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AB 32 Requirements

1. AB 32 REQUIREMENTS

The Global Warming Solutions Act of 2006 (AB 32)u&es the California Air Resources
Board (ARB) to evaluate the economic, public healid environmental benefits of the Scoping
Plan. ARB must also evaluate the potential foalzed effects before implementing market-
based compliance programs. This document discypsd®E health and environmental impacts.
Economic impacts are discussed in a separate dodtume

Addressing climate change effects expands the veayie@w how our actions affect our
environment and our health. In California, there anumber of state agencies dedicated to
protecting and restoring the state’s environmedtiarproving public health. ARB, through the
implementation of the Scoping Plan, will meet Catifia’'s greenhouse gas reduction target in
ways that help the State meet other public healthemvironmental goals. Any adverse
environmental impacts will be assessed and mitibaserequired by the California
Environmental Quality Act (CEQA). The necessary@Edocuments for the Draft Scoping
Plan will be released concurrently with the Plan.

For the purposes of the Climate Change Draft Sgppian, June 2008 and Appendices,

July 2008 (collectively “Draft Scoping Plan”), ARBvestigated the recommended measures’
potential direct and indirect physical effects ba environment: air quality, water quality and
supply, land resources, and biological resour@d®B then used these evaluations to examine
the Draft Scoping Plan’s potential effects on publkalth, primarily through changes to air
quality, and the potential for localized effector the purposes of evaluating implementation of
the Draft Scoping Plan, we first established arah@red a “business as usual” scenario for
absent the Scoping Plan measures. The “businessial’ scenario includes implementation of
existing ARB policies and plans such as the Digssk Reduction Plan, the Goods Movement
Emission Reduction Plan and the State Implememtd&lan for criteria pollutants. ARB then
examined each measure to evaluate potential chaimg&raft Scoping Plan might cause.

The Draft Scoping Plan describes the frameworkefdroposed recommendation and

Appendix C describes each measure, by sector tanl.d&hese documents were relied upon and
are not necessarily repeated within this evaluatideasures are described as needed to discuss
the related environmental or public health effect.

This analysis of the Draft Scoping Plan focusesn@asures in the transportation, land use,
energy, and industrial sectors because they argeitters identified to have the greater potential
impact on public health. ARB is continuing to exate the environmental and public health
impacts of the forest, water-energy, agricultunggh global warming potential (High-GWP)
gases, and recycling/waste sectors. A completysisavill be included in the Proposed
Scoping Plan to be released in October 2008.
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2. 2020 CONDITIONS WITHOUT PROPOSED AB 32
SCOPING PLAN — BASELINE FOR EVALUATION

There are two main drivers of the 2020 BusinestJgsal (“BAU” or “No Project”) scenario:
population growth and current laws and regulatioRepulation growth in California will result

in 2020 conditions with more vehicle miles drivemgre fuel used, greater electricity
consumption, more consumer products, more goodement, and greater water demand. Laws
and regulations already in place or in processanifitinue to maintain and even improve our
environmental resources, even with population giowt

The following describes the BAU scenario, whiclused as a baseline for the evaluation of each
proposed or evaluated measure. Descriptions &2@R6 BAU forecasts for the major sectors of
the inventory are given below with key assumptistadf used to estimate these future emissions.

Transportation
GHG emissions in 2020 from the transportation semsca whole are expected to increase from

current levels to 225.4 million metric tons of camldioxide equivalents (MMTC£E). This
forecasted increase is dominated by increases iss@ms from on-road transportation, i.e.,
passenger cars and heavy-duty trucks. To forecastad transportation emissions, ARB staff
used 2007 fuel sales data obtained from the CalddBoard of Equalization and estimated

2020 emissions based on the growth in projectedhemiles traveled (VMT) derived from the
2007 Emissions Factor Model (EMFAC2007). This Bfddecast assumes no change in vehicle
fleet mix over time.

Goods movement activities in California are pragéldio increase up to 250 percent between
2006 and 2020, as the United States increasesptsts and imports in the globalized economy.
This increase translates to more ship and trupk tn and around ports, and more truck activity
between and at rail yards and distribution cent&ail trips will probably not increase, as
improvements in locomotive efficiencies accommodatger hauls. Some of this growth may
require new infrastructure to relieve traffic cosgen and improve efficiencies, such as port and
highway expansions. ARB adopted and is implemgrdicoods Movement Emission
Reduction Plan to reduce emissions from goods mewéactivities and address regional ozone
and particulate matter standards, as well as ilsgactalready adversely-impacted communities,
which can be located near ports, rail yards, asttidution centers.

The 2007 Integrated Energy Policy Report indic#ttes by 2020, at current trends, more than
44 million Californians will consume more than 2#libn gallons of gasoline and diesel fuel
each year. Such increased consumption would equéjor investments in petroleum refinery
and delivery infrastructure expansions. AssemblylB07 (Pavley, 2005) directed the
California Energy Resources and Conservation CosiangCEC) and ARB to develop a plan
to increase the use of alternative fuels in Catifmreffectively reducing California’s demand on
refineries. California’s refineries also supplyet western states, which are currently expected
to increase their demands for gasoline and dieselihe future due to population growth.
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Local Government Actions and Regional Targets

California’s population is continuing to grow aRJercent per year. If the measures in the
Scoping Plan are not implemented, land use patsrdsiecision making will likely continue to
foster leap frog development and urban sprawl, kvdicectly relates to a continued increase in
VMT, further degradation of air quality, and anrnease in detrimental health effects.

Continued urban development along the state’s loasin historical floodplains and along
riverine corridors will increase the risk of propedamage and potentially increase the loss of
life as a result of increased incidence of floodrds and rising sea levels.

Most of the gains made by introducing cleaner Mekiand fuels will be eroded unless more
efficient methods of urban and community planningnsit choices, and public safety measures
are implemented.

Electricity and Natural Gas

Under a business as usual scenario, populationtriovCalifornia will affect electricity

demand in two ways: the number of residents wdléase the overall demand for electricity

and natural gas, and the location of those ressgdenimarily in the state’s inland areas, will
change the pattern of energy use. Trends towagdi&omes and increases in electronic
equipment will also increase demand. Historicallglifornia’s appliance and building

efficiency standards were able to hold our perteagectricity and natural gas demands steady,
but under a business as usual scenario these pregval not be able to continue this trend
through 2020 and new capacity would be ne€déd. demands increase, older, less efficient and
dirtier power plants would be expected to operabeenfrequently.

The pattern of energy use is important, becauseldutrical system is sized to accommodate
peak demands. The base of the state’s electeraadd is a minimum amount of energy
demanded by the state all the time. The peak dénsahe difference between this base and the
maximum amount of energy needed, usually duringpgsrof extreme weather on weekends.
Power plants that provide base energy are the ocossteffective, because they are run fairly
constantly. “Peaker” power plants, on the otherdh&an be run as little as 4 hours a day on a
few very hot summer days, and the low durationpgsration tends to result in higher co-
pollutant emissions than their base counterpari per MW basis. The State uses a “loading
order” to determine the priority of use of each powlant, prioritizing the lowest emitting or
most efficient sources. But by 2020, many of tta¢ess power plants will be aging - their
efficiencies declining, resulting in increased fdemands and co-pollutant emissions. There are
also several coastal plants that could be closeesiponse to proposed environmental
requirements for their once-through cooling systéms

Power plants are typically located close to poweeipients, suggesting that new power plants
would most likely follow population growth in théase. Repowering old plants or constructing
new plants in the South Coast, where the stateatgst demand is located, has been identified
as particularly problematic due to the region’scpiality constraints.

12007 Integrated Energy Policy Report.
2 State Water Resources Control Board, prop®ater Quality Control Policy on the Use of Coastatl Estuarine
Waters for Power Plant CoolingMarch 2008.
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Along with reliable power plants, important compotseof a reliable electricity system are
distribution, transmission, and availability of fiseipplies. Like power plants, distribution
systems are aging, and require substantial infretstre investments to ensure their continued
reliability. The construction of new transmissiores could be needed to increase the state’s
renewable electricity sources to meet the existgylatory goals of 20 percent. If these goals
are not met, the price of electricity will increasutilities incur financial penalties. These
issues have all been identified in the 2007 Integr&nergy Policy Report (2007 IEPR) as high
priorities for the state in the near term.

A third challenge is from the effects of climateaolye such as increasing frequency and
magnitude of extreme weather events. This cowddtarally affect the duration and magnitude
of peak demands, increasing reliance on aging pplaets. During the summer months,
California also imports energy generated by hydwgrdrom the Northwest to meet peak
demand. Decreasing snowpack within California #tmndughout the west is likely to reduce the
availability of this clean and relatively inexperesihydropower source, further exacerbating the
problem. In addition, a large number of power dan California are located along the coast.
The potential for sea level rise associated witinale change could impact the operation of
those plants.

The 2020 business-as-usual greenhouse gas emifsieaast for the electric power sector is
139.2 MMTCQE. These emissions are the result of in-state pgesmeration plus specified and
unspecified imported power. BAU forecasted emissiassume that all growth in electricity
demand by 2020 will be met by either unspecifiedants or in-state natural gas-fired power
plants. Expected growth in renewable power to rtteeturrent and proposed Renewables
Portfolio Standard (RPS) is not included in the BAThis allows the Draft Scoping Plan
reductions from increasing renewable power germrdt be additive with the BAU forecasted
2020 emissions without double-counting the redustio

The 2020 BAU forecast for emissions from specifiedrces of imported electricity (i.e., power
received from specific out-of-state power planssassumed to decrease resulting from the
closure of one coal-fired power plant (Mojave) poesly supplying imported electricity. The
demand previously served by the closed plant walaced by in-state natural-gas generation.
Based on outputs from the California Energy Comiorss (CEC) electricity demand models,
in-state electricity generation and specified inipovould not meet the State’s full electricity
demand in 2020. The remaining demand is assumieel teet by unspecified imported
electricity (i.e., power received from a mix of pemgenerating sources outside the State).

Commercial and Residential

The Commercial and Residential sector is expecewntribute 46.7 MMTCE&E or about eight
percent of the total statewide GHG emissions inD20Rorecasted BAU emissions from the
Commercial sector include combustion emissions fnatural gas and other fuels (e.g., diesel)
used by office buildings and small businesses.deesial emissions result primarily from

natural gas combustion used for space heatingartbf water heaters. Growth in emissions
from the Commercial and Residential sector is diraarily to the expected increase in
population and assumed increased use of naturalEasssions from the use of other fuels, such
as diesel fuel, are assumed to remain relativatgtamt over time.
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Water

California’s water system is stressed today, arblikely be more so in 2020. The California
Water Plan Update 2005 presents three potentiabsios for conditions in 2030. All three
scenarios indicate a growing demand for water anceasing stresses on a complicated system.
The Colorado, Delta, and Klamath water supply systare experiencing serious conflicts
between ecosystem, agricultural, and urban needsynany infrastructure solutions under
discussion today will likely not be in place by 202

All sectors will be affected by the changing dynamithe amounts of water stored in the state’s
snowpack. Balancing the water needs of the stdle-expected increase of demand for water
for energy and industrial uses, consumption bynareasing population, an increase in demand
to grow crops balanced with maintaining water gyalnd a sustainable ecosystem -- will
become more complex, challenging and expensive.

Water is intricately linked with energy. Twelverpent of the state’s electrical demand comes
from transporting water around the state, from seto user. Seven percent of the state’s
electrical supply comes from large hydropower faes. Electricity is used to transport water
and treat water, and natural gas is used to heatwd/ater is used to produce transportation
fuels, generate electricity, grow food, and createlucts.

The State is already experiencing the need to coaseater. The measures recommended by

the Draft Scoping Plan reflect the State’s curmahning to conserve additional water and to
optimize available water supplies, considering waeergy, and associated GHGs. Without
actions to improve water supplies, water shorta@gedd get worse at rate of approximately two

to three percent per year. This rate is likelipeéomuch higher, given the likely impacts that

global warming will have on the State's water syst€éhese measures are needed, at a minimum,
to meet increasing demand from a growing population

The water system is likely to be further stressgdlimate change, which can reduce the ability
to store vast amounts of water as snowpack (ratfaerin reservoirs), and increase the need for
water to maintain agriculture, landscaping, elettyj and industry, and to keep cool during
extreme heat waves.

Green Buildings
Population growth in California will continue todrease electricity demand. Green building
measures can help reduce the energy use assowiditdaliildings in California.

There are several policies, codes, and plans geftaincrease the environmental efficiency of
new and existing commercial, residential, and diatklings by 2020, including the new
California Green Building Standards Code adoptethbyBuilding Standards Commission in
July 2008. The California Public Utilities Comm@s (CPUC) also has established "zero net
energy" (ZNE) goals for new construction in Califar. By 2020, the goal is that all new homes
will be ZNE. For commercial buildings, the targetelis 2030. In the best case, if the state is
able to transform new housing and building sto¢k fmet zero energy” stock, and existing
buildings are retrofit for greater energy and wat#iciency, the demand for water and energy
from buildings will be similar to or lower than wihiais today. This will depend on both the



Baseline for Evaluation

degree to which new stock is built or existing kt@cconverted and the degree to which they
incorporate environmental efficiency over the newtlve years.

During 2007 and 2008, an unprecedented numberroframities across the state implemented
environmentally sensitive, or "green" building regments in order to increase energy
efficiency and decrease greenhouse gas emissidnstiaer environmental impacts within their
jurisdictions. In the first half of 2008 alone,anly a dozen mandatory green building ordinances
have taken effect, requiring private developenstiiize and document green building practices
used throughout the construction and life of thrggmt. Other California cities, like San
Francisco, San Leandro, Santa Rosa, Hayward andltas Hills are currently developing
ordinances for enactment in the near future. Hpeeence of these cities has shown that bold,
ambitious action to reduce carbon emissions isiplesand easier than ever before.

Industry
The Industry Sector as defined in the Draft Scofttan includes refineries, oil and gas facilities,

cement and glass manufacturing, and industrialiti@si that employ boilers or general
combustion engines. The business-as-usual assamagtr refineries are discussed in the
transportation section above. Activity in oil fislin southern California and gas fields in
northern California are driven by price and avaligh and could therefore expand in the future
if current price trends continue. Off-shore dndliwould most likely hold steady, due to the
limited yield and potential for sever environmentapacts. While the demand for cement will
grow with population growth, most of the demandtksly to be met through out of state
production while the current rate of in-state prctthn holds steady. Overall manufacturing is
expected to slightly decline, while the commersiattor increases. Manufacturing will likely
remain concentrated in the South Coast and Bay, Angla agricultural and food processing
concentrated in the San Joaquin Valley.

Emissions for this sector are forecasted to grodO@.5 MMTCQE by 2020, an increase of
approximately five percent from the average emissievel of 2002-2004. BAU-forecasted
emissions for this sector are variable, but ovenainot expected to grow substantially. Most of
the growth from this sector comes from the fuel aisé process emissions of three industries:
cement plants, oil and gas production, and refiniBghissions from the combustion of natural
gas are expected to grow for some industries (@gent plants) and decline for others (e.g.,
food processors). These assumptions of growthdanline in natural gas demand are based on
outputs from energy demand modeling conducted bg €faff for the 2007 IEPR.

Recycling and Waste Management

Currently, California disposes an estimated 42iamltons of waste in landfills each year, of
which 30 percent is compostable organic mater&lgercent is construction and demolition
debris, and 21 percent is papeFifty-four percent of California’s waste is dived from

landfills and recycled or repurposed. Most of tli@ainder of California’s waste is sent to
landfills in the state. In the future, the needrfew landfills will be determined by both
population growth and by how well the State implatsats waste management goals. The
California Integrated Waste Management Board hetsadegic goal of becoming a Zero Waste

®From the California Integrated Waste Management@woabsite: http://www.ciwmb.ca.gov/Climate/ Orgesii
default.htm.
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State. One supporting goal is to halve the volofm@ganics going to landfills by 2020. These
goals will require the development of new facibti® recycle and repurpose waste, but will also
reduce the need for new landfill capacity.

Forests

The forest sector is unique to California’s GHGeantory because it combines both positive and
negative emissions into a current sink of approxétya5 MMTCO,E (2002-2004 average).

This net number is negative because the gross iemisge from fires, decomposition,
harvesting, land conversion, and waste is lesstti@atmospheric uptake of carbon from forest
growth. In addition to being a GHG sink, foredtsogprovide multiple ecological benefits like
habitat, structure, and nutrient cycling, as welhasuite of other human benefits or services such
as water storage, soil stability, air and wateriggavood products, and recreation. The BAU
inventory shows that forest sector emissions areeasing while forest growth is remaining the
same. If this trend continues, emissions will éguake by about 2020 meaning that the
inventory will increase to zero and this sink viadl lost.

The degree to which we can reduce this loss ofdtest sink will depend on the level of funding,
and on the incidence of wildfires. As seen in slanf008, wildfires can significantly impact air
quality and threaten public safety. Wildfires iater supply watersheds can also impact
drinking water quality for years after they occtopulation growth will increase pressure to
develop forest lands and development in close wycof forests can further increase risk.

Global warming is also likely to increase risksasated with the forest sector through changes
to weather patterns which can impact forests bo#ctly and indirectly, by creating hospitable
conditions for pests and catastrophic fires.

High Global Warming Potential Gases (High-GWP)

Consumer demand, vehicle use patterns, and incedsetrical demand due to population
growth will increase the amount of high-GWP gasdsased to the atmosphere. The rates of
increase vary by type of activity.

The forecasted 2020 BAU emissions of high-GWP gasegl6.9 MMTCQE. High-GWP gases,
including sulfur hexafluoride (SJfrom electric utility applications, substitutes fozone
depleting substances (ODS) (primarily hydrofluorboas (HFCs) and perfluorocarbons
(PFCs)), and other high-GWP gases used in semictordmanufacturing and other industrial
processes are combined under one sector for pugpbdsee Draft Scoping Plan. Assumptions
used to forecast business-as-usual emissions lofGWP gases vary by GHG. &Emissions
occur primarily from leaks in electrical transmasisystem equipment in which &B used as

an electrical insulator. $feaks are constant from a given piece of eledtegaipment and are
not related to the use of the equipment. The frebexpansion of the electrical transmission
system infrastructure is assumed to result in r&éi@ emissions from leaks. However, at the
same time, technical improvements to the transomnssystem equipment result in fewer leaks,
reducing SEemissions. ARB assumes that the effect of anresipa of the electrical
transmission system infrastructure, combined withtechnical improvements to the equipment
in the system, will result in no net change in eiaiss in 2020.
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Agriculture
The agriculture sector includes emissions fromsligek, i.e., digestive processes and manure

management; combustion of liquid and gaseous figsd for irrigation and crop production;
emissions from fertilizer use and application dfestsoil additives; and emissions from
agricultural residue burning. By 2020 there isifigant potential for continued conversion of
farmlands to urban, commercial or industrial depeient or other uses. The California
Department of Food and Agricultural is currentlyel@ping a strategic plan for the future of
agriculture in California.

Agricultural residue burning and livestock emissiovere forecast using ARB’s criteria

pollutant forecasting approach. Forecasted enmsdi@m the combustion of natural gas were
estimated using outputs from the 2007 IEPR develtqyyeCEC. Other agriculture-related
emissions were either held constant or extrapolasat historical trends to obtain a 2020 BAU
estimate. BAU emissions from the agriculture seate forecasted to increase about seven
percent from current levels to 29.8 MMT@&In 2020, due exclusively to the assumed increase
in livestock population.

In spite of current measures to preserve farmlandsopen space, through Williamson Act
contracts, state land purchase, and general ptahzianing, population increases will continue to
pressure the conversion of farmlands to urban, cercial and industrial development.
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3. POTENTIAL ENVIRONMENTAL IMPACT OF CLIMATE
CHANGE DRAFT SCOPING PLAN

A. AIR RESOURCES

ARB and local air quality management districts (AQMand air pollution control districts
(APCD) have a long tradition of successfully regulg stationary sources, vehicles, fuels, and
consumer products to improve California’s air gtyaliCalifornia’s weather and topography
combine to trap air pollutants that commonly regufboor air quality. Twenty counties in
California fail to meet the health-based state amibguality standard for ozone (smog) and
eleven counties fail to meet the health standayd8rfe particulate matter. In addition, some
California communities experience disproportionatpacts from poor air quality due to the
proximity to a concentration of pollution source3alifornia’s numerous air quality plans,
programs, and regulations collectively providetiechanisms to continually improve air quality.

Climate change can lead to changes in weatherrpattieat can influence the frequency of
meteorological conditions conducive to the develeptof high pollutant concentrations. High
temperatures, strong sunlight, and stable air nsassel to occur simultaneously and increase
the formation of ozone and secondary organic capaoticles. Weather conditions associated
with warmer temperatures increase smog. Thus @ii@ange effects are expected to
exacerbate air quality problems in the future. sTévaluation does not attempt to quantify the
effects of climate change in 2020 nor evaluate Bgpplan implementation in this context.

For the purposes of this section, criteria pollutamd toxic air contaminant emissions will often
be referred to as “co-pollutants” since the foctithe Draft Scoping Plan is greenhouse gas
emissions. This section focuses on the potemtiphcts on co-pollutant emissions since the
recommended measures are designed to reduce gusenjgses.

Criteria Pollutants

Both the California and federal governments havaptatl health-based standards for the criteria
pollutants, which include ozone, particulate matgv10, PM2.5), carbon monoxide (CO),
nitrogen dioxide (N@ and sulfur dioxide (S¢).

Ozone, a colorless gas that is odorless at amlaiesis, is the chief component of urban smog.
Ozone is not directly emitted as a pollutant, Isubrmed in the atmosphere when hydrocarbon
and NOXx precursor emissions react in the preseihsentight. Meteorology plays a major role
in ozone formation. Generally, low wind speedstagnant air, coupled with warm
temperatures and cloudless skies provide the opticanditions for ozone formation. As a
result, summer is generally the peak ozone seaBenause of the reaction time involved, peak
0zone concentrations often occur far downwind efgrecursor emissions. Therefore, ozone is
a regional pollutant that often impacts a largaarmhalation of ozone can lead to inflammation
and irritation of the tissues lining the body’sveays, which can cause spasm and contraction,
reducing the amount of air that can be inhaledor@an sufficient doses can also increase the
permeability of lung cells, making them more susibdpto damage from environmental toxins
and infection. Ozone exposure is associated witinerease in hospital admissions and
emergency room visits, particularly for lung prabkesuch as asthma and chronic obstructive

A-9
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pulmonary disease. The elderly, children, adolescend adults who exercise or work outdoors
are most susceptible to adverse impacts from oerpesure.

Particulate matter (PM) is a mixture of substarthasincludes elements such as carbon and
metals; compounds such as nitrates, sulfates, ahic compounds; and complex mixtures
such as diesel exhaust and soil. These substarmesccur as solid particles or liquid droplets.
Some particles are emitted directly into the atrhesp. Others, referred to as secondary
particles, result from gases that are transformamparticles through physical and chemical
processes in the atmosphere. Exposure to PM aagsas number of respiratory illnesses and
may even cause premature death in people withimgiseart and lung disease. Both long-term
and short-term exposure can have adverse healtdctsipParticulate matter less than

2.5 microns in diameter (PM2.5) poses an increaseatih risk because it can deposit deep in the
lung and contains substances that are particutarymful to human health.

ARB and local air districts have regulated the sesrof criteria pollutants — cars, trucks,
consumer products and industrial sources — forakezaThe State Implementation Plan (SIP)
describes California’s comprehensive plan for r@apemissions of ozone and fine particle
precursors to meet the federal standards for Habldh. Table 1 summarizes the Draft Scoping
Plan measures that are already being pursued tasfiphe 2007 SIP, or were already underway
before the enactment of AB 32.

The 2007 SIP calls for significant reductions ini€gions of nitrogen oxides (a precursor to both
ozone and fine particles) and direct emissionsnef particles. As seen in Table 2, the 2007 SIP
is expected to reduce emissions of NOx by aboyte26ent statewide in 2020, and direct
emissions of fine particles by almost 15 percent.

Toxic Air Pollutants

A toxic air contaminant (TAC) is defined as anotlutant which may cause or contribute to an
increase in mortality or serious illness, or whishy pose a hazard to human health. TACs are
usually present in minute quantities in the amb@nt However, their high toxicity or health

risk may pose a threat to public health even at \e@w concentrations. In general, for TACs,
there is no concentration that does not presenesak. In other words, there is no threshold
level below which adverse health impacts are npeeted to occur. This contrasts with the
criteria pollutants for which acceptable levelegposure can be determined and for which the
State and federal governments have set ambiequality standards.

The majority of the estimated health risk from TA&# be attributed to a relatively small
number of compounds, with the highest risk from fdin diesel-fueled engines (diesel PM, or
PM2.5 from diesel sources). In addition to did¢3l, benzene and 1,3-butadiene are also
significant contributors to overall ambient puldliealth risk in California. The other seven
TACs posing the greatest ambient risk are acetgttslcarbon tetrachloride, hexavalent
chromium,para-dichlorobenzene, formaldehyde, methylene chlorahe, perchloroethylene.
Over the past ten years, ARB programs have redli8é€iemissions in the State by 50 percént.

“ http://www.arb.ca.gov/toxics/brochure. pdf
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Table 1: Draft Scoping Plan Measures Included in @07 SIP

Measure

In 2007
SIP

Not in 2007 | EAM or

SIP but New in
underway DSP

before AB 32

Cap and Trade Program

Pavley | and Pavley II-Light-Duty Vehicle GHG

Standards

X

Vehicle Efficiency Measures

Low Carbon Fuel Standard

Ship Electrification at Ports

Goods Movement Efficiency Measures

Heavy Duty Vehicle GHG Emission Reduction —

Aerodynamic Efficiency

Medium and Heavy-Duty Vehicle Hybridization

Heavy-Duty Engine Efficiency

High Speed Rail

Local Government Actions and Regional Targets

Energy Efficiency and Conservation (Electricity)

Energy Efficiency and Conservation (Natural Gas)

Solar Water Heating

Million Solar Roofs

Increasing Combined Heat and Power

Renewables Portfolio Standard

Energy Efficiency and Co-Benefits Audits for Large

Industrial Sources

Table 2: Statewide Emission Reductions From
Proposed New 2007 SIP Measures in 2020

(TPD)
Baseline Emissions Reductions from| Emissions with 2007
2007 SIP Measures SIP
NOXx 2254 441 1813
PM2.5 247 34 213

Today, particulate matter from diesel representpet@ent of the known risk from air toxics in
California. The Diesel Risk Reduction Plan seg®al of reducing the risk from diesel
particulate matter 85 percent by 2020. ARB hagtatb24 airborne toxic control measures to
control TAC emissions from mobile and stationaryrses for both diesel and for the other

TACs.
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Evaluation Process

For measures that have already been adopted datregsi or have been analyzed in broader
plans, the pertinent environmental analysis is sanmed in this section. For other proposed
measures, existing evaluations of similar actigitiere identified and explored to identify the
types of potential impacts associated with the mm@asARB also developed statewide emission
factors to establish a correlation between avomedbustion of fuels or production of electricity
and emissions of NOx and PM2.5.

1. CALIFORNIA CAP-AND-TRADE PROGRAM LINKED TO WEST ERN CLIMATE
INITIATIVE

A cap-and-trade program establishes an enforcdiatitgor cap) on total emissions for sources
covered by the program. In the Draft Scoping PARB recommends a cap-and-trade program
under which emissions in 2020 from covered souircése cap and trade program, plus expected
emissions from uncapped (non-cap and trade) squsesd be no greater than what was
emitted in the aggregate in 1990. A key compownéatcap and trade program is an allowance,
which is a permit to emit greenhouse gases. Aeff@allowances are issued over time, the cap
declines. This proposed measure would cover a&mpercent of California’s greenhouse gas
emissions in 2020.

Under the preliminary recommendations, capped seetould include electricity, transportation
fuels, natural gas, and large industrial sourddgsee recommended measure calls for a cap and
trade program that would begin in 2012 with emissideclining through 2020. The total
amount of greenhouse gas emissions from induswiaices and electricity generation would be
capped beginning in 2012, and decline over timeutin 2020. Greenhouse gas emissions from
commercial and residential fuel use (e.g., natgaaland propane) and transportation fuels
would be capped after 2012, but no later than 2020.

The Draft Scoping Plan also discusses the potdotiastablishing longer term targets to further
reduce greenhouse gas emissions in the 2020-208@ame. The proposed measure would
allow the limited use of surplus reductions frommyuapped sources that are additional to
reductions required by AB 32. These surplus radaostare called offsets. If permitted, offsets
would be subject to stringent criteria and vertiiea procedures to ensure their enforceability
and consistency with AB 32 requirements.

Under the proposed measure, emissions and enegdgyoums most of the sectors covered by a
cap and trade program would also be governed lBr oflgulatory measures and enforceable
policies, including performance standards, efficikeprograms, and direct regulations. All
measures that otherwise apply to capped sectorklwountribute to achieving the cap by
reducing their need to obtain allowances.

In the proposed cap and trade program, allowanoegdvbe allocated in an amount equal to the
total emissions allowed in a compliance periodcHeeompliance period would run for a specific
time period, such as one or three years. At tldeoéeach such period, covered firms in the
program would be required to surrender allowangesleto their total emissions for the
compliance period. Allowances that are held bpweced source could be banked for future use
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if they are not needed to meet its compliance alibg. Alternatively, an unused allowance
could be re-sold (traded) if the firm emits lesarttthe number of allowances it holds.

This allowance value would reflect the average obséducing emissions; in other words, a firm
would only go into the market to buy an allowarfcéneé market value of the allowance is less
than reducing emissions on site; alternativelg, firm believes that selling its allowance in the
market is worth more than banking the permit faufe use, it would probably trade the
allowance to another source at the current mankes.p

Failure of a facility to surrender sufficient allamnces to cover its emissions would result in
significant penalties. To maintain the environnaémitegrity of the system, non-compliance
penalties would include purchasing and surrendailogvances at least equal to the facility’s
excess emissions.

ARB expects that the proposed cap and trade measure provide air quality benefits.
Because most greenhouse gas emission sourcesratsiteria and toxic air pollutants, the
proposed measure would generally result in ovaraljuality improvement. The recommended
cap and trade program as well as other relateduresaapplicable to capped sources would be
designed to ensure that program implementationnsistent with State air quality plans and
related statutory requirements.

There are concerns about the potential for locdlea®vironmental impacts as a result of the
trading component of the cap and trade programs ddncern arises from the possibility that
under a cap and trade program, a source of gresalgas emissions that impacts a community
adversely impacted by criteria pollutants or teairccontaminants could choose to obtain
allowances or offsets instead of reducing greenfigas emissions at their facility. While
greenhouse gas emissions have no direct publithhegbacts, the processes involved in
manufacturing and electricity generation from cappeurces also emit criteria pollutants and
toxic air contaminants. These pollutants can pirset and adverse health effects on exposed
populations. California air pollution regulatorgograms at the federal, state, and local level
address individual source emissions from a regiandllocalized perspective. ARB evaluated
the potential impacts of a cap-and-trade prograrmroexample community — Wilmington — and
found that the emission impacts were extremely knfdle assessment is described in
Attachment C. However, recognizing that this isyamme example, if the Board chooses to
pursue a cap-and-trade program, during the regyldtvelopment phase, staff will evaluate the
program design to ensure that the program meet382A2quirements related to protection of
public health as well as ARB's policies and actiforsenvironmental justice (December 2081).
Local agencies, such as air pollution districts plathning commissions, could also impose more
stringent requirements for sources of criteriaygalhts and air toxics to address potential
cumulative impacts.

® http://www.arb.ca.gov/ch/programs/ej/ejpolicies.pd
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2. TRANSPORTATION AND GOODS MOVEMENT

Regulatory Background

The transportation sector includes personal tramaipon vehicles (like cars and trucks) as well
as vehicles that transport goods (such as heagkgrships, planes and trains). The
transportation sector does not include off-roadsesilike bulldozers and forklifts, which are
included in the industrial sector. Farm equipmeke, tractors, is included in the agricultural
sector. Emissions from recreational off-road emept like all-terrain vehicles and recreational
boats are relatively small, and their emissionscatented in the industrial sector. In 2006, on-
road mobile sourcéemitted the most NOx and ROG (ozone precursoasdwtde. Exhaust
emissions from mobile sources contributed onlyrg genall portion of directly emitted PM2.5
emissions, but were a major source of the ROG abr that contribute to the secondary
formation of PM2.5. ARB'’s control programs will miinue to focus on meeting more stringent
ozone and PM standards as well as reducing thessticiated with diesel particulate.

ARB has a long history of regulating passengeraleliand other transportation sources to
reduce emissions of criteria and toxic air polltsarARB has many regulatory programs in

place to reduce criteria and toxic pollutant enoissi— and in some cases GHG emissions — from
transportation sources including:

TheLow-Emission Vehicle Program(LEV and LEV Il) has set standards to reduce
emissions of NOx, ROG, non-methane organic gaskEJ®) and PM from passenger
vehicles, light-duty trucks, and medium-duty vedsl Pavley regulations to control tailpipe
CO, and other associated GHG emissions are complemgdntthe LEV Il program and

both programs are implemented through the Low Bonsgehicle Regulations and Test
Procedures.

The State’Smog Check Programensures that passenger vehicle emission constéreg
are properly maintained throughout their usefd. lif

ARB'’s fuel programs require the use of gasoline diegel fuel that burn more cleanly,
reducing emissions of criteria and toxic air contaants from the transportation sector, as

well as off-road and stationary engines that uselgze and diesel fuel. As the next phase of
these fuel regulations, ARB is currently pursuirigua-carbon fuel standard that will reduce
the carbon intensity of transportation fuel byestdt 10 percent by 2020. The Board is
scheduled to consider this regulation in late 2608arly 2009. Health and Safety Code

8 43830.8 requires that any new fuel undergo amr@mwental assessment of the fuel’s
potential impact on air, water, soil, and as wagike assessment must be peer reviewed, and
any impacts minimized or mitigated.

TheZero-Emission Vehicle RegulationZEV), first adopted in 1990 and most recently
modified in 2008, requires manufacturers to ofterdale in California an increasing number
of hybrid, partial-zero, and zero emitting vehicledthough the regulation focuses most
directly on criteria pollutants, the emerging tealogies encouraged by the regulation, such
as battery electric, fuel cell and hybrid electrahicles, also offer significant GHG benefits.

62008 Emissions Almanac.
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Fuel cell, hydrogen, and electric vehicles are red “zero emission vehicles” because
they have either no exhaust or only water vapas.aAlirect result of the ZEV program, over
750,000 Californians are currently driving vehidkeat that receive partial-zero emission
credit, conventional vehicles that achieve the rst#tgent emission tailpipe standards, zero
evaporative emissions, and come with extended wiesa On March 27, 2008 the Air
Resources Board directed staff to look at incorfimgeclimate change considerations into
the program.

A complementary effort by the State is thalifornia Hydrogen Highway Network, which

is a public-private partnership to build the infrasture for hydrogen vehicles and to add
hydrogen vehicles into public transportation fleethie current goal of this program is to
have at least 50 hydrogen stations in the stat@ @t hydrogen-powered vehicles by 2010,
followed by a second and third phase of implem@matThe program examines the well-to-
wheel emissions of various hydrogen sources, andtiapted goals of a 30 percent
reduction in greenhouse gas emissions; the useledist 20 percent new renewable energy
resources to produce the hydrogen; and no inciedas&ic or smog-forming emissions
relative to comparable gasoline vehicles.

TheRisk Reduction Plan to Reduce Particulate Matter Enssions from Diesel-Fueled
Engines and VehiclegOctober 2000) calls for all new diesel-fueledictds and engines to
use state-of-the-art catalyzed diesel particuldtrs and very low-sulfur diesel fuel, and
proposes retrofitting existing vehicles and engiwasre feasible. The plan sets a goal of
reducing the 2000 risk from diesel PM from diesedtéd engines and vehicles by 85 percent
in 2020. To implement this Plan, ARB has adoptgikations to reduce toxic diesel risk
from a wide range of in-use engines including thesed in trash trucks, buses, public fleet
vehicles, stationary engines, cargo handling egaimiptransportation refrigeration units, and
off-road equipment. ARB is scheduled to consiégurtations to reduce diesel particulate
emissions from in-use on-road trucks later in 2008.

TheEmissions Reduction Plan for Goods Movement and P& (GMERP 2006) sets a

goal of reducing the 2000 risk from diesel PM frgoods movement and ports 85 percent by
2020. In order to accomplish this goal, the Ptimntifies a number of measures to reduce
diesel PM emissions from ships, harbor craft, oHier construction equipment, trucks, and
rail. This Plan includes Ship Electrification airi3, Ocean-Going Vessel Speed Reduction,
and Port Drayage Truck regulations. ARB has alyeatbpted a number of regulations to
implement the GMERP including regulations on cargadling equipment, drayage trucks,
commercial harbor craft, and ocean-going ships.

(T-1) Pavley | and Pavley ll-Light-Duty Vehicle GHG Standards 31.7 MMT COE

The Pavley | and Il regulations require reductiom&ilpipe GHG emissions from passenger
vehicles. The Pavley | regulations could affeet dlwerall mix of fuels used by vehicles in 2020,
by increasing the number of alternative fuel vedgabr low-emission vehicles. In the Initial
Statement of Reasons for the regulation, the ARiBnased criteria pollutant emission
reductions of approximately 1.4 tons per day (TRDX and 4.6 TPD ROG in 2020 due to
reduced petroleum shipping, storage and distribtftio

’ Final Statement of Reasons, Pavley | Regulations.
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The Pavley Il measure is not yet defined well etotogquantify the potential to reduce air
emissions; however it is also expected to reducg,NRDG, and PM2.5 emissions. Assuming
Pavley Il reductions are similar to Pavley | (regdicipstream emissions) they would reduce
0.2 TPD NOx, 0.7 TPD PM2.5, and 0.7 TPD ROG.

(T-3) Vehicle Efficiency Measures 4.8 MMT CO,E
Under this measure, tire inflation, tire tread peogs and solar-reflective paints on vehicles are
proposed to increase vehicle engine efficiencyeduce air conditioning use. This measure is
estimated to reduce gasoline use by 538 milliotogalin 2020, which could potentially result in
the reduction of 0.8 TPD PM2.5 through avoided costibn. Since future engines will have to
meet NOx standards, this measure is not expectextdt in new NOx emission reductions from
the tailpipe. Similar to measure T-1, reductioh8.8 TPD NOx and 0.8 TPD ROG could be
achieved through upstream reductions in the trameoan and refining of fuels.

Co-pollutant emissions from solar-reflective autdin®paint and window glazing
manufacturing and application are anticipated tsib@lar to existing paints and glazes, so there
would be no change in associated emissions.

(T-2) Low Carbon Fuel Standard 16.5 MMT CO.E
The Low Carbon Fuel Standard (LCFS) is currentlgiargoing regulatory development in
parallel with the AB 32 Scoping Plan. The goal @S is to reduce the carbon intensity — the
amount of greenhouse gas emissions associatedheitlie cycle of the fuel — by 10 percent by
2020. It is anticipated that there will be a varief options fuel producers can pursue to meet
this standard, which makes the environmental impatite LCFS a difficult measure to examine
in the context of the Draft Scoping Plan. A redurctn carbon intensity does not directly relate
to a specific change in criteria pollutants oruelfcombustion. The LCFS regulatory proposal
will contain a more detailed analysis of these fughs, their life-cycle GHG emissions and
environmental impacts, and potential combinatidngse for compliance. This section
highlights the potential sources and types of miissions associated with identified lower-
carbon fuel types that may be pursued in the impleation of the LCFS. One goal of the
LCFS is to maintain or reduce criteria pollutantigsions. Although ARB expects the LCFS
will reduce criteria pollutants, to be conservaiivehis analysis we have assumed no change in
criteria pollutants. The regulation will more fudlocument and quantify potential air resource
impacts or benefits.

Low carbon fuels that may be used to comply withlt€FS include low carbon ethanol
(sugarcane, switchgrass, waste residues, etcjrieity, hydrogen, natural gas, and renewable
biodiesel (from soybean, animal fat, recycled coglail, etc.). Potential fuel sources will be
discussed in this evaluation, and potential fuel @ses (e.g. vehicles, energy plants) are
discussed under relevant measures in other sectors.

The goal of the LCFS measure is to reduce the aatbotent of transportation fuel, which will

reduce GHG emissions. Another goal of the LCH® maintain or reduce criteria pollutant
emissions evaluated over the lifecycle of the fietk.
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“Biofuels” is a general term used to describe wasituels produced from renewable sources.
These include alcohol fuels, such as ethanol, uarigpes of biodiesel and others. They can be
produced from food crops (i.e., sugarcane, com),aton-food crops (i.e., switchgrass, algae,
etc.), vegetable oils (often used cooking oil)ptiter waste residues (often called biomass and
include agricultural residues, municipal wasteg&trimmings, etc.). The air emissions
associated with each of these sources can varydavably. Some factors that affect the air
emissions are described below.

Recycling of waste materials to produce biofuelsesdioot typically create a new emission
source, and is environmentally preferable to tradél disposal. There are emissions
associated with truck trips for collecting thesdenals, but they most likely do not result in
a net increase in co-pollutant or greenhouse gassams as they would replace disposal-
related truck trips.

Food crop production for biofuels may create nevission sources. Land use conversion is
discussed in the Land Resources section of thisi@wan. Critical factors in determining air
emissions include where the feedstock is produadch will impact both the resources
needed for production, as well as rail and otherdportation-related emissions), whether the
biofuel crop is replacing another type of crop (#mel difference in air emissions associated
with the two crops), and whether the crop is commgetvith food crops for land. Crop
production requires the use of off-road equipmapgplication of fertilizer and pesticides, and
irrigation water. Air emissions from fertilizerac pesticides as well as run-off into streams,
rivers and lakes result from traditional agricudiiypractices. Each of the biofuel production
approaches mentioned above has associated ain@msisg here are NOx, volatile organic
compounds (VOCs), and PM emissions associatedagtticulture, as well as emissions
associated with truck trips to transport raw materio intermediate processing facilities.

Non-food crop production is generally less harntiiagin food crop production, using plants
that are less resource-intensive, and thus haverlassociated air pollutant emissions. The
associated truck trip emissions would be expeadxzbtsimilar to truck trip emissions from
food crop production.

Algae are a relatively newly identified source aiffbels and not yet fully studied. Early
research shows that algae grow faster, contamfigigntly more energy per mass than other
identified crop types, do not require the use opaor valuable habitat lands, do not require
fresh water (brackish and some wastewater candm,usnd can consume waste 30m
refineries.

There are numerous current and proposed biofuetplaithin California: Figure 1 displays the
mixture of biodiesel and ethanol facilities, whilgyure 2 displays the feedstocks these facilities
are using or propose to use.
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Figure 1: Location and Size of Known and ProposeBiodiesel and Ethanol Facilitied

Biodiesel and Ethanol Facilities
- Operational, Under Construction, or Proposed -

Biodiesel Facilities
® Operational

. Operational - temporarily closed
I Under Construction
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Capacity Symbol Size
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Medium - 10 - 49 MG/hyr ‘“%3‘
W E
- /
Large : 50 or more MG/yr 0 50 100 200 300

Kilometers

draftARB-FTS0-EIB/S-16-081 A

8 Based on ARB staff research.
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Figure 2: Feedstocks of Known and Proposed Biodiesand Ethanol Facilities

Biodiesel and Ethanol Facilities
- By Feedstock Type -
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°® Based on ARB staff research.

A-19



Air Resources

Note that projections of fuel production will likethange since the use of biofuels (biodiesel
and ethanol) will be partially driven by recentéeal legislatiof directing fuel producers to
increase their use of renewable fuels and mandatimgunts of advanced biofuels, cellulosic
biofuels, including those derived from cellulositdabiomass resources.

Biodiesel: ARB estimates that 675 million gallons (MG) obdiesel could be needed per year
to meet the 2020 LCFS demand. In addition to th&1G per yedr already built or planned,
California could produce between 125 to 500 millgatlons per year of biodiesel from waste
oils and fats and 100 to 200 million gallons pearyef biodiesel from soybean dft.*®

Regulatory measures could require maximizing tleeaisvaste materials for biodiesel
production. Rather than dictate which specifidduhould be used, the LCFS will establish life
cycle carbon intensity values for all availablel$ueFuel suppliers will use that information to
decide how best to meet regulatory carbon limit&aste materials would be expected to have
lower carbon intensity than virgin materials. SaVéiodiesel plants are already under
construction or planned for construction in Califi@; using waste oils, waste grease, animal fats
and some soybean oil. Additional demand could bethrough construction of plants using
other feedstocks, such as soybean oil, and throagbrtation of biodiesel from outside the state.

Biodiesel production plants tend to be locatedelostheir feedstocks and secondarily close to
rail yards or freeways for distribution to retdiles. Methane emissions are associated with the
biodiesel production process, which can be redbyegh estimated 90 percent through a
condensation/recovery process. Other emissionekied to the energy source and demand of
the plant. Production of biodiesel locally to m€atlifornia’s projected needs could result in a
net reduction in emissions associated with thektard rail traffic generated by importing
biodiesel from the Midwest.

Ethanol: The California Energy Commission estimates tha2@30, California will have a
demand for 1.6 billion gallons of ethanol per y¥aand that this demand will continue to grow
beyond 2020. ARB estimates that California coukknthis demand through production of up

to 1 billion gallons per year of ethanol from wagteducts (municipal solid waste, forest residue,
agricultural residues), and 600 million gallons pear of ethanol from corll. As an example,

this demand could be met through approximatelyrd@uyoction plants, each producing around

50 MG per year.

Ethanol facilities tend to be located near railrack terminals. Siting may also consider
proximity to the feedstocks or the users of ethaogproducts. As an example, one of the
largest ethanol production facilities currentlypéted in California is located in a rural

2 The Federal Energy Independence and Security {520@7.
M Estimate based on CEC Staff Report in review (YI)\2607) and on the Crimson Renewable Energy Rlader
development in Bakersfield (30 MG).
12 presentation at ARB Workshop, May 9, 2008.
3Compliance Pathways for Meeting the Low Carbon Bitahdard in California. Part |. Biofuel Supply Gnes,
Nathan Parker et.al.; Western Governors’ Assoaidieport,Transportation Fuels for the Future. Biofuels: PHrt
January 8, 2008.
14 California Energy Commission estimate, presentéday 9, 2008 ARB WorkshopCompliance Pathways for
%Ieeting the Low Carbon Fuel Standard in Califorritart I. Biofuel Supply Curves

Ibid.
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agricultural area close to users of their distilgdin by-product. The facility does not employ
co-generation, so it burns natural gas to prodoeesteam needed to produce ethanol, and
purchases electricity from the utility. The stepraduction is the primary source of NOx
emissions, the largest sources of PM10 are assdanth grain handling, and the largest
sources of VOC emissions are associated with timeefietation, distillation, storage, and loading
of the ethanol produced. Because VOC emissioms fhis facility triggered offset requirements,
emissions above the trigger level of 20,000 Ibg/gre mitigated by procuring VOC emissions
offsets. Emissions of NOx, CO, PMADASOx did not trigger offset requirements. Emission
control technologies employed by this facility imdé ultra-low NOx burners on steam boilers,
baghouses for PM control, and wet scrubbers torab"OC emissions. This 40 MG per year
facility, as permitted, could emit up to 0.02 TPEN®x, 0.07 TPD CO, 0.05 TPD VOC,

0.04 TPD PM10 and 0.005 TPD SOx.

The LCFS regulation will consider the impacts a tifie cycle of each fuel path. For ethanol air
pollutant emissions, this would also include indiremissions associated with the transportation
of the product and feedstock by truck and/or rail.

Hydrogen: Depending upon how it is produced, hydrogen caa losv carbon fuel. As a
transportation fuel, hydrogen can be used in eith@dified internal combustion engines or in
fuel cells. Unlike the burning of carbon-basedguehich produces CHCO, NOx, VOC and

PM and other potentially toxic compounds, combushigdrogen produces heat, water, and
some oxides of nitrogen. Hydrogen-fueled fuel gehicles only produce heat and water vapor.

Like other fuels, hydrogen must be examined overetttire process chain, including the energy
needed to produce the fuel as well to compressarthe hydrogen for storage. Potential
hydrogen production methods include electrolysis/ater, steam reformation of natural gas,
biomass gasification and coal gasification. Todhag,two most common ways to produce
hydrogen are steam reformation of natural gas &udrelysis of water. Hydrogen produced
using electricity generated from renewable resauarel used to power fuel cell vehicles results
in extremely low air emissions. Senate Bill 158806) directs ARB to develop environmental
regulations for the production of hydrogen for sportation use, a process that started in late
2007.

Electricity: Increasing the number of electric vehicles andyph hybrids would substantially
lower the carbon-intensity of transportation fuelde co-pollutant emissions associated with
electricity as a transportation fuel are expecteble the same as the co-pollutant emissions
associated with electricity overall and are disedss the Energy section. Off-peak loads would
increase significantly as grid-rechargeable eleatehicle penetration increases. This increased
load would produce some increase in GHGs and dotpals from base load power plants.

Little to no increase in ozone would occur, sifee increased load would occur between the late
evening and the early morning. All such increasesld be more than offset, however, by the
displacement of internal combustion vehicles.
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(T-4) Ship Electrification at Ports 0.2 MMT CO-E
(T-5) Goods Movement Efficiency Measures 3.5 MMT C¢E
The goods movement efficiency measures proposediece GHG. The recommended goods
movement measures in the Draft Scoping Plan inalagelations identified through the Goods
Movement Action Plan and GMERP, as well as new oreassfor additional GHG emission
reductions.

The GMERP prioritized implementation of air emissreductions based on health risk
assessments, which identified how each port satatagory contributed to risk. The already
adopted Goods Movement Sector regulations will cedtriteria and toxic air pollutants. For
instance, ARB recently has passed a series ofatgus$ to reduce emissions of diesel PM, SOXx,
and NOx from ocean-going vessels, cargo handlingpegent, transport refrigeration units, port
drayage trucks, and commercial harbor craft. Aty engine standards have been adopted by
the U.S. Environmental Protection Agency (U.S. ERA)U.S. ships, off-road equipment, on-
road trucks, harbor craft and locomotives. Aséhgsets turn over, we expect to see emissions
reductions in criteria pollutant emissions andamse cases GHG emissions, as the vehicles and
equipment become more fuel efficient.

California has also taken steps to reduce emis$ionslocomotives, entering into a
Memorandum of Understanding (MOU) in 2005 with Umigacific Railroad Company and

BNSF Railway Company to reduce diesel PM. The M@dhtifies actions including: reducing
motor idling, accelerating the use of low sulfuegil, reducing visible emissions, and
conducting Health Risk Assessments for rail yatdembined, these measures are expected to
continue to reduce criteria and toxic air pollutantissions from goods movement sources in the
future, improving air quality and public health ban localized areas near goods movement
sources and regionally

The following section describes existing effortgeduce emissions from goods movement
activities as contained in the GMERP, as well aswa measure to improve the efficiency, and
lower the greenhouse gas emissions, of goods maueangvities in California.

Ship Electrification at Ports: The GMERP establishes a goal of utilizing shore grofer

20 percent of the ship visits to California porys2®10, 60 percent of visits by 2015, and

80 percent of visits by 2020ARB has already adopted a regulation to requing shi
electrification at ports and another is under depelent. Ships include container ships,
passenger ships, refrigerated cargo ships, bufisstankers, and vehicle carriers. Over
2000 ocean-going vessels call at major Califormidsplike the Ports of Los Angeles, Long
Beach, Oakland, San Diego, San Francisco, and Huzeach year. By 2020, hotelling of these
ships are projected to emit 37 TPD NOx and 0.67 PRDwithout regulations; ship
electrification will reduce these emissions by BRD NOx and 0.6 TPD PM2.5. Although the
Ship Electrification regulation was adopted prirhatd reduce emissions of air toxics, it also
provides GHG reductions and is a discrete earipacinder AB 32.

Ocean-going Vessel Speed Reductiormthe ocean-going vessel speed reduction (VSRy$uil

upon a voluntary program at the Ports of Los Angjaled Long Beach. The voluntary program
contributes to implementation of the 1994 OzonéeStaplementation Plan to reduce NOx in
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the South Coast Air Basin. Preliminary estimatemfthe Port of Los Angeles indicates this
measures can reduce emissions from this sourcé pgi@ent for NOx (3 TPD), 49 percent for
SOx (2 TPD), and 49 percent for diesel PM (0.3 TPRIRB will be assessing the results of the
program to estimate the statewide potential foucéidns in emissions of NOx, SOx, diesel PM,
and CQ.

Clean (Green) Ships: This measure recommends incenting NOx contralstigp engines.
Reductions of NOx will depend on the penetratidesaf Selective Catalytic Reduction
technologies on new and existing ships.

Port Drayage Trucks: The adopted Port Drayage Truck Regulalias expected to reduce
NOx, PM10 and Cg by either accelerating the fleet’s turnover tghtar standard trucks or
retrofitting existing trucks. Drayage trucks areroad, diesel-fueled, heavy-duty trucks that
transport containers, bulk, and break-bulk goodmib from the ports and intermodal rail yards
and many other locations. ARB estimates that thezeapproximately 100,000 drayage trucks
statewide, of which approximately 20,000 frequestyvice the ports and rail yards. This
segment of the drayage fleet consists largely aépendent owner/operators and ARB estimates
that approximately 80 percent of such drayage @k operator owned. ARB estimates that
drayage trucks emit an estimated 2.3 TPD diesebR#148 TPD NOx while moving goods to
and from California’s ports and intermodal railgst’ Under the regulation adopted in 2007,
regulatory compliance has two phases. By 2009ral1994 truck engines must be retired or
replaced with 1994 or newer engines. In addit@din1994-2003 model year engines must
achieve an 85 percent PM emission reduction throligluse of an ARB-approved level 3
verified diesel emission control strategy. ARBirestes a statewide diesel PM emissions
reduction of approximately 2.0 TPD PM2.5. In tlkeand phase, drayage trucks would need to
comply with the 2007 heavy-duty diesel-fueled oaer@mission standards by 2014, which
would reduce NOx emissions by approximately 33 TPD.

Commercial Harbor Craft: This measure would develop best management peacind
outreach to encourage regular maintenance, vgssetiseduction, and other operational and
maintenance practices to improve efficiency of carsial harbor craft. Air emission
reductions have not been quantified.

Cargo Handling Equipment: Reducing the idling times of diesel-powered equipnueuld
potentially reduce associated criteria pollutamiSuture study of idling occurrences and
emissions will determine the potential for air esios reductions.

Transport Refrigeration Units (TRUs): Transport Refrigeration Units (TRUS) are
refrigeration systems powered by diesel internatlmostion engines designed to refrigerate or
heat perishable products that are transportedrinungacontainers, including semi-trailers, truck
vans, shipping containers, and @ls. ARB adopted an Airborne Toxic Control Measure
(ATCM) regulation to reduce emissions from in-ugeUs in 2004. ARB is now evaluating the
feasibility of regulations to further reduce aixitmemissions from TRUs on trucks, shipping

16 Regulation to Control Emissions from In-Use On-&&aesel —Fueled Heavy Duty Drayage Trucks, adopted
December 7, 2007.
" Drayage Truck Fact Sheet, http://www.arb.ca.gophmg/onroad/porttruck/drayagetruckfactsheet.pdf.
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containers, and railcars by eliminating their usdiesel fuel for extended cold storage at
distribution, grocery stores, and other facilittdsere TRUs operate. This measure could reduce
diesel fuel use by approximately 1.7 MG per yeartstg in 2011, reducing PM2.5 emissions by
0.1 TPD in 2020.

Rail: Other than addressing rail through the goods mewtisystem-wide efficiency
improvement measure, the Draft Scoping Plan doesecommend any specific control
measures for rail. Rail does play a critical iolggoods movement, and reducing emissions from
locomotives is a focus of ARB’s efforts to impropeblic health in California. As fuel prices
increase, increased demand for transport may béhmoetgh rail more than trucks, because rail
can be up to four times more fuel efficient tharcks. ARB has worked with the federal
government and railroads to reduce the criteribugaolts and air toxics associated with
locomotives through fuel regulations, idling redantrequirements, increased fuel efficiency
and pollutant control technologies. There are inectleffects from rail due to the Draft Scoping
Plan.

Goods Movement Efficiency Improvements: The GMERP and Goods Movement Action Plan
identify the opportunity to improve the efficienoffgoods movement activities, including more
efficient engines and vehicles and through tracking better scheduling of activities. This
recommended measure in the Draft Scoping Plan widaeltify and implement strategies to
improve goods movement efficiency within the foeylgoods movement corridors in California
in excess of the measures already contained iGMERP. This measure would take advantage
of available low carbon technologies and operationprovements to improve efficiency at the
equipment/vehicle level, at goods movement faesisuch as ports and intermodal railyards, and
within the goods movement network within each tredeidor. Because in most cases,
improvements in efficiency would result in decrehfessil fuel usage, air emission reductions
are expected. If these measures reduce GHGs NBCO,E through fuel efficiency and
through some electrification of internal combustengines, the emission reductions that could
occur within California are approximately 16.6 TBONOx and 0.6 TPD PM2.8

(T-6) Heavy Duty Vehicle GHG Emission Reduction — Arodynamic Efficiency

1.4 MMT CO-E
This measure recommends improving the aerodynaificeeacy of heavy-duty trucks to reduce
GHG emissions, an efficiency that is estimatecethuce NOx emissions by 1.5 TPD.

(T-7) Medium and Heavy-Duty Vehicle Hybridization 05 MMT COE
This measure recommends hybridization of mediumhaay-duty trucks that make frequent
stops and starts, reducing diesel combustion by0®00gallons per day and reducing tailpipe
criteria pollutants by 4.1 TPD NOx and 0.2 TPD PM2.

(T-8) Heavy-Duty Engine Efficiency 0.6 MMT COE
This measure recommends engine efficiency imprownesrie reduce GHG tailpipe emissions,
but due to existing NOx and PM2.5 regulations tdgufe engine models it is not expected to
result in additional co-pollutant reductions.

18 This estimate was made using an emission factdrgavy-duty vehicles (conservative for the goods@ment
inventory categories) and assuming 50 percent idsom reductions occur outside of California ldowindaries.
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(T-10) High Speed Rail 1 MMT COE
The Draft Scoping Plan supports the implementatioa high speed rail system. The
recommended High Speed Rail (HSR) program has goderenvironmental review under
CEQA and National Environment Policy Act (NEPA)ttht/www.cahighspeedrail.ca.gov/).
ARB reviewed this documentation for its air emissi@nalysis. The programmatic
Environmental Impact Report/Environmental Impactt&nent (EIR/EIS) examined the
potential impacts of the HSR on existing air qyaliRegional pollutant burdens were calculated
for each alternative, considering highway VMT, nanbf plane operations, number of train
movements, and electrical power requirements ®récommended HSR system. Localized air
guality impacts were also evaluated. In 2020 aihemission reductions based on the avoided
fuel consumption of 18.7 million annual passengestin light duty vehicles would be 1.1 TPD
NOx and 0.2 TPD PM2.5. If the HSR uses electeal natural gas power plants, it would
increase emissions by 0.2 TPD NOx and 0.1 TPD PMBRSR has informed ARB that it may
seek renewable power supplies, which would elingilaé emissions associated with its
electrical demand.

Feebates (Under Evaluation) 4 MMT CO,E
This measure considers financially incenting th@gition from high-GHG emitting vehicles to
low-GHG emitting vehicles by imposing a fee on tthener and offering a rebate on the latter.
Air emission effects from this measure will largelgpend on the success of the incentive and
the types of vehicles included. Under this megdued would be more efficiently used and less
fuel would be combusted statewide (essentiallylamid an increase in average miles per
gallon). Avoided fuel combustion would reduce NG} 2.5, and ROG.

Summary of Co-Pollutant Emissions

Table 3 presents the co-pollutant benefit estimatior the Recommended Regulations for the
Transportation Sector. Recommended Pavley (T-d)&wods Movement measures (T-4 and
T-5) have been quantified within existing regula@nd within the SIP, and are therefore
included in the “Business As Usual” scenario, amokesated appropriately.
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Table 3: Estimated Co-Pollutant Emission Changes im
Recommended Transportation Sector Regulations in @xft Scoping Plan
(tons per day in 2020)

Included in 2007 Additional to
SIP or GMERP 2007 SIP and
GMERP
Measure NOXx PM25 | NOx | PM25

(T-1) Pavley | and Pavley Il — Light-Duty Vehicle -0.2 -0.5 -14 -0.7
GHG Standards
(T-3) Vehicle Efficiency Measures -0.2 -0.8
(T-2) Low Carbon Fuel Standard 0 0
(T-4) Ship Electrification at Ports -9 -0.6
(T-5) Goods Movement Efficiency Measures -16.6 -0.6

Ocean Going Vessel Speed Reduction -18.9 -1.6

Clean (Green) Ships -74 -0.8

Port Drayage Trucks -33 -2.0

Commercial Harbor Craft 1 -- -- --

Cargo Handling Equipment - -- -- --

Transport Refrigeration Unit -0.1
(T-6) Heavy Duty Vehicle GHG Emission Reductiol -1.5 -0
— Aerodynamic Efficiency
(T-7) Medium and Heavy-Duty Vehicle Hybridizatio -4.1 -0.2
(T-8) Heavy-Duty Engine Efficiency -- --
(T-9) Local Government Actions and Regional Targ -3.5 -0.6
(T-10) High Speed R4il -1.1 -0.2
Transportation Sector Total: ” -135.7 -5.6| -28.4 -3.0

®High Speed Rail emission reductions were not iretlith the public health analysis, due to diffictitty
proportioning among air basins.
°Numbers may not add up as presented due to rounding

3. LOCAL GOVERNMENT AND REGIONAL TARGETS

Local governments are key players in ensuringttieaState meets its GHG targets. They have
approval authority over land uses, zoning, ordieanand over projects subject to CEQA, such
as utility-scale facilities, urban, commercial andustrial development patterns on the landscape.
They have the authority to conserve open spacesguclltural lands or to allow leapfrog
development that encourages urban sprawl. Theypapmr disapprove facility siting or
expansion. In short, local governments are kesuttressful AB 32 implementation.

Local governments are responsible for the day-toegieerations and maintenance of the
programs within the realm of local government mamagnt. As stewards of the public’s health,
safety and welfare, it inevitably becomes the raspmlity of these individuals and their staff to
ensure the health and safety of their communitigse broad spectrum of local government
agencies can both provide a range of communityeandonmental protection programs and
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services and identify where local adverse impaesrast likely to occur. In these ways, local
governments also set air quality goals and inflegheir attainment.

Regulatory Background

Local governments have the authority to set lozaj@ality goals within theiGeneral Plans
Government Code§ 65040.2directs cities and counties to develop these congmsve, long-
term plans to guide future development. The GamesrOffice of Planning and Research
provides guidance for General Plans. General Rtarst also comply with CEQA and be
consistent with state and regional air quality pland regulations:

CEQA requires General Plans to describe the potentiarfgironmental impacts through
a public process.

Air Quality Management Districts review the CEQA analysis for effects on air qualit
and can adopt regulations that influence genesaadsl For example, the San Joaquin
Valley Air Pollution Control District has adopted andirect source rule for mitigation of
particulate matter pollution from new development.

Local Agency Formation Commission§LAFCO) in each county adopt spheres of
influence for each city within the county, and maleterminations on changes to those
boundaries. Their decisions can influence airiguad the way in which they allow
additional development to occur.

(T-9) Local Government Actions and Regional Targets 2 MMT COE
This measure recommends requiring regional and gmaernments to collaborate to develop
GHG reduction targets and incorporate these targetsheir planning and regulatory authorities.
One way to implement this target is to reduce Mehise, which also has the potential to
improve air quality. To achieve the target wowddquire a two percent reduction in vehicle miles
traveled statewide by 2020, and associated cripaliatants would decrease by 3.5 TPD of NOx,
5.6 TPD of ROG and 0.6 TPD of PM2.5.

Congestion Pricing (Under Evaluation) up to 1 MMT CGO-E
Pay-As-You-Drive Insurance Premiums (Under Evaluain) up to 1 MMT CO-E
Indirect Source Rules for New Development (Under Eaduation) up to 1 MMT COE
Programs to Reduce Vehicle Trips (Under Evaluation) up to 1 MMT CO.E

These measures under evaluation are tools thad cedilice vehicle use, which would also
reduce both criteria and toxic air pollutants. Tia&gnitude of the emission reductions would
depend upon the effectiveness of implementatioapproximately the same ratio as for
Measure T-9.

4. ELECTRICITY AND NATURAL GAS

Regulatory Background

The air emissions of all stationary sources infGalia are regulated. For power plants or
energy facilities, th€EC Certification processserves as an equivalent to the otherwise
required state and local permitting requiremefitse CEC has authority to certify (permit) the
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construction and operation of thermal electric poplants 50 megawatts or larger and all related
facilities. The site certification process provsdereview and analysis of all aspects of a
proposed project, including public health and emwvinental impacts, safety, efficiency, and
reliability, equivalent to th€ EQA process. The process is also a public procesall&

facilities with no potentially significant envirorental impacts can apply for an exemption
process, similar to a mitigated negative declanatipproach under CEQA.

The CEC works with power plant proponents and lagabollution control districts (APCDs) or
air quality management districts (AQMDs) to comelatfunctionally equivalent permitting
process. CEC prepare the necessary evaluatiofPreAminary Staff Assessment”, working
with the local AQMD to ensure it provides the infation needed for the AQMD to approve the
project. The final site certification from the CEB€rves as its air quality permit, compliant with
New Source Review requirementsand including monitoring, reporting, and inspestio
requirements.

(E-1) Enerqy Efficiency and Conservation 15.2 MMTO-E
(CR-1) Energy Efficiency and Conservation 4.2 MMTCOE
Additional Energy Efficiency and Conservation (Unde Evaluation) 4.8 MMT COE

Activities recommended under these measures wdiddtair quality by reducing the overall
demand for electrical generation and the overatilmastion of natural gas in California’s
residential and commercial sectors. Californigjgliance standards improve the operation and
efficiency of refrigerators, freezers, air condiigns, and other appliances. All of the
technologies utilized to implement the recommengleergy efficiency standards are considered
“off the shelf” in that they are readily availabiethe marketplace.

Efficiency and conservation measures that reduak gemand are the most likely to reduce air
emissions, as aging, less efficient plants are rikety to be operated when demand is high.

Measure E-1 recommends reducing electricity denhbg@2,000 gigawatt-hours (GWh). ARB
is also evaluating an option to reduce electridéynand by an additional 8,000 GWh through
additional efficiency and conservation programan@lating these reductions into the avoided
operation (or possibly construction) electricatignatural gas power plaffSARB estimates
that Measure E-1 would reduce statewide NOx byTP.D and statewide PM2.5 by 4.0 TPD in
2020. Similarly, and additional reduction of 8,0BWh would further reduce statewide NOXx
emissions by 1.7 TPD and statewide PM2.5 emissigrisO TPD.

Measure CR-1 recommends reducing residential amanaycial natural gas combustion for
heating by 800 million therms and ARB is evaluatisi@gn option to reduce residential and
commercial combustion an additional 200 millionrths. The avoided air emissions associated
with Measure CR-1 are 10.4 TPD of NOx statewide @&dTPD of PM2.5 statewide in 2020,
assuming emissions from residential and commenaitral gas units are similar in 2020 to

“New Source Review requirements are discussed ategrdetail in the Regulatory Background discussibiine
Industry Sector and Attachment E.

2 Co-pollutant emission factors for electric gridural gas power plants were developed using the staéntory of
these sources projected out to 2020 with existiagidt control measures.
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today’s emission rat€s. Expanding the measure to reduce an additionah@0i®n therms
would provide an additional 2.6 TPD of NOx redunsand 0.2 TPD of PM2.5 reductions
statewide in 2020.

(CR-2) Solar Water Heating 0.1 MMT COE
Expansion of Solar Water Heating (Under Evaluation) 1 MMT COE
This measure recommends an alternative, zero-emissy to heat residential water that works
with traditional water heating to replace a portadrthe natural gas that would normally be
burned. The recommended measure would replacstiama¢ed 26 million therms of residential
natural gas use each year. The avoided air emgsaissociated with the recommended measure
is 0.3 TPD of NOx and 0.03 TPD of PM2.5 statewid@020. ARB is also evaluating

expansion of the measure to reach 75 percent ohoewes which would replace 1.2 billion
therms of natural gas. This expanded measure wayaldde an additional 3 TPD of NOx
reductions and an additional 0.3 TPD of PM2.5 réidus statewide in 2020.

(E-4) Million Solar Roofs 2 MMT COE
Expanded Million Solar Roofs (Under Evaluation) 1.3VIMT CO -E
This measure is an existing program that predaB82and the Draft Scoping Plan. The
additional measure under evaluation recommendsnelipg the existing incentive program to
install zero-emission solar panels on Californianks, replacing a portion of residential
electrical demand. Translating the recommendedsutes avoided electricity into the avoided
operation (or possibly construction) electricabignatural gas power plarftsthey would equate
to 1.0 TPD of NOx and 0.6 TPD of PM2.5 statewid2@®20. The measure under evaluation
would equate to an additional 0.7 TPD of NOx ardTPD of PM2.5.

(E-3) Increasing Combined Heat and Power 6.8 MMT CGE
Combustion-based power plants do not convert ghef available energy into electricity and
typically lose more than half of the energy as egdeeat. At the same time, there are many
industrial facilities that require both electricapd heat which currently purchase electricity from
the grid and burn natural gas in industrial boitergenerate thermal energy (heat). Combined
heat and power (CHP) systems generate both elgctiind thermal energy on site. When the
systems are optimally sized to provide the maxinaumount of electricity that the facility could
use during peak demand, excess electricity is mpediduring off-peak hours that could be
distributed to other electricity users. Combinedtrand power is a more efficient use of the
energy contained in fuel, and can also reduce ¢led to develop new or expand existing power
plants.

Combined heat and power systems would be develmpetprove energy efficiency in
situations that also result in net reductions ofG&hd co-pollutant emissions. While existing
AQMD/APCD regulations on CHP systems and indusb@lers limit co-pollutant emissions,
they do not necessarily evaluate the net changeissions between CHP systems and the grid

L Co-pollutant emission factors for commercial arsldential natural gas combustion were developeugusicent
(1997 and 2000) methodologies and inventoriesedetsources with existing district control measures
#2Co-pollutant emission factors for electric gridural gas power plants were developed using the staéntory of
these sources projected out to 2020 with existiagidt control measures.
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electricity they replace. Installation of CHP ®yst has the potential to affect local air
emissions and should be examined for this poteatialproject level.

Nearly all CHP systems are currently regulated QMDs and APCDs. A combined heat and
power system can be fueled with natural gas or weittewable fuels. Co-pollutant emissions
may vary by fuel type, similar to the discussioml@inmeasure E-2. ARB estimates that
increasing the use of combined heat and powermgsiy 4,000 MW has the potential to reduce
natural gas combustion by 2.1 billion British thatranits (Btu)?® Assuming that on-site boiler
use is reduced when cost-effective CHP systemmstaled and that CHP systems are
optimized for thermal load, the net change in cbigpants due to the shift from industrial boiler
to CHPs would be reductions of 2.0 TPD of NOx ar®dTPPD of VOCs and increases of

0.6 TPD PM2.5 and 0.1 TPD SOx.

Using CHP systems to displace grid electricity abstuces co-pollutant emissions. Translating
these reductions into the avoided operation (osiptes construction) of electrical grid natural
gas power plants, they would equate to 6.5 TPDOX ldnd 3.7 TPD of PM2.5 statewide in
2020.

(E-3) Renewable Portfolio Standard 21.2 MMT COE
This recommended measure would increase the oyenaléntage of renewable energy sources
such as wind, solar, biomass and geothermal, ¢f e@dy’s energy sources. Currently,
California’s energy profile includes 12 percenteeable sources. This requirement could be
met through any potential mixture of renewable gneources, and will most likely be driven
by a number of factors, including the availabitifyrenewable sources within the geographic
region of each utility. For these reasons the fisnend impacts of each renewable resources
are evaluated relative to electrical grid natues gower plants, and are not individually
guantified for potential air emissions.

There are air quality impacts associated with thestruction of facilities to harness renewable
resources— primarily from fugitive dust and digsaiticulates from operation of construction
equipment. These are assumed to be similar inen&dithe construction-related emissions from
natural gas-powered power plants, although thdimtand size of facilities can affect the
magnitude and duration of these impacts. Thesadtspould be significant but would be
temporary and would also most likely employ beshaggement practices to minimize dust.
ARB’s implementation of the Diesel Risk ReductidarPbegan reducing diesel particulates
from construction equipment in 2002.

The remainder of this section focuses on the ojeraind maintenance of renewable resource
facilities.

Wind energy is harnessed through large turbines. \pWavaer operation does not have any
associated air emissions.

There are two major types sblar energy. The first concentrates the heat in shhliging
mirrors or lenses. This concentrated heat caroheerted to electricity in a process similar to

ZFor reference, thermis equal to 10,008TUs.
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that used in a power plant. The second uses pblbéoy (PV) panels. When sunlight hits the
PV cells, it is converted directly to electricitgolar power does not have any associated air
emissions from its operation.

Biomassenergy is harnessed through the combustion ohargeaste materials, residuals or
agricultural products. Air emissions from biomassirces depend on the fuel type. These are
also indirect emissions associated with the pradagctransportation, and/or disposal of the fuel
source. Indirect emissions (from trucks and/d) eaie discussed in the Transportation section
above (Measure T-2). The life cycle of biomasdudes the sequestration of carbon within the
biomass and the avoided carbon emissions fronnaliege methods of disposal. The trade-offs
between energy production and the alternative nastlod disposal are the primary source of
potential environmental benefits.

Biomass (forest or agricultural residualsaunicipal solid waste(MSW) may be pre-
processed and then combusted to produce steaméoage electricity. Biomass combustion
must be controlled to limit emissions of NOx, pautate matter and carbon monoxide, as
biomass combustion generates 17 times the amol®rfand 27 times the amount of PM as
electrical grid natural gas power plants (per MWhMSW combustion must also be controlled
to limit emissions of NOx, particulate matter ardlion monoxide, as MSW combustion
generates 24 times the amount of NOx and 5 timeanmount of PM as electrical grid natural
gas power plants (per megawatt-hour (MWh)). Ins@meas of the state, agricultural residuals
are burned in open fires as a means of dispok#te residuals used in a biomass plant would
otherwise have been disposed of in open fires,ibgthe residuals in a biomass plant would
reduce the air emissions while also producing ettt

Theanaerobic digestionof human, animal, or wet organic wastes produagasaof 50 to

80 percent methane. This “biogas” can be combustedoduce electricity. Anaerobic digesters
must also be controlled to limit emissions of N@articulate matter and carbon monoxide, as
digester gas-based electricity generation genep&disnes the amount of NOx and 9 times the
amount of PM as electrical grid natural gas powanis (per MWh).

Combustion ofandfill gases(mostly methane) to produce electricity puts me¢hi® use that
would otherwise be flared to control the methanéssimns. Combustion is also used to reduce
the toxic air contaminants associated with somdfidén Combustion of landfill gases must be
controlled to limit emissions of NOx, particulatatter and carbon monoxide, as its combustion
generates 27 times the amount of NOx and 7 timeanmount of PM as electrical grid natural
gas power plants (per MWh).

Geothermal energy harnesses naturally occurring geothernnaddtions, using the steam to
produce electricity and returning spent brine ®gkothermal resource. Emissions associated
with geothermal sources can include hydrogen ilfdsenic, mercury, radon 22, and ammonia.
The cooling towers at geothermal power plants cait garticulate matter. All of these
emissions can be minimized with modern control nedbgies or through good plant design.

% Estimates are based on renewable power genegatitsion factors developed from ARB surveys andssion
inventories in 2000-2001, conducted during thefGalia electricity crisis.
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Hydroelectric power uses the potential energy of water to turbibes that generate electricity.
Small hydropower projects that capture the enefgyader (100 kilowatts to 30 MW) without
requiring a new or increased appropriation or diker of water are considered a renewable
resource under current California law. These tyggsojects would take advantage of
constructed waterways, such as aqueducts, cafaddings and ditches. These types of projects
do not have associated air emissions.

If natural gas-powered power plants were substitetdirely with zero-emission renewable
sources through the RPS, air emissions would hecestlby 3.6 TPD NOx and 2.1 TPD PM2.5
for an increase in renewable sources from 20084dwe20 percent, and by 6.2 TPD NOx and
1.6 TPD PM2.5 for an increase in renewable souroes 20 to 33 percent.

The addition of significant new renewable resourcay also alter the needed transmission
infrastructure as renewable facilities are consédito maximize resource capture at sites with
optimal wind, solar, and geothermal resources. ARB not evaluated the air quality impacts of
changes or additions to transmission infrastructomé notes that there is an ongoing process to
examine this issue for several western states enwnges — the Renewable Energy
Transmission Initiative (RETI). The RETI is alsoqgpitizing the addition of specific renewable
projects to optimize the efficiency and minimize #gmvironmental impact of new transmission
infrastructure. There are no long-term air emissiassociated with transmission lines, but there
are short-term co-pollutant emissions associatéld @anstruction that can be minimized through
best practices and project design.

Coal Emission Reduction Standard (Under Evaluation) Up to 8 MMTCO ,E
This measure would require electric retail providand other applicable entities to reduce the
CO, emissions associated with their current coal-baseder purchases or ownership shares
beginning in 2013; ultimately achieving a 40 petaeduction in coal-based G@missions by
2020 (32,000 GWh). Almost 90 percent of these simms originate from out-of-state facilities

in New Mexico, Utah, Arizona, Oregon and Nevadahe GHG emission reduction would be
the difference between the emissions from existoay-based generation and the emissions of a
baseload natural gas fueled plant. These entitielsl also be required to eliminate or offset

100 percent of GHG emissions from any new sourtesal-based generation added to their
portfolios.

If load-serving entities sold their coal contraicteomply with this measure, to the degree that
they retained rights to transmission lines, elettyriproduced from natural gas could be imported
into the state. Electricity that was previouslpglied by coal-fired power plants could also be
replaced by new natural gas plants and/or renewabtirce projects in California, with the
existing coal plants either serving other stateshoiiting down. New facilities will most likely

be located as close as possible to electricity deisianost likely in heavily populated areas.

Due to tight regulatory controls in the South Caasbasin, any new natural gas power plants in
the South Coast would be limited to those neededetet its regional demand.

Coal-fired electricity generating facilities emigh levels of criteria pollutants; therefore,
reducing coal-fired electricity generation coulduee regional emissions of sulfur oxides,

% California Energy Commission, 2008)07 Net System Power Rep@EC-200-2008-002-CMF.
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nitrogen oxides, mercury, and particulate mat@ansitioning the state away from coal-based
electricity will have air quality benefits for theestern region of the United States, as it will
prevent new coal-fired power plant constructiomieet California’s future demand. Coal-fired
electricity has associated emissions from coal mginiransportation of coal, onsite materials
handling, combustion, and storage of petroleumstdite coal combustion (with air control
technologies) generates 4 times the amount of N@@3aimes the amount of PM as electrical
grid natural gas power plants (per MWh). Out efestcoal generation can generate 27 times the
amount of NOx, 10 times the amount of PM and 30§ the amount of S@s natural gas-
powered power plants (per MWH).

If 40 percent of the out-of state coal-fired getiera(27,840 GWh, or 87 percent of

32,000 GWh) were replaced with natural gas-firegegation, statewide emissions could
increase by as much as 2.6 TPD of NOx and 1.5 THEM2.5. Replacing 4,160 GWh of in-
state coal-fired generation with natural gas waalilice statewide emissions by 0.9 TPD of
NOx and 0.2 TPD of PM2.5.

Summary of Co-Pollutant Emissions
Tables 4 and 5 present the co-pollutant benefinasions for the Recommended Regulations
and the Measures under Evaluation for the Eletgramd Natural Gas Sector.

Table 4: Estimated Co-Pollutant Emission Changesdm Electricity and Natural Gas
Sector Regulations in Draft Scoping Plan
-- Recommended Measures --
(tons per day in 2020)

Measure NOx | PM25 | ROG CO SOx
(E-1) Energy Efficiency and Conservation -1.0 -4.0 -1.0| -14.2 -0.6
(CR-1) Energy Efficiency and Conservation -10.4  -0.8 -0.6| -4.9 -0.1
(CR-2) Solar Hot Water -0.3 -0.03| -0.02| -0.2 0
(E-4) Million Solar Roofs -1.C -0.6 -0.1] -2.0 -0.1
(E-3) Increasing Combined Heat and Power
(change from boiler to CHP) -2.0 +0.6 -0.7| -12.7 +0.1
(E-3) Increasing Combined Heat and Power
(avoided grid electricity) -6.5 -3.7 -0.9| -13.7| -0.6
(E-2) Renewables Portfolio Standard -0.8 -3.7 -1.4] -19.9 -0.8
Electricity and Natural Gas Sector Total -36.6 -12.3 -46| -67.5 -2.1

dCombined Heat and Power emission changes weraclatied in the public health analysis, due to utaiety in
where they would occur.
Numbers may not add up as presented due to rounding

% Based on the historical emissions and operatiomgiub of out-of-state coal plants for which Califa has
contracts beyond 2020.
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Table 5: Estimated Co-Pollutant Emission Changesfdclectricity and Natural Gas Sector
Measures in Draft Scoping Plan
-- Measures Under Evaluation --
(tons per day in 2020)

Measure NOx | PM2.5| ROG coO SOx

Expanded Energy Efficiency and Conservatio 11.7 -1.0 -0.2| -3.6 -0.2

—

—

Expanded Energy Efficiency and Conservatio 12.6 -0.2 -0.1| -1.2| -0.02

Expanded Solar Hot Water -310 -0.3 -0.2| -1.4| -0.02
Expanded Million Solar Roofs -0j7 -0.4 -0.1| -1.3 -0.1
Reduce Coal Emissions +2.6 +1.5 +0.4| +5.2 +0.2
7. INDUSTRY

Requlatory Background

The air emissions of all stationary sources infGalia are regulated. Before a facility can be
constructed, it must obtain permits to emit ailytants, use water resources, and to develop
land. Applicable air quality regulations are désed in Attachment E.

(I-1) Energy Efficiency and Co-Benefits Audits forLarge Industrial Sources

TBD MMTCO E
This recommended measure would require large statyosources of greenhouse gas emissions
to conduct an audit to determine whether cost-gffegreenhouse gas reductions that also
provide needed co-pollutant emission reductionsagadiable. Based on the results of these
audits, ARB will consider rule revisions or perminditions to ensure the best combination of
pollution reduction. This recommended measuregghed to balance greenhouse gas and co-
pollutant reductions. The co-pollutant benefitsho$ measure will depend on the results of the
audits so are unknown at this time. The greenhgaseneasures for industrial sources
(described below) provide some indication of thegilale control measure, and some indication
of the potential magnitude of co-pollutant reductidrom large industrial sources.

Carbon Intensity Standard for Cement Manufacturers (Under Evaluation)

1.1-2.5 MMTCO,E
Carbon Intensity Standard for Concrete Batch Plants(Under Evaluation)

2.5-3.5 MMTCO,E
Waste Reduction in Concrete Use (Under Evaluation) 0.5-1 MMTCOE
ARB has identified and is evaluating a number oysvia which cement manufacturing could
reduce its GHG emissions: energy efficiency taioedfuel combustion, alternative fuels to
reduce direct emissions, and blended cements tweadirect emissions from the calcination of
limestone. The measures under evaluation woultbksh a carbon intensity standard that could
be met through a combination of GHG reduction messuBecause the ultimate mix of
reduction measures that could be pursued is unkndRB evaluated the air quality effects of
each of the three identified emission reductiomgaeparately.

Energy efficiencymeasures would improve practices and technolagiesment production to
decrease energy requirements and GHG emissiors eflféctiveness of this measure is highly
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dependent on the electricity used in cement matwi@and the indirect emissions from coal-
burning power plants. By reducing the amount @afl-¢wed electricity used in cement
manufacture, the energy efficiency measure for cenmveuld reduce criteria pollutants such as
NOx, SOx, PM, and CO, as well as TACs such as mgrciis the measure is still being refined,
the effects cannot be quantified at this time.

Most cement manufacturers in California currentlg goal as the main fuel to heat their kilns;
changing thduel mix could provide GHG reductions by increasing theafdewer-carbon fuels
like natural gas and other alternative fuels sicchiamass and biosolids. Air emissions depend
on the fuel mix. In general, reducing the amourdaal used in cement manufacture would
reduce NOx and SOx emissions. As seen in the atiatuof the recommended RPS

(E-2), the extent of these reductions would be ddpet on the alternative fuel employed. Some
alternative fuels may have associated air toxiaziteria pollutants and this potential for
localized impacts would be evaluated during theilegry process.

The combustion of coal, the calcination of limestoand the production of clinker (an
intermediate product of cement manufacturing) nmait #ACs such as mercury. Improving
energy efficiency, switching fuels, andkdending have the potential to decrease TAC
emissions. The potential for mercury emissiorgeigendent on the mercury content in the raw
materials and fuels, which can vary by geograpbicee and the effectiveness of air pollution
control devices at cement plants. Blending supplgary cementitious material (SCM), such as
fly ash, slag and pozzolans, into Portland cemantreduce the amount of Portland cement
needed to produce concrete material. While flyragly contain varying amounts of mercury, air
pollution control devices at the blending facilgiyould minimize mercury emissions to the air.
Particulate matter emissions could also increaS€WNis are ground on site; generally these
emissions would be controlled through the use ghbases or other control devices.

The regulatory development would also evaluateptitential for transportation emissions
associated with the increased use of SCMs thgiradkiced out of State.

Refinery Energy Efficiency Process Improvement (Undr Evaluation) 2-5 MMTCOE
ARB is evaluating a suite of measures that woudglire oil refineries to reduce GHG emissions
by improving the efficiency of fossil fuel use imamber of refinery processes. GHG sources at
refineries that are considered for the evaluatnmtude, but are not limited to, flares, process
heaters, boilers, fluid catalytic crackers, andrbgen plants. Potential efficiency improvements
include replacing and/or retrofitting inefficierq@pment. Assuming avoided combustion of
natural gas in refinery processes, this measurke ceduce PM2.5 by 0.09 to 0.23 TPD. ARB is
establishing a technical working group to expldre potential GHG and other air emission
reductions that can be achieved through improvioggss efficiencies.

Removal of Methane Exemption from Existing RefineryRegulations (Under Evaluation)
0.01-0.05 MMTCOE
ARB is evaluating a measure to remove existingtfugimethane exemptions from the
regulations applicable to equipment and sourcdsinviefineries. Storage tanks, wastewater
treatment facilities, and process losses (lealkspakisources of fugitive methane emissions.
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Practices employed to implement this measure, dnetpimproved inspection and repair, could
also reduce 0.04-0.22 TPD of VOC emissions.

Oil and Gas Extraction GHG Emission Reduction (Unde Evaluation) 1-3 MMTCO ;E
This measure under evaluation would address ems$iom the oil and gas extraction process,
including both on and off-shore sources. Approxaha95 percent of the oil and gas extraction-
related emissions come from combustion. The redeaiis from fugitive sources. Both GHG
and criteria pollutant emissions are produced rgdmoim the combustion of natural gas in
generators, boilers, pumps and other related eqgnpnmlhe measure under evaluation could
include: repowering, replacing or repairing exigtequipment; electrifying equipment;
installing monitoring equipment to detect leakse o cogeneration systems; and other efforts.
Cogeneration equipment could also provide stearmaribanced oil recovery and allow the
retirement of existing steam generators. Netmaitgollutant emission reductions are estimated
to be 0.6-1.7 TPD NOx, 0.04-0.11 TPD PM2.5, 0.2-TPD VOC, and 0.02-0.05 TPD SOXx.

GHG Leak Reduction from Oil and Gas Transmission (Wder Evaluation)

0.5-1.5 MMTCO-E
ARB is evaluating a measure to address emissions tine transmission and distribution of
natural gas throughout California. This transneissnvolves approximately 12,000 miles of
pipeline. Transmission-related emissions consistarily of methane and carbon dioxide and
come primarily from fugitive sources and secongdribm combustion sources. Net criteria
pollutant emissions reductions from controllinggbeources are estimated to be 0.02-0.04 TPD
NOx and 0.7-2.1 TPD VOC. This measure does nosaraaly reduce emissions of PM2.5 or
SOKX.

Industrial Boiler Efficiency (Under Evaluation) 0.5-1.5 MMTCOE
Industrial boilers are currently regulated to cohtizone-forming criteria pollutants. ARB is
evaluating a measure to improve efficiency by updadlder equipment, optimizing air control
technologies over a broader range of operationemacing equipment with advanced
technologies, like fuel cells. This improved efiecy would reduce the combustion of natural
gas by 1.8 to 2.8 million therms and reduce cateollutants by 0.3-0.4 TPD NOx, 0.2 TPD
PM2.5, and 0.05-0.07 TPD VOC.

Stationary Internal Combustion Engine Electrification (Under Evaluation-Revised)

0.1-0.5 MMTCO-E
The measure under evaluation would electrify naigma and diesel fueled internal combustion
engines. Electricity to operate these engines @vbalprovided through either distributed
generation systems or from the grid. Distributedegation units can generate electricity using a
variety of technologies including solar/photovatgiwind, fuel cells, and microturbines, which
would reduce criteria pollutants compared to diesgines, but would relocate and potentially
increase criteria pollutants compared to naturaleg@ines. The availability of grid power,
power reliability, and costs and benefits spedidithe application would drive the choice of
electrical supply.

As ARB continued to evaluate this measure, it becapparent the high end of the range —
1 MMTCO.E, was unrealistic. Such a large reduction woalfuire electrifying almost two-
thirds of the engines in this category by 2020isTével is not achievable due to both logistical
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difficulties (access to electrical service andaguired duty cycles) and high cost for engines
that are not operated a high percentage of the tihoereflect this, ARB has modified the range
of potential GHG reductions to 0.1 to 0.5, and dketermined potential co-pollutant reductions
based on this new rangé&ssuming all of the electrification comes froreatical grid natural
gas power plants, the net changes in criteria {@olts are estimated to be 0.2-1.3 TPD NOXx,
0.01-0.03 TPD PM2.5, 0.01-0.05 TPD SOx, and 0.03f®D VOC.

Glass Plant Energy Efficiency—Equipment Efficiencyand Use of Recycled Materials
(Under Evaluation) 0.1-0.2 MMTCO,E
This measure under evaluation consists of two pasproving efficiency in glass plants, and
increasing the use of recycled materials. Theab#ant impacts of improving efficiency in
glass plants are expected to be largely positiaaly similar to that of improving efficiency at

other industrial facilities, as described above.

Glass manufacturing — the production of glass fitsmaw materials - is one of the most energy-
intensive industries in the United States. Esaéintisand, soda ash, and lime are melted at
extremely high temperatures to form glass, withatidition of other materials (like metal
oxides) for color or other properties. Recyclealsgl called cullet, can also be crushed and
added to the raw materials to manufacture glasshaleduces the amount of energy required to
form the new glass. This measure proposes incrgdise amount of cullet use by glass
manufacturers, reducing their use of natural gasamsociated criteria pollutants, as well as
particulate emissions related to the melting of naaterials. This improved efficiency would
reduce the combustion of natural gas and redutsierpollutants by 0.2-0.4 TPD NOx, 0.3-

0.6 TPD PM2.5, 0.03-0.07 TPD ROG and 0.05-0.11 H&x.

In addition, some TACs, including arsenic, chromjlead, formaldehyde, phenol and methanol,
are emitted during the fiberglass manufacturingess. Only the metal TACs (i.e., arsenic,
chromium, and lead) are emitted from the glassintetiperation. If implemented, this measure
would be expected to decrease emissions of TACausecof the reduced melting of raw
materials. These reductions are expected to b#, md not yet been calculated.

Off-Road Equipment (Under Evaluation) Up to 0.5 MMTCO,E
Off-road equipment is primarily diesel-powered.isTimeasure recommends adapting other
vehicle and truck efficiency measures, like measidr8, T-6, T-7, and T-8, for off-road
equipment. Because this is a very broad categoggupment, and because the measure will
follow the development of these other measures,tdo early to quantify the associated
potential criteria pollutant reductions.

Summary of Co-Pollutant Emissions

Table 6 presents co-pollutant benefit estimatiengHe Measures under Evaluation for the
Industry Sector. Changes in co-pollutant emissamgd not be estimated for all measures due
to the specificity of the measures or lack of uhdeg data. Emission reductions that could not
be estimated are not included in the table.
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Table 6: Estimated Co-Pollutant Emission Changesdm Industry Sector
Measures in Draft Scoping Plan
-- Measures Under Evaluation --

(tons per day in 2020)

Measure

NOx

PM 2.5

CO

SOx

VOC

Refinery Energy Efficiency Process
Improvement

0.09-0.23

Removal of Methane Exemption
from Existing Refinery Regulatioris

0.04 - 0.22

Oil and Gas Extraction GHG
Emission Reduction

0.6-1,

7 0.04-0.11

0.6-1.7

0.02-0.05

0.2-0.7

GHG Leak Reduction from Oil and
Gas Transmissich

0.02-0.06

0.2-0.6

0.7-2.1

Industrial Boiler Efficiency

0.3-04

0.02

0.05-0.07

Stationary Internal Combustion
Engine Electrificatiod

0.2-1.3

0.01-0.03

0.01-0.05

0.03-0.1

Glass Plant Energy Efficiency—
Equipment Efficiency and Use of

Recycled Materials

0.2-0.4

0.3-0.6

0.03-0.07

0.05-0.11

%Changes in co-pollutant emissions could not benedéid for all measures due to the specificity ef th
measures or lack of underlying data. Emissioncgalas that could not be estimated are not included

the table.
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B. LAND RESOURCES

California is the third largest state in the Uniftdtes, encompassing almost 100 million acres
of land and 5 million acres of water areas. Thiefal government holds approximately

23 million acres and manages them as federal pnests, and conservation areas. The federal
government also holds and manages mineral andnasdghts on an additional 45 million

acres. The State holds 1.5 million acres of laandaaks, forests, and conservation areas.
Approximately 27 million acres are in agricultupgbduction (27 percent of total state acreage)
and 3.9 million acres are urbanized. There areittés with populations over 100,000, including
four of the country’s 25 largest cities: Los ArgglSan Diego, San Jose, and San Francisco.

Requlatory Background

Open spaces and agricultural resources are spategories of land resources where there are
concerns about impacts and conversions. Thesartesoin California are currently protected in
two ways:

The California Land Conservation Act of 1965 known as the Williamson Act, enables
local governments to enter into contracts with g@iandowners to restrict properties to
agricultural and open space activities.

CEQA requires proponents of proposed projects to desthib potential for environmental
impacts, including impacts to Williamson Act comtissand to established land uses,
through a public process.

Evaluation Context

ARB examined the potential effects of the recomneeintheasures in the Draft Scoping Plan on
land resources in California. Potential impactd #xtend outside of the state are identified, but
the potential effects on land resources out oésiagre not evaluated.

Evaluation Process

Where possible, existing studies, environmentaldentation, and regulatory documentation
for measures were reviewed for pertinent infornmati®@ocumentation and studies for existing
activities were used to estimate expansion of thyses of activities. Where no information was
available, ARB consulted experts at state agenitiekiding at the Air Resources Board and
Climate Action Team agencies. More detailed infation about the recommended regulations
and the measures under evaluation is provided peAgix C of the Draft Scoping Plan, as well
as in the discussion of the potential impact onmespurces (Section 3A) of this attachment.

1. CALIFORNIA CAP-AND-TRADE PROGRAM LINKED TO WESTE RN CLIMATE
INITIATIVE

Land use considerations are under the authorityoafl governments and no land use or
planning requirements would be mandated or altbyettie recommended measure. Instead, the
recommended measure would require capped entiahave already received permits to
operate consistent with existing land easement®edidances to comply with AB 32
requirements and the cap and trade regulation.
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2. TRANSPORTATION AND GOODS MOVEMENT

(T-1) Pavley | and Pavley lI-Light-Duty Vehicle GHG Standards 31.7 MMT COE
(T-3) Vehicle Efficiency Measures 4.8 MMT COE
There are no anticipated changes to land useesu# of these measures, as they are not
projected to affect the total number of vehiclethia state.

(T-2) Low Carbon Fuel Standard 16.5 MMT CO.E
Although the Low Carbon Fuel Standard is stillhe regulatory development process, there are
likely to be a variety of ways in which the fingigulatory requirements can be met. There are
potential land resource issues associated witbitifaels pathways, particularly those related to
the potential for biofuel crops to replace foodpso The impacts associated with renewable
energy to generate hydrogen or electricity for glds is evaluated in the electricity and natural
gas section.

Biofuel Raw Materials — Waste Materials: The conversion of waste materials to fuels
would reduce the need for landfill space in théesta

Biodiesel — Soy: The majority of soybeans needed to fill the apéited 2020 demand for
soy-based biodiesel is projected to be producedfostate. Midwestern states and Texas
are currently the largest growers of soybeans camaf-state biodiesel plants using
soybeans tend to be located close to productidastieCalifornia could meet future

biodiesel demands either through importing soybeawisother raw materials or through
importing finished biodiesel. Potential land res@uissues related to the use of soybeans
to produce fuel include the conversion of undevettdpatural habitats to agriculture and

the conversion of food-based agriculture landsied-based agriculture lands. These issues
will be further evaluated as part of the LCFS ratmly development process.

Biodiesel Production Facilities: Biodiesel production facilities are usually sitestsbd on
access to feedstock and the market for the finigheduct. Production facilities
processing out-of-state feedstocks need to be sibteso truck and rail routes. Facilities
processing recycled waste tend to be located ctogbe sources of that waste —
restaurants and industrial facilities. Facilitegt®d in industrial-zoned areas will already be
compatible with existing land use designationsesiniodiesel production falls into the
industrial category. Potential land use impactd@occur if non-compatible areas are
rezoned to accommodate the siting of new produdtoitities. Preliminary analysis for
the LCFS estimates a projected maximum demanddaidsel in California by 2020 that
could require the equivalent of almost 30 new 2Bioni gallon-capacity biodiesel
production facilities.

Ethanol — Corn: Food-to-fuel crop conversion acreage estimateswarently under
development as part of the LCFS regulatory proc@sgential land resource issues related
to the use of corn to produce fuel include the epsion of undeveloped/natural habitats to
agriculture and the conversion of food-based afticelilands to fuel-based agriculture
lands. These issues will be further evaluatethénliCFS regulatory development.

Ethanol — Cellulosic: Less is known about the potential land use issutsogllulosic
agriculture, which may be heartier than food crapd thus can be cultivated in locations
where food cannot be economically cultivated. Mwstlulosic feedstocks will consist of
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woody waste materials (corn stover and other cesmlues, waste wood chips, and
municipal solid waste) which would derive from diig land uses. The only potential
land resource issues related to the use of ceitufoaterials to produce fuel would occur
where (and if) undeveloped/natural habitats or fbaded agriculture lands are converted
to fuel-based agriculture lands. These issuesheiliurther evaluated in the LCFS
regulatory development.

Ethanol Production Facilities: Ethanol production facilities typically need access
sources of feedstock, users of their waste prodantsto the market for this finished
product. Facilities sited in industrial-zoned arganerally will not cause as many land use
concerns as siting in undeveloped areas. Potdatidluse impacts could occur if non-
compatible areas are rezoned to accommodate sitingw ethanol production facilities.
The preliminary analysis for the LCFS proposalreates a maximum projected need for
ethanol in California by 2020 that could require #guivalent of over 50 new 50 million
gallon-capacity plants.

Hydrogen: Land use issues related to renewably-produced Qgdroesources are
discussed in the Electricity and Natural Gas Sactidydrogen production stations are
typically constructed in developed, populated asrabwithin zoning that allows for a
production station. Stations that use naturalogam-site solar power as the energy source
for production would probably not raise land reseussues if located in developed areas.

(T-4) Ship Electrification at Ports 0.2 MMT COE
(T-5) Goods Movement Efficiency Measures 3.5 MMT C¢E
Ports and highway infrastructure may continue toaexi to meet the increasing demand for
goods movement. No new ports or rail yards areeatly anticipated and existing rail yards are
not expected to exparfd. ARB does not anticipate that implementation ef Evaft Scoping

Plan will affect port infrastructure activities md the business as usual scenario. ARB will
develop strategies for improving the efficiencygobds movement, with the goal of improving
air quality. The majority of the measures expedtteble included in these strategies will
essentially recommend physical or operational aashtenance changes to vehicles and
equipment, but not change the future numbers atlehand equipment. In general, these
measures are not expected to effect changes inusesl Some measures recommend replacing
diesel engines with grid electricity, which woutttrease the demand for electricity. If
construction of new facilities or repowering of €xg facilities is required to meet this
increased demand, these measures could collectmphct land resources. The impacts of new
facilities are described in the Electricity and iat Gas sector evaluation.

(T-6) Heavy Duty Vehicle GHG Emission Reduction — Arodynamic Efficiency

1.4 MMT CO->E
(T-7) Medium and Heavy-Duty Vehicle Hybridization 05 MMT COE
(T-8) Heavy-Duty Engine Efficiency 0.6 MMT CO-E

There are no anticipated changes to land usees# of this measure, as this measure would
not affect the total number of vehicles in theestat

27 Goods Movement Action Plan.
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(T-10) High Speed Rail 1 MMT COE
The Draft Scoping Plan supports the implementatioa high speed rail system. The
recommended HSR program has undergone environnrentalv under CEQA and NEPA.
ARB reviewed this documentation for its land uselgsis. The programmatic EIR/EIS
examined the impacts of the HSR on land resoulaed,planning, agricultural lands, and
environmental justice. The analysis finds the me®nded HSR would be compatible with
local and regional plans that support rail systant transit-oriented development, as well as
improved inter-modal connectivity with existing &@dl@and commuter transit systems. As new
transportation corridors would be developed with HER, there is the potential for localized
land use impacts and property right impacts. Trogrammatic EIR/EIS identifies additional
land use incompatibilities and significant impaatsagricultural lands at regional levels.
Mitigation strategies and design practices are @sefd to compensate these impacts. For
example, the California High Speed Rail Authorigslhestablished policies regarding the use of
smart growth and transit oriented developmentegias for station areas to help to avoid
secondary growth impacts on agricultural lands.

Feebates (Under Evaluation) 4 MMT CO,E
This measure considers financially incenting th@gition from high-GHG emitting vehicles to
low-GHG emitting vehicles by imposing a fee on tthener and offering a rebate on the latter.
There are no anticipated changes to land useesu of this measure, as this measure would
not affect the total number of vehicles in theestat

3. LOCAL GOVERNMENT AND REGIONAL TARGETS

Requlatory Background

Local governments have the authority to establilstwable land uses within their spheres of
influence inGeneral Plans Government Code 85040.2directs cities and counties to develop
these comprehensive, long-term plans to guide éufevelopment.

The California Land Conservation Act of 1965 known as the Williamson Act, enables
local governments to enter into contracts with g@iandowners to restrict properties to
agricultural and open space activities.

CEQA requires General Plans to describe the potentia@rfgironmental impacts through
a public process.

Local Agency Formation Commissionsn each county adopt spheres of influence for
each city within the county, and make determination changes to those boundaries.
Their decisions can influence air quality in theywawhich they allow additional
development to occur.

(T-9) Local Government Actions and Regional Targets 2 MMT COE
This measure recommends requiring regional and tmaernments collaborate to develop

GHG reduction targets and incorporate these targetsheir planning and regulatory authorities.
One way to implement this target is to reduce Mehise, usually through land use planning and
zoning, and development of mass transit. One wagduce vehicle use is through high density

A-42



Land Resources

development, which would reduce potential futur@aicts on currently agricultural or conserved
lands. This could have the effect of preservingrogpaces and agricultural fields.

Congestion Pricing (Under Evaluation) up to 1 MMT GO-E
Pay-As-You-Drive Insurance Premiums (Under Evaluain) up to 1 MMT CO-E
Indirect Source Rules for New Development (Under Eaduation) up to 1 MMT COE
Programs to Reduce Vehicle Trips (Under Evaluation) up to 1 MMT CO.E

The measures are proposed as mechanisms to reghickewse and to encourage higher density
developed areas. Increasing density also prest&andgrom development, and would
complement measure T-9.

4. ELECTRICITY AND NATURAL GAS

Requlatory Background

The air emissions of all stationary sources infGatia are regulated. For power plants or
energy facilities, th€EC Certification processserves as an equivalent to the otherwise
required state and local permitting requiremefitise CEC has authority to certify (permit) the
construction and operation of thermal electric poplants 50 megawatts or larger and all related
facilities. The site certification process prosdereview and analysis of all aspects of a
proposed project, including public health and emwinental impacts, safety, efficiency, and
reliability, equivalent to the CEQA process. Thiegess is also a public process. Smaller
facilities with no potentially significant envirorental impacts can apply for an exemption
process, similar to a mitigated negative declanasipproach under CEQA.

The CEC works with local governments to ensurenationally equivalent permitting process.
CEC prepare the necessary evaluation in a “PretingiBtaff Assessment”, working with the
local government to ensure it provides the infororaheeded for the local government to
approve the project. The final site certificatgerves as the local permit to construct.

(E-1) Enerqy Efficiency and Conservation 15.2 MMTCQOE
(CR-1) Energy Efficiency and Conservation 4.2 MMTCOE
Additional Energy Efficiency and Conservation (Unde Evaluation) 4.8 MMT COE

There are no expected direct land use impacts fhese recommended and under evaluation
measures. Avoided demand for electricity wouldepatlly result in a reduction of the number
of power plants constructed in the future. A caormienal natural gas plants uses approximately
1 acre per 9.6 MW; solar fields (the most landnstee source of electrical power) would
require 5 to 10 acres per MW. Avoiding 32,000 @000 GWh of electrical demand could
avoid development of 520 to 62,500 acres. Thisdeebland use type could be developed land,
agricultural lands, or natural habitat.

(CR-3) Solar Water Heating 0.1 MMT COE
Expansion of Solar Water Heating (Under Evaluation) 1 MMT COE
There are no expected direct land use impacts fhese recommended and under evaluation
measures. Avoided demand for natural gas for hamdecommercial water heating would
slightly reduce the impacts around the world froerelopment of natural gas and production of
liquefied petroleum natural gas.
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(E-4) Million Solar Roofs 2 MMT COE
Expanded Million Solar Roofs (Under Evaluation) 1.3MMT CO E
Avoided demand for electricity could potentiallysudt in a reduction of the number of power
plants constructed in the future. A conventioratlnal gas plants uses approximately 1 acre per
9.6 MW; solar fields (the most land intensive seun€ electrical power) would require 5 to

10 acres per MW. Avoiding 2,000 MW of electricaindand could avoid development of 208 to
20,000 acres. This avoided land use type couldebeloped land, agricultural lands, or natural
habitat.

(E-3) Increasing Combined Heat and Power 6.8 MMT CGE
Combined heat and power systems would be instalithgn existing facility boundaries,

typically located in already disturbed, industaatas. Generally, these projects are not expected
to impact land resources.

The increased efficiency of combined heat and p@ystems would lead to avoided demand for
electricity, potentially resulting in a reductiohtbe number of power plants constructed in the
future. A conventional natural gas power plantsusgproximately 1 acre per 9.6 MW; a solar
field (the most land intensive source of electrpalver) requires 5 to 10 acres per MW.
Avoiding 4,000 MW of electrical demand could avdielvelopment of 416 to 40,000 acres. This
avoided land use type could be developed land¢algural lands, or natural habitat. Avoided
demand for natural gas could slightly reduce thegaats around the world from development of
natural gas and production of liquefied petrolewatural gas.

(E-2) Renewables Portfolio Standard 21.2 MMT CGE
This recommended measure would increase the oypenalentage of renewable energy sources
such as wind, solar, biomass and geothermal, ¢f efiidy’s energy sources. This requirement
could be met through any potential mixture of reakl@ energy sources, and will most likely be
driven by a number of factors, including the auaility of renewable sources within the
geographic region of each utility. For these reasbe benefits and impacts of each renewable
resources are evaluated relative to natural gasaannot individual quantified for potential air
emissions. Land resource impacts are best evdlaatée project-level, as the quality of the
land resource being impacted is more important thamuantity. Project-level evaluations are
currently evaluated within the CEC certificatioropess.

Wind farms are generally located on undeveloped ldnashave a relatively small land
footprint. Modern wind turbines are more powegdnt require fewer turbines per acre than
older generation wind turbines.

Solar thermal fields use 8 acres of land per MW on avefaged are generally proposed in
undeveloped lands in unshaded areas. The mimorteases at solar thermal facilities require
periodic washing, so unvegetated soils are tre@ategduce erosion, but they remain porous.

There are no current large-scatdar photovoltaic plants operating in California, although there
are several proposed. Photovoltaic plants use tandeper MW than solar thermal plants, and
about 80 times the acreage of a combined-cycleaagas plant per MW. The

22007 Environmental Performance Report. Califormier§y Commission. 2007.
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2007 Environmental Performance Report states tira¢ist technological advances may reduce
the land footprint by up to 50 percent.

There is a current example of potential land imp&am large scale collective development of
wind and solar power. The Bureau of Land Managérhas received applications to develop
66,200 MW of renewable energy on the lands theyagarnn the California desert, which could
encompass up to 1.16 million acres, some of wiagmportant biological habitat and difficult to
offset in high volumes.

The land resource effects lmbmasssources depend on the fuel type.

* The use of biomass (forest or agricultural resisluai municipal solid waste (MSW)
requires a physical plant, similar in land usegyatd to natural gas power plants but
generally located close to the source materialsh(ss landfills) to reduce transportation
costs. Land use impacts associated with thesktitcare highly dependent on their
location. Use of waste materials precludes thel neeestroy or landfill them in other
manners, reducing future land resource impact®sédimaterials do not require
additional lands for production, and the collectadrihe waste usually complements the
operational needs of forest and agricultural pcastiMunicipal solid waste may
contain hazardous materials, which could resuoiid and gaseous hazardous by-
products. Air emissions and ash can be treategldiace this hazard.

* Theanaerobic digestionof human or animal wastes reduces the physicabiabud
waste and improves the quality of the waste fogpasl, requiring less land for disposal.

» Combustion ofandfill gasesoccur within existing landfill facility footprintand
therefore have no additional effects on land resssir

Geothermalfueled power plants use less land than fossil{be@ler plants, but have to be
located near their source, which can be undevel@etor native habitat.

Small hydropower projects take advantage of existing disturbedrenments (man made
channels, aqueducts, pipelines, etc.) and theréfmre a minimal impact on land resources.

New transmission infrastructure may be requirefiily develop renewable sources. New
transmissions lines may require more land resouh@@sfor natural gas power plants of similar
capacity. We do not anticipate significant lansloigrce impacts at a statewide level, since the
maximum amount of difference would be around 488 &&res.

Coal Emission Reduction Standard (Under Evaluation) Up to 8 MMT COE
This measure recommends reducing coal GHG emisgiomsgh direct controls, replacement of
out-of-state coal plants with other types of popfants either out-of-state or in-state, or mix of
all three. Coal-fired power plants impact landoreses through facility siting (including water
needs) and through mining activities. Mining aiti®s can significantly impact land sources,
completely removing vegetation from large areasyad 9 acres per MW for a new, highly
energy-efficient plant) and potentially leadingstdosidence from the removal of underground
materials. The footprint of power generating fiéiei is not substantially larger than natural gas
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power plants per MW, but their associated coal-@semg facilities essentially double their
facility footprint.

ARB staff estimates that replacing out-of state-¢ioed generation (27,840 GWh, or 87 percent
of 32,000 GWh) with natural gas-fired generatioruldarequire 453 acres of land for in-state
replacement energy facility development (natural @arenewable sources).

7. INDUSTRY

Requlatory Background

Before a facility can be constructed, it must abfa@rmits to emit air pollutants, use water
resources, and to develop land. Regarding laralress, the stationary source must comply
with:

CEQA requires proposed industrial facilities to analgnel describe the potential for
environmental impacts, identify ways to reduce aslwémpacts and offer alternatives to
the project, and to disclose this information te gublic. A Local, Regional, or State
government agency serves as the lead or resporgjbiey for a CEQA document. Local,
Regional, and State government agencies also stablesh guidance for CEQA analyses
and review documents for consistency with estabtigiians and regulations. This process
examines projects for localized impacts and proposeasures to mitigate significant
impacts.

Land Use/Zoning Lawsdetermine where industrial sources can be cortstiiand
operated. New stationary sources have to obtkioah permit determining compliance
with theGeneral Planand authorizing construction. If the proposedtamn is not within
an approved land use area, the facility will havearidergo a public process to obtain a
zone change, variance, or conditional use perrageddent on the compatibility of the
facility with the location. Land use permits reguenvironmental review. There are also
local building codes in effect that require locahstruction permits.

(I-1) Energy Efficiency and Co-Benefits Audits forLarge Industrial Sources

TBD MMTCO E
This recommended measure focuses on improvingesifiy at large industrial sources. It is
anticipated that most efficiency improvements waake place on-site at existing industrial
facilities, and would therefore not affect landaesces.
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Carbon Intensity Standard for Cement Manufacturers (Under Evaluation)

1.1-2.5 MMTCO,E
Carbon Intensity Standard for Concrete Batch Plants(Under Evaluation)

2.5-3.5 MMTCO,E
Waste Reduction in Concrete Use (Under Evaluation) 0.5-1 MMTCOE
Measures under evaluation to improve energy effyeand increase blending are not expected
to impact land resources. As with any sector wihariiels could be considered as alternatives
to fossil fuels there is the potential to affectdaise changes to support the production of the
biological feedstocks.

Refinery Energy Efficiency Process Improvement (Undr Evaluation) 2-5 MMTCOE
Removal of Methane Exemption from Existing RefineryRequlations (Under Evaluation)

0.01-0.05 MMTCOE
There are no anticipated changes to land useemut of these measures, as all changes would
occur on land that is already developed.

Oil and Gas Extraction GHG Emission Reduction (Unde Evaluation) 1-3 MMTCO -E
GHG Leak Reduction from Oil and Gas Transmission (Wder Evaluation)

0.5-1.5 MMTCOE
There are no anticipated changes to land useesull of these measures.

Industrial Boiler Efficiency (Under Evaluation) 0.5-1.5 MMTCO,E
There are no anticipated changes to land useesut of this measure, as all changes would
occur on land that is already developed.

Stationary Internal Combustion Engine Electrification (Under Evaluation-Revised)

0.1-0.5 MMTCO-E
There are no anticipated changes to land useemsull of this measure, as all changes would
occur on land that is already developed.

Glass Plant Energy Efficiency—Equipment Efficiencyand Use of Recycled Materials
(Under Evaluation) 0.1-0.2 MMTCO,E
There are no anticipated changes to land useemsut of this measure, as all changes would
occur on land that is already developed.

Off-Road Equipment (Under Evaluation) Up to 0.5 MMTCOE
There are no anticipated changes to land useesu#t of this measure, as the overall number of
vehicles and equipment would not change.
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C. WATER RESOURCES

Surface water quality around the state qualifiesmgeaired under the Clean Water Act.
Population trends will add to these stresses bingdiemand for water supplies, food supplies,
and wastewater services. Development creates wopersurfaces which contribute to flood

and water quality problems. Development in flotains exacerbates flooding and increases the
risk of property damage and loss of life.

Requlatory Background

Water resources, both supply and quality, are eggdlat both the federal and state levels.
Federal Laws and Regulations include:

TheClean Water Act (33 U.S.C. § 1251 et seq.) serves to protect étiems surface waters.
As part of the Clean Water Act, the federal goveenhdevelops water quality standards to
protect aquatic and human life (including recraaiaise) which are enforced by the state.
The state then identifies surface waters that doneet standards, prioritize their remedies,
and develop mass-based loading programs to imprater quality (8 303, Total Maximum
Daily Load program). The federal government alsuiites that projects will not impair
water quality (8 404) and requires that watersldisged into surface waters meet prescribed
standards (National Pollutant Discharge Eliminatsmurce program).

Section 10 of th®ivers and Harbors Act (33 U.S.C. § 401 et seq.) protects navigable
rivers and harbors, requiring federal permits t&enahysical changes.

State Laws and Regulations include:

The California Department of Fish and Game CodE6@L-1603 $treambed Alteration])

protects aquatic species by requiring a state peonphysically alter stream or lake beds or
banks.

The Porter-Cologne Water Quality Act (Water Code 8§ 13000 et seq.) authorizes the state
to implement the Clean Water Act in California.

Cobey-Alquist Flood Plain Management Act(Water Code 8§ 8400 et seq.) authorizes the
Board that directs state flood control activitiesl aequires permits for encroachments in
known flood plains to minimize flood impacts.

A mix of local governments, special districts, gmivate companies provide water and
wastewater services in California. These serviogiders have their own process for
determining how new demands for water or wastewsgerices can or should be provided.
Senate Bills610 and 221 (2001)equire development projects to demonstrate tladems
available to reliably support the project.

Evaluation Process
Where possible, existing studies, environmentalidentation, and regulatory documentation
for measures were reviewed for pertinent infornmati@ocumentation and studies for existing
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activities were used to estimate expansion of thyses of activities. Where no information was
available, ARB consulted experts at state agenitiekiding at the Air Resources Board and
Climate Action Team agencies. More detailed infation about the recommended regulations
and the measures under evaluation is provided peAgix C of the Draft Scoping Plan, as well
as in the discussion of the potential impact onmespurces (Section 3A).

1. CALIFORNIA CAP-AND-TRADE PROGRAM LINKED TO WEST ERN CLIMATE
INITIATIVE

The recommended measure is not expected to havedaeyse impacts on water resources.
Instead, we expect the declining cap to incentivitzgies to promote local conservation
programs to reduce water demand and wastewatdradgge These programs would in turn
reduce load demand on public utilities that woutlteowise provide electricity for pumping and
treatment.

2. TRANSPORTATION AND GOODS MOVEMENT

(T-1) Pavley | and Pavley ll-Light-Duty Vehicle GHG Standards 31.7 MMT COE
(T-3) Vehicle Efficiency Measures 4.8 MMT COE

At times, the refining, marketing and distributiohgasoline adversely affects water quality due
to leaks, spills, and wastewater discharge. Aducgon in fuel use would reduce the
opportunity for such occurrences. ConsequentlyARB staff projects that the recommended
measure would likely have a positive impact on wagteality.

(T-2) Low Carbon Fuel Standard 16.5 MMT CO.E
For this evaluation, ARB compared the potentialewa¢sources effects of the LCFS to
traditional petroleum fuels. Refinement of cruddroCalifornia consumes 1.5 gallons of water
per gallon of gasoline producéd. Crude oil is imported from foreign sources (45ceat),

Alaska (16 percent), and in-state sources. Thddvgest uses of water associated with oll
production are for drilling and for enhanced reagveDrilling for crude oil does require water
use to form drilling muds, which are used to Iifllccuttings to the surface. These muds contain
fine clays, which are often not allowed to be dsgmbof directly in surface waters, and require
treatment prior to disposal. Some crude oils @aoeeavy to flow, so steam is injected in the
vicinity to thin the oil — an enhanced recoverygass requiring both water and energy.

The majority of the potential LCFS pathways arel@éated below. The electrification pathway
(plug-in electric vehicles) is addressed in thergpsection, under the recommended RPS
measure.

Biofuels: Water use at biorefineries can vary. Fermentatouires water for hydrolysis,
fermentation, and distillation processes, curreathpund 4 gallons of water consumed per gallon

Ypate, R., M.Hightower, C.Cameron, and W.Einfeliierview of Energy-Water Interdependencies and the
Emerging Energy Demands on Water ResouRReport SAND 2007-1349C, Los Alamos, NM: Sandididiel
Laboratories, 2007.
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of ethanol producetf. Cellulosic feedstocks are broken down with enzyueitions prior to
fermentation, generally more water intensive onvthele, but projected to actually consume 2
to 6 gallons of water per gallon of ethanol prodLiteBiodiesel refining is the least water
intensive, consuming around 1 gallon of water @glog of biodiesel produced. Also,
wastewater from biorefineries can contain high lewé biological oxygen demand (BOD)
grease and salts. Some facilities in the Midwastltbeen cited for breaching the limits allowed
under the National Pollutant Discharge Eliminat®ystem permits the facilities are required to
hold.

But the greatest potential impact on water resaubgebiofuels is the production of feedstock.
Agriculture in the United States relies on a migtof natural rainfall and irrigation, the ratio of
which depends on the local climate. Irrigationgticies can have a very large effect on the
overall water consumption by biofuels. Just agatron water demand is highly dependent on
location, so is the impact of that water demandaddition to water demand, the chemicals and
fertilizers used on these crops can end up in seréa ground waters, affecting water quality.
These issues will be further discussed in the L&efslatory development.

The location of these water demands determines dlignate effect. In the Midwest, where
much of the corn and soy beans are grown, histmeécdraw of groundwater resources and high
organic loading of surface waters would suggedtttieadditional water demand of biofuel
production and increase nitrogen loading of feedksppoduction could impact existing water
resources.

Hydrogen: Hydrogen fuel can be created from water (througletedlysis) or from hydrocarbon
sources such as natural gas, methanol, or petrgeoducts (steam reforming). Steam
reformation of natural gas is the most common fofrhydrogen production in the United
States’® Each of these processes uses water: in elesis@pergy is used to break apart water
bonds to create hydrogen, in reforming steam id ts®reak apart hydrocarbon bonds. The
consumptive water resource requirements for thesaepses are not well documented, but given
the pressures on California’s water supplies, tihegairements should be quantified within the
LCFS regulatory process or within the siting prects hydrogen production facilities.

(T-4) Ship Electrification at Ports 0.2 MMT COE
(T-5) Goods Movement Efficiency Measures 3.5 MMT C¢E
At times, the refining, marketing and distributiohdiesel and gasoline adversely affects water
quality due to leaks, spills, and wastewater disghia Any reduction in fuel use would reduce
the opportunity for such occurrences. Consequgthtéyrecommended goods movement
measures that result in reduced fuel consumptiandvaave a positive impact on water quality.
Redirected effects due to electrification are asisled in the energy section.

One maintenance practice to be considered in thenaycial harbor craft measure is the use of
anti-fouling products on the hulls to improve hgnhoothness. The active ingredient of a number

*bid.
* |bid.
# |bid.
% U.S. Department of Energy. http://www1.eere.engrgy/hydrogenandfuelcells/education/basics_prodadiiml
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of anti-fouling products is copper. The coppesli@vly leached out of the product and thereby
inhibits the growth of species that foul vesseldiwulThe potential adverse impacts are associated
with the leached copper, particularly in harbord ararinas that are relatively shallow and
experience a reduced level of water circulatidine use of anti-fouling products containing
copper could negatively impact water quality. ARBff would promote the use of non-toxic
anti-fouling products by vessel owner/operators eshagcate them about the dangers associated
with other products. With non-toxic products, @se& owner/operator would have to clean the
hull more frequently than if they were to use cappased anti-fouling products. However, non-
toxic products do not need to be reapplied as @tecopper-based products.

(T-6) Heavy Duty Vehicle GHG Emission Reduction — Arodynamic Efficiency

1.4 MMT CO->E
(T-7) Medium and Heavy-Duty Vehicle Hybridization 05 MMT COE
(T-8) Heavy-Duty Engine Efficiency 0.6 MMT CO-E

There are no anticipated changes to water resoascasesult of measures T-6 and T-8, as these
measures would not affect the total number of Vekim the state or the overall use of fuel.
Measure T-7, however, is anticipated to resultdmdllion gallons of avoided diesel use. This
would have upstream impacts on water quality simidaneasures T-1 and T-3.

(T-10) High Speed Rail 1 MMT COE
The Draft Scoping Plan supports the implementatios high speed rail system. The
recommended HSR program has undergone environnrentalv under CEQA and NEPA.
ARB reviewed this documentation for its water r@ses analysis. The programmatic EIR/EIS
examined the impacts of the High Speed Rail ontiegisvater resources. The impacts are
typical of a large-scale infrastructure project] aould have to minimize and mitigate impacts
in order to obtain appropriate approvals and pexmitpacts would be less than those
associated with an equivalent expansion of highmagstructure.

Feebates (Under Evaluation) 4 MMT CO,E
This measure considers financially incenting th@gition from high-GHG emitting vehicles to
low-GHG emitting vehicles by imposing a fee on tthener and offering a rebate on the latter.
This would have upstream impacts on water quailitylar to measures T-1 and T-3.

3. LOCAL GOVERNMENT AND REGIONAL TARGETS

Requlatory Background

Local governments have the authority to establisiwable land uses within their spheres of
influence inGeneral Plans Government Code 85040.2directs cities and counties to develop
these comprehensive, long-term plans to guide éuferelopment.

The California Land Conservation Act of 1965 known as the Williamson Act, enables
local governments to enter into contracts with g@iandowners to restrict properties to
agricultural and open space activities.

CEQA requires General Plans to describe the potentia@rfgironmental impacts through
a public process.
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LAFCOs in each county adopt spheres of influence for eagtwithin the county, and
make determinations on changes to those boundartesr decisions can influence air
guality in the way in which they allow additionad\telopment to occur.

(T-9) Local Government Actions and Regional Targets 2 MMT COE
Generally, this measure encourages more compaetapauent patterns and reduced vehicle use.
In so far as compact development patterns redadéitnal large lot development patterns, this
measure has the potential to significantly reduaeemdemand from landscaping, as well as
reduce future degradation of surface water quabociated with impervious surfaces.
Reductions in vehicle use from this measure colslol ldave water resource benefits similar to
measures T-1 and T-3, due to avoided fuel use.

Congestion Pricing (Under Evaluation) up to 1 MMT QO-E
Pay-As-You-Drive Insurance Premiums (Under Evaluaibn) up to 1 MMT CO-E
Indirect Source Rules for New Development (Under Ealuation) up to 1 MMT COE
Programs to Reduce Vehicle Trips (Under Evaluation) up to 1 MMT COE

Reductions in vehicle miles traveled could haveawsatsource benefits similar to measures T-1
and T-3, due to avoided fuel use.

4. ELECTRICITY AND NATURAL GAS

Electricity and water are intricately linked in @afnia. Many forms of electricity production
require water for steam generation or cooling @ water resources directly as in hydropower
and geothermal projects. As water resources lauieelil in California, technological advances
have optimized and minimized water use. Electrigtalso used to power the state’s water
system — transporting water from its source to wtieis used, and for heating water for
residential, commercial, and industrial uses. mMeasures recommended in the Draft Scoping
Plan for the electricity sector were analyzed fioect and indirect effect on water resources, but
electricity savings were not translated into wagerings. It is possible that electricity savings
will result in water savings, but ARB did not quiéynthese potential savings.

Regulatory Background

For large energy facilities, t@EC Certification processserves as an equivalent to the
otherwise required state and local permitting resjuents. The CEC has authority to certify
(permit) the construction and operation of therglattric power plants 50 megawatts or larger
and all related facilities. The site certificatiprocess provides a review and analysis of all
aspects of a proposed project, including water Istgnailability and wastewater impacts,
equivalent to the CEQA process. The process tsafsublic process. Smaller facilities with no
potentially significant environmental impacts cqply for an exemption process, similar to a
mitigated negative declaration approach under CEQA.

The CEC works with local governments to ensurenationally equivalent permitting process.
CEC prepare the necessary evaluation in a “PredingiBtaff Assessment”, working with the
local government to ensure it provides the inforaraheeded for the local and state
governments to approve the project and either seagsehe appropriate permit or basis for the
appropriate permit.
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The State Water Resources Control Boartt&ater Quality Control Policy on the Use and
Disposal of Inland Waters Used for Powerplant Coohig” (Order No.75-58) encourages the
use of alternative sources of cooling water anthleruse of alternative cooling technology.
Alternative sources of cooling water identifiedtie policy include wastewater, irrigation return
flows, and naturally brackish water. The policgaéncourages the evaluation of dry or wet/dry
cooling technology for those facilities that maguae water from the Sacramento-San Joaquin
River Delta.

(E-1) Enerqy Efficiency and Conservation 15.2 MMTCQE
(CR-1) Enerqy Efficiency and Conservation 4.2 MMTCQOE
Additional Enerqy Efficiency and Conservation (Unde Evaluation) 4.8 MMT CO-E

The California Energy Commission has authorityabedficiency standards for appliances and
buildings that include water. Some types of apyaie@achieve their energy savings partially
through reducing the amount of water used, suahaasiing machines and dishwaters, which are
significant contributors to household water dema@deen building measures also encourage
water efficiency and conservation in connectiorhveibergy efficiency and conservation. These
types of measures, provided the water-energy liakaptinues to hold, are more likely to

reduce water use than to increase it.

Water efficiency and conservation can also resudinergy efficiency and conservation,

lowering the need for energy to heat or cool waieelectricity to move water. Decreases in
fossil-fired electricity use could slightly decreademand for water associated with fossil-fired
electricity production. Reductions in water demaad reduce the electricity associated with the
transport, treatment and delivery of water.

(CR-3) Solar Water Heating 0.1 MMT CO.E
Expansion of Solar Water Heating (Under Evaluation) 1 MMT COE
These measures are expected to have minimal effiesater resources. Although photovoltaic
systems require periodic washing, the impact orewasources is expected to be very small.

(E-4) Million Solar Roofs 2 MMT COE
Expanded Million Solar Roofs (Under Evaluation) 1.3MMT CO ,E
These measures are expected to have minimal effiestter resources. Although photovoltaic
systems require periodic washing, the impact oremw@sources is expected to be very small.
Decreases in fossil-fired electricity use coulglslly decrease demand for water associated with
fossil-fired electricity production.

(E-3) Increasing Combined Heat and Power 6.8 MMT CGE
The potential impacts on water resources fromrgtemmended measure depends on the
technology(ies) deployed. If a combined heat amalgr system, including its air pollution
control technologies, is more efficient than thecticity source it is replacing, water use could
decrease. lItis not possible to quantify thisaffeut ARB recommends that the potential water
resource impacts be considered in developmenti®hibasure.
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(E-2) Renewables Portfolio Standard 21.2 MMT CGE
This recommended measure would increase the oyenaléntage of renewable energy sources
such as wind, solar, biomass and geothermal, ¢f etllity’s energy sources. This requirement
could be met through any potential mixture of reabl@ energy sources, and will most likely be
driven by a number of factors, including the auaility of renewable sources within the
geographic region of each utility. For these reagbe benefits and impacts of each renewable
resources are evaluated relative to natural gasaennot individual quantified for potential air
emissions.

Water use for energy production is trending awaynffreshwater resources and toward recycled
water or air cooling processes. Wastewater istadswsitioning from surface water disposal
towards disposal to municipal wastewater facilibeshe elimination of wastewater altogether.
For comparison purposes, the 2007 Environmentdbeance Report examined water use by
plant type and cooling system. Combined-Cycle nahigas plants with re-circulating wet

cooling consume 676 to 1,380 gallons per MWh. &gling reduces water use to 50 to

180 gallons per MWh. Peaking plants are genesafhyple-cycle plants with inlet cooling, and
consume 80-600 gallons per MWh. Renewable soeseept hydropower) are generally

within or less than the range of combined-cycleiratgas plants with recirculated cooling.

Wind power does not have any associated water use.

Solar thermal plants can be wet or dry cooled. Parabolic trgpights consume 960 to

1,120 gallons per MWh (similar to a wet cooled naltgas plant), while sterling engines
consume 4 to 6 gallons per MWh, mostly for mirr@shing. Porous surfaces in the project area
minimize impacts on surface water storm flows. agphotovoltaic plants require periodic
washing but do not require cooling.

Biomass(forest or agricultural residuals) may use wabetlean materials prior to combustion.
Other water requirements are similar to wet coolairal gas-fueled plants, 760 to
1,170 gallons per MWh.

Theanaerobic digestionof human or animal wastes (wastewaters) produges af 50 to

80 percent methane (biogas) that can be combusf@mduce electricity. Wastewaters are
regulated by the State Water Resources ControldBarad Regional Water Quality Control
Boards to ensure they do not impair surface watktise state. Digester projects would need to
obtain a permit for wastewater discharge if theyrast already part of a permitted wastewater
treatment facility.

Landfill gases(mostly methane) plants using simple-cycle engaoesume 80 to 830 gallons
per MWh, whereas reciprocating engines consumetiessl gallon per MWh. Both engines
are currently in use, but are both less consumplige wet cooled natural gas-fueled plants. In
the future, use of reciprocating engines shouldrmuraged to minimize water resource
impacts.

Geothermal sources of energy production rely on hot watets@mncentrated steams that tend
to have high mineral contents. These waters aé tescreate thermal power and then re-
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injected into the ground, consuming 8 to 30 gallpesMWh. Geothermal wells are designed to
minimize impacts on nearby water resources. Moimidgois usually required to ensure there are
no water quality impacts on nearby surface or gdouaters.

Smallhydropower projects are used in locations where water regsuaice already disturbed.
They do not consume additional water resourcesaimyater quality, or create waste waters.

Coal Emission Reduction Standard (Under Evaluation) Up to 8 MMT COE
Coal-fired turbine-generator plants use water twrdenser cooling, boiler make-up water, flue
gas desulfurization system spray, ash transporb#rat plant uses. Non-consumptive water use
averages 25,000 gallons per MWh, while consumptiater use averages 470 gallons per MWh.
Coal mining can result in acid mine drainage orlp@b poor-quality water, brought to the
surface by mining activities. The employment afcen capture storage systems would further
increase water resource impacts.

If reducing coal emissions results in a transitmsources of energy with lower water demands,
water resource benefits could occur both by redpeiater demands and resultant wastewaters.

7. INDUSTRY

Requlatory Background

Before a facility can be constructed, it must abf@érmits to emit air pollutants, use water
resources, and to develop land. For water sup@igr quality and wastewater, the stationary
source must comply with:

To obtain water service or a water right, applmagi are made to the appropriate local
water provider or the State Water Resources Bodrdter administered by a local agency
may be obtained through an application processiwimiay or may not require an
environmental review. It may also require thelfgcto prove it meets a specified degree
of water conservation. Water regulated by theestequires avater right, which is a
lengthy public application process that requireS QBEEompliance.

To obtain wastewater service or a permit to disphao surface waters, applications are
made to the appropriate local wastewater providéne State Water Resources Board.
Local wastewater providers will require an engimgganalysis to support issuance of a
Permit to Dischargeinto the municipal sewer servi¢.Industrial facilities can also fall
under a local agency’s wastewaletreatment Program, which may require additional
onsite pre-treatment of industrial wastewaterscilféas with Zero-Discharge Waste
systems may also have to obtain a local permitilii@s that wish to discharge
wastewater directly into surface waters must comptl theNational Pollutant
Discharge Elimination Systemwhich is administered by the State Water Resources
Control Board. This permit restricts magnitude gndlity of discharges to avoid
degradation of the receiving water body.

3 In this case, the municipal wastewater treatménitps the holder of the state permit to dischaogsurface
waters.
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Depending on the scale and nature of water ancewas¢r associated with a facility, it
may have to comply wit€REQA to support its permit applications. CEQA requires
proposed industrial facilities to analyze and diéscthe potential for environmental
impacts, identify ways to reduce adverse impactsadfer alternatives to the project, and
to disclose this information to the public. A Lddegional, or State government agency
serves as the lead or responsible agency for a Ciag@Ament. Local, Regional, and State
government agencies also both establish guidamc@HQA analyses and review
documents for consistency with established pladsragulations. This process examines
projects for localized impacts and proposes meadormitigate significant impacts.

(I-1) Energy Efficiency and Co-Benefits Audits forLarge Industrial Sources

TBD MMTCO .E
This measure is not anticipated to affect watesueses, unless measures are identified and
implemented that improve energy efficiency througproving water use efficiency.

Carbon Intensity Standard for Cement Manufacturers (Under Evaluation)

1.1-2.5 MMTCO-E
Carbon Intensity Standard for Concrete Batch Plants(Under Evaluation)

2.5-3.5 MMTCO,E
Waste Reduction in Concrete Use (Under Evaluation) 0.5-1 MMTCO-E
Energy efficiency and blended cements are not éggddo impact water resources. As with any
sector where biofuels are being considered amaliges to fossil fuels there is the potential to
impact water supply and water quality.

Refinery Energy Efficiency Process Improvement (Undr Evaluation) 2-5 MMTCOE
This measure is not anticipated to affect wateosueses, unless measures are identified that
improve energy efficiency through improving watseefficiency.

Removal of Methane Exemption from Existing RefineryRequlations (Under Evaluation)
0.01-0.05 MMTCGOE
This measure would not affect water resources, e&thane is an air emission.

Oil and Gas Extraction GHG Emission Reduction (Unde Evaluation) 1-3 MMTCO .E
GHG Leak Reduction from Oil and Gas Transmission (Wder Evaluation)

0.5-1.5 MMTCOE
This measure is not anticipated to affect watesuases, as this measure addresses combustion
and air emissions.

Industrial Boiler Efficiency (Under Evaluation) 0.5-1.5 MMTCOE
This measure is not anticipated to affect wateoueses.

Stationary Internal Combustion Engine Electrification (Under Evaluation-Revised)
0.1-0.05 MMTCO.E

Under this measure that is under evaluation, éfieettion or distributed generation (combined

heat and power systems) would replace some laggd-foel based combustion engines at
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industrial facilities. Water effects would depamabn both the engine being replaced and the
new source of electricity, but overall the impactwater resources is expected to be minimal.

Glass Plant Enerqy Efficiency—Equipment Efficiencyand Use of Recycled Materials
(Under Evaluation) 0.1-0.2 MMTCO,E
This measure is not anticipated to affect wateoueses.

Off-Road Equipment (Under Evaluation) Up to 0.5 MMTCO,E
This measure is not anticipated to affect wateoueses.
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D. NATIVE SPECIES AND BIOLOGICAL RESOURCES

Currently there are 58 species on the endangesieid ICalifornia. Growing population and
associated development will also continue to st@gornia’s native species and biological
resources, by removing or impairing habitat, oreseg habitat corridors. By 2020, several
listed or endangered species have the potenti@d¢ome extinct due to the continued
degradation of the natural system. Pressures figpalation growth come from the

development of land for population support infrasture, the overharvesting of food species, the

introduction of invasive species and predation bygehold pets, and other disturbances to
natural features, like the alteration of streanwvfio

The Attorney General has suggested that it isadififito provide a general statement regarding
the impacts the changing climate has on the Staggied ecosystems. It is clear that rising

temperatures, altered water supplies, and otheramaental variations will make some habitats

less hospitable for sensitive plants and animals.

Regulatory Background
Native species and biological resources include@and introduced aquatic and terrestrial

species, plants, and their habitats. Biologicabueces are regulated at both federal and state
levels, and many water resource regulations alstegtr biological resources. These regulations

help protect and recover resources, by requiriegigpreview and permits of actions that may
impact those resources.

Federal Laws and Regulations include:

The Endangered Species Act (ESA(JL6 U.S.C. 1531-1543) established a program for the

conservation of threatened and endangered pladtaramals and the habitats in which
they are found. The U.S. Fish and Wildlife Serile&/S) of the Department of the
Interior maintains a worldwide list which includ&S74 endangered species (599 are
plants) and 351 threatened species (148 are plaBfgcies include birds, insects, fish,
reptiles, mammals, crustaceans, flowers, grasadsraes. The law requires federal

agencies, in consultation with the FWS and/or ttfe. Blational Oceanic and Atmospheric
Administration (NOAA) Fisheries Service, to enstlrat actions they authorize, fund, or
carry out are not likely to jeopardize the contid@xistence of any listed species or result
in the destruction or adverse modification of deatgd critical habitat of such species.
The law also prohibits any action that causes kirftg of any listed species of endangered
fish or wildlife.*®

TheFish and Wildlife Coordination Act (16 U.S.C. 661-666) requires government
agencies to consult with FWS prior to modifying thaters or channel of a body of water,
with a view to the conservation of wildlife resoesc The Act also authorizes land and
water acquisition by federal construction agentoesvildlife conservation and
development.

% http://www.epa.gov/lawsregs/laws/esa.html
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TheCoastal Zone Management Ac{16 U.S.C. 1456) establishes federal programsier t
management of the nation's coastal resources andréat Lakes in order to balance
economic development with environmental consermatimd for the study of human
influences on estuaries. The programs are admiagtey NOAA's Office of Ocean and
Coastal Resource Management (OCRM).

State Laws and Regulations include:

The California Endangered Species Act (CESAJFish and Game Code § 2050 et seq.)
was enacted to protect or preserve all native spatfifishes, amphibians, reptiles, birds,
mammals, invertebrates, and plants, and their &gbithreatened with extinction and those
experiencing a significant decline which, if nottad, would lead to a threatened or
endangered designation. The Department of FistGamde (DFG) is charged with
enforcing the Act and with issuing permits authimggzincidental “take” to otherwise

lawful development projects.

TheNative Plant Protection Act(Fish and Game Code § 1900-1913) was enacted to
preserve, protect and enhance endangered or rare pknts of this state. Habitats are
threatened with destruction, drastic modificationsevere curtailment, or because of
commercial exploitation or by other means, or beeanf disease or other factors. DFG
maintains a list of protected plants and negotiaggeements to protect threatened plants.

TheNatural Community Conservation Planning Act (Fish and Game Code § 2800 et
seq.) expands the Endangered Species Act to cansatural communities at the
ecosystem scale while accommodating compatible aied The program seeks to
anticipate and prevent the controversies and grkdbaused by species' listings by
focusing on the long-term stability of wildlife apdant communities and including key
interests in the process. This program is impléeteby DFG.

The California Coastal Act (Public Resources Code 8§ 30000, et seq.) is Caidr
version of the federal Coastal Zone Management Actprotect California’s coastal
resources, the California Coastal Commission reviallvproposed construction in the
defined coastal zone.

Process of Evaluation

Where possible, ARB reviewed existing studies, mmmental documentation, and regulatory
documentation for pertinent information. Documéntaand studies for existing activities were
used to estimate expansion of those types of #esvi Where no information was available,
ARB consulted experts at state agencies, includirtbe Air Resources Board and Climate
Action Team agencies. More detailed informatioawtihe recommended regulations and the
measures under evaluation is provided in Appendaf tbe Draft Scoping Plan, as well as in the
discussion of the potential impact on air resou(8extion 3A).
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1. CALIFORNIA CAP-AND-TRADE PROGRAM LINKED TO WEST ERN CLIMATE
INITIATIVE

No direct impacts from the recommended measure idergified at this time that could
adversely affect plant or animal species or theusses on which they rely as a result of a
compliance-based trading program that complies ARIB2 requirements. Indirect impacts of
this recommended measure would be evaluated asfghe rule development process.

2. TRANSPORTATION AND GOODS MOVEMENT

(T-1) Pavley | and Pavley ll-Light-Duty Vehicle GHG Standards 31.7 MMT COE
(T-3) Vehicle Efficiency Measures 4.8 MMT COE

At times, the refining, marketing and distributiohgasoline adversely affects water quality due
to leaks, spills, and wastewater discharge. Theder quality impacts can also impair important
habitat, or interfere with critical life-cycles nétive species. Any reduction in fuel use would
reduce the opportunity for such occurrences. Cprely, the ARB staff projects that the
recommended measures could have a positive impaabtogical resources.

(T-2) Low Carbon Fuel Standard 16.5 MMT CO.E
At times, the refining, marketing and distributiohpetroleum fuels adversely affects water
guality due to leaks, spills, and wastewater disggha These water quality impacts can also
impair important habitat, or interfere with critiddie-cycles of native species. Any reduction in
petroleum fuel use would reduce the opportunitysiach occurrences.

Some biofuels feedstocks have the potential tacaffative species and biological resources, if
feedstocks are produced though conversion of irapbttabitat to agriculture or increase
agricultural activities in species’ corridors.

Hydrogen production and use should have littleaafiect on native species and biological
resources outside of any potential effects froneiitsrgy and water source.

(T-4) Ship Electrification at Ports 0.2 MMT COE
(T-5) Goods Movement Efficiency Measures 3.5 MMT CeE
Ports affect the coastal and ocean environmeriggsicting with shallow aquatic habitat and
species, pelagic species including migrating mamanaadd bird species. Some of these species
are endangered or threatened. Species and halaitatse impacted by physical activity within
or changes to their habitat, water quality degiadatrough wastes and accidental discharges,
and through the introduction of invasive speciesnbgrnational vessels. Ports regularly
undertake programmatic and project-level CEQA dasntation for their proposed activities,
and many coastal environments in California hawezisph environmental regulations and
oversight.

One maintenance practice to be considered in thenaycial harbor craft measure is the use of
anti-fouling products on the hulls to improve hgnhoothness. The active ingredient of a number
of anti-fouling products is copper. The coppesli@vly leached out of the product and thereby
inhibits the growth of species that foul vesseldiwulThe potential adverse impacts to biological
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resources are associated with the leached copgiciparly in harbors and marinas that are
relatively shallow and experience a reduced lefglaier circulation. The use of anti-fouling
products containing copper could negatively impmatogical resources. ARB staff would
promote the use of non-toxic anti-fouling produaysvessel owner/operators and educate them
about the dangers associated with other prodWfigh non-toxic products, a vessel
owner/operator would have to clean the hull moegdently than if they were to use copper-
based anti-fouling products. However, non-toxiodurcts do not need to be reapplied as often as
copper-based products.

The recommended goods movement measures are toviengfficiencies in port activities to
reduce GHG emissions. Many of these efficiencmgdresult in reduced fossil-fuel
combustion. Reduced fossil-fuel combustion atpbés similar potential benefits described in
the evaluation of measures T-1 and T-3. Improvesi@nocean and harbor vessels could also
potentially reduce regular and accidental dischatgevater.

(T-6) Heavy Duty Vehicle GHG Emission Reduction — Arodynamic Efficiency

1.4 MMT CO-E
(T-7) Medium and Heavy-Duty Vehicle Hybridization 05 MMT CO-E
(T-8) Heavy-Duty Engine Efficiency 0.6 MMT CO-E

Measures T-6 and T-8 are not expected to affectenapecies or biological resources, as they
are not expected to change the number of vehicl2820. Measure T-7 is estimated to avoid
some fossil-fuel combustion, and in that respeatccbave benefits similar to measures T-1 and
T-3.

(T-10) High Speed Rail 1 MMT COE
The Draft Scoping Plan supports the implementatioa high speed rail system. The
recommended HSR program has undergone environnrentalv under CEQA and NEPA.

ARB reviewed this documentation for its analysibmiogical resources. The programmatic
EIR/EIS examined the impacts of the High Speed &albiological resources at a statewide
level, finding that the HSR has the potential fign#icant impacts on biological resources and
wetlands. This is largely due to the need for m#vastructure corridors in areas of biological
resources. The PEIR/EIS identifies program desigtigation, and further evaluation strategies
to minimize these impacts.

Feebates (Under Evaluation) 4 MMT CO,E
This measure considers financially incenting th@gition from high-GHG emitting vehicles to
low-GHG emitting vehicles by imposing a fee on thener and offering a rebate on the latter.
This would have upstream impacts on biological weses similar to measures T-1 and T-3.

3. LOCAL GOVERNMENT AND REGIONAL TARGETS

Requlatory Background

Local governments have the authority to establisiwable land uses within their spheres of
influence inGeneral Plans Government Code 85040.2directs cities and counties to develop
these comprehensive, long-term plans to guide éuerelopment.
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The California Land Conservation Act of 1965 known as the Williamson Act, enables
local governments to enter into contracts with g@iandowners to restrict properties to
agricultural and open space activities.

CEQA requires General Plans to describe the potentia@rfgironmental impacts through
a public process.

LAFCOs in each county adopt spheres of influence for eagtwithin the county, and
make determinations on changes to those boundartesr decisions can influence air
quality in the way in which they allow additiona\wklopment to occur.

(T-9) Local Government Actions and Regional Targets 2 MMT COE
Development that emphasizes low impact, compaattron urban areas can also emphasize
biological-species friendly development, incorpamatof wildlife corridors, conservation of
open spaces and valuable habitat and reduced bfeaigrint. These types of activities would
benefit biological resources and native speciesctly. Indirectly, reducing impacts on water
guality and air quality could also benefit biologjicesources and native species.

Congestion Pricing (Under Evaluation) up to 1 MMT QO-E
Pay-As-You-Drive Insurance Premiums (Under Evaluaibn) up to 1 MMT CO-E
Indirect Source Rules for New Development (Under Eaduation) up to 1 MMT COE
Programs to Reduce Vehicle Trips (Under Evaluation) up to 1 MMT COE

The measures are proposed as mechanisms to reghickewse and to encourage higher density
developed areas. Increasing density also preskemddrom development, and would
complement measure T-9.

4. ELECTRICITY AND NATURAL GAS

Regulatory Background

For large energy facilities, theEC Certification processserves as an equivalent to the
otherwise required state and local permitting resjuents. The CEC has authority to certify
(permit) the construction and operation of therglattric power plants 50 megawatts or larger
and all related facilities. The site certificatiprocess provides a review and analysis of all
aspects of a proposed project, including water lsuggailability and wastewater impacts,
equivalent to the CEQA process. The process esafsublic process. Smaller facilities with no
potentially significant environmental impacts cqplg for an exemption process, similar to a
mitigated negative declaration approach under CEQA.

The CEC works with local governments to ensurenationally equivalent permitting process.
CEC prepare the necessary evaluation in a “PrefingiStaff Assessment”, working with federal,
state, and local government to ensure it providesrtformation needed for the respective
agencies to approve the project and either ses/seaappropriate permit or basis for the
appropriate permit.

The State Water Resources Control Boartt&ter Quality Control Policy on the Use and
Disposal of Inland Waters Used for Powerplant Coohig” (Order No.75-58) encourages the
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use of alternative sources of cooling water anthleruse of alternative cooling technology.
Alternative sources of cooling water identifiedtie policy include wastewater, irrigation return
flows, and naturally brackish water. The policgaéncourages the evaluation of dry or wet/dry
cooling technology for those facilities that maguae water from the Sacramento-San Joaquin
River Delta. A fundamental purpose of this regulais to protect species from impingement
and entrainment by cooling tower intakes and frberrhal discharges of cooling towers.

(E-1) Enerqy Efficiency and Conservation 15.2 MMTCQOE
(CR-1) Energy Efficiency and Conservation 4.2 MMTCOE
Additional Energy Efficiency and Conservation (Unde Evaluation) 4.8 MMT COE

These measures are not expected to directly afdnte species or biological resources.
Avoided demand for electricity would potentiallystdt in a reduction of the number of power
plants constructed in the future, some of which mmaye developed in areas with important
habitat.

(CR-3) Solar Water Heating 0.1 MMT CO,E
Expansion of Solar Water Heating (Under Evaluation) 1 MMT COE
These measures are not expected to affect natdaespor biological resources, as they are
located in developed areas. Avoided demand fatrgdey would potentially result in a
reduction of the number of power plants construatetie future, some of which may have
developed in areas with important habitat.

(E-4) Million Solar Roofs 2 MMT CO ,E
Expanded Million Solar Roofs (Under Evaluation) 1.3MMT CO ,E
These measures are not expected to directly afdnte species or biological resources, as they
are located in developed areas. Avoided demaneléatricity would potentially result in a
reduction of the number of power plants construateitie future, some of which may have
developed in areas with important habitat.

(E-3) Increasing Combined Heat and Power 6.8 MMT CGE
This recommended measure would not directly impatt/e species or biological resources, as
CHP systems would be installed in existing fa@#ti Avoided demand for electricity could
potentially result in a reduction of the numbepofver plants constructed in the future, some of
which may be developed in areas with important taabi

(E-2) Renewables Portfolio Standard 21.2 MMT CGE
This recommended measure would increase the oypenalentage of renewable energy sources
such as wind, solar, biomass and geothermal, ¢f efdy’s energy sources. This requirement
could be met through any potential mixture of reakl@ energy sources, and will most likely be
driven by a number of factors, including the auaility of renewable sources within the
geographic region of each utility. For these reasbe benefits and impacts of each renewable
resources are evaluated relative to natural gasaannot individual quantified for potential air
emissions.

Wind, solar, and geothermal facilities are locatdere they can best harness these resources,
often in rural areas. Although biological resosread native species are best addressed on a
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project-level basis, a higher-level analysis inthsahat projects in rural areas and using greater
amounts of land have a significantly greater paakfdr impacts than their urban, small acreage
counterpoints.

Wind energy projects have potential direct and indim@qtacts to birds and bats, including
death. Siting and design of wind turbines andteelanfrastructure can minimize potential
impacts. Advances in turbine and wind farm desigve resulted in the use of fewer, more
powerful turbines and better protection for bird®ind project developers can also use
guidelines developed by the California Energy Cossimoin and the California Department of
Fish and Game to evaluate and minimize these impact

A solar thermal plant requires around 50 times more land than coeadbcycle natural gas-
fueled power plant per MW. Construction activiteessociated with solar thermal plants disturb
the land, and fencing can interfere with wildlif@gdors. Specific impacts will depend on the
biological characteristics of the land being depelb for solar thermal plants, and sensitive
populations and habitat should be avoided as eemaitstate policy. The 2007 Environmental
Performance Report from the California Energy Cossion identifies and discusses the
potentially significant and cumulative impacts daege number of solar plants proposed on
Bureau of Land Management (public) lands, includingsensitive species in the Mojave Desert.
Projects located in areas where the vegetatiorhahdat have already been disturbed are
preferable. There are also potential issues assolcwith uncompleted projects, where vast
amounts of land are disturbed in facility prepanatibut plants are not constructed. Nitrogen
dioxide deposition from cooling towers can alsordelg vegetation, which is generally mitigated
through additional provision of habitat compengatio

There are no current large-scatdar photovoltaic plants operating in California, although there
are several proposed. Photovoltaic plants use tandeper MW than solar thermal plants, and
about 80 times the acreage of a combined-cycleaagas plant per MW. The

2007 Environmental Performance Report states tira¢ist technological advances may reduce
the land footprint by up to 50 percent. Affectslomological resources and native species would
be determined by the location of the plant.

Biomass(forest or agricultural residualghaerobic digestersand combustion dandfill gases
are not expected to affect biological resourcesraiive species outside of their physical
construction impacts.

Geothermal projects are frequently located in rural areaswamdisturbed areas, but have a
relatively small footprint. It is possible thatm@rojects would impact biological resources and
would be required to reduce or minimize those ingp#wough habitat compensation. Nitrogen
dioxide deposition from cooling towers can alsordeg vegetation.

Small hydropower projects could potentially affect biological speand native species, if they
are present in the already-disturbed habitat tleatmade channels may provide.

New transmission infrastructure can also impadogical resources and native species through
habitat disturbance and alteration (during andfeihg construction) and through direct harm of
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birds and bats from operating power lines. The RE®ject is examining these issues and is
expected to have recommendations this year.

Coal Emission Reduction Standard (Under Evaluation) Up to 8 MMT COE
The operation of coal plants has associated ais®ams and local depositions of selenium,
mercury, and other toxics, as well as sulfatesramdtes. These toxics, nitrates and sulfates
have the potential to impact biological resourass @ative species. Acid mine drainage and
habitat destruction associated with coal mining @isse significant impacts to local biological
resources and native species. Reducing coal{liogeer plants in the future could potentially
avoid these types of impacts in new locations. |&=gment of those plants with energy sources
in California could result in affects on biologicgalsources and native species. Types and scale
of effects are described in the evaluation of mesaEu42.

7. INDUSTRY

Requlatory Background

Before a facility can be constructed, it must abtarious permits to emit air pollutants, use
water resources, and to develop land. If the pgegdacility construction occurs in a location
with identified habitat or species, or occurs ia thcinity of a surface water or protected area,
the stationary source must comply with:

CEQA requires proposed electricity and natural gasiteesito analyze and describe the
potential for environmental impacts, identify wagseduce adverse impacts and offer
alternatives to the project, and to disclose thigrimation to the public.

(I-1) Energy Efficiency and Co-Benefits Audits forLarge Industrial Sources

TBD MMTCO -E
These measures are not expected to affect nateaespor biological resources, as all actions
would occur on already developed lands.

Carbon Intensity Standard for Cement Manufacturers (Under Evaluation)

1.1-2.5 MMTCO,E
Carbon Intensity Standard for Concrete Batch Plants(Under Evaluation)

2.5-3.5 MMTCO,E
Waste Reduction in Concrete Use (Under Evaluation) 0.5-1 MMTCOE
Energy efficiency and blended cements are not é&gddo impact biological resources. As with
any sector where biofuels are being consideredtamatives to fossil fuels there is the potential
to impact biological resources through changeamad land water resources.

Refinery Energy Efficiency Process Improvement (Undr Evaluation) 2-5 MMTCOE
Removal of Methane Exemption from Existing RefineryRequlations (Under Evaluation)

0.01-0.05 MMTCOE
These measures are not expected to affect nateaespor biological resources, as all actions
would occur on already developed lands.
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Oil and Gas Extraction GHG Emission Reduction (UndeEvaluation) 1-3 MMTCO >E
GHG Leak Reduction from Oil and Gas Transmission (Wder Evaluation)

0.5-1.5 MMTCO-E
These measures are not expected to affect nateaespor biological resources, as all actions
would occur on already developed lands.

Industrial Boiler Efficiency (Under Evaluation) 0.5-1.5 MMTCOE
Stationary Internal Combustion Engine Electrification (Under Evaluation-Revised)

0.1-0.5 MMTCO-E
These measures are not expected to affect nateaespor biological resources, as all actions
would occur on already developed lands.

Glass Plant Energy Efficiency—Equipment Efficiencyand Use of Recycled Materials

(Under Evaluation) 0.1-0.2 MMTCO.E
This measure is not expected to affect native sgemi biological resources, as all actions would
occur on already developed lands.

Off-Road Equipment (Under Evaluation) Up to 0.5 MMTCO,E
This measure is not expected to affect native sgami biological resources, as the number of
vehicles and equipment would not change as a rektllis measure.
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E. WASTE DISPOSAL AND HAZARDOUS WASTE

Regulatory Background
Solid waste and hazardous materials are regulatedeaeral level by the U.S. EPA.

Solid and hazardous waste management is regulatedgh theResource Conservation

and Recovery Act(RCRA, Title 40 of the Code of Federal Regulatipasts 239 through
299) RCRA established a solid waste program (subtitléhld) set guidelines for solid waste
management and disposal facilities and prohibiehafumping; a hazardous waste program
(subtitle C) which established a “cradle to graspproach of hazardous material handling;
and an underground storage tank program (subyitlet regulates tanks storing hazardous
substances and petroleum products.

States have developed permitting programs to impierRCRA. In California, there are a
number of statutes:

Title 14 of the California Code of Regulations (CCRgnacted the State’s solid waste
management progranTitle 27 CCRimposes restrictions on land disposal to protextew
resources. The California Integrated Waste Managemoard (CIWMB) is the state
agency charged with overseeing enforcement of treggdations. Local agencies are
responsible for developing, implementing, and erdorent waste management programs
that are certified and enforced by the CIWMB.

The Department of Toxic Substances Control (DT®@)léments and enforces California’s
hazardous materials management progfaitle 22 Division 4.5 CCR), in conjunction with
Certified Unified Program Agencies (CUPA). Hazardanaterials are codified as materials
that are toxic, reactive, ignitable or corrosivel &iave special disposal requirements.
Hazardous materials are tracked from generatoagiavfacility, and handlers have to meet
tracking and handling requirements.

Process of Evaluation

Where possible, ARB reviewed existing studies, mmmental documentation, and regulatory
documentation for pertinent information. Documéntaand studies for existing activities were
used to estimate expansion of those types of #esvi Where no information was available,
ARB consulted experts at state agencies, includirtbe Air Resources Board and Climate
Action Team agencies. More detailed informatioawtihe recommended regulations and the
measures under evaluation is provided in Appendaf tbe Draft Scoping Plan, as well as in the
discussion of the potential impact on air resou(8esxtion 3A).

1. CALIFORNIA CAP-AND-TRADE PROGRAM LINKED TO WESTE RN CLIMATE
INITIATIVE

The recommended measure is not anticipated totriesallsubstantial increase in the generation
of solid or hazardous wastes. There may be a patéor GHG emission reduction technologies
to result in the use of hazardous materials (argmonia from electricity generation). The cap

and trade program will comply with the environméwtansiderations required by AB 32 as well
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as existing state and federal regulations. Asgfatie regulatory development of this measure,
this potential will be further examined.

2. TRANSPORTATION AND GOODS MOVEMENT

(T-1) Pavley | and Pavley ll-Light-Duty Vehicle GHG Standards 31.7 MMT COE
(T-3) Vehicle Efficiency Measures 4.8 MMT COE
These measures are not expected to affect wagtesaisor hazardous materials, as they do not
recommend significantly or materially changing \ads. Reduced upstream transport of fuels
would reduce the potential for accidental spills.

(T-2) Low Carbon Fuel Standard 16.5 MMT CO.E
Biodiesel: Biodiesel production uses sodium hydroxide, hexanlfuric acid, and methanol.
These will be present in any waste generated aadlages are also likely generated during the
esterification process. An EIR for a Biodieseliliacin CA lists: “Glycerol Disposal— The
glycerol by-product contains unused catalyst, s&ter, methanol, and soaps that the facility is
planning to dispose of as a dust inhibitor for adused for producing hydrogen.” Biodiesel
biodegrades much more rapidly than regular diesel.

Ethanol: Current state-of-the-art dry milling plants are esjed to generate minimal waste,
including little to no waste water (due to recyglin EIRs for facilities indicate hydraulic oil as
being the only hazardous waste that needs disposal

Hydrogen: Precious metals, such as platinum, are expectee tecovered from fuel cells at
the end of their useful life. Carbon fiber usedhyarogen tanks is highly valuable as a recycled
material.

(T-4) Ship Electrification at Ports 0.2 MMT COE
(T-5) Goods Movement Efficiency Measures 3.5 MMT CeE
These measures are not expected to affect wagtesaisor hazardous materials, as they do not
recommend significantly or materially changing \ois, vessels, structures, or equipment.
Reduced upstream transport of fuels would redue@ditential for accidental spills.

(T-6) Heavy Duty Vehicle GHG Emission Reduction — Arodynamic Efficiency

1.4 MMT CO-E
(T-7) Medium and Heavy-Duty Vehicle Hybridization 05 MMT CO-E
(T-8) Heavy-Duty Engine Efficiency 0.6 MMT CO-E

These measures are not expected to affect wagtesadisor hazardous materials, as they do not
recommend significantly or materially changing \ads. Reduced upstream transport of fuels
would reduce the potential for accidental spills.

(T-10) High Speed Rail 1 MMT COE
The Draft Scoping Plan supports the implementatios high speed rail system. The
recommended HSR program has undergone environnrentalv under CEQA and NEPA.
ARB reviewed this documentation for its analysidmfiogical resources. The programmatic
EIR/EIS examined the impacts of the High Speed &ailvaste and hazardous resources at a
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statewide level, finding no specific statewide irtgsaon waste and hazardous materials, but
identifying the need to further evaluate this issueugh the subsequent project-level EIR/EIS.

Feebates (Under Evaluation) 4 MMT CO ,E
This measure considers financially incenting th@gition from high-GHG emitting vehicles to
low-GHG emitting vehicles by imposing a fee on thiemer and offering a rebate on the latter.
This would have upstream impacts on land resougicear to measures T-1 and T-3.

3. LOCAL GOVERNMENT AND REGIONAL TARGETS

(T-9) Local Government Actions and Regional Targets 2 MMT COE
Reductions in vehicle miles traveled would haveef similar to those described for vehicle
measures (T-1, T-3).

Congestion Pricing (Under Evaluation) up to 1 MMT QO-E
Pay-As-You-Drive Insurance Premiums (Under Evaluaibn) up to 1 MMT CO-E
Indirect Source Rules for New Development (Under Eaduation) up to 1 MMT COE
Programs to Reduce Vehicle Trips (Under Evaluation) up to 1 MMT COE

Reductions in vehicle miles traveled would have&! similar to those described for vehicle
measures (T-1, T-3).

4. ELECTRICITY AND NATURAL GAS

(E-1) Enerqy Efficiency and Conservation 15.2 MMTCQOE
(CR-1) Energy Efficiency and Conservation 4.2 MMTCOE
Additional Energy Efficiency and Conservation (Unde Evaluation) 4.8 MMT COE

Appliance and building efficiency standards aragle=d to reduce energy and water
consumption. Overall, the appliance and buildungdver rate would not change with this
recommended measure, so the production of wast&lwoti be accelerated. Efficiency
standards occasionally result in the use of nemear versions of products that contain
hazardous materials and require special recyclidge example of this is the fluorescent lamp,
which uses a small amount of mercury vapor. Tammize impacts on the environment and
landfills, new technologies are being researchetcamsumers are being encouraged to recycle
the lamps.

(CR-3) Solar Water Heating 0.1 MMT CO-E
Expansion of Solar Water Heating (Under Evaluation) 1 MMT COE
(E-4) Million Solar Roofs 2 MMT COE
Expanded Million Solar Roofs (Under Evaluation) 1.3MMT CO -E

In operation, solar water heaters do not produgenaste materials. However, some solar cell
manufacturing requires trace amounts of potenttabyc chemicals, and many solar cells are
being manufactured in California. The Public IestrEnergy Research Program of the
California Energy Commission investigated this esand concluded:

“The greatest environmental risk with silicon cedlsassociated with the use of gases (arsine
and phosphine) during the manufacturing procesm-film technologies, such as cadmium
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telluride cells and copper indium diselenide cellg being developed to increase conversion
efficiency and decrease production costs. The fi@dy routes for environmental release of
trace elements are from accidental spills durignianufacturing process. At sites with
installed PV modules, release of trace elementa §ealed modules is unlikely except due
to explosion or fire. Leaching of trace metalsvirmodules is not likely to present a
significant risk due to the sealed nature of tistaled cells and the plan for recycling of
spent modules in the futuré®”

(E-3) Increasing Combined Heat and Power 6.8 MMT CGE
Waste or hazardous materials associated with cadbirat and power systems are a function of
the fuel used for the system. Natural gas woutdoneduce physical waste. Potential waste
impacts of biomass, solar, wind, and fuel cellscaseussed in the Electricity and Natural Gas
section.

(E-2) Renewables Portfolio Standard 21.2 MMT CGE
Wind projects do not generate waste during operatiorequire hazardous materials for
construction.

Solar thermal plants do not produce any waste materials or requirectoxhazardous materials
to manufacture Photovoltaic operation and manufacturing is discussed undesunea CR-3
and E-4.

Biomassenergy is a promising use of waste to create graarg reduce the lands needed for
landfill, or the air pollutants associated with oggr combustion. Waste materials used for
biomass include corn stover, rice hulls, wheawgt@chard prunings, forest residuals wooden
construction debris, and yard and tree trimminblse combustion by-product (ash) can be
mixed with soils for use as landfill cover, or iayement aggregate.

Anaerobic digestionis a form of biological waste processing that ia& harmful biological
microorganisms, reduces odors, and physically reslogerall waste mass. This anaerobic
process produces methane that would otherwise todsel combusted.

Landfill gas is a byproduct of our current waste manageprewtices, which can be harvested
either as natural gas or through combustion.

Municipal solid waste may contain hazardous materials, which could tesdolid and gaseous
hazardous by-products. Air emissions and ash edrehted to reduce this hazard, ash can be
shipped to special landfills, or hazardous mateah be diverted from the waste prior to
combustion.

Geothermal projects do not produce waste or hazardous mksteoither than those described in
the air and water resources sections.

% potential Health and Environmental Impacts Assamiawith the Manufacture and Use of Photovoltaidel
EPRI, Palo Alto, CA, and California Energy Commisgi Sacramento, CA:2003, 1000095.
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Small hydropower projects do not generally have any waste or hazerdhaterials impacts.

Coal Emission Reduction Standard (Under Evaluation) Up to 8 MMT COE
Switching from coal to other sources of energy alfers some waste benefits: Coal mining,
processing, and combustion all have waste prodgsssciated with them that are regulated by
the U.S. EPA and by the Office of Surface MiningcRmation and Enforcement under the
United States Bureau of Reclamation. Some comtnublyproducts, such as fly ash, are
currently repurposed in construction, mine reclaomatand landscaping applications. Several
environmental groups are currently petitioning th&. EPA to regulate coal combustion
byproducts’’

7. INDUSTRY

(I-1) Energy Efficiency and Co-Benefits Audits forLarge Industrial Sources

TBD MMTCO -E
The potential energy efficiency improvements thaymesult from this measure are not expected
to impact waste disposal.

Carbon Intensity Standard for Cement Manufacturers (Under Evaluation)

1.1-2.5 MMTCO,E
Carbon Intensity Standard for Concrete Batch Plants(Under Evaluation)

2.5-3.5 MMTCO,E
Waste Reduction in Concrete Use (Under Evaluation) 0.5-1 MMTCOE
The potential energy efficiency improvements asged with these measures under evaluation
are not expected to impact waste disposal. Bleodatknts could reduce problems associated
with the disposal fly ash and slag by recyclingsthaterials.

Refinery Energy Efficiency Process Improvement (Undr Evaluation) 2-5 MMTCOE
Removal of Methane Exemption from EXxisting RefineryRegulations (Under Evaluation)

0.01-0.05 MMTCOE
These measures are not expected to affect wagtesdilsor hazardous materials.

Oil and Gas Extraction GHG Emission Reduction (Unde Evaluation) 1-3 MMTCO .E
GHG Leak Reduction from Oil and Gas Transmission (Wder Evaluation)

0.5-1.5 MMTCOE
These measures are not expected to affect wagtesaisor hazardous materials.

Industrial Boiler Efficiency (Under Evaluation) 0.5-1.5 MMTCOE
This measure could potentially accelerate the wenof industrial boilers, in favor of newer
models or fuel cell systems. This is not anti@plaio have a significant effect on waste disposal.

Stationary Internal Combustion Engine Electrification (Under Evaluation-Revised)
0.1-0.5 MMTCO-E
This measure is not expected to affect waste didmwdhazardous materials.

37 Earthjustice, et. alProposal for the Federal Regulation of Coal CommrsiVaste January 2007.
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Glass Plant Enerqy Efficiency—Equipment Efficiencyand Use of Recycled Materials
(Under Evaluation) 0.1-0.2 MMTCO,E
This measure under evaluation proposes the usdddfanal cullet (waste glass) in container
glass manufacturing and fiberglass manufacturirgclhvwould reduce the amount of raw
material needed for the processes, and reducevéralbwaste disposal needs.

Off-Road Equipment (Under Evaluation) Up to 0.5 MMTCOE
This measure is not expected to affect waste didmwdhazardous materials.
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4. PUBLIC HEALTH AND SAFETY

Public health and safety in California can be exg@dto be adversely impacted by climate
change. Several recent studies have addresseattipbi@plications for human health at the
national and international level.Greater climate variability and changes in clienaatterns
would potentially cause both direct and indiredltteeffects. Direct health and safety impacts
would result from extreme events, such as heat syalreughts, increased fire frequency, and
increased storm intensity resulting in flooding demdslides. Secondary or indirect health
effects would be associated with damages to infrefsire that cause, for example, sanitation
and water treatment problems that increase waterelhafections. Air quality impacts such as
increases in tropospheric ozone due to higher teatypes would also have health impacts.

A. AIR QUALITY AND PUBLIC HEALTH

ARB has many program and plans that are designelktdify and mitigate public health
problems due to air quality throughout the Sta&B has identified harbor communities and
sensitive populations as a priority when addresgr@g and criteria air contaminants. The Draft
Scoping Plan builds on ARB’s priorities and on-gpefforts to reduce air pollution. Within this
environmental evaluation ARB staff has quantifietiere possible, the potential changes to
NOx, VOC, primary and secondary PM2.5, and airdexhat would result from implementation
of the recommended measures and measures undeatemalin the Draft Scoping Plan.

For this section of the evaluation, staff estimdteslhealth impacts associated with PM2.5
exposure on a State level. This evaluation focasd3M 2.5 because this pollutant accounts for
the majority of premature deaths associated witpalution in California. Although we have
estimated statewide changes to emissions of k&rierpollutants in 2020, we have not
specifically assigned emission changes to indiitaalities or transportation corridors.
Because of this, we cannot reliably model futuregaality conditions across the state. Without
such modeling, it is difficult to estimate healtit@omes of criteria pollutants like ozone, whose
chemistry is highly dependent on precursors andheeaonditions and whose health outcomes
are highly dependent on length and magnitude obsuxie.

We have estimated statewide health outcomes for.PbEause the sources of PM2.5 are
distributed in similar proportions and patternpépulations, and are not strongly dependent on
meteorology for their formation or for their diremission and exposure pathways. Staff based
the evaluation on the GMERP public health methogiglevhich is provided as a reference in
Attachment F. The GMERP methodology is based esdlisources of PM2.5, and the majority
of criteria pollutant reductions from the Draft $aag Plan are from diesel sources. There are
many assumptions made in this exercise which adlietancertainty of the estimates, including
translating regional emission and health outcorf@mmation to statewide information,

estimating criteria pollutant reductions for measyand assuming that emissions and exposures
are geographically proportional. This analysigiended to provide the public with comparative
information on the recommended measures.

% patz et al., 2000.
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Requlatory Background

ARB’s first priority continues to be the protectiohpublic health, and now it joins with other
agencies, states, and countries to protect pubbéthon a global level, through the reduction of
greenhouse gases. All of the recommended meaandaesieasures under evaluation in this
Draft Scoping Plan are designed to reduce greeehgases, and many of these measures would
also contribute to ARB’s goals of reducing critgpi@lutants and toxic air contaminants. Some
of the recommended measures may result in minoeases to co-pollutants, but these minor
increases must be evaluated in the overall confexbdth the AB32 program and existing ARB
programs, which are briefly described below:

Federal clean air laws require areas out of attamwith national ambient air quality standards
to prepareState Implementation Plans (SIP)dentifying actions to bring areas into compliance
in a set timeframe. Under State law, ARB has ésponsibility to develop SIP strategies for
mobile sources and consumer products, to coordBi&testrategies with the Bureau of
Automotive Repair and the Department of Pesticidguation, and to oversee local district
programs for stationary sources. In 2007, ARB &elbthe State Strategy for Implementation of
Ozone and PM2.5 Standards.

TheAir Toxics "Hot Spots" Information and Assessment Act (AB 2588, 1987, Connelly)
requires stationary sources to report the typesqaadtities of certain substances routinely
released into the air. The goals of the Air ToXidst Spots" Act are to collect emission data, to
identify facilities having localized impacts, tocastain health risks, to notify nearby residents of
significant risks, and to reduce those signifiaésiks. The public has access to facility emissions
and risk data for specific facilities. The "Hotdsg' Act also requires local air districts to
prioritize which facilities must perform a healiBlk assessment based on the potency, toxicity,
and quantity of emissions released from the fgdiitdetermine if the facility poses a significant
risk. High-risk facilities must reduce their tox@missions and risk to acceptable levels that are
determined by the local air districts. Districhaal reports summarize the results and progress
of health risk assessments, and rank and idertifjities that pose a risk to public health.

An important source of directly emitted PM2.5 isghl exhaust. The particulate matter from
diesel-fueled engines (diesel PM) was identified &sxic air contaminant by the ARB in 1998.
Nearly 70 percent of the known cancer risk caugedibtoxics in California is attributed to
diesel PM. In 2000, ARB adopted#esel Risk Reduction Plarto reduce diesel PM emissions
by 85 percent by 2020. ARB has since adopted aeuof regulatory measures to reduce diesel
PM emissions statewide including requirementsreuse trash trucks, public agency-owned
trucks, buses, stationary engines, transportagbigeration units, cargo handling equipment,
and off-road equipment. ARB will soon consider giitin of a regulation to reduce emissions
from in-use heavy-duty trucks. Diesel control meas reduce both direct diesel PM and NOx
emissions through a combination of engine retreafitd replacements. Upcoming mobile source
fleet measures to reduce diesel PM and NOx emissioma critical part of the new State
Implementation Plan strategy, Diesel Risk Reducitan, and the Draft Scoping Plan.

The Emission Reduction Plan for Ports and Goods Movemeérn California (GMERP),
approved by ARB in ApriR006 identified key new measures necessary to feeetal air

39 http://www.arb.ca.gov/ab2588/reports.htm
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quality standards and reduce health risk in comtrasnear ports and railyards. Ships are the
largest source of SOx emissions in the State. yidaty trucks move most goods within and
through the state, and are the largest statewides@f NOx emissions. This makes it essential
to address goods movement emissions in order to PM2.5 air quality standards. Likewise,
emission reduction targets for ozone will not be mighout reducing emissions related to goods
movement.

The strategies included in the GMERP target shigktaucks, as well as the other three main
sources of goods movement emissions: harbor cafgo handling equipment, and locomotives.
By 2020, these strategies will cut statewide gandsement emissions of NOx by 63 percent,
SOx emissions by 78 percent, and will also redbeestatewide health risk from goods
movement-related diesel particulate matter by 86qrg.

Many of the strategies in the GMERP are adoptednahgrovide essential new emission
reductions needed for regional attainment, whigy tleduce the air pollution-related health risk
for those who live near our ports, rail yards, rilisttion centers, and other goods movement
facilities.

In addition, ARB’sHarbor Communities Monitoring Study (HCMS) is designed to improve
tools for measuring pollutant concentrations indiveand detecting areas where concentrations
of these pollutants are high. This study congifthree types of air pollution sampling: a
network of passive samplers, a mobile platform, ametwork of particle counters. The
sampling will characterize temporal and spatialataons of air pollution in the study region.
The sampling was conducted during 200he pollutants being measured include, but are not
limited to black carbon, carbon monoxide, nitrogerdes, particulate matter, ultrafine particles,
volatile organic chemicals, and hydrogen sulfide.

The communities being studied include Wilmington garts of San Pedro, West Long Beach,
and Carson. These communities were chosen beoatrs® emission sources in the area and the
close proximity of residents to these emission aesir The Harbor Communities are located just
north of the Ports of Los Angeles and Long Beadficlvhandle 40 percent of all container

traffic entering the United States; the area ie al&rounded by some of the most heavily
traveled freeways in Southern California, is homseeveral large refineries, and a number of rail
facilities.

Health Impacts of Ozone (Criteria Pollutant)

The formation and health impacts of ozone are stelied’® Ozone is a highly reactive gas that
forms in the atmosphere through reactions betwhemicals emitted from motor vehicles,
industrial plants, consumer products and many aberces. It forms in greater quantities on
hot, sunny, calm days making the summer seasokethexposure period.

Considerable research over the past 35 years Westigated how people respond to inhaling
ozone. These studies have consistently shownrthalation of ozone can lead to inflammation
and irritation of the tissues lining the human aya. This causes inflammation and also causes

‘0 CARB, 2005; Anderson, et al, 2004; Thurston, etG1; Stieb, et al, 2003; Bell et al, 2004; Letyk 2001; and
Gryparis, et al, 2004.
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the muscle cells in the airways to constrict, treducing the amount of air that can be inhaled.
Symptoms and responses to ozone exposure varyywelein when the amount inhaled and
length of exposure is the same. Typical symptomkide cough, chest tightness, and increased
asthma symptoms. Ozone in sufficient doses caniatsease the permeability (“leakiness”) of
lung cells, making them more susceptible to danfisaye environmental toxins and infection.

Studies of large populations have found that ozp®sure is associated with an increase in
hospital admissions and emergency room visitsiquéatly for lung problems such as asthma
and chronic obstructive pulmonary disease. Sewtudies have also associated ozone exposure
with increased premature mortality in elderly peopith chronic diseases of the lungs and
circulatory system.

People who exercise or work outdoors are at gresteof experiencing adverse health effects
from ozone exposure because they inhale more oZ8ome evidence has linked the onset of
asthma to exposure to elevated levels of ozongearcesing children. Children and adolescents
are at increased risk because they are more likedpend time outdoors engaged in vigorous
activities than adults and because they inhale mmpo@e per pound of body weight.

In order to protect public health, the federal gomeent previously set the national ozone
standard at 0.08 parts per million for 8 hours,todie exceeded, based on the fourth highest
concentration averaged over three years. ARB acal hir districts have proposed a State
Implementation Plan describing the strategies aedsures that California will pursue to reduce
ozone?' However, in March 2008, due to new studies thatshealth effects at lower
concentrations of ozone, U.S. EPA set a new 8-brpane standard at 0.075 parts per million.
States have less than one year (from March 27,)20(Q&ovide air quality information to
U.S.EPA, which will be used to designate non-attent areas by 2010. By 2011, states must
submit SIPs demonstrating how they will attain ilegv, more stringent, standard.

Health Impacts of PM2.5 (Criteria Pollutant)

Particulate matter (PM) air pollution is also watllidied. Particulate matter pollution is a
complex mixture that consists of dry solid fragnseisblid cores with liquid coatings, and small
droplets of liquid. PM can be directly emittedarhe air in forms such as dust and soot. It can
also be formed in the atmosphere from the reactioarious gases. Inhalable particulate matter
is less than 10 microns in diameter (a micron i-pnllionth of a meter) and is called PM10.
Even smaller particles, those 2.5 microns or lesfiameter, are called “fine particles” or PM2.5.
PM2.5 is a component of PM10. Diesel PM is patatumatter emitted from diesel-fueled
combustion; diesel PM has been classified as a BABRB.

Extensive research has shown that PM can be inir@lethe deep portions of the lungs. Some
inhaled particles are exhaled again, but othersslem the lungs, which can lead to
inflammation in both the lungs and the circulateygtem. Fine particulate matter may also pose
an increased health risk as it can penetrate désfjpethe lungs.

Population-based studies in hundreds of citiesratdhe world have demonstrated a strong link
between exposure to elevated particulate mattetdeand premature death, especially in people

41 http://lwww.arb.ca.gov/planning/sip/2007sip/20p+¢m
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with pre-existing heart or lung disease. The twastmelevant of these studies were performed
in many cities in the United States, and have lmegyoing for over 15 years. Both of these
studies found a strong relationship between long-féM exposure and premature death.

Scientists have observed higher rates of hospatabia, emergency room visits and doctor’'s

visits for respiratory illnesses or heart diseaseng) times of high PM concentrations. During
these periods of high PM levels, scientists alsseoled the worsening of both asthma symptoms
and acute and chronic bronchitis, and reductionsiious measures of lung function.

The elderly and people with heart and/or lung dissaare particularly at risk of experiencing
adverse effects from PM exposure. Studies hawesllswn that children may be particularly
vulnerable to PM effects. There is evidence framdngoing Children’s Health Study, funded
by the ARB for over ten years, that in communitseth high levels of PM children's lungs
develop more slowly and that at maturity they temtlave lower lung capacity than children
who grow up in communities with lower levels of PNlust as with ozone, children and infants
may also be more at risk of experiencing adverszesffrom PM because they inhale more air
per pound of body weight than do adults, they lhreéster, and have smaller body sizes. In
addition, there is some evidence that childrenveld@ing immune systems may cause them to
be more susceptible to the effects of PM than adult

Health Outcomes

ARB most recently updated its methodology for gifginty the health impacts of fine

particulate matter during the development of thed@sdviovement Emissions Reduction Plan
(GMERP). This methodology has been peer-reviewsohg the development of the GMERP.

To develop quantitative health outcome estimatéserGMERP, ARB reviewed relevant
scientific literature on health impacts associatéti air pollution exposure and chose a subset of
the studies based on strength of methodology aplicapility to California residents or
conditions. From these studies, concentrationenesp functiond? a measure of observed

relative risk, and the associated error terms @6gnt confidence intervals) were obtained for
the following health outcomes:

* Premature death: A death that occurs at a younger age than woelleipected. Air
pollution is not implicated as tleauseof death, but rather a contributing factor in
someone whose health is typically already compredjithereby accelerating the time of
death by about 14 years.

* Hospital admissions for respiratory and cardiovasclar causes: Hospitalization
admissions for conditions including pneumonia, aic@bstructive pulmonary disease
(COPD), asthma, heart attack, stroke, congestia¢ fi@lure and cardiac arrhythmia

* Asthma and lower respiratory symptoms: Symptoms such as cough, phlegm
production, chest pain, or wheeze, associatedtivéghower respiratory tract (windpipe,
lungs, and airways leading to/associated with ting$).

» Acute bronchitis: Inflammation of the main airways to the lungsuléng in symptoms
such as hacking cough and phlegm production.

* Work loss days: Days of missed work for members of the populatiga 18 through 65.

“2A concentration-response function relates chanyesposures to ambient concentrations of a
pollutant to changes in an adverse health effect.
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* Minor restricted activity days: Days when a person is not able to engage in tiseial
range of activities due to minor health conditioi$is does not include work loss or bed

confinement.

The methodology that ARB uses for quantifying premadeath and other health outcomes
from PM exposure is similar to a peer-reviewed méthogy developed by the U.S. EBAor
their risk assessments. This methodology is relyulgdated by ARB staff as new
epidemiological studies and other related studiegpablished that are relevant to California’s

health impacts analysis.

Estimation/Quantification Process

For this analysis, ARB used a methodology simha GMERP process, which is described in

Attachment E.

Estimated Health Outcomes

For this initial version of the public health evalion of the Draft Scoping Plan, ARB focused on
the criteria pollutant reductions estimated fortbeommended regulations in the transportation
and electricity and natural gas sectors. The healtcomes estimated for these sectors are

presented in Table 7.

Table 7: Estimates of Statewide Health Benefits iB020*

(number of cases)

Health Benefits of Health Benefits of Recommended Draft
Existing Measures and| Scoping Plan Measures (Transportation
2007 SIP and Electricity and Natural Gas
Health Endpoint Sectors)
mean mean
Avoided Premature death 3,700 320
Avoided Hospital admissions for 770
respiratory causes 67
Avoided Hospital admissions for 1,400
cardiovascular causes 120
Avoided Asthma and lower 110,000
respiratory symptoms 8,800
Avoided Acute bronchitis 8,700 730
Avoided Work loss days 620,000 53,000
Avoided Minor restricted activity 3,600,000 310,000
days

* Uncertainty intervals for each estimated benefitge within 20-70 percent of the mean benefit
(presented in this table). For example, the nurobpremature deaths avoided due to the
scoping plan could be between 88 to 550.

3 U.S. Environmental Protection Agen&egulatory impact analysis for the final Clean Hiterstate RulgOffice
of Air and Radiation, EPA-452/R-05-002, 2005.
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B. OTHER POTENTIAL PUBLIC HEALTH AND SAFETY ISSUES

Electric, Hydrogen, and Hybrid Vehicles: High voltage wiring within electric-drive vehicles
must be handled appropriately in the case of aleeot Emergency response personnel are
trained to identify high voltage wiring to avoiceetric shock in the case of an extraction.
Hydrogen appears to be as safe as gasoline ascevieiel. Hydrogen is extremely light and
buoyant, so it dissipates into the open air veigldy, making any flammable concentration of
hydrogen unlikely

High Speed Rail: The High Speed Rail PEIR/EIS evaluated the p@kfar public safety

issues related to electromagnetic frequency expsdlue to the wireless communication system
associated with the project. The evaluation catesdiuthat the potential adverse effects could be
avoided or mitigated to a less-than-significanelev

Regional GHG Targets: Various studies suggest that community design hasypact on

public health. A greater mix of land uses in gghbborhood can produce a number of public
health benefits. A more diverse neighborhood ealuce trips and therefore facilitate walking,
biking, and use of transit. Studies show that ncorapact development is correlated with
increased walking and transit trips. Additionapyblic health research has shown that there is a
direct connection between compact development@ndrlboy mass indices, lower levels of
obesity and decreased instances of hypertensitthough there are limitations with the studies,
the findings suggest that low impact developmeny mgprove quality of life in many ways.

The following co-benefits represent just a fewhs tmany improvements in quality of life.

Social capital has various components. It is gahedescribed as the sense of belonging and
civic participation experienced in a community.isle series of social networks that provide
trust and reciprocity and promote cultural and @i life. Studies indicate that social capital
may increase as people spend less time aloneiimvitacles due to improved transportation
planning and conducive land usésimproved social capital has been linked with ioved
mental health, prolonged life and better overadiitie’® More pedestrian- and cyclist-friendly
development and amenities may also help to increalskc safety, furthermore strengthening
community ties.

There are also many potential health benefits, asdhcreased access to health care via public
transit for people without access to vehicles, @ecreased violence and pedestrian injuries and
fatalities due to more pedestrian- and cyclistAftig development. As open spaces and
desirable locations (such as shopping, entertaihmsehools, etc) become more plentiful,
proximate and accessible to pedestrians and cyclestidents are likely to increase their levels
of physical activity. Moderate physical activigduces many serious health risks, including
coronary heart disease, diabetes mellitus, hypgdenanxiety and depression, and obesity.

**Many of these benefits are taken from the CCAP nej@CAP Transportation Emissions Guidebook”
(http://www.ccap.org/safe/guidebook/guide_completal) and “Understanding the Relationship BetwBeblic
Health and the Built Environment” report preparedthe LEED-ND Core Committee.
;‘z Sullivan and Kuo 1996, Community & Environment s 2006.

Ibid.
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Access to green space has also been shown to kbesenpacts of mental fatigue and improve
cognitive functioning in childref’

Decreased commute times and traffic congestioriedsver-induced stress and the amount of
traffic injuries and fatalities. Less vehicle usanslates into improved air quality and reductions
in adverse health impacts, such as death, candexxaterbation of asthma, which are most
realized in particularly vulnerable populationse #derly, the young and the health-impaired.

In order to bring about positive change, as welasd situations where attempts to solve one
problem exacerbate another, it is essential thég\adls of government continue to consider
other societal, economic and environmental presitn their decision-making processes related
to land use, transportation, and local governmpatations. For example, some compact
development may increase proximity to large souofgmllution, such as high traffic arterials,
distribution centers, and industrial facilities, ialnincreases exposure to vehicle air pollution
and other toxics and particulates. Communitiesikhbe designed to ensure that sensitive land
uses such as residences and schools are an addgtatee from these sources. In addition
community design should decrease vehicle use, ghracreasing transit service and walkability,
and include buildings with indoor air quality migigon to further reduce exposure. Agencies
should also consider housing supply and affordgnkeeds so that long term housing
affordability is not compromised. To maximize bf#iseand minimize unintended consequences,
agencies will need to continually balance multiplerities through an integrated planning
approach.

Agencies should also consider housing supply afwddsbility needs so that long term housing
affordability is not compromised. To maximize bfitseand minimize unintended consequences,
agencies will need to continually balance multiplerities through an integrated planning
approach.

4T NACCHO 2008
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