BOARD MEETING DATE: November 6, 2015 AGENDA NO. 34
PROPOSAL.: 2016 Air Quality Management Plan White Papers

SYNOPSIS: The draft final Energy Outlook White Paper was released for final
public review at the October 2015 Board meeting. An opportunity
for public comments is being provided today. In addition, the draft
Industrial Facility Modernization White Paper is being released
today for public review, and the Board will receive public
comments at the December 4, 2015 Board Meeting.

COMMITTEE: Committee reviews as per topic, various dates

RECOMMENDED ACTION:
Receive and file.

Barry R. Wallerstein, D.Env.

Executive Officer
PF:AFM:MK

Background

At the April 10, 2014 AQMP Advisory Group meeting, the SCAQMD staff introduced
the concept of developing a series of ten white papers to provide for better integration of
major planning issues regarding air quality, climate, energy, transportation, and business
needs during the development of the 2016 AQMP. The Energy Outlook and Industrial
Facility Modernization White Papers are two of those documents. The remaining eight
revised final white papers were “Received and Filed” with the Governing Board at its
October 2, 2015 meeting.

Overview

Energy Outlook
The Energy Outlook White Paper reviews the Basin’s energy uses (e.g. renewables,
liquid fuels) and the associated emissions resulting from energy use. The paper also
reviews the past and current policies impacting energy use within California and the
Basin followed by a detailed discussion on the current issues impacting the different
energy sectors. The potential emission reductions resulting from new energy policies
and technologies within the energy sector as a result of increases in efficiency,



renewable power generation, and reduced liquid fuel use are reviewed in relation to
meeting the future ozone attainment goals.

Industrial Facility Modernization
The Industrial Facility Modernization White Paper identifies potential hurdles that may
be preventing an owner to replace older, higher emitting equipment and incentives that
can better encourage a business owner to replace an older piece of equipment sooner, as
well as encourage ultra clean facilities to site in the Basin and incentivize technologies
that are needed to meet attainment goals.

Working Groups and Public Participation

The Energy Outlook working group included 37 participants who met three times over
the course of 15 months regarding the development of the preliminary draft white paper,
which was released to the public in September 2015. The draft final Energy Outlook
White Paper incorporated comments received on the preliminary draft and was released
to the public in October 2015. Minor edits were made to the revised draft final being
released today.

The Industrial Facility Modernization working group included 28 participants who met
twice in the past year. A draft Industrial Facility Modernization document is included
as an attachment to this Board letter.

The meeting dates, times, agenda, presentations and available material for both the
white papers was provided online at http://www.aqmd.gov/home/about/groups-
committees/aqmp-advisory-group/2016-agmp-white-papers for public access.

Attachments*
1. Revised Draft Final Energy Outlook White Paper
2. Draft Industrial Facility Modernization White Paper

*These White Papers are also available online at http://www.agmd.gov/home/about/groups-committees/agmp-
advisory-group/2016-agmp-white-papers
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l. Purpose
In order to attain federal ambient air quality standards for ozone and PMj s in the South Coast Air Basin (Basin),
and to achieve the state’s GHG reduction targets, transformational changes regarding how we select and use
energy resources are essential. The Energy Outlook White Paper Workgroup was assembled to assist staff in the
development of a white paper that provides insight and analysis on a range of topics that impact the energy
sector and air quality within the Basin. The range of topics and analysis, in part, cover:

*  Review of the energy resource choices within the AQMP planning horizon;

* Identification of potential demand, supply, and infrastructure needs for energy sectors based
on existing and proposed regulations, policies, and programs;

*  Review of emerging technologies that impact efficiency and reliability;

«  Scenario analysis based on input from other working groups for various energy sectors;

*  Energy infrastructure; and

+  Recommended actions for coordinated efforts among the public agencies, fuel providers, and
consumers for the scenarios analyzed.

Il. Background

The 2016 Air Quality Management plan will largely focus on a NOx heavy reduction strategy to achieve the 2023
and 2031 federal ozone standard deadlines in the Basin. Additional but limited reductions of VOCs are needed to
help achieve the federal ozone standards, and reductions of both NOx and VOCs will reduce levels of fine
particulate matter being formed within the atmosphere. In addition to reducing these criteria pollutants,
significant reductions in greenhouse gas (GHG) emissions are needed to achieve the State GHG targets, and to
develop pathways for others in the nation and the world to limit atmospheric levels of GHGs below thresholds
that lessen the potential for catastrophic climate change impacts.

Within California, many different policies, regulations, market-based mechanisms and incentives are in place
and/or are being implemented that impact the types of energy supplied and used, how energy is used, and the
emissions associated with energy generation and use. Policies and regulations previously enacted for air quality
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improvement have had an impact on the types of energy supplied and used in the Basin. As an example, the
amount of coal use for electricity production in California has declined from a peak of 1,363 tons in 1993 to 539
tons in 2012". This partially is a result of the Emission Performance Standard established by SB 1368 in 2006,
which does not allow an increase in generating capacity of a facility that exceeds 1,100 Ibs. CO; per MWh?
Similar GHG emissions limits are being implemented under the EPA's Clean Power Plan and will result in fuel
switching of several coal power plants nationally. The sources of energy in California will continue to change as a
result of the rapid development of new technologies and renewables, needs to protect public health from air
pollution, and initiatives such as Governor Brown's new targets to reduce fossil fuel usage by 50%, increase
renewable power generation to 50%, and increase efficiency within existing buildings 50% by 2030.
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2008 California Enerqy Flow in Trillion BTUs®.

The energy supply and consumption pathways for California in 2008 are shown in Figure 1. These energy
pathways show a clear split of energy supply vs. end use, with liquid petroleum fuels primarily used in
transportation, whereas, stationary non-transportation end uses utilize gaseous, solid, nuclear, and renewable
energy sources. These historical energy flows have relatively little energy crossover between the stationary and
transportation sectors. Newer technologies, declining renewable energy costs, changing and volatile fossil energy
prices, along with newly implemented policies and regulations are resulting in the traditionally separated
transportation and stationary energy sectors becoming more integrated and economically coupled. The changes
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in energy supply and the increase in cross sector energy demand will create benefits and potential costs for the
use of each energy type along with potential impacts on criteria pollutant, toxic, and GHG emissions.

Additionally, the energy losses within the overall energy system are high. Energy losses relating to power
generation are shown in Figure 1 to be 62% of the total primary energy used to generate electricity (not including
losses associated with imported electricity generation). These losses are a result of inefficiencies within
technologies to generate energy that result in waste heat. Also shown in Figure 1, the difference between energy
inputs into the refinery sector and petroleum outputs result in 25% losses in energy also as a result of waste heat
production. Not shown in Figure 1 are the significant energy losses that occur within the stationary and
transportation end uses of electricity, natural gas, and petroleum. Within the transportation sector these losses
are typically around 80% to the heat losses associated with the widespread use of internal combustion drive train
technologies’.

New renewable energy policies, implementation of new technologies and the enhanced energy efficiency efforts
being undertaken in California are driven, in part, by the need for significant reductions in greenhouse gases and
will also result in significant criteria pollutant reductions. Since NOx emissions largely do not have a naturally
occurring source in the Basin, except for biomass burning sources, the entire inventory of NOx emissions is the
direct result of combustion sources and the properties of the fuel and end use technologies. Additionally, a large
majority of VOC and GHG emissions in the Basin also result from either fugitive or combustion emissions
resulting from our energy choices. In 2011, the SCAQMD Governing Board adopted the SCAQMD Air Quality
Related Energy Policy which guides the SCAQMD in integrating air quality and GHG reductions along with Basin
energy issues in a coordinated manner’. The Energy Outlook white paper in part further implements the policies
and actions within the SCAQMD Air Quality Related Energy Policy. To further reduce Basin emissions while
providing clean reliable energy sources, transformations of the traditional energy infrastructure will be needed as
new technologies that have zero and near zero emissions and renewable energy sources are increasingly
implemented.

lll. Emissions by Energy Type
Shown below in Figure 2 are the NOx emissions from the 2012 AQMP inventory resulting from different types of
energy use. The diesel and gasoline fuels (consumed primarily for transportation) result in the highest NOx
emissions. Even as fleet turnover to lower emission vehicles occurs in the transportation sector and further
reductions are achieved for stationary sources, the 2016 AQMP baseline inventory projects that the Basin will not
achieve NOx levels sufficient to achieve the 2023 and 2031 ozone standard, without significant further reductions
of NOx.
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NOx Annual Average Emissions Inventory by Fuel Type (2076 AQMP inventory)

The carbon dioxide emissions in the Basin associated with fossil fuel combustion are directly linked to the carbon
content in the fuels and the amount of fuels used. As shown in Figure 3 the 2008 Basin carbon dioxide emissions
were over 134 million metric tons. This emission estimate does not include fuels used to generate power that is
imported into the Basin or the impact of many of the GHG policies and regulations that have come into effect
since the 2012 AQMP analysis.
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FIGURE 3

Greenhouse Gas (CO;) Emissions in 2008 by Fuel Type (Total 134 MMT CO2, 2012 AQMP)




Revised Draft Final Energy Outlook White Paper

November 2015

IV. Policies and Regulations Impacting Energy Use in California
There are several federal, state, and local regulations and policies that impact energy usage in California. Table 1
provides a partial list of policies and regulations which have been recently enacted or proposed at the different
levels of government.

TABLE 1

Policies and Regulations Impacting Energy Use in California

. L Level of
Policy Objective Name Goal
Government
) ) ) Achieve health based standard levels of criteria and toxic pollutants along with
Air Quality Federal Clean Air Act ) . .
protecting public health from ozone depleting substances and greenhouse gases.
GHG Reduction Federal Clean Power Plan Reduce GHG emissions from new, modified and existing power plants
Fuel Standard Federal Energy Independence 36 billion gallons of renewable transportation fuel by 2022
uel Standar edera illion gallons of renewable transportation fue .
and Security Act of 2007 J P y
Truck GHG Reductions Federal Phase 2 Increases fuel economy of trucks and trailers starting for model year 2021.
California State
, ) Reduce petroleum use in to 15% below 2003 levels by 2020; 50% reduction in
Petroleum Reduction State Alternative Fuels Plan,
petroleum fuel use by 2030.
Governors Target
California Executive
ZEVM 1 million EVs by 202 1.5 milli 2025.
andate State order B-16:2012 million EVs by 2023 and 1.5 million by 2025
Pavley Standards
Vehicle Efficiency State ) Increase vehicle efficiencies and reduce GHG emissions.
AB 1493
AB32, California Global
GHG Reduction State Warmin lSoI lt'ons At Reduce GHG emissions to 1990 levels by 2020, 40% below 1990 levels in 2030,
uct | ut
g and 80% below 1990 levels by 2050.
Governor Targets
GHG Reduction State Cap and Trade Reduce GHG emissions from stationary facilities and fuel providers.
Renewable Portfolio
Renewable Power N | 33% renewable electricity generation by 2020 and target of 50% renewable power
Generation State Standard Governors eneration by 2030
| | .
Target, SB 350 g y
Building Efficiency State Title 24, Governors Net zero energy new residential construction by 2020, net zero energy commercial
Standards Target, SB 350 construction by 2030, increase in existing building efficiency 50% by 2030.
Emissions
State SB 1368 Establish base load generation to not exceed 1,100 |bs CO,/MWh.
Performance Standard
Coastal water Eliminate use of once through ocean water cooling by coastal power plants.
; State Once Through Cooling i J g 'y , powerp
protection Protection of coastal waters and marine life.
Energy Storage
gy >fofag State AB2514 1.3GW storage mandate by 2020.
Mandate
. Regional Clean Air . , G LA (P
Large Stationary , Declining Allocations and Credit trading program within Basin for NOx and SOx
Emissions Reduct Local Incentives Market ductions from | e
missions Reductions reductions from large stationary sources.
(RECLAIM) . J
Electrical system State/Local AB1318 Needs assessment report evaluates electrical system reliability needs of the South

reliability

Coast Air Basin.
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V. Energy Landscape

Over the past decade the energy landscape in the United States has changed dramatically. This is largely the
result of an increase in domestic fossil fuel production from implementing unconventional recovery techniques
such as fracking. As a result the United States is requiring less imported energy to match consumption and, by
around 2028, is projected to recover as much fossil energy as consumed, Figure 4°. However, there are many
potential environmental issues and concerns associated with unconventional recovery techniques and the
transport of fuel from increased domestic energy production. These concerns, in-part, include the potential for
groundwater contamination, wastewater disposal, and emissions associated with well production.
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FIGURE 4

Historical and Projected United States Domestic Energy Production and Consumption®

At the same time, renewable energy is also being more widely implemented and integrated with new
technologies in transportation, energy storage, distributed energy, and demand side management’. One of the
most significant changes in the renewable landscape has been the dramatic drop in costs for solar power
generation as shown in Figure 5. Under the California Solar Initiative, the installed costs for rooftop photovoltaic
(PV) systems have dropped 50% over the last 7 years to a recent average below $5 per watt.
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FIGURE 5

Solar Panel Prices and Installations over Time (Source: Bloomberg Markets®)

The increase in production of oil and gas within the United States has also led to declining prices. These changes,
new technologies, along with new policies and regulations are changing the energy landscape within the Basin.
Current and upcoming issues and technologies for each energy sector that may result in emissions impacts are
discussed below.

a. Electricity
Background
The electricity energy sector is reliant on many different types of fossil and renewable energy sources to meet
electrical load demands in real time. A stable grid relies upon the delicate balancing of matching generation with
demand, traditionally accomplished by using large central power plants connected to transmission grids
operated by grid balancing agencies such as the California Independent System Operator (CAISO). These large
transmission grids help supply localized distribution grids operated by utilities to supply end use customers. The
traditional generation and distribution system meets electricity demand increases through large central power
plants and peaking generation units. The need to balance generation capacity with peak demand periods,
occurring during the daytime during the summer months, requires excess generating capacity that often sits idle.
For instance, peaking generator units typically provide the excess generating capacity when needed, but have
low capacity factors (utilization factors) around 5% and do not operate as efficiently as larger combined cycle base
load power plants’.

The traditional one way flow of electricity from large power plant to passive end use creates additional expenses
for ratepayers based on the need for excess infrastructure and generating capacity. A version of the simplified
traditional utility model with large plants supplying end users is still somewhat in place within California, but
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started changing with state demand side programs being implemented by the CEC and DOE in the 1970's. These
programs started the process of adjusting end user demand to help minimize the amount of electrical
infrastructure needed to maintain the electrical grid. The early demand side management regulations
implemented by the CEC, include building energy standards under Title 24 and appliance efficiency standards.
End use efficiency programs along with other demand side measures have helped lower and leveled the per
capita electricity consumption in California while also reducing the amount of new power plants needed (see
Residential and Commercial Energy White Paper).

Electricity pricing structures also reduce electricity demand during peak demand periods. Many large electricity
consumers are billed largely based on time of use and for on-peak power demand. Under this pricing structure
electricity rates vary substantially during the highest usage hours of the summer months. Time of use rate
structures have recently become available to residential customers as utility smart meters have been
implemented. To help shave energy during peak demand periods, many utilities have created demand response
programs that provide financial benefits to customers that install equipment to shave energy use during high
demand periods.

The electricity sector in Southern California is undergoing rapid changes with the unexpected shutdown of the
San Onofre Nuclear Generating Station along with the repowering of coastal generating plants to meet the state's
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powered generation'®. Other requlations such as California's GHG Cap and Trade Program provide market
incentives that promote increased generation efficiencies and the use of renewable fuels.
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As higher percentages of variable and intermittent renewable resources are integrated into the electrical grid,
matching generation with demand becomes increasingly difficult with traditional grid systems, and can make the
electrical grid less reliable. The addition of large amounts of renewable generation often requires resources that

can balance the short term intermittency. For photovoltaics and wind generation, this often results from
intermittent cloud cover (Figure 7) and varying wind speeds, respectively. Additional resources must be
implemented to balance large variable renewable power sources on the larger transmission and utility
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CAISO must balance with controllable flexible resources. The net load represents the load that N0t only to help balance potential
must be met with flexible and dispatchable resources. The net load subtracts the variable  renewable generation intermittency,
renewable generation from the end user demand. (Source CAISO) but also be capable and ready to
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provide the rapid generation ramp needed as the sun sets and system load increases into the evening.

Currently, peaking generation plants and synchronous condensers are being utilized to help provide the flexible
and dispatchable resources that help integrate renewable resources into the electrical grid. The peaking
generation units help support renewable resources by having fast ramp rates and response times, but negate
some of the GHG emissions benefits of using renewables by maintaining reliance on fossil generation.
Additionally, increasing the number of startup events along with ramping needs results in slightly higher criteria
pollutant emissions from peaking generation units than have been observed from these generators in the past
(refer to: UCI Professor Jack Brouwer April 15" Energy Outlook Workgroup Presentation”).

As a result of changes in power plants such as San Onofre closure, along with the planned closure and
repowering of additional Southern California coastal power plants, there is a need for voltage support on the local
distribution networks. Smaller generating plants and other distributed energy resources are being implemented
in a newer grid structure that provides more resilience and less reliance on large traditional generation, and
operates with less infrastructure redundancy. Additionally, a change under CPUC Rule 21 is being made to start
allowing smart inverters attached to rooftop solar installations to provide grid support services such as voltage
support. Allowing the large amounts of rooftop solar inverters to help provide other grid service needs other than
energy helps provide cleaner more reliable grid power. In California most inverters installed with rooftop solar
panel systems are smart inverters; however, the grid services capabilities, such as voltage support, has been
disallowed under outdated grid interconnection requirements that are currently under review'?. Allowing smart
inverters to provide grid services has already been implemented in Europe.

New Technologies and Adapting to a Changing Grid Landscape

As mentioned earlier, the traditional electric grid management paradigm has been to add additional generation
to match demand with end use customers being passive consumers. It has been shown that demand side
management is much less costly than adding generation and provides greater utilization
of existing resources'*">. Demand side management is increasingly becoming more
important as higher amounts of power are derived from renewable generation making it
more difficult to match generation with demand'®. Southern California Edison is
undertaking a preferred resources pilot program within Orange County that is studying
which types of demand side management resources can help alleviate infrastructure
needs, in part, due to the San Onofre shutdown'’. Large amounts of renewable power
during low demand periods have recently resulted in periods of over-generation that led to
negative wholesale market prices'®. New technologies are rapidly being developed and implemented that
provide flexible resources to help manage any excess power generated from renewable resources along with
reduced load during times of peak demand or high net load ramping needs'®.

10
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To help balance end user demand with generation, households and businesses are increasingly relying on
energy management systems that help reduce peak demand charges, can participate in demand response
events, and better manage energy loads with onsite generation and occupancy needs. One example of these
technologies in the residential sector has been the implementation of Wi-Fi connected smart thermostats that
help reduce heating and cooling energy use by using occupancy sensors along with weather forecasts. Other
technologies are beginning to utilize utility smart meters with cellular phones to incentivize participation in
demand response events (e.g. Ohmconnect.com). These systems also can be registered with utility demand
response programs and are being developed to integrate with other electricity end uses.
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FIGURE 9

not incorporate energy or power
requirements for transportation. As
increasing numbers of electric vehicles become reliant on the electrical grid for energy needs, incorporating
electric vehicles into the grid can be done in a manner that actually helps provide needed grid resources.
Demonstrations are being done with managed charging of electric vehicles that synchronize with grid resource
needs during periods of over generation and peak usage. Existing utility rules are being reviewed to also allow
electric vehicles to provide other ancillary grid services such as frequency regulation, voltage support and reactive
power. Managing electric transportation charging in this manner may be done by the site host, local utility,
and/or system integrator. Collectively, plugged in electric vehicles can provide significant grid resources when
intelligently integrated with the grid. If unmanaged, the integration of transportation energy needs onto the
electrical grid will create additional infrastructure needs without benefits to grid stability.

Incorporating large amounts of energy storage will help integrate increasing amounts of renewable generation,
better manage demand charges and help reduce infrastructure costs for electric vehicle chargers. Energy storage
systems can be deployed on the larger transmission grid, the local utility distribution grids, and behind the meter

N
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applications. Several different technologies are being utilized for energy storage systems which include:
batteries, fuel production, flywheels, pumped hydro, and compressed air. Currently the most widely used storage
systems utilize different battery chemistries along with using second life electric vehicle batteries. The costs for
batteries for both vehicle and stationary storage applications have been shown to be steadily dropping, however,
it is often difficult to reliably determine and compare recent prices without a standard methodology. Thus, there
is a need to establish a battery price index or energy storage price index as these technologies become more
widely used?.

Grid scale energy storage systems are starting to be implemented that replace the need for peaking generation
plants. These systems have several advantages over peaking generation units in that they have high utilization
capacity factors, zero emissions, and are easier to site. As more

. . The World's Biggest Battery Is
renewable generation is integrated, and over generation becomes more g i\ Buitt For Southern
prominent, the excess power may be used to electrolyze water to form  California’s Grid
hydrogen and oxygen. The hydrogen can then be stored nearby and
used for transportation applications, power generation, integrated into
the natural gas pipelines, and/or used to develop synthetic fuels. The
application of hydrogen in natural gas pipelines is being demonstrated

AES is building a 400
MW-hour lithium-ion
battery for SCE as an
alternative to gas
peaker plants.

Eric Wesoff
November 12, 2014

The world's biggest battery is coming to California.

| n EU rO pe . Last week, Southern California Edison (SCE) revealed the winners of a massive
5 tt energy storage nt round, one that could set new

i - Greentechgrid: Nov. 2014
Behind the meter storage systems are being used to help offset peak reemtechgrid: Tov

demand charges, provide backup power when needed, integrate vehicle chargers with existing infrastructure,
and off grid applications. As many residences and businesses are under time of use utility rates, the storage
systems can provide arbitrage opportunities for the

residents and businesses to utilize low electricity costs
during off peak hours and use the stored power during
high priced periods “on-peak” 2. Behind the meter
applications also include backup power and in many

U.S Natural Gas Proven Reserves

applications may reduce or eliminate the need for backup i; -
generation units and, when coupled with renewable 2™
generation under high utility rates, may become a cost %‘5“
effective technology for off grid solutions?, "o

1983 1986 1989 1992 1995 1998 2001 2004 2007 2010 2013

b. Natural Gas
FIGURE 10

Within the United States the natural gas supply has

ample supply and declining prices. This is a result of technological developments in exploration, drilling, and
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well stimulation that have increased recoverable reserves within the United States (Figure 10). The increase in
supply and resource base has driven natural gas prices down to a recent $3 per thousand cubic feet in May 2015,
60% lower than in May 2008 when reserves started to dramatically increase. In 2008, an estimated $3 billion
worth of natural gas was consumed in the residential and commercial sectors Basin wide.

In the Basin, the natural gas distribution infrastructure provides the primary fuel used for electricity generation
along with cooking and heating needs in the residential and commercial sectors and process heating in the
industrial sector (Figure 11; also see Residential and Commercial White Paper). Within California, the majority of
non-renewable power generation derives from

natural gas powered generation. This is, in part, due

commerical D€ increased generating efficiency that natural gas
9% combined cycle power plants provide over traditional
steam boilers that helps provide overall emission

benefits relative to other fuel choices’. Additionally,

natural gas when combusted has lower particulate

NG Vehicle matter formation relative to other fuels with complex
1% carbon molecules. This property allows for lower
particulate matter emissions than other fuel choices

and, when used in heavy duty transportation
California Natural Gas Demand by Sector in 2012 (CEC applications, does not have the associated toxicity of

Energy Almanac)

Electric Power
45%

FIGURE 11

diesel fuel combustion.

Natural gas has an existing pipeline infrastructure that makes it easily transportable, is often a lower energy cost
option, and can often provide GHG and criteria emissions benefits over petroleum and coal. However, methane,
the primary component in natural gas, has a long atmospheric lifetime of 10 to 14 years, whereas, other
hydrocarbons have atmospheric lifetimes from hours to days. Therefore, the fugitive releases of methane within
the Basin do not contribute to photochemical production of ozone or secondarily formed

particulate matter as result of short residence times in the Basin and long atmospheric ﬂ [ OCAL
lifetimes. However, on a global scale, the atmospheric levels of methane do contributeto & FOO
increased global background levels of ozone as well as being a potent GHG. b

Using natural gas can provide reduced end use carbon dioxide emissions as a result of
methane having a higher hydrogen to carbon molecular ratio than every other
hydrocarbon. Combustion of methane therefore releases less CO, on a weight per weight
basis relative to other hydrocarbons”. However, the direct end use GHG emission
benefits from natural gas can be negated or reversed from upstream fugitive releases of
methane into the atmosphere. Further efforts and research are needed to minimize

s

10 FUEL

Press Enterprise; Aug 18, 2015
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fugitive methane emissions along the entire natural gas production, distribution, and end use chain®*. Due to the
high climate forcing impacts from methane, the fugitive emissions of methane need to be better understood and
further incorporated into the lifecycle analysis.

The greatest GHG benefits from methane use are realized from renewable sources. There are many different
supply streams of renewable methane that include landfills, wastewater treatment plants, and food waste and
manure digesters. Difficulties recovering renewable sources of methane include the implementation of clean and
efficient systems that separate methane from other impurities in a cost effective manner. The SCAQMD Clean
Fuels program along with other state agencies’ programs have helped develop and demonstrate technologies to
clean up renewable methane waste streams for power generation and transportation uses. Although these
technologies are being implemented, it is currently unclear how much renewable methane might be cost-
effectively recovered within the Basin from the many different waste streams.

New Technologies and Uses

The natural gas distribution system in California is slightly constrained during the winter month periods when
more natural gas is required for heating purposes®. During these months underground storage helps provide
natural gas during peak demand periods. Much like electricity generation constraints during peak summer
demand periods, the natural gas pipelines require a similar balancing technique during times of high usage in
the winter months. Within Southern California, there is currently over 140 billion cubic feet of underground
storage using depleted reservoirs that help balance Basin natural gas needs between seasons of high use and
high prices with seasons that have lower prices and lower natural gas demands.

As mentioned earlier, methane use in California will increasingly be derived from renewable sources. Several
technologies will likely become more prominent; these include'"?;

* Technologies, such as pressure swing adsorption that help scrub the natural gas from different waste

streams.

* Developing natural gas from excess renewable power generation (power to gas).

* Increasing use of natural gas for stationary and transportation fuel cells.

 Using oxy generation systems for combustion processes without pollutant emissions.

* Ultra low NOx heavy duty compressed natural gas (CNG) engines.

Liquid Fuels
In the Basin, the primary use of liquid petroleum fuels is for transportation purposes. In 2008 over 7.3 billion
gallons of gasoline and 1.4 billion gallons of diesel were consumed within the Basin with a combined estimated
cost of $32 billion dollars (2012 AQMP). Of all the different energy types, the gasoline and diesel fuels often have
more significant price volatilities as a result of variations in global crude prices, refinery capacity issues, and
overall supply for California blended fuels’ as shown in Figures 12 and 13. Supply issues for California
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reformulated gasoline can result in prices for California gasoline being decoupled from crude oil market prices
and gasoline prices in the rest of the nation, Figure 13.
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Average Weekly Market Price between a Gallon of California Gasoline and WTI Crude
(CEC Energy Almanac and EIA)
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Recent High Market Premium (in cents) on California Reformulated Gasoline Blendstock for Oxygenate Blending (CARBOB)
minus the NYMEX national price
(CEC Petroleum Watch July 15, 2015)
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As previously shown in Figure 2, the use of liquid fuels currently result in the highest emissions of NOx and is the
largest contributor to GHG emissions within the Basin. A large transformation is needed within engine
technologies to lower NOx emissions from transportation sources. As shown in Figure 2, diesel use results in
significant NOx emissions, particularly within the heavy duty and off-road engine categories. As outlined within
the Goods Movement, On-Road and Off-Road white papers, new technologies are needed to improve engine
emissions and drive train efficiencies to reduce NOx along with GHG levels”’.

Continued use of liquid fuels will increasingly require climate friendly fuel use pathways that, in part, include
more efficient end use technologies. Overall GHG emissions need to be considered, not only at the tailpipe but
also by using a full well to wheels emissions analysis that accounts for fuel production and distribution. This is
currently implemented within the Low Carbon Fuel Standard (LCFS) to determine the carbon intensities of
different fuels by reviewing the lifecycle analysis of bio-fuels along with other low carbon intensity alternative
fuels. A similar analysis can also consider the associated lifecycle emissions of criteria and toxic pollutant
emissions but is currently not part of the LCFS program. Unfortunately, the majority of bio-fuels produced still
have a positive GHG impact and the upstream emissions associated with traditional oil and gas recovery are still
relatively uncertain®®. The use of bio-fuels can provide a partial solution to GHG reductions, particularly in
applications that don't have alternative technologies available such as aircraft. However, the limited availability of
fuel feed stocks, land use considerations, weather variability, and potential negative impacts upon food prices are
all issues that should be addressed as bio-fuels develop as part of the solution in reducing GHG emissions.

d. Other Energy Choices
As newer technologies such as fuel cells become more widely available for power generation and transportation,
the supply of alternative energy sources will become more important. Partially discussed in earlier sections, these
energy sources will include renewable fuels such as biodiesel, ethanol, and waste woody biomass. Some of these
renewable fuels may be produced from algae that sequester CO, from power plant emissions that are then
converted back into fuels used again at the power plant (See: SoCal Gas, Ron Kent's April 15" Energy Outlook
Workgroup Presentation®).

Other energy supply choices that will be produced from different feed stocks and energy sources are fuels that do
not occur naturally in pure form such as hydrogen and dimethyl ether (DME). The production of these fuels will
help provide emission benefits but may also be produced to help integrate increasingly larger percentages of
renewables onto the electrical grid, provide renewable energy streams for transportation, and use existing
infrastructure for transport and delivery.

In 2015 the first fuel cell vehicles for purchase were introduced in California from Toyota and Hyundai. As these
vehicles are being introduced, supplies of hydrogen and fueling infrastructure is needed to support their
operation. Using hydrogen as an energy source produces water as a byproduct in fuel cell applications.
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Additionally, the fugitive release of hydrogen into the atmosphere does not have an impact on climate, criteria
pollutants, or toxic risk.

Although the end uses of hydrogen are generally considered zero-emission, the sources of hydrogen fuel and the
associated emissions to generate hydrogen can vary significantly. Currently, the largest supply of hydrogen
within California comes from steam reformation of hydrocarbons. Methane currently is widely used as the
hydrocarbon source for production of hydrogen; however, other compounds such as methanol have been utilized
for onsite reformation and fuel cell systems. Unfortunately the reformation process emits CO; as a byproduct
which can be mitigated by using renewable sources, or possibly by future carbon capture technologies such as
algae systems.

Production of hydrogen can also occur through the electrolysis of water. As mentioned within the electricity
section, the implementation of renewable generation will result in periods of overproduction relative to real time
demand. Rather than curtail the production of power, the excess energy can also be stored by producing fuels.
Hydrogen generated during periods of excess power through electrolysis of water, referred to as “power to gas”,
can be utilized by fuel cells during periods of high electrical demand or within the transportation sector. During
the electrolysis process, hydrogen and oxygen are produced, and the oxygen might also be recovered and used at
nearby peak generation units using zero-emission oxy combustion technologies (see natural gas emerging
technologies section). Additionally, the hydrogen produced renewably through this process might eventually be
blended with natural gas and added into the distribution pipelines. It is also possible to use the hydrogen
produced with waste CO; streams to produce synthetic natural gas along with other hydrocarbons.

While it is currently not possible to track the amount of hydrogen being produced from different sources within
the Basin, the implementation of both stationary and transportation fuel cells along with implementing clean
pathways to develop large quantities of hydrogen needs to be closely monitored and supported.

VI. Scenario Analysis
Studies have been conducted to show how new technologies can help achieve both air quality and climate goals.
For example, there have been several studies conducting "back casts” on the state energy sectors to identify
potential pathways to achieve the 2050 GHG targets 2***". Achieving the GHG state targets will have the co-
benefit of criteria pollutant reductions. The scenario case shown in Figure 14 uses the 2016 AQMP baseline
inventory and applies two variations of the Governor's 2030 target reductions of 50% reduced petroleum use, a
50% increase in existing building energy efficiency, and a 50% renewable portfolio standard. Under SB 350, the
50% increase in building efficiency and 50% renewable energy production by 2030 are being set into law. The
potential impact on NOx reductions from these targets is represented as Scenario #1 in Figure 14. Further
implementing the 50% reduction in fossil fuels in addition to the other two targets, represented as Scenario #2 in
Figure 14, results in the largest potential NOx reductions. In both scenarios, a linear implementation of the 50%

17



Revised Draft Final Energy Outlook White Paper November 2015

targets is assumed along with a linear and proportional reduction in criteria pollutants applied to the forecasted
inventory years (2012, 2023, and 2031).
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FIGURE 14

Potential Impact on 2016 AQMP Inventory from Scenarios Implementing 50% Reduction in Existing
Building Energy Usage, 50% Renewable Power, and in Scenario #2, 50% Fossil Fuel Reduction by 2030.
Dashed Lines show Reductions in NOx from Applied Scenarios over 2016 Baseline Inventory

In Figure 15, the two "50% reduction” scenarios are shown again in relation to the NOx levels needed for
attainment and 2016 AQMP baseline inventory. The two scenarios shown in Figure 15 provide the potential for
significant NOx reductions, but do not meet the projected NOx carrying capacities for ozone attainment in 2023
and 2031. Further NOx reductions will be needed above and beyond these scenarios designed primarily to make
progress towards the state's 2030 GHG targets. However, the NOx reductions that might be achieved through the
Governor's 50/50/50 targets provide significant progress towards the ozone standards.
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FIGURE 15

Basin NOx Levels showing Projections for Future Years from 2016 AQMP Inventory (red), Future NOx
levels with Scenario #1 50% Increase in Building Efficiency and Renewable Power Generation by 2030
(purple), Scenario #2 showing Significant NOx Reduction when 50% Fossil Fuel Reduction is included.

Diamonds (blue) show NOx Levels Needed for Attainment of Federal Ozone Standards.

VII. Findings and Recommendations for 2016 AQMP
Southern California is facing challenges in providing its residents with clean air, clean and sufficient supplies of
water, affordable and reliable energy, and efficient transportation options. The traditional energy landscape is
rapidly changing to incorporate new technologies that alleviate resource challenges, are adaptable to match
changing demand profiles, and provide more efficient use of energy with fewer emissions. To increase resilience
and provide leadership in reducing greenhouse gas emissions while addressing looming air quality deadlines,
the changes occurring within the energy sector are providing opportunities and pathways to achieve these goals.

As part of the 2016 AQMP, staff is recommending consideration of the following actions:
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Electricity:

Natural Gas:

Liquid Fuels

Monitor the implementation of increasingly large electrical energy demand from electric
transportation. Promote the demonstration and development of technologies that minimize the
emission impacts of adding electric transportation while reducing infrastructure needs.

Support the development of a battery price index and/or energy storage index to provide clarity
on recent storage prices.

Support development and demonstrate energy storage applications and the benefits they can
have on reducing the need for additional fossil generation units and/or increased start up/
shutdown/ramping of existing peaking units.

Review and develop programs for increased demand side management implementation and for
technology development with an additional focus on emission benefits.

Further study the potential supply of renewable natural gas from applicable waste streams,
such as waste water treatment plants, in the Basin.

Implement new technologies such as fuel cells that use reformation and can provide high
efficiencies through combined heat and power applications. Use these technologies to help
integrate the transportation sector, to provide grid services, and as a potential replacement for
backup generation units.

Work with utilities and other energy developers to review the integration of the natural gas
system with power generation and the further implementation of renewables.

Assess the development of oxy combustion power generation systems.

Consider criteria pollutants in the well to wheels lifecycle analysis of fuels. This analysis would
include criteria and toxic emissions associated with flaring at well sites, processing, and
delivery.

Promote the development of renewable fuels that provide criteria pollutant emission
reductions as well as GHG benefits.
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Other Fuels
= Support the development of an index that monitors of the amounts of hydrogen used in
transportation along with a price tracking monitor for costs associated with different hydrogen
producing technologies.
= Continue to demonstrate and promote renewable energy sources that provide criteria
pollutant reductions as well as GHG reductions.
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Introduction

The South Coast Air Quality Management District (SCAQMD) is preparing the 2016 Air Quality Management
Plan (AQMP) to demonstrate how the region will reduce air pollution emissions to meet federal health-based
standards for ground-level ozone and fine particulates (PM s). The 2016 AQMP will require challenging policy
decisions regarding the control strategies that will bring our Basin into attainment of federal air quality
standards. NOx emissions are a precursor to both ozone and PMj 5 formation, and modeling analysis
demonstrates that significant NOx reductions are necessary for ozone attainment, while providing substantial
benefits towards achieving the PMy 5 standards. Reductions in directly emitted PM; s will also be important to
ensure PM, 5 attainment.

The Basin's air is much cleaner today than it was 20 years ago. Air pollution has improved despite significant
long-term growth of the population, the regional economy, and vehicle miles traveled. While mobile sources
are responsible for the majority of emissions in the Basin, these sources do not represent all of the emission
reductions needed to demonstrate attainment of federal air quality standards. Comprehensive attainment
strategies containing both mobile and stationary source measures will be needed in order to meet the
standards. While stationary source emissions have been significantly controlled over the years, there are still
opportunities to produce additional emission reductions. One such opportunity is through the replacement of
older higher emitting combustion sources used at stationary sources with zero or near-zero emitting sources, or
by encouraging the siting of new businesses in the Basin that utilize or produce these technologies. The
Industrial Facility Modernization White Paper identifies and discusses efforts to incentivize existing stationary
sources to replace higher-emitting, older equipment to cleaner, zero or near-zero emission equipment, as well
as efforts to encourage new, cleaner facilities manufacturing and using zero or near-zero emission technologies.

Scope of this White Paper

This White Paper focuses on NOx and concurrent PM emission reductions, consistent with the needs of the 2016
AQMP. Concepts to incentivize facility modernization apply to all stationary sources including new and existing
stationary sources ranging from an individual piece or pieces of equipment at a facility or the entire facility. In
addition, the scope of this White Paper includes mobile sources as they relate to a facility. For example, this
paper considers mobile sources that are used at a stationary facility such as forklifts, and the potential use of
mobile source offsets for permitting new stationary sources can contribute to emission reductions.

There are a variety of approaches to directing businesses towards the goals of facility modernization. The
primary approach that this paper considers is incentives. Using an incentives-based approach will encourage
businesses to make choices that will reduce emissions while minimizing impacts. An incentives-based
approach is also consistent with comments that the SCAQMD staff received regarding business retention,
particularly in regards to replacing older higher-emitting equipment with new lower-emitting equipment.
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Objectives of Industrial Facility Modernization

The overall objective of this White Paper is to identify mechanisms to incentivize businesses to choose the
cleanest technologies as they replace equipment and to provide incentives to encourage businesses to move
into these technologies sooner. Although replacement of older, higher emitting sources is expected to have the
greatest potential for emission reductions, providing incentives and eliminating barriers for new sources to
manufacture and use ultra clean technologies is also an important aspect of this white paper.

Industrial Facility Modernization can result in substantial emission reductions, especially if the cleaner
equipment is at zero or near-zero emission levels. Efforts to encourage clean manufacturing facilities to site and
operate in the Basin can result in emission reduction benefits as well as other co-benefits to the local economy,
particularly to the surrounding community. Consistent with the scope of this White Paper, there are three
objectives to Industrial Facility Modemization:

1. Provide incentives to replace older higher-emitting equipment with newer lower emitting equipment,
which can apply to a single source or an entire facility.

2. Provide incentives for existing businesses to implement zero and near-zero emission technologies
throughout their operations.

3. Encourage new businesses that use and/or manufacture near-zero and zero emission technologies to
site in the Basin.

The following provides a more detailed description of each of these three objectives and some background
information.

Objective 1: Provide incentives to replace older higher-emitting equipment with newer
lower emitting equipment, which can apply to a single source or an entire facility

The basis of this objective is to encourage businesses to replace older higher-emitting equipment with lower
emitting equipment earlier then would occur due to natural turnover by providing incentives. Under the
SCAQMD's Regulation XIIl - New Source Review, new equipment must be permitted with Best Available Control
Technology, which is the cleanest demonstrated level for a specific equipment category, for a specific fuel or
energy type. In general, SCAQMD's regulatory program allows equipment to reach its useful life and it is the
decision of the business owner when the equipment will be replaced. The purpose of this objective is to realize
emission reductions sooner, than would otherwise occur without incentives. Encouraging zero and near-zero
emission technologies is always a goal, however, it is not the purpose of this objective and is the primary
purpose of Objective 2. In addressing this objective, this White Paper will identify potential hurdles that may be
preventing an owner from replacing older, higher emitting equipment and incentives that can better encourage
a business owner to replace an older piece of equipment sooner. Replacing equipment sooner would provide
NOx and PM emission reductions at a faster pace, and in some cases can provide reductions beyond those
required under New Source Review.
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Objective 2: Providing incentives for existing businesses to implement zero and near-zero
emission technologies throughout their operations

The concept of this objective is to promote the use of zero- and near-zero emission stationary and mobile source
technologies at stationary source facilities. For stationary sources, there may be opportunities for using zero or
near-zero technologies. For mobile sources, there are a variety of zero and near-zero mobile source
technologies, such as electric forklifts and yard hostlers that can be used instead of traditional diesel equipment.
In addressing this objective, this White Paper will identify potential applications of zero and near-zero
technologies and mechanisms to incentivize the use of these technologies at stationary source facilities.
Replacing equipment with zero or near-zero emission stationary and mobile source equipment can reduce NOx
and PM emissions. In addition, an advantage to implementing zero emission technologies is the higher degree
of certainty that no further reductions or equipment replacement would be required by future regulations. Over
the years, the SCAQMD staff has received comments from regulated businesses regarding the lack of certainty
regarding future regulatory efforts, which is inherently difficult to predict given changes in air pollution
standards and advancement in pollution control technologies. Businesses thatimplement zero-emission
technologies will have a high level of certainty that no additional emission reductions would be required. In
most cases, these emission reductions will occur earlier than might otherwise be required and will go beyond
emission reductions required under New Source Review for stationary sources and existing regulatory programs
for mobile sources.

Objective 3: Encourage new businesses that use and/or manufacture zero and near-zero
emission technologies to site in the Basin

The purpose of this objective is to identify mechanisms to encourage new businesses that are using or
producing zero and near-zero emission technologies to site in the Basin. In addressing this objective, this White
Paper identifies incentives to attract new businesses that are employing the cleanest operations and/or
producing those ultra clean technologies that will be needed to meet attainment goals. Although this objective
focuses on new businesses that are using or manufacturing zero and near-zero emission technologies, it is
possible that incentives can be provided to other existing businesses that are expanding in these areas.
Incentives can include assistance during California Environmental Quality Act (CEQA) review, or lower
permitting, permit renewal and emission fees, etc. This objective has the potential for long-term benefits to
encourage ultra clean facilities to site in the Basin and incentivizing technologies that are needed to meet
attainment goals.
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Hurdles and Past Efforts

Implementing ultra clean technologies at stationary sources has its hurdles, some more challenging than others
to overcome. Itisimportant to understand these potential hurdles since some incentives to encourage
implementing clean technologies can be designed to minimize them. The following provides a summary of key
hurdles and barriers as they relate to meeting the objectives of this White Paper.

Cost

Cost s likely one of the key considerations when replacing existing equipment and/or adding pollution controls.
The decision of when to replace existing equipment can vary; some operators may replace equipment when it is
no longer operable, while other operators may replace equipment well before it reaches that point to avoid
breakdowns or to lower operating or maintenance expense. Regardless, equipment replacement and/or
pollution controls represent a financial decision where the operator must account for the capital cost to purchase
new equipment, installation, operating and maintenance costs.

The SCAQMD has implemented several funding programs to help facilitate specific technologies and
compliance with SCAQMD rules. One such effort involved the establishment of the Rule 1470 Risk Reduction
Fund in May 2012. This fund was adopted by the AQMD Governing Board to set aside $2.5 million to offset the
cost of purchasing diesel particulate filters for new diesel emergency standby engines as required under Rule
1470 - Requirements for Stationary Diesel-Fueled Internal Combustion and Other Compression Ignition
Engines. Another grant program, the Dry Cleaner Financial Incentive Grant Program, was designed to assist
local dry cleaners in switching to non-perchloroethylene dry cleaning systems to comply with Rule 1421 -
Control of Perchloroethylene Emissions from Dry Cleaning Systems. Up to $20,000 was available for C02
machines and $10,000 for water-based systems. For a limited time, $5,000 was available for hydrocarbon
machines. Since 2008, the program has provided approximately $265,000 to local dry cleaners to upgrade
their systems. In addition, there are several existing incentive programs which help promote higher efficiency
and lower emitting technologies such as: the Lawn Mower and Leaf Blower Exchange; the SOON Program; the
Carl Moyer Memorial Air Quality Standards Attainment Program; MSERC Credit Programs; and the Voucher
Incentive Program.

New Source Review

New equipment requiring an SCAQMD permit to operate must meet the requirements of Regulation XIII - New
Source Review (NSR) and Regulation XX - RECLAIM (if at a RECLAIM facility). The SCAQMD's Regulation XIIl and
Regulation XX, require applicants to use Best Available Control Technology (BACT) and provide emission offsets
for new sources, relocated sources, and for modifications to existing sources that may result in an emission
increase of any nonattainment air contaminant. SCAQMD's NSR program also implements the federal and state
statutory requirements for NSR and ensures that construction and operation of new, relocated, and modified
stationary sources does not interfere with progress towards attainment of the National and State Ambient Air
Quality Standards.
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Offset Issues

For smaller emitting sources, their offset requirements are covered programmatically by the SCAQMD. NOx and
SOx for RECLAIM sources are offset through RECLAIM Trading Credits, or RTCs. One of the main issues that has
been raised in regards to Industrial Facility Modernization involves NSR and the discounting of ERCs when they
are created, the current availability and price of ERCs, and the concern that there will be a lack of ERCs generated
in the future. The shortage and cost of ERCs continues to be an issue raised by stakeholders as an obstacle to
siting new facilities in the district. For an extreme ozone non-attainment region such as the South Coast Air
Basin, the stationary source reduction opportunities to generate ERCs is diminishing due to continued SIP
reduction commitments. Currently available ERCs in the open market derive primarily from banked facility
shutdown credits. Furthermore, costs for ERCs from privately held firms have increased.

In 2009, the SCAQMD staff hosted a series of New Source Review (NSR) Working Group Meetings to discuss the
availability and price of offsets needed for permitting new and modified stationary sources under the SCAQMD's
NSR program. The purpose of the NSR Working Group Meetings was for the SCAQMD staff to work with
businesses, environmental groups, community representatives, and other government agencies to develop
near- and long-term solutions to address the availability of NSR offsets, as well as other NSR implementation
issues. Permitting and NSR in particular were recognized as a potential barrier to equipment modernization
and encouraging new cleaner facilities to locate in the Basin. The SCAQMD staff formed a Working Group of
interested partners to work with SCAQMD staff and other stakeholders to develop solutions to these problems
and other NSR issues.

The guiding principles behind the NSR Working Group efforts were to:

* Maintain BACT requirement for all new and modified sources;

* Produce real, quantifiable, enforceable, surplus, and permanent offsets;
*  Promote facility modernization;

* Encourage innovative clean technologies; and

* Administrative efficiency

Permitting

There are currently over 68,000 permitted pieces of equipment or processes in the Basin. On average, the
SCAQMD receives 6,000 permit applications annually. Applications include those for new equipment, existing
equipment operating without a permit, modifications, relocations, change of conditions and change of
operator. Some permit applicants have expressed concern regarding the length of time it takes to process
permits. As a result, the SCAQMD established a Permit Streamlining Task Force to streamline permit processing
inthe 1990's. In 2012/2013 the SCAQMD staff further investigated concepts for permit system modernizing.
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SCAQMD Permit Streamlining Task Force

A new Permit Streamlining Initiative to further improve permitting efficiency was developed. In April 1998, the
Permit Streamlining Task Force (PSTF) subcommittee, including Governing Board members, industry
representatives, local government representatives, environmental groups, and SCAQMD staff, was launched to
brainstorm new ways to expedite permitting and improve customer service. Thirty-seven recommendations
were made which incorporated various mechanisms to improve the permitting process. These
recommendations were grouped into the following 4 Categories:

* Reduce steps required to issue permits;

* Improve communications internally and externally;

*  Optimize permit structure and systems; and

* Enhance managementand organizational effectiveness

These recommendations were or are continuing to be implemented. However, additional mechanisms are

being developed that introduce new streamlining approaches to the permitting process. These include:

*  Establish standardized permits for specific equipment types (e.g., lithographic printing, Rule 1166 soil
remediation equipment);

* Expand registration and certification programs;

*  Onlinefiling of applications;

*  Online payment of fees; and

* Reduction of permit processing bottlenecks through the incorporation of a de-centralized process

In addition to the primary work of the Permit Streamlining Taskforce, the SCAQMD evaluated the development
of a modified or new permitting program in 2012/2013 to meet the region’s evolving air quality and economic
needs, including incentivizing the use of new, lower emitting technologies, manufacturing of such clean
technologies within the region, addressing availability issues associated with emission offsets for new or
modified sources, and reducing administrative burdens while providing equivalent or better protection of
public health.

Three concepts were proposed which included:
* Incentivize the permitting of advance clean equipment by reducing recordkeeping, monitoring, and
permit fees and requiring registration in lieu of permits;
*  Establish an advance technology offset reserve that would be funded by a limited pool of emission
offset credits from AQMD internal bank; and
* Include an emission reduction credit calculation method which incentivizes process changes that
reduce emissions
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Regulatory Certainty

The issue of regulatory certainty has also been raised as a potential impediment to installing state-of-the-art
pollution controls. Operators have commented that they want some assurance that if they are investing in
pollution controls, that they can define, plan for, and amortize their costs without future regulatory
requirements leading to additional costs. In addition, other business representatives have expressed concern
regarding additional regulations that can result in stranded assets, meaning that a future regulatory
requirement could result in removal and/or replacement of existing pollution controls that have not met their
useful life.

The SCAQMD staff is sensitive to the cost of pollution controls and amendments to rules that may require new or
different pollution control strategies. The SCAQMD staff fully considers previous requirements and the useful
life and cost of previously required equipment when amending rules, and strives to develop rules that avoid
stranded assets. One example is Rule 1421 for dry cleaning, which allowed operators to phase out old
equipment based on the expected useful life of the equipment.

At the October 2, 2015 Governing Board meeting, several Board Members emphasized the importance of
business certainty, particularly for those businesses that make early investments in state-of-the-art pollution
controls. The SCAQMD will be developing policies to address this issue to provide better certainty to businesses
as they make investments in zero or near-zero emission technologies or pollution controls. This will assist with
Facility Modernization.

California Environmental Quality Act

Some business representatives have commented that the California Environmental Quality Act (CEQA) is a
hurdle to implementing new projects because of the length of time to prepare and approve a CEQA document,
and other issues that can slow the approval process that are not related to an environmental issue. Under the
California Environmental Quality Act (CEQA), discretionary projects with potentially significant adverse
environmental impacts are required to prepare an environmental document. This applies to all permitting
projects where the Executive Officer has discretionary approval of the permits. For other discretionary projects,
such as land use projects, the SCAQMD can be a commenting agency and/or a responsible agency in situations
where there are permitted sources involved. Environmental documents include those where there are either no
significant environmental impacts or potentially significant environmental impacts are mitigated such as a
Negative Declaration or Mitigated Negative Declaration. Environmental documents for projects where impacts
are potentially significant can require an Environmental Impact Report or Environmental Assessment. Although
most permitting projects do not require preparation of a CEQA document by the SCAQMD, there are some
projects where a CEQA environmental document is needed and the SCAQMD is the lead agency responsible for
approval. Forland use projects, a CEQA document is almost always required and depending on the complexity
of the land use project and the degree of controversy, the CEQA process can be lengthy.
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Mechanisms to Incentivize Industrial Facility Modernization

Through the years, a variety of incentives to encourage Industrial Facility Modernization have been
implemented, such as exempting electric equipment from permitting, implementing measures to streamline
permit processing for cleaner equipment, use of short-term mobile source credits, mitigation fee programs, the
Air Quality Investment Program (AQIP), and emissions averaging provisions in rules. The incentive programs,
which include incremental funding or subsidies, are designed to promote voluntary introduction of new
technologies on an accelerated schedule. These programs may also provide manufacturers with incentives to
accelerate the development and deployment of cleaner technologies.

Based on input from some Working Group members, the SCAQMD staff has compiled a list of potential
incentives to encourage businesses to use zero- or near zero technologies or enhancements to the SCAQMD's
existing programs to reduce or eliminate hurdles to implement state of the art technologies. The list below
represents an “initial list" of potential concepts to encourage Industrial Facility Modernization. The purpose of
this list is to initiate the discussion regarding the types of programs and incentives that can be further explored
as part of the 2016 AQMP. It is expected that as the SCAQMD staff and stakeholders further explore incentives
for Industrial Facility Modernization, additional concepts may be identified while others may be removed. By
providing this initial list of incentives, the SCAQMD staff is not endorsing any specific incentive. However, the
SCAQMD staff is committed to further investigating the concepts. This White Paper will discuss the following
categories of incentive mechanisms:

* Incentive Funding: The concept of incentive funding involves the creation of economic incentives to
reduce the cost and encourage businesses to replace their existing high emitting equipment with
equipment that is zero- or near-zero emissions. Itincludes mechanisms such as rebates, grants, and loans

* Permitting and Fee Incentives and Enhancements: Permitting and fee incentives and
enhancements would include the expansion of the existing equipment certification program and pre-
approved permit program to include additional equipment categories. Incentives involving reduced
permitting fees for advanced technologies which significantly reduce emissions as well as other permitting
enhancements identified as part of the 2012/2013 priority projects are also discussed in this incentive
approach.

* NSR Incentives and Enhancements: The mechanism of credit offsets and NSR incentives includes
expanding the number of exemptions under Rule 1304 - Exemptions and expanding the use of the priority
reserve under Rule 1309.1 - Priority Reserve. In addition, this mechanism includes the adoption of a Clean
Air Investment Fund and the concept of short-term leasing of offset credits.

* CEQA Incentives: CEQA incentives will focus on mechanisms the SCAQMD staff can affect in the CEQA
process, such as expedited review. There are other incentives that are possible, however, they may require
legislative changes.
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* Branding Incentives: The concept of branding incentives is to publicly recognize businesses that are

going beyond regulatory requirements and/or are implementing/producing zero or near-zero emission
technologies. Branding incentives can range from recognition awards to specific labeling or certification.

* Recordkeeping and Reporting Incentives: The concept of incentives for recordkeeping and reporting

is to reduce certain recordkeeping and reporting requirements, where applicable, for specific zero and near-
zero emission technologies.

Incentive Funding

Mechanisms that provide funding or loans to stationary sources can incentivize Industrial Facility
Modemization. Incentives may include grants for new purchases of equipment as well as loan programs in
areas where capital costs are high but long-term cost savings from increased efficiency are achieved. The
SCAQMD staff recognizes that while the private sector plays the central role in funding mechanisms to
modermnize facilities, supportive policy and good governance are essential for such programs to succeed. The
following are initial concepts for funding and grant programs:

Develop a stationary source grant program, similar to the Carl Moyer program for mobile sources, that
would provide financial incentives through an application process to cost-effectively reduce stationary
source NOx emissions with additional considerations for producing co-benefits for air toxic and GHG
reductions.

Utilize public funding or public-private partnerships to “tip the balance” towards a business case for
investments when equipment upgrades do not offer sufficient returns for private investment.

Seek additional grants and cost-sharing opportunities from various government agencies, such as the
California Air Resources Board (CARB), the California Energy Commission (CEC), the National
Renewable Energy Laboratory, the U.S. EPA, the U.S. Departments of Energy (DOE) and the Department
of Transportation (DOT) to support technology advancement efforts as well as infrastructure needed for
facility modernization. Historically, such cooperative project funding revenues have been received
from CARB, CEC, DOE and DOT. In 2014, state and federal revenue totaling nearly $20 million was
awarded to the SCAQMD." While most of these monies were used to fund mobile source-related
projects, these funding sources will be investigated as a mechanism to incentivize the replacement of
older higher emitting stationary source equipment with newer cleaner equipment, or the siting of new,
cleaner facilities in the Basin.

While the Clean Fuels Program which, under H&SC §§40448.5 and 40512 and Vehicle Code Section
9250.11, establishing mechanisms to collect revenues from mobile and stationary sources to support
the program'’s objectives, these authorities have not traditionally been used to significantly fund the
deployment of stationary source low-emitting technologies” Thus, there may be potential

' SCAQMD, Technology Advancement Office Clean Fuels Program 2014 Annual Report and 2015 Plan Update, March, 2015

2 Ibid
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opportunities for this type of funding source to be used for “Industrial Facility Modernization." While
this would be consistent with H&SC §40448.5 to the extent the funds are used to develop and
implement advanced clean fuels (including electrification), this incentive approach may have other
legal or legislative issues that need to be further analyzed.

While monies collected from penalties have been historically used to help fund the District's operating
costs, provide community benefits, and support health effects research, it may be possible that a
portion of these funds could be specifically earmarked to assist facilities who opt to replace older higher
emitting equipment with newer cleaner equipment, such as is already done for the District's
Supplemental Environmental Projects (SEPs).

Permitting Incentives and Enhancements

The following identifies enhancements to the existing permitting program and permitting incentives that can
be used to incentivize Industrial Facility Modernization. Enhancements to the existing permitting program are
based on past efforts or recommendations from the Permit Streamlining Task Force and the 2012/2013 permit
modermization effort. Incentives for reducing permitting costs can be direct such as reduced fees for use or
manufacture of zero and near-zero technologies, or indirect such as streamlining the permit process, where
applicable, for operators by reducing the time to prepare permits for zero and near-zero technologies.

Expand standardized permits for specific equipment or processes. As part of the permit streamlining
effort, standardized permits were developed for lithographic printing and non-halogenated soil
remediation equipment and emergency generators. This incentive would seek to expand standardized
permits to additional source categories.

Expand registration and certification permit programs to near-zero technologies. Zero emission
technologies are exempt from permit under Rule 219. SCAQMD staff can look at expanding the
registration and certification programs for near-zero emission technologies to reduce the administrative
burden of implementing these technologies.

Expedited permit processing time and/or reduced annual renewal fees for:
o Older, high emitting sources that are replaced with zero or near-zero technologies;
o New zero or near-zero emission operations or manufacturing; and
o New facilities that implement zero or near-zero emission fleets within their business.

Develop a presumptive BACT list of pre-approved equipment or controls for specific source categories,
where applicable, which could provide sources prior certainty that they could expeditiously receive a
permit for most equipment types faster than the traditional review period. This list would need to be
updated on a regular basis to accommodate technological advancements which become designated as
BACT.

Develop a tiered or sliding scale system of fees such that the lower emission sources could have
correspondingly lower permit processing fees, on the premise that inherently cleaner sources require

10
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less effort to issue permits. This mechanism could also be applied to sources replacing older high-
polluting equipment/processes with near-zero-emitting equipment, or installing new equipment using
advanced technologies at near-zero emission levels.

New Source Review Incentives and Enhancements

There are areas within NSR where enhancements or incentives can be provided to encourage new and modified
sources to implement zero and near-zero emission technologies as well as encourage zero and near-zero
emission credit generation projects. The following provides an initial list of incentives and possible New Source
Review program enhancements to address credit generation and use for new and modified sources. This list
represents initial concepts for the SCAQMD staff to further investigate.

*  Promote sustainable growth in the Basin by incentivizing the introduction of new manufacturing facilities
that emit within a specified annual emission range (e.g., 4 to 10 tpd), or reduce reliance on imported fuels
via local renewable fuel production facilities through the use of annual discounted emission offset leasing
fees. The annual discounted leasing fees scenario is an approach that would provide opportunities for
facilities to lease non-tradable credit offsets on a temporary basis (e.g., for the first 5 years). If unused,
credit offsets could then be returned to the SCAQMD with any applicable emission offset discounts, if
needed.

* Use asimilar approach for new manufacturing facilities that produce zero or near-zero emission
technologies by exempting them from offsets and offset fees as long as there is a net emission benefit due
to the application of such technologies.

* Evaluate additional strategies for increasing credit generation opportunities such as providing incentives to
generate mobile source credits through zero and near-zero mobile source projects.

* Establish a pre-funded clean air investment fund administered by the SCAQMD or by other appropriate
publicly-accountable entities where facilities would pay a benchmark fee to use the offset credits. Monies
from the clean air investment fund would be used to invest in emerging zero and near-zero emission
technologies.

* Initial concepts for possible enhancements to NSR regarding generation and use of ERCs under NSR that
can better incentivize Industrial Facility Modernization:

o Calculate future ERCs and convert existing ERCs to annual instead of daily credits (e.g., calculate
offsets for power generation peaker plants the same as base load power plants).

o Give facilities the opportunity to lease ERCs for short-term use.
o Expand Rule 1304 - Exemptions for near-zero emission technologies.

o Investigate modifications to the discounting of newly generated ERCs, to better incentivize
replacing older equipment with zero- or near-zero emission technologies by possibly reducing the
amount of discount.

1
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CEQA Incentives

A potential incentive to assist businesses that will use zero or near-zero emission technologies or equipment,
similar to the 2012 AQMP Control Measure INC-02 - Expedited Permitting and CEQA Preparation - Facilitating
the Manufacturing of Zero and Near-Zero Technologies, is to provide assistance to facilities requiring a CEQA
document where the SCAQMD is a lead agency. The SCAQMD may act as a lead agency for permit projects filed
with the SCAQMD that have not previously undergone a CEQA analysis. This does not include CEQA documents
for projects reviewed by the SCAQMD as a commenting or responsible agency. Such assistance could be
accomplished by prioritizing SCAQMD staff involvement and oversight on a fast-track schedule; thus reducing
the time for completion of the CEQA process.

Branding Incentives

The concept of a branding incentive is to recognize businesses that are going above and beyond regulatory
requirements and/or are implementing/providing zero- or near-zero emission technologies. Branding
incentives can be implemented in a variety of different forms and can be for an individual piece of equipment or
product line, an entire business, and for new projects. The mechanism to implement this type of program can
be through labeling, certification and awards that the facility can display in their lobby or their business
advertising and possibly recognition on the SCAQMD's website or at the SCAQMD Clean Air Awards, to name a
few.

Recordkeeping and Reporting Incentives

Some Working Group members suggested reduced recordkeeping and reporting requirements as an incentive
to encourage businesses to implement the cleanest technologies. This recommendation is also consistent with
one of the 2012/2013 permit modernization proposed concepts to incentivize the permitting of advanced clean
equipment via reduced recordkeeping and monitoring.

12
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Industrial Facility Modernization in the 2016 AQMP

In the 2012 AQMP, the SCAQMD staff proposed two measures that would seek to provide incentives for zero or
near-zero emission technologies. The first measure, INC-01 Economic Incentive Programs to Adopt Zero and
Near-Zero Technologies, sought to provide incentives for new and existing facilities to install and operate clean,
more-efficient combustion equipment beyond what is currently required, with a focus on zero and near-zero
emission options for boilers, water heaters, commercial space heating, and other source categories through
economic incentive programs, subject to the availability of public funding. The second measure INC-02 -
Expedited Permitting and CEQA Preparation - Facilitating the Manufacturing of Zero and Near-Zero
Technologies, included the concept of expedited permitting processing and assisting in the development of
applicable CEQA documentation if a company that manufactures zero or near-zero emission technology.

In developing the 2016 AQMP, the SCAQMD staff believes that INC-01 and INC-02 should be revisited to
incorporate additional concepts to incentivize Industrial Facility Modernization. In addition, a process to begin
developing these measures needs to be established where the SCAQMD staff initiates a series of task force
meetings to address the various policy issues in order to move forward with additional incentives for Industrial
Facility Modernization.
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