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Climate Change Proposed Scoping Plan Pursuant to AB 32
The California Global Warming Solutions Act of 2006

Appendix G
Economic Analysis

EXECUTIVE SUMMARY

The California Air Resources Board (ARB) is thedemency charged with implementation
of AB 32, the Global Warming Solutions Act of 20@&hich requires a statewide reduction
of greenhouse gas emissions to 1990 levels by 2820Ghe lead agency, ARB is required to
develop and approve a Scoping Plan by January(B, 20at proposes a comprehensive set
of actions designed to achieve the reductions.

The Proposed Scoping Plan (Plan) sets out ARB'®Ratendation for reducing

California’s greenhouse gas emissions. Key elesnaginthe Recommendation include the
expansion and strengthening of energy efficienogmms, achieving a statewide renewable
energy mix of 33 percent, development of a Calitooap-and-trade program that links with
other Western Climate Initiative partner prograarg] the implementation of both new and
existing state laws and policies geared towardaedugreenhouse gas emissions from the
transportation sector.

As required by AB 32, we conducted an economicyaimabf the Plan. This analysis is a
thorough assessment of the economic impact ofetmmended greenhouse gas emission
reduction measures on California consistent wighglan’s broad programmatic framework
of measures and approaches. It shows that implkemyehe recommended measures will
have an overall positive impact on economic growt@alifornia. We will analyze

individual strategies and measures in more desdaihay are further developed during the
measure development and adoption process.

Choosing a Cleaner Path

The Plan outlines an approach that will positiofif@ania for a more secure, sustainable
future where we invest heavily in energy efficiead clean technologies. This economic
analysis indicates that implementation of this farslooking approach creates more jobs
and saves individual households more money thae i$tood by and pursued an
unacceptable course of doing nothing at all to eslipur unbridled reliance on fossil fuels.

Continued economic growth is perhaps the cleanestator of the fundamental health of
California’s economy. Under a business-as-usua (ias, without putting into effect any of
the recommended measures to reduce global warmimgsiens), economic growth is
expected to total 43 percent between now and 202Minating in a Gross State Product of
almost $2.6 trillion. The analysis we have condddhdicates that if California implements
the comprehensive greenhouse gas reduction stregeggnmended in the Plan not only will
the economy grow by a similar amount as we movetd020, but it will grow at a
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slightly higher rate. Increased economic growtanscipated primarily because the
investments motivated by several measures, suttfeaxpansion and strengthening of
existing energy efficiency programs and implemeaotadbf new and existing policies to
reduce emissions from the transportation secteultrén substantial energy savings that
more than pay back the cost of the investmentg@ated future energy prices. These
results support the conclusion that the decisidifaZaia made in 2006 to reduce its
greenhouse gas emissions was not just a good emwratal choice, it also will help sustain
growth and enable the state to reap the full rarigeonomic benefits that come with a
transition to a more sustainable future.

Overall Impact on the Economy

Our analysis relied upon the Environmental DynaRevenue Assessment Model
(E-DRAM), a macroeconomic model that charactertheslow of production, consumption,
investment, and saving throughout the Californianeeny in response to specified policies.
ARB has previously used E-DRAM to assess the ecanonpacts of its regulations.

Macroeconomic models such as E-DRAM are best stiteshalyzing the economy-wide
impact of a set of recommended policy measureskipg into account their interaction and
the shifting of economic activity across sectdgsich tools and related cost-estimation
methods, however, tend to understate the bendfiitiad by market-based policies because
they cannot accurately model some important costigdeatures of market-based
compliance mechanisms, such as those includedlifo®é&’s clean car standards

(AB 1493, Chapter 200, Statutes of 2002, Pavléyse anticipated as part of the low carbon
fuel standard, and in particular, a cap-and-tradgnam. This is largely the result of the
inability of macroeconomic models to predict howrfs might invest in cost-effective energy
efficient technologies at individual facilities thaill result in reduced greenhouse gas
emissions and reduced energy-related expenditéges result of this limitation, our
economic analysis likely understates the exteth®fpositive impact on the California
economy from the full complement of measures inReReommendation.

With these caveats in mind, our modeling showsithptementation of the
Recommendation in the Plan will benefit Califorsi@conomy above and beyond the
business-as-usual projections, in 2020, by:

Increasing production activity by $33 billion
Increasing overall Gross State Product by $7dwilli
Increasing overall personal income by $16 billion
Increasing per capita income by $200

Increasing jobs by more than 100,000

* & 6 o o

Sector Specific Impacts

In addition to assessing the overall economic ingpatthe Plan, we also evaluated the
impacts that implementing the Recommendation wbaalk on households, employment,
businesses including small business, jobs, ancdhgesfinology. Overall economic impacts
for each of these sectors are consistent with tier dindings and are projected to be small,
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and for the most part positive, keeping in mind tha models tend to underestimate the
benefits to the economy as a result of market méshes.

Business Sectors

Compared to the business-as-usual case the implatioenof the Recommendations
minimally alters current growth projections for mbsisiness sectors, and in fact
enhances their growth in most cases. A potedéatease in output and employment
is, however, projected for the utility and to askesextent for the retail sectors. The
primary reason for these projections is that coressrare expected to purchase a
decreasing amount of electric power, natural gad,gasoline — considered by the
model to be a retail ‘product’ — as a result of ith@lementation of efficiency
measures contained in the Plan. While increaseddspg on efficiency and
renewable energy is expected to increase employavenall, many of the resulting
jobs will not appear in the utility sector.

Low-Income Households

AB 32 recognizes the importance of ensuring thiatresf to reduce greenhouse gases
do not produce disproportionate impacts on low4mea@ommunities. To assess the
impacts on low-income households, we analyzed momlamentation of the
Recommendation in the Plan would affect per capitame, household expenditures,
and jobs. With the Plan in effect the averagenme@er capita changed very little for
all income groups compared to the business-as-gsaahrio. Further, our analysis
indicates increased job opportunities for loweflsliworkers (approximately 50,000
additional low-wage jobs in 2020) and lower ovehallsehold expenditures driven
by greater energy efficiency. As a result, thdysisi.concludes that the overall
impacts of the Recommendation will be positiveléav-income households in
California.

Small Business

AB 32 also recognizes the key role that small besses play in California’s
economy. To assess the impacts that implementafitre Proposed Scoping Plan
would have on small businesses in the state, Wigzethhow changes in energy
expenditures would affect the competitiveness aonfltpbility of small business. To
establish those impacts, we drew upon a receny shad demonstrates that
implementing a set of policies similar to thoseoremended in the Plan would
decrease the average electricity bill by 5 perae020. Our analysis indicates that
small businesses will experience a slight net esoadenefit as a result of lower
energy expenditures along with a similar rise & tlational competitiveness level of
California businesses measured according to theeptage of revenue expended on
electricity.

Green Technology Leadership

The development of green technologies and a war&ftrained to design, develop and
deploy them will be key to the success of Califaimiefforts to reduce greenhouse gas
emissions. Our state is already benefitting frominflux of investment capital in green
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technology. In the second quarter of 2008, Calitodominated the world investment in
clean technology venture capital, receiving $80Mioni of the global total of $2 billion. This
places us well ahead of any other state, even thotlger states, such as Massachusetts and
Florida, are now undertaking similar efforts to tap clean technology investment. Taking
charge of our state’s energy destiny provides @atli& with a key opportunity to create and
maintain a steady stream of*2dentury jobs, and to continue our lead aheadturot
forward-looking states.

The Cost of Inaction

This economic analysis deals only with the econdmijgacts of the implementation of the
Recommendation in the Plan. It does not addrdss pbtential costs to California that will
directly result from inaction under the businessisisal case. Doing nothing places
California at economic risk from a variety of pe¥spves. We will continue to be at the
mercy of foreign imports of petroleum and the vagaof the international oil market. We
could lose our competitive edge as the nation’srietogy leader and magnet for venture
capital in the field of clean energy technologyndAby doing nothing, California will fail to
do its part to help prevent the most severe impafatimate change, such as reduced
snowpack and disruption of water supplies, risieg level and escalated coastal erosion,
increased pollution in our cities, longer and megeere heat waves, and increased wildfire
danger. Itis important to keep the potential €@dtadapting to such impacts in mind as a
background and context for the measures and apgpesamnalyzed here.

Peer Review and Next Steps

As part of our effort to develop the most complatgure possible of the economic impacts
of state greenhouse gas emission reduction pglwesave submitted the Economic
Analysis of the Draft Scoping Plan to an indepengamel for peer review. In addition to
the formal peer review, the economic analysis ahted ongoing work will also be
reviewed by the Climate Action Team. We also valliew any economic analyses of the
Plan submitted by outside parties.

Conclusion

The Proposed Scoping Plan Recommendation contaotsuat and effective mix of
approaches and takes advantage of the strengthappmach offers. It calls for the
deployment of efficient technologies and strategibgh will both reduce emissions and
save consumers money. Performance standards &itketrmechanisms will further allow
regulated businesses to meet those standards imasieefficient and profitable manner. A
multi-sector cap-and-trade program will providerasg financial incentive for both
producers and consumers to search out and pursumedst cost-effective emissions
reduction opportunities in ways that will achiewild@ional savings not fully captured within
the model.

The economic impact to the state is not the onhsmteration when choosing which path to
pursue; there are other aspects and benefits gadmn In this regard, the Recommendation
offers not only financial savings predicted withine model, but also assures that meaningful
emission reductions will occur gachsector of the California economy. It creates lkicgo
framework to maximize participation and benefitewatry level of government including

G-iv



Proposed Scoping Plan Appendix G: Economic Analysis

state, regional and local. The cap-and trade progirovides further environmental and
leadership benefits, including placing an absodutéssion limit on capped sectors,
expanding coverage of the program through the Wes&tkmate Initiative, providing a
model for future federal programs, and creatingdamarkets for California’s clean
technology industries.

While an important part of the process of develgghe Proposed Plan, the results of the
economic analysis will inform, but not wholly deeithe full range of measures and
approaches that will constitute the Plan adoptethbjAir Resources Board. Once the final
Scoping Plan has been adopted, ARB will condu¢h&rreconomic modeling for each of the
measures pursued to inform the best design of tmessures. The analysis presented here,
therefore, represents the beginning, not the eénahat will be an ongoing evaluation of the
best ways to achieve the goals of the overall pnogr

California has all of the ingredients to emergéhasvanguard of Zicentury economies that
are built upon clean, efficient and renewable epsayrces. The state has a track record of
successful and transformative innovation, a sti@srgmitment to both public and private
investment in new technologies, and a history ofalestrated success in designing
environmental policies that also help to fostemexroic growth. The results of the economic
analysis clearly show that California can achidweedoals of Global Warming Solutions Act
and maintain and enhance its economic and envirotahleadership.
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1. INTRODUCTION

California strengthened its commitment to addressraspond to climate change when
Governor Schwarzenegger signed Assembly Bill 32 Global Warming Solutions Act of
2006 (Nufiez, Chapter 488, Statutes of 2006). Adahad agency for implementing AB 32,
the Air Resources Board (ARB) is developing a Segitlan that will lay out a
comprehensive set of actions designed to redu@nfgoeise gas emissions in California,
improve our environment, reduce our dependencalpdigersify our energy sources, save
energy, and enhance public health while creatingjobs and driving growth in California’s
economy.

The California Air Resources Board released th@®&sed Scoping Plan on October 15,
2008. The Proposed Plan provides a Recommendabimcludes a mix of strategies that
combine market mechanisms, regulations, voluntagsures, fees, and other policies and
programs to reduce greenhouse gas emissions. |&mgmets of California’s
Recommendation for reducing California’s greenhaseemission levels to 1990 levels by
2020 include:

* Expanding and strengthening existing energy efiicygprograms as well
as building and appliance standards;

* Achieving a statewide renewables energy mix of &&ent;

» Developing a California cap-and-trade program lin&s with other
Western Climate Initiative partner programs to teemaregional market
system;

» Establishing targets for transportation-relatecegh®use gas emissions
for regions throughout California and pursuing pies and incentives to
achieve those targets;

* Adopting and implementing measures pursuant tdiegiState laws and
policies, including California’s clean car standgrgoods movement
measures, and the Low Carbon Fuel Standard; and

» Creating targeted fees, including a public goods@d on water use, fees
on high global warming potential gases, and addeard the
administrative costs of the State’s long-term cotnrmant to AB 32
implementation.

Virtually every sector of California’s economy wilay a role in reducing greenhouse gas
emissions. Implementation of the Scoping Plan rgiijuire our state’s industrial,
commercial and consumer sectors to invest in newverafficient technologies and it will put
California at the forefront of forward-looking eaamies that will be driven by clean, safe
and secure energy sources.

This Appendix summarizes our evaluation of the eaaio costs and benefits associated with
the measures set out in the Recommendation ofrtoBed Scoping Plan. As is further
discussed below, available models and relatedestishation methods tend to underestimate
the important cost-saving features inherent to etalblased policies such as the proposed
cap-and-trade program and the market-based coroplimechanisms included in the clean
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car standards and the low carbon fuel standarda #esult, we have had to adapt the
available tools to approximate the Recommendatiath, the result that the likely costs of
achieving the targeted reductions are likely tmberstated.

Next Steps

We are requesting comments on this Appendix alaitly gamments on the Proposed Plan
itself. Staff will provide an update to the Boangeting, as needed, to respond to comments
received on the economic analysis of the Proposeg@ifg Plan. The economic impact of
the proposal will be one of a number of factorg tha Board will weigh when it considers
adoption of the proposed Plan at its December hgari

Even after Board approval, the measures in theiSgdplan will undergo additional
development and refinement. The measures in tbpisg Plan must be adopted through the
normal regulatory or other formal processes, Withrecessary analysis and public input.
Most of the measures included in the Proposed 8gdpliando not yet have fully developed
implementation details, so the information currgattailable regarding their costs and
savings is necessarily preliminary. Further ecooanalysis will be conducted when ARB
and other agencies move to adopt regulations g@ranas to implement the measures.

Structure of the Analysis

The evaluation summarized here relied primarilyaanacroeconomic model of California,
using current estimates of the costs and savingseofarious measures being analyzed. In
addition to considering the macroeconomic impatte® Recommendation on California,
other impacts are considered, including: prelimyrearaluation of the potential effects on
low-income households, other households, and bssase particularly small businesses.

The following subsection summarizes the model vealus perform the analysis. Section 2
presents the results both from a macroeconomi@gpetise and in relation to certain sectors
including households and small businesses. Se8tmesents an analysis of the
“Greentech” sector and the role it will play in @aitnia’s greenhouse gas reduction efforts.
Section 4 describes the peer review procedurehiagconomic analysis will undergo.
Section 5 summarizes our overall findings and pesithe path forward.

1.1 Summary of Models

This section outlines the modeling approach empl@red the model used. (A summary of
the costs and savings of the measures that wereletbdnd a full description of the model
and are included in Appendices G-I and G-l1I; adaidl documentation of the calculation of
the cost and savings estimates are included in Agipd.) In large part, the results of any
macroeconomic analysis are driven by the inputrapsions; our cost and savings estimates
that constitute many of these inputs are basetd@bést information available to staff. As
with all elements of this analysis, we welcome statder comment on these estimates. In
addition to the models and modeling analysis dbsdrin this supplement, we will also
review any stakeholder analyses of the Proposedisg®lan policies. We believe that
obtaining results from additional models and methogies will help to further inform the
assessment of potential impacts of the Scoping [pdéaaies on California’s economy.
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Macroeconomic Modeling

The primary economic analysis was conducted usiadgehvironmental Dynamic Revenue
Assessment Model (E-DRAM). This is a ‘general &guum macroeconomic model’ of the
California economy, meaning that it calculates ¢esnin the prices of goods and services
and factors of production in the economy in sugag that the total quantity demanded and
supplied is kept in balance — in equilibrium. Aseault, it is possible to track the flow of
money from one sector to another when a specificyp set in place. E-DRAM was
originally developed for use by the California Dapegent of Finance and was subsequently
refined to assess the impacts of environmentalatigns® ARB has used E-DRAM for
several years for a variety of economic assessmiactading evaluation of the potential
economic impacts on California associated withStete Implementation Plan for the Clean
Air Act and the greenhouse gas motor vehicle ragula developed in response to AB 1493.
E-DRAM was also used for the macroeconomic analysike Climate Action Team (CAT)
report? More background on E-DRAM and a full descriptisfrthe modeling results can be
found in Appendix G-II.

Professor David Roland-Holst, of UC Berkeley, aiso the Berkeley Energy and Resources
Model (BEAR) to analyze the preliminary recommemataincluded in the Draft Scoping
Plan. The results of this analysis were incluaedppendix Il of the Economic Analysis
Supplement that was released in September 2008auBe of the short time between release
of the supplement and of this appendix and thelaiityi of the results from E-DRAM and
BEAR in the supplement, Professor Roland-Holstrditlprovide an additional evaluation of
the Recommendation in the Proposed Plan.

E-DRAM is a macroeconomic model that characteribedlow of production, consumption,
investments and savings throughout the economgspanse to policies. In order to model
the measures being evaluated, the estimated audtsaaings must be mapped to the
applicable sectors in the model. This is an imgdrstep because the relationship that
sectors have with one another describes how ddlaxsthroughout the economy. The
relationships on how dollars flow throughout thermamy are defined in a Social
Accounting Matrix discussed further in the appegasdic

The input assumptions for E-DRAM were based on andtsavings assumptions for the
individual measures in the Proposed Scoping Plaeldped by staff from the ARB and
other state agencies. The costs and savings bfreaasure were analyzed using a standard
ARB methodology to consider costs, savings, antiefbsctiveness of its proposed
regulations for the past three decades. (Additioxfakrmation on these estimates is provided
in Appendix G-I and in Appendix |.)

The modeling results are highly sensitive to thputrassumptions. As previously
mentioned, the measure-by-measure cost estimgtessent the best information currently
available to the ARB. The level of detail on tlusts and saving for the different measures

! The Department of Finance itself does not gendoaig-term economic projections for the entire @afiia
economy; however, its demographic forecasts are asénputs to E-DRAM.

2 Climate Action Team Economics Subgroup, “UpdateatMeconomic Analysis of climate Strategies
Presented in the March 2006 Climate Action TeamoRep Final Report,” October 2007.
http://climatechange.ca.gov/climate_action_teanaintml
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included in the Scoping Plan vary widely. Soméhef measures are in the later stages of
regulatory development, and as a result, costsavithgs estimates were readily available.
For other measures that have yet to undergo thesfylilatory process, costs and savings
were specifically estimated for the Proposed Sappilan.

Energy Sector Modeling

ARB has also been working with a third model, ENERZD20, developed by System
Solutions Incorporated (SSI). In response to apmditive solicitation, ICF International and
its subcontractor, SSI, were selected to supporbige detailed analysis of the economic
impact of energy-related measures using the ENER@®0 model. This modeling analysis
would have provided another perspective to supphéethe E-DRAM results.

However, at this time, no results are availablenf®ENERGY 2020 because the model has
not yet been fully calibrated. The calibrationoeffconsists of harmonizing the ENERGY
2020 model with a business-as-usual case consistdnCalifornia-specific projections for
emissions as well as demand for energy sources ¢asgpline). The calibration effort has
required several more months of work than antieigpand, as indicated, is still underway.
ARB has also been working with the contractor tmnporate detailed California-specific
measure descriptions into the model. Althoughnie¢hodology to integrate ENERGY 2020
and E-DRAM has been developed (i.e., mapping ENERG20 outputs to E-DRAM inputs
so that the models can work together), the calidmadf investment and fuel expenditures has
not been completed. Thus, ENERGY 2020 was not stk analysis of the Scoping Plan,
but is expected to help inform the subsequent egguy phase of the program. ARB
continues to work with ICF International and itdsantractor, SSI, to further refine and
calibrate the ENERGY 2020 model and prepare ief@uation of future regulations and
policy designs.

1.2 Challenges in Modeling Market-Based Approaches

The primary insight to be gained from our macro@toit modeling is the combined net
beneficial impact of the set of recommended pdieied measures embodied in the
Recommendation on the California economy, taking actcount their interaction and the
shifting of economic activity across sectors. tha reasons outlined below, however, such
models understate the benefits associated withehédsed polices, and thus also likely
understate the full range of the beneficial impacts

1.2.1 Limitations of Available Models

Macroeconomic models such as E-DRAM are well suiteghalyzing the economy-
wide impact of a set of recommended policy meastag&sng into account their
interaction and the shifting of economic activir@ss sectors. As noted above,
E-DRAM has been used in this fashion for a vargdtgast economic assessments.

Such models face several challenges in attempaimgotdel market-based policies.
First, the macroeconomic tools do not have thetaltd predict how firms might
invest in cost-effective energy efficient technoésgthat will result in reduced
greenhouse gas emissions and reduced energy-rebgiedditures. Such cost-saving
investments can only be reflected if they are detin advance as inputs to the
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model. This can be done for specific investmentsraeasures for which the costs
and savings have been estimated.

But available models do not have a mechanism tpgsty determine the nature or
costs of “unspecified reductions” that are antitgpladue to the broad flexibility
allowed by a cap-and-trade program. By their veture, such reductions cannot be
attributed in advance to any specific measureven source type. In order to
produce additional unspecified reductions, the rwsienulate a more costly
alternative. They adjust each sector’s outputrasdlting emissions by adjusting
prices of products so that they reflect the cossHIG emissions (based upon
calculated allowance prices) until the requiredssmoins reductions are achieved.
Consequently, emissions reductions in the modelmiocresponse to reduced
demand induced by increased prices. This pro\adeésaccurate picture that
overestimates the costs of how a cap-and-tradegrogould operate in practice,
since it fails to account for new investment thatld increase efficiency and produce
emissions reductions either at a net savings oel@ost.

In addition, the macroeconomic models operateeaséttor level and, therefore, do
not have the ability to capture the heterogendifaality-level emission reduction
opportunities, that is, the full range of options feducing greenhouse gas emissions
available at individual facilities throughout thate. One of the primary advantages
of market-based policies is that they take advantddhis heterogeneity—both in
terms of variety of existing options and range lafigy to innovate—to minimize
costs.

Such savings have been documented by empiricakstuds was noted by the
Market Advisory Committee, “This potential for castvings is not simply a
theoretical proposition. Studies indicate substhnbst savings from existing cap-
and-trade programs. The two major studies of sasings for the SO2 prograrare

in general agreement that savings under the trgaiogram amounted to 43-55
percent of expected compliance costs under amatiee regulatory program that
imposed a uniform emission standard. Carlson. &ital savings of over 65 percent
compared to a policy that might have forced postmostion controls (scrubbers) to
achieve the same level of emissiofistlowever, the models and related cost
estimation methodologies treat all facilities witla sector as similar and therefore do
not capture the cost reducing benefits of markeetlaolicies that these studies have
demonstrated.

Moreover, the models do not fully capture how indiial consumers can and will

take steps to pursue lower cost options. Thigisgobserved today as consumers
change driving habits and make greater use of pttalnsit, carpooling and biking in
response to gasoline price increases. In addibwer, time, market-based approaches

% carlson, C., Burtraw, D., Cropper, M. & Palmer K(R000). Sulfur Dioxide Control by Electric Utits:

What are the Gains from Trade? The Journal otiPaliEconomy, 108(6), 1292-1326; Ellerman, A. BO@3).
Lessons from Phase 2 Compliance with the U.S. Raith Program. Working Paper 03-009. Cambridge: MA:
Massachusetts Institute of Technology Center fargynand Environmental Policy Research.

* Recommendations for Designing a Greenhouse GasG@d rade System for CaliforniRecommendations
of the Market Advisory Committee to the Califordi@ Resources Board, June 30, 2007, p. 7.
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provide an incentive to find innovative ways touee emissions beyond the level
necessitated by an individual firm under a perfarocgastandard. Again, available
models do not capture how such innovation can redost.

Other modeling tools can provide a more detailed lat the cost reduction options
available to facilities. For example, ENERGY 2G#@ similar models allow for an
investment in improved energy efficiency as a wagthieve emission reductions.
These models also treat all facilities in a setttersame with the exception of the
utility sector, which in some models is represergethe individual power plant level.
In general they face the same inability to captoeeket-oriented cost savings
resulting from facility-level decisions.

1.2.2 Approach Used to Address Limitations

The Recommendation in the Proposed Scoping Plampocates a regulatory-based
cap-and-trade program that links with the Westdima&ie Initiative, as well as a
number of sector-based regulatory measures, mawhich make extensive use of
market mechanisms. Our assessment of the ecommpact of the Recommendation
is subject to the limitations of the models notbd\ae with a resultant
underestimation of benefits.

Given those limitations, we have approximated tberation of the cap-and-trade
program as well as possible with the available ringéools. For example, to
capture how facilities might make technology changereduce emissions, the costs
and savings of known efficiency measures were ifiedtso that the cost per ton for
reductions from those measures could be comparearbmn prices under a cap-and-
trade program as modeled by E-DRAM. As a proxtiertypes of actions that
facilities would take in a cap-and-trade prograns then assumed that facilities will
choose to implement measures that cost less tleaantitipated carbon price, to the
extent they have been identified.

This approach provides a conservative approximaifdrow a portion of the
reductions will be achieved by facilities covergdthe cap-and-trade program. This
technique partially addresses the model’s lacknahternal mechanism to identify
efficiency measures, but cannot fully eliminateRkurther, the model does not allow
for the impact of innovation on cost reduction, aogs not reflect the variety of
emission reduction opportunities at the individiaaility level.

Keeping these limitations in mind, our estimatehaf economic impact of the
Recommendation will understate the benefits ofntlaeket-based policies—including
the cap-and-trade program—and therefore will urtdegghe positive impact of the
Recommendation on the California economy. We ribetsss believe that the
estimate provides useful information for evaluating Recommendation and is a
reasonable application of the model.

1.2.3 Valid Comparison of Approaches Not Possible

The limitations of the available modeling toolsemfbove prevent a comparison
between market-based approaches and alternatategirs, such as one that relies

G-6



Proposed Scoping Plan Appendix G: Economic Analysis

only on direct regulation. It is worth noting thed our knowledge, no previous work
has made such a comparison in any rigorous wayrtbatporates the costs and
savings of specific reduction measures. Otheriassutave either only modeled
variations on one approach — typically one thaluides market-based measures — or
have used a broad-brush surrogate for a regulafgggoach, such as uniform
percentage reductions employed at the sector Ieatbker than incorporating the
detailed cost and savings information from indiabimeasures.

It is important to understand, as well as possihie potential impacts of the various
options available, and we devoted considerable éinteeffort to analyze alternatives
to the Recommendation. We have ultimately condudtat tools are not available to
make a valid comparison of one approach to therstivegreat part because of the
inability of the model to capture the benefitsiué market mechanism measures.
While results of analysis of alternative approackeee included in the appendices to
the Economic Analysis Supplement to the Draft Seggilan, the analysis presented
here focuses solely on the Recommendation in thpd3ed Plan.

1.3 Western Climate Initiative Modeling Activity

The Proposed Scoping Plan recommends that Cakfaiewelop a cap-and-trade program
that links to the broader regional market beingeligyed by the Western Climate Initiative
(WCI). In order to examine the economic impact¥ui| program design options, WCI
Partner jurisdictions contracted with ICF Interoall and SSI to perform economic analyses
using ENERGY 2020, a multi-region, multi-sector gyyemodel. The WCI work, as is
appropriate for a multi-state analysis, is analgzinoad greenhouse gas reduction policies
applied uniformly across the region rather thamiporating state by state specific
implementation details. The WCI economic modeh@sults are reporting in full in
Appendix D and they are discussed in the BackgrdReybrt on the Design
Recommendations for the WCI Regional Cap-and-TRrdgram, also included in
Appendix D.

To help inform the program design process, the f@lysis examined the implications of
key design decisions, including: program scopewance banking; and the use of offsets.
Due to time and resource constraints, the mod&iaglimited to the eight WCI Partner
jurisdictions in the Western Electric Coordinatidguncil (WECC) area, thereby excluding
from the analysis three Canadian provinces, Maait@uebec, and Ontario. Future analyses
are planned that will integrate these provincethaba full assessment of the WCI Partner
jurisdictions can be performed.

The WCI websitelttp://www.westernclimateinitiative.org/Economic_agsis.cfn)
contains an overview of the modeling and analy$ise main inputs to ENERGY 2020 are
presented in the Assumptions Book for ENERGY 20tich is being updated as the
analysis proceeds, and is also posted on the W@sitee The inputs include:

» Historical energy consumption data by sector;

» Forecasts of fuel prices through 2020;

* Population forecasts by state and province thr@@#; and,

» Forecast of economic growth by sector, and by stateprovince through 2020.
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The WCI partners’ analysis incorporated a set déitp@ssumptions into the reference case
against which the cap-and-trade programs wouldvakiated. These policy assumptions
include:

* Energy efficiency, fuel standards, and automohikd &fficiency (CAFE) standards
from the Energy Independence and Security Act; and,
» Existing renewable portfolio standards adopteche"WECC states and provinces.

Additionally, the reference case incorporates aggioms regarding the availability and cost
of various electric generating technologies andssian control technologies, including
fossil fuel-fired generation (oil, gas, and coaljlavind, solar, biomass and geothermal
generation.

The WCI modeling work is not directly comparabldilie ARB results reported here. The
W(CI analysis relies on a more aggregated set of @hi@sion reduction measures rather
than the specific individual policies recommendedthie Proposed Scoping Plan; it uses
somewhat different assumptions regarding the “mssiras-usual” case, and it models the
entire WECC rather than California. Nevertheldéiss,results of the WCI modeling provide
useful insight into the economic impact of greergeogas emission reduction policies.

Consistent with the conclusions of the ARB evalmtoverall, the WCI analysis found that
the WCI Partner jurisdictions can meet the regigual of reducing emissions to 15 percent
below 2005 levels by 2020 (equivalent to the AB2B20 target) with small overall savings
due to reduced energy expenditures exceeding teetdiosts of GHG emission reductions.
The savings are focused primarily in the residéatia commercial sectors, where energy
efficiency programs and vehicle standards are dggddo have their most significant
impacts. Energy-intensive industrial sectors atar@ated to have small net costs overall
(less than 0.5 percent of output).

The WCI analysis does not examine the potentiakrosmonomic impacts of the costs and
savings estimated with ENERGY 2020. The WCI Parjumésdictions are planning to
continue the analysis so that macroeconomic impauath as income, employment, and
output, can be assessed. Once completed, the esac@mic impacts can be compared to
previous studies of cap-and-trade programs coresidarthe United State and Canada.
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2. SUMMARY OF MACROECONOMIC
ANALYSIS RESULTS

To evaluate the economic impacts of the Proposegifg Plan, we compare estimated
economic activity under a business-as usual (BAddedo the results obtained when the
policies in the Recommendation are implementede BAU case and the Recommendation
are briefly described below and discussed in gretdtail later in this section. The estimated
costs and savings used as model inputs for indivicheasures are outlined in Appendix G-I.
Additional detail for all of the individual measgreontained in the Proposed Scoping Plan
can be found in Appendix C of the Plan, and motaiblen the calculation of the costs and
savings for the measures is included in Appendikthe Plan. All monetary estimates are in
2007 dollars.

Under the business-as-usual (BAU) case describlesvb&ross State Product (GSP) in
California is projected to increase from $1.8itwill in 2007 to around $2.6 trillion in 2020.
The results of our economic analysis indicate thatRecommendation in the Proposed
Scoping Plan will have an overall positive, netremic benefit for the state. Positive
impacts are anticipated primarily because the imvests motivated by several measures
result in substantial energy savings that more gfegnback the cost of the investments at
expected future energy prices.

Business-as-Usual (BAU) Reference Case

The business-as-usual case is a representatiohatftiie state of the California
economy would be in the year 2020, assuming thia¢ od the measures included in
the Proposed Scoping Plan are implemented. Whilenaber of the measures in the
plan will be implemented as the result of existiederal or state policies and do not
require additional regulatory action resulting fréme implementation of AB 32, we
do not include them in the BAU case to ensure tiaeconomic impacts of all of the
measures in the Proposed Scoping Plan are fulpsasd.

The BAU case is not generated by the E-DRAM or BEA&els. Rather, the BAU
case is constructed using several forecasts frtwar goburces. Additional information
about these sources can be found in Appendix Gshects of the BAU case are
subject to uncertainty, for example to the posybthat future energy prices could
deviate from those that are included in the BAUecalNo sensitivity analysis is
presented in this document, but ARB is exploringrapriate methods to incorporate
sensitivity analysis in future work.

Recommendation

The Recommendation in the Proposed Scoping Pldudies measures related to
energy efficiency, alternative fuels and high glalbarming potential gases, and a
regulatory-based cap-and-trade program that togetdece emissions by 174
MMTCOLE. The key measures providing the reductions delu
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* Expanding and strengthening existing energy efiicygprograms as well
as building and appliance standards;

* Achieving a statewide renewables energy mix of &&ent;

» Developing a California cap-and-trade program lin&s with other
Western Climate Initiative partner programs to teemaregional market
system;

» Establishing targets for transportation-relatecegh®use gas emissions
for regions throughout California and pursuing pies and incentives to
achieve those targets;

* Adopting and implementing measures pursuant tdiegiState laws and
policies, including California’s clean car standgrgoods movement
measures, and the Low Carbon Fuel Standard; and

» Creating targeted fees, including a public goods@d on water use, fees
on high global warming potential gases, and addeard the
administrative costs of the State’s long-term cotnrmant to AB 32
implementation.

2.1 Impact of the Proposed Scoping Plan on California’s Economy

Table G-1 summarizes the modeling results. Seee@iomic indicators are shown for
2007 and for the 2020 model results from the bssitas-usual (BAU) case and the
Recommendation. Though the model results includeranetrics, Gross State Product,
personal income, and employment have historicablnbdetermined to be most useful for
evaluating the macroeconomic impacts of policies @onomic well-being. Under the
BAU case, Gross State Product increases by $7liénbiletween 2007 and 2020, personal
income grows by 2.8 percent per year from $1.56dnilin 2007 to $2.1 trillion in 2020, and
employment grows by 0.9 percent per year from hélHon jobs in 2007 to 18.4 million
jobs in 2020.

As noted above, macroeconomic models will undexstet benefits of market-based
policies, including the cap-and-trade program. seguently, our estimate of the economic
impact of the Recommendation understates the pesitipact on the California economy.
Nonetheless, using the current best estimatesafdkts and savings of the measures, the
models demonstrate that the Recommendation hasitavpceffect on Gross State Product,
personal income, and employment. For example, Btate Product and personal income
are projected to increase slightly more than thewyld/in the BAU case, by about 0.3 and 0.8
percent, respectively, and employment is also ptegeto experience an increase of 0.6
percent. The modeling results indicate that CaliBbcan meet the ambitious AB 32 target
while maintaining and enhancing economic growth.
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Table G-1: Summary of Economic Impact Modeling
of the Proposed Scoping Plan Using E-DRAM

Business-as-
Economic Indicator 2007 Usual Recommendatiori
Real Output
($Billion) 2,535 3,597 3,630
Gro_ss State Product 1811 2 586 2593
($Billion)
Personal Income
($Billion) 1,464 2,093 2,109
Income Per Capita
($Thousand) 38.6 47.56 47.76
Employment
(Million Jobs) 16.41 18.41 18.53
Emissions
(MMTCO,E) 500° 596 421
Carbon Prices
(Dollars) ) - 10.00

! Business-as-usual is a forecast of the Califoen@nomy in 2020 without implementation of any af theasures
recommended in the Proposed Scoping Plan

2 Includes all measures in the Recommendation ifPtbposed Scoping Plan, pladditional emission reduction options
expected to be undertaken because they are edditoai@ve a cost-per-ton lower than the markeepaica proxy for
reductions from the cap-and-trade program

3 Approximate value. ARB is in currently estimatiBiiG emissions for 2007.

The economic impacts of the Proposed Scoping Rex@ressed as changes from a
business-as-usual estimate of California’s econ@rowth. As noted, the BAU case
assumes that none of the measures included inrtip@$ed Scoping Plan are implemented.
As Table G-2 below indicates, in the BAU case GiSisge Product is projected to grow by
about 2.7 percent annually to a value of nearlg $2lion by 2020. Personal income is
projected to grow by approximately 2.8 percent atigiand job growth is also expected to
continue as we move toward 2020.

Table G-2: Business-as-usual Case for California Economy

Average
Economic Indicator 2007 2020 Change Annual
Growth (%)

Real CA Output ($Billions) 2,535 3,597 1,062 2.7%
Gross State Product ($Billions) 1,811 2,586 775 2.8%
California Personal Income ($Billions) 1,464 2,093 628 2.8%
Income Per Capita ($1000) 38.6 47.6 9 1.6%
Employment (Millions) 16.41 18.41 2 0.9%
Emissions (MMTCGE) 500" 596 96" 1.49

Approximate value. ARB is currently estimating t8HG emissions for 2007.

Table G-3 shows how implementation of the Recomragond would affect California’s
economy relative to a business-as-usual growthdrafy between now and 2020. As
indicated in the table, the effects on output, peas income and employment are small but
positive. Total output, which represents productetivity in the state, increases by 0.9
percent over BAU. This translates into an increzsgpproximately $33 billion in 2020,
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which is a relatively minor increase when evaluatethe context of a $3.6 trillion economy,
but still positive nonetheless. Also representediable G-3 are the impacts of the
Recommendation on Gross State Product, persor@hicincome per capita, and
employment. In each case, the modeling shows gasipositive, but small, impact.

Table G-3: E-DRAM Estimates of Economic Impacts of the
Proposed Scoping Plan Recommendation

Preliminary
Economic Indicator BAU Case Recommendation  Change % Change

Real Output ($Billions) 3,597 3,630 33 0.9%
Gross State Product ($Billions) 2,586 2,593 7 0.3%
Personal Income ($Billions) 2,093 2,109 16 0.8%
Income Per Capita ($1000) 47.56 A7.76 0.2 0.4%
Employment (Millions) 18.41 18.53 0.12 0.7%
Emissions (MMTCGE) 596 422 174 -29%

Carbon Price (Dollars) NA 10.00 NA NA

The positive impacts are largely attributable tairsgs that result from reductions in
expenditures on energy. These savings translaténareased consumer spending on goods
and services other than energy. Many of the measantail more efficient use of energy in
the economy, with savings that exceed their cdstshis way, investment in energy
efficiency results in money pumped back into laaadnomies. Table G-4 summarizes the
energy savings that are projected from implemeatf the Recommendation in the
Proposed Scoping Plan. These savings are estinmaédeed $28 billion annually by 2020.

Table G-4: Fuels and Electricity Saved in 2020 from Implementation of
Recommendation [needs additional vmt savings of T-3]

Gasoline Diesel Electricity Natural Gas
Use Avoided 4,600 million 670 million 74,000 GWh 3,400 million
gallons gallons therms
Value of Avoided Fuel $17,000 $2,500 $6,400 $2,700
Use (Million $2007)
Percent Reduction 25% 17% 22% 29%'
from BAU

! These estimates are based on reduced use ofitieésdue to increased efficiencies, reduced vehriles traveled, etc.
Changes to the fuel mix, such as those calledrideuthe RPS or LCFS, are not included here. Testmates are not the
same as the estimates of reduced fuel combustighinghe public health analysis.

2 Based on estimated avoided cost based on avesagddad electricity, including generation, trarssiin and
distribution.

% This is as a percentage of BAU total Californiecsiicity consumption in 2020.

4 This does not include natural gas used for efgttrijeneration.

All told, the specified reduction measures in thegdsed Scoping Plan’s Recommendation
(not including additional unspecified reductionsnfr cap and trade) are expected to reduce
emissions of approximately 174 MMTGBat a net savings of about $15.4 billion, prowidin
a positive stimulus to the economy.
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When modeling the Recommendation, the model shefillect the fact that facilities will
pursue emission reduction options that have aperston that is lower than the market price.
In the absence of complete information on whatehm#ions might be, we included in the
model runs the technical options that were idesdifas part of the additional measures under
consideration in the Draft Scoping Plan that cess Ithan the carbon price (other than
feebates, because of the regulatory structurestbald be necessary to implement that
measure). The carbon price is an output of E-DRAMe model was initially run with just
the Recommended measures. The resulting carbos\pas used to select additional low-
cost measures to serve as a proxy for reductianstireg from the cap-and-trade program.
Thus, this approach provides a rough approximaifdrow a portion of the reductions from
the market approach would be achieved. This prajuemvever, an incomplete list of
choices since the model does not have the capatuiladequately reflect the full set of
options that are available to covered sectors ucaemlnd trade. This approach resulted in
measures that provided an additional 19 MMTE@ reductions included in the model run
of the Recommendation. Reductions for the remgidihh MMTCGE were then modeled
using an approach that represented pricing meahartizat moderated consumer demand.
Appendix G-I provides a complete list of the measuncluded in this modeling run.

As a result, the modeling results presented foc#peand-trade program of the
Recommendation reflect a carbon price of $10 per tbis important to note that the $10
per-ton figure does not reflect the average coseddictions; rather, it is thmaximunprice
at which reductions to achieve the cap are purbasdd on the market program. We will
continue to evaluate these results and anticipatentodeling efforts currently underway in
the Western Climate Initiative will provide useadditional information.

2.2 Impact on Specific Business Sectors

In addition to evaluating the projected statewidmeconomic impacts of implementation
of the Proposed Scoping Plan, we also modeled hgdementation will affect specific
sectors. E-DRAM is capable of generating informatat a general level of detail that
describes how specific sectors of the Californianeeny will be affected. Additional
discussion regarding how E-DRAM models sector gpeionpacts and the various types of
industries that comprise each sector can be fauAgpendices G-Il and G-IV.

As indicated in Table G-5, the effects of the pda@ not uniform across sectors.
Implementation of the Recommendation in the Prop&mping Plan would have the
strongest positive impact on output and employrmamthe agriculture, forestry and fishing
sector; the finance, insurance and real estaterseetd the mining sector. Similar to the
statewide economic impacts projected by the mdldege results also indicate that impacts
due to implementation of the plan, compared tdiilness-as-usual case, are still positive,
and alter the current growth projections for mestars by only very small amounts.

Table G-5 also shows that for several sectors eedee in output and employment is
projected. In the utility sector, the modelingicates that implementation of the
Recommendation would significantly reduce the Mee@dditional power generation and
natural gas consumption which subsequently redingegrowth in output for this sector.
This results in a reduction from business-as-uarddoth economic output and employment
of approximately 17 and 15 percent, respectively2020. The primary reason for these
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projections is the implementation of efficiency ree@s and programs for both consumers
and producers as described in the Proposed ScBfang While increasing spending on

efficiency and renewable energy is expected tcegm®me employment, many of the resulting
jobs will not appear in the utility sector.

The retail trade sector, which is projected to gliywnearly 50 percent in both the business-
as-usual and the Recommendation case, is alscdj®o experience a slight net decline in
output relative to business-as-usual. Since gasadi considered a consumer retail purchase
under this model, the reduced growth is mostly tduthe decrease of approximately $19
billion in retail transportation fuel purchases,i@hhis largely offset by the $14 billion
increase in spending at other retail enterprises.

Table G-5: E-DRAM Estimates of Sector Specific Economic Impacts
of the Recommendation

Output ($Billions)

Employment (thousands

Percent Percent
Change Change
from from
Sector 2007 BAU Rec BAU 2007 BAU Rec BAU

Agriculture, Forestry
and Fishing 76 109 113 3.9% 398 449 464 3.59
Mining 27 29 31 7.2% 26 26 26 1.3%
Utilities 51 72 60 -16.7% 60 67 57 -14.7%
Construction 114 164 166 1.7% 824 929 93 0.5
Manufacturing 673 943 948 0.5% 1,821 2,046 2,057 5%0.
Wholesale Trade 120 171 173 1.09 708 791 793 0.1
Retail Trade 207 296 291 -1.6% 1,688 1,901 1,916 8%0.
Transportation and
Warehousing 76 109 111 1.9% 447 508 510 1.2
Information 164 235 238 1.1% 398 444 45( 0.49
Finance, Insurance anq
Real Estate 391 559 572 2.3% 911 1,026 1,046 2.0%
Services 636 910 927 1.9% 5,975 6,729 6,773 0.7%
Government - - - - 3,100 3,491 3,502 0.3%
Total 2,535 3,597 3,630 0.8% 16,352 18,405 18,528 0.6%

2.3 Household Impacts

Our analysis also included an evaluation of howsletolds in California would be affected
by the implementation of AB 32, particularly lonacamiddle-income households. The

results indicate that both low- and middle-incorsegeholds will realize savings on the

order of a few hundred dollars per year in 2020pgared to the business-as-usual case,
primarily as a result of increased energy efficieac
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2.3.1 Low-Income Households

Based on current U.S. Department of Health and HuS®avices poverty guidelines,
we evaluated the projected impacts of the planauséholds with earnings at or
below both 100 and 200 percent of the poverty dunds. For the typical household
of three members, an income of $17,600 corresptnil80 percent of the poverty
level and an income of $35,200 corresponds to 206emt of the poverty level.For
all households, including those with incomes at fi@fcent and 200 percent of the
poverty level, implementation of the Recommendapmduces a slight increase in
household income relative to the business-as-usisal.

At the same time, the analysis projects a smatkige in the number of jobs
available for lower-income workérselative to business-as-usual as a result of
implementing the plan.

For example, implementation of the Recommendatrodyces approximately
50,000 more such jobs in 2020 than there wouldrofise be. The largest
employment gains come in the retail, food senaggiculture, and health care fields.
A decline in such jobs is projected in the reta$gline sector due to the overall
projected decrease in output from this sector. @hdine is more than offset by the
increases experienced in other areas, and thenastity of workers displaced in the
retail gasoline sector would not likely require audditional training or experience to
transition into a new field of employment.

Another important factor to consider when analyzimgimpact of the Proposed
Scoping Plan on households is how it will affectéehold expenditures. As
indicated in Table G-6, analysis based on the niogl@lrojections estimates a
savings (i.e., reduced expenditures) of around $EdMhousehold in 2020 for low-
income households under both federal poverty gundelefinitions. These savings
are driven primarily by the implementation of tHeam car standards and energy
efficiency measures in the Proposed Scoping Plainotver time are projected to
outweigh potential increases in electricity anduratgas prices that may occur. As
the measures in the Scoping Plan are implementedyilvwork to ensure that the
program is structured so that low income househodaisfully participate in and
benefit from the full range of energy efficiencyaseares. Additional information
regarding the data in Table G-6 can be found inefgx G-1V.

®> Source: Federal Register, Vol. 73, No. 15, JanRa, 2008, pp. 3971-3972.

® Low-income jobs are defined as those with a met@nly wage below $15 per hour (2007 dollars) Hase
wage data and staffing pattern projections fromGhakfornia Employment Development Department. The
shares of low-wage occupations for each industytlaen applied to the corresponding E-DRAM sector
employment projections.
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Table G-6: Impact of Implementation of Proposed Scoping Plan on

Total Estimated Household Savings in 2020 (2007 $)

Income at Income at
100% of 200% of Middle . 2 All
Poverty Poverty Income' g (S Household$
Guideline Guideline
Recommendation $400 $400 $500 $500 $500

Share of Total Expenditure

S

2%

2%

1%

1%

1%

TAll households between 200 percent and 400 peafahe poverty guidelines.
2 All households above 400 percent of the povertyeiiries.

3 Average of households of all income levels.

The modeling indicates that implementation of thep@sed Scoping Plan is likely to
result in small savings for most Californians, wittle difference across income

levels. Largely due to increased efficiencies, ioaeme households are projected to
be slightly better off from an economic perspectiv@020 as a result of

implementing AB 32.

2.3.2 Middle-Income Households

In addition to looking at how low-income householdsuld be affected, we also
analyzed what the projected impacts of the planlavba for a middle-income
California household. For purposes of our analysgefine "middle-income™
households as those earning between 200 percedi0@nokercent of the federal
poverty guidelines. For the average-size houseihaBhlifornia, this equates to an

annual income between $35,000 and $70,000.

As previously discussed, the analysis indicatesithplementation of the plan
produces a small increase in per capita incomesa@ibincome levels, including
middle-income households relative to the businaesgsaal case. In terms of how
jobs’ for middle-income households would be impacted ahalysis indicates a slight
overall increase of nearly 40,000 in 2020.

As shown in Table G-6, the analysis projects asa®ings in annual household
expenditures of about $500 in 2020 for middle-inedmuseholds. These savings are
driven by the emergence of greater energy efficeenthat will be implemented as a

result of the plan.

The results of our analysis show that implementadibthe Scoping Plan will have a
small, but overall positive, impact on middle-ina@@alifornia households. These
findings are consistent with the projected impactthe plan on low-income
households and with the economy-wide modeling tesd well.

" Hourly wage between $15 and $30 per hour, (200}, based on wage data and staffing pattern
projections from the California Employment DevelagrhDepartment.
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2.4 Small Business Impacts

Small businesses in general will not be directfgeted by the measures recommended in the
Proposed Scoping Plan. Any impacts will primaddme in the form of changes in the costs
of goods and services that they procure, and iticodar, changes in energy expenditures.
Therefore, in this analysis we focus on how impletagon of the Recommendation would
affect the percentage of revenue small busineggaglon energy, and how this could

impact their profitability and overall economic cpatitiveness. Additional detail regarding
the methodology we used is in Appendix G-V.

Recent analysis from Energy and Environmental Exoos, Inc® (E3) forecasts that a
package of greenhouse gas emission reduction nesasinmilar to those contained in the
Proposed Scoping Plan would deliver a 5 percentedse in electricity expenditures for the
average California electricity customer relativébtsiness-as-usual in 2020. Changes to
individual entities will deviate from the averagedahe E3 analysis does not predict how
these savings will be distributed among customéris projection is based on the
assumption that increases in electricity prices lmélmore than offset by the continued
expansion of energy efficiency measures and thaé mibicient technologies will be
developed and implementédwWe also make a conservative assumption that elifoees on
natural gas remain the same, balancing the prajd@eercent decrease in natural gas
consumption in California with the model's projettetural gas price increase of 7.9
percent.

Based on this assessment, our analysis indicaéstplementation of the Recommendation
in the Proposed Scoping Plan will likely have mibat positive impacts on small businesses
in the state. These benefits are attributable priyn@ the measures in the plan that will
deliver significantly greater energy and fuel afficcies. Even when higher per-unit energy
prices are taken into account, these efficiencidslecrease overall energy expenditures for
small businesses. Additionally, as previously dégd, the California economy is projected
to experience robust economic growth between nah2&20 as AB 32 is implemented.
Small businesses will experience many of the benafisociated with this growth in the form
of more jobs, greater production activity, andmgspersonal income.

The projected decrease in electricity expenditigespecially important for small businesses
since they typically spend more on energy as agméage of revenue compared to larger
enterprises. For example, firms with a single elygéospend approximately 3.3 percent of
each sales dollar on electricity while businessiis laetween 10 and 49 employees spend
around 1.2 percent. As a result, smaller businesmsekkely to experience a greater relative
benefit from decreased energy expenditures reléivieeir larger counterparts.

From the broader economic perspective, these chamidjanake California more
competitive as a location for small business, mgvirirom 7" highest to 18 among all

8 Based on their GHG calculator, CPUC/CEC GHG Do¢&#tUC Rulemaking.06.04.009, CEC Docket 07-
OIlIP-01), available at http://www.ethree.com/cpueg gmodel.html.

° The E3 analysis focuses on direct programmaticsores and does not include the incremental prigadin
of the cap and trade program, which will dependnuaitowance price, allocation strategy, the capgxdor
industry response and other program design desision
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states in terms of the percentage of revenue trsihdsses expend on electricityAs was
noted above for low-income households, care musiken to ensure that the program is
structured to allow small businesses to participatnd benefit from the energy efficiency
measures.

19 Although our natural gas data is less specificewgect a similar scenario where increased prices a
typically offset by greater efficiencies for mostall businesses.
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3. GREEN TECHNOLOGY LEADERSHIP

The development of green technologies and a trangekiforce equipped to design, develop
and deploy them will be key to the success of Galifi’'s long-term efforts to combat global
warming. This section outlines a variety of waysvhich the state’s greenhouse gas
emission reduction policies will support and fogjezen technology.

3.1 Green Technology Attracts Capital

Bold, long-range environmental policies help diimeovation and investment in emission-
reducing products and services in part by attrgqtinvate capital. Typically, the private
sector under-invests in research and developmeptrdalucts that yield public benefits.
When environmental policy is properly designed aufficiently robust to support a market
for such products, private capital is attractegreen technology development as it is to any
strategic growth opportunity.

In addition to well-designed environmental polioyher factors are also important in
attracting private resources to invest in technicilgnnovation. These include the presence
of adequate innovation infrastructure in the forfnestablished centers of research and
development, a physical and cultural environmeat #ttracts the most innovative human
resources, and a large-scale local market for iathe products. Where all of these other
factors are present — as they are in Californieate golicies can have an extremely important
positive impact.

California’s leadership in environmental and enezfficiency policy has helped attract an
increasing share of venture capital investmentéegy technologies. According to statistics
from PricewaterhouseCoopers and the National Ver®@apital Association, California’s
share of U.S. venture capital investment in inneeat¢nergy technologies increased
dramatically from 1995 to 2007 (see Figure G-3 @i The same period saw a stream of
pioneering environmental policy initiatives, incind energy efficiency codes for buildings
and appliances, a renewable portfolio standareériergy, climate change emission standards
for light duty automobiles and, most recently, AR Flows of venture capital into
California are escalating as a direct result offtioeis on greenhouse gas reduction.
According to Cleantech Network, LLC, an industrpgp that tracks clean technology
financial trends, California captured the largésge portion of global venture capital
inves}gnent ($800 million out a total of $2 billiolollars) during the second quarter of
2008.

1 Based on historical trend data for the ‘IndustEiakrgy’ industry for California and the United & from
the PricewaterhouseCoopers MoneyTree Report.
https://www.pwcmoneytree.com/MTPublic/ns/nav.jspfpehistorical (accessed October 12, 2008).

12 Cleantech Venture Investment Reaches Record &ilan in 2Q08", Cleantech Network, LLC, July 08,
2008.
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Figure G-3

California's Growing Share of Venture Capital Inves  tment
in Energy Innovation, 1995-2007 (current $, % share )
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Source: Based on historical trend data for theugtdal/Energy’ industry
for California and the United States from the RuiaierhouseCoopers
MoneyTree Report.
https://www.pwcmoneytree.com/MTPublic/ns/nav.jspigpehistorical
(accessed October 12, 2008)

A survey of clean technology investors by Globalidght and the National Venture Capital
Association found that public policy influences weenture capitalists investand
investments in green technology solutions prodabs at a higher rate than investments in
comparable conventional technologtésVenture Capitalists estimate that each $100 onilli
in venture capital funding helps create 2,700 j@€0 million in annual revenues for two
decades, and many indirect joBs.

13 Clean Tech Entrepreneurs & Cleantech Venture NétwhC. Creating Cleantech Clusters: 2006 Update
May 2006. p.43
http://www.e2.org/ext/doc/2006%20National%20Cleah#20FORMATTED%20FINAL.pdfaccessed
October 12, 2008)

! Report of the Renewable and Appropriate Energyotatory. Putting Renewables to Work: How Many Jobs
Can the Clean Energy Industry GeneratB®ergy and Resources Group/Goldman School ofi¢®Bblicy at
University of California, Berkeley. April 13, 2004ttp://rael.berkeley.edu/old-site/renewables.job@&2pdf
(accessed October 12, 2008)

!> Report prepared for the National Venture Capitssdciation.Venture Impact 2004: Venture Capital
Benefits to the U.S. Economirepared by: Global Insight. June 2004.
http://www.globalinsight.com/publicDownload/genétizntent/07-20-04_fullstudy.pdfccessed October 12,
2008)
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Access to capital controlled by institutional int@es is also enhanced by policies that
encourage early adoption of green technologies.@adifornia-based corporations use
green technologies to reduce their exposure toatérmahange risk, institutional investors
reward them by facilitating their access to capitée Investor Network on Climate Risk —
including institutional investors with more than ##lion of assets under management —
endorsed an action plan in 2008 that calls for:

* Requiring asset managers to consider climate asksopportunities when investing;

* Investing in companies that develop and deployrcteahnologies; and,

« Expanding climate risk scrutiny by investors andlgsts:®

Additional capital for green technologies helpwdrincreased employment, both indirectly,
as energy savings are plowed back into other seofdhe economy; and directly, as new
green products are successfully commercialized.

3.2 Green Job Creation

The increasing emphasis on making a transition tdwafer and more secure energy sources
has spurred a steady rise in demand for energyiezitty and renewable energy products and
services. Mainstream capital markets have staotegdtively seek out and embrace green
business opportunities. Now an accepted investosagory in capital markets, green
technology portfolios routinely outperform broadearket indices such as the Standard &
Poor’s 500 and the Dow Jones Industrial Averdgsternative energy is no longer an
alternative investment.

McKinsey & Company projects average annual retofris/ percent on global investments
in energy productivity, and sizes the global inmestt opportunity at $170 billion annually
through 2023° Meanwhile, global investment in energy efficigrmmd renewable energy

has grown from $33 billion to more than $148 billio the last four years. Beyond 2020,

green technologies are expected to attract invegtofenore than $600 billion annualfy.

In short, green technology is novbana fideglobal growth industry.

Today, green technology businesses directly emgidgast 43,000 Californians, primarily in
energy efficiency and energy generation, accortbrey2008 study from the California
Economic Strategy Panel. Green jobs are concedtmatmanufacturing (41 percent), and
professional, scientific and technical servicesg2&ent), with median annual earnings of

% The Investor Network on Climate Riskinal Report, 2008 Investor Summit on Climate Rigbruary 14,
2008. http://www.ceres.org//Document.Doc?id=3@kcessed October 12, 2008)

7«Cleantech Venture Capital: How Public Policy Hetémulated Private Investment” James Stack, UC
Berkeley Goldman School of Public Policy , E2 Enmimental Entrepreneurs, and Cleantech Venture Nktwo
LLC, May 2007, pages.8-9

8 McKinsey Global Institute The Case for Investing in Energy ProductiviMcKinsey & Company.
February, 2008. p.8

http://www.mckinsey.com/mgi/reports/pdfs/investimergy Productivity/Investing_Energy Productivityfp
(accessed October 12, 2008)

19 United Nations Environment Programme-New EnergyaRce LtdGlobal Trends in Sustainable Energy
Investment 2008: Analysis of Trends and Issudsdr-thancing of Renewable Energy and Endffficiency
2008. p.12 ISBN: 978-92-807-293%8p://www.unep.fr/energy/act/fin/sefi/Global_Trend 2008.pdf
(accessed October 12, 2008)
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$35,725 and $56,754, respectivélyBy 2030, under a moderate growth scenario, green
businesses nationwide are expected to generateuevef $2.4 trillion, (2006 dollars), and
employ 21 million Americans:

3.3 Energy Efficiency Jobs

As a leader in green technology development andGeldornia has already realized
substantial economic benefits from the adoptioarargy efficiency policies. State energy
efficiency measures have saved enough energy loggrast 30 years to avoid construction
of 24 500-megawatt power plants. Today, Califosm@ér capita electricity consumption is
40 percent below the national average, and theooarttensity of California’s economy is
among the lowest in the natiéh.

Household consumption accounts for over 70 peraieBtross State Product, and household
energy savings are a key driver of both employmaedteconomic growth. As energy-
efficient households shift spending from the cdpiteensive supply chain of the energy
industry to the more labor-intensive supply chahether products and services, more new
jobs are created. As a result, net employment atspaf energy efficiency for California are
strongly positive.

Building and appliance efficiency standards hawedaCalifornia households more than $56
billion in electricity and natural gas costs sil€¥8, and increased the growth of Gross State
Product by 3 percent ($31 billion) over the sareeqal. California’s Title 24 building
standards are expected to produce another $28rhiflihousehold energy savings by 2013,
while California’s appliance standards are projgédtedeliver another $25 billion in energy
savings through 202%.

3.4 Renewable Energy Jobs

Renewable energy—solar, wind, biomass, geothermall-also bring new employment
opportunities to Californians while spurring econogrowth. Compared to other states,
California enjoys significant advantages for reneM@anergy development. These include:
concentrated innovation resources; a large potanusiomer base; key natural resources
such as reliable insolation and wind; and suppentagulatory programs, including the
California Renewable Portfolio Standard, the Mitli§olar Roofs Initiative, the California
Global Warming Solutions Act of 2006, and the Salater Heating and Efficiency Act of
2007.

Other researchers have estimated that under anahicenario with 15 percent renewables
penetration by 2020, California will experienceed gain in direct employment of 140,000

20 california Economic Strategy Panel with Collabim@Economics.Clean Technology and the Green
Economy March 2008. p.14-15ttp://www.labor.ca.gov/panel/pdf/DRAFT_Green_Ecmyo 031708.pdf
(accessed October 12, 2008)
“ The American Solar Energy SocietiRenewable Energy and Energy Efficiency: Economiueds for the
21% Century. 2007. p.39 ISBN 978-0-89553-307tp://www.ases.org/images/stories/ASES-JobsReport-
Final.pdf(accessed October 12, 2008)
%2 California Energy Commissior2007 Integrated Energy Policy Repofdocument No. CEC-100-2007-008-
CMF. 2007. p. 3nttp://www.energy.ca.gov/2007publications/CEC-1@D2-008/CEC-100-2007-008-
2CéMF.PDF(accessed October 12, 2008)

Ibid.
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jobs by 202G Because investments in green technologies prgdbseat a higher rate than
investments in conventional technologies, jobsdegkat occur in traditional fossil fuel
industries will be more than compensated for byga the clean energy sector.

Furthermore, if California’s renewable energy sugaglfield products that are sufficiently
competitive to penetrate the export market, empkrynand earnings dividends for the state
will also increase. California renewable energyustdes servicing the export market can
generate up to 16 times more employment than tthagenly manufacture for domestic

consumption, according to a study by the ReseardiPalicy Center of Environment
California®

% Tellus Institute and MRG Associate€lean Energy: Jobs for America’s Futurés cited in:_Putting
Renewables to Work: How Many Jobs Can the Cleardynindustry GenerateZnergy and Resources
Group/Goldman School of Public Policy at UniversifyCalifornia, Berkeley. April 13, 2004.
http://rael.berkeley.edu/old-site/renewables.job8&pdf(accessed October 12, 2008)

% Environment California Research and Policy CeriRenewable Energy and Jobs. Employment Impacts of
Developing Markets for Renewables in Californiduly 2003. As cited in: Putting Renewables torkV/ How
Many Jobs Can the Clean Energy Industry Gener&ie@rgy and Resources Group/Goldman School ofi¢ubl
Policy at University of California, Berkeley. Apdi3, 2004. http://rael.berkeley.edu/old-
site/renewables.jobs.2006.p@iccessed October 12, 2008)
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4. PEER REVIEW OF THE SCOPING PLAN
ECONOMIC ANALYSIS

ARB believes that this economic analysis will benfedm an independent peer review and
has taken steps, through an established indepepdm#ss conducted by the California
Environmental Protection Agency (Cal/EPA), to ebslba peer review panel. Submission
of the economic analysis for peer review can sttegthe economic assessment as well as
the findings presented in the Proposed Scoping. PTae purpose of the review is for the
peer reviewers to make a determination as to whétleeeconomic analysis is based upon
sound scientific knowledge, methods, and practi¢deshort, the purpose of the peer review
is to ensure that the scientific underpinningsheféconomic analysis are based on the best
science. In an effort to establish the peer re\peanel, Cal/EPA requested the University of
California, Berkeley to initiate the process ofesting experts to review the economic
analysis presented in this document. The panéflevain anonymous to the ARB and only
be identified after submitting its comments.

The Economic Analysis Supplement to the Draft Sogptlan has been provided to the peer
reviewers through the University of California, Beley. The reviewers were selected by
the Berkley Institute of the Environment based lwirtprofessional experience, having
distinguished themselves as experts in the fielecohomics with a particular focus in areas
including economic modeling, market mechanismsthedeconomics of climate change
mitigation. As part of its review the panel will:

» Assess the theoretical basis of the models;

» Assess the appropriateness of the models to suthgoetvaluation of the policy
scenarios to reduce emissions of GHGs;

» Assess the key data sets (e.g., energy consunfptiecasts) upon which one or more
of the models rely;

» Examine the assumptions for their validity and pcadity;

» Assess the key variables to which the model is m@ssitive and a qualitative
assessment of how alternative assumptions coulddbtpe results;

» Assess the economic analysis of the proposed Sgédam including the associated
inputs and assumptions;

 Comment on the reasonableness of the models’ sessilivell as their interpretation
as presented in the analysis;

* Comment on additional analyses that ARB should idensncorporating during the
implementation of the Scoping Plan; and,

 Comment on additional modeling approaches thatrsth@e done/may do in
response to the Scoping Plan.

The ARB will consider the results of this peer mviwhen it is provided and will respond as

appropriate.In addition to the formal peer review, the econoamnalysis and related
ongoing work will also be reviewed by the Climatetidn Team.
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5. CONCLUSION

California has boldly accepted the challenge taeskiclimate change by developing a
comprehensive program to reduce greenhouse gasdise&conomic analysis presented
here indicates, the Proposed Scoping Plan’s Recowtation also presents us with a
tremendous economic opportunity. We can implemdhB2 in a way that not only protects,
but actually enhances economic growth and crehtesands of new jobs. We can grow our
economy while also making it cleaner, more effici@md more secure. Many economic
benefits will accompany the implementation of a poehensive emission reduction strategy
as outlined in the Proposed Scoping Plan.

Our analysis concludes that:

» California can reach its emission reduction tanget manner that is beneficial to the
economy by increasing economic output, jobs andnre;

* On average, consumers are expected to be betteecdiise of the savings due to the
implementation of increased energy efficiency messin the Proposed Scoping
Plan;

» All households, including low-income householdg jprojected to experience net
economic savings due to the implementation of tae;p

* Business impacts of the Proposed Scoping Planasigye. Several measures in the
plan encourage, require or promote energy effigiembich is likely to reduce
energy costs for businesses of all sizes over tane,

* Implementation of the plan will drive Californiagxd technologies to the forefront
of the growing global market in green technologyviding jobs and income to
many Californians.

The Plan recommends an effective mix of approafdra®ducing greenhouse gases and
takes advantage of the strengths of each. It talhe deployment of efficient technologies
and strategies which will both reduce emissionssaw consumers money. Performance
standards with market mechanisms will further allegulated businesses to meet those
standards in the most efficient and profitable neanrA multi-sector cap-and-trade program
will provide a strong financial incentive for bgbhoducers and consumers to search out and
pursue the most cost-effective emissions redudpportunities in ways that will achieve
additional savings not fully captured within the aeb

These positive economic impacts to the state aréheanly consideration when choosing
which path to pursue. In addition to the finansiaVings predicted within the model, the
Recommendation also assures meaningful reductidhgosur in each sector of the
California economy. It creates a policy framewtwrknaximize participation and benefits at
every level of government including state, regicarad local. The cap-and-trade program
provides further environmental and leadership benefcluding placing an absolute
emission limit on capped sectors, expanding coweoddghe program through the Western
Climate Initiative, providing a model for future deral programs and creating larger markets
for California’s clean technology industries.
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Moving forward, ARB will continue to refine its emomic analysis of the measures
contained within the Proposed Scoping Plan as ageteview the results of the peer review
and other relevant modeling. Once the Scoping Féasnbeen adopted, ARB will conduct
further economic modeling for each of the measptesued to inform the best design of
those measures. This analysis represents thertiegimot the end, of what will be an
ongoing evaluation of the best ways to achievegtheds of the program.

California has all of the ingredients to emergthatvanguard of Zicentury economies that
are built upon clean, efficient and renewable epsmyrces. The state has a track record of
successful and transformative innovation, a sti@osrgmitment to both public and private
investment in new technologies, and a history ofialestrated success in designing
environmental policies that also help to fostemexroic growth. The results of the economic
analysis clearly show that California can achidweedoals of the Global Warming Solutions
Act of 2006 and enhance its economic and envirosahé&adership.
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Appendix G-I: Modeling Assumptions

Climate Change Proposed Scoping Plan Pursuant to AB 32
The California Global Warming Solutions Act of 2006

Appendix G: Economic Analysis
Appendix G-l
Modeling Assumptions for Economic Analysis of the
Proposed Scoping Plan

Introduction

Appendix G presents the results of the economityaisaof the Recommendation in the
Proposed Scoping Plan. Staff from ARB and othenags developed estimates of the
costs and savings of those measures. The costsaam)s of each measure were analyzed
using a standard ARB methodology to consider cestangs, and cost-effectiveness of its
proposed regulations for the past three decadbs.nlethodology is the annualized
discounted cost analysis, further explained below.

The annualized discounted cost analysis methodatogll established and accepted, and
has been used for the economic assessment of regjgdations developed by ARB in recent
years. For example, ARB used the methodology &dyar the costs of the Light—Duty
Motor Vehicle Greenhouse Gas Standards (AB 1498eRRadesigned to reduce greenhouse
gas emissions. The methodology was also usedeb¢bnomic Subcommittee of the
Climate Action Team to assess the costs, savimgscast-effectiveness of its GHG
reduction measureé$ Several other regulatory and planning efforts hased the annualized
discounted cost analysis.

The level of detail on the costs and saving fordifierent measures included in the
Proposed Scoping Plan vary widely. Because sortteeaheasures are in the later stages of
regulatory development, their costs and savingmasts were readily available. For other
measures the costs and savings were specificdliyaesd for the Proposed Scoping Plan.
Many of these estimates are preliminary, and &elito change during the regulatory
process. For example, the costs and savings foe sneasures were developed, in part, by
drawing from cost per ton information compiled tgport related measures proposed or
adopted by other organizations.

% Climate Action Team Economics Subgroup, “UpdateatMeconomic Analysis of Climate Strategies
Presented in the March 2006 Climate Action TeamoRep Final Report,” October 2007.
http://climatechange.ca.gov/climate_action_teanantml
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Cost and Savings Analysis Methodology

Applying a consistent methodology for analyzing tlests of measures is a necessary step to
prepare inputs for the E-DRAM mod@l. Specifically, the methodology annualizes all sost
and savings to calculate the net cost per ton aésams reduced for each measure.

Many of the measures have up-front costs for egeigrar devices that last many years, thus
supporting ongoing emission reductions. The cosé&xl to be spread over the years that the
equipment operates. For example, an efficienigefator that costs more will provide
refrigeration with less electricity and cause logs¥enhouse gas emissions for 10 to 15
years. The additional cost of purchase would hav® spread over the life of the
refrigerator to correspond with the refrigeratia@mbfits to allow comparison with the

savings through reduced energy consumption, whgthaccur over the lifetime of the
refrigerator. The up-front costs for many of theasures were reported as the capital
expenditures necessary to implement the measure.

Another cost factored into the analysis is the amgoost for operations and maintenance
after a measure is implemented. In some casesgast may be negative, representing a
savings when a measure reduces ongoing costs.

Savings are treated similarly to annualized cddtsely occur up-front. However, almost all
savings from the measures resulted from reducedygmse or operations and maintenance
costs, and were reported as an annual amount.

The following items were included in the cost aadisgs information on the measures and
were used in the economic modeling:

» Up-front or Capital Expenditures: investments imipgent or facilities with
lifetimes of more than one year.

* Equipment Life: the period of time the equipmeraydes its benefits.

» Operations and Maintenance Costs: on-going coatddhilitate realization of the
benefits from the installed equipment or devices.

» Energy Costs and Savings: were reported in enargy for each year and were
valued using a consistent energy price forecast.

* Non-Energy Savings: reported for each year.

» Constant 2007 Dollars: used for all valuations.

27 E-DRAM is described in more detail in AppendixG-
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The analysis of costs and savings involved foyrssteTl he first step is to annualize the up-
front or capital expenditures using the followirgrhulas:

AnnualizedCostof Capital= CapitalExpendituesx CapitalRecoveryFactor
i@+i)"

@+i)" -1
Wherei is the discount rate (5%) ands the life of the capital.

CapitalRecoveryFactor=

The capital expenditures developed for the proposeasures were multiplied by a capital
recovery factor to give the annualized cost of @piThe capital recovery factor requires
selecting a discount rate and equipment lifetildauniform real discount rate of five percent
was used for all measures, and the equipmenttiéetvas estimated for each measure. The
primary rationale for using a real discount ratéwé percent is that it is equivalent to rate of
return on an inflation-adjusted 10-year treasupuggy, (about 2 percent in the past five
years}® , plus the California Environmental Protection Age recommended 3 percent risk
premium?® The five percent real discount rate has been fusesbveral recent ARB
regulations Additionally, the five percent is the averagendiat the US Office of
Management and Budget recommends (7 percent) aadwé Environmental Protection
Agency has used historically for regulatory analysThe result of this first step is a
levelized cost that will be incurred for every y#ae equipment or device operates until the
capital expenditure is fully paid. This way, thests of a measure can be matched with the
annual savings and the emission reductions theureasovides.

The second step is to determine the on-going cdsiese costs were reported as operating
and maintenance costs for most of the measuresafir year of the equipment life.

The third step is to calculate the value of thegyeavings. Many of the measures reduce
gasoline, diesel, natural gas, or electricity usafjee savings for each fuel were valued at
the prices forecasted by California Energy ComnoissiThe forecast prices for 2020 are
displayed in Table G-I-1.

2 http://www.federalreserve.gov/releases/h15/datatatiri15_TCMII_Y10.txt
2 CcallEPA Management Memorandum: Implementatioh983 Regulatory Reform Legislation.
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Table G-I-1: Forecasted Energy Prices Used in Estim  ating
Measure Costs and Savings (2007 $)

Energy Type Price Metric
Electricity avoided cost 2020"® $86.09 Per MWh
Natural gas avoided cost 2020% $7.94 Per MMBtu
Gasoline price 2020% $3.673 Per gallon
Diesel fuel price 2020® $3.685 Per gallon

8,760 average price for avoided generation and T&S&ts
2 Source: Updated from Climate Action Team (CAT) Repapdated to 2007
dollars
Source: California Energy Commission, Table B-F@nsportation Energy
Forecasts for the 2007 Integrated Energy Policy ®gfsSeptember, 2007,
CEC-600-2007-009-SHtftp://www.energy.ca.gov/2007publications/CEC-
600-2007-009/CEC-600-2007-009-SF.BDF

The last step is to calculate the net cost for @aeasure. The net cost was the sum of
annualized capital costs, operating and maintenaosts, value of energy savings, and other
savings. Some measures, particularly the enefgyesfcy measures, had negative net costs
(i.e. a net savings). Others had positive netsgcoseaning that the costs exceeded savings.
The costs and savings for the Proposed Scopingriéasures are displayed in Tables G-I-2.
Table G-I-3 lists the measures that were identifisghart of the cap-and-trade
implementation adopted by the market forces withiegtilation. Additional details on the
derivation of the cost and savings estimates foh @aeasure are provided in the Appendix |
of the Proposed Scoping Plan, the Measure Docutm@mt@ppendix.

Cost-Effectiveness

AB 32 requires the Board to consider cost-effectéss of the measures when adopting the
Scoping Plan, and defines cost-effectiveness hs,ctst per unit of reduced emissions of
greenhouse gases adjusted for its global warmitenpal.” (H&S Code 38505 (d)) This
definition specifies using a metric of cost pertuiireductions emissions (e.g. dollars per
metric ton CQE) by which the Board must express cost-effectigenbut it does specify
what should be included in the cost calculation énels not provide criteria to assess if a
regulation is or is not cost-effective. In additim reducing greenhouse gas emissions, some
of the measures will provide co-benefits by redg@missions of criteria pollutants (e.qg.,
particulate matter, ozone precursors). Therefwhen conducting more detailed analyses as
part of the regulatory process, ARB staff plan¢oaant for the value of the co-benefits by
reducing the estimated cost of the greenhousergasien reduction measures by the
average cost of control for the criteria pollutamduced as a co-benefit. This method is
consistent with the approach used in the macroenanionpact analysis of the Climate
Action Team Report. However, this accounting fotbenefits has not been included as part
of the analysis conducted for the Scoping Plan.

To achieve the AB 32 2020 emission limit, ARB hasreated that emission reductions from
business-as-usual of 174 MMT@®will be needed. The Preliminary Recommendation i
the Proposed Scoping Plan achieves these reduthiongyh a broad spectrum of measures,
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including performance-based regulations and a @al#& cap-and-trade program linked to a
western regional market.

Tables G-1-2 and G-I-3 present estimated costssamhgs of the recommended greenhouse
gas reduction measures as well as other measuiles evaluation. The last column in both
tables shows the cost-effectiveness (i.e. net dizediacost per ton of C4E emissions
reduced) of each measure as currently estimatedoréviously indicated, many of the
measures are in the early stages of developmeig.amticipated that as the analysis
proceeds and the measures move through the regupatcess the costs for some will
change; some will increase while others will deseea

A number of measures included in the Proposed 8gdplian provide greenhouse gas
reduction benefits, but are being pursued for gpiodicy reasons. For example, the ship
electrification (T-5) and goods movement measure8)(are being pursued to achieve
reductions in criteria air pollutants and toxic @ntaminant emissions. While the
greenhouse gas emission reductions that resulbelii California achieve the 2020 target,
ARB is not attributing the costs or savings thauiefrom these measures to implementation
of AB 32. For this reason, these measures, alatigtive high speed rail measure (T-9), the
California solar programs measure (E-4), and thar $mt water heater measure (CR-2) all
show zero costs and zero savings in the tablesvbelo
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Table G-I-2: Costs, Savings, and Dollars Per Metric

Appendix G: Economic Analysis
Appendix G-I: Modeling Assumptions

Ton of CO ,E Reduced
Recommended Greenhouse Gas Reduction Measures

Net Cost
Reductions Costs ] or Savings
Measures (MMTCO,E | ($Millions [$SI\?IiV_IIIir(])§r113§] Per
in 2020) ) MTCO,E
(%)
Transportation
T-1 Pavley | Light-Duty Vehicle GHG
Standards 27.7 1,372 11,381 -361
Pavley Il - Light-Duty Vehicle GHG
Standards 4.0 594 1,643 -262
T-2 Low Carbon Fuel Standard 15 11,000 11,000 0
T-3 Local Government Actions and
Targets (VMT Reduction) 5 500 2054 31l
T-4 Low Friction Ol 28 520 1,150 -225
Tire Pressure Program 0.55 152 224 -131
Tire Tread Program (Low resistance) 0.3 0.6 123 -408
Sqlar Reflect|_ve Automotive Paint and 0.89 360 366 6
Window Glazing
T-5 | Ship Electrification at Ports 0.20 oW oW oW
T-6 Goods Movement Efficiency 35 o® o® oW
Measures
T-7 Heavy-Duty Vehicle GHG Emission ) @ ) )
Reduction (Aerodynamic Efficiency) 6.4 1,616 2,137 -81
T-8 Medl_ur_n a_nd Heavy-duty Vehicle 05 93 177 -169
Hybridization
T-9 | High Speed Rail 1 o o o
Subtotal 67.8
Building and Appliance Energy Efficiency and Conser vation
E-1 Electricity Reduction Program 32,000
GWH reduced
Utility Energy Efficiency Programs i
Building and Appliance Standards 152 3,402 5,065 109
Additional Efficiency and
Conservation
E-2 Increase Combined Heat and Power
Use by 30,000 GWh 6.7 362 1,673 -190
CR-1 | Natural Gas Reduction Programs
(800 Million Therms saved)
Utility Energy Efficiency Programs i
Building and Appliance Standards 4.3 963 1,433 109
Additional Efficiency and
Conservation
26.4

Subtotal

(continued on next page)
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Table G-I-2 (cont.): Costs, Savings, and Dollars Pe r Metric Ton of CO ,E
Reduced
Recommended Greenhouse Gas Reduction Measures

Net Cost
Reductions Costs Savings or Savings
Measures (MMTCO,E | ($Millions W}?E Per
in 2020) ) GMillons) MTCO,E
(6]
Renewable Energy
E-3 | RPS (33%) 21.3 3,672 1,889 133
E-4 | California Solar Programs (3000 MW 21 oW o o®
Installation) '
CR-2 | Solar Water Heaters (AB 1470 goal) 0.14 o o o
High GWP Measures
H-1 MVACS: Reductlo_n of Refnge_rant 0.26 3 0 115
from Non-Professional Servicing
H-2 SF6 _L|m|ts in Non-U_t|I|ty_ and Non- 0.30 0.92 014 03
Semiconductor Applications
H-3 | High GWP Reduction in
Semiconductor Manufacturing 0.15 2.6 0 17
H-4 Limit High GWP Use in Consumer 0.95 0.06 0 0.2
Products
H-5 glgh GWP Reductions from Mobile 33 20.86 0 6.32
ources
H-6 SpeC|f|.cat|ons.for CgmmerC|aI and 40 124 0.66 01
Industrial Refrigeration
Foam Recovery and Destruction 0.30 9.0 0 30
Program
SF6 Lleak Red_ucnpn and Recycling in 0.10 03 0.4 01
Electrical Applications
AIternayve Suppressants in Fire 0.10 1.96 0.2 18
Protection Systems
Gas Management for Stationary
Sources--Tracking/Recovery/Deposit 6.30 1.02 3.6 -0.4
Programs
Resgdenhal Refrigeration Early 0.10 18.9 24.79 58.9
Retirement Program
H-7 | Mitigation Fee on High GWP Gases 5 100 0 20

(continued on next page)
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Table G-1-2 (cont.): Costs, Savings, and Dollars Pe

Appendix G: Economic Analysis
Appendix G-I: Modeling Assumptions

r Metric Ton of CO >E

Reduced
Recommended Greenhouse Gas Reduction Measures
Net Cost
Reductions Costs Savings or Savings
Measures (MMTCO,E | ($Millions $_g_MiIIions Per
in 2020) ) GMillons) MTCO,E
®
Industrial
I-1 Energy Efficiency and Co-Benefits TBD TBD TBD TBD
Audits
-2 Oil and Gas Extraction GHG 0.2 0.4 4 -18.5
Emission Reduction
I-3 GHG Leak Reduction from Oil and 0.9 0.5 18 -19
Gas Transmission
-4 Refinery Flare Recovery Process 0.33 6.7 46.1 -120
Improvements
I-5 Removal of Methane Exemption from 0.014 3.3 2.7 40.9
Existing Refinery Regulations
Others
RW-1 | Landfill Methane Capture 1.0 52 0 52
A-1 | Methane Capture at Large Dairies"”
1.0 156 0 156
F-1 | Sustainable Forest Target 5.0 50 0 10
W-1 | Water Use Efficiency"” 1.4 - -
W-2 | Water Recycling” 0.3 - -
W-3 | Pumping and Treatment Efficiency'” 2.0 - -
W-4 | Reuse Urban Runoff"” 0.2 - -
W-5 | Increase Renewable Energy
Lot 0.9 - -
Production
Recommended Measures Totals | 140 | $24,878 | $40,417

Notes for Table 1-2:

These measures are being pursued to achievemiliey goals, including renewable energy developime

and air quality/public health goals, so their c@std savings have not been attributed to implentientaf
AB 32.

The costs for this measure include the full eogpt cost and savings to California firms realized
nationwide. The California only GHG emissions retitan is 0.93 MMTCQE.

Because the emission reductions from this meamereot required, they are not counted in thd.tota
GHG reductions from the water sector may alreadynberporated into the 2020 forecast. Therefdreyt

are not currently counted toward the 2020 goal BARIl work with the appropriate agencies to deteren
whether these reductions are additional.

Subtotal is for Landfill Methane Capture and &irsible Forest Target measures only.
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Table G-1-3: Costs, Savings, and Dollars Per Metric

Appendix G: Economic Analysis
Appendix G-I: Modeling Assumptions

Measures Included in The Cap-and-Trade

Ton of CO ,E Reduced

Reduction Costs Savings Net Cost or
Measures (MMTCO,E | ($Millions ($Milli0%5) Savings Per
) ) MTCO,E ($)
Transportation
Incentives to Reduce VMT® 2 200 821 -310
Electricity
Energy Efficiency (8000 additional to 38 1276 1226 25
32,000 GWh Reduced Demand) @ ' ' ’ '
Natural Gas
Energy Efficiency (200 million Therms 11 369 367 25
Reduced) ' '
Industrial
Carbon Intensity Standard for Calif. 19 19.4 228 18
Cement Manufacturers® ) ) ) )
Carbon Intensity Standard for Concrete
Batch Plants"” 3.1 0 0 0
Waste Reduction in Concrete Use™ 1.2 55 83 -23.5
Refinery Energy Efficiency Process 34 64.5 415 103
Improvement' ' '
Oil and Gas Extraction GHG Emission 1.8 107 274 93
Reduction®® ]
GHG Leak Reduction from Oil and Gas 0.1 15 16 15
Transmission® '
Industrial Boiler Efficiency” 1.0 22.9 150 -127
Stationary Internal Combustion Engine 03 17.9 o5 24
Electrification™ ' '
Total 19.7 $2,146 $3,070

Note for Table I-3:

1

Measures in italics are low-cost measures thag¢ weluded in the economic modeling of the

Proposed Recommendation, as discussed in Appendik@y include the measures under evaluation
in the Draft Scoping Plan with a cost per ton afuetion less than the carbon price produced by E-
DRAM. They are intended as a proxy for the typeeductions that would be made under a cap-and-
trade program.
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1. INTRODUCTION

This Appendix describes the economic analysis aodehing results of the measures set out
in the Recommendation of the Proposed Scoping Flaadescription of the results is
followed by documentation for the Environmental @gmic Revenue Analysis Model
(E-DRAM), the model used for the economic assessmen

Macroeconomic models such as E-DRAM are well suivecnalyzing the economy-wide
impact of a set of recommended policy measureseittar impose costs, provide savings, or
both, taking into account their interaction and $héting of economic activity across

sectors. E-DRAM has been used in this fashiomfeariety of past economic assessments.

Such models, however, face several challengesampating to model market-based policies
that provide incentives to discover the least opsions for reducing emission including
investments in improving technology. First of #fle macroeconomic tools do not have the
ability to predict how firms might invest in codifective energy efficient technologies that
will result in reduced greenhouse gas emissiongeahaced energy-related expenditures. In
E-DRAM, such cost-saving investments can only lfilected if they are specified in advance
as exogenous inputs to the model, rather than tdaehendogenously determining the type
and level of investment. This can be done for gjgemeasures for which the costs and
savings have been estimated. It can also be dstinfiar some portion of the reductions
required from a cap-and-trade program where tleekaowledge that sources under the cap
have the ability to reduce emissions from well-dedi, relatively low-cost investments in
their own facilities that end up costing less tpanchasing the reductions from the market.

An important characteristic of a market-based apginas the ability to reveal low-cost
emission reduction opportunities as a result ofkeaincentives. Because of the broad
flexibility allowed by cap and trade, available netgldo not have a mechanism to properly
determine the nature or costs of such “unspeciedctions” needed to meet the cap. By
their very nature such reductions cannot be atethin advance to any specific measures or
even source type. To produce additional unspecrieuctions the models simulate such
reduction by reducing economic output. This typenodel is unable to account for the
possibility of new investment in some sectors timatld increase their energy efficiency and
reduce emissions either at a net savings or loagrtban reducing demand through price
increases. Instead, these models adjust prigeodiicts so that they reflect the cost of
GHG emissions (based upon calculated allowanceg)iicesulting in reductions in sector
production and resulting sector emissions untilrgpiired emissions reductions are
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achieved. Consequently, emission reductions imtbéel occur in response to reduced
demand induced by increased prices. For this redlsese models provide an inaccurate and
overly costly picture of how a cap-and-trade systerald operate in practice.

In addition, the macroeconomic models operateeaséctor level and therefore do not have
the ability to capture the heterogeneity of fagilgvel emission reduction opportunities.
One of the primary advantages of market-based appses is that they take advantage of this
heterogeneity to minimize costs. Such savings baesm documented by empirical studies.
As was noted by the Market Advisory Committee, ‘SThotential for cost savings is not
simply a theoretical proposition. Studies indicgsubstantial cost savings from existing cap-
and-trade programs. The two major studies of sagings for the SQprograni® are in
general agreement that savings under the tradmgysam amounted to 43-55 percent of
expected compliance costs under an alternativdatayy program that imposed a uniform
emission standard. Carlson et al. cite savings/ef 65 percent compared to a policy that
might have forced post-combustion controls (screba® achieve the same level of
emissions*

The marginal cost of achieving reductions variggaificantly among facilities, firms, and
regions depending on a host of site, firm, or lmcaspecific factors. Market-based
approaches enable the reductions to come from taos#ies that can achieve them at lower
cost than the market price. However, the modeks @ll facilities within a sector as similar
and therefore cannot account for cost structufergifices and as such cannot capture cost
reduction opportunities.

Moreover, the models do not fully capture how indiial consumers can and will take steps
to pursue lower cost options. This is being obsgétoday as consumers change driving
habits and make greater use of public transit,a@npg and biking in response to gasoline
price increases. In addition, over time marketeblaapproaches provide an incentive to find
innovative ways to reduce emissions beyond thd les@essitated at an individual firm
under a performance standard. Again, availableatsadb not capture how such innovation
can reduce cost.

Our E-DRAM modeling of the Recommendation attemptertemedy these limitations by
searching for measures that are likely to meetrtheket test of being lower than the carbon
price established by the market participants. Thatve have approximated the operation of
the cap-and-trade program as well as available hmgd®ols allow. To capture how
facilities might make technology changes to rederogéssions, the costs and savings of
known efficiency measures were identified so thatdost per ton for reductions from those
measures could be compared to allowance prices anclp-and-trade system. It is then
assumed that facilities will choose to implemenamges that cost less than the anticipated

30 Carlson, C., Burtraw, D., Cropper, M. & Palmer K(R000). Sulfur Dioxide Control by Electric Utilds:

What are the Gains from Trade? The Journal ofiPaliEconomy, 108(6), 1292-1326. ; Ellerman, A. D.
(2003). Lessons rom Phase 2 Compliance with the Aclel Rain Program. Working Paper 03-009.
Cambridge: MA: Massachusetts Institute of Technpl@gnter for Energy and Environmental Policy Reclear

31 Recommendations for Designing a Greenhouse GasG@ rade System for California, Recommendations
of the Market Advisory Committee to the Califordi@ Resources Board, June 30, 2007 p. 7
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allowance price to the extent they have been ifiedti This follows the market rule of
selecting low cost options. Therefore, the analg§ithe Recommendation includes
measures that cost less per ton of GHG emissichsee than the simulated cap-and-trade
market price of carbon. These measures had asethat falls below the market price as
solved by the model through an iterative procesgwsed as inputs (i.e., because they
represent a lower cost path than the market phieerteasures would be expected to occur).

This approach provides a conservative approximaifdrow a portion of the reductions will
be achieved by industry. This technique partialldresses the model’s lack of an internal
mechanism to identify efficiency measures, but dossliminate it. It does not allow for
innovation, nor does it address the limitationsedabove regarding cost minimization
decisions made at the facility level.

Keeping these limitations in mind, our estimatehaf economic impact of the
Recommendation will understate the benefits of mtabased approaches including the cap-
and-trade program and therefore will understatgtsitive impact of the Recommendation
on the California economy. We nevertheless belibaethe estimate provides useful
information and is a reasonable application ofrtizalel.
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2. MODELING RESULTS

E-DRAM was used to analyze the Recommendation tt@Proposed Scoping Plan. The
input assumptions for this analysis included cost savings information for specified
measures from the Proposed Scoping Plan that iasertission reductions of approximately
160 million metric tons of Ce&E (MMTCO,E). These reductions include 140 MMTEO
from the specified measures in the Recommendatios,an additional 20 MMTC4E that
result from low cost measures expected to be pdrander a cap-and-trade program that
were included among the other measures under gialua the Proposed Scoping Plan.
The remaining 14 million tons needed to achievelfie MMTCQE of emission reductions
included in the Recommendation are achieved thrdlglsimulation of the cap-and-trade
program as described below.

The analysis used the greenhouse gas emissionti@duoteasures presented in the Proposed
Scoping Plan to characterize the costs, savingeamskion reductions. More detailed
descriptions of the measures were included in Agpe@ to the Proposed Scoping Plan.
Additional information on the cost and savingsrasties used in this modeling effort is
presented in Appendix G-I, and additional inforraaton the calculation of the costs and
savings used in the economic analysis is presentddpendix .

The cap-and-trade component of the Recommendatisimulated by increasing the price of
electricity, natural gas, and transportation fuelseflect the carbon content of those fuels.
As discussed earlier, this provides a conservasienate of the benefits of a cap-and-trade
approach. All allowance or fee revenues remathénstate and are allocated back to
consumers. Per the previous discussion, this apprevas used to identify the carbon price
necessary to result in reduction of 14 MMT4EON 2020. The subsequent section provides
further detail on the approach that was used toainibé Recommendation.

No additional cost minimizing methods, such asaiffsemission allowance banking or
borrowing, are included in the analysis.

2.1 Business-as-usual Base Case

The economic impacts of the Propo&ambping Plan are expressed as changes from a
business-as-usual estimate of California’s econ@rowth. As noted, the business-as-usual
(BAU) case assumes that none of the measures gatindhe Proposed Scoping Plan are
implemented. As Table G-II-1 below indicates, foe BAU case, Gross State Product is
projected to grow by about 2.8 percent annually t@lue of nearly $2.6 trillion by 2020.
Personal income is projected to grow by approxiig&e3 percent annually and job growth
is also expected to continue as we move toward.2020
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Table G-II-1: Business-as-usual Case for California  Economy

Average Annual
Economic Indicator 2007 2020 Change  Growth (%)
Real Output ($Billions) 2,535 3,597 1,062 2.7%
Gross State Product ($Billions) 1,811 2,586 775 2.8%
California Personal Income ($Billions) 1,464 2,093 628 2.8%
Income Per Capita ($1000) 38.6 476 9 1.6%
Employment (Millions) 16.41 18.41 2 0.9%
Emissions (MMTCGE) 500 596 96 1.4%

! Approximate value. The ARB is in process of estingathe GHG emissions for 2007

2.2 Macro-Economic Effects of the Recommendation

Table G-II-2 shows how implementation of the Recamndation would impact California’s
economy relative to a business-as-usual growthdtafy between now and 2020. The
effects on output, personal income and employmensmall but positive. Total output,
which represents production activity in the stateteases by 0.9 percent over BAU. This
translates into an increase of approximately $8®biin 2020, which is a relatively minor
increase when evaluated in the context of a $Bliétreconomy. Also represented in

Table II-2 are the impacts of the Recommendatiooyss State Product, personal income,
income per capita, and employment. In each chsanbdeling shows a small but positive
impact.

Table G-11-2: Economic Impacts of the Proposed Scop  ing Plan

Recommendation
Change Percent Change

Economic Indicator BAU Case Recommendatior from BAU from BAU
Real Output ($Billions) 3,597 3,630 33 0.9%
Gro_s_s State Product 2586 2593 r 0.3%
($Billions)
Personal Income 2 093 2109 16 0.8%
($Billions)
Income Per Capita 0
($1000) 47.56 47.76 0.21 0.4%
Employment (Millions) 18.41 18.53 0.12 0.7%
Emissions (MMTCQE) 596 421 175 -29%
Carbon Price (Dollars) NA 10.00 NA NA

The positive impacts are largely attributable tairsgs that result from reductions in
expenditures on energy. These savings translaienaoteased consumer spending on goods
and services other than energy. Many of the measntail more efficient use of energy in
the economy, with savings that exceed their coatktold, the specified reduction measures
in the Proposed Scoping Plan’s Recommendationirfichtding additional unspecified
reductions from cap-and-trade) aepected to reduce emissions of approximately
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160 MMTCGE in 2020 at a net savings of about $15.4 billighich provides a positive
stimulus to the economy.

When modeling the Recommendation, the model shagict the fact that facilities will
pursue emission reduction options that have apsrston that is lower than the market price.
In the absence of complete information on whateéhmstions might be, we included in the
model runs the technical options that have beemtiited as part of the additional measures
that cost less than the market allowance pricas iBhan incomplete list, and the model does
not have the capability to adequately reflect thedet of options that are available to
covered sectors under cap and trade. Thus, tpr@agh provides a rough approximation of
how a portion of the reductions from the marketrapph would be achieved. This approach
resulted in measures that provided an additiondROr COE in reductions being included
in the model run of the Recommendation, with ohly final 14 MMTCQE of reductions
achieved by pricing mechanisms within the modelithat moderated consumer demand.
Appendix G-I provides a complete list of the measuncluded in this modeling run.

The modeling results presented for the cap-andtcathponent of the Recommendation
reflect a carbon price of $10 per ton of MTEO It is important to note that the $10 per ton
figure does not reflect the cost of the progrartherit is the maximum price at which
reductions to achieve the cap is pursued. Weowiitinue to evaluate these results and
anticipate that modeling efforts currently undenirayhe Western Climate Initiative will

also provide useful additional information. Wecadsicourage any interested stakeholders to
conduct their own analyses and share their results.

As discussed in the Proposed Scoping Plan, a gyopesigned offset program can play a
valuable role within a cap-and-trade program. Q$fedfer the opportunity to achieve
reductions from sectors outside of the cap, oftasosts lower than reductions from within
the cap. This can be a key driver in moderatifmance prices, particularly in the early
years of a program. Offsets also provide incentfeegntities to develop and implement
innovative strategies to reduce emissions outdidieeocapped sectors, which can have
additional economic and environmental benefits.

As previously discussed, the estimated allowanme fpor a cap-and-trade program was

$10 per ton. As such, when we ran the E-DRAM wiilsets only assumed to be available at
$20 per ton, there was no demand. Neverthelesbeli@/e that a limited availability of

high quality offsets is advisable in light of theaertainty associated with program
implementation. As we work on further analysisatetl to the allowance price in a cap-and-
trade program design, we will continue to evaluhageeconomic impact of offsets as well.

2.3 Sector-Level Effects of the Recommendation

The E-DRAM provides a detailed picture of the Gatifia economy that includes

120 distinct industrial sectors. For the indussectoring, a grouping of firms all of which
make similar, though by no means identical, prosligteferred to as a sector. The model’s
input dataset is an explicit representation ofitiver-sector flows of value within the
California economy in 2003. The sectoral linkagstablished in this dataset determine how
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policy effects are transmitted through the econoi@gctors are affected directly by a
specific policy and indirectly through sector limgjes.

A model such as E-DRAM is most useful for charazieg economic impacts at the state
level. It can also be informative at the sectoelavith the understanding that some sectoral
details that may be important in characterizing lppaducers will respond to a policy
change may not be fully reflected in the modelr &ample, the industrial sectors, as
represented in the model, produce a single godiding the same production technology
that is sold at a single price. Issues that maydsgcularly important to individual sectors
will likely have to be more thoroughly assessedgsither methods as individual regulations
targeting the sector are developed

With an individual measure, understanding which@scare affected and why is
straightforward. However, given the number of nuiees in the Recommendation presented
in the Proposed Scoping Plan, breaking out exactly and why a specific sector is affected
can be challenging. Many of the individual measwafect prices in opposite directions.

For example, an efficiency measure causes lesget®be purchased, which would have
the effect of reducing the price of energy. A carlprice would do the opposite by raising
the price of energy. However, when the measuresusr together, as is the case for the
analysis presented in this supplement, the effle&re@rgy prices of an efficiency measure
and a cap-and-trade measure would depend on wheelsure produces the stronger effect.

Finally, with 120 industrial sectors, the volumembrmation produced can make
interpretation of results difficult. Results ahetefore aggregated by industry type
corresponding to the 2-digit North American Indystiassification System (NAICS).
Aggregation of related sectors is a useful apprdachaining insights into the “big picture”
impacts of the policies. Further detail for eatlthe aggregated sectors is discussed in the
remainder of this document.

Tables G-1I-3 and G-II-4 present the change in AgerWeighted Prices, Real Output and
Employment for the sector aggregations for the Renendation. The values reported in the
tables for Real Output and Employment are simpigirsations of Output and Employment
for the individual sectors. Price changes are lteid based on the individual sectors’ share
of output in the aggregate sector so that the mhesge is reflective of the price change that
occurs in the larger sectors.

All changes are discussed in relation to the bssHas-usual case, so when it is stated that a
sectors grows, it means that it grows in excesh@BAU growth3? A brief discussion of
aggregated sectors within the model follows.

32 Al individual sectors grow in the business-asalsiase with the exception of the Petroleum anditdaGas
Extraction sector, which declines by assumption.
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Output and Employment

Output

(Billions Employment
Sector Prices* 2007 $) (Thousands)
Agriculture, Forestry and Fishing 1.0 109 449
Mining 1.0 29 26
Utilities 1.0 72 67
Construction 1.0 164 929
Manufacturing 1.0 943 2,046
Wholesale Trade 1.0 171 791
Retail Trade 1.0 296 1,901
Transportation and Warehousing 1.0 109 503
Information 1.0 235 448
Finance, Insurance and Real Estate 1.0 559 1,02
Services 1.0 910 6,729
Government - - 3,491
Total - 3,597 18,405

* All prices are normalized to 1.0 in the BusinassUsual case.
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ices, Output and

employment for the Recommendation

Output Employment
Sector Prices (Billions 2007$) (Thousands)
Agriculture, Forestry and Fishing 1.0 113 464
Mining 1.0 31 26
Utilities 1.1 60 57
Construction 1.0 166 934
Manufacturing 1.0 948 2,057
Wholesale Trade 1.0 173 793
Retail Trade 1.0 291 1,916
Transportation and Warehousing 1.0 111 510
Information 1.0 238 450
Finance, Insurance and Real Estate 1.0 572 1,04
Services 1.0 927 6,773
Government - - 3,502
Total - 3,630 18,528

Percent change from BAU

Agriculture, Forestry and Fishing 0.0 3.9 3.5
Mining 0.9 7.2 1.3
Utilities 8.8 -16.7 -14.7
Construction 0.1 1.7 0.5
Manufacturing 0.2 0.5 0.5
Wholesale Trade -0.6 1.0 0.1
Retail Trade -0.3 -1.6 0.8
Transportation and Warehousing -0.5 1.9 1.2
Information -0.3 1.1 0.4
Finance, Insurance and Real Estate -0.2 2.3 2.
Services -0.4 1.9 0.7
Government - - 0.3
Total - 0.9 0.7

2.3.1 Agriculture, Forestry and Fishing (NAICS Code 11)

The Agriculture, Forestry and Fishing sector cosgsiestablishments primarily
engaged in growing crops, raising animals, harmgdtmber, and harvesting fish and
other animals from a farm, ranch, or their nathedbitats. The Agriculture, Forestry
and Fishing sector is comprised of four individdaDRAM sectors.

Overall, prices in the Agriculture, Forestry andhthg sector remain unchanged from
the BAU case. Output and employment both incrégsmore than 3 percent from
the BAU case. Much of the overall sector growth ba attributed to increased
producer energy efficiency and an increase in graahd for agricultural output as
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feedstock for the production of ethanol. Output amployment in all of the
individual sectors in this grouping grow.

2.3.2 Mining (NAICS Code 21)

The Mining, Quarrying, and Oil and Gas Extractieatsr comprises establishments
that extract naturally occurring mineral solidsglsas coal and ores; liquid minerals,
such as crude petroleum; and gases, such as ngastalhe term mining is used in
the broad sense to include quarrying, well openatibeneficiating (e.g., crushing,
screening, washing, and flotation), and other mapan customarily performed at the
mine site, or as a part of mining activity. Thenliig sector is comprised of two
individual E-DRAM sectors.

Overall, prices in the Mining sector decrease $iyghvhile output increases by

7.2 percent and employment increases by 1.3 perddm Petroleum and Natural
Gas Extraction sector accounts for all of the ghointthe Mining sector. The reason
for the increased growth in the Petroleum and Né&i@as Extraction sector is
directly related to the Oil and Gas Extraction Esioa Reduction measure that is
estimated to provide savings that greatly exceedtists of implementation (i.e., net
savings of about $56 million). Output and employirgecreases in the other mining
sector primarily because of the increased pricglegtricity.

2.3.3 Utilities (NAICS Code 22)

The Utilities sector comprises establishments eedag the provision of the

following utility services: electric power, naturgds, steam supply, water supply, and
sewage removal. Within this sector, the specifiovdaies associated with the utility
services provided vary by utility: electric powaciudes generation, transmission,
and distribution; natural gas includes distributisteam supply includes provision
and/or distribution; water supply includes treattreamd distribution; and sewage
removal includes collection, treatment, and disposwaste through sewer systems
and sewage treatment facilities. The Utilitiesteers comprised of three individual
E-DRAM sectors.

Prices in the Utilities sector increase, with thieg of electricity increasing by

11 percent and the price of natural gas increasyngmost 9 percent. Output and
employment in the Utilities sector decrease by p&itent and 14.7 percent
respectively. The negative output and employm#ates in the Utilities sector
result from consumers purchasing less electric pawd natural gas because of
implementing the energy efficiency measures anaumsex of higher prices.
Decreases in the demand for electricity and nagasltranslates into decreases in
employment for the Electrical Power Generation Brglribution (-32 percent) and
Natural Gas Distribution sectors (-7 percent). Mdsity sector jobs are linked to
the delivery of power and maintaining the system aot in the actual running of
power plants. In addition, many jobs resulting frmmtreased investment in
renewable resources and energy efficiency will appeother sectors, such as
construction. So it is likely that the number ab$ in this sector will remain
relatively unchanged even though the model estsmatdecreased number of jobs.
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However, it should be noted that the Utility seatorelatively small in terms of
overall employment.

2.3.4 Construction (NAICS Code 23)

The construction sector comprises establishmentsapty engaged in the
construction of buildings or engineering proje@s(, highways and utility systems).
Establishments primarily engaged in the preparatiaites for new construction and
establishments primarily engaged in subdividinglléor sale as building sites also
are included in this sector. The Construction@estcomprised of five individual
E-DRAM sectors.

Prices in the Construction sector remain virtualighanged, increasing by

0.1 percent. Output and employment in the Constmicector increase slightly:

1.7 percent for output and 0.5 percent for emplayméncreases in output for the
Residential, Nonresidential and Other Construcsiectors, however, offsets
reductions in Street and Bridge (-0.3 percent) @tility Infrastructure Construction
(-11 percent). The growth in output is potentighig result of the residential and
commercial building efficiency strategies incregsine demand for new and retrofit
construction. Reduced demand for electricity aairal gas reduces the need for
new Ultility Infrastructure construction which tradates into less employment for this
sector (-12 percent).

2.3.5 Manufacturing (NAICS Codes 31-33)

The Manufacturing sector comprises establishmargaged in the mechanical,
physical, or chemical transformation of material#ystances, or components into
new products. The Manufacturing sector is comgrde42 individual E-DRAM
sectors.

Prices in the Manufacturing sector increase byp@rzent. Output and employment
in the Manufacturing sector increase slightly: pescent for both output and
employment. Most of the individual sectors growhathe exception of Oil
Refineries, Apparel Manufacturing, Automobile Maacturing and Other Vehicle
Manufacturing. The negative effect on Oil Refimsr(-27 percent) is a direct
response to the transportation and fuel policias élplicitly state that less
transportation fuel will be purchased in Californtdowever, we believe that
virtually all of the change in output in the refigesector will be the result of reduced
imports of refined gasoline and not the resulteafuced in-state production.
Therefore, it is unlikely that the projected numbejobs would be reduced
significantly from the business-as-usual case. faltilly, it should be noted that the
Refining sector is relatively small in terms of oaiéstate employment.

The effects on the remaining sectors are lesgystifarward. The Apparel
Manufacturing, Automobile Manufacturing and Othexhitle Manufacturing sectors
are all sectors where a large share of the Caldatamand is met by imported
products. Any increase in the California pricel utther increase the demand for
imported products at the expense of California potidn. In the Apparel sector,
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demand for apparel increases as expendituresasaly from energy to other goods.
The increased demand for apparel increases thiofadi price relative to the import
price which causes output to decrease by 15 peatehémployment to decrease
from 16 percent.

A similar pattern is exhibited in the Automobile Mdacturing and Other Vehicle
Manufacturing sectors. Increases in the priceebiicles that result from the motor
vehicle measures increases the demand for impeeteidies at the expense of
domestically produced vehicles which causes owpdtemployment to decrease. In
the Automobile Manufacturing sector output decredse2.5 percent and
employment decreases by 3.4 percent, while in therQ/ehicle Manufacturing
sector output decrease by 4.6 percent and empldyteereases by 6 percent.

2.3.6 Wholesale Trade (NAICS Codes 42)

The Wholesale Trade sector comprises establishreegesged in wholesaling
merchandise, generally without transformation, emtlering services incidental to
the sale of merchandise. The merchandise desanliad sector includes the outputs
of agriculture, mining, manufacturing, and certaiformation industries, such as
publishing. The wholesaling process is an inteiatedstep in the distribution of
merchandise. The Wholesale Trade sector is coatpasfive individual E-DRAM
sectors.

Prices in the Wholesale Trade sector decreasegyyedcent. Output increases
slightly (1.0 percent) while employment is unchathg&ector growth can likely be
attributed to increased energy efficiency withia #ector and to increased consumer
spending brought on by shifting expenditures awasnfenergy to other goods and
services.

2.3.7 Retail Trade (NAICS Codes 44-45)

The Retail Trade sector comprises establishmemg@agad in retailing merchandise,
generally without transformation, and renderingy®es incidental to the sale of
merchandise. The retailing process is the fireg) & the distribution of
merchandise; retailers are, therefore, organizegltanerchandise in small quantities
to the general public. The Retail Trade sectaoimprised of 12 individual

E--DRAM sectors.

Prices in the Retail Trade sector decrease bydr@&pt. Output decreases by

1.6 percent, while employment increases by 0.8guercHowever, most of the
individual sectors grow with the exception of thet&l Gasoline sector. The large
negative effect on the Retail Gasoline sector pd&ent) is the result of reduced
purchases of transportation fuel that occur becatifee transportation and fuel
measures.

Growth in the other sectors can likely be attributecreased energy efficiency within

the sector and to increased consumer spending rondoy shifting expenditures
away from energy to other goods and services.
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2.3.8 Transportation and Warehousing (NAICS Codes 48-49)

The Transportation and Warehousing sector inclutbhsstries providing
transportation of passengers and cargo, warehoasithgtorage for goods, scenic
and sightseeing transportation, and support aesvielated to modes of
transportation. Establishments in these industrsestransportation equipment or
transportation related facilities as a productiseed. The type of equipment depends
on the mode of transportation. The modes of tranapon are air, rail, water, road,
and pipeline. The Transportation and Warehousgatps is comprised of eight
individual E-DRAM sectors.

Prices in the Transportation and Warehousing selgorease slightly (0.5 percent).
Output and employment increase by 1.9 and 1.2 perespectively. No individual
sectors are adversely affected. Sector growthbeaattributed to increased vehicle
efficiency which reduces the price of providingisportation related services and the
decreased price of transportation fuels.

2.3.9 Information (NAICS Code 51)

The Information sector comprises establishmentaged in the following processes:
(a) producing and distributing information and acéil products, (b) providing the
means to transmit or distribute these productsedsas data or communications, and
(c) processing data. The Information sector isatipgregation of four individual
E-DRAM sectors.

Prices in the Information sector decrease by Or8gmé. Output (1.1 percent) and
employment (0.4 percent) both increase. No indi@idectors are adversely affected.
Sector growth can likely be attributed to increasedrgy efficiency within the sector
and to increased consumer spending brought onitilnghexpenditures away from
energy to other goods and services.

2.3.10 Finance, Insurance and Real Estate (NAICS Codes 52-53)

The Finance and Insurance sector comprises estatdigs primarily engaged in
financial transactions (transactions involving tneation, liquidation, or change in
ownership of financial assets) and/or in facilitgtfinancial transactions. The Real
Estate and Rental and Leasing sector compriseslisbtaents primarily engaged in
renting, leasing, or otherwise allowing the uséaoiible or intangible assets, and
establishments providing related services. Tharkéa, Insurance and Real Estate
sector is comprised of five individual E-DRAM sersto

Prices in the Finance, Insurance and Real Estatersgecrease by 0.2 percent.
Output and employment increase by 2.3 percent dhgetcent respectively. No
individual sectors are adversely affected. Segtowth can likely be attributed to
increased energy efficiency within the sector anshtreased consumer spending
brought on by shifting expenditures away from egéogother goods and services.
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2.3.11 Services (NAICS Codes 54-81)

The service sector comprises establishments ptyreargaged in the provision of
services to their customers. These include Prfesak Scientific, and Technical
Services, Management Services, Administrative $esyiEducational Services,
Health Services, Arts, Entertainment, and Recreadacommodation and Food
Services and Other Services. All service sect@sggregated in a single sector.
The Service sector is comprised of 29 individuddIEAM sectors.

Prices in the Service sector decrease by 0.4 per€utput (1.9 percent) and
employment (0.7 percent) both increase. Most idd@ sectors respond positively
to the Scoping Plan measures except for Amusensks Rnd Hospitals. The reason
for the negative result in these two sectors igpidlly the response to higher
electricity prices since purchases from the EleatiPower Generation and
Distribution make up a large share of these s€abperating expenses. Growth in
the other sectors can likely be attributed incréaseergy efficiency within the sector
and to increased consumer spending brought onitilnghexpenditures away from
energy to other goods and services.
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3. OVERVIEW OF THE ENVIRONMENTAL-DYNAMIC
REVENUE ANALYSIS MODEL

Computable General Equilibrium (CGE)nodels represent explicitly the utility and profit
maximizing behavior of households and firms andeste how policy impacts affect agents
both directly and indirectly. The models are “congile” because numeric solutions are
found using computers rather than solved for algebly. They are “general” in the sense
that all markets and all income flows in the ecog@re accounted for. They reflect
“equilibrium” insofar as prices adjust to equiliteahe demand for and supply of goods,
services, and factors of production (labor andtedpof the model.

The specific model described here is a modifiediearof the Environmental-Dynamic
Revenue Analysis Model (E-DRAM). The E-DRAM wasdlbfor the California Air
Resources Board (ARB) by researchers at the UniyafCalifornia at Berkeley. The E-
DRAM evolved from the Dynamic Revenue Analysis Mio@@RAM), which was developed
jointly by the California Department of Finance (BXand Berkeley researchers to perform
dynamic revenue analyses of proposed legislationaaslated by Senate Bill 1837 in 1994.
Much of the description of E-DRAM is closely adapfeom Berck, Golan, and Smith
(1996), which, henceforth, will be referred to hs DRAM Reporf* The model has been
updated to a 2003 base year.

The remainder of this Appendix is a non-technieddatiption of E-DRAM.

3.1 Description of E-DRAM

The E-DRAM describes the relationship among Catifoproducers, California households,
California governments, and the rest of the woRRather than tracking each individual
producer, household, or government agency in theauay, however, E-DRAM combines
similar agents into single sectors. Constructisg@oring scheme, the first step of model
construction, is discussed immediately below; thsgussion is followed by a description of
the key agents in the economy—producers and conrsume

3.1.1 Aggregation and Data Sources

The E-DRAM, like all other empirical economic masletreats aggregates rather than
individual agents. Aggregation is done both tovpte focus for the analysis and
constrain the number of variables in the modelngbwicting an aggregation (or
sectoring) scheme is critical in the developmerda QIGE model because it
determines the flows that the model will be abléage explicitly. For the E-DRAM
model, the California economy has been divided &6 distinct sectors:

120 industrial sectors, 2 factor sectors (labor @altal), 9 consumer good sectors,

8 household sectors, 1 investment sector, 45 gowamhsectors, and 1 sector

3 For E-DRAM’s sources and methods discussed inApjgendix, an unpublished paper by Professor Peter
Berck is liberally quoted.
% The DRAM Reportis available atvww.dof.ca.gov/HTML/FS_DATA/dyna-rev/dynrev.htm

G-I-16



Proposed Scoping Plan Appendix G: Economic Analysis
Appendix G-lI: E-DRAM'’s Sources and Methods

representing the rest of the world. The completaits of the sectoring are given in
Chapter Il of the DRAM Report.

For industrial sectoring purposes, all Californtans making similar products are
aggregated together. The agriculture sector,Xamgple, contains all California firms
producing agricultural products. The output vadfighat sector is the value of all
output produced by California agricultural prodweA sector’s labor demand is the
sum of labor used by all firms in the sector. Ajomith agriculture, there are 119
other producer aggregates in the model. Theseggtgs generally represent the
major industrial and commercial sectors of the {Galia economy, though a few are
tailored to capture sectors of particular regublatoterest. For instance, production
of internal-combustion engines and consumer chdsaa each delineated as
distinct sectors, as requested by ARB.

Data for the industrial sectors originate from th&. Department of Commerce’s
Bureau of Economic Analysis and are based on tms@eof Business—a detailed
survey of U.S. companies conducted every five yedhge survey contains
information about intermediate purchases, facadt, capital, land, and
entrepreneurship) payments, and taxes. Althougk gutensive, the survey only
allows inference about groups of firms at the maldevel. The disaggregation of
national data to a California level is accompliskhisthg a combination of state-level
employment data and estimates from California Diepemt of Finance.

Like firms, households are also aggregated. Qalifchouseholds are divided into
categories based upon their income. The modealded eight such categories, each
one corresponding to a California Personal-incore marginal tax rate (0, 1, 2, 4,
6, 8, 9.3, and a high-income 9.3 percent). Thesjricome from all households in
the 1 percent bracket is added together and bectihra@scome for the “1 percent”
household sector. Similarly, all expenditure on@dtural goods by the 1 percent
households is added and becomes the expendittine @fpercent household sector
on agricultural goods. Total household expendituregricultural goods is the sum
of expenditures by all eight household sectorsugdébold income data come from
the California Franchise Tax Board Personal-incdiae “sanitized” sample. Data
on consumption by income class are derived frononak survey data.

The government sectors in E-DRAM are organizechablioth government revenue
flows and expenditure flows are traced explicitithe E-DRAM includes 45
government sectors: 7 federal, 27 state, and Hl.|d8overnment sector data are
culled from published federal, state, and localegoment reports.

% The alcohol, tobacco, and horse-racing sectotindtsn DRAM, has been folded into the foods seatcthe
latest version of E-DRAM.
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3.1.2 Producers and Households

Fundamental to the California economy and, hendeREBM, are the relationships
between the two principal types of economic agemissgucers and households.

Producers are aggregated into industrial secteos.example, the output of all of
California’s agricultural firms is modeled as coguiinom a single entity—the
agriculture sector. Each sector takes the priaeitleceives for its output and the
prices that it pays for its inputs (capital andoiglralled “factors of production,” and
other inputs, called “intermediate goods”) as giv@ime model assumes perfect
competition which means that producer purchasesgs have no effect on input
prices. Each producer is assumed to choose iapdtsutput to maximize profits.
Inputs are labor, capital, and intermediate good$plts of other firms). Thus, the
producer’s supply of output is a function of it®guct price and the prices of inputs.
More information on producers is provided in Chapteof the DRAM Report.

Households make two types of decisions: they modg and services and they sell
labor and capital. Households are assumed to thake decisions in the way that
maximizes their well-being (called “utility” in theconomics literature). Like firms,
consumer purchases have no effect on product pricesddition to their labor
income, households receive dividends and interest their stocks and bonds and
other ownership interests in capital.

Households’ supply of labor, as a function of theges rate, is called the
“labor-supply function.” A more detailed descragntiof the supply of labor is given
in Chapter VII of the DRAM Report.

Households’ demand for goods or services, as aimof prices, is simply called
the “demand function.” A more detailed descriptafrihe demand for goods and
services is given in Chapter IIl of the DRAM Repastwell as in Berck, Hess, and
Smith, 1997. The latter report explains how trstrdbution of household spending
across the 120 industrial sectors via the ninewnes goods sectors is based on
analysis of U.S. Bureau of Labor Statistics’ Consuixpenditure Survey data.
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3.1.3 Equilibrium

So far, two types of agents have been describieghs and households. It remains to
be explained how these agents relate. Agenteréiadugh two types of markets:
factor markets and goods-and-services marketsnsFsell goods and services to
households in the goods-and-services markets. dtholds sell labor and capital
services to firms in the factor markets. Thera gice in each of these markets.
There is a price for the output of each of the ib2lustrial sectors. There is a price
for labor, called the “wage,” and a price for capitalled the “rental rate.”
Equilibrium in the market means that the quantitg@ied is equal to the quantity
demanded. Equilibrium in the factor markets faroiaand capital and in the markets
for goods and services defines a simple generalimgum. That is, there are

122 prices (the wage, the rental rate, and onedoh of the 120 goods made by the
120 sectors) and these 122 prices have the projpattyhey equate quantities
supplied and demanded in all 122 markets.

These relationships are shown in more detail imfedl-1, called a “circular-flow
diagram.” The outer set of flows, shown as safidd, are the flows of “real” items,
goods, services, labor, and capital. The innevdleshown as broken lines, are
monetary flows. Thus, firms supply goods and sswito the goods-and-services
market in return for revenues that they receivenftbe goods-and-services markets.
Firms demand capital and labor from the factor re@rland in return pay wages and
rents to the factor markets.

Households, the other type of agent in a simpleahdully goods and services from
the goods-and-services markets. Households g@thtand labor on the factor
markets and receive income in exchange.

Figure II-1: The Basic Circular-Flow Diagram
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Source: Berck, Golan, and Smith, 1996.

3.1.4 Intermediate Goods

The economy of California is far more complex tiiaat shown in Figure II-1. There
are not only final goods-and-services markets kaat imtermediate-goods markets in
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which firms sell to firms. A typical example ohaarket for intermediate goods
would be fertilizer sold to agricultural firms. fkal output of the chemical industry
is fertilizer, which is an intermediate good in #ugricultural industry. This type of
market interaction is demonstrated in Figure llFere, part of the output of a
chemical firm (chemical industry in the exampleh@ sold to households but rather
to another firm. The expense of buying the inpu cost of production. Chapter IV
of the DRAM Report contains the model specificationthese types of transactions,
which are based upon a national input-output table.

Figure 1I-2: The Circular-Flow Diagram with Intermediate Goods
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Source: Berck, Golan, and Smith, 1996.
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3.1.5 Rest of the World

California is an open economy, which means thiaades goods, services, labor, and
capital with neighboring states and countriesthla model, all agents outside
California are modeled in one group called “ResiMafrld.” No distinction is made
between the rest of the United States and foredgimiries. California interacts with
two types of agents: foreign consumers and forprgducers. Taking the producers
first, Figure 11-3 shows that the producers sebbd®on the (final) goods-and-services
markets and on the intermediate markets, i.e., $kéygoods to both households and
firms. The model takes these goods as being irapiestibstitutes for the goods made
in California. Agricultural products from outsidé California (e.g., feed grains,
bananas) are taken as being close to, but notigdéid, California-grown products
(e.g., avocados, fresh chicken). The degree taiwloireign and domestic goods
substitute for each other is very important, arelatidence is described in Chapter V
of the DRAM Report. Foreign households buy Catifargoods and services on the
goods-and-services markets. They and foreign flvatk can supply capital and

labor to the California economy, and domestic ntigrapatterns are described in
Chapter VIII.

Figure 1I-3: The Circular-Flow Diagram with Intermediate Goods and
Trade
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3.1.6 Government

Finally, government is considered. Combining tieartg and spending effects of the
three levels of government (federal, state, andl)agives the additional flows in
Figure II-4. Beginning at the top, the figure slsoilvat government buys goods and
services and gives up expenditure. It supplieslg@nd services for which it may or
may not receive revenue. Government also supfaasrs of production, such as
roads and education. Government also makes trartsf@ouseholds, which are not
shown in the diagram. The middle section of tleghm shows the myriad of ways
in which government raises revenue through taxat©hapter Il of the DRAM
Report includes a detailed description of the gowent activities in the model.

Figure II-4: The Complete Circular-Flow Diagram
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3.1.7 Data Organization: The Social Accounting Matrix

The first step in constructing a CGE model is tgamize the data. The traditional
approach to data organization for a CGE model totwstruct a Social Accounting
Matrix (SAM). A SAM is a square matrix consistinga row and column for each
sector of the economy. Each entry in the matmnidies an exchange of goods and
services purchased by one sector from anotherrs@etiiself). The entries along a
row in the SAM show each payment received by thatigular row sector from each
column sector. Summing across the row gives figiments made to that row sector
by all column sectors. The entries down a columthé SAM show the expenditures
made by that particular column sector to all rostees. Summing down a column
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gives total expenditures by that column sectolltooav sectors. For accounting
purposes, a SAM must “balance,” i.e., each row anthcorresponding column sum
must be equal. This balancing ensures that no ynbe@ks” out of the economy,
i.e., that all money received by firms (row sumgpent by them (column sum).

3.1.8 Other Considerations and Model Building

Computable General Equilibrium models are not fasiog models; they are
calibrated to reproduce a base year. In the daSeDRAM, the model is constructed
to exactly reproduce the economic conditions oédhr year 2003. Of course, there
are forecasting models. However, such models &jlgido not have the level of
detail needed to examine dynamic policy effectsve@®the paucity of California-
specific data, it seems a better compromise t@ausescasting model, such as the
one maintained by DOF, to set a base case anduieea policy model, such as
DRAM, to analyze deviations from that case.

The E-DRAM model incorporates two assumptions tegtiire some comment. It
assumes competitive behavior in all private sectdiss is a good first
approximation, particularly at the level of a sectdhe alternative, market power,
may well be present, but the degree of non-comypefiricing is not likely to be
significant in aggregated sectors. The secondhgsson is that involuntary
unemployment is constant. This assumption is ehliko be strictly true. The model
has voluntary unemployment, which are agents degitti work less when the wage
is lower. This assumption is common to all equiliby models. Technical issues of
model closure are described in Chapter X of theADRReport.

Once the major agents in the economy have beetifiddrand the relationship
between these agents has been specified, the wedbk built. In E-DRAM, the
algebraic representation of the relationships betwhe agents in the California
economy is achieved with the General Algebraic MiodeSystem (GAMS). The
model currently has 1,100+ equations, exclusivaedihitions and of the code to read
in and organize the data. All of the model’s etqpret and GAMS code are detailed
in Chapter X of the DRAM Report.

3.1.9 Further Documentation

Fuller description of common features shared byFAM and DRAM is available in
the report cited above. The primary contents af taport, the presentation of which
mirrors the sequence of tasks involved in builddigAM, are as follows. In Chapter
Il of the DRAM Report, the major agents in the emmy are identified and
aggregated into sectors. These aggregates arguiad to focus the model on the
major industries, taxpayers, and government agsmeithe California economy.
Data sources are also identified.

Chapters Il through VIII of the DRAM Report revietve literatures, functional
forms, and elasticities relevant to the six primejavioral equations that link all the
various sectors of the model and drive its resuliapter 11l of the DRAM Report
reviews the literature on the economic behavidrafseholds with respect to
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consumption and savings decisions. The literadarthe production decisions of
firms is examined in Chapter IV of the DRAM Repo@hapter V of the DRAM
Report summarizes the literature on internationdliaterregional trade. Investment
theory is discussed in Chapter VI of the DRAM Rep@hapter VII of the DRAM
Report covers the literature on regional labor-$ypgsponse to taxation and
economic growth, while the literature on migrataomd economic growth is examined
in Chapter VIII of the DRAM Report.

After establishing the sectoring scheme, data ss@nd behavioral equations for
the model, all that remains before the actual modelbe built is a description of the
model-closure rules. Closure rules concern thénemétics of insuring that a
solution exists to the 1,100+ equations of the rhoodel closure is developed in
Chapter IX of the DRAM Report.

Chapter X of the DRAM Report describes the matheraband corresponding
GAMS notation for each equation in DRAM. It isexhnical description of the
complete California DRAM? Chapter XI of the DRAM Report presents some
sensitivity analyses.

Appendices follow Chapter XI of the DRAM Reporthély include the original
literature search by Dr. Berck and Mr. Dabalerhm summer of 1995, explanations
of notational methods used, lists of parameteneamble names used in the
mathematical and software input files, and prirdepgies of the input files
themselves.

The updating to the 2003 base year is documented at
http://are.berkeley.edu/~peter/Research/ DRAMO3Br@ewvill_1018.doc

The most recent updating is documented at
http://are.berkeley.edu/~peter/Research/2003 saain eainam.htm

Particularly, see “Construction of SAM” for techal@etails and spread sheet
models. See SAM120 for the basic models. Sedli€étreg Future Years” for an
explanation of how the future SAMs were calibratedata on employment, income,
and the like.

% See Berck, Hess, and Smith (1997) for revisiorteéoconsumer demand portion of the model. Moudiiom

of equations from DRAM to E-DRAM are discussed ieré&k and Hess (2000). Changes introduce parameters
that facilitate running policy scenarios as sommloimation of price, intermediate good, and/or itinrent
changes.
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3.2 Sector Base Data Modification

E-DRAM'’s original industrial accounts are natioaatcounts scaled to the state level using
California employment data. These accounts dgivetthe same values as the Energy
Information Administration does for California eggrusage and production. We have used
the Energy Information Administration data for thexcounts in preference to the estimates
derived from the industrial accounts.

3.2.1 Extrapolation from 2003 to 2020

The E-DRAM is not a forecasting model but, ratleemodel constructed to exactly
reproduce the economic conditions of calendar 68B8. To answer questions
concerning the impacts of emission reduction sjfatefar into the future, E-DRAM
must be augmented to reflect future conditions‘rébase” E-DRAM, i.e., move
from a model of the 2003 economy to model of thenemy in 2020, E-DRAM’s
input data must be modified to reflect economicditbons in those “out years.” The
following process leaves the basic structure oheadc relationships intact while
scaling up 2003 monetary and employment data wstatg personal income (SPI),
population, and industry-specific forecasts.

The transformation of the 2003 SAM into the 2020VBwas based on the projected
changes to personal income, population, and en€erpg.sources for these
projections were as follows:

Personal-income growth.

The California Personal-income Growth data andf@alia Consumer Price Index
data are taken from the DOF. The annual percertagege of both is taken, and
then the real growth percentage is determined kigdahe differences of the
percentage changes. This is done for years 202@-20

Working population growth (ages 18-64).
The California working population forecast throl2060 is from the DOF-.

Refinery growth.
The factors assume a 0.5 percent growth rate irefireng and gas-producing
sectors.

Oil and gas extraction growth.

The growth rates are based on the assumptionhtbafas and oil extraction sector of
California will halve its production by 2020 (siag 2003). This is equivalent to a

4 percent fall in output each year and continues 2020 at the same rate.

Natural gas per dollar efficiency.

The natural gas per unit of Gross State Produmdlulated from the University of
California, Davis, Advanced Energy Pathways basali@mand scenario reports.
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Electricity per dollar efficiency.
The electricity per unit of Gross State Produaakulated from the University of
California, Davis, Advanced Energy Pathways baseali@mand scenario reports.

Fuel per dollar efficiency.
The California Energy Commission estimates of thial use (gas and diesel) for
future years are used to calculate the per ur@@ross State Product usage of fuel.

The basic method of projection is first to incretsesize of all values in the SAM by
the projected increase in personal income andtthercrease or reduce the rows and
columns pertaining to the specific energy sectgréhbir intensities. The result of
this exercise is that California in the future reglicted to have the same basic
industrial structure as it does today, except tianamed sectors generally grow
more slowly than the economy as a whole. As atgSalifornia is predicted to be
more energy efficient over time.

3.2.2 Adjusting for Technological Change

As described in Berck and Hess (2000), the origitBIRAM allows for changes in
production technology. Each industrial sector iDEAM is implicitly characterized
by a production function that relates output tdda¢capital and labor) and
intermediate inputs. Technological change is medlely altering the relationships of
input mix per unit of output as follows. Industig demand for intermediates from
industry I's per unit of output is governed by puction parameters AD(l,J), which
are input-output coefficients calculated from prigndata contained in the SAM.
These coefficients can be altered via technologliptier parameters REG1(1,J).
Changing REG1(l, industry J label) from its defadtting of unity to 0.9, for
example, simulates a technological change enablegunit of industrial good J to be
produced using only 90 percent of the intermedigtats (from all 120 industries)
previously required. Specifying AD(industry | lap@dustry J label) = 0.9, in
contrast, simulates a technological change enabliegunit of good J to be produced
using 90 percent of the intermediate inputs presiyptequired from industry | (with
inputs from the 119 other industries unchanged).

Similarly, there are expenditure pattern multigiésr government spending. For
state spending, REG18(l,G) increases the experditom government G to sector |
while decreasing the expenditure to all other sedo as to keep the total
expenditure constant.

3.3 Conclusion

This model overview summarizes the essence of {B®EM for the California economy.

As stated earlier, E-DRAM describes the relatiopstinong California producers, California
households, California governments, and the restefvorld. The E-DRAM, like all other
empirical economic models, treats aggregates ratlaerindividual agents. For this it
combines similar agents into single sectors. énBFDRAM model, the California economy
has been divided into 186 distinct sectors.
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To answer questions concerning the impacts of eomssduction strategies far into the
future, the model uses specific growth factors talet future years. To “rebase” E-DRAM,
i.e., move from a model of the 2003 economy to rhotlthe economy in 2020, E-DRAM’s
input data must be modified to reflect economicditbons in those “out years.” This
process leaves the basic structure of economittaehips intact while scaling up. Overall,
the measures and changes in expenditure pattermcsipiured in the E-DRAM model as
changes in technology and changes in governmenpersdnal expenditure patterns.
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Attachment 1. Sectors Used for the E-DRAM Model

Agriculture, Forestry and Fishing

China and Clay Products

Agriculture Primary Metals

Cattle Aluminum

Dairy Metal Fabrication

Forestry Machinery Manufacture

Mining Refrigeration and Air Conditioning
Petroleum and Natural Gas Extraction Computer Manufacture

Mining Communications Equipment Manufacture
Utilities Electronic Components Manufacture

Electrical Power Generation and Distribution

Electronic Instruments Manufacture

Natural Gas Distribution

Electronic Recording Media Manufacture

Water Distribution and Sewage Treatment

Electrical Equipment Manufacture

Construction

Automobile Manufacturing

Residential Construction

Other Vehicle Manufacture

Nonresidential Construction

Motor Vehicle Body Manufacture

Street and Bridge Construction

Motor Vehicle Parts Manufacture

Utility Infrastructure Construction

Ship Building and Repair

Other Construction-related Industry

Other Vehicle Manufacture

Manufacturing

Aerospace Manufacture

Food Manufacturing

Furniture

Food Processing

Laboratory and Dental Equipment

Other Food Related Industry

Miscellaneous Manufacturing

Beverage and Tobacco Products

Wholesale Trade

Textile and Leather Manufacturing

Vehicle Services

Apparel Manufacturing

Wholesale Durable Goods

Wood Products Manufacturing

Wholesale Non Durable Goods

Pulp and Paper Mills

Wholesale Gas

Paper Products Manufacturing

Wholesale Trade

Printing

Transportation and Warehousing

Oil Refineries

Transportation

Industrial Gas

Air Transportation

Chemical and Drugs Manufacture

Railroad Transportation

Basic Chemical Manufacture

Waterway Transportation

Soaps and Detergents Manufacture

Truck Transportation

Other Chemical Products Manufacture

Public Transportation

Plastics Manufacture

Other Transportation

Glass Products Manufacture

Vehicle Transportation

Cement

Retail Trade

Concrete

Retail Vehicles and Parts
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Retail Furniture

Nursing

Retail Electronics and Appliances

Day Care

Retail Building Materials

Recreation and Entertainment

Retail Food and Beverage

Amusement Parks

Retail Health and Personal Care Hotels
Retail Gasoline Stations Full Service Restaurants
Retail Clothing and Accessories Fast Food

Retail Sporting Goods, Books, Music

Caters and Mobile Food Services

Retail General Merchandise

Drinking Establishments

Retail Miscellaneous

Personal Services

Retail Nonstore

Labor and Capital Factors

Information

FACTOR FACTOR LABOR

Motion Picture Industry

Other Broadcasting and Recording Industry
Telecommunications

Internet and Information Services

Finance, Insurance and Real Estate
Financial Securities

FACTOR FACTOR ALL OTHER FACTORS
COMBINED AS CAPITAL

Commaodity

COMMODITY FOOD AND BEVERAGE
COMMODITY SHELTER

COMMODITY FUEL AND UTILITIES
COMMODITY HOUSEHOLD FURNISHING

Other Professional Services
Business Services

Temporary Administrative Services
Security Services

Insurance AND OPERATION

Banking COMMODITY APPAREL AND ITS UPKEEP
Real Estate COMMODITY TRANSPORTATION

Othe.r Financial COMMODITY MEDICAL CARE

Services COMMODITY ENTERTAINMENT

Legal Services COMMODITY OTHER GOODS AND
Accounting SERVICES

Architecture California Marginal Personal Income Tax
Design Brackets

Computer Related Services EIC_)I_USEHOLD 0.0 PERCENT MARGINAL CA
Consulting HOUSEHOLD 1.0 PERCENT MARGINAL CA
Research PIT

Advertising HOUSEHOLD 2.0 PERCENT MARGINAL CA

PIT
HOUSEHOLD 4.0 PERCENT MARGINAL CA
PIT
HOUSEHOLD 6.0 PERCENT MARGINAL CA
PIT

Building Maintenance
Other Administrative Services
Waste Management

HOUSEHOLD 8.0 PERCENT MARGINAL CA
PIT

HOUSEHOLD 9.3 PERCENT MARGINAL CA
PIT UNDER 200K

'—a”dﬁ”_s HOUSEHOLD 9.3 PERCENT MARGINAL CA
Education PIT OVER 200K

Medical Services INVESTMENT

Hospitals INVESTMENT
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GOVERNMENT

GOVERNMENT FEDERAL
SECURITY

TAX  SOCIAL

GOVERNMENT CALIFORNIA GENERAL
FUND

GOVERNMENT FEDERAL
PERSONAL INCOME TAX

TAX

GOVERNMENT LOCAL TAX

GOVERNMENT FEDERAL
PROFITS

TAX

GOVERNMENT FEDERAL TAX  DUTY

PROPERTY

GOVERNMENT LOCAL TAX  SALES
AND USE

GOVERNMENT LOCAL  TAX

MISCELLANEOUS ON FIRMS

GOVERNMENT FEDERAL
MISCELLANEOUS

TAX

GOVERNMENT LOCAL  TAX
MISCELLANEOUS ON HOUSEHOLDS

GOVERNMENT CALIFORNIA TAX
VARIOUS HOUSEHOLD TAXES

GOVERNMENT CALIFORNIA TAX
ALCOHOL TAXES

GOVERNMENT LOCAL  TAX
MISCELLANEOUS ON FIRMS AND
HOUSEHOLDS

GOVERNMENT CALIFORNIA TAX
CIGARETTE TAXES

GOVERNMENT FEDERAL SPENDING
DEFENSE

GOVERNMENT CALIFORNIA TAX
HORSE RACING

GOVERNMENT FEDERAL SPENDING NON
DEFENSE

GOVERNMENT CALIFORNIA TAX
ESTATE TAXES

GOVERNMENT CALIFORNIA SPENDING
TRANSPORTATION

GOVERNMENT CALIFORNIA TAX
TRAILER FEES

GOVERNMENT CALIFORNIA SPENDING
CORRECTIONS

GOVERNMENT CALIFORNIA TAX
MOTOR VEHICLE LICENSE FEES

GOVERNMENT CALIFORNIA SPENDING K
TO 14 EDUCATION

GOVERNMENT CALIFORNIA TAX
DIESEL FUEL TAXES

GOVERNMENT CALIFORNIA SPENDING
UNIVERSITIES

GOVERNMENT CALIFORNIA TAX
MOTOR VEHICLE REGISTRATION FEES

GOVERNMENT CALIFORNIA SPENDING
WELFARE

GOVERNMENT CALIFORNIA TAX
MISCELLANEOUS

GOVERNMENT CALIFORNIA SPENDING
HEALTH

GOVERNMENT CALIFORNIA TAX
INSURANCE GROSS PREMIUM TAX

GOVERNMENT CALIFORNIA SPENDING
OTHER

GOVERNMENT CALIFORNIA TAX
GASOLINE FUEL TAXES

GOVERNMENT CALIFORNIA TAX
SALES AND USE TAXES

GOVERNMENT LOCAL  SPENDING
TRANSPORTATION

GOVERNMENT LOCAL  SPENDING
CORRECTIONS

GOVERNMENT CALIFORNIA TAX
AND CORPORATION TAX

BANK

GOVERNMENT LOCAL
14 EDUCATION

SPENDING K TO

GOVERNMENT CALIFORNIA TAX
LABOR TAXES Ul AND WORKERS COMP

GOVERNMENT LOCAL
WELFARE

SPENDING

GOVERNMENT CALIFORNIA TAX
PERSONAL INCOME TAX

GOVERNMENT LOCAL
HEALTH

SPENDING

GOVERNMENT CALIFORNIA TAX
REGULATORY LICENSES AND FEES

GOVERNMENT LOCAL
OTHER

SPENDING

REST OF WORLD /

GOVERNMENT CALIFORNIA TAX
SERVICES TO THE PUBLIC

REST OF WORLD /

GOVERNMENT CALIFORNIA TAX
OF PROPERTY AND MONEY

USE
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Climate Change Proposed Scoping Plan Pursuant to AB 32
The California Global Warming Solutions Act of 2006

Appendix G: Economic Analysis
Appendix G-Il
Economic Analysis of California Climate Policy Initiatives Using the
Berkeley Energy and Resources (BEAR) Model

This appendix is not included because the BEAR model was not run for the Recommendation
in the Proposed Scoping Plan. For results from the BEAR model, see the Economic Analysis
Supplement to the Draft Scoping Plan.
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Climate Change Proposed Scoping Plan Pursuant to AB 32
The California Global Warming Solutions Act of 2006

Appendix G: Economic Analysis
Appendix G-IV
Calculation of Household Savings by Income Group

1. INTRODUCTION

This appendix provides additional background onctideulation of the potential effects of
the Recommendation from the Proposed Scoping Ridiooseholds as discussed in
Section 2.3 of Appendix G. To evaluate these &fege first determined consumer
expenditures on major goods and services as aidnnat income levels and household size.
Then, we adjusted those expenditures based orothemergy price changes reflected in the
E-DRAM modeling of the Recommendation. Finally, faetored in additional savings from
energy efficiency improvements for the residerdiadl transportation sectors, including the
Pavley regulation (Light-Duty Vehicle GHG Standgrd$he results from these calculations
indicate a net annual savings of $400 to $500 paséhold for the various income
categories — two percent or less of total housebaxjnditures — due to implementation of
the Recommendation.

2. CALCULATION OF HOUSEHOLD SAVINGS BY
INCOME GROUP

To assess the impacts of projected price changessed household expenditure data from
the Bureau of Labor Statistics’ Consumer Expendisurvey (2005-2008)to obtain

budget shares devoted to major consumer catedoridgferent income groups. The budget
shares for low- and higher-income households avesshin Table G-IV-1.

Because the precise effects of the Recommendatioi-energy household consumption
are unclear, we assume that it remains constaamtasservative starting point. This
assumption allows current expenditures to senge@®exy for consumption levels. Constant
consumption implies that households are not adjggheir purchasing in response to price
changes. Combining the consumer expenditure patteith E-DRAM’s projected price
changes for each non-energy catedbyields an estimate of total change in household
expenditures for these major goods and services.

37
38

The survey is weighted for the entire nation aatifor specific state-level analysis.
In some cases, several E-DRAM industrial seaoesaggregated to form a single expenditure cagegor
e.g. food comprises both food consumed at homewaag from home.
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Table IV-1: Budget Shares for Major Expenditure Categories
by Income Group in 2005-2006

Percent of Household Budget Spent
: for Each Household Income Level
Expenditure Category
Middle High
0, 0,
100% Poverty | 200% Poverty RN ) e ?

Housing 22% 21% 18% 18%
Food 17% 15% 14% 12%
Healthcare 6% 7% 6% 5%
Gasoline and motor oil 5% 5% 5% 4%
Apparel and services 5% 5% 4% 4%
Electricity 4% 4% 3% 2%
Entertainment 4% 4% 5% 5%
Vehicle maintenance, repair, insurance 3% 3% 3% 3%
Education 3% 2% 2% 2%
Natural Gas 2% 1% 1% 1%
Water 1% 1% 1% 1%
Other (e.g. taxes, social security

payments, vehlclle purchases, 2706 31% 38% 24%

charitable donations, personal carg

products/services, etc.)

Source Bureau of Labor Statistics, Consumer Exjpa@redSurvey, Two-Year Cross Tabs 2005-2006

All households between 200% and 400% of the pp\gridelines. Note that “$70,000 or more” is
the highest income bracket reported in the Consirpenditure Survey. For households of four or
more, 400% of the poverty guidelines exceeds $70,00 these cases, half of the households were
assumed to be uniformly distributed between $70d)iDthe average income reported for this
bracket and household size category to distinguettveen middle and high income households.

All households above 400% of the poverty guidain8ee previous footnote as well.

As shown in Table G-1V-2, for most major expenditgategories, such as gasoline, food,
apparel, and healthcare, E-DRAM projects esseyntialchange in price (less than one
percent and generally a price decreas®wever, for the Recommendation, electricity and
natural gas prices are projected to increase elawdreight percent, respectivéfy With the
exception of electricity and natural gas expendsguapplying these price changes to current
expenditure patterns yields the change in totaéedures resulting from price effects alone
(i.e., no changes in consumption levels due to avgal efficiency or demand response). The
treatment of electricity and natural gas expendgus described below. Overall, the price

39 E3's analysis shows a slightly larger increasavierage statewide rates of 14 percent, howeversasws

a net decrease in overall statewide bills.
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effects alone would not significantly change howdglexpenditures in these categories
across all household groups, assuming that housekol not change consumption in
response to new prices.

Table G-IV-2. E-DRAM Projected Price Changes in 2020 for Select Sectors

Category Rezgigmgr?égtion
Owned dwellings 0.0%
Rented dwellings 0.0%
Food at home -0.1%
Food away from home -0.7%
Healthcare -0.6%
Gasoline and maotor oil 0.1%
Apparel and services -0.6%
Electricity 11.3%"
Entertainment -0.5%
Vehicle maintenance and repair -0.3%
Vehicle insurance -0.2%
Education -0.4%
Natural Gas 7.99%%
Water -0.1%

Shaded rows indicate increasing prices; Unshadedsrshow decreasing prices

1 Although E-DRAM projects a price increase for élieity, E3’s analysis estimates an overall 5% dase in
electricity bills. The change in bills is more regentative of changes in household expenditurass, for
this analysis -5% is used for the change in thetiébéty sector.

2 Although E-DRAM projects a price increase for matwgas, the analysis conservatively balances this
increase with the estimated 29 percent overallige@h natural gas use in California by assumingimange
in natural gas bills.

For the electricity sector, many measures in tlop&sed Scoping Plan are expected to
improve end-use electricity efficiency and reduocasumption levels. Total bills will vary
depending on the type of customer (e.g. commeociedsidential), customer usage patterns,
opportunity for reductions in usage from energyceghcy and/or change in practices, and
the rate structure of the electricity provider.cBese utility rates are adjusted to collect total
utility costs over time, though, a forecast of aftidlity costs can serve as a proxy for the
electricity bills of all customers in the Statead®d on projections by Energy and
Environmental Economics, Inc.’s (E3) GHG Spreadstadculator for the Joint CEC/CPUC
Proceeding on AB 32 (CPUC Rulemaking 06.04.009, C©BCket 07-OI11P-01), total utility
costs for all customers statewide are expectee tpproximately five percent lower than the
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base case in 2028. Their finding is that the utility savings attriled to energy efficiency
and CHP more than make up for the additional dodtse electricity sector. However, as
previously discussed, changes to individual emtitvdl deviate from the average and the E3
analysis does not predict how these savings witibibuted among customers. For
purposes of this analysis, we assume a houseltoldlselectricity bill decreases by five
percent on average, which is more representativieeothanges to a household’s
expenditures than just the change in electricityepr

For natural gas, E-DRAM projects a price incredseight percent. We have estimated that
the measures in the Recommendation will resulbioaerall 29 percent decrease in natural
gas consumption in California. As a conservatstingate that balances the projected price
increase with the estimated decline in naturalogesumption, we have assumed no change
in natural gas bills for the purposes of this asialy

In addition, the Pavley regulation (Light-Duty Vel GHG Standards) is likely to further
enhance the savings to households. The cumulsdiviags to the household will largely
depend on when households are able to purchase aittew or used Pavley vehicle. Based
on the economic evaluation conducted during théedyaulemaking process, low-income
households could expect to save about 100 gallbgaswmline each year by driving a Pavley-
compliant vehicle. Using the projected gas prae$3.67 per gallon in 2020 (in terms of
2007 dollars), low-income households would saveuaiB860 in fuel alone in 2020 relative
to business-as-usual. Factoring in the additianalialized cost of about $50 for a used
Pavley-compliant vehicle (LT2) yields net savingapproximately $300 per year. For
higher income households purchasing new vehicldgraneling more miles, the net savings
total roughly $400 per year. The findings fromstanalysis would change if based on
different assumptions for fuel prices and/or vehimbsts. For example, to the extent that fuel
prices are higher the savings would be greater.

The household savings presented in Table G-1V-Zwatlculated as follows:

* Multiply the average household expenditures fohaaeajor category and income
group by the price changes projected by E-DRAMer Recommendation. For the
electricity category, replace electricity price nbas with -5 percent to reflect the
average reduction in electricity bills as estimatgd=3. For the natural gas category,
replace the natural gas price change with a zelmepechange to reflect the balance
between increased prices and decreased use odingadist

* Sum the changes for all of the categories.

» Add the net Pavley savings to the total change uthdeRecommendation. For low-
income households, net savings from Pavley equa0;#8r higher income
households (greater than 200% of the federal ppgeitelines), net savings total
$400. No distinction was made between middle gh imcome households in vehicle
type purchase or annual vehicle miles traveled.

* Final estimates are rounded to one significant.digi

0 The E3 analysis focuses on direct programmaticsores and does not include the incremental prigadin
of the cap and trade program, which will dependnuaitowance price, allocation strategy, the capgxor
industry response, and other program design desisio
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Table G-IV-3: Total Estimated Household Savings by Income Group in 2020
(2007 $) Due to Implementation of the Recommendation

100% 200% Middle High All

Poverty Poverty Income® Income® | Household$”
Total Savings $400 $400 $500 $500 $500
Share of Total Expenditures 204 204 1% 1% 1%

All households between 200% and 400% of the pg\@ridelines.

b All households above 400% of the poverty guideline

¢ Average of households of all income levels.
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Climate Change Proposed Scoping Plan Pursuant to AB 32
The California Global Warming Solutions Act of 2006

Appendix G: Economic Analysis
Appendix G-V
Impacts on Businesses

1. INTRODUCTION

This appendix provides additional background onctideulation of the potential effects of
the Recommendation from the Proposed Scoping Rldusiness, particularly small
business. Section 38560(e) of the California GldBarming Solutions Act of 2006 (AB 32)
requires the Air Resources Board to consider therpi@al for adverse effects on small
businesses when developing its Scoping Plan. Bwemmendation in the Proposed Plan
promotes energy efficiency through better managemieenergy resources and the use of
more energy efficient technologies, which is expddb more than offset likely increases in
the unit price of energy. On balance, the Reconuaion is expected to reduce electricity
expenditures for average California customers pgrsent in 2020 relative to business-as-
usual according to a recent analysis by EnergyEandironmental Economics, Inc. (E%).
Based on estimates of reduced natural gas usdifor@e, similar declines in average
natural gas bills are also likely. We estimaté thtal natural gas use in California will
decrease by 29 percent, which would more than toffigeapproximately 9 percent increase
in natural gas prices estimated by E-DRAM. Becdgth the projected decrease in natural
gas use and the price increase are aggregateditprrall of the California economy, this
analysis conservatively uses an estimate of nogghannatural gas bills. Natural gas market
complexity, vast differences in business energysaoption characteristics, combined with a
lack of adequate data prevent a more detailed sisaly such savings. Further, the
transportation measures in the Plan will bring alsognificant savings to businesses that rely
heavily on transportation fuels for their businebwever, for the analysis presented here,
there is not sufficient data to represent the bentf business due to reduced consumption
of transportation fuels resulting from measurethaPlan.

41 Recent analysis from Energy and EnvironmentahBaucs, Inc. [based on their GHG Calculator, CPCEL GHG

Docket (CPUC Rulemaking.06.04.009, CEC Docket OIREI1), available at
http://www.ethree.com/cpuc_ghg_model.Htfokecasts that a package of greenhouse gas feduaeasures similar
to the Recommendation in the Proposed Scopingwtard deliver a 5 percent decrease in electriefyenditures
relative to business-as-usual in 2020. This chameing used as a proxy for the bill impacts fa average
California electricity customer. Changes to indisél entities will deviate from the average andEBeanalysis does
not predict how these savings will be distributetbag customers. The E3 analysis focuses on diregr@mmatic
measures and does not include the incremental ipnjpact of the cap and trade program, which wipeled upon
allowance price, allocation strategy, the cappetbsendustry response, and other program desigisidas.
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The analysis presented in this section providesam€ial assessment of the impacts of the
Recommendation on California businesses. The sissed resulted in the following
findings.

* Businesses in general are expected to experiensgnidicant change in total
energy costs.

* Small businesses in almost every industry speneéatey percentage of revenue on
energy than large businesses.

e As aresult of implementing the Recommendationif@alia business ranking in
terms of electricity expenditures per dollar ofesalvould change fronf™highest
to the 18" highest in the nation, considerably improving @atiia business
competitive position vis-a-vis out-of-state busses

» Large businesses are likely to be more responsitieet changes required by the
Proposed Scoping Plan than small businesses bechtls@r greater ability to
invest in energy efficient technologies to achiemergy savings, thus underscoring
the need to explore options for assisting smalinass during the implementation
of the plan.
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2. DATASETS

Under a contract to ARB, Dun and Bradstreet (D&Bated a statistical data model that
estimates the portion of revenue that businesssispn electricity and natural gas bills.
The model is based on all of D&B marketing filesappbroximately 17 million businesses
nationwide including over 2.1 million from Califdm The annual spending on electricity
was calculated for affected businesses as follows:

« D&B collected monthly electrical bills data for apgimately 628,000 businesses
from 18 electrical utility providers nationwide ciading two California utilities
from April 2007 to March 2008.

« Annual spending on electricity was calculated f@se businesses by summing up
monthly bills.

» Of the 628,000 businesses nationwide for which DBected electricity bill data,
D&B had revenue data for 210,000 businesses.

* Revenue data were available for a greater numblergé businesses in the sample.
Thus, the sample distribution was adjusted to saprethe true universe
distribution of the D&B database of 17 million bussses.

* Analysis of the data was provided based on a nuwbararacteristics such SIC
(Standard Industrial Classification) Code, busirsss.

The D&B data on natural gas spending were not eeneive as its data on electricity
spending. However, D&B provided data on natural ggending for several industries at the
national level. These data, along with electrisipgnding data, were used to form a
complete picture of the impact that energy pricengfes may have on small business due to
implementation of the Recommendation in the Plan.
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3. METHODOLOGY

The Proposed Scoping Plan measures are expeatbdnge the energy costs for most
businesses in California. The change in energgdipg by California businesses may alter
their profitability, thus the need for the analys&ince profitability data were not available
for businesses in the D&B database, the changeeargg spending as a percentage of
revenue was used as a proxy for the change indasimefore-tax profitability, though this
method does not account for changes in econompubérom implementing the
Recommendation. Estimating the change in energgdipg by businesses provides a
snapshot analysis of the likely impact that enexgsts may have on businesses in California.

The calculations were based on the following asgiomg:

1) D&B national data were used to calculate businessrecity and natural gas
spending as a percentage of revenue;
2) Based on expert opinions, the average electriditydo all California

customers is expected to decline by about 5 peretattve to business-as-
usual, which was assumed to represent the aveithgapact for California
businesses;

3) Expenditures for natural gas are assumed to rethaisame as a conservative
assumption, based on the projected 29 percentakerne natural gas
consumption in California and E-DRAM'’s projectedural gas price increase
of approximately 9 percent;

4) Data on natural gas spending were only availablenftustries nationwide.
Spending on natural gas for a typical Californranfin each industry is
expected to be similar to a typical national fimthat industry.
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4. BUSINESS COMPETITIVENESS

California ranked ¥ in the nation based on the percentage of reveusiaess, on the
average, spends on the electricity (Table G-V@alifornia businesses are currently
spending less than 3 percent of their revenuedentrieity. As stated above, the average
electricity bill for businesses is expected to derby 5 percent in 2020 as a result of the
Proposed Scoping Plan relative to business-as-ugualpercent decline in the electricity
spending for business would favorably push backi@ala’s ranking from # highest to
19" highest in the nation, considerably improving @atiia’s competitive position
compared to other states.

Table G-V-1. Spending on Electricity as a Percentage of Revenue by State

State Business Before Regulation After Regulation
No. %Spending Ranking %Spending Ranking
Georgia 595,952 3.26 1 3.26 1
Louisiana 226,355 3.26 2 3.26 2
Arizona 300,690 3.24 3 3.24 3
Wisconsin 289,720 3.10 4 3.10 4
Alaska 39,518 3.05 5 3.05 5
Montana 307,026 3.00 6 3.00 6
California 2,152,141 2.94 7 2.79 19
Maine 73,452 2.90 8 2.90 7
West Virginia 70,068 2.90 9 2.90 8
Washington 47,506 2.90 10 2.90 9
DC
Wyoming 38,782 2.90 11 2.90 10
Vermont 43,492 2.89 12 2.89 11
South Dakota 53,703 2.88 13 2.88 12
Indiana 104,859 2.87 14 2.87 13
New Mexico 96,922 2.86 15 2.86 14
Montana 71,842 2.84 16 2.84 15
Delaware 45,393 2.84 17 2.84 16
Hawaii 61,410 2.83 18 2.83 17
North Dakota 44,066 2.81 19 2.81 18
Arkansas 142,205 2.79 20 2.79 20
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Table G-V-2 displays the percentage of the revespest on electricity for the top 20
California industries compared to the same indestniationwide. For most industries,
California businesses spend slightly more on atattrthan similar businesses nationwide.
However, the majority of the listed business categoare those that serve local markets
such as trailer parks and camps, hotels, barbesslbom-operated laundries, etc. Out-of-
state businesses cannot serve these local mawketa.result, California businesses are
unlikely to experience a competitive pressure frautiof-state businesses to lower the prices
of their products; therefore, they experience iaseel profitability if their electricity costs
decline.

Table G-V-2. List of 20 Industries with Highest Percentage
of Revenue Spending on Electricity

SIC Industry Description CA Average % | US Average %
8641 | Civic and Social Associations 8.6 7.6
7032 | Sporting and Recreational Camps 8.2 7.7
7033 | Trailer Parks and Campsites 8.2 8.2
7021 | Rooming and Boarding Houses 7.4 6.8
7219 | Laundry and Garment Services, NEC 6.9 6.5
7041 | Membership-basis Organization Hotels 6.9 6.4
7241 | Baber Shops 6.9 6.3
5461 | Retail Bakeries 6.9 6.1
8231 | Libraries 6.8 5.8
6719 | Holding Companies, NEC 6.6 6.1
5813 | Drinking Places 6.4 6.0
7011 | Hotels and Motels 6.4 6.1
7215 | Coin-operated Laundries and Cleaning 6.2 5.5
7231 | Beauty Shops 6.2 5.8
7217 | Carpet and Upholstery Cleaning 6.1 5.5
5441 | Candy, Nut, and Confectionery Stores 6.0 5.5
4941 | Water Supply 6.0 5.8
0259 | Poultry and Egg, NEC 5.9 6.4
8351 | Child Day Care Services 5.9 54
8361 | Residential Care 5.8 5.2
Note: NEC: Not elsewhere classified.
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Table G-V-3 provides cumulative spending on bo#ticity and natural gas for the listed
industries. As shown, total electricity and naltgas expenditures as a percentage of
revenue for the twenty highest affected industneSalifornia varies from a high of 22.2
percent to a low of 7.8 percent.

Table G-V-3. List of Top 20 Industries California with Highest Percent
of Revenue Spending on Energy Without the Proposed Scoping Plan

SIC Industry Description %Spending | %Spending | %Spending
on Electricity on Total
Natural Gas
7215 | Coin-operated Laundries and 6.2 16.0 22.2
Cleaning
7219 | Laundry and Garment Services, 6.9 8.4 15.3
NEC
8641 | Civic and Social Associations 8.6 5.8 14.4
7021 | Rooming and Boarding Houses 7.4 6.9 14.3
7041 | Membership-basis Organization 6.9 6.8 13.7
Hotels
7033 | Trailer Parks and Campsites 8.2 51 13.3
7241 | Baber Shops 6.9 5.0 11.9
6719 | Holding Companies, NEC 6.6 5.2 11.8
7011 | Hotels and Motels 6.4 4.9 11.3
7032 | Sporting and Recreational Camps 8.2 2.8 11.0
8351 | Child Day Care Services 5.9 4.4 10.3
5461 | Retail Bakeries 6.9 3.2 10.1
8231 | Libraries 6.8 3.3 10.1
5813 | Drinking Places 6.4 3.6 10.0
7231 | Beauty Shops 6.2 3.7 9.9
7217 | Carpet and Upholstery Cleaning 6.1 1.9 8.9
8361 | Residential Care 5.8 3.1 8.9
4941 | Water Supply 6.0 2.7 8.7
5441 | Candy, Nut, and Confectionery 6.0 1.8 7.8
Stores
0259 | Poultry and Egg, NEC 6.0 n.a. n.a.
Notes: NEC: Not elsewhere classified

n.a.: not available.
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Assuming that the Recommendation in the Plan dsesealectricity expenditures in
California by 5 percent and leaves natural gas medipgres unchanged, the average percent
of revenue spent on energy by California firms able G-V-3 will decrease by 0.3 percent
for the coin-operated laundries and cleaning bssie® (high end users), and also decline by
0.3 percent for Candy, Nut, and Confectionery besses (the low end users). Table G-V-4
recreates the 20 top high users of combined etégtand natural gas in Table G-V-3 after
the expenditure effects are reflected. Most bissiee experience no significant change in
their energy expenditures.

Table G-V-4. List of Top 20 Industries California with Highest Percent
of Revenue Spending on Energy With the Proposed Scoping Plan

SIC Industry Description %Spending | %Spending | %Spending
on Electricity | on Natural Total
Gas
7215 | Coin-operated Laundries and 5.9 16.0 21.9
Cleaning
7219 | Laundry and Garment Services, 6.6 8.4 15.0
NEC
8641 | Civic and Social Associations 8.2 5.8 14.0
7021 | Rooming and Boarding Houses 7.0 6.9 13.9
7041 | Membership-basis Organization 6.6 6.8 134
Hotels
7033 | Trailer Parks and Campsites 7.8 51 12.9
7241 | Baber Shops 6.6 5.0 11.6
6719 | Holding Companies, NEC 6.3 5.2 115
7011 | Hotels and Motels 6.1 4.9 11.0
7032 | Sporting and Recreational Camps 7.8 2.8 10.6
8351 | Child Day Care Services 5.6 4.4 10.0
5461 | Retail Bakeries 6.6 3.2 9.8
8231 | Libraries 6.5 3.3 9.8
5813 | Drinking Places 6.1 3.6 9.7
7231 | Beauty Shops 5.9 3.7 9.6
7217 | Carpet and Upholstery Cleaning 5.8 1.9 7.7
8361 | Residential Care 5.5 3.1 8.6
4941 | Water Supply 5.7 2.7 8.4
5441 | Candy, Nut, and Confectionery 5.7 1.8 7.5
Stores
0259 | Poultry and Egg, NEC 5.7 n.a. n.a.

Notes: NEC: Not elsewhere classified
n.a.: not available.

5. SMALL BUSINESS IMPACT

As stated, the D&B data on natural gas spendin@ wet as extensive as its data on
electricity spending. The following analysis, thasuld only be performed based on
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business electricity spending in the United Statélassifications of business expenditures
on electricity by employee size show that smaliilesses tend to spend a larger share of
their business expenditures on electricity thagdabusinesses. Thus, a reduction in
electricity expenditures is expected to benefitlsimasinesses relatively more than large
businesses.

The smaller a business is, the larger its shasp@fding on electricity. As shown in Figure
G-V-1, small businesses with a single employee @38 percent of each sales dollar on
electricity, while businesses with 500 or more evgpks spend only 0.30 percent. This
represents 11 times greater spending on electasity percentage of revenue for small
businesses than for large businesses. A 5 pemeguttion in electricity expenditures would
reduce small business spending on electricity fBoBnpercent to 3.1 percent of each sales
dollar while reducing large business spending fb80 to 0.29 percent of each sales dollar.

Figure G-V-1. Percent of Revenue Spending on Electricity
by Business Employee Size
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Figure G-V-2 shows that the U.S. businesses withllemsales spend much higher
percentages on electricity than larger businesSesall businesses earning less than $50,000
in sales spend 34 times more on electricity ageepéage of revenue than large businesses
with $10 million or more in sales. A five perceatluction in electricity expenditures would
reduce small business spending on electricity féormpercent to 6.4 percent of each sales
dollar while reducing large business spending eotdtity from 0.20 percent to 0.19 percent
of each sales dollar. Generally, the smaller aness is, the larger the benefit it receives
from a reduction in energy expenditures.

Businesses in general are expected to experiensgnificant change in energy costs
although businesses that currently spend more tumat@as per dollar of sales will
experience slight increase in their total energstxo

Figure G-V-2. Percent of Revenue Spending on Electricity by Business
Revenue
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6. CONCLUSIONS

On average, businesses in California are expectegperience a slight decrease in energy
expenditures. Further, any savings from the trartapon measures in the Proposed Scoping
Plan, which are not reflected in this analysis, ldgueld further benefits.

A reduction in electricity bills will dramaticallynprove California business competitive
position in the nation, moving it fron{"highest to the I®highest in the nation in terms of
electricity expenditures per sales dollar. Howewer expect large businesses, especially in
the short run, to be more responsive to the chareggsred by the Proposed Scoping Plan
than small businesses because of their greatdtyabiinvest in energy efficient
technologies to achieve energy savings. Thesétsesme consistent with the results of the
macroeconomic analysis presented in Appendix Gghvihows the overall energy cost
savings would stimulate increased economic activégulting in increased output and
personal income.
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Environmental and Public Health Benefits

INTRODUCTION

AB 32, the Global Warming Solutions Act of 2006quées ARB to evaluate the environmental
and public health impacts of the Scoping Plan. dinaysis of this plan is focused primarily on
the quantification of air quality-related publicdith benefits at statewide, regional, and local
scales that would result from implementation ofpheposal. Climate change from greenhouse
gas pollutants emitted in another state or coumanye the same potential to damage our public
health and the environment as do climate chandatpots emitted within California, and
California is only a small part of the overall sobin. However, many of the measures aimed at
reducing global warming pollutants also providebemefits to public health and California’s
natural resources.

California’s actions to reduce greenhouse gas emnissvill help transition the State to new
technologies, improved efficiencies, and land usgepns also necessary to meet air quality
standards and other public health goals. Cali&srehallenging public health issues associated
with air pollution are already the focus of commesive regulatory and incentive programs.
These programs are reducing smog forming pollutamdstoxic diesel particulate matter at a
rapid pace. However, to meet increasingly strihgénguality standards and air toxics reduction
goals, transformative changes are needed in the ®2frame and beyond. Implementation of
AB 32, will provide additional support to existigiate efforts devoted to protecting and
improving public health.
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Statewide Public Health and Environmental Benefits of
Proposed Scoping Plan Measures

1. AB 32 REQUIREMENTS

The Global Warming Solutions Act of 2006 (AB 32)ju&es the California Air Resources
Board (ARB or Board) to evaluate the economic, mufebalth and environmental benefits of the
Scoping Plan. ARB must also evaluate the potefardbcalized effects before implementing
market-based compliance programs. This documentigses public health and environmental
impacts. Economic impacts are discussed in a agpdocument.

Addressing climate change effects expands the veayiew 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 Proposed Climate Change &goplan and Appendices, October 2008
(collectively “Proposed Scoping Plan”), will meealornia’s greenhouse gas reduction target in
ways that help the State meet other public healthesmvironmental goals. Any adverse
environmental impacts will be assessed and mittgaserequired by the California
Environmental Quality Act (CEQA). The necessary@Edocuments for the Proposed Scoping
Plan are included as Appendix J.

For the purposes of the Proposed Scoping Plan, hRE&stigated 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 Proposed Scoping Plan’s potential effects diiphealth, primarily through changes to air
quality, and the potential for localized effectsor the purposes of evaluating implementation of
the Proposed Scoping Plan, we first establisheceaathined 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 Digsgk Reduction Plan, the Goods Movement
Emission Reduction Plan and the State Implememt#&lan for criteria pollutants. ARB then
examined each measure to evaluate potential changé&soposed Scoping Plan might cause.

The Proposed Scoping Plan describes the framewdhe@roposed 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.
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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

Petroleum-based fuels supply 96 percent of Calidésriransportation needs and will continue
provide a substantial portion into the future. GEIGissions in 2020 from the transportation
sector as a whole are expected to increase frorerduevels to 225.4 million metric tons of
carbon dioxide equivalents (MMTCE). This forecasted increase is dominated by asgag in
emissions from on-road transportation, i.e., pagseoars and heavy-duty trucks. To forecast
on-road transportation emissions, ARB staff use@lrZ0el sales data obtained from the
California Board of Equalization and estimated 2@#tissions based on the growth in projected
vehicle miles traveled (VMT) derived from the 20Bmissions Factor Model (EMFAC2007).
This BAU forecast assumes no change in vehicle fiee over time. The BAU forecast also
assumes no reductions in VMT or airplane traffie tluthe High Speed Rail (HSR), although
the HSR has completed all of its environmental eatabns (SCH #2001042045) and could
proceed independent of AB 32 implementation.

Goods movement activities in California are pragéldio increase up to 250 percent between
2006 and 2020, as the United States increasesgptsts and imports in the globalized economy.
This increase translates to more ship and trupk in 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 costyen 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 irspatalready 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 mequéjor 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
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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. Fuel
diversity has also been identified as a major padiojective in the CEC’2003 Integrated

Energy Policy Repottand the Governor’s BioEnergy Executive Order S366nd Bioenergy
Action Plarf.

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 annease in detrimental health effects. Most of
the gains made by introducing cleaner vehiclesfaald will be eroded unless more efficient
methods of urban and community planning, transsiads, and public safety measures are
implemented.

Electricity and Natural Gas

Under a business as usual scenario, populationtgriomCalifornia 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 ressdenimarily in the state’s inland areas, will
change the pattern of energy use. Trends towagdrd&omes and increases in electronic
equipment will also increase demand. Historicallglifornia’s appliance and building
efficiency standards were able to hold our perteagliectricity and natural gas demands steady,
but under a business as usual scenario these pregvél not be able to continue this trend
through 2020 and new capacity would be neédetis demands increase, older, less efficient
and dirtier power plants would be expected to deersore frequently.

The pattern of energy use is important, becauseldwtrical system is sized to accommodate
peak demands. The base of the state’s electéraadd is a minimum amount of energy
demanded by the state all the time. The peak démsahe difference between this base and the
maximum amount of energy needed, usually duringpdsrof extreme weather. Power plants
that provide base energy are the most cost-efisdtigcause they are run fairly constantly.
“Peaker” power plants, on the other hand, can bearllittle as 4 hours a day on a few very hot
summer days, and the low duration of operationge@adesult in higher co-pollutant emissions
than their base counterparts on a per MW basisvePplants are typically dispatched starting
with the most efficient sources, which are gengralbo those with lowest emissions. Under
BAU conditions, many new power plants will need#built in California to accommodate load
growth and to replace the existing fleet of agiogvpr plants that have low efficiencies and
relatively high co-pollutant emissions. There also several coastal plants that could be closed
in response to proposed environmental requirenfentieir once-through cooling systefffs.

Power plants are typically located close to powerpients, 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 state’atgst demand is located, has been identified
as particularly problematic due to the region’scpiality constraints.

“2CEC, “2007 Integrated Energy Policy Report”, CE@-RD07-008-CMF.
*3 State Water Resources Control Board, prop&¥ater Quality Control Policy on the Use of Coastat!
Estuarine Waters for Power Plant Coolingarch 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 is 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 could increeas utilities 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 climateaolge such as increasing frequency and
magnitude of extreme weather events. This cowddtarally affect the duration and magnitude
of peak demands, increasing reliance on aging pplaats. During the summer months,
California also imports energy generated by hydvwmydrom the Northwest to meet peak
demand. Decreasing snowpack within California #dmndughout 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 gdan 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 pgeseeration plus specified and
unspecified imported power. BAU forecasted emissiassume that all growth in electricity
demand by 2020 will be met by either unspecifiegants or in-state natural gas-fired power
plants.

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).

The Emissions Performance Standard, (EPS) waslisbedbby SB 1368 (Perata, Chapter 598,
Statutes of 2006), and will effectively reduce esiuas from imported, coal-generated
electricity. Regulations adopted pursuant to SB81Set by the CPUC for investor-owned
utilities and by the CEC for publicly-owned utiés prevent all California utilities from entering
into long-term contracts that fail to meet an emiss performance standard. As existing
agreements expire, coal-intensive electric utgitigll see reduced emissions that minimize their
need for allowances under cap and trade. Sudtiagiwill need to plan to replace coal-
generated electricity with energy efficiency, reaéVes and less carbon-intensive resources.
ARB does not consider the EPS in the forecaste@® 2@idssions. This allows the Scoping Plan
reductions from increasing renewable power germrdt be counted against with the BAU
forecasted 2020 emissions without double-countiegréductions.

Electricity and Natural Gas in Residential and Comnercial Properties
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The Commercial and Residential sector is expecewntribute 46.7 MMTCEE or about eight
percent of the total statewide greenhouse gas mmsss 2020. Forecasted BAU emissions
from the Commercial sector include combustion eimnssfrom natural gas and other fuels (e.g.,
diesel) used by office buildings and small busiaessResidential emissions result primarily
from natural gas combustion used for space heatidgor hot water heaters. Growth in
emissions from the Commercial and Residential sestdue primarily to the expected increase
in population and assumed increased use of najasal Emissions from the use of other fuels,
such as diesel fuel, are assumed to remain relljatteastant over time.

Population growth in California will continue todrease electricity demand. The extent of the
increase depends on natural gas used and theolocdtihe users.. Trends towards larger homes
and increases in electronic equipment will alsoease demand.

According to the Attorney General's website, durd@7 and 2008, an unprecedented number
of communities across the state implemented enwiesrally sensitive, or "green” building
requirements in order to increase energy efficieamuy decrease greenhouse gas emissions and
other environmental impacts within their jurisdiets. In the first half of 2008 alone, nearly a
dozen mandatory green building ordinances haventakect, requiring private developers to
utilize and document green building practices ukeaughout the construction and life of the
project. Other California cities, like San FrawasSan Leandro, Santa Rosa, Hayward and Los
Altos Hills are currently developing ordinances émactment in the near future. The experience
of these cities has shown that bold, ambitiousadt reduce carbon emissions is possible.
These efforts have taken place without the GreelliBg measures being adopted as part of the
Scoping Plan, and ARB applauds all the jurisdiditmt are moving forward with adopting
green building ordinances.

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 aockasing stresses on a complicated system.
The Colorado, Delta, and Klamath water supply systare experiencing serious conflicts
among ecosystem, agricultural, and urban needsnang infrastructure solutions under
discussion today will likely not be in place by 202

All sectors will be affected by the changing dyneamni the amounts of water stored in the state’s
snowpack. Balancing the water needs of the dtadegxpected increase in water demand for
energy production and industrial uses, consumgiioan increasing population, increase in
demand to grow crops all balanced with maintainuager quality and healthy ecosystems, will
become more complex, challenging and expensive.

Water is intricately linked with energy and thetsti already experiencing the need to conserve
both water and electricity. In California, hydraper provides about 15 percent of the total
electricity* while approximately 19 percent of the state’s teieal demand comes from
transporting, treating and using water. Califosieconomy is built upon both reliable and
affordable fuels and water. If the State doesmptement the water measures identified in this
Plan, the already over-allocated water systemfadk additional water shortages. Without

* http://www.energyquest.ca.gov/story/chapter12.html
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actions to improve water supplies, water shortagedd get worse at a rate of approximately
two to three percent per year. This rate is likelpe much higher, given the likely impacts that
global warming will have on the State's water syst&’hese measures are needed, at a
minimum, to meet increasing demand from a growiogypation.

Industry

The Industry Sector as defined in the ProposediSgdplan includes refineries, oil and gas
facilities, cement and glass manufacturing, andstrail facilities that employ boilers or general
combustion engines. The business-as-usual assamaitr 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 severe environméimgacts. While the demand for cement will
grow with population growth, most of the demantiksly 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 gro0@.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 ovexainot expected to grow substantially. Most of
the growth from this sector comes from the fuel a1sé process emissions of three industries:
cement plants, oil and gas production, and refiniBgissions 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 growtrdanline in natural gas demand are based on
outputs from energy demand modeling conducted b§ €taff for the 2007 IEPR.

Recycling and Waste Management

Currently, California disposes of an estimated 4lan tons of waste in landfills each year, of
which an estimated 30 percent is compostable octgaaterials, 22 percent is construction and
demolition debris, and 21 percent is papeFifty-four percent of California’s waste is dited
from landfills and recycled or repurposed. Mostha remainder 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 implateats waste management goals. The
California Integrated Waste Management Board (CIWM&8s a strategic goal of becoming a
Zero Waste State. One supporting goal is to hiflgezolume of organics going to landfills by
2020. These goals will require the developmemtent facilities to recycle and repurpose waste,
but will also reduce the need for new landfill caipa

Forests

The Forest sector is unique to California’s GHGeimtory 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

*>From the California Integrated Waste Management@uaabsite: http://www.ciwmb.ca.gov/Climate/ Orgesii
default.htm.
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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. Two factors addressed in the Scoping Plachveffect forest sector emissions are land
conversion and the incidence of wildfires. If ttrisnd continues, emissions will equal uptake by
about 2020 meaning that the inventory will increseero and this sink will be lost.

As seen in summer 2008, wildfires can significantipact air quality and threaten public safety.
Wildfires in water supply watersheds can also inhplaimking water quality for years after they
occur. Population growth will increase pressurddweelop forest lands and development in
close vicinity of forests can further increase risklobal warming is also likely to increase risks
associated with the Forest sector through chamgegather patterns which can impact forests
both directly and indirectly, by creating hospitlbnditions for pests and catastrophic fires.

High Global Warming Potential (High-GWP) Gases

Consumer demand, vehicle use patterns, and incredesetrical 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 BAU 2020 emissions of high-GWP gase¢6.9 MMTCQE. High-GWP

gases, including sulfur hexafluoride gpFom electric utility applications, substitutes ozone
depleting substances (ODS) (primarily hydrofluorbcas (HFCs) and perfluorocarbons
(PFCs)), and other high-GWP gases used in semictodemanufacturing and other industrial
processes are combined under one sector for pupbdsee Proposed Scoping Plan. The
forecast of business-as-usual emissions of high-@@#es is derived from the United States
Environmental Protection Agency (U.S. EPA) Vintagiodel, which outputs predicted annual
consumption and emissions of all high-GWP gasesdas end-use equipment, the amount of
gas required for manufacture and maintenance, espoghl emissions. Emissions of HFCs and
PFCs as ODS substitutes occur from their use mgerhtion and air conditioning systems,
among other commercial and industrial applicatidie high business-as-usual forecasted
emissions in 2020 comes about as ODS's are ragplsiced by substitutes, as more ODS's are
phased out. In addition, ARB assumes that theeffiean expansion of the electrical
transmission system infrastructure, combined withtechnical improvements to the equipment
in the system, will result in no net change iry 8fissions in 2020.

Agriculture

The agriculture sector includes emissions fromstigek; 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 isagigant potential for continued conversion of
farmlands to urban, commercial or industrial depeient or other uses. The California
Department of Food and Agriculture is currently eleping 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 enmisdimm the combustion of natural gas were

estimated using outputs from the 2007 IEPR develdyyeCEC. Other agriculture-related
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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@EIn 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 phanziening, population increases will continue
to pressure the conversion of farmlands to urbammgercial and industrial development.
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3. POTENTIAL ENVIRONMENTAL BENEFITS OF CLIMATE CHANGE
PROPOSED 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 giyaliCalifornia’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 providertiiechanisms to continually improve air
quality.

Climate change can lead to changes in weatherpsttieat can influence the frequency of
meteorological conditions conducive to the develeptof high pollutant concentrations. High
temperatures, sunlight, and stable air massest¢tenccur simultaneously and increase the
formation of ozone and secondary organic carbotiges. Weather conditions associated with
warmer temperatures increase smog. Thus, clinhaiege effects are expected to exacerbate air
quality problems in the future. This evaluatioredmot attempt to quantify the effects of climate
change in 2020 nor evaluate Scoping Plan implertientan this context.

For the purposes of this section, criteria pollutamd toxic air contaminant emissions will often
be referred to as “co-pollutants” since the foctihe Proposed 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, lsubrmed in the atmosphere when hydrocarbon
and NOx 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
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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
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 particutaryful to human health.

ARB and local air districts have regulated the sesrof criteria pollutants — cars, trucks,
consumer products and industrial sources — forakeaThe State Implementation Plan (SIP)
describes California’s comprehensive plan for r@aemissions of ozone and fine particle
precursors to meet the federal standards for Heblhr. Table H-1 summarizes the Proposed
Scoping Plan measures that are already being phiesupart of the 2007 revision to the SIP
(2007 SIP), or that were already underway befoeeetiactment of AB 32.

The 2007 SIP calls for significant reductions inigions of nitrogen oxides (a precursor to both
ozone and fine particles) and direct emissionsnef particles. As seen in Table H-2, the

2007 SIP is expected to reduce emissions of NCaddoyt 20 percent statewide from “business
as usual’ levels in 2020, and direct emissionsref particles by almost 15 percent. Many
control measures first identified in the Goods Moeat Emission Reduction Plan (GMERP) are
also included in the 2007 SIP.

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 whighy 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& s 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
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chromium,para-dichlorobenzene, formaldehyde, methylene chlorahe, perchloroethylene.
Over the past ten years, ARB programs have redlid€lemissions in the state by 50 percént.

Table H-1: Proposed Scoping Plan Measures Include2D07 SIP

“Shttp://www.arb.ca.gov/toxics/brochure.pdf
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Air Rases

Measure

In 2007
SIP

Not in 2007
SIP but
underway
before AB 32

Early
Action
Measure
or New
in DSP

California Cap-and-Trade Program Linked to
Western Climate Initiative

X

Pavley | and Pavley llI-Light-Duty Vehicle GHG
Standards

X

Vehicle Efficiency Measures

X

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

Regional Transportation-Related GHG Targets

High Speed Rall

Energy Efficiency (Electricity)

Energy Efficiency (Natural Gas)

Solar Water Heating

Million Solar Roofs

Increase Combined Heat and Power

Renewables Portfolio Standard

Water Use Efficiency

Water Recycling

Water System Energy Efficiency

Reuse Urban Runoff

Increase Renewable Energy Production (from Wa
Sector)

ter

Public Goods Charge (for Water)

Energy Efficiency and Co-Benefits Audits for Larg
Industrial Sources

[1°)

Industry Sector Measures

Landfill Methane Control

Additional Reductions in Landfill Methane: Increase

the Efficiency of Landfill Methane Capture

High Recycling/Zero Waste

Sustainable Forest Target

High- GWP Measures

Methane Capture at Large Dairies
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Table H-2: Statewide Emission Reductions from Propsed New 2007 SIP Measures in 2020
(tons per day)

Baseline Emissions Reductions from| Emissions with 2007
2007 SIP Measures SIP
NOx 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.

Evaluation Process

For measures that have already been adopted datregsi or have been analyzed in broader
plans, the pertinent environmental analysis is sanmmed 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 WESTERN CLIMATE INITIATIVE

A cap-and-trade program would establish an enfdsedanit (or cap) on total emissions for
sources covered by the program. In the Proposepiisg Plan, ARB recommends a cap-and-
trade program under which emissions in 2020 fromeped sources in the cap-and-trade
program, plus expected emissions from uncapped ¢aprand-trade) sources, would be no
greater than what was emitted in the aggregat®®9.1 A key component of a cap-and-trade
program is an allowance, which is a permit to egréienhouse gases. As fewer allowances are
issued over time, the cap declines. This proposealsure would cover about 85 percent of
California’s greenhouse gas emissions in 2020.

Under the recommendation, capped sectors woulddectlectricity, transportation fuels,

natural gas, and large industrial sources. Themetendation calls for a cap-and-trade program
that would begin in 2012 with emissions declinihgpugh 2020. The total amount of
greenhouse gas emissions from industrial sourag&laatricity generation would be capped
beginning in 2012, and decline over time througg@®0Greenhouse 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 program would allow the limited use of surpieguctions from non-capped sources that are
additional to reductions required by AB 32. Thesgplus reductions are called offsets. If
permitted, offsets would be subject to stringerteda and verification procedures to ensure
their enforceability and consistency with AB 32 uggments.

Under the proposed measure, emissions and enegdgyoums most of the sectors covered by a
cap-and-trade program would also be governed bgr esdgulatory measures and enforceable
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policies, including performance standards, effickeprograms, 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, allowancesdabe 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
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 environnagmitegrity of the system, non-compliance
penalties would include purchasing and surrendeilogvances 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 sourcesratsriteria 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.

Some individuals have expressed concerns aboyiotieatial for localized environmental
impacts as a result of the trading component ot#geand trade program. This concern arises
from the possibility that under a cap and tradegg@m, a source of greenhouse gas emissions
that impacts a community adversely impacted bggatpollutants or TACs would not be
required to reduce emissions. While the cap aadktprogram would not provide an incentive
for a facility to increase emissions relative toBAt does allow a facility the option of
obtaining allowances or offsets instead of redugregnhouse gas emissions at their facility.
While greenhouse gas emissions have no directghbllth impacts, 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 regulatory programs at fleeeral, state, and local level address
individual source emissions from a regional andliaed perspective. ARB evaluated the
potential impacts of the recommendation on an exag@mmunity — Wilmington — and found
that the Proposed Scoping Plan would improve putdelth. The assessment is described in the
Community Air-Quality Related Public Health Assegsinin this Appendix. However,
recognizing that this is only one example, if theaBl chooses to pursue a cap-and-trade
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program, during the regulatory development phasé, \sill evaluate the program design to
ensure that the program meets AB 32 requiremelateceto protection of public health as well
as ARB'’s policies and actions for environmentatijies(December 2001Y. Local agencies,
such as air pollution districts and planning consigs, could also impose more stringent
requirements for sources of criteria pollutants aimdoxics to address potential cumulative
impacts.

2. TRANSPORTATION

Regulatory Background

The transportation sector includes personal tramaipon vehicles (like cars and trucks) as well
as vehicles that transport goods (such as heagkdrships, planes and trains). The
transportation sector does not include off-roadseasilike bulldozers and forklifts, which are
included in the industrial sector emissions inventd-arm equipment, like tractors, is included
in the agricultural sector emissions inventory. i§sions from recreational off-road equipment
like all-terrain vehicles and recreational boats ratively small, and their emissions are
counted in the industrial sector. In 2006, on-roaabile source$ emitted the most NOx and
ROG (ozone precursors) statewide. Exhaust emis$iom mobile sources contributed only a
very small portion of directly emitted PM2.5 emass, but were a major source of the ROG and
NOx that contribute to the secondary formation BI2%5. ARB’s control programs will

continue to focus on meeting more stringent ozaneRM standards as well as reducing the risk
associated with diesel particulate.

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

place to reduce criteria and toxic pollutant enaissi— 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 complemgentthe LEV Il program and

both programs are implemented through the Low Eonsgehicle 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 2009. ltHesend Safety Code §43830.8 requires that
any new fuel undergo an environmental assessmehedtiel’s potential impact on air,

*7 http://www.arb.ca.gov/ch/programs/ej/ejpolicies.pd
82008 Emissions Almanac.
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water, soil, and as waste. The assessment myp&dreeviewed, 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.
Fuel cell, hydrogen, and electric vehicles are mmred “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 vehidleat that receive partial-zero emission
credit, conventional vehicles that achieve the mstrgigent emission tailpipe standards, zero
evaporative emissions, and come with extended wiaesa On March 27, 2008 ARB
directed staff to look at incorporating climate rga 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 incieds&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 particuldgrs 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 adoptglilations 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 egaiptransportation refrigeration units, and
off-road equipment. ARB is scheduled to consiégutations to reduce diesel particulate
emissions from in-use on-road trucks in 2008.

TheEmissions Reduction Plan for Goods Movement and Pts (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, oHiet 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.
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(T-1) Pavley | and ll-Light-Duty Vehicle GHG Standards 31.7 MMTCOZE
Feebates - In-lieu of Pavley Requlations 31.7 MMTCSE
The Pavley | and Il standards require reductiortsiipipe GHG emissions from passenger
vehicles. The Pavley | regulations could affeet dlwverall 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, ARB esétheriteria pollutant emission reductions of
approximately 1.4 tons per day (TPD) NOx and 4.® HOG in 2020 due to reduced petroleum
shipping, storage and distributidh.

The Pavley Il measure is not yet defined well etotegquantify 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.

If the Pavley standards cannot be implementedwuayd be replaced by a Feebate program to
achieve GHG reductions. The Feebate program wimddcially incent the transition from
high-GHG emitting vehicles to low-GHG emitting veles by imposing a fee on the former and
offering a rebate on the latter. Air emission efi$efrom this measure will largely depend on the
success of the incentive and the types of vehioldaded. Under this measure, fuel would be
more efficiently used and less fuel would be conddistatewide (essentially similar to an
increase in average miles per gallon). Avoided ¢doenbustion would reduce NOx, PM2.5, and
ROG.

(T-4) Vehicle Efficiency Measures 4.5 MMTCOE
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 507 milliotogalin 2020, which could potentially result in
the reduction of 0.8 TPD PM2.5 through avoided costion. Since future engines would have
to meet NOx standards, this measure would nottrasnew NOx emission reductions from the
tailpipe. Similar to measure T-1, reductions & TPD NOx and 0.8 TPD ROG could be
achieved through upstream reductions in the tramean and refining of fuels.

Co-pollutant emissions from solar-reflective autdinmpaint and window glazing
manufacturing and application are anticipated tsibelar to existing paints and glazes, so there
would be no change in associated emissions.

(T-2) Low Carbon Fuel Standard 15 MMTCO ,E
The Low Carbon Fuel Standard (LCFS) is currentlgiargoing regulatory development in
parallel with the AB 32 Scoping Plan. The goalL@fS is to reduce the carbon intensity — the
amount of greenhouse gas emissions associatedhsittie cycle of the fuel — by 10 percent by
2020. Itis anticipated that there will be a virief options fuel producers can pursue to meet
this standard, which makes the environmental impattie LCFS a difficult measure to examine
in the context of the Proposed Scoping Plan. Aicadn in carbon intensity does not directly
relate to a specific change in criteria pollutamt# fuel combustion. The LCFS regulatory
proposal will contain a more detailed analysishafse fuel paths, their life-cycle GHG emissions
and environmental impacts, and potential combinataf use for compliance. This section

“9 Final Statement of Reasons, Pavley | Regulations.
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highlights the potential sources and types of miissions associated with identified lower-
carbon fuel types that may be pursued in the imptaation of the LCFS. One goal of the
LCFS is to maintain or reduce criteria pollutanTéfC emissions. Although ARB expects the
LCFS will reduce criteria pollutants, to be consgive in this analysis we have assumed no
change in criteria pollutants. The regulation wilbre fully document 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, etcjrieiy, hydrogen, natural gas, and renewable
biodiesel (from soybean, animal fat, recycled cogloil, 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 thdifetcycle carbon content of transportation
fuel, which will reduce net GHG emissions. Anotheal of the LCFS is to maintain or reduce
criteria pollutant emissions evaluated over thechtcle of the fuel stock.

“Biofuels’ is a general term used to describe various fpeiduced from renewable sources.
These include alcohol fuels, such as ethanol, uarigpes of biodiesel and other fuels. Biofuels
can be produced from food crops (e.g., sugarcama, etc.), non-food crops (switchgrass, algae,
etc.), vegetable oils (often used cooking oil)ptiter waste residues (often called biomass and
include agricultural residues, municipal wastee&btrimmings, etc.). Biomass waste residue is
expected to play a large role in the future dustexpected low-carbon intensity. Biofuels can
be used to produce blends of conventional fuets ¢msoline and ethanol or biodiesel and
diesel) or can be used as essentially 100 peroefoiels. In addition, some processes are
designed to produce biofuels that can be used¢atty replace conventional fuels.

The air emissions associated with each of thesessan vary considerably. Some factors that
affect the air emissions are described below.

* Recycling of waste materialdo produce biofuels does not typically create & eenission
source, and is environmentally preferable to trad#l disposal. There are emissions
associated with truck trips for collecting theseenals, but they most likely do not result in
a net increase in co-pollutant or greenhouse gassemns as they would replace disposal-
related truck trips.

* Food crop production for biofuels may create new emission sourcesdéquaing the
feedstock. This would not occur if there is memisedirection of existing food production
to fuel production. Land use conversion is disedda the Land Resources section of this
evaluation. Critical factors in determining airissions include where the feedstock is
produced (which will impact both the resources meeeir production, as well as rail and
other transportation-related emissions), whethebibfuel crop is replacing another type of
crop (and the difference in air emissions assodiafiéh the two crops), and whether the crop
is competing with food crops for land. Crop proule requires the use of off-road
equipment, application of fertilizer and pesticidasd irrigation water. Air emissions from
fertilizers and pesticides as well as run-off isteeams, rivers and lakes result from
traditional agricultural practices. Each of thefbel production approaches mentioned
above has associated air emissions. There are Watile organic compounds (VOCSs),
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and PM emissions associated with agriculture, dsaseemissions associated with truck
trips to transport raw materials to intermediatecpssing facilities.

* Non-food crop production for biofuel production (energy crops) uses pldhgt are less
resource-intensive (requiring less fertilizer aratev consumption), and thus have lower
associated air pollutant emissions. The assoctaieH trip emissions would be expected to
be similar to truck trip emissions from food crapguction.

* Algae are a relatively newly identified source of biduand not yet fully studied. Early
research shows that algae grow faster, contairfisigntly more energy per mass than other
identified crop types, do not require the use opaor valuable habitat lands, do not
necessarily require fresh water (brackish and seastewater can be used), and can
consume waste GOrom refineries or power plants.

There are numerous current and proposed biofuetplaithin California: Figure H-1 displays
the mixture of biodiesel and ethanol facilities,iltrigure H-2 displays the feedstocks these
facilities are using or propose to use.

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

Biodiesel: ARB estimates that 675 million gallons (MG) obbiesel could be needed per year
to meet the 2020 LCFS demand. In addition to th&1G per yeat already built or planned,
California could produce between 125 to 500 MGymar of biodiesel from waste oils and fats
and 100 to 200 MG per year of biodiesel from sophsia®* °* Regulatory measures could
require maximizing the use of waste materials fodiesel production. Rather than dictate
which specific fuels should be used, the LCFS eiléase life cycle carbon intensity values for
all available fuels. Fuel suppliers will use thdbrmation to decide how best to meet regulatory
carbon limits. Waste materials would be expeatedlaive lower carbon intensity than virgin
materials. Several biodiesel plants are alreadgunonstruction or planned for construction in
California, using waste oils, waste grease, anfataland some soybean oil. Additional demand
could be met through construction of plants usitigfeedstocks, such as soybean oil, and
through importation of biodiesel from outside th&te.

Biodiesel production plants tend to be locatedelostheir feedstocks and secondarily close to
rail yards or freeways for distribution to retatles. Methane emissions are associated with the
biodiesel production process, which can be redbgesh estimated 90 percent through a
condensation/recovery process. Other emissionekied to the energy source and demand of

0 The Federal Energy Independence and Security 52007.
°1 Estimate based on CEC Staff Report in review (Mg\@607) and on the Crimson Renewable Energy Rlader
development in Bakersfield (30 MG).
%2 presentation at ARB Workshop, May 9, 2008.
*3Compliance Pathways for Meeting the Low Carbon Btehdard in California. Part I. Biofuel Supply Ges,
Nathan Parker et.al.; Western Governors’ Assoaidieport,Transportation Fuels for the Future. Biofuels: PHrt
January 8, 2008.
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Figure H-1: Location and Size of Known and Propose  d Biodiesel and Ethanol
Facilities >*
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Figure H-2: Feedstocks of Known and Proposed Biodi  esel and Ethanol

Facilities *°

Biodiesel and Ethanol Facilities
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the plant. Production of biodiesel locally to m€atifornia’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 CEC estimates that by 2020, California will@ademand for 1.6 billion gallons
of ethanol per yea¥, and that this demand will continue to grow bey@080. ARB estimates
that California could meet this demand through potidn of up to 1 billion gallons per year of
ethanol from waste products (municipal solid wakieest residue, agricultural residues), and
600 million gallons per year of ethanol from cAfnAs an example, this demand could be met
through approximately 50 production plants, eaddpcing 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. For example, one of the largest
ethanol production facilities currently permittedGalifornia is located in a rural agricultural
area close to users of their distilled grain byguat. The facility does not employ co-
generation, so it burns natural gas to producstiem needed to produce ethanol, and purchases
electricity from the utility. The steam producti@nthe primary source of NOx emissions, the
largest sources of PM10 are associated with gramallimg, and the largest sources of VOC
emissions are associated with the fermentatiofi|ldi®n, storage, and loading of the ethanol
produced. Because VOC emissions from this faditiggered offset requirements, emissions
above the trigger level of 20,000 Ibs/yr were naitegl by procuring VOC emissions offsets.
Emissions of NOx, CO, PM18ndSOx did not trigger offset requirements. Emissiontrol
technologies employed by this facility include attow 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®Dx, 0.07 TPD CO, 0.05 TPD VOC,

0.04 TPD PM10 and 0.005 TPD SOx.

The LCFS regulation will consider the impacts d 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 eiti@dified internal combustion engines or in
fuel cells. Unlike the burning of carbon-baseddughich produces CHCO, NOx, VOC and

PM and other potentially toxic compounds, combuygstigdrogen 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 overetfitire process chain, including the energy
needed to produce the fuel as well to compressarthe hydrogen for storage. Potential
hydrogen production methods include electrolysig/ater, steam reformation of natural gas,
biomass gasification and coal gasification. Todhg,two most common ways to produce
hydrogen are steam reformation of natural gas &urelysis of water. Hydrogen produced
using electricity generated from renewable resauarel used to power fuel cell vehicles results
in extremely low air emissions. Senate Bill 1588(@6) directs ARB to develop environmental

%% Callifornia Energy Commission estimate, presentéday 9, 2008 ARB WorkshopCompliance Pathways for
Meeting the Low Carbon Fuel Standard in Califorritart I. Biofuel Supply Curves
57 |

Ibid.
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regulations for the production of hydrogen for spaortation 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 fuel$e co-pollutant emissions associated with
electricity as a transportation fuel are expectelde 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 dotpalts from base load power plants.

Little to no increase in ozone would occur, sirfee increased load would occur between the late
evening and the early morning. All such increasesmissions would be more than offset,
however, by the displacement of internal combustiginicles.

(T-5) Ship Electrification at Ports 0.2 MMTCOE
(T-6) Goods Movement Efficiency Measures 3.5 MMTCGE
The goods movement efficiency measures proposediece GHG emissions. The
recommended goods movement measures in the Profospdhg Plan include regulations
identified through the Goods Movement Action Plad &MERP, as well as new measures for
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 passed a series of regulstio reduce emissions of diesel PM, SOx, and
NOx from ocean-going vessels, cargo handling egeigniransport refrigeration units, port
drayage trucks, and commercial harbor craft. Aty engine standards have been adopted by
U.S. EPA for U.S. ships, off-road equipment, onertraicks, harbor craft and locomotives. As
these fleets turn over, we expect to see emissezhgctions in criteria pollutant emissions and in
some cases GHG emissions, as the vehicles andnegpiifpecome more fuel efficient.

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

BNSF Railway Company to reduce diesel PM. The M@dntifies actions including: reducing
motor idling, accelerating the use of low sulfuesil, 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 bat localized areas near goods movement
sources and regionally

The following section describes existing effortgseéduce emissions from goods movement
activities as contained in the GMERP, as well aswa measure to improve the efficiency, and
lower the GHG emissions, of goods movement actiwiin California.

Ship Electrification at Ports (Measure T-5): The GMERP establishes a goal of utilizing shore

power for 20 percent of the ship visits to Califarports by 2010, 60 percent of visits by 2015,

and 80 percent of visits by 202@\RB has already adopted a regulation to requirp shi

electrification at ports and another is under depelent to further reduce at-berth emissions.

Ships include container ships, passenger shipsyeedted cargo ships, bulk ships, tankers, and
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vehicle carriers. Over 2000 ocean-going vessélatmajor California ports like the Ports of
Los Angeles, Long Beach, Oakland, San Diego, Sandisco, and Hueneme each year. By
2020, hotelling of these ships are projected ta 8&hHITPD NOx and 0.67 TPD PM without
regulations; ship electrification will reduce thesaissions by 9.6 TPD NOx and 0.6 TPD
PM2.5. Although the Ship Electrification regulativas adopted primarily to reduce emissions
of air toxics, it also provides GHG emissions redhrs and is a discrete early action under

AB 32.

Ocean-going Vessel Speed Reductiormthe ocean-going vessel speed reduction (VSR)
measure builds upon a voluntary program at thesRdrtos Angeles and Long Beach. This
existing voluntary program contributes to implenagiain of the 1994 Ozone State
Implementation Plan to reduce NOx in the South €AasBasin. Preliminary estimates from
the Port of Los Angeles indicate this measure ednce emissions from this source by

37 percent for NOx (3 TPD), 49 percent for SOx BD), and 49 percent for diesel PM

(0.3 TPD). ARB will be assessing the results efpinogram to evaluate potential application to
other areas and to estimate the statewide potdotiegductions in emissions of NOx, SOx,
diesel PM, and C©

Clean (Green) Ships: Under this measure, a variety of strategies aaldriologies will be
investigated to reduce fuel consumption and assati@Q emissions from ships. In part, it is
expected that reductions of NOx will occur basedh@npenetration rates of Selective Catalytic
Reduction technologies on new and existing ships.

Port Drayage Trucks: The adopted Port Drayage Truck Regulatias 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 goodmih 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 rail gs1° Under the regulation adopted in 2007,
regulatory compliance has two phases. By 200%ral1994 truck engines must be retired or
replaced with 1994 or newer engines. In addit@in1994-2003 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

%8 Regulation to Control Emissions from In-Use On-&@4esel —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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reductions have not been quantified.

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

Transport Refrigeration Units: Transport Refrigeration Units (TRUS) are refrigena

systems powered by diesel internal combustion esgiesigned to refrigerate or heat perishable
products that are transported in various contajmectuding semi-trailers, truck vans, shipping
containers, and ratlars. ARB adopted an Airborne Toxic Control Measure (ATOfégulation

to reduce emissions from in-use TRUs in 2004. A®RBow evaluating the feasibility of
regulations to further reduce air toxic emissiaiosf TRUs on trucks, shipping containers, and
railcars by eliminating extended cold storage pecacit distribution facilities, grocery stores, and
other facilities where TRUs operate. This measordd reduce diesel fuel use by
approximately 1.7 MG per year starting in 2011 uadg PM2.5 emissions by 0.1 TPD in 2020.

Rail: Other than addressing rail through the Goods Mardr&fficiency Measures, the
Proposed Scoping Plan does not recommend any sp@aésures for rail. Rail does play a
critical role in goods movement, and reducing emissfrom locomotives is a focus of ARB’s
efforts to improve public health in California. Agel prices increase, increased demand for
transport may be met through rail more than trubksause rail can be up to four times more
fuel efficient than trucks. ARB has worked witletfederal government and railroads to reduce
the criteria pollutants and air toxics associatét vecomotives through fuel regulations, idling
reduction requirements, increased fuel efficienoy pollutant control technologies. There are
no direct effects from rail due to the Proposedpsup 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. The
proposed measure in the Proposed Scoping Plan warrtdfy and implement strategies to
improve goods movement efficiency within the foeylgoods movement corridors in California
in excess of the measures already contained IGMERP. The 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 decrehgessil fuel usage, air emission reductions
are expected. If these measures reduce GHGs NMBCO,E through fuel efficiency and
through some electrification of internal combustengines, the emission reductions that could
occur within California are approximately 16.9 TBONOx and 0.6 TPD PM2.%,

(T-7) Heavy Duty Vehicle GHG Emission Reduction — Arodynamic Efficiency
0.93 MMTCO-E

% This estimate was made using an emission factdidfavy-duty vehicles (conservative for the goods@ment
inventory categories) and assuming 50 percent idsom reductions occur outside of California ldomdindaries.
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This measure recommends improving the aerodynaifnceeacy of heavy-duty trucks to reduce
GHG emissions, an efficiency that is estimatecethuce NOx emissions by 1.5 TPD.

(T-8) Medium and Heavy-Duty Vehicle Hybridization 05 MMTCO ,E
This measure recommends hybridization of mediumbaay-duty trucks that make frequent
stops and starts, reducing diesel combustion by0B00gallons per day and reducing tailpipe
criteria pollutants by 4.07 TPD NOx and 0.17 TPDZ25/

(T-3) Regional Transportation-Related Greenhouse GaTargets 5 MMTCO.E
Under this measure, ARB would work with metropalifslanning organizations (MPOSs) to
establish passenger vehicle GHG emission redutaigets (regional targets). It is important to
achieve significant greenhouse gas reductions frleamged land use patterns and improved
transportation to help achieve the goals of AB 3Be specific air quality impacts of particular
land use and transportation strategies applieshpdeiment this measure would be evaluated
under existing applicable regulatory structurethay are triggered, including CEQA.
Generally, however, this measure would result imale use reduction, which has the potential
to improve air quality. If VMT were reduced fouengent statewide by 2020 (approximately
corresponding to reductions of 5 MMT @E), associated criteria pollutants are estimated to
decrease by 8.7 TPD of NOx, 12.9 TPD of ROG andrB of PM2.5.

(T-9) High Speed Rail 1 MMTCO E
The Proposed Scoping Plan supports the implementafia 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 Impacit&nent (EIR/EIS) examined the
potential impacts of HSR on existing air qualifgegional pollutant burdens were calculated for
each alternative, considering highway VMT, numbigolane operations, number of train
movements, and electrical power requirements f@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 HSR uses natural gagdadectricity, it would increase emissions
by 0.2 TPD NOx and 0.1 TPD PM2.5. HSR has inforrA&B that it may seek renewable
power supplies, which would eliminate the emissiassociated with its electrical demand.

Summary of Co-Pollutant Emissions

Table H-3 presents the estimated co-pollutant lksnedbm the recommended measures in the
Transportation sector. Recommended Pavley (T-d)&wods Movement measures (T-5 and T-
6) have been quantified within existing regulatiansl within the SIP, and are therefore included
in the BAU scenario, and separated appropriately.
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Table H-3: Estimated Statewide Co-Pollutant Emissio Changes from
Transportation Sector Measures in Proposed Scopinglan
(tons per day in 2020)

Included in 2007 | Additional to
SIP or GMERP 2007 SIP and
GMERP
Measure NOx | PM 2.5 NOx | PM 2.5

(T-1) Pavley | and Il — Light-Duty Vehicle GHG -0.2 -0.5 -1.4 -0.6
Standards
(T-4) Vehicle Efficiency Measures -0.2 -0.8
(T-2) Low Carbon Fuel Standard 0 0
(T-5) Ship Electrification at Ports -9 -0.6
(T-6) Goods Movement Efficiency Measures -16.9 -0.6

Ocean Going Vessel Speed Reduction -18.9 -1.6

Clean (Green) Ships -714  -0.8

Port Drayage Trucks -33 -2.0

Commercial Harbor Craft 1 -- -- --

Cargo Handling Equipment - -- -- --

Transport Refrigeration Unit -0.1
(T-7) Heavy Duty Vehicle GHG Emission Reductiof -1.5 -0
— Aerodynamic Efficiency
(T-8) Medium and Heavy-Duty Vehicle Hybridizatio| -4.1 -0.2
(T-3) Regional Transportation-Related GHG Target -8.7 -1.4
(T-9) High Speed Réil -0.9 0.
Transportation Sector Total:” -135.7 -5.6| -33.7 -3.5

® High Speed Rail emission reductions were not inetLith the public health analysis, due to difficutty
proportioning among air basins.

® Numbers may not add up as presented due to rounding

3. 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
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 the CEQA process. Thieqess is also a public process. Smaller
facilities with no potentially significant enviroreantal impacts can apply for an exemption
process, similar to a mitigated negative declanatipproach under CEQA.

The CEC works with power plant proponents and I6daCDs or AQMDs to complete a
functionally equivalent permitting process. CE@pares the necessary evaluation in a
“Preliminary Staff Assessment”, working with theeéd AQMD to ensure it provides the
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information needed for the AQMD to approve the ecbj The final site certification from the
CEC serves as its air quality permit, complianbwiew Source Review requiremeftsnd
including monitoring, reporting, and inspectionuggments.

(E-1) Energy Efficiency (Electricity) 15.2 MMTCOE
(CR-1) Energy Efficiency (Natural Gas) 4.3 MMTCOE
Activities recommended under these measures wdigddtair 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 condins, and other appliances. All of the
technologies utilized to implement the recommeneleergy efficiency standards are considered
“off the shelf” in that they are readily availabtethe marketplace.

Efficiency and conservation measures that redua& 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 denbgr@2,000 gigawatt-hours (GWh).
Translating these reductions into the avoided djmerdor possibly construction) electrical grid
natural gas power plant$ ARB estimates that Measure E-1 would reduce stde®OXx by

7.0 TPD and statewide PM2.5 by 4.0 TPD in 2020.

Measure CR-1 recommends reducing residential amanaycial natural gas combustion for
heating by 800 million therms. The avoided air €s1tns associated with Measure CR-1 are
10.4 TPD of NOx statewide and 0.8 TPD of PM2.5estéde in 2020, assuming emissions from
residential and commercial natural gas units andlai in 2020 to today’s emission rafés.

(CR-2) Solar Water Heating 0.1 MMTCOE
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 statewidl@020.

(E-4) Million Solar Roofs 2.1 MMTCOE
This measure is an existing program that predaB82and the Proposed Scoping Plan.
Translating the recommended measure’s avoidedieiecinto the avoided operation (or
possibly construction) of electrical grid naturasgpower plant®’ equates to 1.0 TPD of NOXx
and 0.6 TPD of PM2.5 statewide in 2020.

(E-2) Increase Combined Heat and Power 6.7 MMTCGE

®INew Source Review requirements are discussed atardetail in the Regulatory Framework for Stadign
Sources at the end of this Appendix.
%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.
83 Co-pollutant emission factors for commercial arsldential natural gas combustion were developetgusicent
(1997 and 2000) methodologies and inventorieseddtsources with existing district control measures
%4 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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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 eigctind thermal energy on site. When the
systems are optimally sized to either meet the loealt of the industrial facility or provide the
maximum amount of electricity that the facility ddwse during peak demand, excess electricity
is produced that could be distributed to othertalgty users. Combined heat and power is a
more efficient use of the energy contained in faalj can also reduce the need 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 indusbalers limit co-pollutant emissions,
they do not necessarily evaluate the net changeissions between CHP systems and the grid
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
statewide natural gas combustion by 2.1 billionris™ Assuming that on-site boiler use is
reduced when cost-effective CHP systems are iestalhd that CHP systems are optimized for
thermal load, the net change in co-pollutants duée shift from industrial boiler to CHPs
would be reductions of 2.0 TPD of NOx and 0.7 TRIWOCs and increases of 0.6 TPD PM2.5
and 0.1 TPD SOx.

Using CHP systems to displace grid electricity astuces 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 Idnd 3.7 TPD of PM2.5 statewide in
2020.

(E-3) Renewables Portfolio Standard 21.3 MMTCGE
This recommended measure would increase the oyenaéntage 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

®5For reference, thermis equal to 100,000 british thermal uni&T(Us).
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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
that used in a power plant. The second uses pblbaiy (PV) panels. When sunlight hits the
PV cells, it is converted directly to electricit§aolar 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 pradoctransportation, and/or disposal of the fuel
source. Indirect emissions (from trucks and/d) eae discussed in the Transportation section
above (Measure T-2). The life cycle of biomassudes the sequestration of carbon within the
biomass and the avoided carbon emissions fronmaliee 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 residualshaunicipal solid waste(MSW) may be pre-
processed and then combusted to produce steameéoage electricity. Biomass combustion
must be controlled to limit emissions of NOx, pautate matter and carbon monoxide, as
biomass combustion generates 17 times the amoN®Drfand 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 arlon 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)). Inea@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,ibgrhe residuals in a biomass plant would
reduce the air emissions while also producing atet. All of these emissions can be
minimized with modern control technologies or tighwood plant design.

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

% Estimates are based on renewable power genemtiigsion factors developed from ARB surveys andssiom
inventories in 2000-2001, conducted during the fGalia electricity crisis.
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amount of PM as electrical grid natural gas powants (per MWh). All of these emissions can
be minimized with modern control technologies aptlgh good plant design.

Combustion ofandfill gases(mostly methane) to produce electricity puts me¢hi@ use that
would otherwise be flared to control the methanéssions. Combustion is also used to reduce
the toxic air contaminants associated with somdflisn Combustion of landfill gases must be
controlled to limit emissions of NOXx, 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). All of these emissicais be minimized with modern control
technologies or through good plant design.

Geothermal energy harnesses naturally occurring geothernmaddtions, 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 nebbgies or through good plant design.

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, cafadings 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 hécestby 3.6 TPD NOx and 2.1 TOD PM2.5
for an increase in renewable sources from 20084dwe20 percent, and by 6.2 TPD NOx and
3.6 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 consétito 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). RETI is also piitiring 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.

Summary of Co-Pollutant Emissions

Table H-4 presents the estimated co-pollutant snfedm the recommended measures in the
Electricity and Natural Gas Sector.
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Table H-4: Estimated Statewide Co-Pollutant Emission Chages from

Electricity and Natural Gas Sector Measures in Propsed Scoping Plan

(tons per day in 2020)

Measure NOx | PM25 | ROG CO SOx
(E-1) Energy Efficiency (Electricity) -7.0 -4.0 -1.0| -14.2 -0.6
(CR-1) Energy Efficiency (Natural Gas) -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.Q -0.6 -0.1 -2.0 -0.1
(E-2) Increase Combined Heat and Power
(change from boiler to CHP) -2.0 +0.6 -0.7| -12.7 +0.1
(E-2) Increase Combined Heat and Power
(avoided grid electricity) -6.4 -4.3 -0.9| -13.2 -0.6
(E-3) Renewables Portfolio Standard -0.8 -5.6 -1.4] -19.9 -0.8
Electricity and Natural Gas Sector Total” -36.8 -14.3 -4.6 -67 -2.1

4Combined 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

4. WATER

Regulatory Background

The operation and maintenance of water facilities r@elated infrastructure do not generally
have significant direct air emissions. Significanmissions are indirect and the result of the
electricity and natural gas use related to wa@nstruction activities would have temporary
impacts on air resources, and are regulated by K@MDs and APCDs, while construction
equipment is regulated by ARB.

(W-1) Water Use Efficiency 1.4 MMTCOE
This measure identifies the potential for statewidger use efficiency improvement through
implementation of individual i.e. per capita volant water conservation goals. Increasing
statewide, total water demand can be met througiiridual end use efficiency improvements
(appliances and fixtures that use less water tRestieg appliances and fixtures) and through
individual water conservation (changes to behaarat practices). Water demand is expected to
grow under the BAU scenario, but it is not cleagqmsely what the net change in water demand
will be in 2020. Measure E-1 estimates energ\igfficies including benefits of water use
efficiency. Best management practices and highieffcy appliances and fixtures such as water
heaters, washing machines, faucets, shower healdss tand irrigation systems reduce
individual water demand. Significant air emissi@ssociated with water use are indirect and
result from the embedded energy required to moeat,tuse, and dispose of or reuse that water.

This measure generates 1.76 (1.8) million acre{fdé~) of urban water supply to meet
approximately two-thirds of the expected 2020 BAOwgth in demand. Currently, the
municipal and industrial use of water accountsatoout 20% (8.8 MAF) of the State’s total 44
MAF annual demand and is expected to increase byt&9% from 2005 through 2020.
Agricultural water use accounts for the other 8Q%almut 35 MAF. While the water and
associated emission reductions generated by thasume are assumed under baseline/BAU
(BAU) i.e. they are not additional, were it not fors measure the states energy use would
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increase by an estimated 5,150 GWh (approximalyetcent of E-1). Translating this energy
use into avoided use of CCNGTSs vyields a reductiadh16 TPD NOx, 0.29 TPD PM2.5, 0.12
TPD ROG, and 0.05 TPD SOx.

(W-2) Water Recycling 0.3 MMTCO,E
This measure proposes to increase water suppabriy to meet increasing demand by
increasing water recycling in locations where thergy associated with recycling is less than
the energy associated with transporting and trgatiater. While the water and associated
emission reductions generated by this measurdsveassumed under BAU i.e. not additional,
avoiding the need to import new water suppliesdmnycling water nevertheless avoids the
increased emissions that would otherwise be the. cRecycled water is used primarily for
landscaping and industrial processes. Again, tiygar emissions are those from the energy
use associated with the water. The avoided emmsgrom using 0.5 MAF of recycled water per
year instead of importing new supply is estimated 250 GWh (approximately 4 percent of E-
1). Translating this savings into avoided use GNGTSs yields a reduction of 0.28 TPD NOX,
0.07 TPD PM2.5, 0.03 TPD ROG, and 0.01 TPD SOx.

(W-3) Water System Enerqgy Efficiency 2.0 MMTCQE
This measure proposes to reduce the amount of gnegagl to transport, treat and deliver water.
Reductions in air emissions are directly relatvegductions in energy use. A target of 20%
efficiency improvement yields 4,400 GWh electricstyvings (approximately 14 percent of E-1).
Translating this savings into avoided use of CCN@i&kls a reduction of 0.99 TPD NOx, 0.24
TPD PM2.5, 0.10 TPD ROG, and 0.04 TPD SOx. MeaButencludes these energy savings
and associated criteria pollutant reductions.

(W-4) Reuse Urban Runoff 0.2 MMTCO,E
This measure proposes to increase local surfacgranddwater supplies by adopting
stormwater management strategies, such as Low inffgaelopment (LID). LID increases
infiltration in urban areas increasing regionakstavater capture and storage. Constructing
neighborhood facilities to capture and reuse drather flows also increases local supply.
These water supplies (270,000 - 333,000 acre-tegte used to avoid the need for new
imported water supplies with higher energy-intgnsitWhile the water and associated emission
reductions generated by this measure are also assungder BAU i.e. not additional, avoiding
the need to import new water supplies by reusimgffiavoids increased emissions that would
otherwise be the case. The amount of energy ssabined through this measure relative to
new imported supply is estimated as 632 - 781 GWh2(percent of E-1). Translating this
savings into avoided use of CCNGTSs yields a reduaatif 0.14 — 0.18 TPD NOx, 0.02 TPD
PM2.5, and 0.01 TPD ROG.

There are air quality impacts associated with thestruction of these types of structures -
primarily from fugitive dust and diesel particulatitom operation of construction equipment.
These impacts could be significant but would beperary and would also most likely employ
best management practices to minimize dust. ARBfdementation of the Diesel Risk
Reduction Plan includes reducing diesel particslétem construction equipment operation by
2020.

(W-5) Increase Renewable Energy Production 0.9 MMTC&E
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This measure proposes to develop renewable eneoggcts on lands associated with

California’s state and local water infrastructufiéhe air emissions associated with these types of
projects are evaluated in measure E-3. The anaushewable energy obtained through this
measure is estimated as 2,100 GWh (approximatpgréent of E-3). Translating this savings
into avoided use of CCNGTSs yields a reduction d60IPD NOx, 0.11 TPD PM2.5, 0.05 TPD
ROG and 0.02 TPD SOx. Measure E-3 includes theseayg savings and associated GHG
emission reductions and criteria pollutant redutgio

(W-6) Public Goods Charge for Water TBD MMTCOE
This measure proposes to impose a monetary chargat@r use and to use resulting funds to
reduce the GHG emissions from water-related enesgy as described in measures W-1 through
W-5. Measures W-1 through W-5 are evaluated sepigr

Summary of Co-Pollutant Emissions

Table 4 presents the co-pollutant benefit estimatior the proposed Water Sector regulations.
These benefits are assumed under BAU or accouated the Electricity and Natural Gas
sector.

Summary of Co-Pollutant Emissions

Table H-5 presents the estimated co-pollutant snfebm the recommended measures in the
Water Sector. Many of these benefits are assumeddur under the BAU scenario or they are
accounted for in the Electricity and Natural Gast@eestimates.

Table H-5: Estimated Statewide Co-Pollutant Emission Chages from
Water Sector Measures in Proposed Scoping Plan
(tons per day 2020)

Measures NOx | PM25 | ROG CO SOx

(W-1) Water Use Efficiency -1.1 -0.7 -0.2 -2.3 -0.10
(W-2) Water Recycling -0.38 -0.2 -0.04 -0.6 -0.02
(W-3) Water System Energy Efficiengy -1.0 -0.6 -0.1 -2.0 -0.08
(W-4) Reuse Urban Runoff -0J1 -0.1 -0.02 -0.2 -0.01
(W-5) Increase Renewable Energy

Production -0.4 -0.3 -0.1 -0.9 -0.04
(W-6) Public Goods Charge for Water -- -- -- -- --
Water Sector Total® -3.0 -1.7 -0.4 -6.0 -0.3

& Greenhouse gas reductions from the Water sectaradreurrently counted toward the 2020 goal. ARBcipates
that a portion of these reductions will be additibio identified reductions in the Electricity secand is working
with the appropriate agencies to refine the eleityfivater emissions inventory.

® Numbers may not add up as presented due to rounding

5. INDUSTRY

Regulatory 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 dé@sed in the last section of this Appendix.

H-38




Environmental and Public Health Benefits Air Reses
Statewide Analysis

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

TBD MMTCO -E
This recommended measure would require large statycssources of GHG emissions to conduct
an audit to determine whether cost-effective GH@uotions that also provide needed co-
pollutant emission reductions are available. Basethe results of these audits, ARB will
consider rule revisions or permit conditions touraghe best combination of pollution
reduction. This recommended measure is designedléamce GHG and co-pollutant reductions.
The co-pollutant benefits of this measure will deghen the results of the audits so are unknown
at this time. The GHG measures for industrial sesi{described below) provide some
indication of the possible control measure, andesordication of the potential magnitude of co-
pollutant reductions from large industrial sources.

(I-2) Oil and Gas Extraction GHG Emission Reduction 0.2 MMTCOE
This measure would address fugitive methane enmisgrom the oil and gas extraction process,
including both on and off-shore sources. Approxehab percent of the oil and gas extraction-
related GHG emissions come from fugitive sourdest criteria pollutant emission reductions
are estimated to be 0.3 TPD VOC.

(1-3) GHG Leak Reduction from Oil and Gas Transmisson 0.9 MMTCOE
This measure would address fugitive emissions fiteertransmission and distribution of natural
gas throughout California. This transmission inesl approximately 12,000 miles of pipeline.
Transmission-related emissions come primarily ffagitive sources and consist primarily of
methane. Net criteria pollutant emissions redustiivom controlling fugitive sources are
estimated to be 1.3 TPD VOC.

(I-4) Refinery Flare Recovery Process Improvements 0.33 MMTCO,E
This measure would require oil refineries to insethe gas-recovery capacity of their flare
systems to capture these gases before combustiba flares and reroute them into various
refinery processes. Staff is also evaluating tyirig the flare system remote pressure-relief
devices that currently discharge to the atmosphEnaally, this measure assumes best
management practices regarding planned shutdowhBaae activity. Staff estimates that flare
emissions would be halved by this measure.

Using natural gas as a surrogate for flared galsissmeasure could reduce NOx by 0.8 TPD and
PM2.5 by 0.02 TPD. ARB is establishing a technwaitking group to explore the potential
GHG and other air emission reductions that canchesaed through improving process
efficiencies.

(I-5) Removal of Methane Exemption from Existing Réinery Reqgulations

0.01 MMTCOE
This measure would remove the existing fugitivelmaae exemption from regulations applicable
to equipment and sources within refineries. Stetagks, wastewater treatment facilities, and
process losses (leaks) are all sources of fugitigthane emissions. Practices employed to
implement this measure, including improved insmecand repair, could also reduce VOC
emissions.

Summary of Co-Pollutant Emissions
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Table H-6 presents the estimated co-pollutant lksnfedbm the recommended measures in 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.

Table H-6: Estimated Statewide Co-Pollutant Emission Chages from
Industry Sector Measures in the Proposed Scoping &
(tons per day in 2020)

Measure NOx PM25 CO SOx VOC
(I-2) Oil and Gas Extraction GHG Emission
Reduction 0 0 0 0 -0.3
(I-3) GHG Leak Reduction from Oil and Gas
Transmissiofi 0 0 -1.3
(I-4) Refinery Flare Recovery Process
Improvements -0.8 -0.02
Quantified Industry Sector Total -0.8 -0.02 0 0 -1.6

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

6. RECYCLING AND WASTE MANAGEMENT

Regulatory Background

Air emissions from the construction and operatibManicipal Solid Waste (MSW) landfills
and combustors, material recovery facilities (MR&®) composting facilities are regulated to
support maintenance and attainmeniational Ambient Air Quality Standards (NAAQS).
The last section of thi&ppendix more fully describes these regulationke $tate, through the
CIWMB, ARB, and State Water Resources Control Bg&WRCB), has been working to
reduce the environmental impacts of solid wasteagament for many decades. Local
governments have the primary responsibility for agang solid waste. TheéIWMB requires
the development of regionkdtegrated Waste Management Plans (IWMPspy local agencies.

IWMPs and some projects identified within IWMPs will haxecomply with theCalifornia
Environmental Quality Act (CEQA). CEQArequires proposed plans and facilities to analyze
and describe the potential for environmental impadentify ways to reduce adverse impacts
and offer alternatives to the project, and to diselthis information to the public. This process
examines projects for localized impacts and proposeasures to mitigate significant impacts.
Much of the environmental protections around salagte management are implemented at a
local government level. State waste managemegramns are primarily carried out through
local solid waste enforcement agencies (LEAS) EAs have the primary responsibility for
ensuring the correct operation and closure of seéidte facilities in the state. They also have
responsibilities for guaranteeing the proper steragd transportation of solid wastes.
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(RW-1) Landfill Methane Control Measure 1.0 MMTCO,E
(RW-2) Additional Reductions in Landfill Methane: Incr ease the Efficiency of Landfill
Methane Capture TBD MMTCO »>E

Landfills are managed to protect human health hacehvironment. Although landfills are
regulated to minimize decomposition of wastes imdfdls, some anaerobic decomposition of
organic wastes creates byproducts of gaseous neettmzhcarbon dioxide, plus trace gas
constituents. Methane and carbon dioxide are Gotlss, with methane being 21-22 times more
potent than carbon dioxide. Large landfills tyfiicdave gas collection and control systems to
collect and destroy (by flaring or using an eneggovery device) the methane emissions and
TACs and are required to meet fugitive surface simmisstandards. Some smaller landfills do

not currently collect or control methane emissidrayever, if the landfill is properly capped,

the amount of unintended emissions could be santly reduced. Measure RW- 1 will require
the installation of gas collection and control syss at smaller and other uncontrolled landfills
that are currently not required to install emisstontrols. The measures also establish statewide
standards for the gas collection and control systealuding methane destruction efficiency
requirements and landfill methane surface emissiandards, for all landfills where systems are
required. The collection and control of landfidlggmay increase the amount of flared gases, and
subsequently might also increase NOx and CO enmis$iat may decrease TACs like benzene
or vinyl chloride. Measure RW-2 proposes to develop bestigement practices and standards
to minimize fugitive methane emissions.

(RW-3) High Recycling/Zero Waste 9 MMTCO J,E
Commercial Recyclingrecommends developing voluntary commercial reogctjoals.
Commercial facilities generate over half of thet&tasolid waste, and much of it is recyclable.
Commercial recycling of materials potentially awimt reduces emissions associated with full
production cycles and landfills. Full productiogycles may occur outside of the state.

Increasing Production and Markets for Compostcould double the amount of organic material
diverted from landfills by creating compost instedthe use of compost can reduce water
demands of vegetation, reduce the amount of chépesdicides used for weed control, and
reduce chemical fertilizer applications. VOCs &dx can be byproducts of the compost
manufacturing process and are a function of thepostnfeedstock, the amount of mechanical
mixing, and the emission controls on mechanicalggant. Diesel related emissions may also
be associated with the equipment used at compastyfaperations; however, the same amount
of diesel related emissions may also occur in thegssing and application of chemical
fertilizers. A comparison of emissions will ne@dotccur in order to more fully assess benefits or
impacts. VOCs are precursors to ozone generaboth ozone precursors and diesel emissions
are currently regulated by ARB and local air dedi ARB and local air districts seek to reduce
emissions in order to achieve the goals of the Z@7to meet the national ozone and PM2.5
standards. This measure would also reduce lamdfdl(by diverting materials from landfills)

and potentially reduce chemical fertilizer emissidout could potentially generate VOCs. ARB
and CIWMB have established a working group to guesearch into VOC and GHG production
during composting’

Theanaerobic digestionof human, animal, or wet organic wastes produagasaof 50 to
80 percent methane. This “biogas” can be combustedoduce electricity. Combustion of

7 http://www.arb.ca.gov/cc/compost/compost.htm
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digester gases must also be controlled to limissimns of NOx, particulate matter and carbon
monoxide, as anaerobic digestion generates 22 tineesmount of NOx and 9 times the amount
of PM as natural gas-powered power plants (per MW of these emissions can be
minimized with modern control technologies or ttghwood plant design.

Extended Producer Responsibilityproposes to incorporate the costs of treatmentiambsal
into the total cost of a product. This should lesuenvironmentally preferable products, as
manufacturers seek to reduce overall product dnstsinimizing treatment and disposal costs.
Environmentally Preferable Purchasingwould encourage the purchase of environmentally
preferable products, products which use less enerater, virgin materials and hazardous
chemicals to produce. These measures intentredtece environmental impacts of product
manufacturing. Because of the broad spectrumarfymts, and the geographical extent of
extraction and manufacturing, it is not possiblspecifically describe potential benefits to air
guality in California, although some of these bésefould be the reduced demand for
landfilling.

7. FORESTS

Regulatory Background

The 33 million acres of California’s forests, fargge, species composition, ownership and
management are very diverse. Approximately 45querof these acres are privately owned with
about 52 percent under federal ownership, and &pérs owned by the State or local
governments. Management of forests is stronglyémiced by land ownership goals. With
respect to air emissions: forests remove carbaheysgrow; but emissions of criteria pollutants
from fires can negatively affect air quality. Sealesources of air emissions associated with
forest activities are already regulated by theeStat

Off-road equipment used for operation and maintenance activitiestiadts is regulated by
ARB to reduce criteria pollutant emissions. Timbarvesting and forest management
activities that could have temporary impacts onresources are regulated by local AQMDs
and APCDs.

TheCalifornia Board of Forestry and Fire Protection (BoF) is authorized to provide
direction for fuels management to reduce the riskitufires. Wildfires are a natural and
necessary element of the forest lifecycle, busfiespecially catastrophic ones can have
significant air quality impacts.

(F-1) Sustainable Forest Target 5 MMTCO ,E
BoF has very broad authority, including a role &srast practice regulation entity, a role in
setting the policy and the structure for fire potiien in California, and also the responsibility to
represent the State in federal forestry issuess Mieasure recommends establishing and
implementing a target to sustain current levelsaifcarbon sequestration in the Forest sector
with actions such as reforesting areas lost tofikdsl and improving forest management to
reduce the risk of catastrophic wildfires in thatst One of the main co-benefits of this measure
is reduced emissions of criteria pollutants frongdefires which can significantly impair air
quality. Emissions from additional operation andimenance activities to reduce the risk of
catastrophic fires and to increase afforestati@hraforestation will be minimized by existing
off-road equipment regulations. Air emissions weoé quantified because the measure is still
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under development. The benefits and impacts efrttéasure will be further evaluated as
specific details are developed.

8. HIGH GWP

Regulatory Background

Chemicals, refrigerants and consumer productsegydated at both federal and state levels. At
the federal level:

Toxicity levels, exposure rates, release data &pbdal information for a wide range of
chemicalsare gathered and disseminated by U.S. EPA. WP3.Works with industry to

implement chemical uses that will diminish the dgmeaused to the environment and

human life and to establish protocols for spillsl ather accident®

At a federal levelrefrigerants identified as ozone depleting substances areatgliby

U.S. EPA as a result of the 1990 Clean Air Act Adreents. U.S. EPA regulates the sale,
servicing and recovery operations involving ozoapléting substances used as refrigerants.
Mobile sources are regulated in coordination whih Wational Institute for Automotive
Service Excellence and the Mobile Air ConditionBgciety. The Society of Automotive
Engineers industry sets standards for technicalifspegtions related to motor vehicle air
conditioning system (MVAC) servicing issues. UERA also sets appliance standards.

Workplace safety protectionfrom exposure to refrigerants and chemicals isledgd by
the Occupational Safety and Health Administratiotinwafety limits established by the
National Institute of Occupational Safety and Healt

At the state level:
ARB regulatesnobile sourcesincluding refrigerant systems and servicing. dlaar
districts regulatetationary sources. ARB also has authority to adopt regulatory
requirements for chemically formulatednsumer products The focus of ARB’s consumer
product regulations is the reduction of VOCs andnezdepleting substances.

The Office of Environmental Health and Hazard Assent evaluates the risks posed by
hazardous substancehiémicalg and sets appropriate standards to protect humalthhand
the environment.

(H-1) Motor Vehicle Air Conditioning Systems: Redudion of Refrigerant Emissions from
Non-Professional Servicing 0.26 MMTCOE

The primary purpose of this Discrete Early Actisrio reduce the emissions of the high global
warming potential (GWP) gas HFC-134a, a potent Gttt a GWP of 1,300, from activities
associated with do-it-yourself (DIY) charging. HAB4a is not regulated as an ozone precursor,
a contributor to particulate matter, or as a t@fccontaminant. Leakage of HFC-134a from
motor vehicle refrigerant systems is not associatigh criteria pollutants or TACs; therefore,

this measure is not anticipated to affect air reses!

%8 http://www.epa.gov/ebtpages/pollchemicals.html
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(H-2) SFs Limits in Non-Utility and Non-Semiconductor Applications 0.3 MMTCOE
This Discrete Early Action measure will considgyatential ban on the use of sulfur
hexafluoride (Sk) where technologically feasible and cost-effectiternatives are available, as
well as a performance standard for other uses. nTdie uses of Sfin California that are not
directly related to utilities or semiconductor méaaiuring include: magnesium casting, tracer
gas use (including fume hood testing), and medisat (ultrasounds, eye surgery). Alternative
gases are being pursued for magnesium die-castohgyacer gas uses. Medical use emissions
appear to be very low, and are proposed to be exizorp Sk bans due to low emissions, high
costs, and lower effectiveness of alternativesithge Sk nor its replacement gases are criteria
pollutants or TACs; therefore, this measure isexqtected to affect air resources.

(H-3) High GWP Reduction in Semiconductor Manufactuing 0.15 MMTCO ,E
This measure recommends requiring manufacturarségrocess optimization, alternative
chemistries, and abatement technologies in combmat separately to reduce high GWP
emissions from semiconductor manufacturing. Theasare considers an existing U.S. EPA
voluntary program. There are currently no knowplaeements for the high GWP gases used in
this industry, so efforts have focused on usingtadthl abatement equipment and developing
processes to reduce their use of high GWP gaselsvidual fabricators would determine the
optimal methods of compliance. There are no grdteid effects on criteria pollutants or TACs.

(H-4) Limit High GWP Use in Consumer Products 0.23MMTCO ,E
At its June 2008 Board Hearing, ARB approved ameamdmto the Consumer Products
Regulation that will attain approximately a 0.23 NIMIOE per year reduction from Pressurized
Gas Dusters (2020 reductions). In the 2009-20heftame, staff will evaluate other GHG
reduction opportunities from Consumer Productsraag propose more regulations to attain
additional reductions. Consumer Products areraigolated to reduce VOC and TAC
emissions. Additional regulations would includelgsis to limit the replacement of high GWPs
with lower GWPs that could contribute to the forroatof ground level ozone.

(H-5) High GWP Reductions from Mobile Sources 3.3 MITCO E
TheLow GWP Refrigerants for New Motor Vehicle Air Conditioning Systemsmeasure
recommends requiring low GWP refrigerants with allemproved lifecycle climate
performance for new MVAC systems, with initial enagis on systems used for heavy-duty and
off-road vehicle application, followed by requiremiéor light-duty vehicles. The employment
of low GWP refrigerants is not expected to affeceaissions.

TheAir Conditioner Refrigerant Leak Test during Vehicle Smog Checkmeasure
recommends reducing the number of in-use MVACs|takt excessively by identifying them
through the existing Smog Check program and reggitieir subsequent repair. This measure
would prevent the ongoing “leak-recharge-leak” eya$sociated with the use of small cans of
refrigerant by do-it-yourselfers to systems thacdeepair but are not fixed. Leakage of
HFC-134a from motor vehicle refrigerant systemsasassociated with any regulated air
contaminants; therefore, this measure is not guatied to affect air resources.

TheRefrigerant Recovery from Decommissioned Refrigerated ShippinGontainers
measure recommends recovering refrigerant remainitige decommissioned containers’
cooling systems, reducing leakage from these cosisi and ensuring proper disposal as they
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approach their end-of-life. Leakage of these tygfagfrigerants is not associated with any
regulated air contaminants; therefore, this meaisunet anticipated to affect air resources.

The Enforcement of Federal Ban on Refrigerant Releaseuling Servicing or Dismantling

of Motor Vehicle Air Conditioning Systemsmeasure recommends improving compliance with
existing regulations prohibiting the venting ofteém types of refrigerant, including HFCs, to the
atmosphere when MVAC equipment is serviced or dighed®® Venting is avoided by
recovering refrigerants with specialized equipnieafore dismantling or servicing. The
recovered refrigerant can be re-used or transfearee-processors approved by U.S. EPA for
proper disposal. Leakage of HFC-134a from mottiicle refrigerant systems is not associated
with any criteria pollutants or TACs; thereforeistimeasure is not anticipated to affect air
resources.

(H-6) High GWP Reductions from Stationary Sources 0.9 MMTCOE
Two measures are proposed in igh GWP Stationary Equipment Refrigerant
Management Program. TheRefrigerant Tracking/Reporting/Repair/Deposit Program
measure recommends requiring commercial and ptdditities with large stationary air
conditioning and refrigeration equipment to minimmemissions of high GWP refrigerants
through reporting, leak repair, improved serviciaggd end-of-life control. Th8pecifications
for Commercial and Industrial Refrigeration Systemsmeasure proposes new specifications
for commercial and industrial refrigeration systeim$oth reduce emissions of high GWP
refrigerant and to increase energy efficiency efuhits. There are no criteria pollutants or
TACs associated with commercial and industrialigefiation systems; therefore, this measure is
not anticipated to affect air resources.

Insulation foam that is diverted to landfills ertiigh GWP gases into the atmosph@r&he

Foam Recovery and Destruction Programmeasure recommends minimizing these emissions
to as close to zero as possible by diverting wiasten away from landfills and destroying the
foam at high temperatures, or by capturing the @§WP GHGs within the foam and destroying
the foam gas. There is a potential for criteriiypants and toxic emissions if the recovered
foams are combusted at high efficiency treatmaeriliti@s. This would be further evaluated
during regulation development.

Gas-insulated circuit breakers and gas-insulatbdtations are sources of fugitiveefmissions
in California electricity systems, and older equgnhgenerally produces more fugitive
emissions than newer equipment. Particle accelsramit Sk from equipment similar to that
found in electricity systems and use; 3B a quenching medium. T8&; Leak Reduction and
Recycling in Electrical Applications measure recommends reducing emissions @iv&hRin
the electric utility sector and at particle accaters by requiring the use of best achievable
control technology for the detection and repaileaks, and the recycling of §FAdditionally,
particle accelerator industry representatives ansidering the use of possible substitute

%9 Existing federal regulation (40 CFR 82.154) baresrtiease to the atmosphere of high GWP refrigerthe
end-of-life or during equipment servicing.
USEPA, U.S. High GWP Emissions 1990-2010: InveemrProjections and Opportunities for ReductiofsA E
000-F-97-000, June 2001.
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mediums. Neither Sfhor its replacement gases are criteria pollutan®ACs; therefore, this
measure is not expected to affect air resources.

TheAlternative Suppressants in Fire Protection Systemmeasure recommends evaluating the
use of alternative suppressants in total floodfngd) and streaming (portable) fire suppression

systems. Neither existing nor alternative supeissare criteria pollutants or TACs; therefore,

this measure is not expected to affect air resgurce

TheResidential Refrigeration Early Retirement Programmeasure recommends partnering
with existing voluntary programs to retire inef@at residential refrigeration appliances such as
refrigerators and freezers. Appliance early retgat includes the recovery of high-GWP
refrigerants and blowing agents for reclamatiodestruction to avoid GHG emissions. There
are no criteria pollutants or TACs associated whtse refrigeration systems.

(H-7) Mitigation Fee on High GWP Gases 5 MMTCOE
This measure recommends attaching a fee to thefusgh GWP gases. This measure would
support the goal of reducing high-GWP gas emissamukstherefore have similar effects as
Measures H-1 through H-6. No reductions of critgrollutants or TACs are expected.

9. AGRICULTURE

Regulatory Background

Anaerobic digesters are regulated as stationamgesu Applicable air quality regulations are
described in the last section of this Appendix.

(A-1) Methane Capture at Large Dairies 1.0 MMTCOE
This is a voluntary measure. Methane from dairyuna can be captured through the
installation and use of anaerobic digesters. Tae@bic digestion of animal wastes produces a
gas of 50 to 80 percent methane. This “biogastipced by the digester can be used as an
alternative to natural gas in combustion, powedpobion, or as a transportation fuel. Digester
gas-based electricity generates 22 times the anafhhi®x and 9 times the amount of PM as
electrical grid natural gas power plants (per MWGpntrols can reduce the amount of NOx in
exhaust gases, but the types and sizes of engieslty used in conjunction with a dairy
digester may not be available, cost effective ¢e &t meet local air district NOx requirements.
Using “biogas” as a transportation fuel could repldiesel combustion in farm-related
equipment and truck trips.

10. SUMMARY

From a statewide perspective, the recommended mesastithe Proposed Scoping Plan will
generally benefit air resources in California. Thaority of this benefit will come through
reduced and avoided combustion of gasoline, diasélnatural gas. Higher polluting fuels, like
diesel, will transition to lower polluting and n@alluting fuels, while increased efficiencies and
implemented transportation targets work to redheeowverall demand for these fuels at the same
time that population within the state is increasimgplementation of the Cap and Trade
regulation should further reduce criteria pollutaanhd TACs. Table H-7 summarizes the
estimated NOx and PM2.5 reductions that are usedttmate public health benefits later in this
Appendix.
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Air Rases

Table H-7: NOx and PM2.5 Statewide Reductions fronRecommended Scoping Plan

Measures used in Public Health Evaluation

(tons per day)

Measure NOXx PM2.5
Light-Duty Vehicle
* Pavley | and Pavley Il GHG Standards 1.6 1.4
» Vehicle Efficiency Measures
Goods Movement Efficiency Measures 16.9 0.6
Medium and Heavy-Duty Vehicle GHG Emission
Reduction
» Aerodynamic Efficiency 5.6 0.2
* Hybridization
Regional Transportation-Related GHG Targets 8.7 1.4
Energy Efficiency (Electricity) 7.0 4.0
Energy Efficiency (Natural Gas) 10.4 0.8
Solar Water Heating 0.3 0.03
Million Solar Roofs 1.0 0.6
Renewables Portfolio Standard 9.8 5.6
Total 61 15

There is a potential for these improvements to paoevenly throughout the state, although it
will be difficult to assess how much of this is dspecifically to AB 32 implementation. There
are also some potential pathways under considerédiech as biomass to energy or ethanol
production) which may have higher associated caifgollutants or TACs than other potential
pathways. The geographical diversity of actuakda pollutant and TAC reductions will
depend on further regulation development and impleation pathways. The ARB regulatory
process, as well as AQMD and APCD regulations,texgenvironmental regulations, and
regional air quality plans would partially prevemtd publicly disclose potentials for local
increases in criteria pollutants and TACs.
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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 laangaaks, forests, and conservation areas.
Approximately 27 million acres are in agricultupmbduction (27 percent of total state acreage)
and 3.9 million acres are urbanized. There areitts with populations over 100,000, including
four of the country’s 25 largest cities: Los ArgglSan Diego, San Jose, and San Francisco.

Regulatory Background

Open spaces and agricultural resources are spategories of land resources where there are
concerns about impacts and conversions. Land resein California are currently protected
through:

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 desthi potential for environmental
impacts, including impacts to Williamson Act comtissand to established land uses,
through a public process. CEQA also requires Geiidans to describe the potential for
environmental impacts through a public process.

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

Evaluation Context

ARB examined the potential effects of the recomneeintheasures in the Proposed Scoping Plan
on land resources in California. Potential impaictg extend outside of the state are identified,
but the potential effects on land resources ostatk were not evaluated.

Evaluation Process

Where possible, existing studies, environmentalidentation, 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 agenirielsiding at ARB and Climate Action Team
agencies. More detailed information about the moended regulations and the measures under
evaluation is provided in Appendix C of the ProgbSeoping Plan, as well as in the previous
section evaluating air resources.
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1. CALIFORNIA CAP-AND-TRADE PROGRAM LINKED TO WESTERN CLIMATE INITIATIVE

Land use considerations are determined by locatigowents and no land use or planning
requirements would be mandated or altered by #itsmmended measure. Instead, the
recommended measure would require capped entiaehave already received permits to
operate consistent with existing land easement®edidances to comply with AB 32
requirements and the cap and trade regulationse©fiirojects would have to comply with
existing land use regulations as well as AB 32 irequents.

2. TRANSPORTATION

(T-1) Pavley | and Pavley ll-Light-Duty Vehicle GHG Standards 31.7 MMTCOE
Feebates - In-lieu of Pavley Requlations 31.7 MMTCSE
(T-4) Vehicle Efficiency Measures 4.5 MMTCOE

There are no anticipated changes to land useesul of these measures, as they are not
projected to affect the total number of vehiclethia state.

(T-2) Low Carbon Fuel Standard 15 MMTCO ;E
Although the Low Carbon Fuel Standard is stillhe tegulatory development process, there are
likely to be a variety of ways in which the finggulatory 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 gkdsi 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 producedbstate. 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 undevetidpatural habitats to agriculture and

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

Biodiesel Production Facilities: Biodiesel production facilities are usually siteakbd on
access to feedstock and the market for the finigineduct. Production facilities
processing out-of-state feedstocks need to be sibbes$o truck and rail routes. Facilities
processing recycled waste tend to be located ctogée sources of that waste —
restaurants and industrial facilities. Facilitsgted in industrial-zoned areas will already be
compatible with existing land use designationsesipiodiesel production falls into the
industrial category. Potential land use impactd@doccur if non-compatible areas are
rezoned to accommodate the siting of new produdtoitities. Preliminary analysis for
the LCFS estimates a projected maximum demandddidsel in California by 2020 that
could require the equivalent of almost 30 new 2Bioni gallon-capacity biodiesel
production facilities.
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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. Mistlulosic feedstocks will consist of
woody waste materials (corn stover and other ceslues, waste wood chips, and
municipal solid waste) which would derive from daiig land uses. The only potential
land resource issues related to the use of ceitutoaterials to produce fuel would occur
where (and if) undeveloped/natural habitats or fbaged agriculture lands are converted
to fuel-based agriculture lands. These issuesheifurther 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-5) Ship Electrification at Ports 0.2 MMTCOE
(T-6) Goods Movement Efficiency Measures 3.5 MMTCGE
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 expadd. ARB does not anticipate that implementation ef Broposed 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 collectiphct land resources. The impacts of new
facilities are described in the Electricity and iat Gas sector evaluation.

"l Goods Movement Action Plan.
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(T-7) Heavy Duty Vehicle GHG Emission Reduction — Arodynamic Efficiency

0.9 MMTCOE
(T-8) Medium and Heavy-Duty Vehicle Hybridization 05 MMTCO ,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

(T-3) Regional Transportation-Related Greenhouse GaTargets 5 MMTCO.E
Under this measure ARB would work with MPOs to bksa passenger vehicle greenhouse gas
emission reduction targets (regional targets) @®and 2035. The specific land resource
impacts of particular land use and transportaticategies applied to implement this measure
would be evaluated under existing applicable reguyastructures as they are triggered,
including CEQA. Generally, this measure encouragese compact development patterns that
have the potential to reduce future impacts onetumnatural resource and agricultural lands.

(T-9) High Speed Rail 1 MMTCO E
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 land usalgsis. The programmatic EIR/EIS
examined the impacts of the HSR on land resoutaed,planning, agricultural lands, and
environmental justice. The analysis finds the mecended HSR would be compatible with
local and regional plans that support rail systands transit-oriented development, as well as
improved inter-modal connectivity with existing &@l@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. Thogrammatic EIR/EIS identifies additional
land use incompatibilities and significant impaatsagricultural lands at regional levels.
Mitigation strategies and design practices are @ged to compensate these impacts. For
example, the California High Speed Rail Authorigslestablished policies regarding the use of
smart growth and transit oriented developmenteggias for station areas to help to avoid
secondary growth impacts on agricultural lands.

3. 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
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 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 declanatipproach under CEQA.

The CEC works with local governments to ensurenationally equivalent permitting process.
CEC prepare the necessary evaluation in a “Pre#irgiBtaff 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.

H-51



Environmental and Public Health Benefits Land Reses
Statewide Analysis

(E-1) Energy Efficiency (Electricity) 15.2 MMTCOE
(CR-1) Enerqgy Efficiency (Natural Gas) 4.3 MMTCOE
There are no expected direct land use impacts fh@se recommended measures. Avoided
demand for electricity would potentially resultanmeduction of the number of power plants
constructed in the future. A conventional natgas 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 32,000 GWh of electridamand could avoid development of 520
to 46,600 acres. This avoided land use type doeldeveloped land, agricultural lands, or
natural habitat.

(CR-2) Solar Water Heating 0.1 MMTCO,E
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.

(E-4) Million Solar Roofs 2.1 MMTCOE
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 3,000 MW of electricaindand could avoid development of 312 to
30,000 acres. This avoided land use type couldebeloped land, agricultural lands, or natural
habitat.

(E-2) Increase Combined Heat and Power 6.7 MMTCGE
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-3) Renewables Portfolio Standard 21.3 MMTCGE
This recommended measure would increase the oypenaléntage 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 individually quantified for potential

air emissions. Land resource impacts are bestiateal at the 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.
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Wind farms are generally located on undeveloped ldnashave a relatively small land
footprint. Modern wind turbines are more powednd 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 mimaorteases at solar thermal facilities require
periodic washing, so unvegetated soils are treteelduce 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

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 thesktitscare 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, animal, or wet organic wastes reducephiysical
amount of waste and improves the quality of thetevés disposal, requiring less land
for disposal.

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

Geothermalfueled power plants use less land than fossil{bogber 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 theréfore a minimal impact on land resources.

22007 Environmental Performance Report. Californmier§y Commission. 2007.
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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 &&es.

4. WATER

Regulatory Background

Water infrastructure includes reservoirs, damsalsaraqueducts, pipelines, pumping stations,

and water treatment plants. Before a facility barconstructed, it must obtain permits to emit

air pollutants, use water resources, and to devalugh Regarding land resources, new water

infrastructure must comply with:
The California Environmental Quality Act requires proposed industrial facilities to
analyze and describe the potential for environmemiaacts, identify ways to reduce
adverse impacts and offer alternatives to the ptognd to disclose this information to the
public. Water infrastructure is typically constred by a local, regional, or state
government agency and work with other local, regipar state government agencies to
determine who will serves as the lead or respoasigency 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 proposeditam is not within
an approved land use area, the facility will havendergo 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 requenvironmental review. There are also
local building codes in effect that require locahstruction permits.

(W-1) Water Use Efficiency 1.4 MMTCO ,E
This measure identifies the potential for statewidger use efficiency improvement through
implementation of individual i.e. per capita volant water conservation goals. The portion of
energy efficiency savings obtained through waterefficiency while assumed under BAU and
not additional is estimated as 5,150 GWh (approtetya 6 percent of E-1) could be saved
relative to increasing imports (not assumed undedB Avoiding 4,928 MW of electrical
demand could avoid development of 513 to 49,2808sact his avoided land use type could be
developed land, agricultural lands, or natural teatbiThese energy savings and associated land
resource benefits are assumed under BAU.

(W-2) Water Recycling 0.3 MMTCOE
This measure proposes to increase water suppabriy to meet increasing demand by
recycling water in locations where the energy assed with recycling is less than the energy
associated with transporting and treating additionported water. Recycled water is used
primarily for landscaping and industrial processBgcycling water also produces waste
products (the solids removed from wastewaters)sange of these waste products are processed
to create “biosolids” which are used as soil candgrs or fertilizers in agricultural and
landscaping applications. There are public corsexer the health impacts of exposure to
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biosolids and they are regulated by multiple lewélgovernment. In some California locations,
certain applications of biosolids are banf&dncreasing water recycling increases the amount
of biosolids produce that then require disposal.

The portion of energy efficiency savings obtaineatgh water recycling while assumed under
BAU and not additional is estimated as 1,250 GWipfaximately 4 percent of E-1). Avoiding
1,196 MW of electrical demand could avoid developtr# 124 to 11,960 acres. This avoided
land use type could be developed land, agricultarads, or natural habitat. These energy
savings and associated land resource benefitsamengd under BAU.

(W-3) Water System Energy Efficiency 2.0 MMTCQOE
This measure proposes to reduce the magnitudengertsity of energy use associated with
transport, treatment and delivery of water. Bdgradr impacts to land resources are relative to
reductions in energy use, but could also occur wiitysical changes to or additions of water
infrastructure. Surface storage facilities wouddtbe most land intensive feature of water
infrastructure.

This measure proposes a target of 4,400 GWh dalggtsavings (approximately 14 percent of E-
1). Avoiding 4,211 MW of electrical demand couldal development of 439 to 42,110 acres.
The avoided land use type could be developed Egriultural lands, or natural habitat.
Measure E-1 includes these energy savings andiasmbtand resource effects.

(W-4) Reuse Urban Runoff 0.2 MMTCO ,E
This measure proposes to increase local surfacgraatidwater supplies by adopting
stormwater management strategies, such as Low imeelopment (LID). LID increases
infiltration in urban areas increasing regionalstwvater capture and storage. Constructing
neighborhood facilities to capture and reuse drather flows also increases local supply.
These water supplies (270,000 - 333,000 acre-fagthe used to avoid the need for new
imported water supplies with higher energy-intgnsitWhile the water and associated emission
reductions generated by this measure are assunged BAU i.e. not additional, avoiding the
need to import new water supplies by reusing ruawedfids increased emissions that would
otherwise be the case. The impacts of this measuland resources will vary by type of action.
Employment of Low Impact Development concepts caalflire variances to existing storm
water management schemes. Constructing new fesitibuld require the conversion of land
resources, which would be best evaluated on agirtgeel basis and through existing land use
regulations and plans.

The portion of energy efficiency savings obtaiti@ugh urban runoff reuse is estimated as
632 - 781 GWh (1 - 2 percent of E-1). Avoiding 60347 MW of electrical demand could

avoid development of 63 to 74,700 acres. Thisdaaiand use type could be developed land,
agricultural lands, or natural habitat. The waied associated energy savings generated by this
measure are assumed under BAU i.e. not additional.

(W-5) Increase Renewable Energy Production 0.9 MMTC&E

3 From information compiled on the California Intatgd Waste Management Board website.
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This measure proposes to develop renewable eneoggcts on lands associated with
California’s state and local water infrastructufiéhe potential land impacts associated with these
types of projects are evaluated in measure E-3.

The amount of renewable energy from this measuestimated as 2,100 GWh (approximately 4
percent of E-3). Avoiding 2,010 MW of electricardand could avoid development of 209 to
20,100 acres. This avoided land use type couldelveloped land, agricultural lands, or natural
habitat. Measure E-3 includes these energy sa@ndsssociated land resource effects

(W-6) Public Goods Charge for Water TBD MMTCOE
This measure proposes to impose a monetary chargater use and use resulting funds to
reduce the GHG emissions from water-related enesgy as described in measures W-1 through
W-5. Measures W-1 through W-5 are evaluated sepigr

5. INDUSTRY

Regulatory 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 cortstiand
operated. New stationary sources have to obtkioah permit determining compliance
with theGeneral Planand authorizing construction. If the proposeditam is not within
an approved land use area, the facility will havendergo 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 improvingesifig at large industrial sources. Itis
anticipated that most efficiency improvements waakk place on-site at existing industrial
facilities, and would therefore not affect landaesces.

(1-2) Oil and Gas Extraction GHG Emission Reduction 0.2 MMTCOE
(I-3) GHG Leak Reduction from Oil and Gas Transmision 0.9 MMTCO,E
There are no anticipated changes to land useesu# of these measures.

(I-4) Refinery Flare Recovery Process Improvement 0.33 MMTCOE
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(I-5) Removal of Methane Exemption from ExistingfiRery Regulations

0.01 MMTCQE

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

6. RECYCLING AND WASTE MANAGEMENT

Regulatory Background

Before a facility can be constructed, it must abf@érmits to emit air pollutants, use water
resources, and to develop land. Applicable reguiatare described in the Industry Sector.

(RW-1) Landfill Methane Control Measure 1.0 MMTCO,E
(RW-2) Additional Reductions in Landfill Methane: Incr ease the Efficiency of Landfill
Methane Capture TBD MMTCO >E

There are minimal anticipated changes to land sserasult of this measure, as they would
either physically impact already disrupted landteses (retrofit existing landfills with gas
collection systems), slightly change the footpahplanned disruptions to land resources
(requiring new landfills to include gas collectisystems), or improve the efficiency of existing
gas collection systems.

(RW-3) High Recycling/Zero Waste 9 MMTCO J,E
Commercial Recyclingrecommends developing voluntary commercial reagcgjoals.

Benefits to land resources are related to avoidew landfills and to avoiding production of raw
materials.

Increasing Production and Markets for Compostrecommends halving the amount of organic
material diverted to landfills by creating compimsttead. This would require development of
new facilities or expansion of existing facilitifgat produce compost. Siting can be difficult for
these facilities because of the nature of theirafpens and their associated dust and odors.
Some facilities are sited at a landfill site, whiaimimizes their potential individual impact.
Land use impacts would be similar to siting of ottaeilities, and would be best evaluated on a
project-level basis.

Theanaerobic digestionof human, animal, or wet organic wastes reducephlysical amount
of waste and improves the quality of the wastedfeposal, requiring less land for disposal.
Minimal land is required for construction of andaodigestion facilities.

Extended Producer Responsibilityproposes to incorporate the costs of treatmentéubsal
into the total cost of a product. This should lesuenvironmentally preferable products, as
manufacturers seek to reduce overall product dnstsinimizing treatment and disposal costs.
Environmentally Preferable Purchasingwould encourage the purchase of environmentally
preferable products, products which use less energter, virgin materials and hazardous
chemicals to produce. These measures intentregdtace environmental impacts of product
manufacturing. Because of the broad spectrumarfymts, and the geographical extent of
extraction and manufacturing, it is not possiblspecifically describe potential benefits to land
resources in California, although some of thesesfitsnvould be the reduced demand for
landfills and reduced demand for virgin materials.
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7. FORESTS

(F-1) Sustainable Forest Target 5 MMTCO ,E
This measure recommends establishing and implengeattarget to sustain current levels of net
carbon sequestration in the State’s forests throogimtenance of forest inventory and growth
rates, reforesting areas lost to wildfires, andrompg forest management to reduce the risk of
wildfires in the state. Forestation provides maeyefits to land resources, reducing the
potential for topsoil erosion and landslides, an@roving soil quality over deforested areas.
Forests also provide valuable habitat, open sawkrecreation areas which increase the quality
of life for residents. The Sustainable Forest €a(§-1) would be implemented by the
California Board of Forestry and Fire Protection, working with ARB The Resources

Agency and its departments will also have an ingrdrtole to play in implementing this
measure. Activities expected to occur to implentRist measure must be evaluated in a
functionally equivalent process @EQA, which will ensure that potential impacts to land
resources are examined.

8. HIGH GWP

Regulatory Background

Facilities that use refrigerants or make produotganing refrigerants are regulated the same as
the Industry sector. Waste products are regulasedescribed in the Recycling and Waste
Management sector.

(H-1) Motor Vehicle Air Conditioning Systems: Redudion of Refrigerant Emissions from
Non-Professional Servicing 0.26 MMTCOE
The primary purpose of this Discrete Early Actisrta reduce the emissions of the high GWP
gas HFC-134a from activities associated with DIargfing. It is not expected to affect land
resources as it is not expected to affect the numieshicles or of professional service shops.

(H-2) SKs_Limits in Non-Utility and Non-Semiconductor Applications 0.3 MMTCO,E
This Discrete Early Action measure will considgraential ban on the use of Skhere
technologically feasible and cost-effective altéines are available, as well as a performance
standard for other uses. The use of replacemeeisga not expected to result in the need for
new facilities or in the change of existing facdlg; therefore, there are no land resource effects.

(H-3) High GWP Reduction in Semiconductor Manufactuing 0.15 MMTCO ,E
This measure recommends requiring manufacturarségrocess optimization, alternative
chemistries, and abatement technologies in combmat separately to reduce high GWP
emissions from semiconductor manufacturing. Thbseges would occur on existing fabricator
sites and would not affect land resources.

(H-4) Limit High GWP Use in Consumer Products 0.25VIMTCO >E
The objective of this measure is to reduce theofisempounds in consumer products with high
GWP when alternatives are available. These changakl occur on existing manufacturing
sites and would not affect land resources.
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(H-5) High GWP Reductions from Mobile Sources 3.3 MITCOE

All of these measures recommend reducing leaks fedngerant uses in stationary applications.
These changes would not affect land resources bedhay would occur within existing
commercial sites.

(H-6) High GWP Reductions from Stationary Sources 0.9 MMTCOE
Two measures are proposed asHigh GWP Stationary Equipment Refrigerant

Management Program. TheRefrigerant Tracking/Reporting/Repair/Deposit Program
measure recommends requiring commercial and ptdditities with large stationary air
conditioning and refrigeration equipment to minimemissions of high GWP refrigerants
through reporting, leak repair, improved serviciagd end-of-life control. Th8pecifications

for Commercial and Industrial Refrigeration Systemsmeasure proposes new specifications
for commercial and industrial refrigeration systaim$oth reduce emissions of high GWP
refrigerant and to increase energy efficiency efthits. These changes would occur on existing
commercial and industrial sites and would not dffecd resources.

Insulation foam that is diverted to landfills entiigh GWP gases into the atmosphere. The
Foam Recovery and Destruction Programmeasure recommends minimizing these emissions
to as close to zero as possible by diverting wiasten away from landfills and destroying the
foam at high temperatures, or by capturing the @§WP GHGs within the foam and destroying
the foam gas. This program would utilize existiaglities and would therefore not affect land
resources.

The SK; Leak Reduction and Recycling in Electrical Applicéions measure recommends
reducing emissions of $ithin the electric utility sector and at partieecelerators by
requiring the use of best achievable control tetdmofor the detection and repair of leaks, and
the recycling of Sg Additionally, particle accelerator industry repentatives are considering
the use of possible substitute mediums. Thesegesanould occur within existing facilities and
would not affect land resources.

TheAlternative Suppressants in Fire Protection Systemmeasure recommends evaluating the
use of alternative suppressants in total floodfngd) and streaming (portable) fire suppression
systems. The use of alternative suppressantpected to have only minor operational impacts
at existing commercial and residential sites; tfoges the measure would not affect land
resources.

TheResidential Refrigeration Early Retirement Programmeasure recommends partnering
with existing voluntary programs to retire inef@at residential refrigeration appliances such as
refrigerators and freezers. Appliance early retgat includes the recovery of high-GWP
refrigerants and blowing agents for reclamatiodestruction to avoid GHG emissions. This
program would utilize existing facilities and woulterefore not affect land resources.

(H-7) Mitigation Fee on High GWP Gases 5 MMTCOE
This measure recommends attaching a fee to thefusgh GWP gases. This measure would
support the goals and therefore have similar effastMeasures H-1 through H-6.
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9. AGRICULTURE

Regulatory Background

Before a facility can be constructed, it must abf@@rmits to emit air pollutants, use water
resources, and to develop land. Applicable reguiatare described in the Industry Sector.

(A-1) Methane Capture at Large Dairies 1.0 MMTCOE
Methane from dairy manure can be captured throbghnistallation and use of anaerobic
digesters. This measure recommends installingrabmedigesters on new and existing dairies,
89 percent of which are located in the Central &allAnaerobic digesters may not be
compatible with agricultural land uses or Williamsact contracts. New digesters would go
through environmental review and permitting for gatibility with existing land resources.

10. SUMMARY

Measures recommended by the Proposed ScopingrRé&adt with land resources in several
ways. Regional transportation-related GHG targats Green Building principles have the
potential to reduce the impact of urban developraentreduce the potential for conversion of
agricultural lands and open spaces. Renewablggnesources have the potential to use more
land mass to generate electricity, but some typesnewables have fewer overall environmental
impacts than traditional natural gas and coal. NRasiities constructed to serve alternative fuel
demands will also require land resources. Regulatevelopment could encourage the
appropriate siting of any new facilities within appriate zoning areas and in compliance with
ARB’s Land Use Handbook principles.

Locally, new construction or modifications wouldneply with local land use regulations and
permitting obligations. Development of a High Sgh&ail line through California should be
pursued in a way that minimizes the potential fumersion of existing agricultural lands and
that encourages Smart Growth and Green Buildinucjpies.
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C. WATER RESOURCES

Surface water quality around the state qualifiesgmaired 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.

Regulatory Background

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

TheClean Water Act (33 U.S.C. 81251 et seq.) serves to protect thiema surface waters.
As part of the Clean Water Act, the federal goveentrdevelops water quality standards to
protect aquatic and human life (including recreaiaise) which are enforced by the state.
The state then identifies surface waters that done®t standards, prioritize their remedies,
and develop mass-based loading programs to impvater quality (8303, Total Maximum
Daily Load program). The federal government alsdifies that projects will not impair
water quality (8404) and requires that waters disgld into surface waters meet prescribed
standards (National Pollutant Discharge Eliminatsmurce program).

Section 10 of th®ivers and Harbors Act (33 U.S.C. 8401 et seq.) protects navigable rivers
and harbors, requiring federal permits to make ghyshanges.

State Laws and Regulations include:

The California Department of Fish and Game Codé@8+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 813000 et seq.) authorizes the siate t
implement the Clean Water Act in California.

Cobey-Alquist Flood Plain Management Act(Water Code 88400 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
activities were used to estimate expansion of thyses of activities. Where no information was
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available, ARB consulted experts at state agenitiekiding at ARB and Climate Action Team
agencies. More detailed information about the psegd regulations and the measures under
evaluation is provided in Appendix C of the ProgbSeoping Plan, as well as in the discussion
of the potential impact on air resources.

1. CALIFORNIA CAP-AND-TRADE PROGRAM LINKED TO WESTERN 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

(T-1) Pavley | and Pavley lI-Light-Duty Vehicle GHG Standards 31.7 MMTCOE
Feebates — In-lieu of Pavley Reqgulations 31.7 MMTCSE
(T-4) Vehicle Efficiency Measures 4.5 MMTCOE

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

(T-2) Low Carbon Fuel Standard 15 MMTCO ,E
For this evaluation, ARB compared the potentialevatsources effects of the LCFS to
traditional petroleum fuels. Refinement of cruddroCalifornia consumes 1.5 gallons of water
per gallon of gasoline producét. Crude oil is imported from foreign sources (45ceat),

Alaska (16 percent), and in-state sources. Thddvgmst uses of water associated with oil
production are for drilling and for enhanced reagveDrilling for crude oil does require water
use to form drilling muds, which are used to Iifillccuttings 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 @aoeteavy 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 thergnsection, under the proposed RPS measure.

Biofuels: Water use at biorefineries can vary. Fermentagguires water for hydrolysis,
fermentation, and distillation processes, curreattyund 4 gallons of water consumed per gallon
of ethanol producel. Cellulosic feedstocks are broken down with enzyuieitions prior to
fermentation, generally more water intensive onvthele, but projected to actually consume 2
to 6 gallons of water per gallon of ethanol prodLi©eBiodiesel refining is the least water
intensive, consuming around 1 gallon of water @aiog of biodiesel produced. Also,
wastewater from biorefineries can contain high lewé biological oxygen demand (BOD)

"pate, R., M.Hightower, C.Cameron, and W.Einfelijerview of Energy-Water Interdependencies and the
Emerging Energy Demands on Water ResouRReport SAND 2007-1349C, Los Alamos, NM: Sandididiel
Laboratories, 2007.
lbid.
"® Ibid.
7 Ibid.
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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. Irrigationgtices 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 serda ground waters, effecting 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 petrgeoaducts (steam reforming). Steam
reformation of natural gas is the most common fofrhydrogen production in the United
States’® Each of these processes uses water: in eledg@yergy 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-5) Ship Electrification at Ports 0.2 MMTCOE
(T-6) Goods Movement Efficiency Measures 3.5 MMTCGE
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 assled in the energy section.

One maintenance practice to be considered in theraycial 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 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 eghgcate them about the dangers associated
with other products. With non-toxic products, ase& 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.

8 U.S. Department of Energy. http://www1.eere.engrgy’hydrogenandfuelcells/education/basics_prodadiml
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(T-7) Heavy Duty Vehicle GHG Emission Reduction — Arodynamic Efficiency

0.93 MMTCOE
(T-8) Medium and Heavy-Duty Vehicle Hybridization 05 MMTCO ,E
There are no anticipated changes to land useesi#t 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-3) Regional Transportation-Related Greenhouse GaTargets 5 MMTCO.E
Under this measure ARB would work with MPOs to bksa passenger vehicle greenhouse gas
emission reduction targets (regional targets) @i®@and 2035. The specific water resource
impacts of particular land use and transportaticategies applied to implement this measure
would be evaluated under existing applicable reguyastructures as they are triggered,
including CEQA. Generally, this measure encouragese compact development patterns and
reduced vehicle use. In so far as compact devedappatterns reduce traditional large lot
development patterns, this measure has the pdtemsagnificantly reduce water demand from
landscaping, as well as reduce future degradafisaréace water quality associated with
impervious surfaces. Reductions in vehicle usmftiois measure could also have water
resource benefits similar to measures T-1 anddu8,to avoided fuel use.

(T-9) High Speed Rail 1 MMTCO E
The Draft Scoping Plan supports the implementatifos 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 highmwagstructure.

3. 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. Measures recommended in the Proposed
Scoping Plan for the electricity sector were anadlyfor direct and indirect effect on water
resources, but electricity savings were not traadlanto water savings. It is possible that
electricity savings will result in water savingsit i ARB did not quantify these 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 Istgngailability and wastewater impacts,
equivalent to the CEQA process. The process safsublic process. Smaller facilities with no
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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 “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 seasehe appropriate permit or basis for the
appropriate permit.

SWRCB'’s ‘Water Quality Control Policy on the Use and Disposleof Inland Waters Used

for Powerplant Cooling” (Order No.75-58) encourages the use of alternative sources of
cooling water and/or the use of alternative cootehnology. Alternative sources of cooling
water identified in the policy include wastewaietigation return flows, and naturally brackish
water. The policy also encourages the evaluatiaryor wet/dry cooling technology for those
facilities that may require water from the Sacratoe®an Joaquin River Delta.

(E-1) Energy Efficiency (Electricity) 15.2 MMTCO,E
(CR-1) Enerqy Efficiency (Natural Gas0 4.3 MMTCOE
The California Energy Commission has authorityabedficiency standards for appliances and
buildings that include water. Some types of apyai@achieve their energy savings partially
through reducing the amount of water used, suahaasiing machines and dishwaters, which are
significant contributors to household water demaaine appliances are also used in
commercial settings. These types of measuresjgadvthe water-energy linkage continues to
hold, are more likely to reduce water use thamtodase 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 decreatemand 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-2) Solar Water Heating 0.1 MMTCOE
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 2.1 MMTCOE
These measures are expected to have minimal effiesater resources. Although photovoltaic
systems require periodic washing, the impact orewasources is expected to be very small.
Decreases in fossil-fired electricity use couldlsliy decrease demand for water associated with
fossil-fired electricity production.

(E-2) Increase Combined Heat and Power 6.7 MMTCGeE
The potential impacts on water resources fromrétemmended measure depends on the
technology(ies) deployed. If a combined heat amdgy system, including its air pollution
control technologies, is more efficient than thecéiicity 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 developmeni®hibasure.
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(E-3) Renewables Portfolio Standard 21.3 MMTCGE
This recommended measure would increase the oypenalentage of renewable energy sources
such as wind, solar, biomass and geothermal, ¢f efidy’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 individually quantified for potential

air emissions.

Water use for energy production is trending awaynffreshwater resources and toward recycled
water or air cooling processes. Wastewater istadgwsitioning from surface water disposal
towards disposal to municipal wastewater facilibeshe elimination of wastewater altogether.
For comparison purposes, the 2007 EnvironmentdbPeance 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. @ugling reduces water use to 50 to

180 gallons per MWh. Peaking plants are genesafhple-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 nalftgas 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. aphotovoltaic 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 coolaairal gas-fueled plants, 760 to
1,170 gallons per MWh.

Theanaerobic digestionof human, animal, or wet organic wastes (includirgtewaters) may
produce a gas with 50 to 80 percent methane (bjagascan be combusted to produce
electricity. Wastewaters are regulated by SWRC#Regional Water Quality Control Boards
to ensure they do not impair surface water or gilewater. Digester projects may need to obtain
waste discharge requirements for wastewater digehathe discharge is not already subject to
the permit for a wastewater treatment facility.

Landfill gas (mostly methane) plants using simple-cycle engaoesume 80 to 830 gallons per
MWh, whereas reciprocating engines consume lesstlgallon per MWh. Both engines are
currently in use, but are both less consumptiva thet cooled natural gas-fueled plants. In the
future, use of reciprocating engines should be @raged 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-
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 gdowaters.
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Smallhydropower projects are used in locations where water ressuaice already disturbed.
They do not consume additional water resourcesainmygater quality, or create waste waters.

4. WATER

Regulatory Background

Water infrastructure includes reservoirs, damsatsamqueducts, pipelines, pumping stations,
and water treatment plants. Before a facility barconstructed, it must obtain permits to emit
air pollutants, use water resources, and to devalogh Regarding water resources, new water
infrastructure must comply with:

Water regulated by the state requiresader right, which is a lengthy public application
process that requires CEQA compliance.

CEQA requires proposed new facilities or significantrodes to existing facilities or water
operations to analyze and describe the potentiarfgironmental impacts, identify ways to
reduce adverse impacts and offer alternativesegtbject, and to disclose this information
to the public. Water infrastructure is typicallynstructed by a local, regional, or state
government agencies working with other local, raglpor state government agencies to
determine who will serve as the lead or responsigency 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.

(W-1) Water Use Efficiency 1.4 MMTCOE
This measure identifies the potential for statewidger use efficiency improvement through
implementation of individual i.e. per capita volant water conservation goals. Increasing
statewide, total water demand can be met througiidual end use efficiency improvements
(appliances and fixtures that use less water tRestieg appliances and fixtures) and through
individual water conservation (changes to behaarat practices). Water demand is expected to
grow under the BAU scenario, but it is not cleagqmsely what the net change in water demand
will be in 2020. Water use efficiency and watenservation will be critical and economical
tools for meeting California’s diverse water demamdthe future. Water conservation can also
“harden” water demands, allowing less room forartig while meeting public health and
economic thresholds during extended droughts. Wéateservation can also allow for growth of
urbanization and development, and the impacts adsdowith that growth.

(W-2) Water Recycling 0.3 MMTCOE
This measure proposes to increase water suppabriy to meet increasing demand by
recycling water in locations where the energy assed with recycling is less than the energy
associated with transporting and treating watdre displacement of 0.37 MAF of new imported
water supplies by recycled water supplies would tfesult in a net energy and water savings.
Recycled water is used primarily for landscaping enalustrial processes, and is water that
would otherwise need to be disposed of, most fretiyi&o a surface water or ocean water.
Redirecting this discharge can have positive ingpaantreceiving water quality.

(W-3) Water System Energy Efficiency 2.0 MMTCOE

This measure proposes to reduce the amount of gneggl to transport, treat and deliver water.

ARB expects that this measure will have little toimpact on water resources. Any projects that
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have the potential to impact water supply or qualibuld be subject to CEQA and other
permitting requirements.

(W-4) Reuse Urban Runoff 0.2 MMTCOE
This measure proposes to increase local surfacgranddwater supplies by adopting
stormwater management strategies, such as Low nffgaelopment (LID). LID increases
infiltration in urban areas increasing regionakstaater capture and storage. Constructing
neighborhood facilities to capture and reuse drather flows also increases local supply.
These water supplies (270,000 - 333,000 acre-tegtpe used to avoid the need for new
imported water supplies with higher energy-intgnsithese types of actions have the potential
to either impact or benefit water resources. lasigg infiltration and capturing dry weather
flows can benefit surface waters by reducing die&is but they can also interrupt the recharge
of ground and surface waters. The timing and ntadaiof these projects will determine their
potential effects on water resources (quantity gumality), and they should be examined and
minimized or mitigated on a project by project BasgRecharging ground water basins with
urban storm water can also have water quality irntgpac

(W-5) Increase Renewable Energy Production 0.9 MMTCGE
This measure proposes to develop renewable eneoggcts on lands associated with
California’s state and local water infrastructufiéhe potential water impacts associated with
these types of projects are evaluated in measde E-

(W-6) Public Goods Charge for \ater TBD MMTCO .E
This measure proposes to impose a monetary chargai@r use and use resulting funds to
reduce the GHG emissions from water-related enesgy as described in measures W-1 through
W-5. Measures W-1 through W-5 are evaluated sepigr

5. INDUSTRY

Regulatory Background

Before a facility can be constructed, it must abfa@rmits to emit air pollutants, use water
resources, and to develop land. For water supy@yer quality and wastewater, the stationary
source must comply with the following:

To obtain water service, applications are madéeaappropriate local water provider or
the SWRCB. Depending on the site location, waieps/ from groundwater may be
obtained through well construction. A permit frantocal agency is required for well
construction. Water administered by a local agenay be obtained through an
application process which may or may not requiremrironmental review. It may also
require the facility to prove it meets a speciftetjree of water conservation. Water
regulated by the state requirewater right, which is a lengthy public application process
that requires CEQA compliance.

In general, any person responsible for the diseéhafgvaste that could affect the quality of
waters of the state that is not discharged to anwanity sewer system is required to submit
a technical report of the discharge to the appat@Regional Water Quality Control

Board (RWQCB). RWQCB:s typically prescribe waste discharge nexuents (i.e., a
“permit”) that reflect the nature of any proposesisting, or material change to an existing
discharge. Prescribed requirements must impletherelevant adopted water quality
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control plan (i.e., “Basin Plans”). In some cas®8/QCB may “waive” adoption of waste
discharge requirements. Such a waiver can onlyrogben either a specific discharge or
type of discharge is consistent with the applicatdéer quality control plan and such a
waiver is in the public interest.

For discharges to a community sewer system, apigitaare made to the appropriate local
wastewater collection (sewer system) and treatmgemcy. Local wastewater services
may require an engineering analysis to supporarssel of gpermit to dischargeinto the
community sewer systefl. Wastewater discharges from commercial, instititipand
industrial facilities may also be subject to a lagency’s wastewatdétretreatment
Program, which may require additional onsite pre-treatnanhdustrial wastewaters.
Facilities withZero-Discharge Wastesystems may also have to obtain a local permit.
Facilities that wish to discharge wastewater diyeiato surface waters must comply with
the National Pollutant Discharge Elimination System (NBPES) permits issued by a
RWQCB. In general, an NPDES permit prescribeshdigge requirements that restrict the
magnitude and quality of discharges to avoid degfrad of the receiving surface water
body as necessary to ensure the protection of ioeadafses of water.

Depending on the scale and nature of water ancewastr associated with a facility, waste
discharge requirements may incorporate mitigati@asares identified in @GEQA

analysis. CEQA requires proposed industrial faegito analyze and describe the potential
for environmental impacts, identify ways to redadeerse impacts and offer alternatives
to the project, and to disclose this informatiornhie public. A Local, Regional, or State
government agency serves as the lead or respogjbiey for a CEQA document. Local,
Regional, and State government agencies also ktablsh guidance for CEQA analyses
and review documents for consistency with estabtighians and regulations. This process
examines projects for localized impacts and propaoseasures to mitigate 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.

(I-2) Oil and Gas Extraction GHG Emission Reduction 0.2 MMTCOE
(I-3) GHG Leak Reduction from Oil and Gas Transmision 0.9 MMTCO,E
These measures are not anticipated to affect wedeurces, as they address fugitive air
emissions.

(I-4) Refinery Flare Recovery Process Improvements 0.33 MMTCOE
This measure is not anticipated to affect wateoueses.

" In this case, the municipal wastewater treatméattps the holder of the state permit to dischaogsurface
waters.
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(I1-5) Removal of Methane Exemption from Existing Réinery Requlations
0.01 MMTCO-E
This measure would not affect water resources, ethane is an air emission.

6. RECYCLING AND WASTE MANAGEMENT

Regulatory Background

Before a facility can be constructed, it must abt@@rmits to emit air pollutants, use water
resources, and to develop land. Applicable reguriatare described in the Industry Sector.

(RW-1) Landfill Methane Control Measure 1.0 MMTCOLE
Landfills are managed to protect the beneficiabusdehe waters of the state. Anaerobic
decomposition of organic wastes creates byprodfgdaseous methane and carbon dioxide,
plus trace gas constituents. Landfill gas coltetsBystems are partially regulated by the
RWQCB, as condensate in collection tanks must Beated and properly disposed of (onsite or
through municipal wastewater treatment). In additthe RWQCB requires monitoring of such
systems to ensure the protection of beneficial osgsoundwater. Measure RW-1, also a
discrete early action, proposes to require cotbeciind control of methane emissions from
uncontrolled MSW landfills without landfill gas dettion systems and establish statewide
standards for the gas collection and control sysiteauding methane destruction efficiency
requirements and landfill methane surface emissiandards, for all landfills. While this would
increase the amount of condensate generated,nexrsijulations ensure it would be properly
disposed of and would therefore not affect watsoueces.

(RW-2) Additional Reductions in Landfill Methane: Incr ease the Efficiency of Landfill
Methane Capture TBD MMTCO »E
This measure is not anticipated to affect watesuases, as this measure proposes to develop
best management practices and standards to minfogze/e methane emissions.

(RW-3) High Recycling/Zero Waste 9 MMTCO J,E
Commercial Recyclingrecommends developing voluntary commercial rengcgjoals.
Benefits to water resources are related to avoidew landfills and to avoiding production of
raw materials.

Increasing Production and Markets for Compostrecommends halving the amount of organic
material diverted to landfills by creating compimsttead. This would require development of
new facilities or expansion of existing facilitiggat produce compost. Other alternatives for
organic material diversion from landfills may has@nsequences or unknown risks to the
environment such as water quality impacts. Lalsdfifovide a specified level of protection for
waste, such as leachate collection and removaegstiners and/or groundwater monitoring
networks that can detect releases. Compost fasilin produce a leachate that must be
collected and appropriately treated to protect maility and the environment. RWQCBs can
issue conditional waivers in lieu of prescribingsteadischarge requirements which described
operational ways reduce the potential threat tenatiality; otherwise the leachate could be
subject to permit conditions to protect water gyali

Application of composted materials to agricultuaatl urban landscapes may increase water
retention within the soil profile thereby reducithg water demands, reducing the demand for
California’s water supplies and resources.
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Theanaerobic digestionof human, animal, or wet organic wastes (includiragtewaters) may
produce a gas with 50 to 80 percent methane (bjadgascan be combusted to produce
electricity. Wastewaters are regulated by SWRCBRWQCBSs to ensure they do not impair
surface water or groundwater. Digester projectg need to obtain waste discharge
requirements for wastewater discharge if the disgghes not already subject to the permit for a
wastewater treatment facility.

Extended Producer Responsibilityproposes to incorporate the costs of treatmentéubsal

into the total cost of a product. This should etifeely result in environmentally preferable
products, as manufacturers seek to reduce oveaallpt costs by minimizing treatment and
disposal costsEnvironmentally Preferable Purchasingwould encourage the purchase of
environmentally preferable products, products whisé less energy, water, virgin materials and
hazardous chemicals to produce. These measuess istto reduce environmental impacts of
product manufacturing. Because of the broad spectf products, and the geographical extent
of extraction and manufacturing, it is not posstolespecifically describe potential benefits to
water resources in California, although some o$éheenefits would be the reduced demand for
landfills and reduced demand for virgin materials.

7. FORESTS

(F-1) Sustainable Forest Target 5 MMTCO ,E
This measure recommends establishing and implengeattarget to sustain current levels of net
carbon sequestration in the Forest sector witloastsuch as reforesting areas lost to wildfires
and improving forest management to reduce theafiglatastrophic wildfires in the state.
Deforestation from wildfires or overharvesting ¢ave negative impacts on water quality,
particularly by introducing silt and organic carhato surface waters. Silt and organic carbon
can change water chemistry and affect water qualitthe measure includes pesticide
applications, it would be further analyzed for irofsato water resources. Forests can serve as
“filters” to improve water quality entering groundter basins and surface waters, and play an
important role in the hydrologic cycle, removinghtaminants from air before they can enter the
water phase. Activities expected to occur to impat this measure must be evaluated in a
functionally equivalent process @EQA, which will ensure that potential impacts to land
resources are examined.

8. HIGH GWP

Regulatory Background

Facilities that use refrigerants or make produotganing refrigerants are regulated the same as
the Industry sector. Waste products are regulasedescribed in the Recycling and Waste
Management sector.

(H-1) Motor Vehicle Air Conditioning Systems: Redudion of Refrigerant Emissions from
Non-Professional Servicing 0.26 MMTCOE
The primary purpose of this Discrete Early Actisrta reduce the emissions of the high GWP
gas HFC-134a from activities associated with DIarg/ing. It is not expected to affect water
resources as leaks do not affect water resourakthair reduction will not affect the number or
operation of vehicles or professional service shops
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(H-2) SFs Limits in Non-Utility and Non-Semiconductor Applications 0.3 MMTCOE
This Discrete Early Action measure will considgraential ban on the use of Skhere
technologically feasible and cost-effective altéines are available, as well as a performance
standard for other uses. The use of &Fts replacement gases do not interact with wate
resources, and the manufacture of replacement gasesexpected to affect water resources.

(H-3) High GWP Reduction in Semiconductor Manufactuing 0.15 MMTCO;E
This measure recommends requiring manufacturarségrocess optimization, alternative
chemistries, and abatement technologies in combmat separately to reduce high GWP
emissions from semiconductor manufacturing. Thdseges would occur within existing
fabricator processes and would not affect watesuees.

(H-4) Limit High GWP Use in Consumer Products 0.23MMTCO ,E
The objective of this measure is to reduce theofisempounds in consumer products with high
GWP when alternatives are available. These chamngaekl occur on existing manufacturing
sites and would not affect water resources.

(H-5) High GWP Reductions from Mobile Sources 3.3 MITCO E
Each of these measures recommends ways to redakseftem refrigerant uses in mobile
applications. These changes would not affect waturces because liquid refrigerants
evaporate quickly at room temperature.

(H-6) High GWP Reductions from Stationary Sources 0.9 MMTCOE
Each of these measures recommends ways to redakseftem refrigerant uses in stationary
applications. These changes would not affect watsyurces because liquid refrigerants
evaporate quickly at room temperature.

(H-7) Mitigation Fee on High GWP Gases 5 MMTCO.E
This measure recommends attaching a fee to thefusgh GWP gases. This measure would
support the goals and therefore have similar effastMeasures H-1 through H-6.

9. AGRICULTURE

Regulatory Background

Before a digester can be constructed, it must olpg@rmits to emit air pollutants, use water
resources, and to develop land. The majority afefathat are potentially affected by this
measure are located in the Central Valley, whesg thly on either underlying groundwater or
purchased contract water through Irrigation DisstidDairy wastewater management is
regulated by the applicable RWQCB, which will gexigrrequire aVaste Discharge
Requirement (WDR), dictating how wastewater on the site will be ngath The WDR will
require aCEQA review.

(A-1) Methane Capture at Large Dairies 1.0 MMTCOE
Methane from dairy manure can be captured throbghnistallation and use of anaerobic
digesters. This measure recommends installingrabmedigesters on new and existing dairies,
89 percent of which are located in the Central &all Anaerobic digestion produces both liquid
and solid wastes. Liquid wastes are generally édddexisting dairy manure ponds, and
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managed to meet the water quality management exqaints prescribed by a WDR for the
system. WDRs ensure that water resources arenmaicited.

10. SUMMARY

Recommended measures within the Proposed ScopmngaRiuld not substantially benefit or
impact statewide water resources. Reducing theussil-fuels reduces the use of water in
extraction and refining processes, as well as liedutsks of water body contamination during
transportation. Smart growth principles encounagkeicing development impacts on water
resources. Water use efficiency and conservatieasores were accounted for in the Business
As Usual Scenario. All of the sectors describedract with water in some way, and some
contribute to existing water quality problems (N@eposition from cooling towers, nitrogen
runoff from agriculture). In many cases, actiomsdduce GHGs will also reduce potential water
pollutants. Many of the measures will requiretiertevaluation of water resource effects within
their regulatory development.

Construction activities and facilities that eitluse raw water or produce waste water will have
to comply with existing regulations to minimize iagis to water resources.
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D. NATIVE SPECIES AND BIOLOGICAL RESOURCES

Currently there are 58 species on the endangesieid ICalifornia. A 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 bydehold pets, and other disturbances to
natural features, like the alteration of streamwvfo

The Attorney General suggested that it is diffi¢calprovide a general statement regarding the
impacts the changing climate has on the stateisd@cosystems. It is clear that rising
temperatures, altered water supplies, and otheramaental variations make some habitats less
hospitable for sensitive plants and animals.

Regulatory Background

Native species and biological resources include@aind introduced aquatic and terrestrial
species, plants, and their habitats. Biologicabueces are regulated at both federal and state
levels, and many water resource regulations alstegt 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 Serie&/S) of the Department of the Interior
maintains a worldwide list which includes 1574 emglered species (599 are plants) and
351 threatened species (148 are plants). Speakslebirds, insects, fish, reptiles,
mammals, crustaceans, flowers, grasses, and tiéeslaw requires federal agencies, in
consultation with FWS and/or the U.S. National @geand Atmospheric Administration
(NOAA) Fisheries Service, to ensure that actiomy thuthorize, fund, or carry out are not
likely to jeopardize the continued existence of hsted species or result in the destruction
or adverse modification of designated critical katbof such species. The law also
prohibitgoany action that causes a "taking" of bsted 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.

8 http://www.epa.gov/lawsregs/laws/esa.html
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TheCoastal Zone Management Ac{16 U.S.C. 1456) establishes federal programs for
the management of the nation's coastal resourcetharGreat Lakes in order to balance
economic development with environmental consermatimd for the study of human
influences on estuaries. The programs are admiacgtey NOAA's Office of Ocean and
Coastal Resource Management (OCRM).

State Laws and Regulations include:

The California Endangered Species Act (CESAJFish and Game Code 82050 et seq.)
was enacted to protect or preserve all native spafifishes, amphibians, reptiles, birds,
mammals, invertebrates, and plants, and their &ghithreatened 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 authimgzincidental “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 riwe pkants of this state. Habitats are
threatened with destruction, drastic modificationsevere curtailment, or because of
commercial exploitation or by other means, or beeaxf disease or other factors. DFG
maintains a list of protected plants and negotiatgsements to protect threatened plants.

TheNatural Community Conservation Planning Act (Fish and Game Code 82800 et
seq.) expands the Endangered Species Act to cansatural communities at the
ecosystem scale while accommodating compatible dged The program seeks to
anticipate and prevent the controversies and gridb@aused by species' listings by
focusing on the long-term stability of wildlife apdant communities and including key
interests in the process. This program is impléetehy DFG.

TheCalifornia Coastal Act (Public Resources Code 830000, et seq.) is Caid@rn
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, 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 ARB and Climate Action Team
agencies. More detailed information about the psegd regulations and the measures under
evaluation is provided in Appendix C of the ProgbSeoping Plan, as well as in the discussion
of the potential impact on air resources.
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1. CALIFORNIA CAP-AND-TRADE PROGRAM LINKED TO WESTERN 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 proposed measure would be evaluated as ptre atile development process.

2. TRANSPORTATION

(T-1) Pavley | and Pavley ll-Light-Duty Vehicle GHG Standards 31.7 MMTCOE
Feebates — In-lieu of Pavley Reqgulations 31.7 MMTCSE
(T-4) Vehicle Efficiency Measures 4.5 MMTCOE

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. Guquresatly, ARB staff projects that the proposed
measures could have a positive impact on biologesdurces.

(T-2) Low Carbon Fuel Standard 15 MMTCO ,E
At times, the refining, marketing and distributiohpetroleum fuels adversely affects water
quality due to leaks, spills, and wastewater disgda 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 opportunitysiorh occurrences.

Some biofuels feedstocks have the potential taaffative species and biological resources, if
feedstocks are produced though conversion of impbhabitat 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-5) Ship Electrification at Ports 0.2 MMTCOE
(T-6) Goods Movement Efficiency Measures 3.5 MMTCGE
Ports affect the coastal and ocean environmeriggsicting with shallow aquatic habitat and
species, pelagic species including migrating marmanaadd 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 theraycial harbor craft measure is the use of
anti-fouling products on hulls to improve hull sntimeess. The active ingredient of a number of
anti-fouling products is copper. The copper isvtjdeached out of the product and thereby
inhibits the growth of species that foul vesseldiullhe potential adverse impacts to biological
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
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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-7) Heavy Duty Vehicle GHG Emission Reduction — Arodynamic Efficiency

0.93 MMTCO-E
(T-8) Medium and Heavy-Duty Vehicle Hybridization 05 MMTCO ,E
Measures T-7 and T-8 are not expected to affectanapecies or biological resources, as they
are not expected to change the number of vehial2®20. Measure T-7 is estimated to avoid
some fossil-fuel combustion, and in that respeatdtbave benefits similar to measures T-1 and
T-3.

(T-3) Regional Transportation-Related Greenhouse GaTargets 5 MMTCOE
Under this measure ARB would work with MPOs to bks& passenger vehicle greenhouse gas
emission reduction targets (regional targets) @®and 2035. The specific land resource
impacts of particular land use and transportaticategies applied to implement this measure
would be evaluated under existing applicable reguyastructures as they are triggered,
including CEQA. Generally, this measure encouragere low impact, compact growth in
urban areas that can also emphasize biologicalesgp&tendly development, incorporation of
wildlife corridors, conservation of open spaces aaldiable habitat, and reduced overall
footprint. These types of activities would benéfitlogical resources and native species
directly. Indirectly, reducing impacts on wateratjty and air quality could also benefit
biological resources and native species.

(T-9) High Speed Rail 1 MMTCO E
The Proposed Scoping Plan supports the implementafia 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 &aibiological resources at a statewide
level, finding that the HSR has the potential igng#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 desighgation, and further evaluation strategies
to minimize these impacts.

3. 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
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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. This is also dipyibocess. 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 “PrefigiStaff Assessment”, working with

federal, state, and local government to ensurmitiges the information needed for the
respective agencies to approve the project andrestétrves as the appropriate permit or basis for
the appropriate permit.

SWRCB'’s ‘Water Quality Control Policy on the Use and Disposleof Inland Waters Used

for Powerplant Cooling” (Order No. 75-58) encourages the use of alternative sources of
cooling water and/or the use of alternative cootehnology. Alternative sources of cooling
water identified in the policy include wastewaietgation return flows, and naturally brackish
water. The policy also encourages the evaluatiaryor wet/dry cooling technology for those
facilities that may require water from the Sacrataeésan Joaquin River Delta. A fundamental
purpose of this regulation is to protect speciemfimpingement and entrainment by cooling
tower intakes and from thermal discharges of cgaiowers.

(E-1) Energy Efficiency (Electricity) 15.2 MMTCOE
(CR-1) Enerqy Efficiency (Natural Gas) 4.3 MMTCOE
These measures are not expected to directly aftdnte 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-2) Solar Water Heating 0.1 MMTCOE
This measure is not expected to affect native sgami biological resources, as they are located
in developed areas. Avoided demand for electrigibyld potentially result in a reduction of the
number of power plants constructed in the futuoee of which may have developed in areas
with important habitat.

(E-4) Million Solar Roofs 2.1 MMTCOE
This measure is not expected to directly affeciveagpecies or biological resources, as they are
located in developed areas. Avoided demand fatrgdéy 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-2) Increase Combined Heat and Power 6.7 MMTCeE
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
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(E-3) Renewables Portfolio Standard 21.3 MMTCGE
This recommended measure would increase the oypenalentage of renewable energy sources
such as wind, solar, biomass and geothermal, ¢f efidy’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 gaksaannot individually quantified for potential

air emissions.

Wind, solar, and geothermal facilities are locatéare they can best harness these resources,
often in rural areas. Although biological resosread native species are best addressed on a
project-level basis, a higher-level analysis intheahat 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 coedbcycle natural gas-
fueled power plant per MW. Construction activiteessociated with solar thermal plants disturb
the land, and fencing can interfere with wildli@gdors. Specific impacts will depend on the
biological characteristics of the land being depel 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, includingacts on sensitive species in the
Mojave Desert. Projects located in areas wher@elgetation and habitat have already been
disturbed are preferable. There are also potastiaks associated with uncompleted projects,
where vast amounts of land are disturbed in fggireparation, but plants are not constructed.
Nitrogen dioxide deposition from cooling towers @so degrade vegetation, which is generally
mitigated through additional provision of habitahgpensation.

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.
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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 alsordelg vegetation.

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

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

4. WATER

Regulatory Background

Water infrastructure includes reservoirs, damsalsaraqueducts, pipelines, pumping stations,
and water treatment plants. Before a facility barconstructed or substantially changed, it must
obtain permits to emit air pollutants, use watsorgces, and to develop land. In this process it
must also determine whether it has the potentimhfzact biological resources, and if so, must
comply with existing laws protecting these resosrce

(W-1) Water Use Efficiency 1.4 MMTCOE
This measure identifies the potential for statewidger use efficiency improvement through
implementation of individual i.e. per capita volant water conservation goals. Increasing
statewide, total water demand can be met througiiridual end use efficiency improvements
(appliances and fixtures that use less water tRestieg appliances and fixtures) and through
individual water conservation (changes to behaarat practices). Water demand is expected to
grow under the BAU scenario, but it is not cleaqmely what the net change in water demand
will be in 2020. If water conservation reducedace water diversions, it can have positive
impacts on biological resources by increasing wavearlable for in-stream flows and by
reducing aquatic species’ mortality at water diivars. If water conservation allows for
increased growth, it can impact biological resosnebere the growth occurs.

(W-2) Water Recycling 0.3 MMTCO,E
This measure proposes to increase water suppabriy to meet increasing demand by
increasing water recycling in locations where thergy associated with recycling is less than
the energy associated with transporting and trgatiater. Recycled water is used primarily for
landscaping and industrial processes, and is wl¢mwould otherwise need to be disposed of,
most frequently to a surface water or ocean waadirecting this discharge can have positive
impacts on receiving water quality, and on the &qguspecies in the receiving waters.

(W-3) Water System Energy Efficiency 2.0 MMTCQOE
This measure proposes to reduce the amount of ynsegl to transport, treat and deliver water.
Reductions in air emissions are directly relatvegductions in energy use. ARB expects that
this measure will have little to no impact on bmittal resources. Any projects that have the
potential to impact biological resources would bbjsct to CEQA and other permitting
requirements.
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(W-4) Reuse Urban Runoff 0.2 MMTCO,E
This measure proposes to increase local surfacgranddwater supplies by adopting
stormwater management strategies, such as Low inffgaelopment (LID). LID increases
infiltration in urban areas increasing regionakstavater capture and storage. Constructing
neighborhood facilities to capture and reuse drather flows also increases local supply.
These water supplies (270,000 - 333,000 acre-te@the used to avoid the need for new
imported water supplies with higher energy-intgnsiiThese types of actions have the potential
to either impact or benefit biological resourcéscreasing infiltration and capturing dry weather
flows can benefit biological resources if they reglsurface water diversions and free up water
for in-stream flows. They can also interrupt teelrarge of surface waters and negatively affect
habitat values and they can have localized impattsiological species through their
construction and operation. The design and lonaifesuch projects will determine their
potential effects on biological resources (dired andirect), and they should be examined and
minimized or mitigated on a project by project sasi

(W-5) Increase Renewable Energy Production 0.9 MMTCG¢E
This measure proposes to develop renewable eneoggcts on lands associated with
California’s state and local water infrastructufiehe potential biological resource impacts
associated with these types of projects are evaduatmeasure E-3.

(W-6) Public Goods Charge for Water TBD MMTCOE
This measure proposes to impose a monetary chargater use and use resulting funds to
reduce the GHG emissions from water-related enesgy as described in measures W-1 through
W-5. Measures W-1 through W-5 are evaluated sepigr

5. INDUSTRY

Regulatory Background

Before a facility can be constructed, it must abtaarious permits to emit air pollutants, use
water resources, and to develop land. If the pegdacility 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 gasitessito 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) Enerqgy 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.

(I-2) Oil and Gas Extraction GHG Emission Reduction 0.2 MMTCOE
(I-3) GHG Leak Reduction from Oil and Gas Transmision 0.9 MMTCO,E
These measures are not expected to affect nateaespor biological resources, as all actions
would occur on already developed lands.
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(I-4) Refinery Flare Recovery Process Improvements 0.33 MMTCOE
(I-5) Removal of Methane Exemption from Existing Rénery Regulations

0.01 MMTCOE
These measures are not expected to affect nateaeespor biological resources, as all actions
would occur on already developed lands.

6. RECYCLING AND WASTE MANAGEMENT

Regulatory 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 gasifeesito analyze and describe the
potential for environmental impacts, identify wagseduce adverse impacts and offer
alternatives to the project, and to disclose thigrmation to the public.

(RW-1) Landfill Methane Control Measure 1.0 MMTCO,E
(RW-2) Additional Reductions in Landfill Methane: Incr ease the Efficiency of Landfill
Methane Capture TBD MMTCO ->E

These measures are not expected to directly aftdte species or biological resources, as they
do not affect land or water resources criticalative species or biological resources.

(RW-3) High Recycling/Zero Waste 9 MMTCO J,E
Commercial Recyclingproposes to institute mandatory commercial rengctjoals. Benefits to
biological resources are related to avoiding newdfidls and to avoiding production of raw
materials.

Increasing Production and Markets for Compostrecommends halving the amount of organic
material diverted to landfills by creating compisttead. This would require development of
new facilities or expansion of existing facilitifgat produce compost. Siting can be difficult for
these facilities because of the nature of theirapens and their associated dust and odors.
Some facilities are sited at a landfill site, whraimimizes their potential individual impact.
Biological resource impacts would be similar tangjtof other facilities, and would be most
relevant on a project-level basis.

Anaerobic digestersare not expected to affect biological resourcesrative species outside of
their physical construction impacts, and their aun of physical and water wastes.

Extended Producer Responsibilityproposes to incorporate the costs of treatmentéubsal
into the total cost of a product. This should lesuenvironmentally preferable products, as
manufacturers seek to reduce overall product dnstsinimizing treatment and disposal costs.
Environmentally Preferable Purchasingwould encourage the purchase of environmentally
preferable products, products which use less engrgter, virgin materials and hazardous
chemicals to produce. These measures intentregtace environmental impacts of product
manufacturing. Because of the broad spectrumarfymts, and the geographical extent of
extraction and manufacturing, it is not possiblspecifically describe potential benefits to

H-82



Environmental and Public Health Benefits Native&es and Biological Resources
Statewide Analysis

biological resources in California, although sorméese benefits would be the reduced demand
for landfills and reduced demand for virgin matkia

7. FORESTS

(F-1) Sustainable Forest Target 5 MMTCO ,E
This measure recommends establishing and implengeattarget to sustain current levels of net
carbon sequestration in the Forest sector witloastsuch as reforesting areas lost to wildfires
and improving forest management to reduce theafiglatastrophic wildfires in the state.
Deforestation from wildfires or overharvesting ¢ave negative impacts on forest habitat and
associated water habitat, particularly by introdgcsilt and organic carbon into surface waters
and by reducing riparian shading. Silt and orgaaibon can change water chemistry and can
either directly or indirectly affect dissolved oxgmlevels, temperatures, and spawning areas
crucial to biological resources. Afforestation aetbrestation has a potentially significant
benefit for biological resources in the state.

8. HIGH GWP
(H-1) Motor Vehicle Air Conditioning Systems: Redut¢ion of Refrigerant Emissions from
Non-Professional Servicing 0.26 MMTCO,E

The primary purpose of this Discrete Early Actisrta reduce the emissions of the high GWP
gas HFC-134a from activities associated with DIarg/ing. It is not expected to affect
biological resources as leaks do not affect biaalgiesources and their reduction will not affect
the amount or operation of vehicles or professieealice shops.

(H-2) SKs Limits in Non-Utility and Non-Semiconductor Applications 0.3 MMTCO.E
This Discrete Early Action measure will considgraential ban on the use of Skhere
technologically feasible and cost-effective altéines are available, as well as a performance
standard for other uses. The use of &@Hts replacement gases are not expected totaffec
biological resources, either directly or indiredttyough land, air, or water resources.

(H-3) High GWP Reduction in Semiconductor Manufactuing 0.15 MMTCO ,E
This measure recommends requiring manufacturarségrocess optimization, alternative
chemistries, and abatement technologies in combmat separately to reduce high GWP
emissions from semiconductor manufacturing. Thdseges would occur within existing
fabricator processes and would not affect bioldgiesources.

(H-4) Limit High GWP Use in Consumer Products 0.25VIMTCO >E
The objective of this measure is to reduce theofisempounds in consumer products with high
GWP when alternatives are available. These changakl occur on existing manufacturing
sites and would not affect biological resources.

(H-5) High GWP Reductions from Mobile Sources 3.3 MITCOE
Each of these measures recommends ways to recakseftem refrigerant uses in mobile
applications. These changes would not affect giokd resources because liquid refrigerants
evaporate quickly at room temperature and theyatr¢oxic when airborne.
(H-6) High GWP Reductions from Stationary Sources 0.9 MMTCOE
Each of these measures recommends ways to redakseftem refrigerant uses in stationary
applications. These changes would not affect giokd resources because liquid refrigerants
evaporate quickly at room temperature and theyatr¢oxic when airborne.
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(H-7) Mitigation Fee on High GWP Gases 5 MMTCO.E
This measure recommends attaching a fee to thefusgh GWP gases. This measure would
support the goals and therefore have similar effastMeasures H-1 through H-6.

9. AGRICULTURE

(A-1) Methane Capture at Large Dairies 1.0 MMTCO,E
Methane from dairy manure can be captured throhghnstallation and use of anaerobic
digesters. This measure recommends installingrabgedigesters on new and existing dairies,
89 percent of which are located in the Central &allAnaerobic digesters are compatible with
agricultural land uses and would be constructeat@as already in use for agriculture. There are
no anticipated affects on biological resources foamstruction of digesters on existing dairies.
New dairies would go through environmental reviewimpacts on biological resources.
Pipelines to transmit natural gas to power plaotdcttemporarily impact biological resources
during construction, but would also have to undexgwoject-specific evaluation and permitting
process.

10. SUMMARY

For the most part, recommended measures in theged@scoping Plan will occur on already
impacted or developed lands, minimizing any potmtnpacts to native species in biological
resources. Measures that result in new faciltbegenerate power or produce alternate fuels will
have the potential to impact native species ankbdical resources if they are sited in sensitive
areas. Special consideration should be given tonmize the impact of new facilities on
biological resources, through thoughtful site sidecand compliance with existing regulations.
Improvements to air quality, water quality, and teadisposal should also benefit native species
and biological resources, depending on where tlseyro
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E. WASTE DISPOSAL AND HAZARDOUS WASTE

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

Solid and hazardous waste management is regulateagh theResource Conservation

and Recovery Act(Title 40 of the Code of Federal Regulations pa&8 through 299)

RCRA established a solid waste program (subtitlevBixh set guidelines for solid waste
management and disposal facilities and prohibienatumping; a hazardous waste program
(subtitle C) which established a “cradle to graspproach of hazardous material handling;
and an underground storage tank program (subjitldich 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. CIWMB is the state agency charged eviiseeing enforcement of these
regulations. Local agencies are responsible feeldping, implementing, and enforcement
waste management programs that are certified afiodoea by the CIWMB.

The Department of Toxic Substances Control (DT®@)léments and enforces California’s
hazardous materials management progfaitle 22 Division4.5 CCR), in conjunction with
Certified Unified Program Agencies (CUPA). Hazardonaterials are codified as materials
that are toxic, reactive, ignitable or corrosive &wave special disposal requirements.
Hazardous materials are tracked from generatoagievacility, and handlers have to meet
tracking and handling requirements.

Much of the environmental protections around selaste management are implemented at a
local government level. State waste managemewgranes are primarily carried out through
local solid waste enforcement agencies (LEAS).EAs have the primary responsibility for
ensuring the correct operation and closure of seédte facilities in the state. They also have
responsibilities for guaranteeing the proper steragd transportation of solid wastes.

Integrated Waste Management Plans (IWMPsare prepared and implemented by local
governments and include waste characterizationgceaeduction, recycling, composting,
solid waste facility capacity, education and publiormation, funding, special waste
(asbestos, sewage sludge, etc.), and householddbasavaste, as well as descriptions of
how the IWMP complies with state waste managemealsg IWMPs also identify facility
locations and are required to work with local goweents to ensure that facilities are
consistent with land use designations. IWMPs rbadbcally approved, submitted to, and
periodically reviewed for compliance by the CIWMB.
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Process of Evaluation

Where possible, existing studies, environmentalidentation, 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 ageniriekiding at ARB and Climate Action Team
agencies. More detailed information about the psepl regulations and the measures under
evaluation is provided in Appendix C of the ProgbSeoping Plan, as well as in the discussion
of the potential impact on air resources.

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

The recommended measure is not anticipated totriesallsubstantial increase in the generation
of solid or hazardous wastes. There may be a paktéor 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 environmeéictansiderations required by AB 32 as well
as existing state and federal regulations. Asgfatie regulatory development of this measure,
this potential will be further examined.

2. TRANSPORTATION

(T-1) Pavley | and Pavley ll-Light-Duty Vehicle GHG Standards 31.7 MMTCOE
Feebates — In-lieu of Pavley Reqgulations 31.7 MMTCSE
(T-4) Vehicle Efficiency Measures 4.5 MMTCOE

These measures are not expected to affect wagtesdisor hazardous materials, as they do not
propose to significantly materially change vehicl&educed upstream transport of fuels would
reduce the potential for accidental spills.

(T-2) Low Carbon Fuel Standard 15 MMTCO ,E
Biodiesel: Biodiesel production uses sodium hydroxide, hexanlfuric acid, and methanol.
These will be present in any waste generated.r&e=aare also likely generated during the
esterification process. Glycerol is a by-prodibeit ttcontains unused catalyst, salt, water,
methanol, and soaps, and may require special dishaadling.

Ethanol: Current state-of-the-art dry milling plants are esfed to generate minimal waste, but
any waste materials such as hydraulic oil thakrsegated would require appropriate disposal if
it cannot be reused or reprocessed.

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

(T-5) Ship Electrification at Ports 0.2 MMTCOE
(T-6) Goods Movement Efficiency Measures 3.5 MMTCGE
These measures are not expected to affect wagtesdisor hazardous materials, as they do not
propose to significantly materially change vehiclesssels, structures, or equipment. Reduced
upstream transport of fuels would reduce the pakfar accidental spills.

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
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of anti-fouling products is copper. Excess prodaptay mixture, and rinsate associated with the
application of copper-containing anti-fouling pratkimust be treated, and disposed of, as
hazardous waste if it cannot be used or chemicafiyocessed. The encouragement of non-toxic
anti-fouling product use and education of ownersrfafors on the toxicity of copper should
reduce the use of and improper disposal of thesmidals

(T-7) Heavy Duty Vehicle GHG Emission Reduction — Arodynamic Efficiency

0.93 MMTCO-E
(T-8) Medium and Heavy-Duty Vehicle Hybridization 05 MMTCO ,E
These measures are not expected to affect wagtesdisor 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-3) Regional Transportation-Related Greenhouse GaTargets 5 MMTCO,E
Under this measure ARB would work with MPOs to bks& passenger vehicle greenhouse gas
emission reduction targets (regional targets) @#®and 2035. The specific land resource
impacts of particular land use and transportaticategyies applied to implement this measure
would be evaluated under existing applicable rdguyastructures as they are triggered,
including CEQA. Generally, this measure encourag@smpact, compact growth in urban
areas that have the potential to result in redweste disposal due to changes in building and
infrastructure construction and operation.

(T-9) High Speed Rail 1 MMTCO E
The Proposed Scoping Plan supports the implementafia 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
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.

3. ELECTRICITY AND NATURAL GAS

(E-1) Energy Efficiency (Electricity) 15.2 MMTCOLE
(CR-1) Enerqy Efficiency (Natural Gas) 4.3 MMTCOE
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-2) Solar Water Heating 0.1 MMTCOE
(E-4) Million Solar Roofs 2.1 MMTCO,E
In operation, solar water heaters do not produgensste materials. However, some solar cell
manufacturing requires trace amounts of potenttakyc chemicals, and many solar cells are
being manufactured in California. The Public Iets#rEnergy Research Program of the
California Energy Commission investigated this esand concluded:
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“The greatest environmental risk with silicon ceisassociated with the use of gases (arsine
and phosphine) during the manufacturing process-film technologies, such as cadmium
telluride cells and copper indium diselenide celle being developed to increase conversion
efficiency and decrease production costs. The fi@dy routes for environmental release of
trace elements are from accidental spills durimgnttanufacturing process. At sites with
installed PV modules, release of trace elementa 8ealed 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 tistalted cells and the plan for recycling of
spent modules in the futuré"

(E-2) Increase Combined Heat and Power 6.7 MMTCeE
Waste or hazardous materials associated with cardbiirat 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 cellschseussed in the Electricity and Natural Gas
section.

(E-3) Renewables Portfolio Standard 21.3 MMTCGE
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-2
and E-4.

Biomassenergy is a promising use of waste to create grarg reduce the lands needed for
landfill, or the air pollutants associated with opsr combustion. Waste materials used for
biomass include corn stover, rice hulls, wheawst@chard prunings, forest residuals wooden
construction debris, and yard and tree trimminfise combustion by-product (ash) can be
mixed with soils for use as landfill cover, or iaygment aggregate. The refinement of methane
gas requires the removal of hydrogen sulfide g&sclwproduces a liquid waste that is classified
as hazardous due to its acidity. This waste vaillhto be treated to decrease its acidity prior to
disposal.

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

Landfill gas is a byproduct of our current waste manageprawtices, 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.

8 potential Health and Environmental Impacts Assaaiavith the Manufacture and Use of Photovoltaid<el
EPRI, Palo Alto, CA, and California Energy Commissi Sacramento, CA:2003, 1000095.
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Geothermal projects do not produce waste or hazardous misteother than those described in
the air and water resources sections.

Small hydropower projects do not generally have any waste or hazerdhaterials impacts.

4. WATER
(W-1) Water Use Efficiency 1.4 MMTCOE

This measure is not expected to affect waste didmwdazardous materials, as it would not
materially change the overall amount of appliaraesquipment.

(W-2) Water Recycling 0.3 MMTCOE
Increased water recycling is not expected to satiatly change the amount of biosolids
produced and requiring disposal.

(W-3) Water System Enerqgy Efficiency 2.0 MMTCQE
This measure is not expected to affect waste didmwdhazardous materials, as it would not
materially change the overall amount of appliararesquipment. Should this measure result in
new water infrastructure, it could have temporargstruction-related waste disposal or
hazardous materials issues, dependent on thedaaatticonstruction.

(W-4) Reuse Urban Runoff 0.2 MMTCO,E
This measure could introduce a minor increasespatial needs, as sediments and pollutants
collect in storm water collection basins and neebddé removed and disposed as part of the
operation and maintenance of these types of fieslitDisposal needs and volume would be a
function of location and design of facility, andadjty of storm water.

(W-5) Increase Renewable Energy Production 0.9 MMTCGE
This measure proposes to develop renewable eneoggcts on lands associated with
California’s state and local water infrastructufiéhe potential waste impacts associated with
these types of projects are evaluated in measde E-

(W-6) Public Goods Charge for Water TBD MMTCOE
This measure proposes to impose a monetary chargai@r use and use resulting funds to
reduce the GHG emissions from water-related enesgy as described in measures W-1 through
W-5. Measures W-1 through W-5 are evaluated sepigr

5. 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.

(I1-2) Oil and Gas Extraction GHG Emission Reduction 0.2 MMTCOLE
(1-3) GHG Leak Reduction from Oil and Gas Transmision 0.9 MMTCO,E
These measures are not expected to affect wagtesdilsor hazardous materials.
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(I-4) Refinery Flare Recovery Process Improvements 0.33 MMTCOE
(I1-5) Removal of Methane Exemption from Existing Rénery Regulations

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

6. RECYCLING AND WASTE MANAGEMENT

(RW-1) Landfill Methane Control Measure 1.0 MMTCOLE
(RW-2) Increase the Efficiency of Landfill Methane Capure TBD MMTCO ,E
These measures recommend reducing the impactsrehclandfill practices on GHG emissions
and toxic air contaminants, so they reduce therenmental impact of the State’s current waste
management practices.

(RW-3) High Recycling/Zero Waste 9 MMTCO ,E
Commercial Recyclingrecommends instituting mandatory commercial rengofjoals. This
would reduce the demand for landfill space in ©@atifa and replace materials produced from
virgin materials. There are no hazardous mateaisé¢eciated with commercial recycling.

Increasing Production and Markets for Compostrecommends halving the amount of organic
material diverted to landfills by creating compisttead. This would reduce the demand for
landfill space in California and replace compostsif virgin materials. There are no hazardous
materials associated with green waste composting.

Anaerobic digestionis a form of biological waste processing that igs harmful biological
microorganisms, reduces odors, and physically reslogerall waste mass.

Extended Producer Responsibilityrecommends incorporating the costs of treatmeat an
disposal into the total cost of a product. Thisudtl result in environmentally preferable
products, as manufacturers seek to reduce oveaallipt costs by minimizing treatment and
disposal costsEnvironmentally Preferable Purchasingwould encourage the purchase of
environmentally preferable products, products whish less energy, water, virgin materials and
hazardous chemicals to produce. These measuess istto reduce environmental impacts of
product manufacturing. Because of the broad spectf products, and the geographical extent
of extraction and manufacturing, it is not possiblapecifically describe potential benefits to
biological resources in California, although soméese benefits would be the reduced demand
for landfills.

7. FORESTS

(E-1) Sustainable Forest Target 5 MMTCO J,E
This measure recommends establishing and implengeattarget to sustain current levels of net
carbon sequestration in the Forest sector witloastsuch as reforesting areas lost to wildfires
and improving forest management to reduce theafiglatastrophic wildfires in the state.
Harvested materials would either go to manufactuas virgin materials, to biomass facilities
(evaluated under measure E-3), or to landfills.e ©hthe objectives of this target is to maximize
the diversion of forest waste from landfills to imass facilities. As the details for this measure
are developed, ways to minimize potential impaactsaadfills will be evaluated.
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8. HIGH GWP
(H-1) Motor Vehicle Air Conditioning Systems: Redudion of Refrigerant Emissions from
Non-Professional Servicing 0.26 MMTCO-E

The primary purpose of this Discrete Early Actisria reduce the emissions of the high GWP
gas HFC-134a from activities associated with DPargfing. HFC-134a is not a hazardous
material. DIY charging is done through the usdisposable cans. This measure is not
expected to affect waste disposal or hazardousrialgtexcept to the degree that disposable cans
are not produced and replaced with the use of bdeisanisters by professional servicers.

(H-2) SKs Limits in Non-Utility and Non-Semiconductor Applications 0.3 MMTCO.E

This Discrete Early Action measure will considgraential ban on the use of Skhere
technologically feasible and cost-effective altéines are available, as well as a performance
standard for other uses. The use of replacemei@Rpoare not expected to affect waste disposal
or increase hazardous materials, as this measurig wot increase the volume of gases used and
the currently identified replacement gases areto®it.

(H-3) High GWP Reduction in Semiconductor Manufactuing 0.15 MMTCO ,E
This measure recommends requiring manufacturarségrocess optimization, alternative
chemistries, and abatement technologies in combmat separately to reduce high GWP
emissions from semiconductor manufacturing. Thdseges would occur within existing
fabricator processes and would not affect wasteodisl or hazardous materials.

(H-4) Limit High GWP Use in Consumer Products 0.23VIMTCO >E
The objective of this measure is to reduce theofisempounds in consumer products with high
GWP when alternatives are available. These changakl occur on existing manufacturing
sites and would not affect waste disposal or hamegdnaterials.

(H-5) High GWP Reductions from Mobile Sources 3.3NMITCOE
High GWP gases and their proposed replacement gasemt classified as hazardous materials;
therefore, none of these measures would affectrtiaza materials.

TheAir Conditioner Refrigerant Leak Test during Vehicle Smog Checkmeasure
recommends reducing the number of in-use MVACs|takt excessively by identifying them
through the existing Smog Check program and reggiitieir subsequent repair. This additional
test procedure and repair requirement would ocowxisting commercial sites and would not
require replacing any equipment, therefore it wawdtl affect waste disposal.

TheRefrigerant Recovery from Decommissioned Refrigerated ShippinGontainers

measure recommends recovering refrigerant remainitige decommissioned containers’
cooling systems, reducing leakage from these costsi and ensuring proper disposal as they
approach their end-of-life. This measure is ngteeted to significantly change the current
disposal methods of refrigerated shipping containent could possibly allow a greater reuse of
containers; therefore, this measure is not antiegbto affect waste disposal.

The Enforcement of Federal Ban on Refrigerant Releaseuling Servicing or Dismantling
of Motor Vehicle Air Conditioning Systemsmeasure recommends improving compliance with
existing regulations prohibiting the venting ofteém types of refrigerant, including HFCs, to the
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atmosphere when MVAC equipment is serviced or digled. Venting is avoided by
recovering refrigerants with specialized equipnisefore dismantling or servicing. Improved
compliance with existing regulations would not afferaste disposal.

(H-6) High GWP Reductions from Stationary Sources 0.9 MMTCO,E
High GWP gases and their proposed replacement gasemt classified as hazardous materials;
therefore, none of these measures would affectrtiaga materials.

Two measures are proposed asHigh GWP Stationary Equipment Refrigerant
Management Program. TheRefrigerant Tracking/Reporting/Repair/Deposit Program
measure recommends requiring commercial and ptdditities with large stationary air
conditioning and refrigeration equipment to minimemissions of high GWP refrigerants
through reporting, leak repair, improved serviciagd end-of-life control. Th8pecifications
for Commercial and Industrial Refrigeration Systemsmeasure proposes new specifications
for commercial and industrial refrigeration systeim$oth reduce emissions of high GWP
refrigerant and to increase energy efficiency efuhits. These changes would occur on as
existing equipment is replaced and would not affeaste disposal.

Insulation foam that is diverted to landfills entiigh GWP gases into the atmosphere. The
Foam Recovery and Destruction Programmeasure recommends minimizing these emissions
to as close to zero as possible by diverting wiasten away from landfills and destroying the
foam at high temperatures, or by capturing the @§WP GHGs within the foam and destroying
the foam gas. This program could reduce the amofunaste foam diverted to landfills.

The SF; Leak Reduction and Recycling in Electrical Applicéions measure recommends
reducing emissions of $within the electric utility sector and at partieecelerators by
requiring the use of best achievable control tetdmofor the detection and repair of leaks, and
the recycling of Si Additionally, particle accelerator industry repentatives are considering
the use of possible substitute mediums. Thesegesacould replace a small amount of
equipment earlier than expected, but otherwise avaat affect waste disposal.

TheAlternative Suppressants in Fire Protection Systemmeasure recommends evaluating the
use of alternative suppressants in total floodfngd) and streaming (portable) fire suppression
systems. The use of alternative suppressantpeceed to have only minor operational impacts
at existing commercial and residential sites; tfoges the measure would not affect waste
disposal.

TheResidential Refrigeration Early Retirement Programmeasure recommends partnering
with existing voluntary programs to retire inef@at residential refrigeration appliances such as
refrigerators and freezers. Appliance early reteat includes the recovery of high-GWP
refrigerants and blowing agents for reclamatiodestruction to avoid GHG emissions. This
program could accelerate diversion to landfill®lfer appliances (post-refrigerant recovery),
but is not expected to significantly increase therall diversion to landfills.
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(H-7) Mitigation Fee on High GWP Gases 5 MMTCOE
This measure recommends attaching a fee to thefusgh GWP gases. This measure would
support the goals and therefore have similar effastMeasures H-1 through H-6.

9. AGRICULTURE

(A-1) Methane Capture at Large Dairies 1.0 MMTCOE
Methane from dairy manure can be captured throbghnistallation and use of anaerobic
digesters. Anaerobic digestion is a form of biadagjwaste processing that destroys harmful
biological microorganisms, reduces odors, and laylyi reduces overall waste mass. The waste
materials are generally combined with other daijdsmanure wastes as a soil amendment or
fertilizer for dairy feedstocks, and would not iease the amount of dairy manure waste.

The refinement of methane gas requires the renaivafdrogen sulfide gas, which produces a
liquid waste that is classified as hazardous duestacidity. This waste may be able to be used
to amend alkaline soils to restore pH, otherwiseatld have to be treated to decrease its acidity
prior to disposal.

This measure recommends voluntary installatiomakaobic digesters on new and existing
dairies, 89 percent of which are located in thetéWalley. Anaerobic digesters are
compatible with agricultural land uses and wasteg@sses and would mostly be constructed in
areas already in use for agriculture. New dainesld go through environmental review for
impacts on biological resources.

10. SUMMARY

Recommended measures in the Proposed Scoping Blawwtsubstantially affect waste
disposal or hazardous materials, when comparedthétBusiness As Usual Scenarios. The
benefits of the Proposed Scoping Plan come througgsures that reduce demands for new
facilities, water, and products, as well as meastirat reduce diversions to landfills and
transition to less hazardous products.
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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 levéls.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 waterelbafections. Air quality impacts such as
increases in tropospheric ozone due to higher teatypes would also have health impacts.

A. AIR QUALITY-RELATED PUBLIC HEALTH

ARB has many program and plans that are designekktdify and mitigate public health
problems due to air quality throughout the sta8&B has identified harbor communities and
sensitive populations as a priority when addresg®r@g and criteria air contaminants. The
Proposed Scoping Plan builds on ARB’s prioritied an-going efforts to reduce air pollution.
Within this environmental evaluation ARB staff lgpgantified, where possible, the potential
changes to NOx, VOC, primary and secondary PM21\8,aar toxics that would result from
implementation of the recommended measures inrhgoBed Scoping Plan.

For this section of the evaluation, staff estimdtesdlhealth impacts associated with PM2.5
exposure on a state level. This evaluation focase3M 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 indiitalities 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 andhweeaonditions and whose health outcomes
are highly dependent on length and magnitude obsuxie.

We have estimated statewide health outcomes for.PbEcause 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 methogipfd There are many assumptions made
in this exercise which add to the uncertainty ef éistimates, including translating regional
emission and health outcome information to statewnfbrmation, estimating criteria pollutant
reductions for measures, and assuming that emssaioth exposures are geographically
proportional. This analysis is intended to prowdenparative information on the recommended
measures.

% patz et al., 2000.
8 http://www.arb.ca.gov/planning/gmerp/gmerp.htm.
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Regulatory 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 meaandesmieasures under evaluation in this
Proposed Scoping Plan are designed to reduce gresalgases, and many of these measures
would also contribute to ARB’s goals of reducingesia pollutants and toxic air contaminants.
Some of the recommended measures may result irr micreases to co-pollutants, but these
minor increases must be evaluated in the overalieot of both 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.

The Air Toxics 'Hot Spots' Information and Assessment Act (AB 2588, 1987nally)

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 signifigésits. 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 healibk assessment based on the potency, toxicity,
and quantity of emissions released from the fgdibitdetermine 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 hedith.

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 ARB in 1998.
Nearly 70 percent of the known cancer risk caugedittoxics in California is attributed to
diesel PM. In 2000, ARB adopteddgesel Risk Reduction Plarto reduce diesel PM emissions
by 85 percent by 2020. ARB has since adopted aeuwf regulatory measures to reduce diesel
PM emissions statewide including requirementsreuse trash trucks, public agency-owned
trucks, buses, stationary engines, transporta@bigeration units, cargo handling equipment,
and off-road equipment. ARB will soon consider ittin 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 retraiitd 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 Proposed Scoping Plan.

8 http://www.arb.ca.gov/ab2588/reports.htm
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The Emission Reduction Plan for Ports and Goods Movemeérin California (GMERP) ,
approved by ARB in April 2006 identified key new aseires necessary to meet federal air
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 BM2.5 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 shmgstaucks, as well as the other three main
sources of goods movement emissions: harbor caigo handling equipment, and
locomotives. By 2020, these strategies will catesvide goods movement emissions of NOx by
63 percent, SOx emissions by 78 percent, and 18l educe the statewide health risk from
goods movement-related diesel particulate matt&@3ogercent.

Many of the strategies in the GMERP are adoptednahgrovide essential new emission
reductions needed for regional attainment, whiég/ tteduce the air pollution-related health risk
for those who live near our ports, rail yards, misttion centers, and other goods movement
facilities. Emission reductions from those GMERR(tggies that were not adopted by the end
2006 are identified as new measures in the 200aSHew measures.

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 @arts 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.

8 CARB, 2005; Anderson, et al, 2004; Thurston, €Gf1; Stieb, et al, 2003; Bell et al, 2004; Levyk 2001; and
Gryparis, et al, 2004.
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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 ays. This causes inflammation and causes the
muscle cells in the airways to constrict, thus cedg the amount of air that can be inhaled.
Symptoms and responses to ozone exposure varywvelain when the amount inhaled and
length of exposure is the same. Typical symptormkide cough, chest tightness, and increased
asthma symptoms. Ozone in sufficient doses caniadsease the permeability (“leakiness”) of
lung cells, making them more susceptible to danfiege environmental toxins and infection.

Studies of large populations have found that ozxp®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 gremsteof experiencing adverse health effects
from ozone exposure because they inhale more ozZ0ngent evidence has linked the onset of
asthma to exposure to elevated levels of ozongercesing 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 mpoae 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 aeadsures that California will pursue to reduce
ozone®® However, in March 2008, due to new studies thatxshealth effects at lower
concentrations of ozone, U.S. EPA set a new 8-beane 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-atteant 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 watlidied. Particulate matter pollution is a
complex mixture that consists of dry solid fragnsesblid cores with liquid coatings, and small
droplets of liquid. PM can be directly emittedanhe air in forms such as dust and soot. It can
also be formed in the atmosphere from the reactiomarious gases. Inhalable particulate matter
is less than 10 microns in diameter (a micron i-pllionth of a meter) and is called PM10.
Even smaller particles, those 2.5 microns or lestiameter, are called “fine particles” or

PM2.5. PM2.5 is a component of PM10. Diesel PMadiculate matter emitted from diesel-
fueled combustion; diesel PM has been classifieal BAC by ARB.

Extensive research has shown that PM can be iniatlethe 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. PM2.5 poses an increased health risk
because it can penetrate deeper into the lungmagdlso enter the bloodstream.

8 http://www.arb.ca.gov/planning/sip/2007sip/200 7isim
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Population-based studies in hundreds of citiesratabie world have demonstrated a strong link
between exposure to elevated particulate mattetdeand premature death, especially in people
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 hospatabiz, 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 diesare particularly at risk of experiencing
adverse effects from PM exposure. Studies hawesflswn that children may be particularly
vulnerable to PM effects. There is evidence frommdngoing Children’s Health Study, funded
by ARB for over ten years, that in communities witgh levels of PM children's lungs develop
more slowly and that at maturity they tend to hiweer lung capacity than children who grow

up in communities with lower levels of PM. Justath ozone, children and infants may also be
more at risk of experiencing adverse effects frdvhide@cause they inhale more air per pound of
body weight than do adults, they breathe fastat,l@ve smaller body sizes. In addition, there is
some evidence that children's developing immun&eBys may cause them to be more
susceptible to the effects of PM than adults.

Health Outcomes

ARB most recently updated its methodology for qifgimig the health impacts of fine
particulate matter during the development of thedsdviovement Emissions Reduction Plan
(GMERP). This methodology has been peer-reviewgihd the development of the GMERP.
To develop quantitative health outcome estimatekerlGMERP, ARB reviewed relevant
scientific literature on health impacts associat#tl air pollution exposure and chose a subset of
the studies based on strength of methodology aplicapility to California residents or
conditions. From these studies, concentrationenes@ functiong! a measure of observed
relative risk, and the associated error terms @8gnt confidence intervals) were obtained for
the following health outcomes:

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

» Hospital admissions for respiratory and cardiovasclar causes: Hospitalization
admissions for conditions including pneumonia, aic@bstructive pulmonary disease
(COPD), asthma, heart attack, stroke, congestiaé lfelure 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.

8n concentration-response function relates changesposures to ambient concentrations of a polfutan
changes in an adverse health effect.
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* Work loss days: Days of missed work for members of the populatiga 18 through 65.
* 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 based on a peer-reviewed metbgy developed by U.S. EB&for their
risk assessments. This methodology is regulartiatgnl by ARB staff as new epidemiological
studies and other related studies are publishéctkaelevant to California’s health impacts
analysis.

Estimation/Quantification Process
For this analysis, ARB used a methodology simi@ GMERP proces<S.

Estimated Health Outcomes

The health outcomes estimated for those measureseWOx and PM2.5 reductions were
estimated are presented in Table H-8. These ow@same the result of the 61 TPD NOx and 15
TPD PM2.5 emission reductions described in Tableé HBy 2020, the economic value of these
health outcomes is projected to be on the ord&2 billion.

Table H-8: Estimates of Statewide Health Outcomes of
Recommended Scoping Plan Measurgés
(mean number of cases)

Health Benefits | Health Benefits of Recommended
of 2007 SIP Proposed Scoping Plan Measures
(Transportation and Electricity

Health Endpoint and Natural Gas Sectors)
mean mean

Avoided Premature death 3,700 400

Av0|_ded Hospital admissions for 770 84

respiratory causes

Av0|_ded Hospital admissions for 1.400 150

cardiovascular causes

Av0|_ded Asthma and lower 110,000 11,000

respiratory symptoms

Avoided Acute bronchitis 8,700 910

Avoided Work loss days 620,000 67,000

Avoided Minor restricted activity days 3,600,000 03800

& Uncertainty intervals for each estimated beneafiige within 20-70 percent of the mean benefit
(presented in this table). For example, the numbpremature deaths avoided due to the
scoping plan could be between 110 and680.

8U.S. Environmental Protection Agend¥egulatory impact analysis for the final Clean Hiterstate RulgOffice
of Air and Radiation, EPA-452/R-05-002, 2005.
8 http://www.arb.ca.gov/planning/gmerp/gmerp.htm.
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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 al@et Emergency response personnel are
trained to identify high voltage wiring to avoidceetric shock in the case of an extraction.
Hydrogen appears to be as safe as gasoline ascevielel. Hydrogen is extremely light and
buoyant, so it dissipates into the open air veiigldy, 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 catesduthat the potential adverse effects could be
avoided or mitigated to a less-than-significanelev

Regional Transportation-Related GHG Targets: Various studies suggest that community
design has an impact on public health. A greaigrahland uses in a neighborhood can
produce a number of public health benefits. A ndiverse neighborhood can reduce trips and
therefore facilitate walking, biking, and use @frisit. Studies show that more compact
development is correlated with increased walking @ansit trips. Additionally, public health
research has shown that there is a direct conmelotween compact development and lower
boy mass indices, lower levels of obesity and desad instances of hypertension. Although
there are limitations with the studies, the findirsgiggest that low impact development may
improve quality of life in many ways. The follovgrco-benefits represent just a few of the
many improvements in quality of lif&.

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 uséslimproved 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 mei@CAP Transportation Emissions Guidebook”
(http://lwww.ccap.org/safe/guidebook/guide_comphatal) and “Understanding the Relationship betweehlie
Health and the Built Environment” report preparedthe LEED-ND Core Committee.
L Sullivan and Kuo 1996, Community & Environment s 2006.
92 i
Ibid.
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Access to green space has also been shown to kkesenpacts of mental fatigue and improve
cognitive functioning in childref?

Decreased commute times and traffic congestiortedsaver-induced stress and the number 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 wel\asid situations where attempts to solve one
problem exacerbate another, it is essential thég\adls of government continue to consider
other societal, economic and environmental presiin their decision-making processes related
to land use, transportation, and local governmpatations. For example, some compact
development may increase proximity to large souotgmllution, such as high traffic arterials,
distribution centers, and industrial facilities, ialinincreases 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 addigtetee from these sources. In addition
community design should decrease vehicle use, glhrocreasing transit service and
walkability, and include buildings with indoor ajuality mitigation to further reduce exposure.
Agencies should also consider housing supply afwddsbility needs so that long term housing
affordability is not compromised. To maximize bitseand minimize unintended
consequences, agencies will need to continuallgrizal multiple priorities through an integrated
planning approach.

Agencies should also consider housing supply afwldebility needs so that long term housing
affordability is not compromised. To maximize b&iseand minimize unintended
consequences, agencies will need to continuallgrizal multiple priorities through an integrated
planning approach.

Green Buildings and Indoor Environmental Quality: U.S. EPA promotes the building
industries changing focus to create greener bgkjimhich includes using healthier, less
polluting and more resource-efficient practiceslildngs can belesignedo improve indoor air
guality, lighting, sound, and odor, and public iie&éhrough their choice of materials and
through ensuring frequent circulation of fresh®4irARB encourages the incorporation of these
elements into Green Buildings to leverage theieexl environmental benefits. ARB and
CDPH both have programs studying the sources af ipdoor air quality.

Refrigerants: All refrigerants pose both chronic and acute tdigsito people when they are
exposed to high enough concentrations. Acute itgxielates to the dangers posed by short-
term exposure to very high concentrations of refiagt gases, which can increase adrenalin in
the body (sensing danger) and deprive exposedithdils of vital oxygen. Chronic toxicity
relates to the dangers from long-term regular woek@osure. Refrigerants are studied to
determine their risk levels and exposure limitssaeto eliminate chronic risks. Workplace
guidelines exist to minimize the possibility of &E@xposures. In addition to its risks as a
refrigerant, NO is managed to avoid potentially hazardous int&nas with other chemicafs.

% NACCHO 2008

% http://www.epa.gov/iag/greenbuilding/index.html.

% http://www.osha.gov/SLTC/healthguidelines/nitroxise/recognition.html
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Refrigerant use is highly regulated and the meas@®mmended in this plan are not
anticipated to significantly change the amountrofvay which refrigerants are used. Though
any alternatives will be subject to approval undes. EPA’s Significant New Alternative
Program (SNAP) to ensure their safety, it is pdedihat certain alternatives that industry selects
may have a higher flammability index than the saihsts they replace. Also, certain systems
may operate at higher pressures thus requiringiaddi technician training to properly and
safely service the equipment.

Compressed Gas in Consumer ProductsSome types of consumer products containing
compressed gases (for example, whipped cream gouiemdusters) are used inappropriately to
deprive the brain of oxygen and experience a “Rigrhis deprivation of oxygen can be fatal
and can also result in long-term brain damage. measure recommended in this plan will not
change the amount of consumer products or redeceask of oxygen deprivation when inhaled.
The recommended mitigation fee could make thesduats more expensive, because of
increased costs for the compressed gases.

Wildfire Prevention: Wildfires pose direct and indirect risks to publiealth and safety.
Directly, wildfires can kill and can destroy properand can, under the right meteorological
conditions, result in dangerous levels of ozoneRN2.5. Wildfires pose occupational hazards
and exposures to fire fighters. Indirectly, deftation can result in higher loads of organic
carbon in raw water sources, which can react tm fpotential carcinogens in the drinking water
treatment process.
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Regional Assessment of Air Quality-Related Public Health
Benefits of Proposed Scoping Plan: South Coast Air Basin

Overview

California has a long history of reducing the ttiahial “criteria” air pollutants that have direct
health impacts, including ozone and airborne paldie matter (PM). Many of the sources
addressed in the Proposed Scoping Plan also ethitgrds that can lead to the formation of
ozone or PM, making it likely that the Proposedsieg Plan will provide additional reductions
of these precursor emissions and help Californiatite health-based air quality goals.

This section addresses the potential reductiopsaaursor emissions, and the resulting air
quality related health benefits, associated witactd’roposed Scoping Plan strategies. Air
pollution levels are regional in nature, influendsdocal emission sources, weather patterns,
and topography. Similarly, health impacts estimaédlect local pollution and population
patterns. As a result, it is appropriate to aralye co-benefit on a regional basis. This analysi
evaluates the co-benefits in the South Coast AsirBgSouth Coast) as an example of potential
benefits.

Emissions Benefits

California’s State Implementation Plan (SIP) idBes strategies designed to ensure that even
the state’s smoggiest areas will meet air quatdpdards established by U.S. EPA. Numerous
SIPs have been adopted and implemented for vastanslards, resulting in significantly cleaner
air despite growth in the state’s population ansheeny. SIP revisions adopted in 2007-2008
(the 2007 SIP) identify the additional strategiesated to meet the national 8-hour ozone and
fine particulate matter (PM2.5) standards that veglepted in 1997 and 2002, respectively.

Table H-9 presents the estimated Proposed ScopangcB-benefits that will occur in the South
Coast as well as the reductions projected fronsratel regulations that are already in place, and
the reductions that are projected to occur asdtresthe recently adopted 2007 SIP. Additional
ozone strategies will be developed to meet the 20&3sion target. The discussion that follows
provides an explanation of each of the inventognacios, and the methodology used to estimate
the Proposed Scoping Plan co-benefits used irattaby/sis.

Table H-9: Decreasing Emissions in the South Coast Air Basin
(remaining emissions, tons per day$

NOx ROG SOx PM2.5

Current Emissions 1000 790 61 75
2020 Emissions Projection (existing programs) 530 405 52 71
2020 Emission Projection with new 2007 SIP Measures 380 470 26 60

2020 Emission Projection with Proposed Scoping Plan

Reductions (“co-benefits”) 360 470 26 58

“Table H-12 does not include the criteria pollutesvbenefits of additional GHG reductions that woloéd
achieved from the recommended cap-and-trade régulaécause we cannot predict in which sectors wayld be
achieved. PM2.5 emission estimates include cordrusburces and paved road dust.
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Current Emissions: These emission estimates reflect the benefi@atifornia’s

comprehensive state and local air pollution contrograms. The benefits substantially increase
each year as new, cleaner technologies are pu&de.pIncluded are mobile source controls
such as emission standards for new cars and traci®y check, emission standards for new off-
road engines, cleaner gasoline and diesel fugjajatons to reduce evaporative emissions from
consumer products, paints, and refueling, and atgryl programs that reduce emissions from
stationary source emissions.

2020Emissions Projection: The 2020 emissions projection reflects currenpailution control
requirements along with projections of populatiod @conomic activity levels in 2020.

2007 State Implementation Plan: The South Coast is one of several areas in #te stat do

not meet the national 8-hour ozone standard, arcbbaonly two California regions with PM2.5
levels above the national annual PM2.5 standardseptember 2007, ARB adopted the State
Strategy for California’s 2007 State Implementatitian (2007 State Strategy). The control
strategies identified in the 2007 State Strateggyether with emission reduction commitments in
the locally adopted Air Quality Management Plam, @rojected to result in attainment of the
national PM2.5 standard by 2014 and significangpees towards ozone attainment. Additional
strategies will be developed to bring the regidtyfinto ozone attainment by 2023. Table H-10
summarizes the projected 2020 NOx and PM2.5 enmdsoefits associated with control
measures in the 2007 SIP for the South Coast AsirBa

The 2007 State Strategy focuses on reducing ems$&iom the state’s mobile sources such as
trucks, construction equipment, and ocean-goingsshThe diesel engines in many of these
sources are designed to last for decades — asilg thsre are opportunities to reduce emissions
by upgrading or replacing older vehicles in thdseté. The 2007 SIP uses a combination of
regulatory requirements and incentive programgdnice emissions from business and
commercial fleets. NOx emissions are precursol®th ozone and PM2.5. New State and
local control strategies in the 2007 SIP for thetSdCoast Air Basin are projected to reduce
NOx emissions by about 29 percent from 2020 prajast The 2007 SIP together with the
Draft Scoping Plan co-benefits will reduce 2020 sswins by about 31 percent.

The 2007 SIP also includes local commitments fahir development and exploration of
22 measures for which emission reductions canngqubaetified at this time.

Proposed Scoping Plan ReductionsTable H-9 also shows pollutant emission redustion
anticipated to occur in the South Coast Air Basiraaesult of the Proposed Scoping Plan. The
projected Proposed Scoping Plan benefits are sit éee order of magnitude smaller than the
reductions attributed to the existing program d@2007 SIP, in large part because of the
effectiveness of the ozone and PM2.5 controlswhilabe in place by 2020. The methodology
used to estimate the co-benefits focused on the sigrEficant Proposed Scoping Plan measures
and is described below.
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Table H-10: 2007 SIP New NOx and PM2.5 Measures
Estimated Emission Reductions in 2020
in the South Coast Air Basin
(tons per day)

NOx PM; 5
MOBILE SOURCES
Passenger Vehicle Smog Check Improvements 8 C
Expanded Passenger Vehicle Retirement 1 0
Cleaner In-Use Heavy-Duty Trucks 27 2
AB923 Medium-Duty Vehicle High-Emitter Identificain 1 0
Program
Auxiliary Ship Engine Cold Ironing and Other CleBachnology 28 0
Cleaner Main Ship Engines and Fuel 32 3
Port Truck Modernization 8 0
Accelerated Introduction of Cleaner Line-Haul Loauives 12 0
Clean Up Existing Harbor Craft 5 0
Cleaner In-Use Off-Road Equipment 19 2
AREAWIDE SOURCES
Wood-Burning Fireplaces and Wood Stoves 0 1
Under-Fired Charbroilers 0 1
New and Redevelopment Projects 1 0
STATIONARY SOURCES
NOx Reduction from Non-RECLAIM Ovens, Dryers andifaces 4 0
Further NOx Reductions from Space Heaters 2 0
Facility Modernization 2 1
REGIONAL TOTAL 150 10

Co-Benefits Estimation Methodology

Co-benefits were estimated for the four major sscholdressed in the Proposed Scoping Plan, as
discussed below. Proposed Scoping Plan emissioefiteefor criteria pollutants were based on
the ARB greenhouse gas inventory methodology. ifiwentory is comparable, but not identical
to that used in the SIP.

Electricity Generation: The Proposed Scoping Plan reflects the goalscoasing California’s
Renewables Portfolio Standard (RPS) for the migader generation to 33 percent by 2020
(measure E-3), increasing the energy efficienayeat and existing buildings (measure E-1), and
California’s solar roof initiative (measure E-43tatewide, these measures are designed to
reduce fossil fuel generation by 88.1 terra wattredTW-hrs) per year in 2020 — fossil fuel
electrical generation is projected to account 89 3W-hrs per year without the Proposed
Scoping Plan strategies. The reduction in fossl-based electrical generation — approximately
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24 percent beyond today’s renewable energy leves-applied to forecasted electrical
generation emissions in the South Coast Air Bas2020 to calculate the potential regional
benefits of these measures in 2020.

Residential/Commercial Fuel Combustion: The Proposed Scoping Plan considers energy
efficiency improvements in the residential and careial fuel combustion area that would
reduce natural gas combustion rates by 826 mithenms (MMtherms) in 2020 (measures CR-1
and CR-2). This value was divided by the stateiadecasted natural gas combustion rate in
the residential and commercial sectors of 8,171 Névihs to derive a reduction fraction of

10 percent. This reduction fraction was applietheocombined emissions of residential and
commercial fuel combustion in the South Coast Aasi to calculate the benefits of this
measure in 2020.

Gasoline Measures — On-Road Motor VehiclesThe Proposed Scoping Plan identifies
greenhouse gas benefits from full implementatioAB1493 Pavley Phase | and Phase Il for on-
road passenger vehicles (measure T-1), from inedeashicle efficiency measures (measure
T-4), such as tire pressure regulation, and fraseced growth in vehicle miles-traveled (VMT)
(measure T-3). These measures are estimatedum@radditional reductions in gasoline
combustion beyond what was accounted for in theb@Beline emission inventory. The
statewide estimate of Scoping Plan benefits fromséimeasures was used to estimate benefits
for the South Coast Air Basin using the ratio of Yivh the South Coast Air Basin in 2020 to
statewide VMT in 2020.

Diesel Measures:Diesel Measures: The Proposed Scoping Plan includes measuresvihaidl
reduce vehicular diesel combustion emissions, dicfyaerodynamic improvements

(measure T-7), and medium/heavy-duty hybridiza(roeasure T-8). The South Coast co-
benefits for these measures were calculated frenstditewide estimate, distributed by regional
VMT. The regional co-benefits estimate for goodsvement efficiency measures (measure
T-6) was determined using the region’s portiontatesvide emissions from ocean-going vessels
and harborcratft.

Industrial Measures: The Proposed Scoping Plan also recommends plaxiogtrial sources
in an emissions cap, an energy-efficiency auditdoge industrial sources including refineries,
and measures to reduce fugitive methane emisdrams oil and gas transmission and
extraction, fugitive emissions and flaring and frogfineries. The fugitive emissions in the
South Coast region from oil and gas transmissi@hextraction, and refineries are small.
Reduced flaring is expected to result in a smalliotion in criteria pollutants due to reduced
natural gas combustion.

Health Benefits Analysis

Ambient air quality standards are established tbgut people from adverse health effects of
associated with air pollution. The health impagsociated with ozone and PM2.5 range from
respiratory effects to premature death. This sadiscusses the projected changes in health
impacts that will occur as a result of the co-baseff the Proposed Scoping Plan in the South
Coast Air Basin, California’s most polluted region.

The methodology that ARB uses to quantify prematie@h and other health impacts from

exposure to air pollutants is based on a peerasn@demethodology developed by U.S. EPA.

ARB augmented EPA’s methodology by incorporating iasults of new epidemiological
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studies relevant to California’s population, indhgiregionally specific studies, as they became
available. The methodology was described in ARB&ch 2006 Emission Reduction Plan for
Ports and Goods Movement (Goods Movement)Plan

Table H-11 shows relative benefits of the exispinggrams, the 2007 SIP, and the Proposed
Scoping Plan in the South Coast in 2020. Thewmcgrtainty inherent in the values shown here,
which represent the mean of a range of estimatpdcets. These estimates do not provide an
absolute number of health impacts avoided. Instisy provide a way to compare the relative
contribution of Proposed Scoping Plan co-beneditthé improvements in public health expected
from ARB’s ongoing pollution control program. H#almpacts are defined on page H-97.

Table H-11: Estimated Air Quality-Related Health Benefis of Existing Program,
2007SIP, and Proposed Scoping Plan
in the South Coast Air Basin, 2020
(mean number of cases)

Additional
Benefits from | Additional Co-Benefits
Health Impacts / Scenario Existing Benefits from from
Program 2007 SIP Proposed
Scoping Plan
Premature Deaths Avoided 1,600 920 200
Hospitalizations Avoided — Respiratory 330 200 42
Hospitalizations Avoided — Cardiovascular 610 360 78
Asthm_a & Lower Respiratory Symptoms 46,000 28,000 5.900
Avoided
Acute Bronchitis Avoided 3,800 2,300 490
Work Loss Days Avoided 270,000 160,000 35,000
Minor Restricted Activity Days Avoided 1,600,000 940,000 200,000

%Uncertainty intervals for each estimated benefigeawithin 20-70 percent of the mean

benefit (presented in this table). For example nin@ber of premature deaths avoided due to
the Proposed Scoping Plan could be between 554Mhd 3
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Community Level Assessment of Air Quality-Related Public
Health Benefits of Proposed Scoping Plan:
Wilmington Example

Summary

For this assessment, ARB evaluated criteria paitiganission reductions in the Wilmington
study area assuming that the source-specific diehgjreenhouse gas measures are
implemented. It was further assumed that the mameg specific program elements such as the
proposed cap-and-trade program result in a 10 pereduction in fuel combustion by affected
sources within the study area. For example,astgmated that industrial sources would achieve
greenhouse gas emission reductions through eftigiareasures that reduce on site fuel use by
10 percent either in response to a cap-and-tramgrgm, or due to the results of the facility
energy efficiency audits. While it is likely thidie actual onsite reductions will differ across
individual facilities from the assumed uniform 1€rgent reduction)’ the analysis identifies how
reductions at these facilities affect the overalel of co-benefits.

The estimated NOx co-benefit of about 1.7 tonsdagris small relative to the projected
reductions of 24 tons per day that will occur assult of the SIP and other measures. For
example, an 8 ton per day NOx reduction is expeftted cleaner port trucks. In comparison,
the potential NOx benefit from a 10 percent effi@g improvement in major goods movement
categories is estimated at about 1.5 tons per dihg. estimated PM2.5 co-benefits, on the order
of 0.12 tons per day, are also small relative &ogtojected reductions of 2.3 tons per day that
will occur as a result of the SIP and other measufgpproximately 30 percent (0.04 tons per
day) of the PM 2.5 co-benefit reduction is assedatith assumed energy efficiency measures
at the four large refineries in the study area/evanother 30 percent would occur due to a

10 percent efficiency improvement by goods movensentces.

The co-benefit emission reductions in the studg aveuld produce health benefits for the
population in the study area (approximately 300,8& residents) as well as regional benefits
among a much larger population. Health benefisstdueductions in NOx are mostly at the
regional levels, since NOx emissions have usuedlyetled some distance before they are
transformed into PM via atmospheric reactions.nPsource combustion PM emissions persist
in the atmosphere and increase exposures botle iarda where they are emitted and broadly
throughout the region. Based on previous modedtadies of the impact of port and rail yard
PM emissions in the South Coast Air Basin condubiedRB, PM exposures will be reduced
far beyond the study area, and a majority of thathdenefits are expected to occur in areas
outside of the Wilmington communifyl. Using the previously described methodology that
correlates emission reductions in the air basih expected health benefits there would be
approximately 11 avoided premature deaths. Tlsecensiderable uncertainty inherent in the
health impact estimates, particularly for a vemgalized area such as this. However, the impact
estimates are provided here as a way to comparelttese contribution of Proposed Scoping

" The reductions at any one facility could be muaater or lesser than 10 percent For examplesreall or no
reductions might occur because available cost-gffeindustrial emission reductions have alreadsrbe
implemented at a particular site.

% ARB staff analysis indicates that no more than-tire of the health benefits would occur in thelihgton
area.
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Plan co-benefits to the improvements in public theekpected from ARB’s ongoing pollution
control program.

Overview

Air quality throughout California continues to ingwe, even with population and economic
growth, due to extensive statewide programs thatesd the smog-forming criteria pollutants
and toxic air contaminants. Overall emissionsda@ining in all communities, although the rate
may vary depending upon the nature of local sourbésbile sources are the dominant source of
pollution exposure in communities statewide. Cigt@ollutant emission reductions of hundreds
of tons per day are estimated statewide by the #@&frame from a combination of
longstanding requirements and new measures in ARPBtad plans such as:

» Diesel Risk Reduction Plan (adopted September 2000)
* Goods Movement Emission Reduction Plan (adopted 2p06)
» State Implementation Plan (SIP) (adopted Septe2®@T)

In addition, there will be incremental additionakeria pollutants reductions as a co-benefit of
new actions under the AB 32 Proposed Scoping RBlagreenhouse gases, primarily due to
measures that reduce fuel combustion. This arsabysvides preliminary estimates of emission
changes for the example community of Wilmingtortween 2005 and 2020, due to current
programs and the potential incremental co-benefiteeasures recommended in the Proposed
Scoping Plan. The magnitude of criteria pollutamibenefits for a single community will
generally be quite small (less than two tons pgraf@mission reductions in this example),
compared to the benefits of all the existing pubbalth programs to reduce air pollution.

Table H-12 summarizes the emission reductions agtidifor NOx and PM2.5. Current
emissions in the Wilmington community and projeateaission levels in 2020 were derived
from ARB'’s ozone modeling inventory. The combinegbact of existing programs and new
measures in the 2007 SIP is a projected 40-45 pereduction in 2020 NOx and PM2.5
emissions levels, taking into account projectedwno Proposed Scoping Plan measures are
estimated to reduce Wilmington area emissions bgdalitional one to two percent. The
methods used to estimate the emissions impacthanabtential public health benefits, are
discussed in this document.

Table H-12: Summary of Estimated Emission Reductizss — Wilmington Study Area
(tons per day)

NOXx PM2.5
Current Emissions 52.2 5.6
2020 Emission Reductions
Reductions from existing programs and 2007 SIP 23.7 2.3
R’Seccél;)(i:;ignpsl;rnom Recommendation in Proposed 17 0.12
2020 Emissions 28.0° 3.2

@See text: Due to RECLAIM for NOx, we have not otad stationary source NOXx reductions here.

H-115



Air-Quality Related Public Health Benefits Comnmiyrlievel Assessment

Methods

To illustrate the potential co-benefits of the Rysgd Scoping Plan to local communities, ARB
evaluated projected NOx and PM2.5 emission reduostity 2020 for the community of
Wilmington, in the Los Angeles area. Current emiss were represented by the 2005 SIP
modeling inventory. To place the reductions inteat) the analysis considers two cases:

2020 reductions due to existing programs and 20Bh&asures, and 2020 reductions due to the
incremental co-benefits from the Proposed Scoplag.PThe 2020 emission projections take

into account growth, as well as the combined bé&nefiexisting programs and new SIP
measures as they apply to emission sources in tmeivgton community.

The Wilmington area in southern Los Angeles Cousityithin the South Coast air basin, and
includes a diverse mix of sources: the ports of Raogeles and Long Beach, major
transportation corridors, railyards, refineries ather industrial/commercial operations. The
best available data to characterize base and fyaameemissions for the full array of source
types in this region was the gridded modeling inegndeveloped by ARB staff for southern
California ozone modeling. The modeling inventmgiudes all mobile, stationary, and
areawide source types — all on a spatial grid +fer2005 base year and for projected

2020 levels. The modeling inventory already inocogbes growth factors to account for
economic and population growth affecting each seaitd control factors to account for the
emission reductions in 2020 due to current regoyghcograms, including all the existing
programs and 2007 SIP measures. The Wilmingtatysitea for this analysis has been
represented as a 12 km by 12 km area, centerdtedWilmington ZIP code 90744, and defined
as 9 cells excerpted from the southern Californtaefing grid domain. The Wilmington

“9 cell” area used in this analysis has a poputatibapproximately 300,000 and is shown in
Figure H-3.

Figure H-3: Wilmington “9 Cell” Area

Flg 1 Wlmlngton Area

) 4
.—-.._
\ . o ———

L /

p t
# ., Wi
d;{;u B S g

Legend
« Stationary Point Source Facilities m
= Wilmington Study Area
= UP Railyard - ICTF
mm BNSF Railyard - Watson-Wilmington

Kiomaters -%—e
0 25 E 10 v

EEAREETRER

H-116



Air-Quality Related Public Health Benefits Comnmiyrlievel Assessment

For the Wilmington grid study area, the staff congglethe modeling inventory 2005 base year
with projected 2020 levels of NOx and PM2.5 emissitor two cases:

1. 2020 reductions due to existing programs and 2001FBMeasures — “before” the
Proposed Scoping Plan:This “before” case includes all rules/measuresaiopollution
control adopted by December 31, 2006, plus SIP Meas We collectively refer to this case
as the “Existing and SIP Measures” ¢dse

2. 2020 reductions due to the additional co-benefitfter” the Proposed Scoping Plan:
This “after” case represents the incremental aoldkti criteria pollutant reductions due to
co-benefits from the recommended measures in thigoBed Scoping Plan.

Reductions in the NOx and PM2.5 as a co-benetii®fProposed Scoping Plan are expected
mostly as a result of avoided fuel combustion. &ample, improved energy efficiency
programs in the electricity sector will result retneed for less fossil fuel combustion for power
generation, resulting in concurrent reductionsriteda pollutant emissions.

Some criteria pollutant co-benefits are distribubedr wide areas (e.g., reduced diesel and
gasoline combustion from vehicles). Other GHG otidns (whether through source-specific
regulations or the cap-and-trade regulation) wattur at individual stationary sources (such as
efficiency improvements at industrial facilities) will concentrate at specific sites (such as
ports). This example quantification of co-benefitshe Proposed Scoping Plan at the
community level is done for comparative purposediustrate the likely scale of potential co-
benefits in the context of existing programs.

NOx and PM2.5 Co-Benefits — “After” Proposed Scoping Plan

This analysis of co-benefits from the Proposed BappPlan measures focuses on the major
categories that, due to measures that reduce GHsiems, are likely to reduce NOx and
PM2.5 emissions by the 2020 timeframe, and for tviiata exist to quantify reduction
estimates. (Several other measures are discussdithtjvely.) Many of these criteria pollutant
co-benefits are expected due to net reduced/avdodsd fuel combustion (e.g., through
electrification or energy efficiency). In this dysis, approximate percentage-based or
fractional-based reductions were estimated for ntatggories in order to scale the statewide
benefits to the particular sources in the localidétinington study area. While it is likely that
the actual onsite reductions at industrial souvadgliffer across individual facilities from the
assumed uniform 10 percent reductfBhthe analysis identifies how reductions at theséifies
affect the overall level of co-benefits. Given thecertainties in available information and the

% The “before” case includes what we collectivelferéo here as the “Existing and SIP Measurestasgnting
existing programs that focus on direct control ritecia and toxic air pollutants, and reflectingadopted rules and
measures through December 31, 2006, and SIP measline “before” case already includes major goods
movement measures (ships, port trucks, cargo handtjuipment); diesel risk reduction measuresyneditated
gasoline and low-sulfur diesel fuel measures; Newr& Review and stationary source permitting,Ltee/ZEV
program; life-cycle benefits from the initial Paylemeasures for vehicles; consumer products réiguls; railroad
MOUs; and many other measures. Collectively, theisting and SIP Measures” will provide substantial
improvements to air quality by 2020, which are ggetghan — and independent of — the additional exaefits in the
“after” Proposed Scoping Plan case. More inforaratiegarding SIP Measure quantification factorslwafound in
the State Implementation Plan.

1%The reductions at any one facility could be muakatgr or lesser than 10 percent. For examplg,sraall or no
reductions might occur because available cost-gffeindustrial emission reductions have alreadsrbe
implemented at a particular site.
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type of analysis used, estimated co-benefits cbeldreater or smaller than estimated here. As
individual measures are developed better estintdtes-benefits should be possible.

Table H-13: Emissions in 2020 Reflecting Existingnd SIP Measures and
“Before” Proposed Scoping Plan — Wilmington Study Aea
(tons per day, selected categories)

NOx | ROG | SOx | PM25
STATIONARY SOURCES
Electrical Utilities 0.83| 0.04f 0.01 0.0%2
Oil and Gas Production (Combustion) 0.06 0.11 0/0®@.00
Petroleum Refining (Combustion) 336 064 2.00 0J0
Manufacturing and Industrial 094 010 1.00 0.p2
Service and Commercial 038 0.09 0.02 0.p4
Other Fuel Combustion 0.73 002 050 0.4
AREA SOURCES
Oil and Gas Production 0.03 0.14 0.00 0.pO
Petroleum Refining 192 110 432 0.36
Petroleum Marketing 0.00 258 0.00 0.0
Residential Fuel Combustion 0.15 0.02 0.p1 0Jo2
MOBILE SOURCES

On-Road Motor Vehicles 3.42 1.78 0.04 0.27
Aircraft 0.02 | 0.02| 0.00, 0.00
Trains 0.82 | 0.06| 0.00] 0.02
Ships and Commercial Boats 129 1.32 1p1 ()42
Recreational Boats 0.06 034 0.00 0.03
Off-Road Equipment 1.54 1.05 0.00 0.44
Fuel Storage and Handling 0.00 0.09 0.00 0Joo
STUDY AREA TOTAL 28,5 | 153 | 101 3.3

The basic approaches for estimating the NOx and.BM&-benefits of the Proposed Scoping
Plan measures are described in the following sestixy category.

Electricity Production

Renewables Portfolio Standard (Measure E-3)The Proposed Scoping Plan reflects the goal
of increasing California’s Renewables Portfoliortard (RPS) for the mix of power generation
to 33 percent by 2020. The increased use of renlewavould mean displacement of other
electricity generation, primarily combustion-relhigperations, largely natural gas. Using the
California Energy Commission’s estimate that aldfupercent of electricity is generated in-
state, we assume 70 percent of the benefit willooestate. This measure is expected to result
in avoided statewide generation (and associatedl@ddine losses) of approximately
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48,000 GWh, which is approximately 13 percent redato the estimated 2020 total state
generation of 370,000 GWh. For simplicity, we assufor Wilmington the overall 13 percent
average in displaced electricity generation (pritparatural gas units)™*

For power production related to the localized Wilgton study area, the modeling inventory
shows the 2020 levels for electric production “vefdhe Proposed Scoping Plan measures to be
0.83 tons per day NOx and 0.02 tons per day of BNI&sing the Electric utilities category from
Table H-13), resulting in an estimated Scoping Rlaifbenefit of 0.076 tons per day NOx and
0.002 tons per day of PM2.5.

Energy Efficiency (Measure E-1) and Million Solar Rbofs (Measure E-4): The Proposed
Scoping Plan considers further energy efficiencgriomements in the electricity sector that will
decrease demand for electricity (e.g., buildinglapge standards, utility energy efficiency
programs), and the Million Solar Roofs program.e3én measures are expected to result in
avoided generation (and associated avoided lirse&)0f approximately 35,000 GWh and
4,800 GWh, respectively, which is approximatelypktcent relative to the estimated 2020 total
state generation of 370,000 GWh. Applying the o#ida to the electric utility category
emissions in the localized Wilmington study areae&sponds to a co-benefit reduction of
0.058 tons per day of NOx and 0.001 tons per dd3i\i2.5.

Combined Heat and Power (Measure E-2)The Proposed Scoping Plan considers a statewide
usage of 32,000 GWh of combined heat and power JCIPIP systems generate electricity and
thermal loads at a facility, such as a school, halspr manufacturing site, replacing onsite
thermal generators (boilers) and grid electricithis replacement results in a net energy savings
between a CHP system and a power plant, becaugewer plant also generates a thermal load
but is unable to use it. Additional benefits ird#uavoided line loss for electricity saved.
However, this shift can also change the locatiooospollutants, as CHP systems can generate
the same, more, or fewer co-pollutants than thegpglant, depending on the system’s design
and operation and on what type of industrial bdther system is replacing. CHP systems also
have a wide range of sizes, so their regulatoryirements can vary, and at this time the specific
locations where CHP will be deployed are not knoBecause of this uncertainty, we have
assumed a shift between power plant and CHP tmmegusal, and we have not assumed co-
benefits in criteria pollutant reductions from CHP.

Limitations of Analysis: Several caveats should be noted regarding the powwduction
calculations for this analysis. It is difficult szale both the statewide electricity usage and
statewide electricity production accurately to tlisalized Wilmington study area. The
electricity usage may be higher in the region thamverage across all other areas, due to the
heavy industrial and port-related uses in thisaegiAt the same time, the power production
operations (power plants, etc.) associated witkectic Utilities” that are included in the 9-cell
modeling inventory may not correspond exactly ® phoduction locations of the electricity that
is consumed in Wilmington. Given the uncertainttbe benefits of greener electricity could be
greater or smaller for this region.

191 This renewable energy analysis assumes that ihamyfacilities are built, they are either locatedside the
Wilmington study area or they do not result in &inerease in criteria pollutant emissions compaecette
prevailing power production sources already indtem. The estimate of reduced combustion-reldésdrieity
generation should be sufficiently conservativertsuge we have not overstated the potential co-iisraéfthe RPS.
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A further consideration is that most major statigrsource facilities (including power plants) in
the South Coast Air Basin are included in the aissr RECLAIM program for NOx emissions
trading. This makes the estimation of ProposegibgoPlan local or even regional co-benefits
of NOx reductions from stationary sources in teigion more uncertain. Therefore, we have not
included any NOx co-benefits estimates from statigrsources.

Residential/Commercial Fuel Combustion

Energy Efficiency (Measure CR-1) and Solar Water Hating (Measure CR-2): The

Proposed Scoping Plan considers energy efficiamgyovements and solar water heating in the
residential and commercial fuel combustion area N&vve assumed that this would result in a
10 percent reduction in energy demand, and thae®8€ent of this would be reduction in natural
gas combustion. The modeling inventory categdfesvice and Commercial” and “Residential
Fuel Combustion” (Table H-13) in the Wilmington 8Hcarea together give an estimate of
approximately 0.53 tons per day NOx and 0.06 tarsdpy PM2.5 in the “before” Proposed
Scoping Plan case. Applying the reduction fractjame would estimate a Scoping Plan co-
benefit reduction of 0.048 tons per day NOx an®@B40tons per day PM2.5 in the localized
Wilmington area.

Gasoline Measures - On-Road Motor Vehicles

The Proposed Scoping Plan considers the benedits fiull implementation of AB 1493 Pavley
Phase | and Phase Il for on-road passenger velfiolessure T-1). (It assumes eventual
authority to implement the AB 1493 regulation oe w$ other measures such as “feebates” if
needed to achieve equivalent reductions.) The t@s®scenario “before” the Proposed Scoping
Plan measures has already included some adjustardifieé-cycle benefits of the initial Pavley
Phase | measures, as included in the Existing #xnd/8asures. The additional measures
(measures T-3 and T-4) and full implementationligblaases of Pavley (measure T-1),
recommended by the Proposed Scoping Plan, areatetirto provide an additional 20 percent
reduction in gasoline combustion, i.e., beyond wied accounted for in the “before” scenario.
Therefore, for this analysis, we have assumedtitiga¥Vilmington area would experience this
same additional 20 percent reduction in gasolimelgstion in the on-road motor vehicle usage
and a corresponding 20 percent reduction in ennssio

In the Wilmington 9-cell study area, the emissibosn gasoline combustion from on-road
passenger vehicles are estimated to be 1.03 tortapdNOx, 0.03 tons per day SOx, and
0.11 tons per day PM2.5.

Applying the 20 percent reduction in gasoline costlmun, we estimate a co-benefit reduction of
0.022 tons per day of PM2.5. We have not assumgd@x reductions, because we allow for
the possibility that NOx reductions would be creditoward the LEV regulation. However,
NOx reductions could occur. Some additional beseiie expected from avoided fuel delivery
emissions, but these would be small for this lacellysis and have not been quantified.

Diesel Measures - On-Road Motor Vehicles

The Proposed Scoping Plan considers measures thidd veduce vehicular diesel combustion
emissions, including aerodynamic improvements (mnea$-1) and medium/heavy-duty
hybridization (measure T-8). We have assumeder&ept reduction in diesel combustion in
on-road diesel vehicles from these combined measurethe Wilmington 9-cell study area, the
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emissions from diesel combustion from on-road muédnicles are estimated to be 2.2 tons per
day NOx, 0.01 tons per day SOx, and 0.1 tons pgPdé2.5.

Applying the 5 percent reduction in diesel comburstiwe estimate co-benefit reductions of
0.11 tons per day NOx, and 0.005 tons per day PM2.5

Goods Movement

Many Goods Movement measures are already accotortedthe Existing and SIP Measures,

so their benefits are counted in the “before” saenarhis includes rules for port trucks, cargo
handling equipment, commercial harbor craft, ocgaimg vessel rules such as shore power, and
others, and it includes Vessel Speed Reductionigons, already in place at the Ports of
LA/Long Beach.

The Goods Movement efficiency measure (T-6) reconted in the Proposed Scoping Plan is
additional to the SIP, but has not been developeshough detail to provide well-defined
estimates of co-pollutant benefits. However, tiuelg area contains a very large concentration
of goods movement sources, and the potential cefltdrom the recommended measure in the
Proposed Scoping Plan could be significant. Tlop®sed Scoping Plan considers diverse
system-wide efficiency improvements across the @lgolods movement sector. It is difficult at
this time to characterize exactly what will be &sk@d in the localized Wilmington area, but they
should be substantial. Some of the potentialesgias are described below.

Commercial Harbor Craft Education/Outreach for Main tenance and Design Efficiency:

The Goods Movement efficiency measure considersawgments in harbor craft efficiency
through various measures, the benefits of whicmateet individually quantified. We have not
estimated reductions in the Wilmington area, builbise the study area includes the ports and
railyard activity, co-benefits in reduced NOx andP5 would be expected.

Anti-ldling Measures for Cargo Handling Equipment: The Goods Movement efficiency
measure considers reductions in idling emissionsdogo handling equipment at ports and
railyards through anti-idling measures, the besedftwhich are not yet individually quantified.
Because the area includes ports and railyard gctoo-benefits in reduced NOx and PM2.5
would be expected.

TRU Electrification at Distribution Centers and Energy Efficiency Guidelines: The Goods
Movement efficiency measure considers measureswinezild expand on the existing transport
refrigeration unit (TRU) ATCM regulations, both Wienergy efficiency guidelines and
limitations on using internal combustion engine povor cold storage at distribution centers and
grocery stores. There are cold storage distribuaailities in the Wilmington study area, and
there are likely to be NOx and PM2.5 co-benefitstiese TRU measures in the area.

Port Trucks: Benefits for the Port Truck rule were already eatied in the “before” case for

the Existing and SIP Measures, including a NOx cédua of ~8 tons per day for the South Coast
Air Basin, estimated from the Port Truck rule. Wfe not assuming any additional measures
resulting in co-benefit reductions for the “aft€&foposed Scoping Plan case. However, in the
modeling inventory analysis, the benefits due ®Rbrt Truck rule were spatially distributed
along with all other heavy-duty trucks using theA&Cheavy-duty truck model. In reality,
proportionally more benefits of the ~8 tons per N&x reduction would be expected to be
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highly localized near the Wilmington area thanldely to have been captured by the SCAG
truck model.

Modeled Co-Benefit Reduction: Although the specific regulations and strategieisnmorove
efficiency in the goods movement sector have nobgen identified, it is reasonable to assume
a 10 percent reduction in emissions from shipfmdrand off-road equipment in the Wilmington
study area. This would provide 1.5 tons per dalM©Ok reductions and 0.05 tons per day of
direct PM2.5 reductions. We believe this is a eovative estimate, as the recommended
measure in the Proposed Scoping Plan assumeser@hpreduction in greenhouse gas
emissions from goods movement sources by 2020.

Reductions at Industry Faclilities

The Proposed Scoping Plan identifies 6 measuregafious industrial categories. The

modeling inventory for the Wilmington 9-cell arekentifies numerous point source facilities in
the categories of petroleum refineries, oil andasluction, and others. (Cement and glass
manufacturing facilities do not occur in the Wilrgion area.) The emissions inventory data also
identify the processes that are combustion relaiech as boilers over 10 MMBtu/hr.

One further consideration is that most major stetrg source facilities (including refineries, oll
and gas production facilities, and many other magdustrial sources) in the South Coast Air
Basin are included in the district's RECLAIM progrdor NOx emissions trading. This makes
the estimation of local or even regional co-beseditNOx reductions from stationary sources in
this region more difficult. Therefore, we have matluded any NOx co-benefits estimates from
any stationary sources in the final totals. (PM2duction estimates are not affected by
RECLAIM.)

Specific source types are discussed further beleor.the purposes of this evaluation, it was
necessary to make assumptions about potential iemissductions at industrial sources in the
Wilmington area. We assumed that industrial saiveeuld achieve greenhouse gas emission
reductions through efficiency measures that redunsite fuel use by 10 percent, either in
response to a cap-and-trade program, due to thises the facility energy efficiency audits or
due to measures to reduce fugitive emissions friband gas extraction and refineries, and
refinery flaring. While it is likely that the aauonsite reductions will differ across individual
facilities from the assumed uniform 10 percent ntidn %% the analysis identifies how
reductions at these facilities affect the overalel of co-benefits. Some information is available
about the emission reductions potential and passitst for of reductions at these sources.

Energy Efficiency and Co-Benefits Audits at Large hdustrial Sources (measure I-1):The
Proposed Scoping Plan recommends the use of daddsntify efficiency improvements to
produce cost-effective GHG emission reductionsuagd industrial sources. The measure is also
intended to provide additional information to exakiwhether cost-effective greenhouse
reduction measures would also provide criteriaytafit and/or air toxics reductions as a co-
benefit. Some level of reduction in NOx and PM2din energy efficiency measures at large
industrial facilities in the Wilmington area is éiky, but it is not possible to quantify reductiats
this time.

192 The reductions at any one facility could be muakater or lesser than 10 percent. For examplesreall or no
reductions might occur because available cost-gffeindustrial emission reductions have alreadsrbe
implemented at a particular site.
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Refineries: The Proposed Scoping Plan includes three meashatetatget GHG reductions

from the refinery sector. One measure would rentbgemethane exemption for VOC sources
(measure I-5), and the second would reduce flgnmeasure 1-4). The third measure would

place refineries under a cap. In general, theyarsasuggests that many refineries could
implement efficiency measures (such as boiler egpeents or efficiency “tune-ups”) that could
reduce GHG emissions at relatively low cost. Thggtfor these measures, a fuel savings on the
order of 10 percent seems feasible. If implenastatewide, this could produce a PM2.5 co-
benefit on the order of 0.14 tons per day.

In order to illustrate the possible co-benefitsadinery GHG reductions in Wilmington, ARB
assumed uniform reductions of 10 percent at edaterg in the study area. The area’s four
large refineries account for just under 30 percénlhe refining capacity in the state, and the
potential benefits of a 10 percent improvementeimery fuel use efficiency could produce
about a 0.04 ton per day reduction in PM2.5. NoxM&luctions are estimated because each
refinery in the area is under the RECLAIM program additional NOx reductions at a refinery
are likely to be offset by NOx emissions elsewharthe facility or in the region.

Oil and Gas Extraction: The Proposed Scoping Plan recommends regulatintivielg

emissions from oil and gas extraction and placmmlzustion sources in the sector under an
emissions cap (measure |-2). For this localizeadyesis, we have assumed a 10 percent
efficiency improvements applied to combustion-redprocesses at these facilities in the
Wilmington study area as a result of the regulasind the cap. The modeling inventory shows
approximately 0.06 tons per day NOx and minor PM&B combustion processes occurring at
oil and gas production facilities in the Wilmingt®rcell area. Applying a 10 percent factor
would result in co-benefit reductions in emission®.006 tons per day of NOx and a minor
amount of PM2.5. As discussed above, we are fogumn the PM2.5 reductions, due to
RECLAIM considerations affecting NOx from statiopaources.

Industrial Boiler Efficiency and Internal Combustion Engine Electrification: The Proposed
Scoping Plan would place industrial boilers andieegyunder an emissions cap. For this
preliminary evaluation, we have assumed 10 perkictency improvements applied to boilers
larger than 10 MMBTU/hr and internal combustion)(BDgines at facilities in the Wilmington
study area as a result of the cap. The modelwgnitory includes 0.42 tons per day NOx,
0.026 tons per day SOx, and 0.093 tons per day PMan boilers larger than 10 MMBTU/hr
and IC engines occurring at facilities in the Wihgiion 9-cell area (other than power plants,
refineries, and oil and gas production). Applyad0 percent reduction factor for these boilers
and engines results in estimated emission redwctd0.042 tons per day NOx, 0.003 tons per
day SOx, and 0.009 tons per day PM2.5. As discuakeve, we are focusing on the PM2.5
reductions due to RECLAIM considerations affecthi@x.

Summary of Emission Co-Benefits

Table H-14 summarizes the estimated co-benefit®amseductions estimated for the
Wilmington study area resulting “after” the Proposxoping Plan recommended measures.
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Table H-14: Estimated 2020 Emission Reduction Codhefits
“After” Proposed Scoping Plan for the Wilmington “9-cell” Study Area

(tons per day)

Category NOXx PM2.5 Predominant Fuel
Electricity
Renewables Portfolio 0.076 0.002 Natural gas
Efficiency & Million Solar Roofs 0.058 0.001 Natural gas
Combined Heat and Power ¢ ¢ Mixed
Residential/Commercial Fuel 0.048 0.0054 Natural gas
On-Road Gasoline b 0.022 Gasoline
On-Road Diesel 0.11 0.005 Diesel
Goods Movement 15 0.05 Diesel
Industrial
Refineries * 0.04 Mixed
Oil and Gas 0.006% minor Mixed
Boilers & IC Engines 0.042?% 0.009 Mixed
Subtotal of calculated reductions 1.8 0.12
TOTAL Non-RECLAIM Reductions * 1.7 0.12

@ For stationary sources we focus only on the PM@dictions, due to RECLAIM considerations that etfféOx in
the South Coast air basin. See text.

® No NOx reductions are assumed from reduced gasobmbustion under Pavley provisions, however, such
reductions could occur. See text.

¢ No criteria pollutant co-benefits from this categare assumed to occur in the Wilmington studpaaiace the
specific locations and types of changes are nowvknat this time. See text.

Health Benefit Estimate

As an illustration of the benefits of existing prams and the co-benefits of the climate change
Proposed Scoping Plan, the reduced health impaste@ted with these NOx and PM2.5
emission reductions were considered. The healpaats associated with ozone and PM2.5
range from respiratory effects to premature dedths section discusses the potential decrease
in adverse health effects associated with emiggduactions that will occur in Wilmington as a
result of the Scoping Plan.

The methodology that ARB uses to quantify prematie@h and other health impacts from
exposure to air pollutants is based on a peerasn@demethodology developed by U.S. EPA.
ARB augmented U.S. EPA’s methodology by incorporathe results of new epidemiological
studies relevant to California’s population, indhgiregionally specific studies, as they became
available. The methodology was described in ARB&ch 2006 Emission Reduction Plan for
Ports and Goods Movement (Goods Movement)Plan

The co-benefit emission reductions in the studg aveuld produce regional health benefits. A
relatively small portion of these benefits wouldocin the study area (approximately
300,000 area residents). Health benefits duediocteons in NOx are mostly at the regional
levels, since NOx emissions have usually travedl@aie distance before they are transformed
into PM via atmospheric reactions. Point souraalmestion PM emissions persist in the
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atmosphere and increase exposures both in thevaexa they are emitted and broadly
throughout the region. Based on previous modeindies of the impact of port and rail yard
PM emissions in the South Coast Air Basin condubteARB, PM exposures will be reduced
far beyond the study area, and a majority of thedthdenefits are expected to occur in areas
outside of the Wilmington community?

Using the previously described methodology thatetates emission reductions in the air basin
with expected regional health benefits there wdnddipproximately 11 avoided premature
deaths attributed to emission reductions that oeccWilmington as a result of the Scoping Plan.

103 ARB staff analysis indicates that about 20 percétine health benefits would occur in the Wilmimgtarea.
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Overview of Regulatory Programs for Criteria and Toxic Air
Pollutants in California
1. Local District Stationary Source Programs

Large industrial sources, such as refineries, fatpand power plants, as well as the smaller
retail gasoline service stations, dry cleaners,lakeries, are known as “stationary sources.”
The air pollution associated with growth in thesgisnary sources is addressed in regulatory
programs independent of AB32. The following pr@dadackground information on how the
air pollutant emissions from stationary sourcesaai@ressed in California.

Regulatory Structure

The regulation of stationary sources is conductedrae levels of government in California:
federal, state, and local. The federal Clean Ait vequires states to directly regulate both
stationary and mobile sources through a state imgigation plan (SIP) to provide for
implementation, maintenance, and enforcement dftibased national ambient air quality
standards. The SIP outlines all of the natiortatesvide, and regional strategies that will be
used to meet air quality standards by a given datehe federal level, U.S. EPA is
responsible for implementation of the federal CléarAct. Some portions of the Act are
implemented directly by U.S. EPA. Other portions implemented by state and local
agencies.

Responsibility for attaining and maintaining amliain quality standards in California is
divided between ARB and the 35 independent loegbaliution control and air quality
management districts (districts, AQMDs and APCDs)addition to the federal Clean Air
Act, ARB and districts implement requirements a@tstlaw including the California Clean
Air Act. Both State and federal law address palii$ like ozone and fine particulate matter,
as criteria pollutants, and toxic pollutants likenkene and lead, as TACs.

State law vests ARB with direct authority to regalpollution from mobile sources, fuels,
and consumer products. Primary responsibilityctontrolling pollution from stationary
sources lies with the districts. ARB, howevergsponsible for submitting plans and
maintaining a program that is in compliance wittidial regulations, should any district fail
to meet its responsibilities. As a result, ARB hasoversight role in assuring district
compliance with federal requirements. The fedgoalernment retains the exclusive
authority to regulate interstate trucks registeretside California, certain new farm and
construction equipment, new locomotives, ships,arataft.

U.S. EPA, ARB, and the districts work together donplement each other’s efforts to
achieve clean air. ARB and districts collaboratamany air quality programs throughout
California, including the development of the SIBsdchieving the national ambient air
quality standards. Those portions of the planshvire federally required are then approved
by ARB and subsequently U.S. EPA before becomimggddhe federally-required SIP.

The State-to-local delegation of authority to tieritts over stationary sources carries with
it the responsibilities of developing region-specitiles, permitting, enforcement, collecting
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data associated with emissions inventory, and tépgvation of local air quality plans. The
districts may obtain authority from U.S. EPA tothe primary implementing and enforcing
agency for certain federal requirements, such assoeirce performance standards (NSPSs),
national emission standards for hazardous air faoits (NESHAPS), and the prevention of
signification deterioration (PSD) program.

Stationary Source Permitting

This section summarizes the primary legal requirgsér permitting stationary sources of
air pollution in California. Each district has gded a set of rules to meet State and federal
ambient air quality standards. District rules defihe procedure and criteria districts use in
permitting stationary sources. Although specities vary in scope and level of stringency
by district depending on the region’s air qualitgtss, the general procedure for permitting
new and expanding sources is the same throughewstdke. Pollutant-emitting sources must
obtain an authority to construct before beginniagstruction, and a permit to operate after
the completed facility demonstrates compliance wigtrict rules and the facility's permit
conditions. Where applicable, district permit pargs incorporate federal stationary source
program requirements.

District requirements for stationary sources gehefidinto two categories. The first
category of rules applied to stationary sourcgmersitting rules for the construction and
operation of new and expanding stationary sourd@é®se rules are referred to as the New
Source Review (NSR) program. A second categorgagdirements is rules which every
source, Or every source in a certain category ofcas, must meet. These are often referred
to as prohibitory rules. They apply whether or asburce is new or existing.

New Source Review.The NSR program is the foundation of stationanyrse emission
control in California and allows industrial growtit continue in polluted areas while not
undermining progress toward meeting clean air stadsd NSR rules apply in areas that do
not comply with ambient air quality standards (irenattainment areas). Because most
districts are nonattainment for at least one gatpollutant, NSR is a key component of
stationary source permitting programs. NSR rudggilate new or expanding stationary
sources that emit or have the potential to emitaitgria pollutant (or precursor) for which
there is a State or federal ambient air qualitpyddéad. NSR is intended to allow growth
while limiting emissions from new or expanded sastc Therefore, NSR programs provide
mechanisms to (1) reduce emission increases upifiosugh clean technology, (2) provide
for a no net increase in emissions, and (3) r@swatnet reduction in emissions. This is
accomplished through two major requirements in estnict NSR rule: best available
control technology (BACT) and offsets.

Best Available Control Technologyis required for new and expanding equipment or
processes at stationary sources that result ins@migncreases above designated
thresholds. BACT requires use of the cleanedie-sththe-art technology to achieve the
greatest feasible emission reductions. Significadtictions in criteria pollutants have
been achieved using this strong technology-basprbaph to air pollution control. For
example, BACT emission levels for oxides of nitnodBlOx) in California are 98 percent
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less for power plant gas turbines than in 1982%ndercent less for gas-fired industrial
boilers than in 1983.

In addition to BACT requirements, owners of newerpanding sources may be required
to mitigate, oroffset, the increased emissions that result after irattati of BACT.
Offsetting is the use of emission reductions froastng sources to offset emission
increases from new or expanding sources. The anodwiffsets required depends on the
distance between the source of offsets and thean@xpanding source. Offsets are
generally required at a greater than 1-to-1 raiithat when the new or expanded facility
begins operation, more emissions are reduced tigain@eased. If a source obtains
emission offsets outside the local area (i.e.rlpasin), or if one type of pollutant is offset
against another type (i.e., interpollutant), therese must use air quality modeling to
show that these offsets will result in a net beénediome districts have pre-established
ratios for interpollutant offsets in their rules.

If a stationary source reduces emissions belowahemission levels allowed by the
district, in some cases that source may "bank'tedection in emissions to offset
emissions from future projects. Emissions banketthiis manner are callenission
reduction credits (ERCs)and can be used as offsets by the source orcolithér
sources. ERCs must meet specific criteria befueg tan be issued. Criteria include
that the actual emission levels reduced be addgudieumented via records, emissions
are in addition to that which are required by lawd there be mechanisms in place to
ensure those reductions continue into the future.

Prohibitory Rules._ Each district also has rules aimed at limiting &swns from existing
stationary sources, known as prohibitory rules; éxav these rules apply to new sources as
well. Prohibitory rules may be generic, such asting the maximum level of a particular
pollutant (such as NOx) at any facility, or theyyraadress specific equipment, such as a
turbine, a boiler, or a reciprocating internal castion engine. Sources are also subject to a
general nuisance rule which provides authorityheodistrict to control the discharge of any
air contaminants that will cause injury, detrimemntisance, endangerment, discomfort,
annoyance, or which have a natural tendency toecdaisage to business or property. To
date, the 35 districts in total have adopted huwtglgé prohibitory rules aimed at reducing
criteria and toxic air pollutant emissions. Excepiere a source is exempt from permit, the
proponent of a new or expanding source will norgnllve to demonstrate compliance with
both NSR and prohibitory rule requirements in aaynut application submitted to the
district.

Toxic Air Contaminant Requirements: Most districts include TAC review coincident with
permit review of criteria pollutants. Sources éimg TACs must comply with district
requirements regarding the risk assessment andatith of TAC emissions. Some districts
have established acceptable levels of health S&keening analyses and health risk
assessments may be performed as part of the pagmptbocess, or as part of the State
AB2588 Hot Spots Program. In the case of signifidealth risks, districts may require
mitigation sufficient to reduce increased riskdtetable levels. In addition, a new or
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expanding source, as well as existing sources,baaubject to either a federal NESHAP, a
State-mandated airborne toxic control measure pigated by ARB, or both.

Health Risk Assessment (HRA): As mentioned above, the impacts from any TACtdha
emitted from a stationary source project are adaeksising a health risk assessment, or
HRA. An HRA is an evaluation of the potential fmtverse health effects that can result
from public exposure to emissions of toxic substancThe information provided in an HRA
can be used to decide if or how a project shoutdged. Some districts have regulations, or
established policies, on HRAs for making risk maragnt decisions. An HRA addresses
three categories of health impacts from all pathsa@fyexposure: acute health effects from
inhalation only, chronic non-cancer health effeats] cancer risks from multiple exposure
paths. Acute health effects generally result fedmart-term exposure to high concentrations
of pollutants. Chronic non-cancer health effestgh as lead intoxication affecting the
nervous system, and cancer risks may result frog-term exposure to relatively low
concentrations of pollutants.

Air dispersion models are used to predict the antla@ concentrations of the toxic
substances emitted by the source. The output fnocteling is combined with pollutant-
specific factors called unit risk factors (for caneffects) or reference exposure levels, for
acute and chronic non-cancer health effects. Caimdpithis information will provide an
estimate of the potential cancer risk (in chan@spllion) and potential non-cancer
impacts expressed as a hazard index. Dependitigeaesults, the district may approve the
project as is, require additional pollution corgrtiat represent the best available control
technology for reducing toxic emissions (T-BACTi,may reject the project altogether.

Ambient Air Quality Impact Analysis: In California, most district permitting rules recg
evaluation of the air quality impact of a projeztie based on proposed emissions of the
project. Rarely will district source permittinges determine permitting requirements using
projections of air quality impacts generated bygaiality models. Usually, air quality
analyses are only required when emission offsetsar provided. In most cases, only NSR
requirements are imposed by California districtesiPSD requirements are mostly enforced
by U.S. EPA. As a result, air quality modelingnsstly used to demonstrate that the project
does not create a new violation of a State or Eddenbient air quality standard, or
exacerbate an existing one. If there are projemésdviolations of standards or, in some
cases, PSD increments, the project may not be epgronless acceptable mitigation
measures are provided. The project is assumeesd tme net air quality benefit
requirement if it complies with all district emiesi offset requirements. The emission
threshold level at which offsets are required \&ahbg district and is in accordance with
minimum requirements of the California Clean AirtAc

Federal Program: In addition to the district rules, there are dksteral rules which govern
the permitting of new or expanding stationary searefederal NSR and PSD. The purpose
of federal NSR is to ensure that air quality doesdeteriorate any further in areas with bad
air quality (“nonattainment areas”), while PSD eesithat areas with good air quality

will continue to maintain good air quality (“attament areas”). Many district rules
incorporate these federal regulations by reference.
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Review of Significant Effects on the Environment

Before the district can issue or deny a permif@roject which may have a significant

effect on the environment, the project must comyty the California Environmental

Quality Act (CEQA). The purpose of CEQA is to eresthat a project's environmental
impacts and alternatives are disclosed to govertahdacision-makers and the general
public, and that any impacts are mitigated to tlaximum extent feasible. CEQA applies to
governmental decisions that require the exercigedyfment or deliberation (i.e.,
"discretionary activities"), as opposed to decisionvolving only objective measurements
without the use of personal subjective judgmenareing the wisdom or manner of carrying
out a project. In addition, CEQA does not applgtatutorily or categorically exempt
projects, which are defined in CEQA. Regulatorgragies issue permits after the project has
been approved by the lead agency. The lead agemgeynerally the agency with the broadest
discretionary authority in approving the projetistis typically the local land use agency
such as a county planning department.

The CEQA Process: If a project is not exempt from CEQA review,Stanalyzed to
determine if there is the possibility of a sigrégiint effect on the environment. If a significant
effect is possible, the lead agency prepares &alistudy to evaluate the potential for an
effect. If there are no potential impacts, a negadeclaration is issued by the lead agency.
If a potential impact exists which the project pvopnt can and will commit to mitigate, a
mitigated negative declaration can be issued. i@ike, the lead agency will issue a notice
of preparation (NOP) of an environmental impacoregEIR). At this point, responsible
agencies may comment on the required content dEliRe These comments are then used
by the lead agency to produce a draft environmemiaéct report (DEIR). The purpose of a
DEIR is to assess any significant effect on tharenment by the project and to evaluate
potential mitigation measures. This report is e for review by responsible agencies
and the public during the public review period. n@nents on the DEIR by any of these
parties may be submitted prior to the end of thaipueview period on such topics as
completeness and accuracy of the draft EIR. Tae #&gency then reviews these comments
and prepares a final EIR with responses to comnmntke draft EIR. The final EIR is used
by the lead agency in approving the project andelsponsible agencies in issuing permits.

CEQA analyses must consider: impacts of facilitystauction; indirect emissions from
increased mobile source activity; and the cumuaitivpacts of projects within the area. For
example, construction impacts might include fugtdust emissions raised by mobile
construction equipment. Indirect emissions majuthe emissions from trips to and from
work by employees as well as increases in emisgions commercial vehicles using the
facility. Cumulative effects means the individe#flects from the project are considered with
the effects of past projects, other current prejeand reasonably foreseeable future projects.
If there is a significant impact, the lead agenay evaluate the need for mitigation measures
identified in the EIR before approving the project.

2. Statewide Programs

Efforts at the state level supplement local disstationary source permitting programs
through activities that target the reduction oftaxics and criteria pollutants at both
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stationary and mobile sources. With respect tooaics, the process of identifying and
developing regulations to reduce the public heddtks from TACs is led by ARB through a
comprehensive statewide Toxic Air Contaminant Paogr State-level mobile source
programs assist in reducing the localized air gquatpacts of stationary sources, as mobile
source emissions associated with traffic to anchfemd within stationary sources can be
significant—particularly with stationary sourcestiserve as transportation hubs such as
distribution centers, ports, and rail yards. TheganState programs are described below.

Air Toxics Program

California’s air toxics program began in 1983 wiitle adoption of the Toxic Air
Contaminant Identification and Control Act. Theafjof the air toxics program is to protect
the public health. Since 1990, the estimated gamslefrom toxic air pollutants, measured
statewide, has been reduced by 45 percent eveglit@alifornia has had significant growth
in the number of motor vehicles and industry.

To decide what toxic air pollutants are the mogiontiant, ARB has a comprehensive
process to prioritize the identification of substes and to develop control measures. ARB
conducts research and uses the most up-to-dateigcisformation on the chemicals used
in California’s industry and commerce. Based upmnews of exposure and health effects
information, ARB identifies the priority toxic goollutants that pose the greatest health
threat. While there are thousands of chemicals$tedhinto the air, ARB’s ongoing review
ensures resources are focused on control actiahsnibst benefit public health. The Air
Toxics Program has indentified almost 200 substamdech are hazardous to the people of
California, and the list continues to grow. Amdhgse listed are asbestos, environmental
tobacco smoke, and, diesel particulate matter ¢tlies!).

Control measures that reduce TACs (known as aigbtaxic control measures, or ATCMS)
adopted by ARB have resulted in significant redurtiof toxic emissions. These ATCMs
require stringent controls and in some cases, camplimination of the use of the toxic air
pollutants through pollution prevention. For ATChat apply to stationary sources, the
districts typically adopt the State control measuate their own rules. To date, ARB has
adopted 17 non-diesel PM toxic control measuresréthuce the health impacts from both
mobile and stationary sources. These measuragimceéducing chromium emissions from
decorative chrome plating facilities, reducing bame from retail gasoline service stations,
prohibiting the sale and use of automotive coattw#aining hexavalent chromium or
cadmium, and prohibiting the use of asbestos-coimigirock on unpaved roads.

Another component of California’s air toxics progrés the AB2588 Air Toxics “Hot Spots”
program, which requires facilities to report thair toxics emissions. Facilities with
emissions that pose a significant risk to publialttemust notify the local community of the
potential risk and then take steps to reduce tblat r

Diesel Program

Particulate matter from diesel-fueled engines @i€1) contributes over 70 percent of the
known risk from air toxics today and is the mosinooon airborne toxic that Californians
breathe. In addition, diesel PM is a significaattion of the state’s particulate pollution
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problem. In September 2000, ARB adopted an aggeeptan to require cleaner diesel fuel
and cleaner diesel engines and vehicles. The Ciaske Reduction Plan will reduce diesel
emissions from year-2000 levels by 75 percent I024hd 85 percent by 2020. This plan

will retrofit new and existing engines with PM élts to reduce emissions. A major
component of the plan calls for extensive use wts$olfur diesel fuel. Traffic at industrial
facilities, such as the trucks that deliver rawenats and remove products and waste, can be
a large contributor to the impact of an industi@lility on a community. The Diesel Risk
Reduction Plan is reducing emissions from diesgires, thereby reducing the contribution
from diesel trucks and engines. Since the adopmtigdhe Diesel Risk Reduction Plan, some
of the strategies in place today in reducing dieddlinclude:

Cleaner diesel fuel: California’s diesel fuel is the least pollutingthre nation. In 2003,
ARB adopted a new regulation lowering the sulfunteot of diesel fuel to enable the use of
advanced emission control technologies for diesgines, such as diesel particulate filters.
The sulfur level in diesel fuel was lowered to ldssn 15 parts per million in July 2006.
California’s fuel regulation applies to on-roadf-odad, and stationary engines, while the
federal low sulfur diesel rule applies only to @ad vehicles.

Cleaner new diesel enginesin 2001, ARB adopted new PM and NOx emissionddads

to clean up new on-road diesel engines that povgeridp trucks, trash trucks, delivery vans,
and other large vehicles. The new PM standar®i3 gercent reduction from the existing
PM standard. With respect to new off-road dieseires, ARB has worked closely with
U.S. EPA on developing new PM and NOx standardergines used in off-road equipment
such as backhoes, graders, and farm equipment.BR/& has proposed new standards that
would reduce the emissions from off-road enginds\els similar to the on-road engines by
2010 to 2012.

Cleaner in-use diesel enginesARB has adopted regulations aimed at reducingaBiyl

other pollutants from in-use diesel engines. Tglations generally rely on the following
approaches to significantly reduce emissions fraesead engines: (1) replace the existing
engine with a new diesel engine; (2) apply an ARBified diesel emission control system to
the existing engine and fuel system (includes mdtieve fuels); (3) replace the vehicle with
an alternative-fueled vehicle or a vehicle witheavncleaner diesel engine; and (4)
operational modification (includes reduced operatime, reduced idling, or use of electric
power). Some of the specific regulations adoptedRB are listed below:

* Requirements for Stationary Diesel Agricultural Exag (2006)
* Ocean-going Ship Auxiliary Engines (2005)

* Public and Utility Diesel Truck Fleets (2005)

* Heavy-duty Diesel Truck Idling Technology (2005)

» Commercial Motor Vehicle Idling Restrictions (2004)

» Transport Refrigeration Units (2004)

» Portable Engines (2004)

» Stationary Engines (2004)

» Waste Collection Trucks (2003)

» School Bus Idling Restrictions (2002)
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Goods Movement Program. Air pollution from international trade and all geothovement
in California is a major public health concern attbregional and community levels. Goods
movement is now the dominant contributor to tramsgtmn emissions in the state. In April
2006, ARB approved themission Reduction Plan for Ports and Goods Moveiimen
California to reduce the emissions and healthinggommunities near ports, rail yards, and
high-traffic corridors. The plan will reduce emass of diesel PM, the NOx and sulfur
oxides (SOx) that contribute to fine particles, aoda lesser extent, the volatile organic
compounds (VOCs) that mix with NOx in the atmosghterform regional ozone. The plan
envisions emission reductions at each step in dloelgmovement path—from ship to shore
to truck or locomotive to the final destinationla strategies, as well as some near-term
actions already taken at the state level, are testbelow:

Goal for Ships—Reduce today’s emissions of dieseMFoy half, NOx by one-

third, and SOx by 80 percent by 2020 The plan seeks to reduce emissions from all
cargo and passenger vessels operating in Califporta and up to 24 nautical miles
from the California coast. Ship strategies inclaaner engines and fuels for main
and auxiliary engines, expanded speed reductiontheaoast, and shore-based
electric power in port. In 2007, ARB adopted aulagon estimated to reduce
hotelling diesel PM and NOx emissions from contasteps, passenger ships, and
refrigerated cargo ships by nearly 50 percent itd2&nd 75 percent in 2020. The
emission reductions will occur in areas at and peats where community impacts
are of most concern.

Goal for Trucks—Reduce today’s emissions of dies®IM and SOx by 85 percent
and NOx by two-thirds by 2020 The plan focuses on the heaviest diesel trucks
capable of hauling cargo containers or substahntid goods. Introduction of 2010+
trucks with advanced technology will continue tleelthe in emissions. Cleaning up
the older truck fleets (including the short-haulcks serving ports), reducing traffic
congestion and idling, routing trucks away fromghéiorhoods, and providing the
cleanest diesel fuel are components of the ovetalk strategy. Recent ARB actions
include anti-idling rules, controls for refrigem@ti units, more inspections in
communities, low sulfur fuel, and software upgrafibesl 993-1998 trucks. In 2007,
ARB adopted a regulation that establishes emisstimmdards for in-use, heavy-duty
diesel vehicles that transport cargo to and frorif@aia’s ports and intermodal ralil
facilities.

Goal for Locomotives—Reduce today’s emissions of@sel PM and NOx by over
80 percent, and SOx by 99 percent by 2020rhe plan seeks to reduce emissions
from locomotives pulling cargo and passenger trdongh at rail yards and in long-
haul service throughout California. Locomotives anbject to federal standards and
two agreements negotiated with ARB in 1998 and 28856include phase-out of
non-essential idling, and preparation of new headthiassessments for 16 major rail
yards and implementation of mitigation measuregtas those results. Low sulfur
fuels are being phased in, starting in 2007. tdlimits and inspection programs are
already reducing diesel PM at rail yards by 20 getc As U.S. EPA has the sole
authority to adopt and enforce locomotive emissiamdards, ARB has been
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encouraging U.S. EPA to expeditiously require titeoduction of the next generation
(Tier 3) of locomotive emission standards.

Goal for Harbor Craft—Reduce today’s emissions of gesel PM and NOx by
roughly 70 percent by 2020 The plan addresses all commercial harbor cnadys(t
ferries, and fishing vessels) operating out of fGatia ports. U.S. EPA requires 30-
45 percent control on new harbor craft and ARBegquiring low sulfur diesel fuel as
of 2007. In 2007, ARB adopted a regulation th#lggshes new and in-use engine
emission standards for both auxiliary and propulsi@sel engines on ferries,
excursion vessels, tugboats, and towboats.

Goal for Cargo Handling Equipment—Reduce today’s ernssions of diesel PM by
over 95percent and NOx by over 8(ercent by 2020 Cargo handling equipment
is used to move goods at ports and intermodayaads. In 2005 and 2006, ARB
adopted two rules to clean up new and existingetlieguipment and gas forklifts. As
an example, the diesel rule requires that all yiarcks be replaced with new, very
low diesel PM engines (or cleaner alternative fyesst within the next five years.

ARB received $1 billion from Proposition 1B, thighway Safety, Traffic Reduction, Air
Quality, and Port Security Bond Act of 2006 reduce emissions from activities related to
goods movement along California’'s four major tredeidors. These funds are allocated to
high pollution areas to reduce the public healtpants of goods movement activities.
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The purpose of this appendix is to document themaptions and calculations Air Resources
Board staff (ARB or staff) used as the basis feeghouse gas (GHG) emissions reduction
measures in the Proposed Scoping Plan and AppendikieB developed the measures
contained herein with technical help from othet&tayencies and the Climate Action Team
subgroups.

General assumptions common to categories of measusectors are listed under the major
headings below. Unless otherwise noted, cost foeasure is the sum of the annualized
capital cost and program maintenance costs. ArmregthCapital Cost is defined as the
product of the capital expenditure and the cap&ebvery amortized over a specified period
of time at an annual discount rate of 5%. Thetehpecovery factor (CRF) is calculated
using the formula:

i@+i)"
@+i)" -1
Wherei is the discount rate (5%) ands the life of the capital. A real discount rafec% is
chosen to match the rate of return on an inflatidjusted 10-year treasury security. The
expected life of the capital is estimated for eaxgtasure. The amortization period is related
to the expected life of the capital or an estintdtdhe period over which GHG reductions are
expected. For example, measures that use a 2@&gp#al life, the CRF is 0.08024 or
approximately $0.08 annually for each dollar ofitalppxpenditure. Each measure described
specifies the estimated capital life and associ@iR#.

CapitalRecoveryFactor=

Savings are generally calculated from reduced gnesgd as a result of efficiency or other
measure. For most measures the savings value irstbe tables results from a reduction in
fuel or electricity use or the net reduction asstad with fuel switching. In the Proposed
Scoping Plan Appendix C the “Net Annualized Costtalculated by subtracting the savings
from the annualized cost. A negative cost valakcates the measure is expected to have net
savings.

In addition to documentation for the recommendedsuees, this appendix includes
documentation for other measures that were ustteirconomic modeling as a surrogate for
the types of reductions that would be made undec#p-and-trade program. The use of
these measures in the economic modeling is disgduss®ppendix G. The additional
measures include the additional energy efficiemzy several Industrial measures.

The values and assumptions documented here amnimia@ly and subject to change during
the regulatory process.
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Transportation

General Assumptions

For transportation measures that reduce fuel cotiamystaff used 8.94 kgGB/gallon
(0.00894 MMTCQE/million gallons) of gasoline and 10.4 kggEdgallon (0.0104
MMTCO.E/million gallons) of diesel in 2020. These GHGigsion factors were also
employed in developing the emissions inventorye €bst for fuel in 2020 is projected at
$3.673 for gasoline and for $3.685 for diékl

Measure T-1—Pavley | and Il - Light-Duty Vehicle Greenhouse Gas Standards (Adopted
Regulation)

GHG Reduction Pgtecr;tlal_ 2020 Annélallzed Savings Net Ar;nl\ﬁl.lzed Cost
Measure G NIl ces ($Millions) (i)
MMTCO,E ($Millions) [Cost-Savings]
Pavley (AB 1493) 1,372 11,381 -10,009
Pavley Il — Light-Duty
Vehicle GHG 31.7 594 1,643 -1,049
Standards
Overview

This measure reduces GHG emissions from passerp@ies, based on a fleetwide average,
through technological efficiency improvements thic&es or other actions. The Pavley
standards (Pavley I) regulate passenger vehicle @idiSsions starting with the 2009 model
year and continuing through 2016. The second pbiage Pavley regulations (Pavley 1) is
expected to affect model year vehicles from 20t6ugh 2020.

Assumptions for GHG Emissions Reduction

The Pavley standards are estimated to achieveuatred of approximately 27.7 MMTC{&
in 2023% resulting from a reduction of approximately 3.llidn gallons of gasoline
consumed statewide in 2020.

3098Million gallonsgasolinex 0.00894 MMTCG,E

— = 27.7MMTCQ,E
gallongasoline

The sezcggld phase of Pavley targets an additioMZ COE starting with 2016 model year
vehicles™.

447Million gallonsgasolinex 0.00894 MMTCG, E

— = 4MMTCQ,E
gallongasoline

194 Fyel costs are California specific from the Catifa Energy Commission Transportation Energy Fasesca
for the 2007 Integrated Energy Policy Repbttp://www.energy.ca.gov/2007publications/CE C-6@0-2-
009/CEC-600-2007-009-SF.Ppage B-5. Costs are 2007$

195 A detailed analysis of the Pavley standards isdioat: http://www.arb.ca.gov/regact/grnhsgas/grnhsgas.htm
1% More information is fount athttp://www.arb.ca.gov/cc/ccms/reports/final_paviggendum.pdf

I-6



Measure Documentation Transportation

Assumptions for Costs and Savings

The average cost for control for passenger carsaradl trucks/SUVs is estimated at $1050
for 2016 model year vehicles based on staff anslydihe second phase of the Pavley
regulations is expected to be approximately twieeaverage cost of a 2016 vehicle by 2020,
or $2100. Fleetwide aggregate costs per vehidgimg from $33-1910 (2009-2020 model
years) for an estimated 1.3 million vehicles parye annualized over 16-19 years resulting
in $1,236M (in 2004%$). Multiplying by a Consumatde Index of 1.11 results in $1,372M

in 2007$. For Pavley Il the costs/vehicle areneated at twice the average 2016 value for
Pavley I. This results in $594M in cost for 1.3khicles annually.

Savings is calculated based on reduced fuel consommultiplied by $3.673/gallon of
gasoline as described above. Savings are bas2d. omMMTCGOE and 4 MMTCQE for
Pavley | and I, respectively.

- . 3.673
3098Million gallonsgasolinex $ — =$11,381M
gallongasoline
- . 3.673
447Million gallonsgasolinex $ — =$1,643V
gallongasoline
Measure T-2—Low Carbon Fuel Standard
: . Net Annualized
GHG Reduction Pgt:;ﬂ'ﬂifr?szo Anngce;!tzed Savings Cost
Measure o ($Millions) ($Millions)
MMTCO,E ($Millions) [Sesi S
Low Carbon Fuel
Standard 15 11,000 11,000 0
Overview

This measure reduces GHG emissions by requiringvacarbon intensity of transportation
fuels sold in California by at least 10% by thery2@20. The low carbon fuel standard
regulation is under development and the reductaihways are being analyzed.

Assumptions for GHG Emissions Reduction

The total projected transportation inventory foelfuaffected by the LCFS regulation is
approximately 215 MMTCgE. This estimate derives from the difference betwihe total
transportation inventory (225.4 MMTGB) and the portion of this inventory that is not
affected by LCFS (approximately 10 MMTGB of aviation, residual fuel oil and lubricants).
Assuming that vehicle efficiency (Pavley | and 18nd use, and goods movement efficiency
measures reduce fuel use, the new projected inneistapproximately 167.9 MMTCS&

with these reductions subtracted. A 10% carbognsity reduction is therefore

16.8 MMTCGE (i.e. 0.1 x 167.9 = 16.8 MMTCE). Because the calculated LCFS GHG
emissions reduction has potential overlap with otfesportation measures staff discount
the calculated reduction of 16.8 MMTGB®by 10% to result in a 15 MMTGCE reduction

for accounting purposes (i.e. 16.8 MMTgEX 0.9 (90%) = 15 MMTCgE).
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Assumptions for Costs and Savings

Staff assumes the costs of producing ethanol aydidsiel are highly competitive with the
current and projected high prices of gasoline dadeal. Staff assumes that implementation
of the LCFS will result in displacing approximatel@% of traditional petroleum derived
products and replacing them with alternative fudllis equates to approximately three
billion gallons per year reduced consumption aditranal gasoline and diesel that the
consumers would buy (savings) and equates to $idnhilollars in lost sales of petroleum
products. Secondarily, staff assumed that alterm&tels could be produced at prices at or
below the pretax wholesale cost of petroleum foelsin energy equivalent basis.
Consumers would not necessarily get this benetith@snarket price commanded by the
alternative fuels would simply be the price of p&tum based products. Recovery of capital
expenditure to produce alternative fuels woulddmvered from the purchase of $11 billion
worth of alternative fuels that replace the petaieuels that were displaced (costs).
Therefore, staff estimates that there will be nodiéerence in the costs of producing fuels
to meet the LCFS compared with the cost of produtiaditional petroleum gasoline and
diesel.

Measure T-3—Regional Transportation-Related Greenhouse Gas Targets

: : Net Annualized
GHG Reduction ngg&'giggszo Annélggtzed Savings Cost
Measure o ($Millions) ($Millions)
MMTCO,E ($Millions) (6 R
Regional
Transportation-
Related Greenhouse 5 500 2,054 -1,554
Gas Targets

Overview

This measure would reduce vehicle miles traveldd TYby approximately 4% through land
use planning. Staff estimated a 4% reduction base®view of modeling literatut¥'.

Assumptions for GHG Emissions Reduction

A 4% reduction in VMT results in a 4% reductionGiHG emissions based on the affected
portion of the emissions inventory. Passengerckefiare projected to emit

160.8 MMTCQE in 2020 which derives primarily (99.8%) from gkse combustion.
Measures in the Proposed Scoping Plan that redhi€e &@nissions from reduced fuel
consumption include Pavley | and Il (measure Tduoes GHG emissions by

31.7 MMTCGQE), vehicle efficiency measures (T-4 reduces GH&sions by

4.5 MMTCGO:E) and high speed rail (1 MMTGE). Subtracting the T-1, T-4 and T-9
reductions from the projected inventory resultapproximately 124 MMTCgGE net GHG
emission for passenger vehicles. A four percesiggon equates to 4.94 MMTGB which
is rounded to 5 MMTCgE.

97 Rodier, Caroline, UC Berkeley, Transportation Simtbility Research Centeé Review of the
International Modeling Literature: Transit, Land Esand Auto Pricing Strategies to Reduce VehicledVi
Traveled and Greenhouse Gas Emissions,” August.2868://www.arb.ca.gov/planning/tsag/docs/rodier -8-1

08_trb_paper.pdf
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1608MMTCO,E - 31.7MMTCO,E - 45MMTCO, E ~IMMTCO,E =1236MMTCO,E
1236MMTCO, E x 004(4%) = 494MMTCO,E

Note that the order in which the reductions arewated changes the resulting expected
GHG reduction for this measure. For example d%areduction in VMT were calculated
from the business-as-usual projection of 160.8 MMJIE, a GHG emissions reduction of
more than 6.4 MMTCgE would result (i.e. 0.04 [4%] x 160.8 MMTGPE =

6.4 MMTCGO:E).

Assumptions for Costs and Savings

Staff conservatively estimates $100/ton of carlemuced for costs and savings are based
upon reduced fuel consumption. For 5 MMT&Qhis is a total cost of $500M. Savings is
the result of reduced fuel use.

lgallongasoline
0.00894VIMTCO,E

494MMTCO, E x =553million gallonsgasoline

$3.673

=$2,054M
gallon

553million gallonsgasolinex

Measure T-4—Vehicle Efficiency Measures

Includes Tire Pressure Program, Tire Tread Standand-Friction Engine Oils, and Solar-
Reflective Automotive Paint and Window Glazing. eEle measures are assumed to apply
primarily to light-duty gasoline passenger vehicl&ghicle population estimates that staff
assumes to be affected by each measure are legpadagely below. These measures are
expected to primarily affect the light-duty vehidleet, however each measure assumes a
specific targeted portion of this fleet based @ifsgngineering judgment.

Potential 2020 Annualized . S ATl
. . Savings Cost
Reduction Measure Reductions Cost i -~
MMTCO.E ($ Millions) ($ Millions) ($ Millions)
2 [Cost-Savings]
Tire Pressure 0.55 152 224 72
Program
Tire Tread Standard 0.3 0.6 123 -123
<L)(|)|st Friction Engine 28 520 1,150 630
Solar Reflective
Automotive Paints 0.89 360 366 -6
and Window Glazing
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Tire Pressure Program

Overview

This measure would increase vehicle efficiency $guaing properly inflated automobile

tires to reduce rolling resistance. A propose@ Pressure Measure (Measure) would
require all automotive service centers and tesg-smog check service centers in California
to perform mandatory tire pressure inspectionseinoles being serviced at the facility and
further requires that the tires be inflated tortenufacturer recommended levels. Increasing
fuel efficiency reduces GHG emission by consumeass lfuel.

Assumptions for GHG Emissions Reduction

1) The USEPA estimates that 54 percent of passengerand 62 percetff of light-duty
trucks have under-inflated tires, of which:
a. Twenty percent of passenger cars and 26 percdighofduty trucks have
severely under-inflated tires (6 pounds per sqiranie [psi] or more) that average
8.65 psi and 8.49 psi below the vehicle manufacsirecommended
specification respectively.
b. Twenty-seven percent of passenger cars and 29matckght-duty trucks have
moderately under-inflated tires (between 1 andipbtpat average 3.42 psi and
3.55 psi under-inflation respectively.
2) Fuel efficiency is reduced by 1 percent for evepsBof underinflation (average of all 4
tires).
3) Tires lose pressure at a rate of approximatelypsneer montt*®
4) A quarterly re-inflation period is assumed duexteasive outreach promoting regular
tire inflation checks and the regulation affectughicles through automotive repair
facilities.

Staff assumes that starting in the first year foilg the Program’s regulatory and outreach
components all vehicles with severely or moderatelgerinflated tires will have their tires
properly inflated. Vehicles with underinflation bfpsi or less are excluded from calculation
assuming that this modest measurement variatigesaffom ambient temperature
fluctuation or error in pressure gauges. Staffreses that 47 percent of passenger cars and
55 percent of light-duty trucks will have modergitehderinflated tires through 2020
averaging 3.42 psi and 3.55 under-inflation. Tgkimo account the air loss rate per month
over a 3 month period, the average pressure caneat a tire inflated an additional 3.42 psi
and 3.55 psi are 1.92 psi and 2.05 psi respect{vely0.649% and 0.693% efficiency
increase) The 2020 light-duty GHG emissions inegnis 160.7 MMTCGQGE from an
expected 18 billion gallons of gasoline. In 20@@& measure is expected to save 0.55
MMTCOE from an expected savings of 61 million gallongas$oline.

198 y.S. Environmental Protection Agency, Office ofifisportation and Air Quality Fuel Economy Labelafg
Motor Vehicle Revisions to Improve Calculation afdf Economy Estimates, EPA420-R-06017, December
2006.

199 Bridgestone Firestone North American Tire, LLC wiédr www.tiresafety.com

Michelin North America, Inc. websitéttp://www.michelinman.com/tire-care/tire-savingdiair-pressure-tips/
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Passenger Cars

8billion gallonsgasolinex 0.00649efficiency) x 047(47% of vehicle$ = 24 million gallonsgasoline

24million gallonsgasolinex 0.00894M = 022MMTCO,E

gallon
Light-Duty Trucks

9.7 billion gallonsgasolinex 0.00693x 055 = 37 million gallonsgasoline

37 million gallonsgasolinex O.OO894M = 033MMTCO,E

gallon

Assumptions for Costs and Savings

Staff estimates costs associated with air compresaw tools, tire gauges, equipment

maintenance and Tire Guide/Yearbook. Cost assomgpfor each affected facility are:

1) Air compressors are an average cost of $468 wiife axpectancy of five years. Staff
estimates that test-only smog check facilities haVe to purchase an average of 1.5
compressors in 2010, 2015 and 2020.

2) Annual compressor maintenance at an average o5®37.

3) Air tools and hoses are $50 every two years ($26)ye

4) High quality tire pressure gauge is $25 with a aryi#e expectancy.

5) Tire Guide/Yearbook is approximately $50 with agayreplacement need.

6) The number of test-only smog check facilities 885, and automotive repair facilities is
33,692 (including test-only smog check facilitiéS).

7) Staff expects that one or two compressors and edsdequipment will be purchased
per test-only facility.

8) The estimated time to check and inflate tires [geexed to be 3 minutes per vehicle at an
average labor rate of $19.63/hour.

9) Eighty-two percent of drivers have their vehicleatianged by professionals-

10) Staff expects that the per-vehicle labor costs balpassed on to the consumer.

To calculate the 2020 annualized cost, staff usesbove assumptions and the capital
recovery factor for either 2, 3 or 5 year amorimafperiod (depending on capital
expenditure). The result is an annualized co$182M and net annualized cost savings of
$72M in 2020. Savings is the result of reduced fise (61 million gallons of gasoline at
$3.673/gallon), which is $224M.

10 california Department of Consumer Affairs, BureduAutomotive Repair, Vehicle Information Database
11 california Integrated Waste Management Board, Bié@ource Reduction StudyBusting the 3000 mile
myth March 2007.
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Calculation Cost ($Millions)

Smog stations

Capital cost in 2020 - Compressors $1,531,516
202_0 annualized capital cost using 5 year CRF (®2X $353.741.54
capital cost)

Capital cost 2020 - Hoses $245,435
202_0 annualized capital cost using 3 year CRF {®36 $90,125.91
capital cost)

Capital cost 2020 — Tire Guide Book $109,082.32
2020 annualized capital cost using 3 year CRF {@36 $40,055.96

capital cost)

Total capital cost for 2020 (sum of annualized gpst

$483,923.42

D

Operating cost 2020 $87,265.85
Total smog check cost for 2020 $571,189.27
Automotive Service Centers

Capital cost in 2020 - Gauge $888,654

2020 annualized capital cost using 2 year CRF {8538
capital cost)

$477,922.65

Capital cost 2020 - Tire Guide Book

$1,742,459.52

D

2020 annualized capital cost using 3 year CRF {236

' $639,846.06
capital cost)
Total automotive center cost for 2020 $1,117,768.71
Total Annual Labor Cost for 2020 $150,163,116
Total cost for 2020 $151.9
Total savings 2020 (61,000,000 gallons gasoline x $224.1

$3.673/gallon)

Tire Tread Standard

Overview

This measure would increase vehicle efficiency t®ating an energy efficiency standard for
automobile tires to reduce rolling resistance.ef@uction in GHG emissions results from
reduced fuel use. Staff estimates that reduciagdhing resistance of tires by 10% results

in a 2% increase in fuel efficiency.

Assumptions for GHG Emissions Reduction

The tire tread program will provide informationdonsumers about the availability of tires
which are identified as low rolling resistanceafStises the following assumptions in

calculating the GHG reduction from this measure:

* In 2020, there will be approximately 25 million pasger vehicles in the fleet

affected by this measure.

* Approximately 5.5 million vehicles are new and #fere not in the market to

purchase new tires.

* New vehicles have low rolling resistance tires @agial equipment from the vehicle

manufacturer.
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» Passenger vehicles affected by this measure dniaerage of approximately 12,000
miles per year.

* The fleet average mileage for passenger vehicfestatl by this measure is
approximately 21 miles per gallon.

* Approximately 15% of tire purchases will be lowlimd resistance (i.e. 15% market
penetration)

* A 10% reduction in rolling resistance results ia% vehicle efficiency increase.

19,500000vehicles<15% = 2,925000vehicles<12,000miles= 35100000000VMT
35100000000VMT +21MPG =1,671428571gallonsx 2% = 33500,000gallons
33500000gallons+ 0.00894MMTCO, E / million gallons= 0.3MMTCO, E

Assumptions for Costs and Savings

Staff estimates that the there is little, if angstcdifferential between tires of varying rolling
resistance and therefore assumes no additionafarostoosing low rolling resistance tires.
The annual program cost is estimated at $625,088dban staff experience with programs of
similar size and scope. Savings is the resuledficed fuel use.

33.5million gallonsgasoline<$3.673/ gallon=$123M

Low Friction Engine OQils

Overview
This measure would increase vehicle efficiency landating the use of engine oils that meet
certain low friction specifications. The AmericBetroleum Institute has established “energy
conserving designation” for certain oils. Thesecsfications would be used as a starting
point for the mandated oils under this measure.

Assumptions for GHG Emissions Reduction

Staff estimates a 2% efficiency increase base@sults from research studi€$. Staff
estimates the efficiency will be achieved in al®kfo of vehicles comprising the light-duty
fleet. The 2020 GHG emissions inventory from ligiaty vehicles is 160.8MMTC4E for

all fuels.

002x 085x1608MMTCO,E = 28MMTCO,E

Assumptions for Costs and Savings

Staff estimates approximately $20 per vehicle amiat operating and maintenance costs for
26 million vehicles affected by this measure in Q0OExisting oils meeting the low friction
criteria are approximately $1/quart more than coteaal oil. The $20 incremental cost is

"2 The Southwest Research Institute (SwRI) conduategsearch program that evaluated the effect dheng
oil on the fuel economy of gasoline and light-ddigsel engine passenger cars called the MercedesiBg11
Fuel Economy Test—DCED L-54-T-9&p://www.swri.org
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based on use of 5 quarts of engine oil at $1 partqaditional for each of 4 oil changes per
year. Savings is the result of reduced fuel usgl@fmillion gallons of gas at $3.673/gallon.

$20x 26 million vehicles= $520M
$3.673/ gallonx313MG = $1,150M

Solar Reflective Automotive Paint and Window Glazing

Overview

This measure would increase vehicle efficiencydnjucing the engine load for cooling the
passenger compartment with air conditioning. Tée af solar reflective automotive paints
and window glazing reduces heating of the autonegiaissenger compartment from the sun
resulting in reduced air conditioning use. Thauleis both less frequent air conditioning use
by drivers and smaller air conditioners specifigdhtanufacturers for new vehicles.

Assumptions for GHG Emissions Reduction

Staff estimates approximately 170 million gallofigiasoline could be saved annually with
full implementation of this measure based on redutim a National Renewable Energy
Laboratory research study and associated modedsgts'™® This translates into

1.5 MMTCG,E. This measure is expected to affect 2012 anckneehicles that are
expected to comprise 43% of the 2020 fleet andwddor 59% of VMT according to

EMFAC2007 The result is a reduction of 0.89 MMT@®in 2020.

059%x1.5MMTCO,E - 08OMMTCO,E

Assumptions for Costs and Savings

Staff estimates that the additional cost per vehilpproximately $250 for complying with
this regulation. This includes $10-50/vehicle &iddal cost for solar reflective paint and
$150-225/vehicle additional cost for window glazinbhe annualized cost assumes a 14-
year CRF (0.101) resulting in approximately $26 yticle. It is expected that 14 million
vehicles will be affected by this measure resultmgptal annualized capital cost of
approximately $360M.

Savings is the result of reduced fuel use. Redbwgldf about 99 million gallons results in
a $366M savings annually

Measure T-5—Ship Electrification at Ports (Adopted Regulation)

. . Net Annualized
GHG Reduction ngg&'giggszo Annélggtzed Savings Cost
Measure o ($Millions) ($Millions)
MMTCO,E ($Millions) (6 R

113 National Renewable Energy Laboratory researchystReduction in Vehicle Temperatures and Fuel Use
from Cabin Ventilation, Solar-Reflective Paint, eaméllew Solar-Reflective Glazing” (Rugh, &Pal 2007-01-
1194). http://www.nrel.gov/vehiclesandfuels/ancillary lc4udfs/40986.pdf

14 The EMissions FACtors (EMFAC) Model is used by ARBcalculate emission rates and population of
motor vehicles. Information is available dittp://www.arb.ca.gov/msei/onroad/latest versian.ht
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Ship Electrification at
Ports—Shore Power
(Discrete Early
Action)

0.2 0 0 0

Overview

This regulation requires ships meeting certairedatto turn off (cold iron) auxiliary engines
at port (hotelling) and acquire power from shoecgification or use another equally
effective means of reducing emissions. This measumotivated primarily by air toxics
pollutant reductions but achieves a GHG benefingrily by shifting electrical generation
from high-emitting onboard engines to sources mhog electricity to the grid, such as
combined-cycle gas turbines.

Assumptions for GHG Emissions Reduction

Staff calculated the GHG emission reduction adia od the per megawatt-hour emissions
from onboard ship auxiliary power to the shore pograission multiplied by the MWh of
electricity supplied to the ship. Staff used 6904 (6.9x10" MMTCO,E/MWh) for
auxiliary ship engines. A total estimated 715GWhb5,000MWh) of electricity is used by
hotelled ships™®

6.9x107 MMTCQ,E/ MWhx 715000MWh = 0.493MMTCQ,E
437x107 MMTCQ,E/ MWh(2020Line Value) x 715000MWh = 0.312MMTCO,E

0.49MMTCQ,E -0.312MMTCQ,E = 018MMTCQ,E

Assumptions for Costs and Savings

The cost and savings associated with this measerasaigned to the diesel risk reduction
program and therefore no net cost has been inclundibe Proposed Scoping Plan.

Measure T-6—Goods Movement Efficiency Measures

Net Annualized

GHG Reduction Pg:gﬂgiggszo Annéjggtzed Savings Cost
Measure MMTCO,E ($Millions) ($Millions) ($Millions)

[Cost-Savings]

Goods Movement
Systemwide 3.5 TBD TBD 0
Efficiency Measures

Overview

This measure targets systemwide efficiency impra@siin goods movement to achieve
GHG reductions from reduced diesel combustion ff &taeveloping strategies to achieve

15 The Initial Statement of Reasons (ISOR) for thersiPower rule (adopted December 2007) is found at
http://www.arb.ca.gov/regact/2007/shorepwrQ7/tsfl.pthe ISOR details criteria pollutant and GHG esigiss
and electricity supplied to hotelled ships.
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the 3.5 MMTCQE target. The 3.5 MMTCEE target represents about a 22% reduction from
the 2020 projected goods movement inventory.

Assumptions for GHG Emissions Reduction

A target of 3.5 MMTCGQGE is established in the Proposed Scoping Plan.tHéopurposes of
this analysis, staff estimates the targeted reduatiill result from reduced diesel
combustion from efficiency (90%) and electrificatiof equipment currently fueled by diesel
(10%). However, because this measure is expegatpobvide flexibility to the industry in
determining the emission reduction approacheswbst best for them, the proportion of
emission reductions from efficiency improvementd atectrification may be different than
estimated here. The reduction target is the n€&H® emissions reductions from reduced
diesel use plus the increased emissions from dleatron.

Additional assumptions used are as follows:

. All fuel used by engines under measure is diagal f
. Diesel fuel density of 7 Ibs. per gallon
. Diesel GHG emissions of 10.4 kg gEper gallon diesel fuel

For conversion from diesel engine to grid power

. Grid power emission factor of 437 g gE)kWh

. Average diesel engine brake specific fuel constonptalue (BSFC) of 250 grams
diesel/kWh for the diesel engines covered. Avdd&SFC data for a sampling of
marine, locomotive, and TRU engines ranged fromuaB60 to 250 g diesel/kWh.
Upper end of range (250 g/kWh) used to accountrémsient operation with lower
fuel consumption (higher BSFC).

. CO; emission factor of 790 g/kWh for all engines c@eunder the measure
(estimated using 250 g fuel /kwh BSFC and 10.4 &gEZgallon)

Calculations:

A. Reduction in fuel consumption that will resint90% of the total 3.5 MMT CO2
emission reductian

3.5 MMTCGE x 90% = 3.15 MMTCGE reduction
3.15 MMTCQOE x (1x 13 g CQ)/MMT x kg CO,/1000 g CQ x gall diesel/10.4 kg CO
= 303 million gallons diesel reduced

B. Increase in grid power (and decrease in diemabiemption) associated with
conversion from diesel engine power to grid poveat will result in 10% of the 3.5 MMT
CO2 emission reduction:

3.5 MMTCG,E x 10% of reduction = 0.35 MMTCA reduction

0.35 MMTCGE reduction = [E kWh x 790 g GIXWh from diesel engines] —
[E kWh 437 g CQE/kWh from power plants]
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Note: The 0.35 MMTCGE emissions reduction is represented in this equats the
difference in CQ emissions between diesel engines and the grid wineplying the
unknown value for energy E. This assumes that vaoanerting from diesel engines to grid
power, the same amount of energy will be provid8dlving for E provides the increase in
grid power.

0.35 MMTCGE =[353 g CQKkWh] x E
E= 0.35 MMTCQE/353 x 10*MMT/kWh
E= 991 million kWh = 0.991 million MWh~1 million MW increase

Diesel fuel reduced = 991 million kWh x 250 g dideé&/h x Ib/454 g x gall/7 Ibs 78
million gallons reduced

C. Total decrease in diesel fuel consumption (yal&l increase in grid power used (MWh):

Overall decrease in diesel fuel consumed: ~380aniljallons
Increase in grid power: ~ 1 million MWh

Assumptions for Costs and Savings

Staff is developing the strategies to achieve redns from goods movement systemwide
energy efficiency. The preliminary assumptiorhiattcosts and savings will be
approximately equivalent.

Measure T-7—Heavy-Duty Vehicle GHG Emission Reduction (Aerodynamic Efficiency)

: : Net Annualized
GHG Reduction Pgtsgalgigr?szo Annélggtzed Savings Cost
Measure o ($Millions) ($Millions)
MMTCO,E ($Millions) [Cost-Savings]
Heavy-Duty Vehicle
GHG Emission
Reduction 0.93* 1,616* 2,137* -521*
(Aerodynamic
Efficiency)

*This measure is estimated to result in 6.4 MMTE®@ationwide emissions reduction of which

0.93 MMTCGE is counted toward the AB32 GHG emissions reduaagioal in the Proposed Scoping Plan. In
the economic modeling, the net annualized coshisfrheasure incorporates the total cost of thepegent
associated with nationwide benefits; savings ingb@nomic model accounts for the nationwide fueirgss

that is realized by all affected entities.

Overview

This measure would increase heavy-duty vehiclegfoaul trucks) efficiency by requiring
installation of best available technology and/orBA&pproved technology to reduce
aerodynamic drag and rolling resistance. Boardic@nation of the Heavy-Duty Vehicle
GHG Emission Reduction regulation is scheduledfecember 200&'°

18 For more information on this proposed regulatiee:s
http://www.arb.ca.gov/msprog/onrdiesel/onrdieseh. ht
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Assumptions for GHG Emissions Reduction

Staff estimates the 2020 GHG reduction is approtetg®.4 MMTCGE nationwide of
which 0.93 MMTCQE (9%)) is estimated to occur within California. iFheduction is
derived from an estimated fuel efficiency improvernef 8% with approximately 1.5% and
6.5% increased efficiency resulting from improvemsen the tractor and trailers,
respectively. A baseline fuel efficiency of 6 nsileer gallon (MPG) is estimated to calculate
the benefit from efficiency improvements resultingan improved mileage of 6.5 MPG (6
MPG x 1.08 = 6.48 MPG). The 2020 California VMT feeavy-heavy duty diesel trucks is
being refined as part of the regulation developnpeotess. Staff initially estimates that
approximately 6.7 billion miles are traveled in @ahia by trucks affected by this measure
resulting in a GHG emissions reduction of 0.93 MMIE in California. The estimated fuel
reduction nationwide is approximately 615 millioallgns of diesel which results in a GHG
emissions reduction of 6.4 MMTGE.

6,675600000miles

_ =1113000000gallonsx 8% = 89,000000gallons
6miles'gallon

MMTCO,E
million gallonsdiesel

89,000000gallonsdieselx 0.0104 = 093MMTCO,E in California

MMTCO,E

615000000gallonsdieselx 0.0104—— .
million gallonsdiesel

= 64MMTCO,E Nationwide

Assumptions for Costs and Savings

The incremental costs include for tractors inclugatthase of tires ($100/tire incremental),
and for trailers includes side skirts ($1700), frgap fairing ($800), tires ($100/tire
incremental x 8 tires = $800) and installation (380An industry-average 2.5 trailers per
tractor is used to estimate the total cost. Te sfitruck retrofit ($1000) plus trailer retrofit
($4100 x 2.5 = $10,250) is $11,250. Staff used@I2as an estimate for calculating total
Ccosts.

Cost and Savings Calculation

2020 discounted capital cost (estimated at $12tAQM-trailer) $1,616M
California estimated fuel reduction 89M gallons dieseg
Diesel combustion emission factor 10.4 kgE@allon
California-only GHG emissions reduction 0.93 MMTZO
Nationwide estimated fuel reduction 615M gallonssei
Value of nationwide fuel savings $2,268M
Operational costs $131M

Net cost savings (fuel savings-operational costs) 2,1%M
Net annualized cost (cost-savings) *-$521M

*The estimates here are subject to change durimgeulatory process

Savings is the result of reduced fuel combustiahiaoreased operational costs. The
estimated 615 million gallons of diesel reducenhigtiplied by $3.685/gallon to result in a
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nationwide savings of $2,268M. Additional operataosts of approximately $131M result
in a net savings of $2,137M and a net annualizetl@o-$521M. Staff is working to refine
estimates of the cost, savings and GHG emissiaghgti®n as part of the regulation
development process.

Measure T-8—Medium- and Heavy-Duty Vehicle Hybridization

Net Annualized

GHG Reduction Pgtegtlat[l' — Annélalltzed Savings Cost
Measure l\/(IaML'II'CCIgnE ($Mi||ioosns) ($Millions) ($Millions)
2 [Cost-Savings]
Medium- and Heavy-
Duty Vehicle 0.5 93 177 -85
Hybridization
Overview

This measure would regulate or incentivize GHG oidas from medium- and heavy-duty
vehicles used in vocational applications such asgbaelivery trucks, garbage trucks, utility
trucks and transit buses. Hybrid electric techgyploffers the potential to significantly
reduce GHG emissions and improve vehicle efficieinom these vehicles.

Assumptions for GHG Emissions Reduction

Staff estimates the potential 2020 GHG emissionetdn from the use of hybrid
technology on heavy-duty trucks is 0.5 MMTED This assumes that all new class 3 to 5
(20,001 to 19,500 pounds GVWR) trucks sold in @atifa beginning in 2015 use hybrid
technology. Model year 2015-2020 class 3 to Skisware estimated to represent 20 percent
of the same class fleet and 30 percent of the stase VMT in 2020 according to
EMFAC2007.

CY 2020 CY 2020 .
From EMFAC2007 (MY 2015-2020) | (ALL MYs) Assumptions
Vehicles
(10,001 to 19,500 lbs) 53,421 273,739 y if;‘elof/‘;om“gm?’%%
Daily Vehicle Miles 3,694,200 12166000 + B " truck fuel
(10,001 to 19,500 Ibs) O, -00, egsﬁog“’, ~;‘?n
GHGs Reduced in 2020 0.5 MMTCOE | 1.7 MMTCQE y: P9

3694200miles/day_ o7 450 allons/dg x 347days/yeax 26% = 47,610383gallons”
7 miles/gallon

MMTCO,E
million gallonsdiesel

47,610000gallonsdieselx 0.0104 = 0.5MMTCO,E

17 The VMT output for EMFAC2007 is in units of milesly for weekday mileage. Annual miles are
calculated using a factor of 347 to account foupedl weekend and holiday mileage.
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Assumptions for Costs and Savings

Transportation

Base Parcel
Diesel Hybrid Assumptions
Truck Truck

Cost of the base truck is from a truck

dealership.

Incremental cost is from a hybrid builder:
Cost (9) $40,000 $70,000 $30,000 (75% above cost of base truck) for

pre-production parcel trucks. ($10,000, or

25% above cost of base truck for productiop

volume of 10,000 trucks or more)
Life of the vehicle 10 10 Source: Parcel delivery truck fleet operator
(years)

Being pre-production vehicles, the parcel fleet
Maintenance Cost | Unknowfi  UnknoarPPeIa10r has not realized ibaintenance savings

transmission, parking brake, etc.

Hybrid truck maintenance cost is assumed to
Assumed be abou_t 4% Iovv_er than base truck for
maintenance costs!  $0.16 $0.20 conventional 'malntenance, but 10% greatef
($/mile) when a one-time battery replacement cost of

$5000 to $8000 at 22,000 miles/year is

included.

Cost and Savings Calculation

Number of vehicles 2015-2020 53,421
Per vehicle capital cost $10,000
Capital cost 2015-2020 $534,210,000
10-year CRF at 5% discount rate 0.1295 0.1295
Capital cost 2020 CRF X capital cost $69.2M
Operating cost $0.20/mile
Annual miles 22,000
Operating cost per vehicle $440/year
Operating cost 2020 $23.5M
Total cost 2020 $92.7M
Total fuel reduced 48 million gallons diese
2020 diesel cost $3.685
Savings from reduced fuel use $177M
Net annualized cost (cost-savings) -$85M
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Measure T-9—High Speed Rail

Net Annualized

GHG Reduction Pg:gjg[liggso Annélggtzed Savings Cost
Measure MMTCO,E ($Millions) ($Millions) ($Millions)
2 [Cost-Savings]
High-Speed Rail 1 0 0 0
Overview

This measure supports implementation of plans tsttoct and operate a High Speed Rail
(HSR) between Northern and Southern Californiaveb@pment of HSR presents a
significant opportunity to reduce GHG emissionffering more GHG-efficient travel
options and alternatives to business as usual.

Assumptions for GHG Emissions Reduction

Staff analysis of estimated net €@mission reductions are based on the HSR operating
Phase 1 system between San Francisco and Anaheit8Z6. Cambridge Systematics
forecasts 93.9 million annual passengers (MAPsidge for the full system in 2030. For
planning purposes, staff assumes that in 2020sfieiis 26% of this amount, or
approximately 24.5 MAP and that operating the H3Rrequire 50% of the energy that it
will use in 2030.

Staff assumes the ridership will include 17% frampassengers, 76% from motor vehicle

passengers, and 7% from conventional rail and iedagps*®

» Air passenger displacement from HSR ridership: paissengers would number about
4.2 MAP with an associated reduction of 0.33 MMTE®ased on 350 air miles per
passenger trip and 0.5 pounds Qf@r air passenger mile.

» Motor vehicle passenger displacement from HSR stiipr Motor vehicle passengers
would number about 18.7 MAP resulting in £€mission reduction of
1.27 MMTCGQE based on 250 miles per average motor vehicleltripaverage
occupants per vehicle trip, 22 miles per gallord &f94kgCQE/gallon of gasoline.

* Riders from other modes would total 1.7 MAP and Malisplace about
0.04 MMTCQE, assuming trips in these modes use abo(ft th@ energy per
passenger - mile compared to motor vehicle trips.

» The total emissions reduction is the sum of besefifualingl.65 MMTCEE per
year (0.33 + 1.28 + 0.04).

* A preliminary estimate of total electric energyojgerate the HSR in Phase 1 in 2030
is 2.3 million megawatt-hours per year. Staffresties the electricity required in
2020 would be about 50% of this amount, or 1.1%ionilMWh.

« Using the 2020 emission factor of 4.37X1AMTCO,E/MWHh, the energy to operate
the HSR would be about 0.5 MMTGBE. Thus, the net benefit for the Phase 1 HST
would be about 1.15 MMTC4E (1.65 — 0.50) in 2020.

* Net reduction for HSR is rounded to 1 MMTgED

18 hitp://www.cahighspeedrail.ca.gov/images/chsr/20@8135423 R9a_Report.pdf
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Assumptions for Costs and Savings

Costs of the measure are the result of existirtg gt@licy direction and therefore are not
attributed to the AB 32 GHG emissions reductiongpam.
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Electricity and Natural Gas

General Assumptions

Measures in the Proposed Scoping Plan to reductrieiy and natural gas use are
developed based on reducing an amount of energgngsealculating the reduction of GHG
emission using an emission factor.

For electricity, measures are assumed to replastate natural gas electricity generation.
This emission factor is 4.37xI0MMTCO,E/MWh (963 IbsCGE/MWNh).

For natural gas combustion, the emission factér3856 X 1¢ MMTCO,E/MMBTU for
Commercial and Residential combustion and 5.3022XMMTCO,E/MMBTU for
Industrial and Electric Power use. All conversgmmstants are 2020 values.

The calculation of cost and savings rely on $7.9MBTU ($0.80/therm) for natural gas, and
an average cost of $86.09/MWh for other electriggyperation. When appropriate, ARB
assumed a 7.8% line loss associated with in-statgrieity transmission. The benefits from
avoided line loss are pointed out in the specifeasures below. Avoided line loss is
calculated as:

Avoidedlineloss= X X, wherexis thereducedyrid demand
1-0.07¢

Measure E-1 and CR-1—Energy Efficiency

Potential 2020 Annualized Net Annualized

GHG Reduction Reductions Cost Sa_vi'ngs _Cpst
Measure MMTCO,E ($Millions) ($Millions) : C(gg-llshg\r/]ii)gs]
Electricity Energy
Efficiency 15.2 3,402 5,065 -1,663
(32,000GWh)
Natural Gas Energy
Efficiency (800 million 4.3 963 1,433 -470

therms)

Measures Evaluated in Economic Modeling as a Surrog  ate for Cap-and-Trade Program

Additional Electricity
Efficiency (additional 3.8 1,276 1,266 9.5
8000GWh)

Additional Natural

Gas Efficiency
(additional 200 million 11 369 367 28

therms)

Overview

This measure would reduce GHG emissions by inangagiatewide energy efficiency for
electricity and natural gas beyond current demangegtions.
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Assumptions for GHG Emissions Reduction

For measure E-1, a target of 32,000 GWh reducedddns assumed. The benefit from
reduced line loss (2,707 GWh) is also included.

32000GWh+ 2701GWh= 34,707GWh

34,707,000/Whx 4.37x10" MMT/MWh=15.2MMTCQE

For measure CR-1 a target of 800 million thermsiced consumption is assumed.

1MMBTU =
800000,000thermsx 40 thern 80,000000MMBTU

80,000,000MMBTU x5.3156x10°*MMTCQ,E/MMBTU = 4.3MMTCQE

Additional electricity and natural gas efficienégw-cost options modeled as a surrogate for
the cap-and-trade program, of 8,000GWh reducedrelaicdemand and 200 million therms
reduced natural gas consumption staff calcula@8/84TCO,E and 1.1 MMTCGE,
respectively.

8,00CGWI + 677GWI = 8,6771GWI

8,677,000MWh* 4.37x10" MMT/MWh=3.8MMTCQOE
IMMBTU =
200000,000thermsx 40 therr = 20,000000MMBTU

20,000,00MMBTU x 5.3156x10° MMTCQ,E/MMBTU =1.IMMTCQ.E

Assumptions for Costs and Savings

Staff estimated the cost and savings from enerigiezicy using the Climate Action Team
Updated Macroeconomic Analyses Final RepbttCosts (2006$) of $217 per ton and
savings of $323 per ton of GBreduced as derived from the CAT report are used t
calculate the net annualized cost for both elattrand natural gas efficiency.

The net cost and savings per MT4{Eare derived from the average cost and savingsin
CAT Macroeconomics report for building and appliastandards and 10U efficiency
programs. The values in the 2007 CAT report af@63tnd are updated to 2007$ here by
multiplying the 2006$ by a Consumer Product Inde8.8% (1.033). Staff estimates the
cost for additional efficiency under evaluatiorb®% greater than the cost for the
preliminarily recommended efficiency measures $224/MT x 1.5 = $336/MT).

19The Climate Action Team Updated Macroeconomic gsialof Climate Strategies for combined electricity
and natural gas energy efficiency is found in EitHith on page 24 of:
http://www.climatechange.ca.gov/events/2007-09-1grkshop/final_report/2007-10-

15 MACROECONOMIC_ANALYSIS.PDF
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Electricity and Natural Gas

Measure GHG Cost (at $224/MTCQE) | Savings (at $333/MTCQE)
Reduction $Millions $Millions
E-1 15.2 3,402 5,056
CR-1 4.3 963 1,433

(Low Cost Measures Model

Additional Efficiency

ed as a Surrogate for thedp-and-Trade Program

Measure GHG Cost (at $336/MTCQE) | Savings (at $333/MTCQE)
Reduction $Millions $Millions
+8000GWh 3.8 1,276 1,266
+200M therms 1.1 369 367

*Costs for additional efficiency are assumed at Sfi#ater than the cost for the recommended measure.

Savings for additional efficiency are assumed tedaivalent to the recommended measure.

Energy Efficiency Cost and Savings from the CAT-Mameconomics Update Final

Report
: GHG . :

Reduction Reduction Cost Savings Cost per Savings per

Strategy MMTCO ,E (2006%) (2006%) MTCO ,E MTCO ,E
Building
Standards 2.14 $255M $658M $119.16 $307.48
Appliance
Standards 4.48 $509M $1,489M $113.62 $332.37
IOU Energy
Efficiency 3.66 $987M $1,186M $269.67 $324.04
Programs
Additional IOU
Energy
Efficiency 5.60 $1,690M $1,790M $301.79 $319.64
programs
Total (2006%) 15.88 $3,441M $5,123M| $216.69 $322.61
Total (2007%)
using CPI of 15.88 $3,555M $5,292M $223.84 $333.25
1.033)

Measure CR-2—Solar Water Heating (AB 1470 goal)

: : Net Annualized
GHG Reduction ngg&'giggszo Annélggtzed Savings Cost
Measure o ($Millions) ($Millions)
MMTCO,E ($Millions) (6 R
Solar Water Heating
(AB 1470 goal) 0.14 0 0 0

Overview

This measure would reduce natural gas use for coniah@nd residential water heating by
installing 200,000 solar water heaters by 202044470 (Huffman). A reduction in GHG
emissions of 0.1 MMTCEE is calculated. Solar heating is an alternatieep emission,

energy source to heat residential water that weilds traditional water heating to replace a
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portion of the natural gas that would normally bented. The proposed measure is estimated
replace 26 million therms of residential naturad gae each year.

Assumptions for GHG Emissions Reduction

Each solar water heater is assumed to reduce anatakl gas use by 130 therffs In

early years of the program, Staff estimates tHa@®heaters will be installed annually,
increasing up to 10,000, 15,000, 25,000 and fingdly00 installations each year to meet the
total 200,000 installed solar water heaters goal.

130therms/haterx 200,000heaters= 26,000000therms
IMMBTU —
26,000000therms« 40 therr = 2,600000MMBTU

2,600,000MMBTU x5.3156x10*MMTCQ,E/MMBTU =0.14MMTCQ,E

Assumptions for Costs and Savings

Costs of the recommended solar water heating measarthe result of existing state policies
(AB 1470) and therefore are not attributed to tie3® GHG emissions reduction program.

Cost and Savings Calculation
Cumulative capital cost $5,636M
Estimated Lifetime 20 years
CRF (20 year amortization and 5% discount rate) 8@ra2587,
Annualized capital cost in 2020 (CRF x total cdpitast) $452M
Natural gas savings 201.5M therms
Value of natural gas saved in 2020 (@ $0.80/therm) $160M
Net annualized cost (cost-savings) $292M

Measure E-2—Increase Combined Heat and Power

. . Net Annualized
GHG Reduction Pgtegtlet[l_ — Annélalltzed Savings Cost
Measure '\/?Mt.lr%gné ($Mi||ioosns) ($Millions) ($Millions)
2 [Cost-Savings]
Increase Combined
Heat and Power by 6.7 362 1,673 -1,311
30,000 GWh
Overview

This measure would encourage the use of efficiemtlined heat and power co-generation,
targeting an increase in installed generation dapat4000MW by 2020.

120 personal communication, California Center for Simstble Energy from implementing the CPUC’s pilot
project.
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Assumptions for GHG Emissions Reduction

For purposes of calculating GHG reductions, Stsfilneated the electric generation potential
from CHP (of the amount of electricity offset frahe grid, based on an assumed 85%
capacity factor), the total amount of fuel consuroadite, and the amount of waste heat
generated for useful thermal purposes (which weas tised to calculate the amount of fuel
not consumed to produce that amount of thermalggmerStaff estimated that 80% of the
cogeneration units would be less than 5MW (i.e.lsaml medium CHP) and 20% greater
than 5MW (i.e. large CHP3

The following table details the assumptions fotafiations, total electricity generation,
amount of natural gas used to make both electraity heat, the amount of reduced natural
gas used in the displaced original heat load, haadét fuel consumption.

Annual Annual Annual
Installations Total MMTherms MMTherms
. Net Fuel
(MW) Electricity For Electricity Dlsplaced - i

Saved & Heat heating load L2ty

(GWh)12 (MMTherms)

Year | <5MW | >5MW <5MW | >5MW | <6MW | >5MW

2009 267 67 2,692 219 48 129 22 116

2010 267 67 5,384 437 97 258 44 232

2011 267 67 8,076 656 145 387 65 349

2012 267 67 10,768 875 194 516 87 465

2013 267 67 13,460 1,094 247 645 109 581

2014 267 67 16,152 1,312 291 774 131 697

2015 267 67 18,844 1,531 33¢ 904 153 814
2016 267 67 21,536 1,750 388 1,033 175 930
2017 267 67 24,228 1,968 436 1,162 196 1,046
2018 267 67 26,920 2,187 484 1,291 218 1,162
2019 267 67 29,612 2,406 533 1,420 240 1,279
2020 267 67 32,304 2,624 581 1,549 262 1,395
*Total | 3,200 800 32,304 2,624 581 1,549 262 1,395

4,000 MW total 3,206 1,811

The net GHG reduction is calculated as the diffeedmetween the GHG emissions from the
grid displaced electricity (32,304GWh including #noided line loss) and the GHG
emissions from natural gas combusted to produde Hedt and power onsite.

Net Natural gas GHG emission increase:
139500000MMBTU x 5.3072x107® MMTCO,E/MMBTU = 74IMMTCO,E

121 California Energy Commission, Draft Consultant BepAssessment of California CHP Market and Policy
Options for Increased PenetratioRrepared by the Electric Power Research Institépril 2005.
122rotal electricity saved includes the benefits afided line loss.
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Grid supplied electricity GHG emission decrease:

Electricity and Natural Gas

29,784GWh(producedby CHPunits)+ 2,520GWh(AvoidedLine Loss)=323035Wh

32,304000MWh* 437x107" MMT / MWh=141IMMTCQ,E

Net GHG Reduction:

14IMMTCQ,E - 74AMMTCQE = 67MMTCO,E

Assumptions for Costs and Savings

The installed costs for CHP were estimated by ayegacosts for several <SMW turbines
($1,300/kW for small CHP) and calculating the aafsbne 40MW turbine ($1,750/kW for

large CHPY=,

Annual Installations (MW) Annual Installed Costs (millions $)**

<5 MW @ >5 MW @
vear <> MW > MW $1,300/kW $1,750/kW
2009 267 67 347 117
2010 267 67 347 117
2011 267 67 347 117
2012 267 67 347 117
2013 267 67 347 117
2014 267 67 347 117
2015 267 67 347 117
2016 267 67 347 117
2017 267 67 347 117
2018 267 67 347 117
2019 267 67 347 117
2020 267 67 347 117
*Total 3,200 800 4,164 1,404

4,000 5,568

123 Staff estimated installed costs by evaluating@atquipment pricing (from a manufacturer) averaiged
various sizes of gas turbines. Staff then addessanmed installation cost (which is roughly doub&
equipment cost) to get the total installed cosRBAconsulted with the equipment manufacturer ineflgyment

of these costs.
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Cost Calculation
Capital cost $5568M
30-year CRF at 5% discount 0.06505
Annualized capital cost in 2020 based on 30 yéar li $362M
Savings Calculation
Electricity savings 2020 32,304GWh
Value of electricity savings 2020 (@ $86.09/MWh) , LM
Natural gas consumed for CHP 2020 1,395 milliomrttse
Cost of natural gas consumed for CHP 2020 (@ $h&n) $1,108M
Net energy savings $1,673
Net annualized cost (cost-savings) -$1,311

Measure E-3—Renewables Portfolio Standard (33% by 2020)

. . Net Annualized
GHG Reduction Pg:gf,'ﬂif,?fo Annélggtzed Savings Cost
Measure MMTCO,E ($Millions) ($Millions) ($Millions)
2 [Cost-Savings]
33% Renewables
Portfolio Standard 21.3 3672 1,889 1,782
Overview

This measure would increase electricity productrom eligible renewable power sources to
33% by 2020. A reduction in GHG emissions resfutisn replacing natural gas fired
electricity production with zero GHG emitting renavle sources of power.

Assumptions for GHG Emissions Reduction

The Renewables Portfolio Standard measure wouldne83% of RPS-eligible retail
electricity sales to be generated from eligibleskgable sources. Measures that reduce
retails sales of electricity, i.e. efficiency, cergration, and other distributed generation, are
subtracted from the projected demand in 2020 toutate the amount of generation

(in GWh) to meet the 33% renewables standard. QlB€ electricity forecast for 2020
projects 308,070 GWh of RPS-eligible retail sal€he recommended measure in the
Proposed Scoping Plan assumes 32,000 GWh of en#figgncy gains, approximately
30,000 GWh of combined heat and power generatimh aggproximately 4500 GWh of solar
distributed generation. There are additional bien&bm reduced line loss associated with
these measures, which is assumed to be 7.8% stiatewi

308070GWHRS) — 34,707TGWHEE) — 32,304GWHCHP) - 4,8456Wh(Solar)= 236214GWh
236214GWhx 033(33%RP$ = 77,951GWh

77,951GWh- 29,286GWHCurrentRPS = 48,665GWh(RPSTarget)

48,665000MWh* 437x107" MMT / MWh=2125MMTCO,E

I-29



Measure Documentation Electricity and Natural Gas

WhereRSis 2020 projected retail saldsk: is energy efficiency and conservation plus
reduced line loss benefit€HP is generation from the combined heat and powesorea
andSolaris the generation and reduced line loss benetita the million solar roofs
program. Using 4.37xIOMMTCO,E/GWh gives an emissions reduction of

21.3 MMTCGE.

The emissions reduction associated with going f28% to 33% RPS is necessary for the
cost and savings calculation below. Using the @agin from above Staff calculates a net
GHG emissions reduction for 20-33% RPS of 13.4 MNDRE.

236214GWhx 0.2(20%RP9 = 47,243GWh

47,2435Wh- 29,286GWhCurrentRPg =17,957GWh
17,957,000MWh* 437x10" MMT / MWh= 784MMTCQ,E

2125MMTCQ,E — 784MMTCQ,E =134MMTCO,E

Assumptions for Costs and Savings

Cost and savings assumptions are derived from Erearg Environmental Economics, Inc.’s
(E3) modeling of renewabléé* Staff estimated costs at $274/ MT§Eand savings at
$141/ MTCQE based on the E3 modeling work with a net co1&3/MTCQE for a net
GHG reduction going from 20-33% RPS of 13.4 MMT4O Costs for the GHG reduction
associated with the existing 20% RPS are the re$eitisting State policies and therefore
are not attributed to the AB 32 GHG emissions rédagrogram.

134MMTCO,E x$274/ MT = $3672M

134MMTCO,E x$141/ MT = $1,889M

Measure E-4—Million Solar Roofs

. . Net Annualized
GHG Reduction Pgt:ga'giggszo Annéjggtzed Savings Cost
Measure MMTCO,E ($Millions) ($Millions) ($Millions)
2 [Cost-Savings]
Million Solar Roofs 2.1 0 0 0

Overview

This measure follows the direction of Governor Safggnegger’s Million Solar Roofs
program to install 3000MW of photovoltaic electtigeneration in residential and
commercial applications by 2017.

124 Energy and Environmental Economics, Inc. (E3),
http://www.ethree.com/GHG/E3_CPUC_GHGResults _13N88%R0(2).pdf
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Assumptions for GHG Emissions Reduction

Staff used a capacity factor for photovoltaic s@lawer of 17% in calculating the displaced
grid electricity from this measure. The benefitnfr reduced line loss (a constant 7.8%) is
also included.

300aMW x 8760hours/ yearx17% = 4,467,600MWh/ year+ 377,953VIWh(avoidedinelosg

4,845553MWhx 437x107 MMT / MWh= 2IMMTCO,E

Assumptions for Costs and Savings

Costs of the E-4 measure are the result of existiaitg policies and therefore are not
attributed to the AB 32 GHG emissions reductiongpam.
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Industry
Measure I-1: Energy Efficiency and Co-Benefits Audits for Large Industrial Sources
. . Net Annualized
GHG Reduction Pgtfgf,'ﬂifr?fo Anngggtzed Savings Cost
Measure MMTCO,E ($Millions) ($Millions) ($Millions)
2 [Cost-Savings]
Energy-Efficiency
and Co-Benefits
Audits for Large TBD TBD TBD TBD
Industrial Sources

Overview

This measure would require an energy efficiencyitdodlarge stationary GHG emissions
sources to identify potential reductions that aret-@ffective for GHG, criteria and toxics.

Assumptions for GHG Emissions Reduction
TBD

Assumptions for Costs and Savings
TBD

Measure I-2: Oil and Gas Extraction GHG Emission Reduction

. . Net Annualized
GHG Reduction Pgt:;ﬂ'ﬂifr?szo Anngce;gtzed Savings Cost
Measure o ($Millions) ($Millions)
MMTCO,E ($Millions) [Cost-Savings]
Oil and Gas
Extraction GHG 0.2 0.4 4.1 -3.7
Emission Reduction

Overview

This measure would address fugitive GHG emissioos the extraction of California’s
large oil and gas industry, including on and oftighsources. Fugitive emissions—mostly
methane—account for approximately 5% of the GHGssians from this part of the sector
and are estimated to be 0.3 MMTED These emissions are from well and process
equipment venting; leaks of flanges, valves anerfittings on the well and equipment; and
from separation and storage units such as sumpstaratje tanks. Controls for the fugitive
sources range from applying simple fixes to exgstechnologies, to deploying new
technologies to replace inefficient equipment anddtect leaks.

Assumptions for GHG Emissions Reduction

The reduction of 0.2 MMTC&E comes from a limited amount of changing operating
practices while taking compressors off-line; ingtgl compressor rod packing systems;
replacing high-bleed pneumatics with low-bleed pnatics; improved leak detection; and
installing electronic flare ignition devices. Tleesstimations will be refined as a more robust
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emissions inventory is developed via an industrgensurvey and the control approaches of
the measure identified.

Assumptions for Costs and Savings

Cost and Savings Calculation
Capital cost $795,000
Estimated capital lifetime 5 years
5-year Capital Recovery Factor 0.2310
Annualized Capital cost 2020 $183,645
Operating cost in 2020 $217,000
Natural gas reduction 520,000 MMBTU
Value of Natural Gas Savings (@ $7.94/MMBTU) $4.1M
Total 2020 cost $400,000
Total 2020 savings $4.1M
Net annualized cost (cost-savings) -$3.7M

Measure I-3: GHG Leak Reduction from Oil and Gas Transmission

Net Annualized
Savings Cost

($Millions) ($Millions)

[Cost-Savings]

Potential 2020 Annualized
Reductions Cost
MMTCO,E ($Millions)

GHG Reduction
Measure

GHG Leak Reduction
from QOil and Gas 0.9 0.5 17.7 -17
Transmission

Overview

This measure would address fugitive emissions fiteertransmission and distribution of
natural gas throughout California. These emissgamse from venting, accidental releases
of GHGs, and leaks from flanges, valves, and dittergs, all of which occur along
pipelines. This measure would include improvingraping practices and replacing older
equipment (flanges, valves and fittings).

Assumptions for GHG Emissions Reduction

Changing operating practices while taking compneseti-line achieves almost all of the
estimated 0.9 MMTCgE emissions reduction. The measure would largeligdsed on the
U.S. EPA’s Natural Gas STAR program aimed at ctisttve approaches to reducing
methane emissions. Staff estimated the fugitivesgions reduction by applying the natural
gas savings from the U.S. EPA’s Natural Gas STA®y@m actions to a number of units in
the current emissions inventory. These estimatiatde refined as a more robust
emissions inventory is developed via an industrglersurvey.
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Assumptions for Costs and Savings

Industry

Cost and Savings Calculation
Capital cost 2015 $24,500
Lifetime 5 years
5-year Capital Recovery Factor 0.2310
Annualized capital cost 2020 $5,660
Operating cost 2020 $502,000
Natural gas reduction 2,230,000 MMBTU
Value of natural gas savings (@ $7.94/MMBTU) $17./M
Total 2020 cost $0.5M
Total 2020 savings $17.7M
Net annualized cost (cost-savings) -$17M

Measure I-4: Refinery Flare Recovery Process Improvements

: : Net Annualized
GHG Reduction Pgtsgalgigr?szo Annélggtzed Savings Cost
Measure o ($Millions) ($Millions)
MMTCO,E ($Millions) T CaieE
Refinery Flare
Recovery Process 0.33 6.7 46.1 -39.5
Improvements
Overview

This measure would reduce GHG emissions from refiflares by increasing the efficiency
of the flare gas recovery process Assumptions taGE&missions Reduction.

Estimated Existing Emissions
NumiEE) Capital Emissions Reduction percent
Measure Description Units P Emissions
Affected C.O.St (MMT (LT Reduction
($million) CO2E) CO2E)
l.Increase Install Flare
Gas Repovery additional _ systems 713 0.67 0.33 50
Capacity at | compressors in at 19
Flares flare systems | refineries
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Industry

Note: This measure entails providing adequategasvery capacity and best operating
practices (fuel recovery savings)

Assumptions for Costs and Savings

Cost and Savings Calculation
Capital cost 2020 $71M
Capital life 20 years
20-year CRF (@5% discount rate) 0.08024
Annual cost 2020 (Capital cost x CRF) $5.71M
2020 operational costs $0.94M
total annual cost 2020 $6.65M
Natural gas savings 5,800,000 MMBTU
2020 value of fuel savings (@ $7.94/MMBTU) $46.1M
Total savings $46.1M
Net annualized cost (cost-savings) -$39.5M

Measure I-5: Removal of Methane Exemption from Existing Refinery Regulations

Net Annualized

GHG Reduction Pg:gﬂgiggszo Annéjggtzed Savings Cost
Measure o ($Millions) ($Millions)
MMTCO,E ($Millions) [Cost-Savings]
Removal of Methane
Exemption from 0.014 33 2.7 0.57
Existing Refinery
Regulations
Overview

This measure would remove the methane exemptions tine regulations applicable to

equipment and sources employed in California’snesfes.

Assumptions for GHG Emissions Reduction

ARB relied on the analysis performed by South CéasQuality Management District
(SCAQMD) for the adoption of their Rule 1173, Camiof Volatile Organic Compound

Leaks and Releases from Components at Petroleuititifa@nd Chemical Plants. ARB

staff assumed that exempt hydrocarbons, assumeaelteethane, could be reduced by a
similar 80 percent if the equipment associated Withprocessing and piping of the methane-
rich streams were subject to the leak detectionrapdir requirements of the rule. Staff also
applied this factor to two refineries located ie than Joaquin Valley Unified Air Pollution
Control District. The Bay Area Air Quality Managent District rule for leak detection and
repair already included methane.

Assumptions for Costs and Savings

ARB staff used the cost estimates provided by BA@MD analysis for Rule 1173, updated
the labor costs, estimated that an additional fimecent of valves, compressors, and
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connections would be inspected and repaired, apliedpthese factors to the SCAQMD and
SJVAPCD.

Cost and Savings Calculation
Operational cost in 2020 $3.3M
2020 Savings $2.7M
Net annualized cost (cost-savings) $0.57M

Other Industrial Measures Evaluated by ARB

The following measures are included in the econanodel runs as potential technical
options that have been evaluated by staff as et (tbat is they cost less than the carbon
price outlined in Appendix G) for achieving redwets of GHG emissions in the Industrial
sector under the cap-and-trade program. Theseumesaslthough not part of the
recommendation in the AB32 GHG emissions redugti@myram, were therefore used as a
surrogate for the cap-and-trade program in the @oanmodeling.

Carbon Intensity Standard for Cement Manufacturers

. . Net Annualized
GHG Reduction Pgt:;ﬂ'ﬂifr?szo Anngce;!tzed Savings Cost
Measure o ($Millions) ($Millions)
MMTCO,E ($Millions) (6 R
Carbon Intensity
Standard for
California Cement 19 19.4 228 -3.4
Manufacturers
Overview

This measure evaluates a standard of 0.8 metrecdb@Q/metric ton of cement as the
average carbon intensity factors (CIF) for cemeseiduin California. This standard would
apply to imported cement as well as cement manufadtin California. The CIF is defined
as metric tons COemitted per metric ton of cement produced. CIFroupments at the
cement production level are expected to be metgir@lternative fuels or energy efficiency
measures. There is very little addition of supgatary cementious materials (SCMs) that
occur at the manufacturing plants today. Thereflm®ises on ensuring that lower carbon
cement is produced by maximizing the use of altereduels and energy efficiency.

Assumptions for GHG Emissions Reduction

Alternative Fuels

The alternative fuel scenario is calculated basethe ARB inventory. The baseline year is
2004 for the cement production and GHG emissiom® fmanufacturers. Staff assumed a
2% annual increase in cement production and im@oetgl0% of cement consumed in
California. The 2004 statewide baseline numbezsaarfollows:

e Fuel combustion = 4.06 MMTCE
» Calcination =5.77 MMTCGE
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* Electricity = 0.70 MMTCQE (based on California Energy Commission emission
factor and the Portland Cement Association exteziegtricity output for 2005)

» Total CO2 emissions for California cement plantsd=63 MMTCQE

* Clinker Production = 11.23 MMT (USGS, 2004)

* Cement Production = 11.92 MMT (USGS, 2004)

Based on ARB'’s analysis of potential alternativel foptions, we believe a 5 percent
reduction in greenhouse gas emissions is feasioeast-effective

The estimated statewide CIF based on instate cepnedtiction is 0.895 metric tons G@er
metric ton cement. If the 5% reduction were imptated, the CIF for each one would be
0.855.

Improved Energy Efficiency

The improved energy efficiency is based on fuel elegtricity intensity scenarios of 3.0
MBtu per short ton of clinker produced and 109 kj@én ton of cement produced with 2004
and 2005 California cement industry data. Staihested an emission reduction of

0.93 MMTCGQE and a 0.055 MTCEE/MT of cement reduction in the CIF value. When
combining the alternative fuel and improved enegtiiciency CIF value, the instate CIF
value would decrease to below 0.8 MTEEIMT cement.

GHG Calculation
California Cement Produced 11.92 MMT
Current in-state CIF 0.895
CIF with measure under evaluation 0.8

Taking into consideration the 2% growth rate aridg/ear span from 2004 to 2020,
reductions from BAU cement emissions would be:

(0.895- 0.8)x (11.92MMT)x (102)*® = 0.095%1192MMT x 137 = 155MMTCO,E

Assumptions for Costs and Savings

The ARB 2004 baseline shows that cement manufastare using over 3.60 MBtu/ton
clinker. Staff estimates, through improved enezfiicient equipment and using less fuel,
that the cement manufacturers would be able to m8e2 MBtu/ton clinker. This number is
stated in literature for 4 to 5-stage preheatecgdener kilns. ARB estimates this will result
in an initial capital investment of $220 million lthys with an annual fuel expenditure
savings of $22.75 million.
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Cost and Savings
Capital Cost Savir_lg_s from | Cost Savings from Cost Increase
Energy Efficiency - | Energy Efficiency — | from Alternative
Year Costs .
($millions) Ele(_:tr_lcny F_u_el F_uc_els

($millions) ($millions) ($millions)
2012 220 11.66 17.45 11.46
2013 11.89 17.80 11.69
2014 12.13 18.16 11.93
2015 12.37 18.52 12.16
2016 12.62 18.89 12.41
2017 12.87 19.27 12.66
2018 13.13 19.65 12.91
2019 13.39 20.05 13.17
2020 13.66 20.45 13.43

Cost and Savings Calculation

Annualized Capital Expenditure:

$202.4 million*0.0802 = $16.23 million (CA cemenainufacturers annualized capital cost)
$16.23 million + $1.35 million (annual operatingsto= $17.58 million (CA cement
manufacturer’s total annual cost)

$17.58 million*1.10 (10% of $17.58 million is thagtal cost for imported cement) =
$19.34 million

Annual Fuel Expenditure Savings:

$13.66 million + $20.45 million — $13.43 million$20.68 million

$20.68 million*1.10 (10% of $20.68 million is thedl savings for imported cement) =
$22.75 million

Net Annual Savings: $3.41 million

Carbon Intensity Standard for Concrete Batch Plants

: . Net Annualized
GHG Reduction Pg:gﬂgiggszo Annéjggtzed Savings Cost
Measure MMTCO,E ($Millions) ($Millions) ($Millions)
2 [Cost-Savings]
Carbon Intensity
Standard for
Concrete Batch 31 0 0 0
Plants
Overview

This measure evaluated by ARB would require cordbatch plants to have a lower carbon
intensity factor (CIF) for cementitious materiaaththe CIF required at the cement
manufacturing facility. The standard would beated.6 metric ton C&@metric ton of
cementitious material used. The standard at theretabatch plant could be met either by
using cement with very low carbon intensity factdrg adding materials such as SCMs to
replace cement in the concrete blend, or usingr@auation of both approaches.
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Assumptions for GHG Emissions Reduction
Concrete batch plants can double the total amdu@Og reductions through blending of
cement compared to the cement manufacturers. ddmago for the concrete batch plants is
to blend SCMs in Portland cement to equal at [&8%t or more of blended cement and meet
a 0.66 CIF standard by 2012. In 2015, the cenfexttis used to manufacture concrete must
meet a 25% blend of SCMs and comply with a 0.6 &#adard.

The CIF standard for cement used by concrete f#etits in 2012 through 2014 would
comply with 0.66 MT CQ@MT cement. By 2015, the CIF for cement would be
0.6 MTCQO/MT cementitious material. The calculation for GH&luctions in 2020 is below.

GHG calculation assumptions:
» California Cement Produced: 11.92 MMT
» CIF Factor Under Manufacturer Regulations: 0.8
* CIF Under Batch Plant Regulations: 0.6

Taking into consideration the 2% growth rate aridg/ear span from 2004 to 2020,
reductions from BAU cement emissions would be:

(0.8-06)x(1192MMT)x(102)*° = 02x1192MMT x 137 = 327MMTCO,E

Assumptions for Costs and Savings

Currently, the cost of a ton of SCMs is approximatke same as the cost of a ton of cement
(about $100/ton). Therefore Staff estimates tier® net cost or savings for this measure.

Waste Reduction in Concrete Use

Net Annualized

GHG Reduction Pgt:;ﬂ'ﬂifr?szo Anngce;gtzed Savings Cost
Measure o Millions Millions
MMTCO,E ($Millions) S ) [C(fst_San)gs]
Waste Reduction in 12 55 83 28
Concrete Use

Overview

This measure evaluated by ARB would set a minimuaate/requirement or establish
emissions fees on unused returned concrete.

Assumptions for GHG Emissions Reduction

ARB estimates that approximately five to eight pettcof the concrete that is made in
California each year is returned to the plant astezaGiven cement is the main source of
GHG emissions in concrete, a reduction opportuonvgr 1 MMTCQE exists by 2020.
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GHG calculation assumptions:

e Total Cement: 11.92 MMT

* Wasted Cement: (0.08)(11.92)= 0.954 MMT

e Current CIF: 0.895 MTC@MT cement

e 2% Annual Growth Rate

008x1192MMT x 102'*° x 0.895= 1.17MMTCQ,E

Assumptions for Costs and Savings

ARB assumes $100 as an average cost per ton ofeterand an added operational cost of
$70 per ton of wasted concrete to achieve maximigigiency. This results in a net cost
savings of $30/ton of cement and an annual sawh§&8 million.

Cost and Savings Calculation
Wasted Cement 0.954MMT
Net savings per MT concrete ($100-$70=$30) $30
Annual savings $28M

Refinery Energy Efficiency Process Improvements

. . Net Annualized
GHG Reduction Pgt:(;‘lﬂ'ﬂifr?szo Anng(e;!tzed Savings Cost
Measure MMTCO,E ($Millions) ($Millions) ($Millions)

[Cost-Savings]

Refinery Energy

Efficiency Process 3.4 64.5 415 -350
Improvements

Overview

This measure evaluated by ARB would reduce GHG somis from refineries by reducing

fossil fuels consumption across a variety of refyi@rocesses including process heaters,
boilers, fluid catalytic crackers, and hydrogemypda
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Assumptions for GHG Emissions Reduction

Industry

Estimated Existing Emissions
NumiEE) Capital Emissions Reduction percent
Measure Description Units Crc))st (MMT (MMT Emissions
Affected ($million) CO2E) CO2E) Reduction
1.Improve
Efficiency of ef;ir:;]iggo(;/eof
Boilers and y 300 of 600 272 14.8 1.0 6.8
Process he_llf of total
Heaters units by 15%
2install Fcc |~ capure
Power mechanical
Recover work from FCC| 3 o0f 10 21 6.11* 0.47 7.7
Turbiney regenerator flug
gas
3.Improve Reduce carbon * included
Catalyst Type| buildup on 4 of 10 11 above 0.82 13
at FCC catalyst
Reduce H
4.Modernize Use pressure plant
Hydrogen adssvc\)”rrp])gtlion emissions 387 5.8 1.1 19
0
Plants technology by 20%
overall
Totals 691 26.7 3.4 15
Notes:

1. Improve efficiency of 300 boilers and process hesafi®m 73 percent to

88 percent (fuel savings)

2. Valero refinery in Houston uses pressure drop gémerator gas to drive turbine and

recover mechanical power to compress regenerdsadrain, saving 22MW of energy

otherwise needed for this compression (assumesawehgs)

3. Less carbon buildup on catalyst means less conadmustiremove it (fuel savings)
4. Pressure swing adsorption requires 20 percentlemgy than amine systems per
cubic foot of hydrogen produced (fuel savings)

125 Total refinery GHG emissions are estimated at 88T CO, E. Therefore, overall estimated refinery
emissions reductions represent approximately 16egméiof that total.
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Assumptions for Costs and Savings

Cost and Savings Calculation
Capital cost 2020 $691M
Capital life 20 years
20-year CRF (@5% discount rate) 0.08024
Annual cost 2020 (Capital cost x CRF) $55.5M
2020 operational costs $OM
total annual cost 2020 $64.5M
Natural gas savings 51,800,000 MMBTU
2020 value of fuel savings (@ $7.94/MMBTU) $406M
Operational savings $OM
Total savings $415M
Net annualized cost (cost-savings) -$350M

0Oil and Gas Extraction Combustion Related GHG Emission Reduction

Net Annualized

GHG Reduction Pg:gg;'é{?go Annélggtzed Savings Cost
Measure o Millions Millions
MMTCO,E ($Millions) (% ) [C(fst-Savin)gs]
Oil and Gas
Extraction
Combustion Related 1.8 107 274 -167
GHG Emission
Reduction
Overview

This measure evaluated by ARB would address GHG=amis resulting from the extraction
of California’s large oil and gas industry, incladion and off-shore sources. This measure
focuses on extraction-related GHG emissions fromhagstion sources. These emissions are
produced mainly from the combustion of natural igagenerators, boilers, pumps and other
related equipment. The measure could include:wepag, retrofitting, replacing or

repairing existing equipment; installing new condairheat and power; electrifying
equipment; and possibly employing €i@jection to enhance oil recovery.

Assumptions for GHG Emissions Reduction

Replacement and retrofitting of boilers and ste@megators with more efficient ones, as
well as replacing internal combustion engine (I@ENps with electric motors, achieves an
estimated 1.8 MMTCGEE reduction. These estimations will be refinec asore robust
emission inventory is developed via an industryensdrvey and the control approaches of
the potential measures are identified.
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Assumptions for Costs and Savings

Industry

Cost and Savings Calculation

Capital cost $357M
Estimated capital lifetime 20 years
20-year Capital Recovery Factor 0.08024
Annualized Capital cost 2020 $28.6M
Operating cost in 2020 $23.3M
Non-energy cost savings in 2020 $8.8M
Electricity use 637,000 MWh
Value of electric use in 2020 (@ $86/MWh) $55M

Natural gas reduction

33,400,000 MMBTU

Value of Natural Gas Savings (@ $7.94/MMBTU) $265M
Total 2020 cost $106.9M
Total 2020 savings $274M
Net annualized cost (cost-savings) -$167M

GHG Combustion Related Emissions Reduction from Oil and Gas Transmission

. . Net Annualized
GHG Reduction Pgtegtlet[l_ 2{?20 Annélalltzed Savings Cost
Measure I\/(IaML'II'CCIg E ($Mi||ioosns) ($Millions) ($Millions)
2 [Cost-Savings]
GHG Combustion
Related Emissions
Reduction from Oil 0.1 14.8 16.3 -15
and Gas
Transmission

Overview

This measure evaluated by ARB addresses combustiaed GHG emissions from the
transmission and distribution of natural gas thiraug California. This measure would
include installing more energy efficient equipmantl switching to low carbon fuels to run

the equipment.

Assumptions for GHG Emissions Reduction

Replacing just a handful of ICE pumps and compmssagh electric motors achieves the
entire 0.1 MMTCQE emissions reduction. These estimations willdfmed as a more
robust emission inventory is developed via an itguside survey and the control

approaches of the potential measure are identified.
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Assumptions for Costs and Savings

Industry

Cost and Savings Calculation

Capital cost 2015 $28.4M
Lifetime 20 years
20-year Capital Recovery Factor 0.08024
Annualized capital cost 2020 $2.27M
Electricity cost 139,000 MWh
Value of electricity cost in 2020 (@$86/MWh) $12M

Natural gas reduction

1,900,000 MMBTU

Value of natural gas savings (@ $7.94/MMBTU) $15.6M
Operating cost 2020 $0.54M
Non-energy cost savings in 2020 $1.2M
Total 2020 cost $14.8M
Total 2020 savings $16.3M
Net annualized cost (cost-savings) -$1.5

Industrial Boiler Efficiency

. . Net Annualized
GHG Reduction Pg:gg;'é{?go Annélggtzed Savings Cost
Measure MMTCO,E ($Millions) ($Millions) ($Millions)
2 [Cost-Savings]
Ind_u_strlal Boiler 1 229 150 127
Efficiency
Overview

This measure evaluated by ARB would require onmare of the following: annual tuning
of all boilers, the installation of an oxygen traystem, and/or a non-condensing economizer
to maximize boiler efficiency. A source could afeplace an existing boiler with a new one

that is equipped with these systems.

Assumptions for GHG Emissions Reduction
Assumptions:

» Estimated annual emissions based on draft Greerl®as Inventory Forecast
Estimates (February 6, 2008) 2020 projected emmissimm natural gas:

24.19 MMTCQE

» Boiler efficiency measure applies to approxima&dyo of the universe due to this

natural gas usage

» Boiler Efficiency Measure accomplishes a 5% redurctn GHG emissions

(0.80)(24.19 MMTCGE)(0.05) = 1.0 MMTCGE reduction annually

The Boliler Efficiency Measure requires the effi@gmmprovements summarized in the table
below. Costs were estimated by determining thé @fosach requirement and the
approximate number of boilers that would need éggé of the two retrofits or tuning.
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Summary of Measure Requirements

Applicability Requirement

All permitted boilers Annual tuning

Boilers rated at or over 10 MMBtu/hr Retrofit widim oxygen trim system including
parallel positioning and VFD

Boilers rated at or over 50 MMBtu/hr Retrofit widlhnon-condensing economizer

Assumptions for Costs and Savings

e Total Capital Cost ($90,390,000)

0 The capital cost is derived from the cost of pusihiguand installing
equipment retrofits required by the measure mugiipby the approximate
total number of installations. The total numbemsitallations was estimated
using engineering judgment, data from ARB’s CEIDA&®Sabase, air district
databases, and from information supplied by anstrglisales representative
and representatives of a consulting firm that aistens a commercial and
industrial boiler efficiency program.

* Annual Tuning requirement

o Capital cost = $0.

» Retrofit of 10 MMBtu/hr boilers with oxygen trimapallel positioning, VFD

* Equipment costs for retrofit assuming 600 boilated at or over 10 MMBtu/hr with
oxygen trim, parallel positioning, and VFD ($96,08€ unit) = $57,600,000

* Note: Assumed 60% (600) of the 1000 boilers in[@ARS inventory are not
already equipped with oxygen trim, parallel positig, and VFD and need the
retrofit.

» Capital costs for retrofit of 105 boilers ratecbabver 50 MMBtu/hr with a non-
condensing economizer ($200,000 per unit) = $21,0100

* Assumed 60% (105) of the 175 boilers in the Stegenat already equipped with a
non-condensing economizer and need the retro@itittSCoast database shows there
are 70 boilers in the District over 50 MMBtu/hr.

* Assuming South Coast has 40 percent of the invemahe State, the total number
of boilers over 50 MMBtu/hr in California is 70/04175 boilers.

« Capital costs: $78,600,000

e Total installation costs (15 percent of capitaltsps $11,790,000

» Total capital and installation costs for boilerodits = $90,390,000

» Annual operating cost ($15,610,000)

* Annual maintenance costs for boiler retrofits (assd to be 10 percent of capital
costs) = $7,860,000

e Annual tuning costs for 3100 boilers ($2500 pet)uni$7,750,000

* Note: all the costs for the tuning requirementaesidered to be an annual
maintenance cost. The 2004 CEIDARS NQrentory showed approximately 3100
permitted natural gas boilers.

» Total annual operating costs (annual maintenansts @nd annual tuning costs) =
$15,610,000

» Lifetime Expenditures 2016 through 2020 ($168,4@0)0

+ $90,390,000 + (5 years)($15,610,000) = $168,440,000

» Cost Savings ($149,640,000)

I-45



Measure Documentation Industry

* (There will also be an unknown electricity savirfigen the VFD.)
0 1 MMTCO.E)(1¢ metric ton/MMT)/(0.05306 metric tons GMMMBtu) =
18,846,588VIMBtu natural gas annual savings
e Annual fuel cost savings ($7.94/MMBtu)(18,846,58&81Bltu) = $149,641,908
» Lifetime Cost Savings 2016 through 2020
* (5years)($149,641,908) = $748,209,543

Summary Cost and Savings Calculation
Total capital cost $90.4M
Operating cost 2020 $15.6M
Estimated capital life 20 years
20-year CRF 0.08024
Annualized capital cost (capital x CRF) $7.25M
Total cost in 2020 $22.86M
Natural gas savings 18,846,588 MMBTU
Value of Natural Gas Savings in 2020 (@ $7.94/MMBTU $149.7M
Net annualized cost (cost-savings) -$127M

Stationary Internal Combustion Engine Electrification

. . Net Annualized
GHG Reduction Potential 2020 Annualized Savings Cost

Reductions Cost e -
Measure o ($Millions) ($Millions)
MMTCO,E ($Millions) e

Stationary Internal
Combustion Engine 0.3 17.9 25 -7.1
Electrification

Overview

This measure evaluated by ARB would affect ownats@erators of engines in industrial
and commercial operations rates at over 50 hp aed as primary power sources (“prime”
engines). This evaluated measure would not aiffiéetnal combustion (IC) engines used for
emergency power generation. This evaluated meagautl include the replacement of IC
engines with electric motors (electrification).

Assumptions for GHG Emissions Reduction

In the Draft Scoping Plan ARB estimated the GHGssmon reduction potential as
approximately 0.1 to 1.0 MMTC&. As ARB continued to evaluate this measuregdame
apparent the high end of the range — 1 MMT, wasalistic. Such a large reduction would
require electrifying over two-thirds of the engineshis category by 2020. This level is not
achievable due to both logistical difficulties (ess to electrical service and/or required duty
cycles) and high cost for engines that are notaipdra high percentage of the time. To
reflect this, ARB believes a more realistic ran§@atential reductions is 0.1 t0 0.5. A
targeted reduction of 0.3 MMTCE was evaluated as technologically feasible for the
purposes of modeling surrogate reduction measordbé cap-and-trade program.
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Assumptions for Costs and Savings
Cost and Savings Calculation
Total capital cost $50.7M
Operating cost 2020 $14M
Estimated capital life 20 years
20-year CRF (@ 5% discount rate) 0.8024
Annualized capital cost (capital x CRF) $4.1M
Total 2020 cost $17.9M
Natural Gas Savings 7,670,600 MMBTU
Value of Natural Gas Savings in 2020 (@ $7.94/MMBTU 60.9M
Diesel Savings in 2020 11.4 million gallons
Value of Diesel Savings 2020 (@ $3.685/gallon) SN
Increased electricity use in 2020 904,443 MWh
Cost of increased electricity (@ $86/MWh) $77.9M
Net savings in fuel 25.04
Net annualized cost (cost-savings) -$13M
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Recycling and Waste

Measure RW-1: Landfill Methane Control

. . Net Annualized
GHG Reduction Pg:gﬂgiggszo Annéjggtzed Savings Cost
Measure MMTCO,E ($Millions) ($Millions) ($Millions)
2 [Cost-Savings]
Landfill Methane
Control (Discrete 1 52 0 52
Early Action)
Overview

This measure would reduce methane emissions fromaipal solid waste landfills by
requiring owners and operators to install gas ctid@ and control systems at smaller and
other uncontrolled landfills. Additionally, allfatcted landfills will be required to satisfy
enhanced methane monitoring requirements to emisatre¢heir gas collection and control
system is operating optimally and that fugitive esions are minimized.

Assumptions for GHG Emissions Reduction

Staff estimates 0.8 MMTC& GHG emissions reduction from the approximatelyab@ifills
having greater than 450,000 tons of waste-in-plaaemay generate sufficient gas to
support the installation of a gas collection andtad system with a flare. Staff estimated an
additional 0.2 MMTCQE GHG emissions reduction from enhanced monitorgirements
to ensure that the landfill's gas collection andtcol system is operating optimally and that
fugitive emissions are minimized. The total estedareduction is 0.8+0.2 = 1 MMTGE.

Assumptions for Costs and Savings

Staff estimated a capital cost of $3,438,000 amilahoperating cost of $706,397 for each of
the aforementioned 53 facilities. The lifetimetioé gas collection and control systems is
estimated at 15 years. The total estimated cagipsoximately $1M per facility in 2020.
Total industry costs, included those for landfillgh existing gas collection and control
systems, will be estimated in the staff reportthe landfill methane control measure. The
costs and emission reduction estimates presentedane preliminary estimates.

Cost Calculation
Per facility capital cost (53 facilities total) €38,000
CREF for 20 year expected capital life 0.08024
Annualized capital cost (capital cost x CRF) $278,8
2020 Operating cost per facility $706,397
Total per facility cost (annualized capital cosiperating cost) $982,271
Total net annualized cost (53 facilities x per liscicost)-Assumes no savings $52M
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High Global Warming Potential

Measure H-1: Motor Vehicle Air Conditioning Systems: Reduction of Refrigerant
Emissions from Non-Professional Servicing (Discrete Early Action)

. . Net Annualized
GHG Reduction Pg:gfﬂif,?fo Annélggtzed Savings Cost
Measure MMTCO,E ($Millions) ($Millions) ($Millions)
2 [Cost-Savings]
Sma_ll Containers of 0.26 3 0 3
Refrigerant
Overview

This measure reduces GHG emissions from the ndiegsional servicing of motor vehicle
air conditioning systems by do-it-yourself indivals. The original option considered by the
Board would restrict the sale and import of the lfgans of refrigerant and allow only
professional servicing of MVACs. However, additdnesearch and analysis by staff
indicates that this approach has the potentiagifgmificant cost impact to the consumer. An
alternative and superior approach has been idedtifStaff's recommendation focuses on
reducing primarily the emissions from the can hdélis proposal would include: 1) the
installation of a self-sealing dispensing valveatiremall containers of refrigerant, 2) the
implementation of a mandatory container recycling eefrigerant recovery program, 3)
improved labeling on all containers, and 4) thelangentation of a consumer education
program.

Since this measure is a Discrete Early Action pitoposed regulation would become
enforceable on January 1, 2010. The table abahedes two rows, corresponding to the
two proposals that were considered by Staff. Ttogpésed Scoping Plan Appendix C
includes only the estimates associated with th# &eommended mitigation proposal. The
numbers above are refinements based on the mesttieformation emerging from the
public process.

Assumptions for GHG Emissions Reduction

The recommended proposal is estimated to achieséwection of approximately 0.26
MMTCOE in 2020 resulting from the recovery of the unussfdgerant in the containers
and an increased consumer awareness of an optimargieg techniques arising from the
improved labeling and the education program.

Assumptions for Costs and Savings

Industry has estimated that the installation dfseéling valves and the implementation of
the recycling program would result in a cost inseeaf one dollar per container. At

1.8 million cans per year, the increased consumsgtris $1.8 million. Assuming a 95% can
return rate and a $10 deposit per can, the 5% daimed deposits amounts to $0.9 million
per year and will be an additional cost to the comsrs. Total increased cost to the
consumer is thus ~$3 million per year.
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Measure H-2: SFg Limits in Non-Utility and Non-Semiconductor Applications (Discrete
Early Action)

: : Net Annualized
GHG Reduction Pg:gf,'ﬂif,?fo Annélggtzed Savings Cost
Measure o ($Millions) ($Millions)
MMTCO,E ($Millions) [Cost-Savings]
SF6 Liming in Non-
Utility and Non-
Semiconductor 0.3 0.22 0.14 <0.1
Applications
(Discrete Early
Action)
Overview

This measure reduces sulfur hexafluoride emisdrams non-utility and non-
semiconductor-related applications. This includbes,is not limited to, magnesium casting,
tracer gas uses, and recreational uses such as trieks.

Assumptions for GHG Emissions Reduction

ARB estimated a range of estimates for other uses-§emiconductor, non-utility, and non-
magnesium) is 0.13 — 0.34 (ARB 2008). Alternatiges available and a phase-out is
possible for magnesium casting, tracer uses, amdatonal uses. A reduction is not
possible for medical uses. Alternatives are 98&tqm effective for magnesium casting and
range from 50-90+ percent for tracer uses (EPA ROB&creational uses would either be
eliminated or alternatives would have a near 108@tiction (ARB 2008). Based on
alternative effectiveness, reductions from magmasiwould be 0.1 MMTCGE. For other
applications, an effectiveness of 90% was usedtimate reductions up to 0.2 MMTGE

In total, reductions are estimated at 0.3 MMTE0O

Assumptions for Costs and Savings

Due to a lack of data for other sectors, ARB way able to calculate costs for the
magnesium sector. The estimate will still be reaste since alternatives to sulfur
hexafluoride are generally either less expensivgopand or per use (less alternative needed
per use) and other uses in this measure do notdsgitl costs since they do not require
significant infrastructure changes.

For the magnesium sector, there are two sets ¢d egsociated with alternate gases: upfront
and annual costs. Based on Canadian data, ugfostg could run up to $573,000, which is
annualized to approximately $94,000 after conver$eo2007 dollars and annualized using a
10 year lifetime (Environment Canada, 1998). Timeual costs, based on the same
Canadian study, are approximately $126,000 fonitngi

There could be an associated cost savings sincaltameative is less expensive than sulfur
hexafluoride. Based on U.S. EPA, the cost sawvitive $140,000 in 2007 dollars.

I-50



Measure Documentation High Global Warming
Potential Gases

If a change is made in the manufacturing processddain industries, the caster must go

through a requalification process. These costsareurrently included in the analysis but

could be significant.

Measure H-3: Reduction of Perfluorocarbons in Semiconductor Manufacturing
(Discrete Early Action)

. . Net Annualized
GHG Reduction Pgt:;ﬂ'ﬂifr?szo Anngce;gtzed Savings Cost
Measure o ($Millions) ($Millions)
MMTCO,E ($Millions) [Cost-Savings]
High GWP Reduction
in Semiconductor
Manufacturing 0.15 2.6 0 2.6
(Discrete Early
Action)
Overview

This measure targets a reduction in emissionswaraehigh global warming potential gases
uses in the semiconductor manufacturing indusRgductions are expected from process
optimization, alternative chemistries and abatenexiinologies. This measure is currently
in the regulatory process.

Assumptions for GHG Emissions Reduction

The proposed measure is designed to achieve aal&@86 reduction in emissions of high
GWP gases from the semiconductor manufacturingsitmgu ARB recently conducted an
industry survey of GHG emissions from more than $&iconductor and related devices
facilities. This bottom-up accounting revealed @gpmnately 0.3 MMTCQE of emissions in
2006. Staff is proposing to target an emissiodsicgon of 0.15.

Assumptions for Costs and Savings

The cost of the proposed measure is based on shenpsion that abatement technologies are
used for compliance. The $2.6 million total animead cost estimate ($3.3 million in 2007
dollars) was derived from a June 2001 U.S. EPAnffo This value included the capital,
operating and maintenance costs as a single figuetch abatement systems. The
annualized cost is calculated assuming $23.4 milliocapital costs, a 5% discount rate, and
a 9 year life for the abatement systems.

128J.S. EPA June 2001.S. High Global Warming Potential (High GWP) Eniiss 1990-2010:
Inventories, Projections, and Opportunities for Rewbns, Chapter 6 Cost and Emission Reduction ysiglbf
PFC, HFC, and SfEmissions from the Semiconductor Manufacturinghim nited States, pg. 6-6, June 2001.
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Measure H-4: Limit High GWP Use in Consumer Products (Discrete Early Action)

: : Net Annualized
GHG Reduction Pg:gjg[liggso Annélggtzed Savings Cost
Measure MMTCO,E ($Millions) ($Millions) ($Millions)
2 [Cost-Savings]
Limit High GWP Use
in Consumer
Products (Discrete 025 0.06 0 0.06
Early Action)
Overview

The objective of this measure is to reduce theofi$egh GWP compounds in consumer
products when alternatives are available. To aehilkese reductions, consumer product
formulations would need to be changed to reduadimninate the use of high GWP
compounds.

Assumptions for GHG Emissions Reduction

The potential reductions for this measure for 2@820e estimated based on the perceived
opportunities for reductions of GHG emissions frepecific categories of Consumer
Products. Emissions of GHG from the specific ComsuProducts were determined from
formal surveys of manufacturer’s sales and fornatlata that were conducted for the
2001, 2003 and 2006 sales years. Further, in 2008, the Board approved a measure to
reduce the GHG emissions from Pressurized Gas B3usidis measure achieved
approximately 0.23 MMTCGgE in 2020. It is anticipated that the remaindethef emission
reduction goal could be achieved by adopting GHiBdrds for other categories of
Consumer Products in future rulemakings.

Assumptions for Costs and Savings

The estimated costs attributed to this measure ased on previous consumer products
regulations affecting similar categories of producom which emission reductions were
anticipated to occur. Specifically, for the Presmed Gas Dusters, it was estimated that the
total costs of the regulation will be approximat®460,000 over ten years or $45,000 a
year'?’ Additional costs to manufacturers and consumétsikely occur for additional

categories that are regulated for GHG emissions sdvings is assumed.

12’See “Initial Statement of Reasons for Proposed Afmemts to the California Consumer Products
Regulation, May 9, 2008. http://www.arb.ca.govaeig2008/cp2008/cp2008.htm.
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Measure H-5: High GWP Reductions from Mobile Sources

Net Annualized
Savings Cost

($Millions) ($Millions)

[Cost-Savings]

Potential 2020 Annualized
Reductions Cost
MMTCO,E ($Millions)

GHG Reduction
Measure

Low GWP
Refrigerants for New
Motor Vehicle Air
Conditioning Systems
Air Conditioner
Refrigerant Leak Test
During Vehicle Smog
Check

Refrigerant Recovery
from

Decommissioned 0.2 20.86 TBD TBD
Refrigerated Shipping
Containers
Enforcement of
Federal Ban on
Refrigerant Release
During Servicing or 0.1 TBD TBD
Dismantling of Motor
Vehicle Air
Conditioning Systems

2.5 0 16

0.5 TBD TBD

Low GWP Refrigerants for New Motor Vehicle Air Conditioning Systems

Overview

This measure would reduce greenhouse gas emidsyaeplacing high GWP refrigerants
used in California’s MVACs with lower GWP alternads that also represent better lifecycle
climate performance than the current refrigerdritis measure is meant to initially cover
those classes of vehicles not included in the AB31@Pavley) regulation: heavy duty and
off-road vehicles. The principal benefit of thigasure is the reduction of the GWP impact
of refrigerant releases through direct and indiesutssions.

Assumptions for GHG Emissions Reduction

An estimate of the statewide emission inventomynder development for MVAC

refrigerants in 2020. Anticipated reductions fO2Q are expected to be 0.7 MMTgEfor

light duty vehicles and 1.8 MMTCA for heavy duty vehicles for a total of 2.5 MMTEED

for a universal phase out of HFC-134a in new andsia MVACs in California. These
projections were based on the current estimatedateakage rate of R-134a for light duty
vehicles and heavy duty trucks. These estimatahde refined as a more robust emission
inventory is developed and the likely replacemefrigerants are selected and the split in the
market is predicted.

Assumptions for Costs and Savings

Only capital costs were considered in this cosirege. Additional staff analysis is needed
to determine operating costs, cost savings, andosei impacts. The life of potentially
new air conditioning systems is expected to bestmae as current systems. Capital costs for
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the introduction of new refrigerants in the Califar fleet were estimated to be on the order
of $150 million by 2020 based on assumptions thahges begin to phase in around 2013.
This estimate is based on a European incremergaben vehicle of $23 to $28 (at an
average exchange rate for the following mentiorest)yper LDV in 2003 with a six percent
annual increase in cost. The estimate includesrakvehicle categories: light duty vehicles,
heavy duty vehicles, and off-road vehicles. Actgdts for maintenance will vary
depending on the low GWP refrigerant selected nitgnt additional analysis is needed to
enable and improve cost and performance estimétég @arious alternative technologies.

Air Conditioner Refrigerant Leak Test during Vehicle Smog Check

Overview

As originally conceived, the proposed measure naayaarefrigerant leak check to the “pass”
criteria for the California vehicular inspectiondamaintenance (I/M) program, Smog Check,
for all vehicles that undergo the test. Howevdditonal staff analysis indicates new issues
associated with the technical feasibility of theasigre that were not originally considered.
Thus, further technical assessment is neededut ihgplace, all vehicles that pass Smog
Check would have motor vehicle air conditioning (M®) systems that either leak at or
below natural leak rates (to be determined in teasure) or are empty and precluded from
further use unless the identified excessive leakpaired. Inspections of MVACs would be
conducted by the Smog Check technician with a pteteefrigerant “sniffer” that detects
HFC leakage or other means to be determined im@eesure. Protocols would be developed
for the test, including use of equipment and ideratiion of threshold values to establish
repair criteria.

Assumptions for GHG Emissions Reduction

The potential for annual reductions are thus esggch#o be from 0.95 MMTCgE/year as a
standalone measure, to 0.48 MMT{EDyear when considered as an addition to other
measures. The estimates are preliminary; realistitces could range from one half to twice
the estimates provided. The estimates are bas#tedollowing:

* The program would begin in 2011
» All vehicles will use HFC-134a (GWP=1300) in 2011.

Annual sales of R-134a refrigerant in California assumed to be emitted into the
atmosphere annually due to service losses andodeaking vehicles. These sales are
approximately 1.9 MMTCGgE per year.

To determine order of magnitude estimates, it assutimat implementation of an MVAC test
and repair requirement would reduce leaks and setgsses by 50% to an annual leak rate
of 0.95 MMTCQE/ year. (More detailed analyses of the poteméidlictions are currently
underway).

Refrigerant entering the state as OEM charge isnotided in the emission rate; and

refrigerant captured at end of life is not sub&ddrom the emission rate. (More detailed
analyses of the potential reductions are currantbjerway).
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Reductions obtained by implementation of this measught overlap with reductions
obtained by other MVAC related measures. To deteerorder of magnitude estimates, it is
assumed that 50% of the MVAC direct emissions alitady have been mitigated by other
measures, reducing the potential reduction frord M TCO,E/year to 0.48
MMTCOE/year. (More detailed analyses of the potentidiicions are currently
underway).

Assumptions for Costs and Savings

Each Smog Check station would have to spend al#@-8300 for each hand-held HFC
detector. This assumes the hand-held detector agiproves to be the correct approach.
Station owners or technicians would have to paouf280 per person to train the Smog
Check technicians. The initial cost to Smog Cheakan owners and technicians would be
$2M (Instrument costs) + $4M (Training costs) = $6WVhese are one time start up costs.
Continuing annual costs are not considered bedheyeare assumed to be covered by
increases in the consumer price of a smog check.

Due to the increased time required by techniciartest MVAC systems, the consumer price
of a Smog Check is expected to increase by an antioanhas yet to be determined.

Refrigerant Recovery from Decommissioned Refrigerated Shipping Containers

Overview

The purpose of this measure is to mitigate any ctgpfom releases, either intended or
accidental, of refrigerant from decommissionedigefiated shipping containers.
Refrigerated shipping containers may accumulataajor ports and that the refrigeration
systems on these containers may leak high-GWRyezfmts such as HFC-134a. In
particular, the refrigerant remaining in the decassioned containers, the leakage from
these containers and refrigerant disposal as th@icers approach end-of-life (EOL).

Assumptions for GHG Emissions Reduction

It is essential that a needs assessment be peddmyet an accurate estimate the annual
amount of refrigerants that are available for rexg\from decommissioned refrigerated
shipping containers. It has been estimated thppsty container activity could double by
2020. If it is assumed that this applies to theodemissioned refrigerated shipping
containers as well, then the bank becomes 160@®82Q,000 MTCGE based on staff
analysis. This estimate represents the upper bfmuritle possible reduction potential of this
mitigation.

Assumptions for Costs and Savings

Very little information on costs and economic imizas known today about this proposed
measure. As part of measure development, an asseswill be performed in order to get a
better understanding of the number of refrigerat@dping containers decommissioned each
year, the amount of refrigerant remaining, whethere is refrigerant recovery, and the costs
associated with the recovery and recycling proseksethe remaining refrigerant.
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Enforcement of Federal Ban on Refrigerant Release during Servicing or Dismantling of
Motor Vehicle Air Conditioning Systems

Overview

An existing federal regulation (40 CFR 82.154) btmesrelease to the atmosphere of high-
GWP refrigerant substance at the end-of-life orrduequipment servicing. The current
degree of compliance with 40 CFR 82.154 is poodgumhented but under review. The goal
of this non-regulatory strategy is improved compdi@ with this regulation prohibiting the
venting of certain types of refrigerant, includidgCs, to the atmosphere when MVACs
equipment is serviced or dismantled. Venting sid&d by recovering refrigerants with
specialized equipment before dismantling or semgciThe recovered refrigerant can be re-
used by the owner or transferred to re-processgproaed by U.S. EPA for proper disposal.

Assumptions for GHG Emissions Reduction

Reductions from dismantling operations could beresged as a baseline emission rate times
the fraction that is practically recoverable tinaegoal for fraction of vehicle dismantlers

who would be prompted to comply with the federglulation. None of these values is well
known at present.

A rough approximation of the potential reductiore dismantling (as presented in the
March 2006 Climate Action Team Report and usabté aretter alternative is developed)
is 0.1 to 0.6 MMTCGE per year in 2010 (assuming the program will beffact then) and
0.07 to 0.3 MMTCGE per year in 2020.

Assumptions for Costs and Savings

Some dismantlers may not have the latest comptartware for recovering refrigerants or
any equipment at all. Each dismantler who mustimse the equipment would have to
spend approximately $3000 to $5000 per unit. Turaber of units needed would depend on
the size of the operation (vehicle throughput). ldeer, this would be an expense that the
dismantler has so far avoided only through faitareomply with the existing federal
regulation. Thus, this is not a cost burden assediaith the proposed strategy.

The same statements apply to obtaining certifiodio technicians who use the recovery
equipment, but with minimal anticipated costs. iiag for the U.S. EPA’s certification
program is offered by various commercial schoaisaddition, the Mobile Air Conditioning
Society offers free training (a downloadable pareprdnd a nominal exam fee, so the
expense for operator certification should be miima

There are costs for storage of recovered refrigeracord-keeping, and the operators’ labor.
Again, however, these are expenses already obligeke federal regulation.

Recovered HFC may have some salvage value, lsusligit.
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Measure H-6: High GWP Reduction from Stationary Sources

Net Annualized
Savings Cost

($Millions) ($Millions)

[Cost-Savings]

Potential 2020 Annualized
Reductions Cost
MMTCO,E ($Millions)

GHG Reduction
Measure

High GWP
Refrigerant
Tracking/Reporting/ 6.3 1.0 3.6 -2.6
Repair/Deposit
Program

Specifications for
Commercial and
Industrial
Refrigeration

4.0 1.24 0.66 1

Foam Recovery and

Destruction Program 0.3 9 0 9

SF¢ Leak Reduction
and Recycling in
Electrical
Applications

0.1 0.3 0.4 -0.1

Alternative
Suppressants in Fire 0.1 2 0.2 2
Protection Systems

Residential
Refrigeration Early 0.1 18.9 24.8 -6
Retirement Program

Stationary Equipment Refrigerant Management Program

The high-GWP Stationary Equipment Refrigerant Ma@amagnt Program integrates two

AB 32 early action measures: High-GWP Recycling Biegosit Program and Specifications
for New Commercial and Industrial Refrigeration t8yss. These two measures, discussed
below, target different areas of the refrigeraigachain for stationary equipment. The
Stationary Equipment Refrigerant Management Progrpproaches the challenge of high-
GWP gases management in a more holistic manngratiteg all sectors of the value chain.

High GWP Refrigerant Tracking, Reporting, Repair, Deposit, and Recovery

Overview

The goal of this measure is to reduce leaks of-BYWP refrigerants from stationary
refrigeration and air-conditioning systems and iaverservice practices that maximize
reclamation and recycling of refrigerant. The pregubregulatory action would include
facility registration; refrigerant leak detectionpnitoring, reporting, and recordkeeping;
refrigerant distributor, wholesaler, and reclaimegrorting and recordkeeping; refrigerant
sales restrictions to only certified techniciansg a refrigerant cylinder deposit program.

Assumptions for GHG Emissions Reduction

Business as usual emissions are based on the BASVHtaging Model adjusted to the
California population, as provided below:

| Business As Usual | Non-Kyoto | Kyoto| Total
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Statewide annual emission estimate: 2004 18 53 3 23.
Statewide annual emission estimate: 2020 15.3 66| 1.9 2

The determination of potential GHG emission reduddifrom business as usual is based on a
year-by-year estimate of 1) compliance rates fak kepair and monitoring, and 2) system
retrofitting or retirement. Because the refrigenatand air-conditioning industries are
already regulated for ozone depleting substancBSj(the compliance rates are assumed to
be higher for these refrigerants. The range airapsions for the compliance rates with
monitoring, leak repair, and system retrofit anplaeement are as follows:
* ODS compliance rates begin at 10% and increase 8o 15% each year to reach
100% in 2020.
» HFC compliance rates begin at 5% and increase &%no 20% each year to reach
100% in 2020.
The replacement rate for ODS systems is high duileetphase-out of use of ODS as a result
of the Montreal Protocol.

The incremental annual emission reduction woulthkezstimated BAU emissions
multiplied by an incremental compliance rate. Tele&C as an example, the incremental
annual emission reduction in 2011 is:

5.3 MMTCGOE x 5% = 0.26 MMTCGE

The incremental annual emission reduction in 2@131so:

5.3 MMTCGOE x 5% = 0.26 MMTCGE

The total emission reduction for 2012 would be:

0.26 MMTCQOE + 0.26 MMTCQE = 0.52 MMTCQE

The total emission reduction for 2019 would egbal $um of the incremental annual
emission reductions for years 2011 through 201D=MMTCO.E

The incremental annual emission reduction in 202€eH on the 2020 BAU emissions is:
6.6 MMTCOE x 20% = 1.3 MMTCGE

The total emission reduction for 2020 would be:

Total 2019 emission reductions of 5.0 MMTE& O+ 1.3 MMTCQE =
6.3 MMTCOE

Assumptions for Costs and Savings

Labor and capital costs for monitoring and leakarepnd equipment replacement vary for
air-conditioning versus refrigeration equipment.

The assumptions for cost and cost savings arellasvéo
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Monitoring Costs Cost per Year / Installation
General Cost for Monitoring $100
Monitoring Equipment $2,500

Leak Repair Costs

Air Conditioning | Refrigeration

Labor $2,000 $3,000
Parts & Refrigerants $500 $8,000
Replacement $20,000 $500,000

Facility Inventory

Air Conditioning | Refrigeration

Total Number of Systems 86,000 10,000

Assumes 10,000 facilities have both air conditiod eefrigeration.

Specifications for Commercial and Industrial Refrigeration

Overview

The primary analysis to estimate possible diredssions reductions was to assume new
refrigeration systems installed would use seconttay refrigeration technology, or
technologies that meet the same performance s@dsmdarsecondary loop technology.
Additionally, ARMINES’ also reviewed the energy says impact of technical options being
applied in all installations, e.g., floating heaégsure controls and closed display cases.

Assumptions for GHG Emissions Reduction

Although commercial and industrial refrigeratiowemtory research remains in progress,
ARB'’s refrigeration and air-conditioning (RAC) coattor, ARMINES’, preliminary work
(available athttp://www.arb.ca.gov/cc/commref/armines_report 685.pd) suggests that
the Total Equivalent Warming Impact (TEWI) of curtelirect expansion refrigeration
systems commonly used is 0.0307 MMT&EJapproximately two to three times that of a
secondary loop system).

Based on literature review it is assumed that 250 commercial refrigeration systems will

be installed in California in the 2012 through 2Q@20e period — approximately 30 per year

from 2012 to 2016 and then 25 from 2017 to 202Be potential emissions from these new
stores are estimated as:

Direct Expansion (BAU) = 250 stores * 0.0307 Z MIMTCO:E
Secondary Loop (Low Range) = 250 stores * 0.00251-MMTCGE
Secondary Loop (High Range) = 250 stores * 0.04361L MMTCGE

The range of potential emissions reductions arerdehed based on the difference between
the total BAU emissions and the secondary loopesyst or similar technology, emissions —
or 2.6 t0 5.2 MMTCGQE. This range is averaged and rounded resultitigarmpotential GHG
emission reductions of 4.0 MMTGE.

In addition to installation of secondary loop syste ARMINES’ also reviewed the energy
savings impact of technical options being applrethstallations of all commercial
refrigeration equipment within a supermarket, dlgating head pressure controls and closed
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display cases. The preliminary estimation of epsayings is 1.6 TWh per year (1,600
GWh per year) or 30% below baseline. This eneayyng)s impact is a component of the
4.0 MMTCGOE discussed above.

Assumptions for Costs and Savings

Based on literature review and discussions witlhustiy stakeholders, the following
assumptions were made:

The installation costs increase for a secondary tefrigeration system is 15-20%, or around
$100,000, above current DX systems. Increased eostdue to contractor unfamiliarity

with new technologies; installation costs are ap#ted to reduce to equal installation costs
of direct expansion systems after 2016.

Operation and maintenance costs for a secondapyrfdgeration system are up to 40%
lower than direct expansions systems (annual eaéhgs of approximately $25,400).

Final Cost Estimates are determined as follows:

Total Capital Cost per Year = 30 stores * $100,8C%B,000,000

Total Cost Savings per Year = 30 stores * $25,48062,000 (2012 to 2016)
Total Cost Savings per Year = 25 stores * $25,48635,000 (2017 to 2020)

Foam Recovery and Destruction Program

Overview

Plastic insulating foams containing high-GWP blogvagents are used in refrigerators,
freezers, building insulation, transport refrigedatinits, and miscellaneous sources. When
the product or material has reached the end ofsisul life, the insulating foam emits high-
GWP GHGs after it is shredded or broken during ey, or disposed of in landfills. The
goal of the measure is to reduce these end-oéfifessions to as close to zero as possible, by
recovering waste foam prior to disposal and lahdfj] and destroying the high GWP GHGs
within the foam.

Assumptions for GHG Emissions Reduction

Staff estimates for GHG reductions apply a besé-sagnario that virtually all potential
GHG emissions from waste insulating foam can becged at end-of-life by recovering
waste foam and destroying the GHGs within the foafore it is recycled or landfilled.
Based on literature review and discussions witlhustiy stakeholders, the following
assumptions were made:

Based on the U.S. EPA Vintaging Model estimates eftimated annual emissions in the
U.S. in 2006 from insulating foam were 71.4 MMT&EQwith 2.6 MMTCQE from HFC,
and the remaining from ODS.

Estimated based on the percent of U.S. populaésiding in California, HFC emissions in

California from foams are estimated as 0.3 MMTE@n 2006.
2.6 MMTCG,E * 12.2% = 0.3 MMTCGE

I-60



Measure Documentation High Global Warming
Potential Gases

The amount of HFC-containing waste foam has ine@adout 9 percent per year. By 2020,
the estimated emissions of HFCs from waste foa@aiifornia will be approximately 1
MMTCO.E annually.

0.3 MMTCGQO:E * (1 + 9%}*= 1.1 MMTCGE

Of this total, 0.3 MMTCGE are expected to be reduced through recoverypiieaqze foam.

Assumptions for Costs and Savings

Cost estimates are preliminary and will be knowthwgreater precision by July 2010 when
an ARB research study will be completed for lifdeyanalysis cost of recovery and
destruction of high-GWP GHGs.

Costs to recover and destroy foam from applianceslaout $30/MTCEE using an
automated system. The annual cost of an applif@re recovery and destruction program
to reduce 0.3 MMTCgE would be about $9M per year, assuming all appéarwere
recycled using an automated system.

SFe Leak Reduction and Recycling in Electrical Applications

Overview

This measure will reduce emissions ot 8#ithin the electric utility sector and at particle
accelerators by requiring the use of best achievattrol technology for the detection and
repair of leaks, and by the recycling ofsSF

Assumptions for GHG Emissions Reduction

Staff estimates an annual emission reduction af MMTCO.E calculated from a U.S. EPA
reduction estimate of 20% for leak detection anmhireand 10% for recycling and recovery
based on 2020 projected emissions of 0.22 MMJECID California.

Assumptions for Costs and Savings

Annual operating cost is estimated to be $300,000=bk detection and repair and recycling.
It is assumed that all $B8aved during leak detection and maintenance @esviepresents a
cost savings because the facilitys®lrchase and consumption rate will decrease. cobe
savings from reduced consumption and purchaseimated at $420,000 annually, yielding
a net cost savings of $120,000.

Alternative Suppressants in Fire Protection Systems

Overview

This measure will reduce greenhouse gas emissionsfire suppression systems through a
variety of potential reduction options including&VP threshold for fire suppression agents
in new systems, leak reductions strategies, andgelifg requirements.
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Assumptions for GHG Emissions Reduction

The goal of the measure is to reduce emissiorsstothan 0.1 MMTCEE by 2020 with an
effort to ensure that HFC banks grow no more tHaouta10% between 2012 and 2020.
Leak reduction efforts could address installed capavhile alternative suppressants may be
used to address emissions from future banks. Mpagt on emission levels will be greatest
once a large percentage of the systems have moved IGWP agents.

Assumptions for Costs and Savings

Costs will differ depending on the implementatidritos measure. Costs presented here will
be for using low/no GWP alternatives in new totabfling systems instead of HFC-227.
Portable systems and leak reduction strategiesxqrected to be less expensive.

Based on U.S. EPA data and assuming replacemeat [B¥WP agents in systems coming
on-line between 2010 and 2015, one-time costsfvany $10 million to $12 million for
2012-2015 with annual costs ranging from $200,@08 $avings of $200,000, depending on
the substitute gas. For systems coming onlinedatvi2015 and 2020 the one-time cost is
approximately $3 to 4 million with annual costsgang from $70,000 to a savings of
$70,000. These estimates are in U.S. 2000 dol@anverting these to 2007 dollars and
annualizing the costs using a 15 year lifetime aheualized capital costs are approximately
$1.8 million. Annual operating costs are approxigha$0.2 million and savings are
approximately $0.2 million.

Residential Refrigeration Early Retirement Program

Overview

This measure involves establishing a voluntary mogto upgrade pre-2000, less energy
efficient residential refrigeration equipment sashrefrigerators and freezers and ensure
proper recovery of refrigerants and blowing agémas have a high-GWP. The measure
would include developing strategies to support iappk take-back/upgrade and early
retirement programs such as the U.S. EPA Respenajighliance Disposal (RAD) program
and EnergyStar program, in addition to programsiacitered by local utilities to address
direct and indirect GHG emission reductions frormestic appliances.

Assumptions for GHG Emissions Reduction

Based on literature review and data available tijinabhe U.S. EPA RAD Program the
following assumptions and determinations are madbe GHG reductions estimate:

» Currently in California up to 1.2 million refrigaxas and freezers are disposed of
annually.

* Appliances manufactured prior to 1996 used CFCsltha refrigerant and CFC-11
as the blowing agent; appliances manufactured 686 to 2002 used HFC-134a as
the refrigerant and HCFC-141b as the blowing aggpypjiances manufactured after
2002 used HFC-134a as the refrigerant and HFC=2zbthe blowing agent

» For domestic appliances the average refrigeranjeha estimated to be 0.5 pound,;
the average foam blowing agent used is estimatbed th0 pound.

* The primary result of this measure is a 25% in@eagsecycling of appliances to
total 1.5 million per year; an increase of 300,@@pliances per year.
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At an appliance end of life 90% of the originalrigérant charge is recovered.
At an appliance end of life 65% of the initial bliog agent is released — 25% during
shredding and an additional 40% after disposas; B#HG emission is mitigated by

this measure.

The total reduced emissions for a given year isutaled as follows:

Total Pre-1996 Refrigerator
Emission Reduction

Total Refrigerators * % Pre 1996 Refrigerators *
(*2 pound CFC 12 * GWP * 90%) +
(1 pound CFC-11 * GWP * 65%)

Total 1996 to 2002
Refrigerator Emission
Reduction

Total Refrigerators * % 1996 to 2002 Refrigeratdr
(2 pound HFC-134a * GWP * 90%) +
(1 pound HCFC-141b * GWP * 65%)

Total post 2002 Refrigerator
Emission Reduction

Total Refrigerators * % 1996 to 2002 Refrigeratdr
(% pound HFC-134a * GWP * 90%) +
(1 pound HCF-245fa * GWP * 65%)

Total Emission Reduction

Total Pre-1996 Refrigmr&mission Reduction +

Total 1996 to 2002 Refrigerator Emission Reduction
Total post 2002 Refrigerator Emission Reduction

Assumptions for Costs and Savings

Based on literature review and data available tijinahe U.S. EPA RAD Program the
following assumptions and determinations are madhe cost and cost savings estimate:

Incremental costs for purchasing an EnergyStariapg# is $62, so consumer costs =
300,000 * $62, or $19 million.

Energy savings during the life of an EnergyStariappe is 700 kWh per appliance,
so total energy savings is 700 kwh * 300,000, @ &illlion kWh.

Total utility company costs for appliance recyclpmpgrams is $0.03 per kWh saved
* 210 million kWh, or $6.3 million.

In a three-year budget cycle, the total investnreenergy efficiency programs in
California is $2.7 billion.

Ratepayer resource savings are $5.4 billion owetité of the programs.

The cost savings equals total investment of $dlioi- total resource savings of
$5.4 billion, or $2.8 billion.
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Agriculture

Measure A-1: Methane Capture at Large Dairies

. . Net Annualized
GHG Reduction Pgtfgf,'ﬂifr?fo Anngggtzed Savings Cost
Measure MMTCO,E ($Millions) ($Millions) ($Millions)
2 [Cost-Savings]
Methane _C;apture at 1 156 0 156128
Large Dairies

Overview

This is a voluntary measure to encourage the iasitah of methane digesters to capture
methane emissions from the decomposition of saldilguid waste at large dairies. The
methane could be used as an alternative to najasalh combustion, power production, or as
a transportation fuel.

Assumptions for GHG Emissions Reduction

Manure Management Emission Reduction Assumptions (d airies with 1,000 head or more)

1,781,799 Head Total California Herd

6.55 Million Metric Tons Uncontrolled GHG emissions from California
Herd

1,392,888 Head Total SIVAPCD Herd*

78% SJIVAPCD percentage of total California Herd

330,028 Affected Head Assumes 73% of dairy cows at dairies with

1,000+ head will already be feeding digesters
through voluntary action.

1,223,854 Head Dairy cows, heifers, calves, and bulls at dairies
with 1,000+ head not feeding an existing
digester

3.676 tonnes CO2e/head Includes CH4 and N20O

1.2 Million Metric Tons Uncontrolled emissions from 330,028 head

86% Control

1.0 Million Metric Tons Reductions from 330,028 head

330 Dairies with 1,000 or more dairy cows, heifers,

calves, and bulls not already feeding a digeser

1,628 Total dairies in California (2006 CDFA data)

*: Includes all cows in Kern County

Assumptions for Costs and Savings

Staff estimates an operating cost of $33M and aalized cost for installation of digesters
at $123M for this measure based on an averageatapit of $3.9M per digester. Savings
are not estimated, but are possible through avaatkssdtricity or natural gas purchases, or

128 The methane capture at large dairies measurdtsteny and therefore not considered in the economi
modeling calculations.
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through sale of electricity or natural gas. Howetee cost for this voluntary measure is not
included in the economic modeling as the redudsamot required as part of the AB 32 GHG
emissions reduction program.

Cost and Savings Calculation
Cost per digester $3.9M
# of large dairies (with more than 1000 head) 330
Capital cost $1,280M
Capital life 15 years
15-year CRF 0.09634
Annualized capital cost 2020 (capital cost x CRF) 12%3M
Operating cost 2020 ($100k) $33M
Total cost 2020 $156M
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Forests

Measure F-1: Sustainable Forest Target

: . Net Annualized
GHG Reduction Pg:gﬂgiggszo Annéjggtzed Savings Cost
Measure MMTCO,E ($Millions) ($Millions) ($Millions)
2 [Cost-Savings]
Sustainable Forest 5 50 0 50
Target
Overview

Reductions from this target will be achieved thioegnservation, forest management,
reforestation, afforestation urban forestry anddueanagement projects. The forest net
flux, that is the balance between uptake and eamissis currently -5 MMTCgE.

Assumptions for GHG Emissions Reduction

A target reduction of 5 MMTCEE is required forest sector to maintain the curretflux
based on inventory projections.

Assumptions for Costs and Savings

Staff estimates a net cost of $50M to achieve abIIBO,E reduction based on the current
voluntary offset price of approximately $10 per MD4E.
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