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APPENDIX G4:  ACRONYMS AND GLOSSARY 
 

 
 

G4-1 

ACRONYMS AND ABBREVIATIONS 
 
ABBREVIATION  DESCRIPTION 
 
AEGL  Acute Exposure Guidelines Levels 
AER  Annual Emissions Report 
AFPM  American Fuel and Petrochemical Manufacturers 
AN  Application Number 
ANS  Alaska North Slope 
API  American Petroleum Institute 
AQMD  Air Quality Management District 
ASME  American Society of Mechanical Engineers 
ASTM  American Society for Testing and Materials 
AU  Alkylation Unit 
BACT  Best Available Control Technology 
bbl  barrel 
bbl/day  barrels per day 
bbl/yr  barrels per year 
BLEVE  Boiling Liquid Expanding Vapor Explosion  
BOE  Barrels of equivalent 
BP  BP West Coast Products LLC 
BSVs  Bellows-Sealed Valves 
BTEX  Benzene, toluene, ethylbenzene, and xylene 
CalARP  California Accidental Release Prevention Program 
CalEPA  California Environmental Protection Agency 
CalOSHA  California Occupational Safety and Health Administration 
CARB  California Air Resources Board 
CCT  Carson Crude Terminal 
CDU  Crude distillation unit 
CEC  California Energy Commission 
CEMS  Continuous Emissions Monitoring System 
CEQA  California Environmental Quality Act 
CO  Carbon monoxide 
CO2  Carbon dioxide 
CO2e  Carbon dioxide equivalent-a standard unit for measuring 

 carbon footprint 
COP21  Conference of Parties 
CPUC  California Public Utilities Commission 
CRT  Tesoro Community Response Team 
CSB  Chemical Safety and Hazard Investigation Board 
dB  Decibel 
dBA  A-weighted noise level measurement in decibels 
DCU  Delayed Cracker Unit 
DDU  Distillate desulfurization unit 
DEIR  Draft Environmental Impact Report 
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ABBREVIATION  DESCRIPTION 
 
DEIS  Draft Environmental Impact Statement 
DIAL  Differential Absorption LIDAR 
DOT  U.S. Department of Transportation 
DPM  Diesel PM 
DTSC  California Environmental Protection Agency, Department 

 of Toxic Substances Control 
EA  Environmental Assessment 
EFSEC  Energy Facility Site Evaluation Council 
EIA  Energy Information Administration 
EIR  Environmental Impact Report 
EIS  Environmental Impact Statement 
EJAG  Environmental Justice Advisory Group 
EPA  Environmental Protection Agency 
ERPGs  Emergency Response Planning Guidelines 
ERC  Emission reduction credit 
ESLs  Environmental Screening Levels 
FCCU  Fluid Catalytic Cracking Unit 
FEIR  Final Environmental Impact Report 
FLIR  Forward Looking Infrared camera 
FRA  Federal Railroad Administration 
GHT  Gasoline Hydrotreater 
GHG  Greenhouse gas emissions 
H2S   Hydrogen sulfide 
HCN    Hydrogen cyanide 
HCU    Hydrocracker Unit 
HCU (C)   Carson Hydrocracker Unit 
HCU (W)   Wilmington Hydrocracker Unit 
hr/day    hours per day 
HRA  Health Risk Assessment 
HTHA  High-temperature hydrogen attack 
HTU  Hydrotreater Unit 
HVN  Heavy Vacuum Naphtha 
IR  Infrared 
LARIC  Los Angeles Refinery Integration and Compliance 
lb/day  pounds per day 
lb/yr  pounds per year 
LDAR  Leak detection and repair 
LFL  Lower flammable limit 
LHU   Light Hydrotreating Unit 
LPG  Liquefied Petroleum Gas 
LST  Localized Significance Threshold 
LVN    Light Vacuum Naphtha 
MACT    Maximum Achievable Control Technology 
MATES   Multiple Air Toxic Exposure Study 
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ABBREVIATION  DESCRIPTION 
 
mmBtu/hr   Million British Thermal Units per hour 
MOC  Management of change 
MOTEMS  California State Lands Commission Marine Oil Terminal 

 Engineering and Maintenance Standards  
mph  Miles per hour 
MSDS  Material Safety Data Sheet 
NAAQS   National Ambient Air Quality Standards 
NEPA    National Environmental Policy Act 
NHDS    Naphtha Hydrodesulfurization 
NHT    Naphtha Hydrotreater 
NOP/IS   Notice of Preparation/Initial Study 
NOPV/PCO   Notice of Probable Violation and  
    Proposed Compliance Order 
NOV    Notice of Violation 
NOx    Nitrogen Oxide 
NO2    Nitrogen Dioxide 
NPDES   National Pollutant Discharge Elimination System 
NSPS    New Source Performance Standards 
NSR    New Source Review 
N2O    Nitrous Oxide 
OEHHA   Office of Environmental Health Hazard Assessment 
OPEC    Organization of Petroleum Exporting Countries 
OSHA    Occupational Safety and Health Administration 
PADD  Petroleum Administration for Defense District 
PDI  Pollution disparity impact 
PELs  Permissible Exposure Limits 
PHA  Process Hazard Analysis 
PHMSA  Pipeline and Hazardous Material Safety Administration 
PM  Particulate Matter 
PM2.5  Particulate matter less than 2.5 microns equivalent 

 aerodynamic diameter 
PM10  Particulate matter less than 10 microns equivalent 

 aerodynamic diameter 
POLB    Port of Long Beach 
ppb    Parts per billion 
ppm    Parts per million 
ppmv    Parts per million by volume 
PQV    Program Quality Verifications 
PRD    Pressure relief devices 
PRR    Public records request 
PRV    Pressure relief valves 
psia    Pounds per square inch absolute 
PSM    Process Safety Management 
PSSR    Pre-Startup Safety Review 
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ABBREVIATION  DESCRIPTION 
 
PSTU    Propane Sales Treating Unit 
PSV    Pressure safety valve 
PTE    Potential to emit 
Rancho LPG   Rancho LPG Holdings LLC 
RECLAIM  Regional Clean Air Incentives Market 
Refinery  Tesoro Los Angeles Refinery 
RELs  Reference exposure levels 
RMP  Risk Management Plan 
ROG  Reactive organic acid 
RTC  RECLAIM trading credit 
RVP  Reid Vapor Pressure 
RWQCB  Regional Water Quality Control Board 
SARP  Sulfuric Acid Regeneration Plant 
SCAQMD  South Coast Air Quality Management District 
scf  Standard cubic feet 
SCIG  Southern California International Gateway 
SDS  Safety Data Sheet 
SEC  Securities and Exchange Commission 
SFBRWQCB   San Francisco Bay Regional Water Quality Control Board 
SOx  Sulfur oxide 
SO2  Sulfur dioxide 
SPCC  Spill Prevention, Control and Countermeasure 
SRP  Sulfur Recovery Plant 
SSC  Startup, shutdown and commissioning 
SSM  Startup, shutdown and malfunction 
SWRCB  State Water Resources Control Board 
TAC  Toxic Air Contaminant 
TACs  Toxic Air Contaminants 
TAN  Total acid number 
Tesoro  Tesoro Refining & Marketing Company LLC 
Tesoro Logistics   Tesoro Logistics Operations, LLC 
TRB  Transportation Research Board 
TVP  True vapor pressure 
T2  Marine Terminal 2 
ULCC  Ultra Large Crude Carrier 
U.S. DOT  United States Department of Transportation  
U.S. EIA  United States Energy Information Administration 
U.S. EPA  United States Environmental Protection Agency 
ug/m3  Micrograms per cubic meter 
Vancouver Energy Project Vancouver Energy Distribution Terminal Facility 
Vacresid  vacuum residue 
VCE  Vapor cloud explosion 
VGO  Vacuum Gas Oil 
VLCC  Very large crude carrier 
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ABBREVIATION  DESCRIPTION 
 
VOC  Volatile organic compounds 
VRU  Vapor recovery unit 
WCS  Western Canadian Select 
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Pollutant
Emission Factors 
(lb/1000 gal fuel)

Emissions 
(lb/yr)

Emissions 
(tons/yr)

NOx 451 399673 200
CO 56 49627 25
PM 17 15065 8
ROG 82 72668 36
SOx 7.95 7045 4
Fuel Use 886193 Gallons
Emissons factors from SCAQMD Permit Number G29554

Tesoro Los Angeles Refinery

2015 Anchorage Emissions Summary
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FOREWORD 
 
Since its inception in 1997, AQMD’s Environmental Justice (EJ) program has sought to identify and 
address local air quality issues, such as those brought to the agency’s attention at Town Hall 
events and community meetings.  Such issues have included concerns that the District’s existing 
permitting, rules, and clean fleet control programs may need enhancements to better address 
multiple exposures, as experienced in or near urban industrial settings, including those operating in 
or near low-income communities of color. 
 
The phrase “cumulative air quality impacts” is often used to describe possible health and nuisance 
impacts potentially related to a given neighborhood’s cumulative emissions from sources that 
individually comply with AQMD, state, and federal rules.  As such, cumulative impacts discussed in 
the White Paper go beyond those covered under CEQA.  In neighborhoods near a relatively large 
number of industrial facilities, or located near heavy cross-town traffic, for example, there is 
concern about the accumulated effects of numerous emission sources operating within a limited 
area, particularly as related to air toxics, and when the group of sources is near residences, 
schools, or other sensitive receptors. 
 
This White Paper is intended to present a forward-looking comprehensive strategy of how the 
AQMD intends to identify and further address cumulative impacts of air pollution, so that all 
communities in the South Coast receive equitable treatment and attention as to their local air 
quality concerns.  The AQMD also intends to ensure fair and consistent treatment of local 
businesses as it carries out this facet of environmental justice. 
 
This paper points out potential ways to achieve more substantial progress in public health 
protection.  It describes a basic, reasoned approach and lays out a number of tools that staff 
believes can lay a valuable foundation for this emerging effort;  the implementation tools will be 
developed in more detail upon Governing Board direction, and in conjunction with ongoing working 
group input.  The strategies outlined will directly or indirectly contribute to addressing cumulative 
impacts.  For example, some measures are designed to address localized impacts, which are likely 
to also address cumulative impacts, while other strategies are more for reducing cumulative 
impacts.  The paper also outlines areas requiring more research, and makes suggestions on how 
to carry this out.  Some elements (e.g., MATES II), are parts of other EJ initiatives or Board 
directives. 
 
This White Paper is a starting point, developed with input from the Cumulative Impacts Working 
Group, whose members have spent much time and energy in contributing their expert knowledge, 
experience, and suggestions to this pathfinding effort.  Input was also incorporated from five 
Community Forums held throughout the four-county region in June and July, and three community 
meetings in August.  The report however, represents the AQMD staff’s recommendations in this 
important area of air quality management. 
 
This White Paper is intended as a policy document.  With the Governing Board’s direction, staff will 
proceed to work with stakeholders through working groups and a full public process to develop 
individual proposed rules and policies for the Board’s consideration.  Addressing cumulative air 
quality impacts should not be viewed as a means to prohibit growth or to interfere with local land 
use decisions.  AQMD staff will work with local agencies in a partnership, by providing information 
and technical assistance relative to their critical role in land use and mitigation measures. 
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EXECUTIVE SUMMARY 
 
This report is an outgrowth of the following South Coast Air Quality Management District (AQMD) 
Governing Board actions: 
 

• October 1997 adoption of ten Environmental Justice (EJ) Initiatives; 

• September 2002 approval of enhancements to the EJ program for the Fiscal Year 2002-2003, 
including a directive to staff to report back on the feasibility of rulemaking to address 
cumulative impacts of air toxics beyond current AQMD requirements; and 

• January 10, 2003 direction to staff to report back to the Board with a White Paper on regulatory 
and policy options for addressing cumulative impacts from air pollution emissions, including 
recommendations and schedule.  At the January 10th meeting, staff also recommended a work 
plan that entailed creation of a Cumulative Impacts Working Group and a planned update to 
the second Multiple Air Toxics Exposure Study (MATES II). 

 
Addressing cumulative impacts is a very complex issue.  The working group process, which included a 
facilitator, was very helpful to staff in the development of the recommended approaches.  The Working 
Group met seven times to discuss a program to reduce cumulative impacts from air pollution.  This White 
Paper presents staff’s recommendations regarding options for assessing cumulative impacts from sources 
of air pollution.  It includes consideration of input received from the California Air Resources Board (CARB), 
U.S. Environmental Protection Agency (EPA), local government representatives, industry, and 
environmental and community groups on the Working Group, as well as input received from five 
Community Forums.  Key policy issues addressed during the working group process include, but were not 
limited to: 
 

• scope of the program (i.e., stationary and/or mobile sources; cancer and/or non-cancer health 
effects; and including particulate emissions); 

• defining areas of concern for specific actions to reduce cumulative exposures, and 

• potential approaches to address cumulative impacts. 
 

Definitions 
 
For the purposes of developing a program to address cumulative impacts from air pollution emissions, the 
AQMD staff will rely upon the definition of Environmental Justice that was approved by the Governing 
Board in October 1997:   
 

Environmental Justice means the equitable environmental policymaking and enforcement to 
protect the health of all persons who live or work in the AQMD, regardless of age, culture, ethnicity, 
gender, race, socioeconomic status, or geographic location, from the health effects of air pollution. 

 
Under the subject of Environmental Justice, definitions of cumulative impact were extensively discussed by 
the Working Group.  A cumulative impact can be defined in many ways and it is therefore difficult to arrive 
at a single definition that fits all circumstances.  Cumulative impacts can be regional, as well as localized or 
neighborhood level.  Estimated risks from air toxic measurement at 10 monitoring stations for residents of 
the South Coast Air Basin (Basin) are ~1,400 in a million (based on a range from about 1,120 in a million to 
about 1,740 in a million), with some areas experiencing higher risks.  Reducing emissions throughout the 
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Basin would decrease the overall risk on a regional basis and will lower neighborhood risks by varying 
degrees, depending on the localized circumstances.   
 
The following definition of a cumulative air pollution impact, while not a consensus of the Working Group 
members, attempts to recognize their viewpoints and develop a working definition: 
 

A cumulative air pollution impact is an adverse health effect, risk or nuisance from exposure to 
pollutants released into the air from multiple air pollution sources.   
 

Further refinement or variation of this definition may be needed in the future when a specific regulation or 
policy is formulated.  Reference to “air pollution” under this working definition is intended to include not only 
air toxics, but criteria pollutants, such as particulates, and nuisances (e.g., odors).   
 

Cumulative Impacts Reduction Strategy (CIRS) 
 
At the start of the process, to stimulate discussions, staff introduced four design principles that were 
factored into the working group process:  no redlining (e.g., defining an acceptable/unacceptable 
geographical area based on level of risk); not interfering with local land use decisions, but making more 
comprehensive air quality information available to decision makers; reasonable decision-making time frame 
for CEQA analysis and permits; and resource considerations and regulatory certainty. 
 
Based on the design criteria and early discussions of the working group, staff developed a list of initial 
options for addressing cumulative impacts for working group comments.  Industry and 
environmental/community representatives were asked to provide design criteria and options.  Staff then 
evaluated the options in an attempt to examine feasibility and to identify where efforts should be prioritized.  
Several information sources, most notably, MATES II, year 2000 census data, and health care data were 
examined in an attempt to identify potentially high cumulative impact areas. 
 
Section IV discusses MATES II, census data, and health care information, while Section V outlines the 
positions and interests of key stakeholder groups.  Staff carefully considered the information, as well as the 
viewpoints expressed by stakeholders, and has the following recommendations: 
 

Approach 
 
The overall approach in addressing cumulative impacts will include several key features: 

 

• Build on existing State Implementation Plan (SIP) programs that address criteria 
pollutants; 

• Start with existing known information (i.e., MATES II) to address cumulative impacts of air 
toxics; 

• Identify high cumulative impact areas and develop effective solutions accordingly; and 

• Continue to develop/refine technical databases and tools. 
 

Staff will rely on implementation of the most recently approved Air Quality Management Plan (AQMP) (i.e., 
2003) to address criteria pollutants by expeditiously implementing the approved plan. 
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Scope 
 
After consideration of information and comments from the Working Group members and from Community 
Forums, staff recommends that the scope of CIRS include the following areas: 

 

• Cancer risk; 

• Hazard Index from non-cancer risk sources; 

• Odors; and 

• Enforcement. 
 

The proposed control strategies incorporate these elements. 
 

High Impact Areas 
 
After examining MATES II modeling data and incorporating input from stakeholders, staff is recommending 
that modeled cancer risks be ranked according to mobile and stationary source contribution separately.  
The ranking provides a priority list to characterize source contribution and identify solutions to address 
cumulative impacts.  MATES II models cancer risk in grid cells of 1 km x 1 km.  Staff recommends that the 
approach for  investigating potential high impact areas start with the top 100 grid cells with the highest 
mobile source impacts and another top 100 grid cells with the highest stationary source impacts.  As a 
result, there will be a total of 200 grid cells analyzed, which may have some overlapping areas, but will be 
examined separately.  Total mobile and stationary source contributions need to be examined separately 
because the nature of the sources and possible solutions are different.  Cumulative impacts can be 
addressed for localized areas, depending on the nature of the sources in that situation.  These top 100 grid 
cells, each for total mobile or stationary sources, represent the approximate top 1 percent of risks from all 
grid cells in the MATES II study.  The top 100 grid cells should not be viewed as a cut-off point for defining 
high cumulative impact areas.  Rather it serves as guidance to prioritize staff resources.  The intent is to 
work through the ranking (not necessarily limited to the top 100 cells) to evaluate individual circumstances, 
and to develop solutions accordingly.  It is not staff’s intent to prohibit growth in the high impact areas 
identified.  This prioritization should be re-examined in future ATCP updates once staff gains more 
experience in addressing the cumulative impact issues and when additional technical information and tools 
become available. 
 

Key Elements 
 
Addressing the cumulative impacts associated with exposure to air toxics requires a multi-faceted approach 
comprised of short- and long-term strategies.  AQMD staff’s suggested approach consists of three major 
components: 
 

• a set of early action control strategies for immediate development and implementation; 

• revisions to Air Toxic Control Plan (ATCP) 
- addendum to the March 2000 ATCP; and 
- periodic updates; and  

• a planned update to the Multiple Air Toxics Exposure Study, or conduct MATES III. 
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Figure EX-1 is a graphical representation of what is proposed under each component.  Early-action 
strategies are those for which there is sufficient information for development and that can be implemented 
within 2 to 3 years.  The ATCP Addendum will be completed by the end of 2003 and will contain additional 
strategies that can be developed and implemented in 3 to 5 years.  The ATCP is expected to be updated 
periodically following a similar schedule as the Air Quality Management Plan (AQMP) to reflect the latest 
technical information and analytical methodology.  The third component, MATES III, is already in the 
planning stages and is anticipated to be completed in approximately 1 ½ years, starting 2nd Quarter 2004.  
For a more detailed description of the suggested strategies that have been conceptualized, the reader is 
referred to Section IV of this White Paper. 
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I. INTRODUCTION 
 
In October 1997, the South Coast Air Quality Management District (AQMD) Governing Board adopted a 
series of ten Environmental Justice Initiatives, along with four Guiding Principles, to address the potential 
adverse health effects of air pollution, including air toxics, and set forth a strategy to help ensure that clean 
air benefits are accorded to all residents and communities of the South Coast Air Basin (Basin).  These 
Initiatives have helped identify and address potential areas of the AQMD’s jurisdiction where citizens may 
be disproportionately impacted by air pollutants.  Potential adverse public health impacts from cumulative 
emissions exposure, particularly from air toxics, are an environmental justice (EJ) concern.  In September 
2002, the Governing Board approved enhancements to the EJ program for the Fiscal Years 2002-2003.  
Addressing concerns about cumulative emission impacts is a key objective of the EJ program 
enhancements.  An outgrowth of these enhancements was a Governing Board directive to staff to report 
back on the feasibility of rulemaking to address cumulative impacts of air toxics beyond current AQMD 
requirements.   
 
On January 10, 2003, staff reported to the Governing Board on the initial investigation into the development 
of a cumulative impacts program.  Also presented at that meeting was a proposal to develop a White Paper 
on regulatory and policy options for addressing cumulative impacts from air pollution emissions, including a 
work plan that entailed creation of a working group, development of a White Paper, and a planned update 
to the second Multiple Air Toxics Exposure Study (MATES II).  The Board directed staff to report back to 
the Board with a White Paper containing recommendations and schedule. 
 
Addressing cumulative impacts is a very complex issue.  There are many factors that contribute to areas of 
higher impact in the Basin.  Land use decisions, some made decades ago, prevalence of freeways and 
other transportation corridors, density and types of businesses, and local meteorology are some of these 
factors.  Mobile source emissions continue to be the predominant contributor to regional cancer risk in the 
Basin.  Cumulative impacts are somewhat difficult to define and assess.  Stakeholders in the working group 
had divergent viewpoints with respect to what indicators should be used to address cumulative impacts and 
what approaches are needed.  There are data limitations, as well.  AQMD has an extensive air monitoring 
program and has the benefit of MATES II, an extensive toxic monitoring and modeling effort.  However, 
there are knowledge gaps where additional information on air pollution emissions and exposures would be 
beneficial. 
 
The working group process, which included a facilitator, was very helpful to staff in the development of the 
recommended approaches.  The Working Group met seven times to discuss a program to reduce 
cumulative impacts from air pollution.  This White Paper presents staff’s recommendations regarding 
options for assessing cumulative impacts from sources of air toxics.  It includes consideration of input 
received from the California Air Resources Board (ARB), U.S. Environmental Protection Agency (EPA), 
local government representatives, industry, and environmental and community groups on the Working 
Group, as well as input from five Community Forums.  Key policy issues addressed during the working 
group process include, but were not limited to, scope of the program (i.e., stationary and/or mobile sources; 
cancer and/or non-cancer health effects; and particulate emissions), defining high impact areas for specific 
actions to reduce cumulative exposures, and potential approaches to address cumulative impacts. 
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II. DEFINITIONS 
 
For the purposes of developing a program to address cumulative impacts from air pollution emissions, the 
AQMD staff will rely upon the definition of Environmental Justice that was approved by the Governing 
Board in October 1997:   
 

Environmental Justice means the equitable environmental policymaking and enforcement to 
protect the health of all persons who live or work in the AQMD, regardless of age, culture, ethnicity, 
gender, race, socioeconomic status, or geographic location, from the health effects of air pollution. 

 
Under the subject of Environmental Justice, the definition of cumulative impact was extensively discussed 
by the Working Group.  A cumulative impact can be defined in many ways and it is therefore difficult to 
arrive at a single definition that fits all circumstances.  Cumulative impacts can be regional, as well as 
localized or neighborhood.  Estimated risks from air toxic measurement at 10 monitoring stations for 
residents of the Basin are ~1,400 in a million (based on a range from about 1,120 in a million to about 
1,740 in a million), with some areas experiencing higher risks.  Reducing emissions throughout the Basin 
would decrease the overall risk on a regional basis and will lower neighborhood risks by varying degrees, 
depending on the localized circumstances.   
 
Definitions were discussed at several Working Group meetings.  This was important to different 
stakeholders because the definitions would help frame the policy discussions and recommendations.  The 
environmental and community groups were interested in ensuring that the definition of cumulative impacts 
would not be restrictive with respect to needing to prove harm before addressing an impact.  These groups 
also stressed that cumulative impacts are not just related to air pollution, but include other media, such as 
water pollution, and ingestion. 
 
It was important to industry representatives that the definition of cumulative impact not result in using 
resources where there was not a nexus demonstrated between pollution sources and health effects.  For 
example, emissions may not result in an adverse impact if the compound is emitted in low amounts or has 
low toxicity.  The following definition proposed by the AQMD staff, while not a consensus, attempts to 
recognize these view points and develop a working definition. 
 

A cumulative air pollution impact is an adverse health effect, risk or nuisance from exposure to 
pollutants released into the air from multiple air pollution sources.   
 

Further refinement or variation of this definition may be needed in the future when a specific regulation or 
policy is formulated.  Reference to “air pollution” under this working definition is intended to include not only 
air toxics, but criteria pollutants, such as particulates, and nuisances (e.g., odors).   
 
III. BACKGROUND 
 
Currently, cumulative impacts are indirectly reduced through the application of existing programs at the 
federal, state, and local level.  The State Implementation Plan (SIP) addresses criteria pollutants and the 
California Health and Safety Code covers nuisances.  Control of air toxics is addressed in a variety of 
programs as described below. 
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For air toxics, it is generally assumed by the scientific community that there is no safe level or threshold 
that can be set relative to cancer risk regardless of the source. The AQMD has very limited jurisdiction over 
mobile sources and therefore its rules and regulations are primarily geared toward stationary and area 
sources only. Historically, jurisdiction for reducing mobile source (e.g., motor vehicles, diesel trucks, trains, 
ships, and aircraft) emissions, and therefore risk contribution, primarily falls to both state and federal levels 
of government, whereas localized reduction of stationary sources falls to the local level.  The regulatory 
structure for addressing new or modified stationary sources is to require best available control technology 
(BACT) for air toxics, or T-BACT.  Relative to existing sources, risk reductions are sought via rules and 
regulations, considering technical feasibility and cost. 
 
AQMD’s current regulatory program has five principle programs for addressing air toxics.   
 

• Rule 1401 – New Source Review of Toxic Air Contaminants is equipment-specific and limits 
incremental increases in public health risk from new projects and modifications to existing 
equipment/processes; 

• Rule 1402 – Control of Toxic Air Contaminants from Existing Sources is facility-specific and 
requires reduction of risk and public notification under certain conditions; 

• California Environment Quality Act (CEQA) is project-specific and requires public disclosure and 
mitigation measures, as necessary, to limit risk; 

• Multiple Air Toxics Exposure Study (MATES) is regional and utilizes actual monitored and 
modeling data to estimate emissions and risk in the Basin; and 

• Air Toxics Control Plan is regional and utilizes MATES data in developing recommendations for 
source-specific and air toxic rules, as well as non-regulatory programs. 

 
The AQMD, together with the state and federal agencies, works to control air pollution emissions from 
several sources.  As mentioned earlier the AQMD has jurisdiction over stationary and area source 
emissions, as well as mobile source fleets.  Over the years several programs and tools have been 
developed to regulate these sources. These programs and tools and the roles of the state and federal 
agencies are described in Appendix A. 
 
IV. CUMULATIVE IMPACTS REDUCTION STRATEGY (CIRS) 
 
At the start of the process, to stimulate discussions, staff introduced four design principles that were 
factored into the working group process:  no redlining (e.g., defining an acceptable/unacceptable 
geographical area based on level of risk); not interfering with local land use decisions, but making more 
comprehensive air quality information available to decision makers; reasonable decision-making time frame 
for CEQA analysis and permits; consider resource considerations and regulatory certainty. 
 
Based on the design criteria and early discussions of the working group, staff developed a list of initial 
options for addressing cumulative impacts for working group comments.  Industry and 
environmental/community representatives provided their own list of design criteria and options.  Staff then 
evaluated the options in an attempt to examine feasibility and to identify where efforts should be prioritized.  
Staff examined several information sources, most notably, the MATES II, year 2000 census data, and 
health care data in an attempt to identify potentially high cumulative impact areas. 
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In addition to the sections on the control strategies, this report also provides information on MATES II, 
census data, and the interests of key stakeholder groups.  Staff carefully considered the information, as 
well as viewpoints expressed by stakeholders, and has the following recommendations. 
 

Approach 
 
The overall approach in addressing cumulative impacts includes several key features: 

 

• Build on existing State Implementation Plan (SIP) Programs that address criteria 
pollutants; 

• Start with existing known information (i.e., MATES II) to address cumulative impacts of air 
toxics; 

• Identify high cumulative impact areas and develop effective solutions accordingly; and 

• Continue to develop/refine technical database and tools. 
 
These concepts are incorporated in the individual strategies described below. 

 
Scope 

 
After consideration of information and comments from the Working Group members and from Community 
Forums, staff recommends that the scope of the CIRS include the following areas: 

 

• Cancer risk; 

• Hazard Index from non-cancer risk sources; 

• Odors; and 

• Enforcement. 
 

The control strategies incorporate these components. 
 

Key Elements 
 
Addressing the cumulative impacts associated with exposure to air toxics requires a multi-faceted approach 
including short- and long-term strategies.  AQMD staff’s suggested approach consists of three major 
components: 
 

• a set of early-action control strategies for immediate development and implementation; 

• Air Toxic Control Plan process; and 

• Planned update to the Multiple Air Toxics Exposure Study, or MATES III. 
 

Analysis for Identification of High Impact Areas 
 
A significant portion of the Working Group discussions focused on potential criteria for determining high 
impact areas.  Basin-wide regional risk and census data maps were developed by staff as part of their 
analysis and in support of the Working Group discussions.   
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During 1998 and 1999, the AQMD conducted a second MATES program to further understand the current 
air toxics setting in the Basin.  The results of MATES II were released in March 2000.  MATES II examined 
the potential cancer risk from over 30 known toxic air contaminants including diesel particulates.  MATES II 
data was key in this analysis, as it was an important part of the characterization of cumulative impacts 
throughout the Basin.  It also was an indicator of risk contributions and aided in identifying control strategies 
and further steps needed, such as improved data, tools, and modeling. 
 

MATES II Data 
The results of MATES II indicate that the overall average Basin cancer risk is approximately 1,400-in-one 
million when diesel emissions are considered; the Basin risk is around 400- to 600-in-one million excluding 
diesel emissions.  Figure 1 contains a map of the Basin showing the range of cancer risk contributed by all 
sources, including diesel emissions.  As seen in Figure 1, the MATES II results also indicate that higher risk 
levels are seen in the more industrialized areas of the Basin (the south-central portion of Los Angeles 
County, not the neighborhood of south-central Los Angeles; at freeway interchanges; areas near airports; 
and industrial areas).  However, as seen in Figure 2, mobile sources are the most significant contributors to 
risk levels in the Basin, with some individual grid cells as high as 5,700 in a million.  The stationary source 
emissions of TACs contribution to the overall estimated risk levels are presented in Figure 3, with some 
individual grid cells as high as 660 in a million.  Stationary source TACs tend to be around the same level 
year-round.  However, mobile source TACs tend to be higher during the fall and winter months.  Due to 
limitations in modeling techniques, stationary source risks tend to be underestimated at the localized level.   
 

Figure 1 
Range of Risk From All Sources In the South Coast Air Basin,  

Including All Mobile and Stationary Sources  
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Figure 2 
Range of Risk for Mobile Sources Only in the South Coast Air Basin, 

Including Diesel Particulate 
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Figure 3 

Range of Risk from Stationary Sources Only in the South Coast Air Basin 
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2000 Census Data 

The Governing Board adopted definition of Environmental Justice states that the public health of all 
persons should be protected, regardless of race, socioeconomic status, etc.  However, environmental and 
community members on the Working Group asked staff to evaluate poverty and ethnicity information that 
would potentially be used to define high cumulative impact areas. 
 
Consistent with addressing Environmental Justice under the Carl Moyer program, staff examined those 
census tracts with greater than 10 percent poverty.  Utilizing tract level data from the 2000 Census, Figure 
4 shows the range of poverty for all demographics for the entire Basin.  Staff also examined which areas, 
have greater than 50 percent non-white population, also utilizing 2000 Census data (see Figure 5).  As can 
be seen from Figures 4 and 5, there is a correlation between areas of high poverty and those of large non-
white populations.  These areas also correlate strongly with modeled cancer risks.  Therefore, prioritizing 
efforts in areas of high risk would also benefit those areas highlighted by the environmental and community 
members. 
 
 

Figure 4 
Range of Poverty Within the South Coast Air Basin by Census Tract 
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Figure 5 
Range of Non-White Populations within the South Coast Air Basin by Census Tract 
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Health Care Data 

A request was made at a working group meeting to use health care data to identify areas of high 
cumulative impacts by using information on rates of air pollution related illnesses, such as asthma.  Lack of 
access to health care could exacerbate cumulative impacts of air pollution.  There is not a conclusive 
source of information for local areas to derive these health-based criteria.  Where data might be available, it 
would be resource intensive to obtain and analyze, as well as only being available for selected areas of the 
Basin.  Therefore, this was determined not to be a practical source of information for prioritizing efforts. 
 

Conclusion 
After consideration of the aforementioned data and information, staff recommends that the approach for  
investigating potential high impact areas start with the top 100 grid cells with the highest mobile source 
impacts and another top 100 grid cells with the highest stationary source impacts.  As a result, there will be 
a total of 200 grid cells analyzed, which may have some overlapping areas, but will be examined 
separately.  Staff was also asked to look at the top 100 grid cells due to all emission sources, which should 
be the same as the top cells for mobile sources because greater than 90 percent of the risks are from those 
sources.  Figures 6, 7, and 8 contain preliminary maps using the MATES II data.  The location of the top 
100 mobile source grid cells are shown on the map in Figure 6, whereas the location of the top 100 
stationary source grid cells are shown in Figure 7.  Figure 8 shows which grid cells from Figures 7 and 8 
overlap.   
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Figure 6 
Top 100 Grid Cells for Mobile Sources Only 

Note: The range of risks due to the mobile source contribution are 1,400 to 5,700 in a million. 

Figure 7 
Top 100 Grid Cells for Stationary Sources Only 

  
Note: The range of risks due to the stationary source contribution are 160 to 660 in a million. 
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Figure 8 
Overlap of the Top 100 Grid Cells for Both Mobile and Stationary Sources 

 
Mobile and stationary source contributions need to be examined separately because the nature of the 
sources and possible solutions are different.  Furthermore, the MATES II modeling technique (i.e., regional 
modeling rather than point source modeling) tends to underestimate the potential localized impacts.  By 
evaluating the top mobile and stationary grid cells, cumulative impacts can be addressed for localized 
areas, depending on the nature of the sources in that situation.  These top 100 grid cells represent the 
approximate top 1 percent of risks from all grid cells in the MATES II study.  The top 100 grid cells should 
not be viewed as a cut-off point for defining high cumulative impact areas.  Rather it serves as guidance to 
prioritize staff resources.  Staff will not propose a prohibition of growth in these areas.  The intent is to work 
through the ranking (not limited to the top 100 cells) to evaluate individual circumstances, and to develop 
solutions accordingly.  This prioritization should be re-examined in the future ATCP updates once staff 
gains more experience in addressing the cumulative impact issues and when additional technical 
information and tools become available.  
 
As seen in Table 1, when examining the top 100 grid cells, based on cancer risk, for mobile sources only, 
including diesel particulate, diesel emissions contribute the majority of risk in those cells (more than 90% in 
most grid cells).  Relative to stationary sources, the risk within the top 100 grid cells is mostly contributed 
(e.g., more than 80%) by perchloroethylene, carbon tetrachloride, ethylene oxide, arsenic, chromium, 
cadmium, and nickel.  Many of these pollutants have or will be controlled through implementation of rules or 
rule amendments over the last three years.  Perchloroethylene and carbon tretrachloride are used as 
degreasers, ethylene oxide as a sterilizer, arsenic in metallurgical processes, and chromium, cadmium, and 
nickel in plating operations. 
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Table 1 

Key Mobile and Stationary Source Risk Contributors 
(MATES II Modeled Risk Levels) 

 
 

Category 
 

Key TACs 
 

Range of Cancer Risk 
Mobile Sources, 
Including Diesel 
Particulate Only 

diesel particulate 1,400 – 5,700 in a million 

Stationary Sources Only perchloroethylene (Rules 1122, 1421, &1425) 
carbon tetrachloride (Rule 1122) 
ethylene oxide (Rule 1405) 
arsenic (Rule 1407) 
chromium (Rule 1469) 
cadmium (Rule 1426) 
nickel (Rule 1426) 

160 – 660 in a million 

 
 

 
CONTROL STRATEGIES FOR REDUCING CUMULATIVE IMPACTS FROM AIR POLLUTION 

 
Early-Action Control Strategies 

 
The following early action control strategies are those that staff recommends should be started 
immediately.  Not all strategies are expected to result in a rulemaking as they may not be necessary after 
further evaluation or solutions may not be technically or economically feasible at this time.  Any strategy 
that is developed into a rule will go through the full public review process, including CEQA and 
socioeconomic analysis and public comments, and will be developed for Governing Board consideration.  
Some of the strategies may already be initiated as part of AQMD’s EJ program.  Each of these strategies 
are anticipated to be developed and implemented within 2 to 3 years.   
 

Control Strategies (Rules) 
1. Approach: Air Toxic Control for Back-Up Generators 

Description: A key finding of MATES II was the significant contribution of cancer risk throughout 
the Basin by diesel sources.  The current AQMD permitting rules exempt 
emergency engines from Rule 1401 – New Source Review of Toxic Air 
Contaminants.  A number of these sources, such as back-up generators, are 
located in and around schools, as well as other sensitive receptors.  This strategy 
would seek to reduce air toxic emissions, including diesel particulates, from back-
up generators. 

Mechanism: Under this measure, staff would develop requirements to reduce emissions from 
back-up generators, taking into consideration state Air Toxics Control Measure 
(ATCM) requirements assessment for diesel particulates and Office of 
Environmental Health Hazard Assessment (OEHHA) updated risk procedures.  
Such requirements may include greater limitation on hours for maintenance 
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operation, designation of when maintenance may be conducted when a generator 
is located near a sensitive receptor, or requiring the addition of diesel particulate 
filters.  Such requirements may be applied to both existing back-up generators and 
new generators.  Staff has been asked to evaluate whether special consideration 
is needed for engines to be used under emergency situations for essential public 
services, such as flood control or earthquakes. 

 
2. Approach: More Stringent Requirements for New Sources Located Near Existing 

Schools and Possibly Other Sensitive Receptors 
Description: This control strategy would seek to establish requirements for new and relocated 

facilities near schools and possibly other sensitive receptors. 
Mechanism: Staff would seek to amend Rule 1401 to establish more stringent risk limits for new 

and relocated facilities emitting air toxics located near existing schools and 
possibly other sensitive receptors for their risk levels at these receptors.  Sensitive 
receptors include schools (kindergarten through grade 12), licensed daycare 
centers, hospitals, and convalescent homes.  The risk assessment procedures in 
Rule 1401 would be used to assess the maximum individual cancer risk at the 
school.  These requirements may include more stringent risk limits for new and 
relocated facilities.  If the increase in risk triggers Rule 1402 applicability, this 
strategy may also seek to expedite Rule 1402 risk reduction.  For example, a new 
facility being located within a specified distance from a school (e.g., within 100 
meters as specified in AQMD Rule 1469) may be required to meet a risk limitation 
of less than 1 in a million without using BACT or less than 10 in a million using 
BACT for toxics, or T-BACT.  It is the staff’s intent to use 100 meters as the 
distance threshold.  However, the distance threshold needs to be further 
discussed through the rulemaking process.  In addition, a new facility being 
located within a certain distance of a school may also be required to reduce a 
facility-wide cancer risk below the action level prior to the start of operation of the 
new equipment.  The amendment to Rule 1401 associated with this strategy would 
be for existing schools or sensitive receptors only and would proceed through a 
two-step hearing process to first identify key policy issues and seek Governing 
Board direction prior to the rule adoption hearing.   

 
Since this strategy has raised a number of general questions, a summary table 
(Table 2) has been provided to highlight key elements. 
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Table 2 
Summary of Key Elements of Strategy No. 2 

 
Element Summary 

Applies to: new and relocated facilities 
Variables • distance 

• impacts at specified receptors 
Sensitive Receptor • schools (kindergarten through grade 12) 

• licensed daycare centers 

• hospitals 

• convalescent homes 
Proposed Strategy • more stringent risk levels 

• or expedited Rule 1402 risk reduction, if 
triggered. 

 
3. Approach: Yard Hostlers at Ports, Rail Yards, and Distribution Centers 

Description: One source of emissions contributing to a cumulative impact is ground support 
operations associated with cargo sorting and transport within ports, rail yards, and 
distribution centers.  These sources, known as yard hostlers, can cumulatively 
create potential increased exposures to the surrounding area due to their 
emissions.  This strategy would seek to reduce emissions from yard hostlers at 
ports, rail yards, and distribution centers used in conjunction with these operations.  

Mechanism: Staff would develop new requirements to control emissions from yard hostlers 
used at ports, rail yards, and distribution centers (e.g., warehouses).  Control 
strategies could include lower emitting equipment either by add-on control 
technologies or alternative fuels. 

 
4. Approach: Chromium Spray Coating Operations 

Description: Emissions of hexavalent chromium have historically been a contributor to the 
ambient risk contributed by stationary sources throughout much of the Basin.  
Since 1990, a number of measures have been taken to reduce emissions of 
chromium from various sources, including metal finishing and coating applications.  
In 2000, the results of MATES II identified chromium as one of the most significant 
stationary source toxic air contaminants.  Rule 1469 has been strengthened to 
significantly reduce chromium emissions from metal finishing operations.  
However, other operations, such as chromium-based spray coating operations 
have also been identified as potentially contributing to cancer risk.  This strategy 
would investigate and potentially seek to reduce emissions of chromium from 
these operations. 

Mechanism: Staff would conduct an investigation into the remaining risk associated with spray 
operations using chromium-based coatings, including a technical analysis as to 
alternative coating materials, or the effectiveness of add-on control equipment.  An 
issue was raised to have staff evaluate the potential toxic characterization of 
chrome from paint spray operations.  In addition, compliance records for metal 
coating operations will also be examined to determine if non-compliant sources, if 
any, are contributing significantly to the risk.  Consideration will be given to 
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sources already in compliance with Rule 1402, for example.  Staff has been asked 
to consider sources covered under other rules, such as the aerospace NESHAP 
and Rule 1124.  The result of this effort may result in the adoption of a new or 
amended rule to control emissions of chromium from spray coating applications. 

 
5. Approach: Private Fleet Rule Development 

Description: Findings from the MATES II program showed that the largest portion of the 
ambient cancer risk is contributed by diesel sources throughout the Basin.  As a 
result, the AQMD Governing Board adopted a series of fleet rules (e.g., 1190 
series rules) to reduce emissions of diesel particulates from mobile sources within 
the agency’s jurisdiction.  This strategy would develop additional new rules for 
further emission reductions from private fleets. 

Mechanism: This strategy would lead to the development of new rules for additional emission 
reductions from private fleets, such as fuel providers and cargo/shipment carriers.  
This strategy also leads to the development of the necessary infrastructure to 
maintain the fleets, which is an important element for sustainability. 

 
Control Strategies (Policy) 

6. Approach: Increased Compliance Assurance for Repeat Emission Violations 
Description: At public outreach meetings, requests are often made for an increased field 

compliance presence, particularly in those areas consisting of a high concentration 
of facilities.  This stems from the concerns that non-compliance or accidental 
release would contribute to cumulative impacts.  This strategy is to develop and 
implement an enhanced compliance assurance program for stationary sources 
which receive multiple notices of violation.  Such action will likely provide the 
greater benefit in high cumulative impact areas. 

Mechanism: As an early action measure, this strategy involves the development of a program 
that would guarantee minimum inspections and minimum penalties for repeat 
emission violations to assure continuous and consistent compliance.  AQMD staff 
would investigate data and compliance records so as to focus resources to 
address the more localized issues.  In determining repeat emission violations, 
AQMD staff will take into consideration industry-specific operations and the 
amount of excess emissions.  Thus, facilities with multiple emission-related 
violations would be inspected at a greater frequency.  Rules will be enforced 
consistently, regardless of facility location.  The enhancement would involve more 
strategic deployment of AQMD field inspections and increased deterrence for 
repeat emission violators.    This strategy will be implemented after approval of the 
ATCP by the AQMD Governing Board. 

 
7. Approach: Prioritize Resources for CEQA Document Review in High Cumulative Impact 

Areas 
Description: Projects with potentially significant adverse environmental impacts require an 

evaluation under CEQA.  AQMD regularly receives CEQA documents prepared by 
other lead agencies for comments.  Air quality is one of the CEQA topics.  Relative 
to air quality impacts, a thorough evaluation of project related emissions, including 
both mobile and stationary source emissions is needed, particularly for projects 
located in high cumulative impact areas.  This strategy would ensure that CEQA 
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documents prepared in conjunction with these projects are evaluated by AQMD for 
potentially significant impacts and that adequate measures are taken to mitigate 
the impacts when required. 

Mechanism: AQMD staff will prioritize resources to ensure adequate intergovernmental review 
of CEQA documents to ensure the accuracy and the adequacy of air quality 
impact analyses and the associated mitigation measures, if deemed necessary. 

 
8. Approach: Voluntary AQMD/Local Government/Public Agency Partnership 

Description: One of the key resources to address potential cumulative impacts associated with 
emissions from new, modified, and relocated facilities is local government staff 
such as planners, as they have the ability to control where and how facilities are 
located in their community.  This strategy is to work with local governments and 
planners through a partnership to provide the necessary information and tools to 
minimize cumulative impacts from future potentially air toxic emitting facilities and 
projects in their area. 

Mechanism: This strategy would be implemented through an education and outreach program 
to advise local governments outside the current CEQA analysis process.  AQMD 
would partner with local governments and other public agencies.  This effort is 
different than AQMD’s role in review and comment on CEQA projects because it is 
a more proactive, educational effort, not related to a specific project.  In 
conjunction with the Model Air Quality Element (an EJ enhancement), AQMD staff 
will offer to make presentations and to consult with City Councils and Planning 
Commissions regarding land use decisions, and provide them with tools to identify 
incompatible land uses and to identify and address projects that may have a direct 
or indirect affect on the health of the surrounding community due to their 
operations.  An air quality/environmental checklist may be developed for use by 
any local government to aid them in their decisions. 

 
9. Approach: Governing Board Resolution to CARB 

Description: Mobile sources, which are regulated under CARB, are significant contributors to 
risk levels in the Basin (see section on MATES II).  Consequently, additional 
controls from this sector would greatly enhance the reduction of cumulative 
impacts. 

Mechanism: This Early Action strategy would entail a Governing Board resolution to CARB 
urging their partnership and timely control of mobile source emissions.  AQMD 
wants to work with CARB to be full partners in resolving cumulative impacts in this 
Basin, especially where mobile sources are the key contributors to cumulative 
impacts.  Staff recommends that the resolution include a request that CARB Board 
members participate in a summit with a delegation of AQMD Board members to 
discuss this partnership and efforts to assist in reducing cumulative impacts. 

 
Nuisance Strategy 

10. Approach: Pilot Odor Abatement Program 
Description: Nuisance complaints, including odors, have continuously been raised by the public 

at outreach meetings, such as the AQMD’s Town Hall and Environmental Justice 
(EJ) meetings, as well as Community Forums for addressing cumulative impacts.  
Odor complaints are a localized issue and can trigger adverse health impacts due 
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to the physical sensitivity of individuals located in and around the area of 
incidence.  The presence (or absence) of odors does not always relate directly to 
toxics exposure.  Currently, odor issues are addressed after occurrence of the 
incident through public nuisance complaints (i.e., AQMD Rule 402).  This strategy 
would seek to develop proactive measures to prevent exposure to odors. 

Mechanism: To address this issue staff would develop a pilot rule for one or two industries.  
The pilot rule would set the foundation for a process to determine and implement 
control requirements for odors from new sources.  The selection of industries for 
this pilot program would be based on the historical nuisance compliant records, 
recent compliance actions, and input from a working group.  The control 
technologies could include best management practices and would examine 
technologies used in the past resolution of Orders of Abatement or Notices of 
Violations (NOV). 

 
Appendix C shows the records of the most frequent confirmed odor complaints 
from 1988 to 2003 along with the corresponding NOVs.  These complaints and 
NOVs are summarized and organized by standard industrial classification (SIC) 
codes. The industrial classifications receiving the highest number of odor 
complaints include: Petroleum Refining, Refuse Systems, and Sewage Systems.  
The next steps needed to develop a control strategy for these sources of odors 
would be to analyze individual complaints received regarding facilities in these 
categories.  Once a pattern of complaints is found (i.e., type of odor, area, time of 
day, weather conditions) it can then be determined if a control strategy can be 
used to mitigate odors in the ambient air.  To accomplish this task, staff would rely 
on a scientific review group for developing standards, similar to that used for 
establishing BACT (the same group could be used) for sources of criteria air 
contaminants. 
 

AIR TOXICS CONTROL PLAN (ATCP) PROCESS 
 

Identifying and resolving cumulative impacts will be a continuous and iterative process since no single 
solution can adequately address the issues.  Therefore, staff is proposing to integrate a cumulative impact 
component into the ATCP process, which will be updated periodically to incorporate the latest technical 
information as well as strategies to address air toxic issues (e.g., regional and localized) in the Basin.  The 
ATCP was approved by the Governing Board in March 2000.  It was designed to reduce air toxic exposure 
in the Basin and was envisioned to be updated following the SIP revision process. 
 

Addendum to the Air Toxics Control Plan  
 
An Addendum to the ATCP will be completed after the 2003 update to the Air Quality Management Plan 
(AQMP).  It will include improved emission data and a partial inventory update using the AQMP, as well as 
data from the implementation of control strategies contained within the March 2000 ATCP to revise current 
and projected air toxic levels (see Appendix B for ATCP implementation progress).  Staff anticipates that 
the air toxics plan update will be presented to the Governing Board for its approval by the end of 2003.  
Although MATES III emissions monitoring will not be completed by this time, the inventory and assessment 
of changes in toxic air pollution levels can proceed for the air toxics plan addendum.  Future updates to the 
ATCP will include MATES III data. 
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The addendum will utilize information contained in the enhanced Toxic Emissions Inventory, described as 
follows.  The procedure used will be similar to that used in MATES II and the March 2000 ATCP.  The base 
calendar year used for the inventory will be 2000 with future years extending from 2010 to approximately 
2020.   
 
The inventory data used will be as follows: on-road sources will use EMFAC 2002 and CARB’s most recent 
specification profiles; point sources not in the AB 2588 program will use calendar year 2000 Annual 
Emissions Report (AER) data; sources within the AB 2588 program will incorporate any changes reported 
up to the end of 2000; metal plating facilities, gas stations, and dry cleaners will use the most recent 
inventory information available; and off road sources will use the data in the 2003 AQMP for calendar years 
2000, 2010, and 2020.  Once the 2000 inventory is complete, appropriate emission reductions for each 
category will be determined and a future inventory will be created. 
 
The ATCP Addendum will consider additional health based indicators in the development of control 
strategies.  Consistent with MATES II, the March 2000 air toxics plan primarily focused on cancer-based 
risks.  The air toxics plan Addendum will also consider non-cancer health risks.  In addition, it will also 
examine asthma as a health-based indicator for potential control strategy development to the extent 
feasible. 
 
The Addendum will have both mobile and stationary control strategies based on technically and 
economically feasible approaches.  Relative to mobile strategies, the efforts will focus on the risks 
associated with diesel particulate emissions.  Control strategies to be developed would include truck and 
train idling restrictions, and diesel traffic flow management.  Staff will also be evaluating other control 
strategies.  This effort will benefit mobile source risk reduction because it will use the CARB Diesel 
Reduction Plan (October 2000) as a baseline and seek additional reductions beyond what is called for in 
the state plan. 
 
The ATCP update will include a systematic review of existing toxic rules to determine if additional 
reductions are technically and economically feasible for facilities located near schools and possibly other 
sensitive receptors.  These efforts may include the addition of sensitive receptor requirements for existing 
sources through amendments to existing rules and consideration during future rule development.   
 
Other potential control strategies include pollution prevention (such as technical assistance for all facilities 
and a focus on facilities in higher cumulative impact areas that are close to schools), and funding for 
localized risk reduction projects, through an abatement fund or other mechanisms. 
 
Analysis of MATES II stationary source cancer risk indicates that perchloroethylene (a.k.a., “perc” or 
tetrachloroethylene), chromium, arsenic, and carbon tetrachloride were key contributors to cancer risk.  
Several of these TACs are or will be reduced from implementation of recently adopted and amended rules.  
Spray coatings containing chromium will be evaluated for further reduction.  Arsenic will also be evaluated.  
Due to odor complaints and the large use of various TACs in paint formulations, staff proposes a two-step 
process for evaluating odors and potential control approaches for auto-body shops.  Additional fleet rules 
will also be developed. 
 
Conceptually, an outline of Addendum to the March 2000 Air Toxics Control Plan would include the 
following topics: 
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Progress in Implementing 2000 Toxics Plan 

• AQMD 

• State  

• Federal 

• Previous projections 

• Revised projections 
Additional Control Strategies 

• Introduction, including design criteria used in first plan and any updates 

• Early action measures 

• Stationary source measures 

• Mobile source measures 
Implementation 

• Time frame 

• Partnerships with other agencies and stakeholders 

• Environmental and socioeconomic implications 

• Outreach 

• Monitoring 

• Future enhancement 
 

It should be noted that MATES II and the March 2000 ATCP focused primarily on cancer risks.  This update 
will include incremental efforts to reduce cancer risk, since most of these are on-going, long term efforts.  
The update will also identify high cumulative impact areas for focusing efforts relative to the control 
strategies.  

 
The following control strategies, which are in addition to the Early Action Control Strategies, are staff’s 
recommendation for further consideration and development.  Development of some strategies will begin 
right away, others may take longer to develop.  Not all strategies are expected to result in a rulemaking, as 
they may not be necessary or feasible upon further evaluation.  For example, there were strategies 
identified in the March 2000 ATCP that did not result in rulemaking and were not pursued after further 
technical evaluation (i.e., hospital ethylene oxide sterilizers and rubber manufacturing).  Any strategy that is 
developed into a rule will go through the full public review process, including CEQA and socioeconomic 
analysis, and public comments, and will be developed for Governing Board consideration.  Some of the 
strategies may already be initiated in conjunction with the AQMD’s EJ program.  Each of these strategies 
are anticipated to be developed and fully implemented within 3 to 5 years. 
 

Proposed Control Strategies for Addendum to the Air Toxics Control Plan 
 
11. Approach: Truck Idling 

Description: During many public outreach meetings, staff has heard numerous concerns about 
the diesel truck traffic associated with the moving of cargo to and from ports, rail 
yards, and distribution centers.  In addition to the traffic from moving cargo, the 
idling of trucks waiting for loading and unloading contributes to increased ground 
level emissions that move into nearby areas and contribute to health and nuisance 
complaints.  This strategy will seek to develop requirements to reduce emissions 

Attachment B
APPENDIX G ATTACHMENTS

GA-32

____________________________________________



Cumulative Impacts  

AQMD 24 August 2003 

from diesel truck idling.  This control measure was identified in the March 2000 
ATCP. 

Mechanism: Under this strategy, staff would develop a new rule to control diesel truck idling to 
the extent feasible, taking into consideration operational needs for the movement 
of cargo and infrastructure for electrification as necessary. 

 
12. Approach: Train Idling 

Description: As with truck idling, staff has heard numerous complaints related to rail traffic.  
This traffic is associated with the moving of cargo to and from ports and rail yards.  
Particular focus has been on idling locomotives waiting to move cargo.  This 
strategy would likewise seek to develop requirements to reduce emissions from 
train engine idling. 

Mechanism: Under this strategy, staff would develop a new rule to control train idling to the 
extent feasible, taking into consideration operational needs for the movement of 
cargo and infrastructure needed to support locomotives. 

 
13. Approach: Marine and Airport Operations 

Description: Early-Action Strategy No. 3 addresses yard hostlers at ports, rail yards and 
distribution centers.  This strategy would seek to address emissions from marine 
and airport related operations. 

Mechanism: Staff would examine emission reduction options for marine and airport related 
operations.  Staff would first conduct feasibility studies, including AQMD legal 
authority, control technologies, and cost effectiveness prior to developing specific 
regulatory programs. 

 
14. Approach: More Stringent Requirements for Rule 1402 Sources Near Existing Schools 

and Possibly Other Sensitive Receptors 
Description: As stated under early action measure No. 2, health risks associated with facilities 

located near existing schools and possibly other sensitive receptors are of 
concern.  Whereas strategy No. 2 would address new and relocated equipment, 
and new facilities, this strategy would address existing facilities located near (e.g., 
within 100 meters) schools and possibly other sensitive receptors. 

Mechanism: Staff would seek to amend Rule 1402 to add additional requirements for risk levels 
for facilities located near schools, and possibly other sensitive receptors.  
Sensitive receptors include schools (kindergarten through grade 12), licensed 
daycare centers, hospitals, and convalescent homes.  The risk assessment 
procedures in Rule 1401 would be used to assess the maximum individual cancer 
risk at the school.  Such requirement may include lowering the action risk level 
below the current 25 in a million or expediting the timeframe allowed to implement 
risk reduction.  The amendment to Rule 1402 associated with this strategy would 
address schools or sensitive receptors only and would proceed through a two-step 
hearing process to first identify key policy issues and seek Governing Board 
direction prior to the rule adoption hearing.  Staff will seek funding to assist 
facilities with cost of risk reduction or relocation.  Staff’s intent is that this would 
apply to existing facilities and existing sensitive receptors, not for a new sensitive 
receptor that moves near facilities.  Strategy No. 8, the Voluntary AQMD/Local 
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Government/Public Agency Partnership, will be used to help better inform land use 
decisions.   

 
Since this strategy has raised a number of general questions, a summary table 
(Table 3) has been provided to highlight key elements. 
 

Table 3 
Summary of Key Elements of Strategy No. 14 

 
Element Summary 

Applies to: • existing facilities subject to Rule 1402  
Variables • distance 

• impacts at specified receptors 
Sensitive Receptor • schools (kindergarten through grade 12) 

• licensed daycare centers 

• hospitals 

• convalescent homes 
Proposed Strategy • more stringent risk reduction action levels, or  

• expedited compliance schedule for  risk 
reductions 

 
15. Approach: More Stringent Air Toxic Source-Specific Requirements for Sources Near 

Existing Schools and Possibly Other Sensitive Receptors 
Description: Early action strategy No. 2 addresses facilities located near schools and possibly 

other sensitive receptors through an amendment to Rule 1401.  Strategy No. 14 
would address existing facilities located near existing schools and possibly other 
sensitive receptors through an amendment to Rule 1402.  This strategy would 
seek to amend existing toxic source-specific rules, or for consideration during 
development of future new toxic rules, to evaluate more stringent requirements 
and distance and receptor criteria. 

Mechanism: Staff would investigate the feasibility of amending existing toxic source-specific 
rules that currently contain requirements for industries or pieces of equipment to 
include requirements based on distance and receptor impacts, similar to that 
contained in Rule 1469-Hexavalent Chromium Emissions From Chrome Plating 
and Chromic Acid Anodizing Operations.  Consideration would also be given 
during future new rule development.  Each source category would be evaluated 
individually to determine feasible and appropriate proposals. 

 
16. Approach: Develop and Launch Pollution Prevention Initiatives 

Description: Staff continues to identify and implement pollution prevention measures when 
developing regulatory and non-regulatory programs.  Under this strategy, staff 
would seek to develop a pilot pollution prevention program that could be initiated in 
areas of high cumulative impact.   

Mechanism: The pilot pollution prevention program would initially be focused on sources 
contributing to high cumulative risk and would start by concentrating on facilities 
located near schools.  AQMD staff would provide a consultation and make 
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recommendations to facilities as to how they may improve operations, provide 
information on low-cost alternatives to lower emissions, or outline steps that can 
be taken to prevent nuisance complaints.  According to the success of this 
program, it may be expanded to other sensitive receptors.  Staff also recognizes 
that there have been concerns raised by members of the Cal EPA Environmental 
Justice Advisory Committee with regards to pollution prevention techniques.  Such 
concerns will be taken into account as part of the development of this strategy.  
Staff’s analysis will consider technical feasibility, cost-effectiveness, product 
quality, and other potential impacts of pollution prevention options.  District staff 
will also work with facilities and local government to seek potential funding for 
implementing pollution prevention strategies. 

 
17. Approach: Neighborhood Air Toxics Abatement Fund 

Description: This strategy would call for the creation of a fund that can be used for local 
programs to reduce public exposures to air pollution and support or match funds 
for projects that would reduce local exposures to air pollution. 

Mechanism: Staff would recommend AQMD establish a Neighborhood Air Toxics Abatement 
Fund for facilities from penalties and other public funding.  Staff would also seek 
U.S. EPA/state funding designated for EJ/toxic programs for matching funds for 
high priority mobile source emission reduction projects.  The funding mechanism is 
not intended to be a pay to pollute program nor a means for compliance flexibility.  
The fund would not be used for strategies Nos. 2 and 14.  Strong concerns were 
raised by environmental and community representatives regarding potential toxic 
trading and receptors benefiting from the toxic reduction projects not being the 
same receptors that are affected by the facility.  However, they indicated that 
public funding or penalty monies directed toward reducing toxic emissions would 
be acceptable and if residual risks cannot be mitigated in a meaningful way, 
potential relocation of receptors should be considered. 

 
18. Approach: Additional Controls for Arsenic 

Description: MATES II data indicates that arsenic is one of several compounds that contributes 
to the ambient risk.  This strategy would evaluate and establish additional control 
requirements for sources of arsenic emissions. 

Mechanism: Using the MATES II data, staff will examine the sources of arsenic contributing to 
the risk levels within the Basin.  Staff will then develop technically and 
economically feasible requirements for the control of arsenic emissions.  Such 
requirements may be implemented through a new or existing rule, depending on 
the findings of staff’s assessment. 

 
19. Approach: Additional Controls for Auto-body Shops 

Description: During public outreach meetings, auto-body refinishing has been identified as a 
source of nuisance complaints.  This has been verified by examining nuisance 
complaint records.  Due to odor complaints and the variety of TACs in auto-body 
coatings, this strategy will examine typical causes of odors, compliance status, 
and evaluate control options for auto-body shops. 

Mechanism: This strategy would be implemented in two steps.  First, staff would work jointly 
with stakeholders to conduct a technical assessment of the auto-body refinishing 
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industry to determine what causes odor complaints.  The second step would focus 
on developing technically and economically feasible options for the reduction of 
TAC emissions and odors.  The options will consider compliance history and 
impacts on receptors.  Such requirements may be implemented through 
amendments to Rule 1151. 

 
20. Approach: Diesel Traffic Flow Control 

Description: Companion to strategy No. 11, this strategy would work with local governments 
and planners to minimize impacts from diesel-based traffic on schools or other 
sensitive receptors. 

Mechanism: Under this strategy, staff would work with local governments and planners to 
develop alternative traffic patterns for diesel traffic to minimize impacts to schools 
or other sensitive receptors.  This strategy stems from staff’s previous analysis for 
diesel fuel traffic from distribution centers in the Mira Loma area. 

 
21. Approach: Analysis and Mitigation for Sources Contributing to High Cumulative Air 

Pollution Impacts (Cancer and Non-Cancer) 
Description: Once the high cumulative impact areas and their key risk contributors are 

identified, this strategy seeks to develop mitigation measures to reduce air toxic 
emissions from sources contributing to the cumulative impacts. 

Mechanism: Staff would identify those sources in the high ranking areas that contribute to the 
ambient risk and develop strategies to reduce that risk.  Implementation of this 
strategy will be independent of other strategies contained herein, thereby 
eliminating duplication.  Strategies for sources identified could include regulatory 
or policy approaches.  Regulatory approaches may include, but are not limited to, 
more stringent new source review or risk reduction requirements for existing 
sources.  Other enforceable legal instruments, such as memorandums of 
understanding (MOUs) and stipulated abatement orders, may also be used.  Staff 
would recommend the most effective regulatory or policy tools available to reduce 
cumulative impacts. 

 
   Nuisance Strategy 
22. Approach: Odor Abatement Program for Existing Facilities  

Description: As mentioned in Early-Action Control Strategy No. 10, the issue of nuisance odors 
has continuously been raised at public meetings. This program would build on the 
Pilot Odor Abatement Program by extending control strategies to existing facilities.  

Mechanism: This control strategy would focus on existing equipment that have been identified 
in the Pilot Odor Abatement Program or other efforts that require measures to 
prevent exposure to odors.  This would include the identification and development 
of technically feasible and cost-effective retrofit control options. 

 
23. Approach: ARB Component 

Description: This strategy would consider CARB’s air toxics control program to identify sources 
under their jurisdiction that contribute significantly to cumulative impacts.   

Mechanism: Staff would work cooperatively with CARB to identify strategies under their 
authority for implementation that would be supported at the local level.  Such 
strategies could include requirements for particulate traps for in-use diesel 
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engines.  AQMD could also make recommendations to CARB based on findings 
from this effort. 

 
24. Approach: U.S. EPA Component 

Description: As with CARB, this strategy would develop strategies for sources under U.S. EPA 
jurisdiction that contribute significantly to cumulative impacts. 

Mechanism: Staff would work cooperatively with U.S. EPA to identify strategies for mobile 
sources, such as diesel trucks, trains, and ships that are under U.S. EPA 
jurisdiction.  AQMD could also make recommendations to U.S. EPA based on 
findings from this effort. 

 
25. Approach: Increased/Targeted Funding for Disproportionately Impacted Areas 

Description: Prioritize funding to disproportionately impacted areas. 
Mechanism: AQMD would continue to prioritize funding for areas of higher risk, similar to the 

criteria set by AB 1390 (Firebaugh) applicable to the use of Moyer Funds in 
disproportionately impacted areas and the priority established in the AQMD’s grant 
program for school bus funding and non-perc dry cleaners (50 percent of funding 
reserved for areas with greater than 1,000 in a million cancer risk or greater than 
10 percent population below the poverty level).  Funding could also include money 
from the federal government and other sources.  AQMD will maintain an active 
role in securing continuous funding for Carl Moyer, school bus funding, and other 
programs where funding is essential for reducing cumulative impacts. 

 
Periodic ATCP Revisions 

 
Future updates to the air toxics plan will be conducted on a periodic basis, the first of which will utilize data 
from MATES III (discussed below).  Future updates will include improved inventories, methodologies, and 
special studies to focus on achieving greater air toxic emission reductions from stationary and mobile 
source categories.  Development of those plans will rely on an iterative process for prioritization.  The 
updates will also take into consideration comments received at various Town Hall meetings, task forces, 
and other public meetings.   
 
The ATCP will be subject to periodic revisions, including the following four enhancements: 
 

1. Improve Emissions Inventories, Data and Analysis Tools 
 
This enhancement would involve the development of better data and analytical methods with which 
to measure, report, and evaluate cumulative air pollution impacts, and programs to address those 
risks.  Such improvements would be made to the AQMD’s inventories, as well as the data needed 
to conduct analyses.  This would be accomplished by using special studies (e.g., MATES III), 
information gained through various rule development efforts and existing efforts to update and 
improve emissions inventories, such as linking Annual Emission Reporting (AER) program and Air 
Toxics Hot Spots (AB 2588) databases.  Updated inventory information from the state relative to 
mobiles sources (i.e., EMFAC 2002) will also be utilized for the first ATCP update.  Such 
information will be continually updated on an ongoing basis.  This will enable staff to focus and 
facilitate efforts relative to addressing cumulative impacts and implementing the control strategies 
in the most efficient manner possible. 
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2. Improve Modeling Tools 
 
To assess cumulative impacts, staff would utilize improved modeling tools (e.g., 2003 AQMP 
modeling techniques) for evaluating air toxic impacts at the local level from all nearby sources, 
including mobile sources, for comparing local level exposures within the region.  In the short-term, 
staff will conduct an assessment using the improved emission inventories associated with the 2003 
AQMP to examine progress since the approval of the March 2000 ATCP.  Staff would then 
continue to update these tools on an ongoing basis. 

 
3. Identify and Address Non-Cancer Risks 
 
MATES II focused on examining those TACs contributing to cancer risk throughout the Basin and 
did not specifically analyze non-cancer impacts associated with those chemicals.  At many public 
outreach meetings, consistent comments were made that such studies should also address non-
cancer impacts.  This strategy would develop a program that not only seeks to reduce cancer risk, 
but also identifies ways to reduce chronic and acute non-cancer or other public health exposures.  
To address this issue in the short-term, staff will be examining the data collected in MATES II to 
estimate the non-cancer impacts throughout the Basin using the previous data.  This information 
will be used in the ATCP Addendum and to assist in development of the strategies.  MATES III will 
examine non-cancer and asthma impacts (to the extent possible) and staff will seek to use this 
information for future updates to the ATCP. 

 
4. Evaluate High Cumulative Air Pollution Impact Areas 
 
Using the data and information resulting from the previous three enhancements, staff will refine the 
approach to prioritize areas of concern based on unusually high levels of cumulative health risk 
and to identify sources contributing significantly to that risk.  This information will be used to 
develop specific measures to reduce public exposures to air pollution and health risks.  As 
previously described, the approach was developed as a tool to prioritize staff resources, not as a 
regulatory classification.  Staff recommends using MATES II data to examine the top 100 1 km x 1 
km grid cells for each mobile and stationary sources to identify sources and potential solutions.  
The process will then continue with the next 100 grid cells.  This approach may be revised when 
staff gains more experience and new techniques become available.  The analysis of potentially 
high cumulative impact areas will form the foundation to formulate control strategies. 

 
MATES III 

 
As directed by the Governing Board in January 2003, staff will be conducting the third MATES program.  As 
before, AQMD will use a scientific review panel and will seek public input on the various aspects of the 
program, including monitoring locations and evaluation tools.  The list of toxic air contaminants (TACs) will 
be revised from MATES II to address the risks associated with additional chemicals of concern.  Some 
TACs may be eliminated from the analysis if they were not detected in the previous study.   
 
A key element of MATES III will be the selection of micro-scale sites for localized monitoring.  Staff has 
received numerous suggestions for such sites and will be further evaluating various locations.  It is 
anticipated that monitoring, modeling, analysis, and reporting, will take approximately 1 ½ years.  
Monitoring is projected to start in April 2004. 
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V. PUBLIC PROCESS 
 
The Working Group met seven times to discuss a program to reduce cumulative impacts from air pollution.  
These meetings, plus five Community Forums, helped identify issues and potential approaches. 
 

Working Group and Public Input 
 
Environmental/community, industry, and AQMD staff Working Group members generated separate lists of 
recommended cumulative impact control strategies.  All three lists of suggested options were discussed, 
combined and narrowed down to a list of 19 options that were provided for public comment at five 
Community Forums.  Staff conducted these forums at various locations throughout the Basin in the 
evenings or Saturdays (Mira Loma, Fontana, Sun Valley, Santa Ana, and Wilmington) in May and June 
2003.  A summary of the input received from the Community Forums is provided in Appendix F.  Additional 
strategies were added as a direct result of comments heard at the Community Forums.   
 
The discussion in the following sections highlights interests of the different groups represented on the 
working group.  There were many areas of agreement among the members.  First, all parties agreed that 
areas of high cumulative impacts need to be addressed; it is how that may be accomplished where there 
are differences.  There was also consensus that in order to establish an effective program to reduce 
cumulative impacts, improvements in emission inventories, data, tools, and modeling are necessary.  In 
addition, all parties agreed that non-cancer risks need to be identified and addressed.  These areas of 
agreement correspond to the enhancements proposed for the periodic updates to the ATCP.  There was 
also general agreement on other suggested control strategies to reduce air emissions from source-specific 
activities that are currently unregulated, such as truck and train idling (Nos. 11 and 12), yard/port activities 
(No. 3), chromium spray operations (No. 4), and arsenic controls (No. 18).  There was support for the 
Voluntary AQMD/Local Government/Public Agency Partnerships.   
 
However, there was not consensus on strategies that would result in source-specific requirements for 
sources, such as more stringent requirements for new or existing sources located close to schools or 
possibly other sensitive receptors. 
 
Following is a summary of the key interests and recommendations by members of the working group 
representing industry, environmental/community, and local governments. 
 

Industry 
Industry representatives of the Cumulative Impacts Working Group felt that the most effective programs 
addressing air pollution have resulted from identifying the source(s) of the cumulative air pollution problem 
and developing strategies for reducing pollution from the sources that are creating the problem.  They 
pointed out that California law provides clear direction in the area of Environmental Justice, defining it as 
“the fair treatment of people of all races, cultures, and incomes with respect to the development, adoption, 
implementation, and enforcement of environmental laws, regulations, and policies.” (Government Code 
§65040. 12(c)), as well as highlighting AQMD’s own definition.  Industry also felt that the AQMD should use 
valid tools to identify areas that have unusually high levels of cumulative risk and exposure and develop 
programmatic solutions to address these areas. 
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Pursuant to Health and Safety Code Section 40440(c), industry representatives have pointed out AQMD’s 
obligation to regulate in a manner that results in the most effective and least burdensome programs.  They 
felt that this can only be done if the problem areas are clearly identified and prioritized and the sources of 
the problem identified.  The industry representatives’ key recommendations are summarized as follows: 
 

1. Define the areas of concern based on areas which have unusually high levels of cumulative risk 
when compared to the region; 

2. Identify the sources contributing significantly to the health risk in those areas; and 
3. Develop programs targeting the sources contributing to the problem. 

 
Environmental/Community 

Environmental/community representatives agree that high risk areas should be addressed.  In addition, 
they site the need for better tools and data for analyzing cumulative risks and they suggest a program that 
is broad and more encompassing.  The environmental/community representatives are also interested in: 
 

1. Further developing and implementing methods of pollution prevention; 
2. Developing additional mitigation requirements for all facilities, including both existing and future 

proposed facilities that are located in heavily impacted areas; 
3. Establishing emission reduction goals for industry-wide reductions for certain heavy polluting 

sectors (e.g., refineries, auto body/paint shops, printers, and nail salons); 
4. Adoption of specific goals for Hazardous Air Pollutants (HAPs) emission reductions from both the 

stationary and mobile sources under AQMD’s authority.  Success would be measured by 
decreased TAC emissions and increased number of permits denied or not renewed; and 

5. Developing and incorporating into source-specific rules health-based and distance-based siting 
criteria for residential and sensitive receptors, and requiring applicants for new, modified, or 
renewed permits in heavily impacted areas to verify the underlying assumptions and assertions 
about emissions and impacts of the proposed equipment and processes. 

 
The environmental and community representatives feel strongly that Rules 1401 and 1402 should be 
strengthened and applied to all permitted sources, regardless of their contribution to cumulative impacts.  
They also do not want the Neighborhood Toxic Abatement Fund to be used by facilities to meet more 
stringent standards. 
 

Local Government 
Local government representatives commented that a program to mitigate cumulative risk should only 
proceed once the highest risk areas and the contributors to those highest risks are identified.  In general, 
across-the-board programs that target risk reduction within the stationary source category while 
disregarding the large contribution from mobile sources are undesirable.  Stationary source risk reduction is 
appropriate where it has been clearly shown that the stationary source contributes the major portion of the 
risk.  In general local government representatives desire a cumulative impacts program that: 
 

1. Identifies high risk areas from all contributors; 
2. Analyzes the risk contributors for those high risk areas; 
3. Identifies agencies with authority/jurisdiction; 
4. Minimizes disproportionate risk through existing programs if possible, such as expanded fleet rules, 

AB 2588 etc.; and 
5. Creates incentive programs secondly to target under-regulated/unregulated problem source. 

Attachment B
APPENDIX G ATTACHMENTS

GA-40

____________________________________________



Cumulative Impacts  

AQMD 32 August 2003 

 
VI. RECOMMENDATIONS 

 
Staff recommends the approach outlined within this White Paper, which calls for immediate work to develop 
the Early-Action Control Strategies and an Addendum to the March 2000 Air Toxics Control Plan, a 
commitment for future periodic updates to the ATCP, and completion of MATES III. 
 

VII. PROPOSED SCHEDULE 
 
Staff proposes the following schedule: 
 

1. White Paper presented to the Governing Board:  September 2003. 
2. Addendum to the March 2000 Air Toxics Control Plan:  December 2003. 
3. Report to the Stationary Source Committee every 6 months. 
4. Report to Board once per year as part of the EJ Enhancements. 
5. Early-Action Control Strategies developed and implemented within 3 years. 
6. Remaining Control Strategies developed and implemented within 3 to 5 years. 
7. Working Group meetings, as necessary, to receive input on proposals being developed. 

 
Table 4A presents the proposed schedule for each of the control strategies, sorted by strategy number, 

addressed in this paper.  Table 4B presents the strategies sorted by proposed adoption date. 
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Table 4A 
Control Strategy Schedule 

(Sorted by Strategy Number) 
 

No. Title Date of Proposed 
Adoption 

Early-Action Control Strategies (Rules) 
1 Air Toxic Control for Back-up Generators 1st Quarter 2004 
2 More Stringent Requirements for New Sources Located Near 

Existing Schools and Possibly Other Sensitive Receptors 
2004 

3 Yard Hostlers at Ports, Rail Yards, and  
Distribution Centers 

2004-2005 

4 Chromium Spray Coating Operations 4th Quarter 2004 
5 Private Fleet Rule Development 2004-2005 

Early-Action Control Strategies (Policy) 
6 Increased Compliance Assurance for Repeat Emission Violations 2004-2005 
7 Prioritize Resources for CEQA Document Review in High 

Cumulative Impact Areas 
2004 

8 Voluntary AQMD/Local Government/Public Agency Partnership 2004 
9 Governing Board Resolution to CARB 2003 

Early-Action Nuisance Strategy 
10 Pilot Odor Abatement Program 2004-2006 

Additional Recommended Strategies for the ATCP 
11 Truck Idling 2005 
12 Train Idling 2005 
13 Marine and Airport Operations 2005-2008 
14 More Stringent Requirements for Rule 1402 Sources Near 

Existing Schools and Possibly Other Sensitive Receptors 
2004-2005 

15 More Stringent Air Toxic Source-Specific Requirements for 
Sources Near Existing Schools and Possibly Other Sensitive 
Receptors 

2005-2008 

16 Develop and Launch Pollution Prevention Initiatives Ongoing 
17 Neighborhood Air Toxic Abatement Fund 2004 & Ongoing 
18 Additional Controls for Arsenic 2005 
19 Additional Control for Auto-body Shops 2005 
20 Diesel Traffic Flow Control Ongoing 
21 Analysis and Mitigation for Sources Contributing to High 

Cumulative Air Pollution Impacts (Cancer and Non-Cancer) 
2004 & Ongoing 

22 Odor Abatement Program for Existing Facilities (Nuisance 
Strategy) 

2005 & Ongoing 

23 ARB Component Ongoing 
24 U.S. EPA Component Ongoing 
25 Increased/Targeted Funding for Disproportionate Impacted Areas Ongoing 

*Initial development will commence upon the ATCP Addendum approval by the AQMD Governing Board.  Updates will be made 
in conjunction with future updates to the AQMP and ATCP, as well as using the results derived from the MATES III effort. 
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Table 4B 
Control Strategy Schedule 

(Sorted by Date) 
 

No. Title Date of Proposed 
Adoption 

9 Governing Board Resolution to CARB 2003 
1 Air Toxic Control for Back-up Generators 1st Quarter 2004 
2 More Stringent Requirements for New Sources Located Near 

Existing Schools and Possibly Other Sensitive Receptors 
2004 

7 Prioritize Resources for CEQA Document Review in High 
Cumulative Impact Areas 

2004 

8 Voluntary AQMD/Local Government/Public Agency Partnership 2004 
4 Chromium Spray Coating Operations 4th Quarter 2004 
3 Yard Hostlers at Ports, Rail Yards, and  

Distribution Centers 
2004-2005 

5 Private Fleet Rule Development 2004-2005 
6 Increased Compliance Assurance for Repeat Emission Violations 2004-2005 

14 More Stringent Requirements for Rule 1402 Sources Near 
Existing Schools and Possibly Other Sensitive Receptors 

2004-2005 

10 Pilot Odor Abatement Program 2004-2006 
17 Neighborhood Air Toxic Abatement Fund 2004 & Ongoing 
21 Analysis and Mitigation for Sources Contributing to High 

Cumulative Air Pollution Impacts (Cancer and Non-Cancer) 
2004 & Ongoing 

11 Truck Idling 2005 
12 Train Idling 2005 
18 Additional Controls for Arsenic 2005 
19 Additional Control for Auto-body Shops 2005 
13 Marine and Airport Operations 2005-2008 
15 More Stringent Air Toxic Source-Specific Requirements for 

Sources Near Existing Schools and Possibly Other Sensitive 
Receptors 

2005-2008 

22 Odor Abatement Program for Existing Facilities (Nuisance 
Strategy) 

2005 & Ongoing 

16 Develop and Launch Pollution Prevention Initiatives Ongoing 
20 Diesel Traffic Flow Control Ongoing 
23 ARB Component Ongoing 
24 U.S. EPA Component Ongoing 
25 Increased/Targeted Funding for Disproportionate Impacted Areas Ongoing 
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MEMORANDUM

TO: Marcia Baverman DATE: January 9, 2017 
Environmental Audit Inc. 

FROM: John B. Cornwell SUBJECT: Additional Information 
Quest Consultants Inc. 

This memorandum is to consolidate some of the information Quest has provided Environmental Audit over 
the past several months.  None of this information is new and would be considered common knowledge to 
professionals in the consequence and risk analysis fields.  This information is simply presented in order to 
better educate the reader of the worst-case consequence modeling performed by Quest. 

This memorandum is divided into six sections, as listed below.  Each section is addressed individually and 
the definitions and explanations described would be the same regardless of the facility that is subject to a 
worst-case analysis per the California Environmental Quality Act (CEQA) guidance. 

1. Definitions
2. Decision Analysis
3. Event Trees
4. Concurrent Pipeline Failures
5. Vapor Cloud Explosions
6. Wind Speeds for Fire Radiation Calculations

1. DEFINITIONS

The definitions listed below are drawn directly from the CCPS1 guidelines.  These are common industry 
terms that are often misunderstood by the general public.  In particular, the word “risk” is often interpreted 
to mean “consequence” or “impact” without any mention of the frequency of such an event.  The CEQA 
guidelines address acutely hazardous material (AHM) consequences without reference to frequency or risk.  

Bounding group (of incidents):  A small number of incidents selected to bracket the spectrum of possible 
incidents, which may include those catastrophic incidents sometimes referred to as the Worst Credible 
Incident and Worst Possible Incident.  [In the CEQA analysis Worst Credible Incident = Worst Case.] 

Consequence analysis: The analysis of the expected effects of incident outcome cases independent of 
frequency or probability. 

Consequences: A measure of the expected effects of an incident outcome case. 

1 CCPS (2000), Guidelines for Chemical Process Quantitative Risk Analysis.  Center for Chemical Process Safety of 
the American Institute of Chemical Engineers, 3 Park Avenue, New York, New York, 2000.  (ISBN 0-8169-0720-X)
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Domino effects: The triggering of secondary events, such as toxic releases, by a primary event, such as an 
explosion, such that the result is an increase in consequences or area of an effect zone.  Generally only 
considered when a significant escalation of the original incident results. 

Effect zone: For an incident that produces an incident outcome to [sic] toxic release, the area over which 
the airborne concentration equals or exceeds some level of concern.  For a flammable release, the area over 
which a particular incident outcome case produces an effect based on a specified criterion.  For a loss of 
containment incident producing thermal effects, the area over which a particular incident outcome case 
produces an effect based on a specified radiative heat stress limit. [In the CEQA analysis Effect zone = 
Impact zone.] 

Event tree (analysis): A graphical logic model that identifies and quantifies possible outcomes following 
an initiating event. 

Worst credible incident: The most severe incident, considering only incident outcomes and their 
consequences, of all identified incidents and their outcomes, that is considered plausible or reasonably 
believable. 

Worst possible incident: The most severe incident, considering only incident outcomes and their 
consequences, of all identified incidents and their outcomes. 
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2. DECISION ANALYSIS 

The first step in identifying which potential releases to model in a worst-case modeling study such as that 
required by CEQA is to determine how “credible” the potential event may be.  The Los Angeles County 
Fire Department (LACFD) took a risk matrix approach to this and published its guidance in 19942.

The risk matrix defined by LACFD is presented below. 

Table 1 
LACFD Risk Matrix 

FREQUENCY

A
FREQUENT

B
PERIODICAL

C
OCCASIONAL

D
POSSIBLE

E
IMPROBABLE

C
R

IT
IC

A
L

IT
Y

I
CATASTROPHIC

1 1 1 2 4

II
SEVERE

1 2 3 3 4

III
MODERATE

2 3 4 4 4

IV
SLIGHT

4 4 4 4 4

The LACFD goes a step further and defines values for frequency, criticality, and the risk codes as they 
apply to a person(s) exposure to a hazard.  The LACFD definitions are listed below. 

Frequency Ranking 

A – FREQUENT = 0 to 1 year, more than once a year 
B – PERIODICAL = Every 1 to 10 years, at least once each decade 
C – OCCASIONAL = Every 10 to 100 years, probably during the life of the plant 
D – POSSIBLE = Every 100 to 10,000 years, not expected at this plant, but could occur 
E – IMPROBABLE = Not for 10,000 or more years, not expected or likely to occur at all 

Criticality Ranking 

I – CATASTROPHIC = Results in death  
II – SEVERE = Results in multiple injuries 
III – MODERATE = Results in a single injury 
IV – SLIGHT = Results in operational problems only 

Risk Code 

1 – Critical (must be improved) = Mitigate within six months with administrative or engineering controls 
(to reduce the Risk Code to 3 or 4). 

2 RMPP (1994), Risk Management and Prevention Program Guidelines.  Los Angeles County Fire Department, Health 
Hazardous Materials Division, October 1994. 
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2 – Undesirable (should be improved) = Mitigate within one year with administrative or engineering 
controls (to reduce the Risk Code to 3 or 4). 
3 – Acceptable (with controls) = Verify need for engineering controls, or that administrative controls are in 
place for hazard. 
4 – Acceptable = No mitigation action required for identified hazard. 

The LACFD Risk Matrix is not directly applicable to the worst case consequence modeling performed as 
part the risk of upset consequence modeling required by the CEQA guidelines.  However, it can be 
instructive to review the approach taken by the LACFD.  When the worst case approach is taken by the 
CEQA risk of upset analysis, only the release events in Risk Codes 1 and 2 would apply since these have 
the potential to cause multiple injuries or fatality.  The 1 and 2 Risk Codes comprise seven of the 20 
elements of the LACFD Risk Matrix. The lowest frequency associated with any of the Risk Codes 1 and 2
is POSSIBLE.  The POSSIBLE frequency category has a lower bound of once in 10,000 years.  Put another 
way, the LACFD allows for incidents that may result in a fatality or multiple injuries if the frequency of 
the incident is less than one in 10,000 years, 

The risk approach taken by the LACFD can be applied to the choice of which release events should be 
modeled for a worst case analysis within the CEQA guidelines.  In this approach, the lower limit of 
frequency is expanded (lower to allow for larger events to be analyzed since small events tend to occur 
more often but do not have large impacts and large events are less frequent, but have larger impacts).  
Figure 1 below represents how the decision analysis is made in support of a worst case consequence 
analysis.  Note that the LACFD frequency definitions are bounded by the dashed yellow box. 

When applied to the risk of upset analysis required by the CEQA guidelines, the following can be taken 
from Figure 1. 

1. No modeling is conducted to evaluate events that are physically impossible.  For example, a train 
jumping the track and traveling 2,000 feet before colliding with a crude oil storage tank causing a
release. 

2. No modeling is conducted to evaluate events that are possible but have such a low frequency of 
occurrence that they are not deemed credible (these are called incredible).  For example, an asteroid 
falling from the sky and hitting a crude oil storage tank, causing a release. 

3. Only events deemed credible, with a high enough frequency of occurrence not to be deemed 
incredible (see #2 above) are subject to evaluation as a worst case event. 

The choice of where to “draw the line” between incredible and credible is not defined in the CEQA 
guidelines.  However, a reasonable measure is for an individual event that has an original release frequency 
of less than one in one million per year is not considered credible.  While this frequency is not employed 
as a hard rule in the risk of upset analysis, this criteria does rule out evaluation of the following type of 
events. 

1. Boiling Liquid Expanding Vapor Explosions (BLEVEs) of two (or more) pressurized storage 
vessels at exactly the same time (in order to produce a larger radiant impact zone than with an 
individual vessel BLEVE). 

2. Two (or more) vessels failing at exactly the same time. 

There are many examples that if the frequency were calculated, the frequency of these events would be 
found to be less than the frequency of an asteroid causing a release from a crude oil storage tank.  Thus, 
these events fall into the incredible category and are not part of the worst case consequence modeling. 
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3. EVENT TREES 

Following the selection of initiating events developed by the decision analysis step, event trees are used to 
identify the various hazards that could result following a release.  There are many forms of event trees.  
Some account for available safety systems (both active and passive), and some do not.  A simple example 
of an event tree that can be used in a risk of upset consequence analysis is presented in Figure 2. 

Figure 2 is a simple example of an event tree for a release from a natural gas pipeline.  The original release 
frequency (far left of event tree) is listed as 3.66 x (10)-8 failures/foot/year.  In simple terms, as you move 
from left to right on the event tree you encounter factors that define the probability of a specific outcome.  
In the example shown in Figure 2, only two factors are incorporated. 

1. Hole size 
2. Ignition timing 

There are many others that could be incorporated and by doing so, reduce the probability of a specific 
“outcome.” Several factors that could be included are: 

1. Release orientation (e.g., up, down, 45 degrees, etc.) 
2. Wind speed 
3. Atmospheric stability 
4. Relative humidity 
5. Emergency Isolation 

In the risk of upset analysis, the top branch (rupture) dominated the potential impacts.  Dependent on such 
factors as fluid phase (vapor, liquid, two-phase), temperature, pressure, composition, reactivity, toxicity, 
etc. one particular hazard impact zone (hazard zone) may extend further than another.  In the risk of upset 
study, the extent of each impact zone (overpressure, radiant, toxic) is calculated per the event tree, without 
regard to frequency as the initiating events have already been selected in the decision analysis step described 
earlier.  However, in the presentation of worst case results, only the event that produces the largest impact 
distance (effect zone) is presented for each unit. 
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4. CONCURRENT PIPELINE FAILURES 

Concurrent failure of two (or more) pipelines in a common corridor resulting in combined impacts is not 
considered a credible event as confirmed by an evaluation of publicly available pipeline failure data. 

The Pipeline Hazardous Materials Safety Administration (PHMSA) is part of the United States Department 
of Transportation (US DOT).  PHMSA keeps track of liquid and gas pipeline releases in the United States.  
PHMSA maintains a publically available data base for all the pipelines under the jurisdiction of the 
US DOT.  This includes all natural gas transmission and distribution pipelines as well as liquid 
(e.g., gasoline, LPG, etc.) transmission and distribution pipelines.  The PHMSA database also includes 
many gathering lines that would not normally be found in populated areas. 
 
Quest filtered the data from the PHMSA website3 to isolate releases caused by earthquakes.  The dates in 
the database range from 1970 to near-present day. 

In order to determine where concurrent pipeline failures occurred, Quest identified all of the releases that 
occurred on the same date and location. After reviewing the incidents, multiple releases occurred in 
Los Angeles during the Northridge earthquake on January 17, 1994.  Table 2 lists a portion of the PHMSA 
data base for pipelines that failed in Los Angeles during the Northridge earthquake.  The first column in 
Table 2 identifies the location of the release as defined by the pin numbers in the figures.  Figures 3, 4, and 
5 show the locations of these failures along the pipelines.  

The pipeline releases did not occur in a common location and were spread out all over Los Angeles. There 
is no record of two pipeline releases that occurred at locations near enough to consider the two hazards 
together.  Each release produced an independent hazard. From this review, it was found that there is no 
evidence that two (or more) pipelines, beside each other, in a common corridor, have failed concurrently 
during an earthquake.  

Thus, according to the decision analysis process described earlier, the concurrent failure of two (or more) 
pipelines in a common corridor, close enough to combine their hazardous impacts, was not determined to 
be a credible event as it has not occurred. 

3 http://www.phmsa.dot.gov/pipeline/library/data-stats/distribution-transmission-and-gathering-lng-and-liquid-
accident-and-incident-data
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Figure 3 
Pipeline Failures in Los Angeles During the Northridge Earthquake (locations 1, and 3 through 8) 

Figure 4 
Pipeline Failures in Los Angeles During the Northridge Earthquake (locations 1, 3, and 4) 
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Figure 5 
Pipeline Failures in Los Angeles During the Northridge Earthquake (locations 5, 6, 7, and 8) 
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5. VAPOR CLOUD EXPLOSIONS 

When a pool fire occurs, it is the flammable vapor above the liquid pool that burns, not the liquid.  The more 
volatile the liquid, the greater the vapor generation rate from the pool.  Thus a pool of butane liquid will 
generate butane vapor at a higher rate than a pool of diesel fuel will generate diesel vapor. Upon ignition 
of the flammable vapor above the liquid pool, the flame burns through the flammable region and generates 
overpressure due to the expansion of the gases (both unburned hydrocarbons and combustion products from 
the burning process).  The overpressure from such a pool fire can be heard (like the sound made by a 
campfire) but is not of sufficient strength to cause damage to equipment or injury to people.  The major 
impact of a pool fire to equipment and people is from the radiation produced by the fire above the pool. 

If a pool forms and does not ignite soon after the release starts, a flammable vapor cloud can form and 
disperse (travel) downwind.  The strength of the overpressure wave generated by a vapor cloud explosion 
(VCE) is dependent on the reactivity of the flammable gas involved; the presence (or absence) of structures 
such as walls or ceilings that partially confine the vapor cloud; and the spatial density of obstructions within 
the flammable cloud4 5, the average size of those obstacles, and the overall size of the vapor cloud6 7.  Several 
models reflect the results of several international research programs on vapor cloud explosions, which show 
that the strength of the blast wave generated by a VCE increases as the degree of confinement and/or 
obstruction of the cloud increases.  The following quotations illustrate this point. 

“On the evidence of the trials performed at Maplin Sands, the deflagration [explosion] of 
truly unconfined flat clouds of natural gas or propane does not constitute a blast hazard.”8

(Tests conducted by Shell Research Ltd., in the United Kingdom.) 

“Both in two- and three-dimensional geometries, a continuous accelerating flame was 
observed in the presence of repeated obstacles.  A positive feedback mechanism between 
the flame front and a disturbed flow field generated by the flame is responsible for this.  
The disturbances in the flow field mainly concern flow velocity gradients.  Without 
repeated obstacles, the flame front velocities reached are low both in two-dimensional and 
three-dimensional geometry.”9 (Tests conducted by TNO in the Netherlands.) 

4 Baker, Q. A., M. J. Tang, E. Scheier, and G. J. Silva (1994), “Vapor Cloud Explosion Analysis.”  28th Loss Prevention 
Symposium, American Institute of Chemical Engineers (AIChE), April 17-21, 1994. 

5 Baker, Q. A., C. M. Doolittle, G. A. Fitzgerald, and M. J. Tang (1998), “Recent Developments in the Baker-Strehlow 
VCE Analysis Methodology.”  Process Safety Progress, Vol. 17, No. 4, Winter, 1998, pp 297-301.

6 Mercx, W.P.M., A.C. van den Berg (1997), The Explosion Blast Prediction Model in the Revised CPR 14E (Yellow 
Book), TNO Prins Maurits Laboratory, PO Box 45, 2280 AA Rijswijk, The Netherlands.  Process Safety Progress, 
Vol. 16, No. 3, pp. 152-159, Fall 1997. 

7 Mercx, W.P.M., A.C. van den Berg, C.J. Hayhurst, N.J. Robertson, and K.C. Moran (2000), Developments in Vapour 
Cloud Explosion Blast Modeling, Journal of Hazardous Materials 71 (2000) 301-319. 

8 Hirst, W. J. S., and J. A. Eyre (1982), “Maplin Sands Experiments 1980: Combustion of Large LNG and Refrigerated 
Liquid Propane Spills on the Sea.”  Proceedings of the Second Symposium on Heavy Gases and Risk Assessment,
Frankfurt am Main, May 25-26, 1982: pp. 211-224.

9 van Wingerden, C. J. M., and J. P. Zeeuwen (1983), “Flame Propagation in the Presence of Repeated Obstacles: 
Influence of Gas Reactivity and Degree of Confinement.”  Journal of Hazardous Materials, Vol. 8, 1983: pp. 
139-156.
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“The current understanding of vapor cloud explosions involving natural gas is that 
combustion only of that part of the cloud which engulfs a severely congested region, 
formed by repeated obstacles, will contribute to the generation of pressure.”10

(Tests conducted by British Gas in the United Kingdom.) 

Researchers who have studied case histories of accidental vapor cloud explosions have reached similar 
conclusions. 

“It is a necessary condition that obstacles or other forms of semi-confinement are present 
within the explosive region at the moment of ignition in order to generate an explosion.”11

“A common feature of vapor cloud explosions is that they have all involved ignition of 
vapor clouds, at least part of which have engulfed regions of repeated obstacles.”12   

Thus, the generation of overpressure levels that may be of a sufficient level to cause damage to equipment 
or injury to people is not possible in an open environment.  Flammable vapors that are confined or trapped 
(such as a leak of propane or natural gas from a supply line to a furnace in a house basement) can produce 
higher overpressures due to the confinement and the subsequent restriction of expansion of combustion 
products.  Thus, for releases in open areas, the potential for overpressure impacts is small compared to other 
potential impacts such as fire radiation form pool or torch fires, or impacts due to flash fires. 

10 Johnson, D. M., P. Sutton, and M. J. Wickens (1991), “Scaled Experiments to Study Vapour Cloud Explosions.”  
IChemE Symposium Series No. 124, Hazards XI, New Directions in Process Safety, Manchester, United 
Kingdom, April, 1991: pp. 67-85.

11 Wiekema, B. J. (1984), “Vapour Cloud Explosions—An Analysis Based on Accident” (Part I & II).  Journal of 
Hazardous Materials, Vol. 8, 1984: pp. 285-311, 313-329.

12 Harris, R. J., and M. J, Wickens (1989), Understanding Vapour Cloud Explosions—An Experimental Study.
The Institution of Gas Engineers, Communication No. 1408, 1989. 
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6. WIND SPEEDS FOR FIRE RADIATION CALCULATIONS 

Quest modeled fire radiation with a wind speed of 20 mph.  Questions arose whether or not 20 mph 
produced the worst case fire radiation consequence.  49 CFR 193.2057(b), the US Federal Code (CFR = 
Code of Federal Regulations), that has to do with siting of LNG (liquefied natural gas) facilities, states the 
following. 

§193.2057 Thermal radiation protection. 

Each LNG container and LNG transfer system must have a thermal exclusion zone in 
accordance with section 2.2.3.2 of NFPA-59A-2001 (incorporated by reference, see §193.2013) 
with the following exceptions: 

(a) The thermal radiation distances must be calculated using Gas Technology Institute's (GTI) 
report or computer model GTI-04/0032 LNGFIRE3: A Thermal Radiation Model for LNG 
Fires (incorporated by reference, see §193.2013). The use of other alternate models which 
take into account the same physical factors and have been validated by experimental test 
data may be permitted subject to the Administrator's approval. 

(b) In calculating exclusion distances, the wind speed producing the maximum exclusion 
distances shall be used except for wind speeds that occur less than 5 percent of the time 
based on recorded data for the area.  (underlining added)

(c) In calculating exclusion distances, the ambient temperature and relative humidity that 
produce the maximum exclusion distances shall be used except for values that occur less 
than five percent of the time based on recorded data for the area.

The underlined part excludes wind speeds that occur less than 5% of the time from modeling.  A review of 
10 years of wind speed weather data for the Long Beach area13, results in the pie chart shown in Figure 6.  
Winds greater than 20 mph occur less than 0.3 percent of the time.  Thus, there is no precedent for using a 
wind speed greater than 20 mph in the fire radiation calculations without documentation supporting wind 
speeds greater than 20 mph at frequency levels greater than 5% of the time.  In addition the wind speed that 
occurs less than 5% is between 10 mph and 15 mph. Thus, Quest’s fire radiation analysis is conservative 
since 20 mph winds was used. 

13 https://www.ncdc.noaa.gov/cdo-web/
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Figure 6 
Wind Speed Data for the Long Beach Area from 2006 to 2016 
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  QUEST 

MEMORANDUM

TO: Marcia Baverman DATE: March 28, 2017 
Environmental Audit Inc. 

FROM: John B. Cornwell SUBJECT: Additional Information 
Quest Consultants Inc. 

This memorandum is designed to complement Quest’s previous memorandum dated January 9, 2017 and 
addressed to Marcia Baverman of Environmental Audit Inc. with respect to the Tesoro Los Angeles 
Refinery Integration and Compliance Project.   

The memorandum explains how release scenarios (i.e., locations and type of event) were chosen for 
existing and proposed/modified units, how the “worst-case” hazard impact was identified for each 
proposed (new or modified) or existing process unit through the use of event trees, and why consequence-
based analysis differs from and is more conservative than risk-based analysis.  

Selection of Release Scenarios 

In a refinery application, the fluids being transported, processed, or stored in a unit undergo a variety of 
thermophysical changes as they move through a refinery.  These changes affect the way they can be 
released and how they behave in the surrounding atmosphere.  For instance, for the fluids in the Carson 
and Wilmington Operations, a release could result in one or more of the following. 

a. A gas release that could be involved in a torch fire, flash fire, or a toxic cloud (if not ignited) 
b. An aerosol release (liquid droplets suspended in the flashed gas) that could be involved in a torch 

fire, flash fire, or toxic cloud (if not ignited) 
c. A liquid release that forms a pool from which a vapor cloud evolves that could be involved in a 

pool fire, flash fire, or toxic cloud (if not ignited). 
d. Combinations of a, b, and c for different fluids under different process, transport, or storage 

conditions.

In general, Quest considers the following factors when “choosing” where to simulate an accidental 
release.  These parameters are not in any particular order of importance since the controlling parameters 
will depend on the particular situation. 

a. Composition of the fluid (mixtures of materials behave differently than pure components). 
b. Fluid pressure 
c. Fluid temperature 
d. Available inventory 
e. Pipe diameter 
f. Pipe length 
g. Other case-specific factors (height of equipment, etc.)  
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  QUEST 

When performing a risk analysis, Emergency Shut-Down (ESD) systems, if available, are considered to 
operate as designed to limit releases.  In a consequence analysis, ESD systems are not considered at all. 

Refinery units are complex configurations of vessels, piping, pumps/compressors, heaters, and other 
equipment.  In addition to the type of release (i.e., gas, vapor, or liquid) and operating conditions 
(i.e., composition, temperature, pressure, etc.), the release hole size can vary from a pin-hole to a full line 
rupture.  Table 1 presents the locations within the units that were evaluated for the proposed project based 
on the operating conditions present in each unit. 

The release locations identified in Table 1 were selected when significant changes in fluid composition, 
inventory, pressure, temperature, and pipe size occur in the unit identified.  While all the releases listed in 
Table 1 were evaluated, only the maximum consequence results for each unit were reported in Table 4-2 
of Quest’s report.   

Identification of Worst-Case Impact Distances 

CEQA generally requires that a hazard impacts analysis evaluate the potential worst-case hazard impacts 
associated with the proposed project.  Therefore, the hazards analysis completed for the Tesoro 
Integration and Compliance Project focuses on the hazard scenario for each new or modified unit that 
produces the largest impacts.  The largest impact distance for any proposed and existing process is 
reported in Table 4-2, Summary of Worst-Case Hazard Distances, included in Quest’s report titled Worst-
Case Consequence Analysis for the Tesoro Los Angeles Refinery.  The methodology only focuses on the 
consequence (hazards) associated with an event, rather than looking at the type of event that may occur.  
Thus, for example, a pipeline may rupture as a result of an explosion or earthquake, or an industrial 
accident, or any other cause.  The hazard analysis focuses on the hazard impact that results, and reports 
the largest single impact that could possibly occur, regardless of what caused the impact.

In order to demonstrate how the largest hazard distances were extracted from the data, an example of a 
simple event tree for one of the release events in Table 4-2 of Quest’s report is presented in Figure 1 of 
this memorandum.  The example release event is a release from the reactor effluent line in the proposed 
Carson HCU (hydrocracking unit).  The largest impact associated with this release is the potential 
exposure to hydrogen sulfide (H2S) in the released gas.  Table 4-2 of the Quest report lists the distance to 
the toxic endpoint (30 ppm H2S for this release scenario) as 1,245 feet (380 meters).  The 380 meter 
figure is shown in bold as it is the largest distance presented in Figure 1 of this memorandum and in Table 
4-2 of Quest’s report for the HCU. 

To illustrate the evaluation of the hazards associated with a process unit, a full event tree for release 
scenario for the Carson HCU was modeled and presented in Figure 1.  As shown in Figure 1 of this 
memorandum, all other hazard impact distances associated with this release scenario for the Carson HCU 
(radiant, explosive, toxic) are smaller for all other hole sizes.  Thus, the choice of 380 meters (1,245 feet) 
is the largest (worst-case) impact distance associated with this release from the proposed Carson HCU.  
Other releases in the proposed HCU were evaluated, but none produced any hazard (radiant, explosive or 
toxic) that was larger than 380 meters (1,245 feet).  The tabular and graphical output for this worst-case 
release from the Carson HCU (rupture of reactor effluent line), and tracking the toxic component (H2S), is 
provided at the end of this memorandum.  As can be seen in Figure 1, a total of 25 scenarios were 
considered for the Carson HCU (five hole sizes and five hazard impact distances per hole size); however, 
only the worst-case hazard impact was reported for each proposed (new or modified) or existing process 
unit.   
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  QUEST 

Quest has over 30 years of experience in conducting these types of studies enabling us to focus on the 
events that need to be modeled when searching for the worst-case hazard impacts.  Since a full rupture 
creates the largest hazard impact, as exemplified in Figure 1, there is little benefit modeling the flash fire 
distance achieved by a release from a 0.25-inch diameter hole in the reactor effluent line (flash fire 
distance = 4 meters) when model output has always shown that the flash fire distance from a rupture of 
the very same line yields a greater distance (i.e., 64 meters).  In this example, the larger release (rupture) 
would require modeling and the release from the 0.25 inch diameter hole would not because it is clearly a 
much smaller release.  Quest’s experience guides us to the portion(s) of the event tree that require 
evaluation when identifying the worst-case impacts. 

As described in Quest’s Worst-Case Consequence Analysis for the Tesoro Los Angeles Refinery, our 
memorandum dated January 9, 2017, and this current memorandum, sufficient data were evaluated to 
demonstrate the worst-case hazard impacts associated with the proposed Tesoro project.   

Consequence-Based versus Risk-Based Analysis 

Comments have suggested frequency must be included in a hazards analysis especially for transportation.   
The process employed by the SCAQMD follows is a “worst-case consequence analysis” for accidental 
releases of acutely hazardous materials.  Within this type of analysis, the frequency (or probability) of the 
worst-case occurring is assumed to be 100% (or 1.0 if using probability).  This is an extremely 
conservative approach since large (e.g., worst-case) releases do not happen frequently, although they can 
generate a large impact, while small (e.g., pin-hole leaks) happen more frequently, but do not generate 
any significant hazard to the public.  To compound the conservatism incorporated into the SCAQMD 
approach, injury, not lethality, thresholds are used as the modeling “endpoint.”  What this means is that 
the worst-case releases are modeled to an injury level which by simple common sense would extend 
further than the lethal level for the same release and hazard.  The result of the worst-case analysis is a 
representation (presented as a circle around the release point) of the largest extent of an injury impact 
(radiant, explosive, or toxic) for any release that could occur within the process being evaluated (e.g., 
process unit, pipeline, etc.). 

A true quantitative risk analysis (QRA) would couple, or pair, each possible release event, including the 
worst-case, with its associated frequency of occurrence.  In addition, all international risk criteria are 
based on lethality, not injury.  A full QRA of the Wilmington and Carson Tesoro facilities would produce 
risk impacts to the public that are smaller, not larger, than the worst-case injury circles produced by the 
current SCAQMD modeling approach. Thus, Quest defines the analysis as required by SCAQMD to be 
conservative in nature.  In short, the AQMD approach overestimates the “risk” to the public since it 
assumes the worst-case consequence will occur and does not calculate the true risk since the methodology 
does not incorporate frequency. 

One scenario raised in comments is the increase in the number of rail cars received by the facility.  When 
assessing the consequence of a release from a railcar, the hazard impact zone around a single railcar 
sitting on the track is determined to be an oval around the railcar that is the same distance from the railcar 
in all directions (see Figure 2, Illustration A).  If for example, there is one LPG railcar on a train, the 
hazard zone becomes elongated but remains the same distance from the railcar perpendicular to the track 
(shown in Figure 2, Illustration B as the lines parallel to the track).  This elongation occurs because the 
hazard event could occur anywhere along the track as the railcar travels down the track.  If multiple 
identical railcars are on a single train, each railcar would have the same hazard impact zone (see Figure 2, 
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  QUEST 

Illustration C) and when traveling down the track, would produce the same elongated impact zone as one 
railcar traveling down the track (see Figure 2, Illustration D). 

Rail accident data available from the Federal Railroad Administration provides some statistics related to 
train derailments and the hazardous materials released.  However, the detailed information necessary to 
produce pertinent statistics related to the number of railcars on a train involved in a derailment that had a 
release involving multiple railcars that generated a specific hazard event at the same location is not 
available.  Without detailed data on historical derailments, it is not possible to assign a probability to 
multiple railcars failing concurrently in a derailment.   

However, to provide context to the frequency of train derailments that involve releases of hazardous 
materials, Table 3.3-2 of the FEIR provided accident data and presented the number of accidents per 
million miles traveled in Section 3.3.3.2 of the FEIR.  As explained above, the consequences of an event 
are the same as the existing consequences because the Refinery currently receives shipments of LPG by 
rail.

A similar conclusion can be reached for transport by truck. 
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Table 1 
Tesoro Release Locations Evaluated 

Facility Unit Release Description 

Carson 

No. 51 Vacuum 
Unit/Dehexanizer 

Release from dehexanizer line to No. 51 vacuum tower  

Release from vacuum 51 tower line to dehexanizer feed 

Release from dehexanizer feed line 

Alkylation 

Release from propylene feed line to contactor 

Release from olefin feed line leaving surge drums 

Release from isoButane recycle line to amylene feed coalescer

Release from amylene line leaving amylene feed coalescer 

Release from line leaving depropanizer overhead accumulator 

HCU 

Release from line feeding reactor R-1 

Release from effluent line leaving reactor R-1 

Release from effluent line leaving reactor R-3 / R-4 

Release from gas line leaving high pressure separator and 
feeding compressors 

Release from line feeding reactor R-2 

Release from effluent line leaving reactor R-3 

Release from liquid line leaving reboiler on distillate 
hydrocracker stripper 

Release from pumped liquid line to distillate hydrocracker 

Release from fractionator bottoms 

Mid-Barrel Hydrotreater 

Release from line leaving reactor 

Release from line leaving stabilizer overhead accumulator 

Release from stabilizer overhead line 

Release from line entering off gas scrubber inlet 

Release from fresh feed line to reactor 

Naphtha HDS 

Release from feed line to feed surge drum 

Release from liquid line leaving feed surge drum 

Release from liquid line feeding hydrogen knock out pot 

Release from line entering reactor feed heater 

Release from feed line to reactor 

Release from line feeding diolefin saturator 

Release from diolefin reactor effluent line 
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Facility Unit Release Description 

Naphtha Isomerization 

Release from feed line to naphtha isomerization tower 

Release from liquid line leaving hot flash drum 

Release from cooled vapor line leaving hot flash drum 

Release from cooled liquid line leaving hot flash drum 

Release from flash scrubber overhead line 

Release from scrubber overhead 

LHU

Release from hydrogen line entering furnace 

Release from line leaving feed surge drum 

Release from line leaving furnace and entering Reactor No. 1 

Release from liquid line to stabilizer column leaving flash 
drum 
Release from liquid line leaving stabilizer bottoms and 
entering stabilizer reboiler 

Release from line entering stabilizer from overhead condenser 

Release from stabilizer overhead line overhead accumulator 

Release from liquid line leaving stabilizer overhead 
accumulator 

Wet Jet Treater 

Release from untreated jet fuel line to V-1 and V-2 

Release from jet fuel line after V-2 

Release from jet fuel line entering reactors V-4A, V-4B, 
V-5A, and V-5B 

New Crude Tanks Fully involved tank top fire (500,000 bbl.) 

Wilmington 

FCCU Shutdown - no calculations needed 

HTU 1/2 

Release from liquid line leaving feed surge drum 

Release from line charging preheater 

Release from line leaving preheater 

Release from liquid line leaving hydrotreater reactor 

Release from feed line to stripper 

HTU 4 Modifications for HTU 4 do not change vulnerability zones 

CRU 3 

Release from liquid line leaving bottom of feed surge drum 

Release from liquid line leaving bottom of depropanizer 

Release from vapor line leaving top of depropanizer 

Release from liquid line leaving depropanizer accumulator 
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Facility Unit Release Description 

Release from liquid line leaving debutanizer accumulator 

Release from liquid line leaving debutanizer accumulator on 
the way to HCU 

PSTU

Release from vapor line leaving top of amine treating tower 

Release from liquid line entering amine treating tower 

Release from line leaving KOH dryers 

HCU 

Release from liquid line leaving first stage surge drum 

Release from bottom of reactor No. 1 

Release from bottom of reactor No. 2 

Release from combined liquid lines leaving low pressure 
separator and DEA contactor 

Release from liquid line leaving 2nd stage charge surge drum 

Release from liquid line leaving fractionator tower 

Release from liquid line leaving fractionator reflux 
accumulator 
Release from liquid line leaving medium naphtha stripper 
tower 

Release from liquid line leaving heavy naphtha stripper tower 

SARP 

Release from vapor line leaving final scrubber/disengagement 
tank to gas cooling tower 
Release from vapor line leaving drying tower acid drum to 
cold exchanger 

Replace Crude Tanks 
Fully involved tank top fire (80,000 bbl.) 

Fully involved tank top fire (300,000 bbl.) 

Replace Portion of Crude 
Transfer Pipeline 

Release from 12-inch crude oil pipeline 

Release from 24-inch crude oil pipeline 

Other 

Interconnecting Pipeline 

Release from 6-inch butane pipeline 

Release from 4-inch propylene pipeline 

Release from 4-inch butylene pipeline 

Release from 10-inch blend components pipeline 

Release from 10-inch  51 Vac/LCO liquid pipeline 

Rail Car Unloading 

Boiling Liquid Expanding Vapor Explosion (BLEVE) of 
butane rail car 

BLEVE of propane rail car 
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