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Text of AB 32

Assembly Bill No. 32

CHAPTER 488

An act to add Division 25.5 (commencing with Section 385@0jhe
Health and Safety Code, relating to air pollution.

[Approved by Governor September 27, 200kd with Secretary of State September
27, 2006lEGISLATIVE COUNSEL SDIGEST

AB 32, Nunez. Air pollution: greenhouse gases: Californilbél
Warming Solutions Act of 2006.
Under existing law, the State Air Resources Boatdté board),
the State Energy Resources Conservation and Develup
Commission (Energy Commission), and the Califor@iimate
Action Registry all have responsibilities with respto the control
of emissions of greenhouse gases, as defined hanfecretary for
Environmental Protection is required to coordinamission
reductions of greenhouse gases and climate chaigéyain state
government.
This bill would require the state board to adopgutations to
require the reporting and verification of statewgteenhouse gas
emissions and to monitor and enforce complianceh witis
program, as specified. The bill would require thates board to
adopt a statewide greenhouse gas emissions limivagnt to the
statewide greenhouse gas emissions levels in 198@ achieved
by 2020, as specified. The bill would require thates board to
adopt rules and regulations in an open public @®de achieve
the maximum technologically feasible and cost-eivec
greenhouse gas emission reductions, as speciftesl.bill would
authorize the state board to adopt market-basedpleme
mechanisms, as defined, meeting specified requimesndhe bill
would require the state board to monitor compliamgth and
enforce any rule, regulation, order, emission ktiitn, emissions
reduction measure, or market-based compliance mexha
adopted by the state board, pursuant to specifregtigions of
existing law. The bill would authorize the stateatibto adopt a
schedule of fees to be paid by regulated sourcgseainhouse gas
emissions, as specified.
Because the bill would require the state board $taldish
emissions limits and other requirements, the viefainf which
would be a crime, this bill would create a staterdsed local
program.
The California Constitution requires the state éamburse local
agencies and school districts for certain costsdaima by the
state. Statutory provisions establish proceduresniaking that
reimbursement.
This bill would provide that no reimbursement igjuged by this
act for a specified reason.



Text of AB 32

The people of the State of California do enacodews:

SECTION 1. Division 25.5 (commencing with Section 3858 dded to
the Health and Safety Code, to read:

Division 25.5. CALIFORNIA GLOBAL WARMING SOLUTIONSACT
OF 2006

PART 1. GENERAL PROVISIONS

CHAPTER1. TITLE OF DIVISION

38500. This division shall be known, and may be citethe<£alifornia
Global Warming Solutions Act of 2006.

CHAPTERZ2. HNDINGS AND DECLARATIONS

38501. The Legislature finds and declares all of the fatigwi

(a) Global warming poses a serious threat to the economic welibein
public health, natural resources, and the environment of Gadifofrhe
potential adverse impacts of global warming include the exacembatiair
quality problems, a reduction in the quality and supplyafer to the state
from the Sierra snowpack, a rise in sea levels resultingerdisplacement
of thousands of coastal businesses and residences, damage te marin
ecosystems and the natural environment, and an increasengittences of
infectious diseases, asthma, and other human health-related @oblem

(b) Global warming will have detrimental effects on some of Calitos
largest industries, including agriculture, wine, touriskiing, recreational
and commercial fishing, and forestry. It will also increase dtiain on
electricity supplies necessary to meet the demand for summer air-
conditioning in the hottest parts of the state.

(c) California has long been a national and international leader ogyener
conservation and environmental stewardship efforts, inclutiagareas of
air quality protections, energy efficiency requirements, renwabergy
standards, natural resource conservation, and greenhouse ga®mnemiss
standards for passenger vehicles. The program establisheds livikion
will continue this tradition of environmental leadershipptgcing California
at the forefront of national and international efforts to cedamissions of
greenhouse gases.

(d) National and international actions are necessary to fully address t
issue of global warming. However, action taken by Califoroiaeduce
emissions of greenhouse gases will have far-reaching effectzbyraging
other states, the federal government, and other countries to act.

(e) By exercising a global leadership role, California will alseifian its
economy, technology centers, financial institutions, and bases to benefit
from national and international efforts to reduce emissiongreénhouse
gases. More importantly, investing in the development obvative and
pioneering technologies will assist California in achievirge t2020
statewide limit on emissions of greenhouse gases establistileid liyision
and will provide an opportunity for the state to take a gl@zonomic and
technological leadership role in reducing emissions of gresghgases.

(N Itis the intent of the Legislature that the State Air ReszsiBoard
coordinate with state agencies, as well as consult with theoaméntal
justice community, industry sectors, business groups, adadestitutions,
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environmental organizations, and other stakeholders in ingplting this
division.

(g) It is the intent of the Legislature that the State Air ResssiBoard
consult with the Public Utilities Commission in the depshent of
emissions reduction measures, including limits on emissidrgreenhouse
gases applied to electricity and natural gas providers reguhatind B ublic
Utilities Commission in order to ensure that electricity aradural gas
providers are not required to meet duplicative or inconsistgulatory
requirements.

(h) It is the intent of the Legislature that the State Air ResssiBoard
design emissions reduction measures to meet the statewide amigsiits
for greenhouse gases established pursuant to this divisiarmanner that
minimizes costs and maximizes benefits for California’s econamproves
and modernizes California’s energy infrastructure and maintagtdriel
system reliability, maximizes additional environmental and econ co-
benefits for California, and complements the state’s effortsnprove air
quality.

(i) It is the intent of the Legislature that the Climate Actiorarie
established by the Governor to coordinate the efforts sefi fonder
Executive Order S-3-05 continue its role in coordinating alelimate

policy.
CHAPTER3. DEFINITIONS

38505. For the purposes of this division, the foilgyvterms have the
following meanings:
() “Allowance” means an authorization to emit, during a specified
year, up to one ton of carbon dioxide equivalent.

(b) “Alternative compliance mechanism” means an action undertaken
by a greenhouse gas emission source that achieves the equivaletioned
of greenhouse gas emissions over the same time period as auiigsibtn
reduction, and that is approved by the state board. “Alternedingliance
mechanism” includes, but is not limited to, a flexible coapte schedule,
alternative control technology, a process change, or a prodwstitstitn.

(c) “Carbon dioxide equivalent” means the amount of carbon didxyde
weight that would produce the same global warming impact asem g
weight of another greenhouse gas, based on the best availableescien
including from the Intergovernmental Panel on Climate Change.

(d) “Cost-effective” or “cost-effectiveness” means the cost per unit of
reduced emissions of greenhouse gases adjusted for its glabaing
potential.

(e) “Direct emission reduction” means a greenhouse gas emission
reduction action made by a greenhouse gas emission source atithat s

() “Emissions reduction measure” means programs, measures,
standards, and alternative compliance mechanisms authorized pursuant
this division, applicable to sources or categories of soutttasare designed
to reduce emissions of greenhouse gases.

(g) “Greenhouse gas” or “greenhouse gases” includes all of the following
gases: carbon dioxide, methane, nitrous oxide, hydrofluorocsrb
perfluorocarbons, and sulfur hexaflouride.

(h) “Greenhouse gas emissions limit” means an authorization, daring
specified year, to emit up to a level of greenhouse gases spdujfithte
state board, expressed in tons of carbon dioxide equivalents.
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(i) “Greenhouse gas emission source” or “source” means any source, or
category of sources, of greenhouse gas emissions whose emesoat a
level of significance, as determined by the state board, thaitieipation
in the program established under this division will enaidestate board to
effectively reduce greenhouse gas emissions and monitor compligthce w
the statewide greenhouse gas emissions limit.

() “Leakage” means a reduction in emissions of greenhouse gases withi
the state that is offset by an increase in emissions of gresmlgases
outside the state.

(k) “Market-based compliance mechanism” means either of the
following:

(1) A system of market-based declining annual aggregate emissions
limitations for sources or categories of sources that emit lgoese gases.

(2) Greenhouse gas emissions exchanges, banking, credits, and other
transactions, governed by rules and protocols establishdt lsgate board,
that result in the same greenhouse gas emission reductiontheveame
time period, as direct compliance with a greenhouse gas emissibior
emission reduction measure adopted by the state board pureuthis t
division.

() “State board” means the State Air Resources Board.

(m) “Statewide greenhouse gas emissions” means the total annual
emissions of greenhouse gases in the state, including all i@msissf
greenhouse gases from the generation of electricity delivered to and
consumed in California, accounting for transmission arstkidution line
losses, whether the electricity is generated in state or imp@tatewide
emissions shall be expressed in tons of carbon dioxide egpisal

(n) “Statewide greenhouse gas emissions limit” or “statewide emgssion
limit” means the maximum allowable level of statewide greenhgase
emissions in 2020, as determined by the state board pursudddrt 3
(commencing with Section 38850).

CHAPTER4. ROLE OFSTATE BOARD

38510. The State Air Resources Board is the state agencyedivaith
monitoring and regulating sources of emissions of greesehgases that
cause global warming in order to reduce emissions of greemlgasss.

PART 2. MANDATORY GREENHOUSE GAS EMISSIONS
REPORTING

38530. (a)On or before January 1, 2008, the state board shall adopt
regulations to require the reporting and verification ofestate greenhouse
gas emissions and to monitor and enforce compliance witpribggam.

(b) The regulations shall do all of the following:

(1) Require the monitoring and annual reporting of greenhouse gas
emissions from greenhouse gas emission sources begintintheisources
or categories of sources that contribute the most to statewidsions.

(2) Account for greenhouse gas emissions from all electricityuwroed
in the state, including transmission and distributiore lilbsses from
electricity generated within the state or imported from outidestate. This
requirement applies to all retail sellers of electricity, incigdioad-serving
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entities as defined in subdivision (j) of Section 380h& Public Utilities
Code and local publicly owned electric utilities as defineSention 9604 of
the Public Utilities Code.

(3) Where appropriate and to the maximum extent feasible, incorporate
the standards and protocols developed by the California Clifketion
Registry, established pursuant to Chapter 6 (commencing Setttion
42800) of Part 4 of Division 26. Entities that voluilyaparticipated in the
California Climate Action Registry prior to December 31, 2086d have
developed a greenhouse gas emission reporting program, shabeno
required to significantly alter their reporting or verificatiprogram except
as necessary to ensure that reporting is complete and verif@blhe
purposes of compliance with this division as determinetthéptate board.

(4) Ensure rigorous and consistent accounting of emissionspraniie
reporting tools and formats to ensure collection of necedsaay

(5) Ensure that greenhouse gas emission sources maintain
comprehensive records of all reported greenhouse gas emissions.

(c) The state board shall do both of the following:

(1) Periodically review and update its emission reporting requents,
as necessary.

(2) Review existing and proposed international, federal, and state
greenhouse gas emission reporting programs and make reasof@tdet@f
promote consistency among the programs established pursutinis part
and other programs, and to streamline reporting requireraergeeenhouse
gas emission sources.

PART 3. STATEWIDE GREENHOUSE GAS EMISSIONS LIMIT

38550. By January 1, 2008, the state board shall, afeeroormore
public workshops, with public notice, and an opportufatyall interested
parties to comment, determine what the statewide greenhouse gsi®msnis
level was in 1990, and approve in a public hearing, a statewégatgouse
gas emissions limit that is equivalent to that level, to beeaet by 2020. In
order to ensure the most accurate determination feasible, thebstatt
shall evaluate the best available scientific, technological, and ®@ono
information on greenhouse gas emissions to determine 9@ |&9el of
greenhouse gas emissions.

38551. (a)The statewide greenhouse gas emissions limit shall remain
in effect unless otherwise amended or repealed.

(b) It is the intent of the Legislature that the statewide greesehgas
emissions limit continue in existence and be used to maiatalrcontinue
reductions in emissions of greenhouse gases beyond 2020

(c) The state board shall make recommendations to the Governor and
the Legislature on how to continue reductions of greenhocasemissions
beyond 2020.

PART 4. GREENHOUSE GAS EMISSIONS REDUCTIONS
38560. The state board shall adopt rules and regulatioas iopen
public process to achieve the maximum technologically feasiblecaste

effective greenhouse gas emission reductions from sources ooroestenf
sources, subject to the criteria and schedules set fortlsipari
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38560.5. (a)On or before June 30, 2007, the state board shall publish
and make available to the public a list of discrete early action lypesa
gas emission reduction measures that can be implemented pribe to
measures and limits adopted pursuant to Section 38562.

(b) On or before January 1, 2010, the state board shall adopatregs
to implement the measures identified on the list publisheduant to
subdivision (a).

(c) The regulations adopted by the state board pursuant toetttisrs
shall achieve the maximum technologically feasible and cost-effective
reductions in greenhouse gas emissions from those sourcagegories of
sources, in furtherance of achieving the statewide greenhousengsssons
limit.

(d) The regulations adopted pursuant to this section shall loeceable
no later than January 1, 2010.

38561. (a)On or before January 1, 2009, the state board shall prepare
and approve a scoping plan, as that term is understood btatheéboard, for
achieving the maximum technologically feasible and cost-effective
reductions in greenhouse gas emissions from sources or date@dr
sources of greenhouse gases by 2020 under this divisiensfate board
shall consult with all state agencies with jurisdiction ogeurces of
greenhouse gases, including the Public Utilities Commissimhthe State
Energy Resources Conservation and Development Commissiorgll on
elements of its plan that pertain to energy related mattergdinglubut not
limited to, electrical generation, load based-standards or reantsnthe
provision of reliable and affordable electrical service, petrolegfining,
and statewide fuel supplies to ensure the greenhouse gaesigsiuction
activities to be adopted and implemented by the state board are
complementary, nonduplicative, and can be implemented in areaffighd
cost-effective manner.

(b) The plan shall identify and make recommendations on direct
emission reduction measures, alternative compliance mechanismgt-mark
based compliance mechanisms, and potential monetary and nonmonetary
incentives for sources and categories of sources that the ataitefinds are
necessary or desirable to facilitate the achievement of the maxieasible
and cost-effective reductions of greenhouse gas emissions 0y 202

(c) In making the determinations required by subdivision tig, state
board shall consider all relevant information pertaining reeghouse gas
emissions reduction programs in other states, localities, ratwns,
including the northeastern states of the United States, Caaadathe
European Union.

(d) The state board shall evaluate the total potential costs aald tot
potential economic and noneconomic benefits of the plan for rgluci
greenhouse gases to California’s economy, environment, anid pehlth,
using the best available economic models, emission estimatbnitues,
and other scientific methods.

(e) In developing its plan, the state board shall take into acdbent
relative contribution of each source or source category to dtktew
greenhouse gas emissions, and the potential for adverse effestaad
businesses, and shall recommend a de minimis threshold ohgtesengas
emissions below which emission reduction requirements wiilapply.
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(N In developing its plan, the state board shall identify ojpmities for
emission reductions measures from all verifiable and enforceahlatary
actions, including, but not limited to, carbon sequestrgtimjects and best
management practices.

(g) The state board shall conduct a series of public workshogivéo
interested parties an opportunity to comment on the plan.si&te board
shall conduct a portion of these workshops in regionseftate that have
the most significant exposure to air pollutants, includimg, not limited to,
communities with minority populations, communities wikbw-income
populations, or both.

(h) The state board shall update its plan for achieving the maximum
technologically feasible and cost-effective reductions of greenhgase
emissions at least once every five years.

38562. (a)On or before January 1, 2011, the state board shall adopt
greenhouse gas emission limits and emission reduction meabyres
regulation to achieve the maximum technologically feasible and cost-
effective reductions in greenhouse gas emissions in furtherarohieving
the statewide greenhouse gas emissions limit, to become opbeinaing
on January 1, 2012.

(b) In adopting regulations pursuant to this section and Part 5
(commencing with Section 38570), to the extent feasible afidtimerance
of achieving the statewide greenhouse gas emissions limitfatee tooard
shall do all of the following:

(1) Design the regulations, including distribution of endssi
allowances where appropriate, in a manner that is equitable, seeks to
minimize costs and maximize the total benefits to Californid,eaicourages
early action to reduce greenhouse gas emissions.

(2) Ensure that activities undertaken to comply with the regukstim
not disproportionately impact low-income communities.

(3) Ensure that entities that have voluntarily reduced their gresehou
gas emissions prior to the implementation of this sectoaive appropriate
credit for early voluntary reductions.

(4) Ensure that activities undertaken pursuant to the regulations
complement, and do not interfere with, efforts to achieve mathtain
federal and state ambient air quality standards and to reduce aioxic
contaminant emissions.

(5) Consider cost-effectiveness of these regulations.

(6) Consider overall societal benefits, including reductions lireroir
pollutants, diversification of energy sources, and other Hen#di the
economy, environment, and public health.

(7) Minimize the administrative burden of implementing and
complying with these regulations.

(8) Minimize leakage.

A-9



Text of AB 32

(9) Consider the significance of the contribution of each source or
category of sources to statewide emissions of greenhouse gases.

(c) In furtherance of achieving the statewide greenhouse gas emissions
limit, by January 1, 2011, the state board may adopt a atgulthat
establishes a system of market-based declining annual aggregas®m®mis
limits for sources or categories of sources that emit greeahgas
emissions, applicable from January 1, 2012, to December 340, 20
inclusive, that the state board determines will achieve the maximum
technologically feasible and cost-effective reductions in greeehgas
emissions, in the aggregate, from those sources or categosi@sroés.

(d) Any regulation adopted by the state board pursuant toahispPart
5 (commencing with Section 38570) shall ensure all of theviogig:
(1) The greenhouse gas emission reductions achieved are real,
permanent, quantifiable, verifiable, and enforceable by the siatd.b

(2) For regulations pursuant to Part 5 (commencing with Section
38570), the reduction is in addition to any greenhouse egamssion
reduction otherwise required by law or regulation, and angrafeenhouse
gas emission reduction that otherwise would occur.

(3) If applicable, the greenhouse gas emission reduction occurshever t
same time period and is equivalent in amount to any directsiemis
reduction required pursuant to this division.

(e) The state board shall rely upon the best available economic and
scientific information and its assessment of existing andeqied
technological capabilities when adopting the regulations requiyethis
section.

() The state board shall consult with the Public Utilities Cagsian in
the development of the regulations as they affect electricity andahgias
providers in order to minimize duplicative or inconsisteegulatory
requirements.

(g) After January 1, 2011, the state board may revise regusation
adopted pursuant to this section and adopt additionalategyus to further
the provisions of this division.

38563. Nothing in this division restricts the statardofrom adopting
greenhouse gas emission limits or emission reduction meapticgsto
January 1, 2011, imposing those limits or measures foridganuary 1, 2012,
or providing early reduction credit where appropriate.

38564. The state board shall consult with other statesthenfederal
government, and other nations to identify the most effectirsegies and
methods to reduce greenhouse gases, manage greenhouse gas control
programs, and to facilitate the development of integrated aneffestive
regional, national, and international greenhouse gas reductigrams.

38565. The state board shall ensure that the greenhousengsson
reduction rules, regulations, programs, mechanisms, andiwvesnonder its
jurisdiction, where applicable and to the extent feasible, dinelsliqgpand
private investment toward the most disadvantaged communit@slifornia
and provide an opportunity for small businesses, schafitsdable housing
associations, and other community institutions to pagteipn and benefit
from statewide efforts to reduce greenhouse gas emissions.
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PART 5. MARKET-BASED COMPLIANCE MECHANISMS

38570. (a)The state board may include in the regulations adopted
pursuant to Section 38562 the use of market-based compliance methan
to comply with the regulations.

(b) Prior to the inclusion of any market-based compliance mechanism
in the regulations, to the extent feasible and in furtheraneeroéving the
statewide greenhouse gas emissions limit, the state boardistelll of the
following:

(1) Consider the potential for direct, indirect, and cumulativessiom
impacts from these mechanisms, including localized impacts imcoities
that are already adversely impacted by air pollution.

(2) Design any market-based compliance mechanism to prevent any
increase in the emissions of toxic air contaminants or critergodutants.

(3) Maximize additional environmental and economic benefits for
California, as appropriate.

(c) The state board shall adopt regulations governing how maaketb
compliance mechanisms may be used by regulated entities subject to
greenhouse gas emission limits and mandatory emission reporti
requirements to achieve compliance with their greenhouse gas emissio
limits.

38571. The state board shall adopt methodologies foutmtitication
of voluntary greenhouse gas emission reductions. The staté i@l adopt
regulations to verify and enforce any voluntary greenhouse g&siem
reductions that are authorized by the state board for use tolycovitp
greenhouse gas emission limits established by the state Bbarddoption
of methodologies is exempt from the rulemaking provisiais the
Administrative Procedure Act (Chapter 3.5 (commencing widttiSn
11340) of Part 1 of Division 3 of Title 2 of the Goverent Code).

38574. Nothing in this part or Part 4 (commencing \Bigittion 38560)
confers any authority on the state board to alter any pragaaiministered
by other state agencies for the reduction of greenhouse gascermis

PART 6. ENFORCEMENT

38580. (a)The state board shall monitor compliance with and enforce
any rule, regulation, order, emission limitation, emissiaesluction
measure, or market-based compliance mechanism adopted by the atdte bo
pursuant to this division.

(b) (1) Any violation of any rule, regulation, order, emissiamitation,
emissions reduction measure, or other measure adopted by thdcaad
pursuant to this division may be enjoined pursuant ta@ed41513, and the
violation is subject to those penalties set forth in Agti®@ (commencing
with Section 42400) of Chapter 4 of Part 4 of, and Chdpffcommencing
with Section 43025) of Part 5 of, Division 26.
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(2) Any violation of any rule, regulation, order, emissiomitation,
emissions reduction measure, or other measure adopted by thdcaad
pursuant to this division shall be deemed to result ieraission of an air
contaminant for the purposes of the penalty provisionsAdicle 3
(commencing with Section 42400) of Chapter 4 of Part 4rd, Chapter 1.5
(commencing with Section 43025) of Part 5 of, Division 26

(3) The state board may develop a method to convert a violatianyof
rule, regulation, order, emission limitation, or other ssigns reduction
measure adopted by the state board pursuant to this diingiothe number
of days in violation, where appropriate, for the purposeshe penalty
provisions of Article 3 (commencing with Section 42400)G#fapter 4 of
Part 4 of, and Chapter 1.5 (commencing with Section 4302Bgau 5 of,
Division 26.

(c) Section 42407 and subdivision (i) of Section 42410 stalapply to
this part.

PART 7. MISCELLANEOUS PROVISIONS

38590. If the regulations adopted pursuant to Secti@i83 do not
remain in effect, the state board shall implement alternative remdatio
control mobile sources of greenhouse gas emissions to achigvalent or
greater reductions.

38591. (a)The state board, by July 1, 2007, shall convene an
environmental justice advisory committee, of at least three memtuers
advise it in developing the scoping plan pursuant to Se8&&®61 and any
other pertinent matter in implementing this division. Tlhevisory
committee shall be comprised of representatives from commuiititee
state with the most significant exposure to air pollytiocluding, but not
limited to, communities with minority populations or wiéncome
populations, or both.

(b) The state board shall appoint the advisory committee menroens f
nominations received from environmental justice organizations and
community groups.

(c) The state board shall provide reasonable per diem for attendance at
advisory committee meetings by advisory committee membemn fro
nonprofit organizations.

(d) The state board shall appoint an Economic and Technology
Advancement Advisory Committee to advise the state board oritiastiv
that will facilitate investment in and implementation of tecbgaal
research and development opportunities, including, but maitetd to,
identifying new technologies, research, demonstration projégigling
opportunities, developing state, national, and internatioadh@rships and
technology transfer opportunities, and identifying and asgesssearch and
advanced technology investment and incentive opportunities thatsaist
in the reduction of greenhouse gas emissions. The committeealsay
advise the state board on state, regional, national, andatitera economic
and technological developments related to greenhouse gas emission
reductions.

38592. (a)All state agencies shall consider and implement strategies to
reduce their greenhouse gas emissions.

(b) Nothing in this division shall relieve any person, entity, public
agency of compliance with other applicable federal, state, or lawal or
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regulations, including state air and water quality requirememtd, other
requirements for protecting public health or the environment.

38593. (a)Nothing in this division affects the authority of the kab
Utilities Commission.(b)Nothing in this division affects the obligation of
an electrical corporation to provide customers with safe arablelelectric
service.

38594. Nothing in this division shall limit or exph the existing
authority of any district, as defined in Section 39025.

38595. Nothing in this division shall preclude, phitior restrict the
construction of any new facility or the expansion of an exgsfacility
subject to regulation under this division, if all applicatdguirements are
met and the facility is in compliance with regulations adoeduant to
this division.

38596. The provisions of this division are severalblany provision of
this division or its application is held invalid, thavalidity shall not affect
other provisions or applications that can be given effectowttthe invalid
provision or application.

38597. The state board may adopt by regulation, after dcpub
workshop, a schedule of fees to be paid by the sourceseefiltpuse gas
emissions regulated pursuant to this division, consistghtSection 57001.
The revenues collected pursuant to this section, shall be tehodo the
Air Pollution Control Fund and are available upon appropratby the
Legislature, for purposes of carrying out this division.

38598. (a)Nothing in this division shall limit the existing autity of
a state entity to adopt and implement greenhouse gas emisséuttion
measures.

(b) Nothing in this division shall relieve any state entityitsf legal
obligations to comply with existing law or regulation.

38599. (a)Iln the event of extraordinary circumstances, catastrophic
events, or threat of significant economic harm, the Govenayr adjust the
applicable deadlines for individual regulations, or for #dtate in the
aggregate, to the earliest feasible date after that deadline.

(b) The adjustment period may not exceed one year unless the Governor
makes an additional adjustment pursuant to subdivision (a).
(c) Nothing in this section affects the powers and duties ediablim
the California Emergency Services Act (Chapter 7 (commencing with
Section 8550) of Division 1 of Title 2 of the Governm€uoide).

(d) The Governor shall, within 10 days of invoking subdoss (a),
provide written notification to the Legislature of the actimlertaken.

SEC. 2 No reimbursement is required by this act pursuagedtion 6 of
Article XIIIB of the California Constitution because thelyonosts that may
be incurred by a local agency or school district will be ireditvecause this
act creates a new crime or infraction, eliminates a crime or infragiion
changes the penalty for a crime or infraction, within the meaofir@gection
17556 of the Government Code, or changes the definitiorcofree within
the meaning of Section 6 of Article XIIIB of the Californiatitution.
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AB

AIC

Ag

ATCM
ARB
ARMINES
ASHRAE

BACT
BAR
BAU
BC
BEAR
BIPV
BMP
BTUs
CAFO
CAISO
CalEPA
CalTrans
CAPCOA
CAT
CBSC
CCA
CCAR
CCRC
CCS
CDE
CDFA
C-E
CEC
CEQA
CoFs
CFC
CFL
CFR

ACRONYMS

Assembly Bill

Air Conditioning

Agriculture

Airborne Toxic Control Measure

Air Resources Board

School of Mining Engineering of Paris

American Society of Heating, RefrigeratinglaAir Conditioning

Engineers

Best Available Control Technology
(California) Bureau of Automotive Repair

Business as Usual

British Columbia (Canada)

Berkeley Energy and Resources

Building Integrated Photovoltaic

Best Management Practices

British Thermal Units

Confined Animal Feeding Operation
California Independent System Operator
California Environmental Protection Agency
California Department of Transportation
California Air Pollution Control Officersgsociation
Climate Action Team

California Building Standards Commission
Community Choice Aggregators

California Climate Action Registry

Climate Change Research Center

Carbon Dioxide Capture and Sequestration
California Department of Education
California Department of Food and Agricuéur
Cost Effectiveness

California Energy Commission

California Environmental Quality Act

Hexafluoroethane

Chlorofluorocarbons

Compact Fluorescent Light Bulb

Code of Federal Regulations
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CH, Methane

CHP Combined Heat and Power

CHPS Collaborative for High Performance Schools
CIF Carbon Intensity Factor

CIWMB California Integrated Waste Management Board
CMUA California Municipal Utilities Association
CNG Compressed Natural Gas

CO Carbon Monoxide

CO, Carbon Dioxide

COE Carbon Dioxide Equivalent

CPUC California Public Utilities Commission

CRC Carbon Regenerated Catalyst

CREB Clean Renewable Energy Bonds

CSA Consumer Service Agent

CSAC California State Association of Counties
CSl California Solar Initiative

CSuU California State University

CVvD Chemical Vapor Deposition

DCA (California) Department of Consumer Affairs
DFG (California) Department of Fish and Game
DPH (California) Department of Public Health

DG Distributed Generation

DGS Department of General Services

DIY Do-it-yourself

DMV (California) Department of Motor Vehicles
DOC (California) Department of Conservation
DOE (California) Department of Energy

DWR (California) Department of Water Resources
DX Direct Expansion

EBI Energy Bioscience Institute

E-DRAM Environmental Dynamic Revenue Assessmentdéllo
EE Energy Efficiency

EF Efficiency Factor

EIA Energy Information Administration

EJ Environmental Justice

EJAC Environmental Justice Advisory Committee
EMFAC Emission Factors Model

EMS Environmental Management System



Acronyms and Glossary

EO
EOL
EPAct
EPP
EPRI
EPEAT
EPS
ESCO
ESPs
ETAAC
EU
FAMS
FCC
FJD
FRAP
GBI
gCOE/MJ
GDP
GHG
GIS
GPS
GSP
GVW
GWh
GWP
HCCI
HCD
HCFC
HERS
HFC
HFE
HSC
HSR
HVAC
.C.
ICAP
ICLE]
IEPR

Executive Order

End-of-life

Energy Policy Act

Environmentally Preferable Purchasing
Electric Power Research Institute

Electronic Product Environmental Assessmi@at
Emissions Performance Standard

Energy Services Companies

Electric Service Providers
Economic and Technology Advancement AdvisGommittee
European Union

Fleet Assessment Management System
Fluidized Catalytic Cracking

First Jurisdictional Deliverer

Fire and Resources Assessment Program
Green Building Program

Grams of C@Equivalent per Mega-Joule
Gross Domestic Product

Greenhouse Gas

Gas Insulated Substations

Global Positioning System

Gross State Product
Gross Vehicle Weight

Gigawatt Hours

Global Warming Potential

Homogenous Charge Compression Ignition
(California Department of) Housing and ComityiDevelopment
Hydrochlorofluorocarbons

Home Energy Rating System
Hydrofluorocarbons

Hydrofluoroethers

Health and Safety Code

High Speed Rall
Heating, Ventilation, and Air Conditioning
Internal Combustion

International Carbon Action Partnership
International Council for Local Environmetnitiatives
Integrated Energy Policy Report



Acronyms and Glossary

IGEM
IID

IIM

IOU
IPCC
ISR

IT

kWh
kwWh/y
LADWP
Lb/yd®
LCCP
LCD
LCFS
LDAR
LDT

LDV

LED
LEED
LEED- EB

LEED- NC

LID

LIOB
LNG

LPG

LSI

MAC
MAF

MIT
MMBtu
MMT
MMTCO;
MMTCOzE
MPO
MRF
MTCOzE
MVAC

Institution of Gas Engineers and Managers
Imperial Irrigation District

Inspection and Maintenance (Smog Check)
Investor- Owned Utilities

Intergovernmental Panel on Climate Change
Indirect Source Rule(s)

Information Technology

Kilowatt Hours

Kilowatt Hours per Year

Los Angeles Department of Water and Power
Pound per Cubic Yard

Lifecycle Climate Performance

Liquid Crystal Display

Low Carbon Fuel Standard

Leak Detection and Repair

Light-Duty Truck

Light-Duty Vehicle

Light-Emitting Diode

Leadership in Energy and Environmental Desig
Leadership in Energy and Environmentalifegor Existing
Buildings

Leadership in Energy and Environmentalibeg$or New
Commercial Buildings

Low Impact Development

Low-Income Oversight Board

Liquefied Natural Gas

Liquefied Petroleum Gas

Large-Spark Ignition

Market Advisory Committee

Million Acre Feet

Massachusetts Institute of Technology

Million British Thermal Units

Million Metric Tons

Million Metric Tons of Carbon Dioxide

Million Metric Tons of Carbon Dioxide Equivalent
Metropolitan Planning Organization

Material Recovery Facility

Metric Ton of CQ Equivalent

Motor Vehicle Air Conditioning
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MW
MWH/AF
MY
N/A
NEPA
NESHAP
NF3
NGO
NH3
Nm
N>O
NOy
NPV
NRC
NSHP
OoDS
OEM
0&G
OPR
OPSC
PAYD
PC
PERS
PFC
PFPE
PG&E
PIER
PM
PM2.5
POU
PPM
PUC
PV
RA
RAC
RCx
RD&D
RECLAIM

Megawatt

Megawatt Hours per Acre-foot
Model Year

Not Applicable

National Environmental Policy Act

National Emissions Standards for Hazardou®ollution
Nitrogen Trifluoride

Non-Governmental Organization
Ammonia

Nautical Miles

Nitrous Oxide
Oxides of Nitrogen

Net Present Value

National Research Council

New Solar Homes Partnership
Ozone-Depleting Substances

Original Equipment Manufacturers

Oil and Gas

(Governor’s) Office of Planning and Research
Office of Public School Construction
Pay-As-You-Drive

Passenger Cars

(California) Public Employees Retirementt&ys
Perfluorocarbon

Perfluoropolyethers

Pacific Gas and Electric

Public Interest Energy Research

Particulate Matter

Particulate Matter less than 2.5 microns
Publicly Owned Utilities

Parts Per Million

Public Utilities Commission

Photovoltaic

Resources Agency

Refrigeration and Air Conditioning
Retro-commissioning

Research, Development, and Demonstration
Regional Clean Air Incentive Market
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RETI
RGGI
RIN
RFS
ROG
RPS
RTP
SAB
SACOG
SB
SCAQMD
SCE
SCM
SDG&E
Sk

SFP
SGIP
SHWEA
SIA

SIP

SL
SMUD
SOx
SO,
STAR
STIP
STRS
SUV
SWP
SWRCB
TBD
TCR
T&D
TEAP
TRU

uc
USDA
U.S. EPA

Renewable Energy Transmission Initiative
Regional Greenhouse Gas Initiative
Renewable Identification Number
Renewable Fuel Standard

Reactive Organic Gas

Renewables Portfolio Standard

Regional Transportation Plan

State Allocation Board

Sacramento Area Council of Goverments
Senate Bill

South Coast Air Quality Management District
Southern California Edison

Supplementary Cementitious Material

San Diego Gas and Electric
Sulfur Hexaflouride

School Facility Programs

Self Generation Incentive Program

Solar Hot Water Efficiency Act
Semiconductor Industry Association

State Implementation Plan

Secondary Loop

Sacramento Municipal Utility District

Sulfur Oxide
Sulfur Dioxide

Science to Achieve Results

State Transportation Improvement Program
(California) State Teachers Retirement 8yste
Sports Utility Vehicle

State Water Project

State Water Resources Control Board

To Be Determined

The Climate Registry
Transmission and Distribution

Technology and Economic Assessment Panel
Transport Refrigeration Units

University of California

United States Department of Agriculture
United States Environmental Protectioeiay
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uToO Useful Thermal Output

VMT Vehicle Miles Traveled

VOC Volatile Organic Compound

VSR Vessel Speed Reduction

WECC Western Electricity Coordinating Council
WCI Western Climate Initiative

ZNE Zero Net Energy
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GLOSSARY OF CLIMATE CHANGE TERMS

Afforestation: Planting of new forests on lands that historichliyye not contained
forests.

Allocation: Process by which emission allowances are peadiglidistributed both
initially and on an on-going basis under an emissicap and trade system.

Allowance: An authorization to emit, during a specified yaar to one ton of carbon
dioxide equivalent. (HSC §38505(a))

Berkeley Energy and Resource (BEAR) Model:A dynamic general equilibrium
forecasting model that simulates the way that chamg energy investment, price and use
affect how Californians live their lives.

Cap: A limit on emissions.

Cap and Trade: An environmental regulatory program that limitags) the total
emissions of a certain pollutant by issuing tradalowances and requiring that
allowances be surrendered to cover actual emissidmeslimit on the number of tradable
allowances issued ensures that emissions will xc#exl the desired amount.

Carbon Dioxide Equivalent (CO.E): A metric measure used to compare the emissions
from various greenhouse gases based upon themlgh@ming potential. Carbon

dioxide equivalents are commonly expressed asitmithetric tons of carbon dioxide
equivalents (MMTCGE)".

Carbon Intensity: Intensity of an energy supply, defined as the arhotinarbon
emitted per unit of energy.

California Climate Action Registry (CCAR): A private non-profit organization
originally formed by the State of California. Thalfornia Registry serves as a voluntary
greenhouse gas (GHG) registry to protect and prematly actions to reduce GHG
emissions by organizations.

Cost-Effectiveness: The cost per unit of reduced emissions of greerdgases adjusted
for its global warming potential. (HSC 838505(d))

Criteria Pollutants: U.S. EPA has identified six "criteria pollutanteZone, carbon
monoxide, nitrogen dioxide, sulfur dioxide, partatie matter, and lead as indicators of
air quality, and for each is an established maxincomcentration above which adverse
effects on human health may occur.

Discrete Early Action: Greenhouse gas reduction measures enforceable by
January 1, 2010. (HSC 8§38560.5)
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Early Action: Greenhouse gas reduction measures to be initigt@dRB in the 2007-
2012 timeframe. These measures may be regulatergreregulatory.

Environmental Dynamic Revenue Assessment Model (EFAM): A dynamic
general equilibrium forecasting model that simidates way that changes in energy
investment, price and use affect how Californiawve their lives.

Energy 2020: An economy-wide energy use model that prediasriestment behavior
of both energy suppliers and consumers.

Economic and Technology Advancement Advisory Comntiée (ETAAC): A
committee which advises ARB on activities that viaktilitate investment in and
implementation of technological research and dgaraknt opportunities including, but
not limited to, identifying new technologies, resda demonstration projects, funding
opportunities, developing state, national, andrivéggonal partnerships and technology
transfer opportunities, and identifying and assessesearch and advanced technology
investment and incentive opportunities that wiliasin the reduction of greenhouse gas
emissions. (HSC §38591(d))

Environmental Justice Advisory Committee (EJAC): A committee created by AB 32
whose mission is to advise ARB in developing theditg Plan and any other pertinent
matter in implementing AB 32. (HSC §838591(a))

Global Warming Potential (GWP): The index used to translate the level of emissions
of various gases into a common measure in ordesrare the relative radiative forcing
of different gases without directly calculating tfeanges in atmospheric concentrations.
GWPs are calculated as the ratio of the radiatveirig that would result from the
emissions of one kilogram of a greenhouse gasatiofitbm emission of one kilogram of
carbon dioxide over a period of time (usually 1@ang).

Greenhouse Gas (GHG):Any gas that absorbs infra-red radiation in thecephere.
Greenhouse gases include water vapor, carbon @i¢gi@), methane (Ck), nitrous
oxide (N:O), halogenated fluorocarbons (HCFCs), ozong, (@rfluorocarbons (PFCs),
sulfur hexafluoride (S§ and hydrofluorocarbons (HFCs). (HSC 838505(Q))

Intergovernmental Panel on Climate Change (IPCC):Established jointly by the
United Nations Environment Programme and the Whlédeorological Organization in
1988 for the purpose of assessing information énsitientific and technical literature
related to all significant components of the isstielimate change.

Investor Owned Utilities (IOUs): A private company that provides a utility, such as
water, natural gas or electricity, to a specifiovge area.

Kyoto Gases: Carbon dioxide (Cg), nitrous oxide (NO), methane (CH4), sulfur
hexafluoride (SF6), hydrofluorocarbons, and peribgarbons.
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Leakage: A reduction in emissions of greenhouse gases niflalifornia that is offset
by an increase in emissions of greenhouse gassisletihe state. (HSC §38505()))

Montreal Gases:Ozone depleting substances covered by the Morfreabcol,
including chlorofluorocarbons, hydrochlorofluoroleanscarbon tetrachloride, methyl
chloroform, and brominated gases.

Offsets: Verifiable emission reductions whose ownership lsatransferred to others.

Ozone Depleting Substance (ODS)A compound that contributes to stratospheric
ozone depletion. These substances include chlamibarbons,
hydrochlorofluorocarbons, halons, methyl bromidepon tetrachloride, and methyl
chloroform.

Public Owned Utilities (POUSs): Non-profit utility providers owned by a community
and operated by municipalities, counties, stateslip power districts, or other public
organizations.

Reforestation: Planting of forests on lands that have previousiytained forests but
that have been converted to some other use.

Sequestration: The process of increasing the carbon content aflaonreservoir other
than the atmosphere. Biological approadioesequestration include direct removal of
carbon dioxide fronthe atmosphere through land-use change, afforestatforestation,
and practices that enhance soil carbon in agriailt€hysical approaches include
separation and disposal of carbon dioxide from flases or from processing fossil fuels
to produce hydrogen- and carbon dioxide-rich frartiand long-term storage in
underground in depleted oil and gas reservoird, sEams, and saline aquifers.

Voluntary Measures: Measures to reduce GHG emissions that are adaptibe i
absence of government mandates.

Western Electricity Coordinating Council (WECC): A regional forum for promoting
regional electric service reliability in Westernr@aa and the Western United States.
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Reduction Strategies

INTRODUCTION

This appendix describes each of the economic seatat individual measures outlined in
the Draft Plan. The measure descriptions inckstenated emission reductions and the
associated estimated net cost of the measuregdldealgencies associated with each
measure, and the timeframe for adoption and imphéatien of the measure. Please note
that there are additional greenhouse gas emissauction strategies included in this
Appendix, that are not listed in, or counted uparthe Draft Scoping Plan. These
additional strategies, which are still under evatug could provide additional GHG
emission reductions to fill potential shortfallsemission reductions as discussed in the
Tracking Progressection of the Draft Plan.

The measures identified in this Appendix were depetl by ARB with input from state
agencies, sector specific Climate Action Teams suljgs (Sub-CATSs) and the public.
Many of these measures are in developmental stagkthe estimated costs, emission
reductions, applicable technologies, and otheofaawill likely change as they move
through the regulatory process.
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1. CAP AND TRADE

Includes the following measure:

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

Background

A cap-and-trade program can help meet the requimesyad AB 32 by providing cost-
effective GHG reductions. The cap establishemd bn emissions that declines over
time. The ability to trade gives regulated sougester incentive to pursue low-cost
emission reduction strategies at their facilitiesnt a source by source program would.
Like all regulatory programs, an effective cap-dradie system must be well designed,
and include strong monitoring, reporting and erdarent rules, including strict penalties
for non-compliance. In addition, AB 32 include®sibic criteria that ARB must
consider before adopting regulations for markeedaseasures, and directs the Board to
the extent feasible to design any market-based tange mechanisms to prevent any
increase in the emissions of toxic air contaminantsriteria air pollutants. (HSC
838570(b))

A well-designed cap-and-trade system provides iceytéhat the program will meet the
emissions limit while creating a price for GHG esniss that reflects the cost of the
reductions needed to meet the environmental gbiails price signal affects decisions by
both producers and consumers about the energytegr supply and the services and
products they buy. Facilities have a continuoggimive to reduce emissions in order to
reduce their compliance costs. The market creategpportunity for facilities that can
reduce emissions at lower cost to do so. One ebeanfia cap-and-trade program is the
U.S. EPA’s acid rain trading program, a nationalgram to decrease acid rain by
reducing emissions of sulfur dioxide (§@nd nitrogen oxides (NOx) from power plants.
The acid rain program has successfully achieve@mv@onmental goal of the cap at a
cost of several billion dollars less than origigakpected.

California is working closely with other States dPivinces in the Western Climate
Initiative (WCI) to design a cap-and-trade progriduat can deliver equitable and roughly
equivalent GHG reductions throughout the west fe@oh of the partner jurisdictions.
ARB will develop a cap-and-trade program for Catifia that will link with the programs
in the other WCI partner States and Provinces.e©OMCI partners will do the same,
creating a western regional emissions reductiognara. ARB will continue to work

with the WCI Partners to ensure that the resulpragram design is one that provides
real emission reductions and that enables thedai& program to meet all the
requirements of AB 32, including the need to coesahy potential localized impacts,
ensures market security (avoid gaming), and isreaéble .

1*The Acid Rain Program and Environmental Just@teff Analysis" (September 2005)
U.S. Environmental Protection Agency, Office of Aind Radiation, Clean Air Markets Program.
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Fundamentals of Cap-and-Trade

A cap-and-trade program establishes an enforcdiatitgor cap) on the total emissions
for those entities covered by the program. Theigapt for each compliance period of
the program by the State, and emission reductimrease as the cap declines over time.

A key component of a cap and trade program is mipetypically called an allowance.
Each allowance represents a permit to emit oneail@®HG emissions. In California,
this unit would most likely be one metric ton offean dioxide equivalent (MTCAR).
Allowances are distributed in the program in an amt@qual to the total emissions limit
for a compliance period. At the end of each coarle period, all entities in a cap-and-
trade program must surrender allowances equakiotthtal emissions during the
compliance period.

The limited number of allowances issued creatasdirig cap on emissions, while
issuing fewer allowances over time ensures deg@ipmissions. The allowances can be
bought and sold by firms in the program. This tae@n allowance value or price that
reflects the cost of reducing emissions. Unneedlesvances held by one entity can be
sold to another source or banked for future use.

The rules for a cap-and-trade program define sigemimpliance periods. At the end of
each compliance period, facilities would be reqiit@ surrender allowances equal to
what they emitted. Failure of a facility to surden sufficient allowances to cover their
emissions would result in significant penaltie® maintain the environmental integrity
of the system, non-compliance penalties must ircfuatchasing and surrendering
allowances at least equal to the facility’s exaassssions.

New facilities that begin operation in sectors urigd in a cap-and-trade program would
need to purchase allowances through an auctiom, &roeserve, or from other allowance
holders. This process provides a mechanism forfaeilties to operate while
guaranteeing that there is no increase in overaéiihouse gas emissions when new
facilities are built.

A cap-and-trade system would also allow facilitesetain or “bank” allowances for
future use. Allowance banking provides an incenfoar capped sources to over-comply
in early periods with the knowledge that they caa ar sell the extra reductions in the
future. Where allowed, banking has been used sixely, resulting in much greater
early emissions reductions than would otherwiseshtaken place. Having allowances in
the bank creates a hedge against any number opeaaid developments that could lead
to higher-than-expected market prices.

Cap-and-trade program and regulatory measures

Because it sets a firm limit on the quantity ofegreouse gases emitted, a well-designed
cap and trade program complements regulatory mes$oir capped sectors. A broad
cap-and-trade program could cover up to 85% oftla¢e’s emission sources by 2020.
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This includes the electricity, transportation fyelatural gas, and large industrial sectors.
Emissions or energy use from most of the cappemisewould also be reduced by other
measures, including performance standards, effigipnograms, and direct regulations.
These measures assist affected entities in meitangcompliance obligation under the
cap.

Figure 1 illustrates the relationship between tméssion limit established by the cap-
and-trade program and the emission reductionsrwahrough other recommended
measures. By 2020, the business-as-usual emidsi@tsist for these sectors is
projected to be 512 MMTCAR, as depicted by the top line. Implementatiothefother
recommended measures for these sectors is exfgeateduce emissions by 112
MMTCOE, resulting in total GHG emissions of 400 MMT&®) as depicted by the
heavy-dashed line. To ensure compliance with AB&&s, the allowable emissions
from the capped sectors would be about 365 MMJIEC@ 2020. The additional
reduction requirement of 35 MMTGE are the responsibility of the capped sectors to
reduce and are shown directly below the heavy-ahbhe. These additional reductions
will come from sources in the program that are ableeduce emissions in the most cost-
effective mannef. All measures for capped sectors will contribat@thieving the cap
by reducing the need for facilities in the progransurrender allowances. Overall, the
cap represents a 147 MMTG@®reduction from projected business-as-usual (BAU)
emissions from the 85 percent of GHG emission ssuptoposed to be included under
the cap.

2 For a further discussion of this issue, see B& fage 13 of the California Market Advisory repait
http://www.climatechange.ca.gov/market_advisory wottee/index.html
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Cap and Trade

Figure 1. 2020 Emissions from sectors in cap-and-trade program
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Western Climate Initiative

California is working within the Western Climatetlative (WCI) to design a western
regional market system. WClI is a collaboratiostates and Canadian provinces
established to develop regional strategies to re@tdG emissions. Launched in
February 2007, the WCI currently consists of Catifa, Arizona, New Mexico, Oregon,
Washington, Utah, and Montana, and the Canadiarmues of British Columbia,
Manitoba, and Quebec. In addition to these pajtesdictions, six U.S. states, two
Canadian provinces, and six Mexican states arecpating in WCI as observers. The
WCI partner states and provinces have set an évegabnal goal for reducing GHG
emissions, and are working together to developméwork for the regional program.
The partners plan to release the cap-and-tradegrodesign framework in September
2008. By participating in a western regional syst€alifornia maximizes its potential to
achieve greenhouse reductions in the most costteféemanner possible and

significantly reduces the concerns about leakage.

A cap-and-trade program is one element of the &ffpthe WCI partners to identify,
evaluate, and implement ways to reduce GHG emissiad achieve related co-benefits.
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W(ClI released draft recommendations for a regioaptand-trade program in May 2008,
which are presented in Appendix’DThese recommendations were developed
collaboratively by the WCI Partners, including @ainia, with a goal of achieving
regional GHG reduction targets equitably and effety. The May 2008 WClI’s draft
recommendations are consistent with the recommemsgprovided in June 2007 by the
California Market Advisory Committetand with the recommendations provided to
ARB by the California Public Utilities Commissiondthe California Energy
Commission in March 2008.

In addition to the work on developing a regiong-@ad-trade program, the WCI
partners have committed to promoting increasedggrefficiency, vehicle performance
standards, promoting the development and use ah@ad renewable energy resources,
and advocating national and regional climate pedichat reflect the needs and interests
of western states, tribes and provinces. The pertrecognize that emission reduction
limits ultimately established under the cap-andikerarogram will need to be augmented
with other strategies to reach the individual parigoals and the regional goal.
Therefore, all the WCI partners will continue taeine a wide range of complementary
policies, including regulations, laws, and othelaswges at the state and provincial level
as part of the analyses for a cap-and-trade apiproac

While ARB is looking to participate in a regionattgordinated cap-and-trade program as
developed through the WCI, the California prograithmeed to meet the requirements of
AB 32. The program would be integrated with therall implementation of the range of
regulatory measures and policies that the Boalddies in the Adopted Scoping Plan.
Participating in a cap-and-trade program will natuese facilities from obligations
imposed on them by other measures adopted und&2ABRather, reductions achieved
through those other measures will result in redwatssions and the need for fewer
allowances to comply with the cap-and-trade prograitith appropriate environmental
safeguards in place, a regional cap-and-trade appmwill result in statewide co-benefits
of improved air quality, reduced emissions, anddotealth-based risk from air toxics.

ARB would develop regulations to implement the eapl-trade system by the end of
2010, based on the authority and requirements 082Bwith the program beginning in
2012. This rule development schedule would bedinated with that of the WCI
timeline for a regional cap-and-trade program.

® A more detailed set of recommendations are sdedda be released by the WCI partners in late, July
2008. All discussion of the WCI draft recommendiasi in this appendix refer to the version released
May 16, 2008.

* The Report, "Recommendations for Designing a Greesd Gas Cap-and-Trade System for California,"
was released in June 2007 and can be found oriline a

http://climatechange.ca.gov/market_advisory conaeithdex.html The Market Advisory Committee
(MAC) consisted of a consortium of economists, @plnakers, academics, government sector public
servants, and environmental advocates who caméhergiirough the auspices of Cal/EPA, pursuant to
Executive Order S-20-06 from Governor Arnold Scleeaegger.
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Draft program design summary

Scope: The scope of a cap-and-trade program defines tlesem sources and types of
gases included within the program. Compared tectiiregulations alone, a broad-based
cap-and-trade program is likely to yield additioopportunities for lower cost

reductions, thereby reducing the cost of achiettregoverall emission target. However,
other considerations must also be weighed in detémmprogram scope. These include
the ability to monitor, report, and verify emisssaio a high degree of accuracy; the
incorporation of adequate environmental safegurgsevent harm in communities that
already experience disproportionate impacts tHatatheir health and air quality; the
potential for economic impacts on industry or cansts; and the effectiveness of the cap
in providing incentives for emission reductiongifferent sectors.

In the May 2008 WCI draft recommendations, the psgal scope for the first phase of
the cap-and-trade program is to include electrigégeration emissions, large stationary
combustion emissions, industrial process and wastggement emissions, and fossil
fuel production and processing emissions. As reguinder AB 32, California will
account for and regulate emissions from all eleityriproduced and consumed in the
state, including electricity from both in-state geation and out-of-state generation. This
requirement could be met through a regionally coategéd cap-and-trade program with a
generator-based approach if all jurisdictions mWWestern Electric Coordinating Council
(WECC) were patrticipating. If some WECC jurisdicts do not link with the WCI cap-
and-trade program, a first jurisdictional deliveapproactthat covers all emissions
generated in WCI and all emissions attributableléatricity delivered in WCI but
generated outside WCI, or some similar method, mélheeded to address emissions
from electricity imported into California from nqmarticipating jurisdictions. This
approach is generally consistent with the recomratmials from the Market Advisory
Committee and the approach recommended to ARBé¢Z#iifornia Public Utilities
Commission and the California Energy Commissioretdam their joint proceeding for
implementing AB 32 in the electricity sector.

Also recommended for inclusion under the cap by02&2 residential, commercial and
small industrial fuel combustion sources througiaja on upstream deliverers of natural
gas. Additional analysis is needed before makisgexific recommendation on when to
phase in these sources. WCI members have alsessqal a strong interest in including
transportation fuels in the cap-and-trade progiamd, California supports inclusion of
transportation fuels under the cap at least by 202@@he coming months, California will
work with our WCI partners to develop a recommeiotiabn how and when
transportation fuels should be included under Hye c

To minimize the administrative burden of the cap-tnade program, thresholds can be
used to focus on large emitters that account iotrerwhelming majority of emissions
while exempting small facilities, at least initiall For example, at least 90 percent of fuel
combustion GHG emissions from industrial point sesrin California occur at facilities
with at least 25,000 metric tons of emissions atipnud he WCI partners are conducting
analysis to establish thresholds which assure stamdicoverage of facilities within
industries and across jurisdictions.
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Setting the Cap for California: The Scoping Plan must be designed to meet the AB 32
goal of reducing statewide emissions to 1990 lelgl2020. To meet that target, the
emissions allowed under a cap-and-trade prograums,gtpected emissions from sources
not included under the program’s cap, must be patgr than the 2020 emissions goal.
This cap must also be realistic in terms of thessioh reduction opportunities within the
capped sectors.

As shown in Table 1, a preliminary estimate for ¢tapped sectors GHG emissions is
365 MMTCGE in 2020 for the broadest program under consiaeratThis covers about
85 percent of California total GHG emissions in @0Zapped sectors would include
electricity, transportation fuels, natural gas, &rde industrial sourcés Emissions or
energy use from most of the sectors covered bypand-trade program would also be
governed by other complementary measures, inclyg@nprmance standards, efficiency
programs, and direct regulations.

Table 1. Sector Responsibilities under Cap-and-Trade Program
(MMTCO2E in 2020)

Projected 2020
Projected 2020 Business-|JCRCTRITE | BT A
Sector P BT EEsErs Other Recommended under Cap-and-
Measures Trade Program
By Sector Total By Sector Total

Transportation 225 163
Electricity 139 94
Commert_:lal and 47 512 42 400 365
Residential
Industry 101 101

As California links to the WCI partner programscteate a regional trading market,
California’s cap must be consistent with the regldWNCI program and the total regional
emissions reduction goal. The WCI partners hava segional goal of 15 percent
reduction in GHG emissions below 2005 levels tati@eved by 2020.

The ultimate success of WCI will depend on theighéind willingness of all partners to
maintain their commitment to meeting their economgte GHG emission reduction
goals. A firm regional cap with strong reportingdeenforcement rules will provide a
high degree of certainty that emissions will nateed targeted levels. ARB will ensure
the system as a whole has integrity before Calidéoparticipates in the WCI market
system.

®> While WCI has not yet made a decision that trartggion fuels will be included in the cap-and-trade
program design, California shares a strong intewvétkt other WCI members in phasing transportatiosis$
into the cap-and-trade program before 2020.
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Reporting: ARB’s mandatory GHG reporting regulations providsofid foundation for
establishing a cap-and-trade system. As a capgradd-program is developed, these
reporting requirements will be tailored to thatgnaim design.

Because sources in the program would be requiredlimit allowances equivalent to the
reported level of their GHG emissions, accuratesueanent and reporting of all
emissions covered by the cap would be requireddara accountability, establish the
integrity of allowances, and sustain confidencthaprogram. Additionally, all market
participants need accurate reporting to make dew@son whether or not to buy, sell, or
bank allowances. Penalties for non-compliance ne&e both certain and stringent
enough to ensure that all those capped by the amofave a clear incentive to comply
rather than risk paying the penalty.

Allocation: Allocation is the process by which emissions alloees are periodically
distributed under an emissions cap-and-trade sysfdlowances can be distributed in a
number of ways: through auctions, free distributior a combination. As was pointed
out in the Market Advisory Committee (MAC) repdtige allowance allocation method
will have a significant effect on how “the econormgpact of a cap-and-trade system is
distributed among regulated entities, consumersoémet parties® With free
distribution, a decision has to be made on who lsh@ceive allowances and on what
basis. For example, free distribution can be basegerformance standards
(benchmarks), historical emissions (grandfatheringsome other relevant metric. With
an auction, the primary decisions relate to desighe auction process and what to do
with the auction proceeds. The MAC recommendetith®astate initially retain
flexibility to allocate some of the allowances fifecharge as a means of managing
competitiveness and economic transition issuesthatitany initial free distribution be
limited to those entities that are not able to glassugh costs to consumers and should
quickly transition to a full auction with strategise of the proceeds. In addition, the
MAC recommended that any free allocation of alloeembe based on environmental
performance benchmarks, and that the auction psdeeslesigned to encourage
voluntary early reductions by firms, municipaliti@nd individual consumers.

In their May 2008 draft recommendations, the Wdlsdar a portion of the allowances
in the system to be auctioned in the first yeathwiminimum level between 25 and 75
percent to be established for each Partner. Soeeealistribution of allowances is likely
appropriate during the early stages of the progtarhdistribution of allowances would
quickly transition from a system in which the Stptevides some free allowances to a
system in which majority of allowances are auctimethe trading market. ARB will
continue to work with all stakeholders and our VW)@itners to develop a cap-and-trade
program design that is fair and equitable for @lifdrnians. Many of the details of the
allocation methodology will need to be worked outhe rulemaking process as ARB
adopts regulations to implement the program.

Offsets: Within the context of a cap and trade program, ARRIld adopt regulations
for verifying and enforcing any offsets used. @féscan provide regulated entities a

® MAC report, p. 55
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source of low-cost emission reductions, and cao@age the spread of clean, efficient
technology outside California. The locations ofsetfprojects are an important
consideration. High quality offset projects locatedside California can help lower
compliance costs in California while reducing GH®@igsions in areas that would
otherwise lack the resources needed to do so.d®ajethe Mexican border region may
be of particular interest, considering the oppatjuto realize considerable co-benefits
on both sides of the border. Additionally, definimgject types related to imported
commodities (such as cement) would enable Calidoimiprovide incentives to reduce
emissions associated with products that are imgonte the state for our consumption.

In developing this offsets program, California wilbrk with the WCI partners to ensure
that the western regional market includes clearcamsistent rules for use of offsets. For
compliance purposes, the WCI partners are consgl@tiowing individual regulated
entities to use tradable units (offsets and allaeahfrom other government-regulated
GHG emission trading systems. To be used for camgé, the WCI participating
jurisdictions would need to formally recognize suctits as meeting similarly rigorous
criteria for environmental integrity. Limits arésa being considered on the amount of
offsets and non-WCI tradable units that could bedusr compliance by individual
regulated entities. Such limits would be desigtweensure that sources in the program
undertake meaningful emission reductions, and tidaforegone emission reductions at
facilities that have potential localized healthl=mnefits.

Allowing offset projects from outside California tount for compliance under AB 32
could reduce the amount of reductions occurringpiwithe state, and which would
reduce the local economic, environmental and putdeadth co-benefits from GHG
emission reduction. Therefore, ARB is consideringting the use of offsets for
regulatory compliance. A limit on offsets, suchl@spercent of the compliance
obligation for an individual firm, would allow ARBand WCI partners) to test the
viability of the offset system while limiting thésk that unconstrained offsets could
weaken the stringency of the overall cap-and-tadgram. Even if limited to a small
portion of allowable emissions, the use of offsetsild provide an outlet to ensure that
entities can meet their obligations with cost-difexreductions.

Next steps on program design

ARB will hold stakeholder meetings to discuss salvkey program design issues that
must be addressed in developing the Californiaasagptrade program and in creating the
western regional market through WCI. ARB is alsmpleting economic modeling and
evaluation of the environmental and public heattbats of the Scoping Plan, and will
issue an evaluation supplement later this summke WCI partners plan to publish draft
final recommendations for the design of a regiaagl-and-trade program in July, and
final design recommendations in September.

ARB will use this proposed WCI program design, thgults of the modeling and
evaluation work, and the input from stakeholderprtwvide more detailed program
design recommendations in the Proposed Scoping Riaoh will be released in early
October.
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2. TRANSPORTATION

This section includes the following measures:

Preliminary Recommendations

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

(T-1) Pavley I and Pavley IlI- Light-Duty Vehicle GHG Standards

(T-3) Vehicle Efficiency Measures

(T-2) Low Carbon Fuel Standard (Discrete Early Acton)

(T-4) Ship Electrification at Ports (Discrete Early Action)

(T-5) Goods Movement Efficiency Measures

(T-6) Heavy-Duty Vehicle GHG Emission Reduction—Armdynamic Efficiency
(Discrete Early Action)

(T-7) Medium- and Heavy-Duty Vehicle Hybridization

(T-8) Heavy-Duty Engine Efficiency

(T-10) High Speed Rail

Other Measures Under Evaluation
Feebates

Overview

The transportation sector is integral to the peapid economy of California. California
has a long, successful history of improving theiemmental footprint of transportation-
related activities. These efforts have resultesignificant reductions of criteria and
toxic air pollutants, improved air quality and pigidtealth. In addition, the clean vehicle
technologies developed in response to Califorrgalegory efforts have provided
benefits across the nation and throughout the woFlwlachieve our GHG emission
reduction goals, it is vital that we build on oaspsuccesses in reducing criteria and
toxic air pollutants to achieve significant redoas in GHG emissions from
transportation and goods movement

L . . ix C: Ei Shi
activities. GHG emission reductions APPendix C: Figure 2 it 'Zasnm)
will come from three overarching 20
strategies: more efficient vehicles, Airplanes

lower-carbon fuels, and reduction of (Intrastate only)
vehicle use or vehicle miles traveled 2%
(VMT). The GHG emission

reductions in this sector will be

achieved largely through regulations, Heavy Duty
market mechanisms, incentives, and (9as & diesel)
land use policy. 20%

Locomotives
2%

Transportation activities are
responsible for 38 percent of the
greenhouse gas (GHG) emissions in
California — or 182 MMTCGE

Passenger
Vehicles
(gas & diesel)
74%
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(2004). Because of its size, it is critical tHa¢ transportation sector achieve significant
emission reductions toward the State’s 2020 gtfahe transportation sector does not
provide significant GHG reductions, it would befidifilt for another sector to make up
the emission reductions. These reductions in Gh@sons can be achieved through
the use of currently available and emerging teatgies and behavior change.

Vehicles

Passenger vehicles (cars and light trucks) arenssiple for 74 percent of the emissions
from the transportation sector and are the prini@eys of reduction strategies for the
transportation sector. The Pavley (AB 1493) retyuta which has already been adopted
by ARB, requires GHG emission reductions from pagse cars and light trucks. This
regulation will provide about 27 MMTCA reductions in 2020—an 18 percent fleet
wide reduction. The State of California is curhgrhallenging a U.S. EPA decision that
prevents the implementation of this regulationthAugh ARB is confident that
California will prevail, staff is also pursuing atidnal strategies to ensure that new
California vehicles achieve the maximum feasiblé eost-effective reductions in GHG
emissions as required by law.

Although the Pavley regulation results in signifit&HG reductions, more is needed.
ARB is proposing additional strategies to ensua tlew California vehicles achieve the
maximum feasible and cost-effective reductions HGemissions including
strengthening GHG tailpipe emission standards fpassenger cars and light trucks and
improving overall vehicle efficiencies.

Medium- and heavy-duty trucks account for aboup@ent of the transportation GHG
emissions. ARB is pursuing strategies to increébsefficiency of medium and heavy
duty vehicles through both engine specifications devices that reduce aerodynamic
drag and rolling resistance. These strategiesimplrove vehicle efficiency and reduce
GHG emissions.

Fuel

The fuel used in cars and trucks also has a sogmfiimpact on emissions. ARB is
currently developing a regulatory proposal for ltloev Carbon Fuel Standard (LCFS),
which the Board will consider in late 2008 or e&20309. It is anticipated that the
proposed regulation will provide a 10 percent réidumcin carbon intensity by 2020,
which translates to approximately 16.5 MMT&EOof emission reductions.

Jet fuel used in intrastate plane trips accountgproximately 2 percent of California’s
GHG emissions Emissions from the fuel used in planes is anoirgmt consideration,
however, the State does not have regulatory awyhmrer aviation. ARB has not
identified aviation specific measures; howevergcsgsful deployment of High Speed
Rail could divert some air passengers to rail.

" These emissions do not include interstate aietrav
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Transportation and Land Use

The other factor in GHG emissions from transpastats the use of the vehicle. In the
case of passenger vehicles, the metric for use@s& oommonly referred to as vehicle
miles traveled (VMT). Statewide VMT increased ab®b percent from 1990 to 2007,
and with current trends is expected to increaséhan@0 percent by 2020 and more than
double between now and 2040. For California totriieéong term GHG emission
reduction goal, this trend must be slowed.

The key to addressing the VMT challenge is pro\gdieople with more choices through
diversified land use patterns, greater accesddoailive forms of transportation
including transit, biking and walking, and creatritles and towns where people can live
work and play without having to drive great distasic Altering land use patterns to bring
people closer to more destinations and enhancsitiigan result in VMT reduction over
the long term. Current regional planning efforts starting to move in a direction to
create the choices that are needed to reversectgdj¥ MT growth. A strategy of
coordinated State, regional, and local land useti@mdportation planning, policies and
finance, must be developed to encourage reductovMT. Land use strategies that
provide for more compact growth not only reduce V,Miit can also reduce the carbon
footprint of developments by reducing land consuamptenergy use, water use, and
waste. While these strategies are unlikely to ppi@gignificant reductions in GHG
emissions by 2020 because of the time requiretidoge land use patterns, they are a
central element in ensuring that California getadow-carbon trajectory as we get to
and beyond 2020.

Land use measures are described in detail in $e8tad this appendix.

Goods Movement

A significant portion of the transportation actigg are associated with the movement of
freight or goods throughout the State. ReducingsGthissions from the vehicles and
equipment used in goods movement activities throngteasing efficiency of the way
goods move throughout the State and other meakasethe dual benefit of reducing
both GHG emissions and emissions of smog precuassa sir toxics. With traffic at
California ports projected to increase by 250 parbg 2020, reducing GHG emissions
from this sector will be necessary to help meetStete’s 2020 GHG goal. Proposed
measures include implementation of two already sstbpegulations for port drayage
trucks and the use of shore power for ships ahbartd several new measures designed
to improve the overall efficiency of goods movemeémbughout California, reduce fuel
consumption, improve operational efficiencies sashmprovements in dock-side
container handling procedures, transportation nsbdfés, and the application of new
technologies and alternative fuels. Propositiorfurigls, as well as clean air plans being
implemented by California’s ports, will also hegruce greenhouse gases while cutting
criteria pollutant and toxic diesel emissions. ifoahia’s goal for the long-term is to
identify and develop programs that will help brihg State closer to the 2050 target.
Bringing the goods movement system to a low- oomarbon future will require
California to begin work now on fostering the dexghent of cutting edge low carbon
technologies, creating partnerships to improveotrerall efficiency of the goods
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movement infrastructure, implementing programstetage the consumer in promoting
a greener goods movement system, and identifyidgraplementing public policies that
promote a low-carbon goods movement system.

Conclusion

California has the opportunity to lead the natiomeducing emissions from the
transportation sector. While the further deploytrarexisting technologies will allow
California to achieve the 2020 goal, meeting Catifa's long-term GHG goals will
require substantial reductions from all areas idicig lower GHG vehicle/fuel systems,
increased transportation efficiency, changes irdgierery of goods and services,
expanded transit, and more efficient land use pwite

Preliminary Recommendations

Cap-and-Trade Program

California is working closely with other states grdvinces in the Western Climate
Initiative (WCI) to design a regional cap-and-trgategram that can deliver GHG
reductions throughout the region. ARB will devebbpap-and-trade program for
California that will link with the programs in tlether WCI Partner states and provinces
to create this regional market.

While WCI has not yet made a decision to includegportation fuels in the cap-and-
trade program design, California shares a strotegast with other WCI Partners in
phasing transportation fuels into the program ef620. WCI and California are
assessing potential points of regulation for insigdransportation fuels in the cap-and-
trade program. WCI's work to date has identified point at which transportation fuels
enter into commerce in each state and provincecasdidate point of regulation. In
California, this point of regulation could be a¢tterminal rack or the point of final
blending. By setting an overall limit on the qugnbf greenhouse gases emitted, a well-
designed cap-and-trade program will complementratgulatory measures for
transportation fuels and achieve additional redmstin greenhouse gases in this sector.

A. LIGHT DUTY VEHICLES

(T-1) Paviey I and Pavley II- Light-Duty Vehicle GHG Standards

AB 1493 (Pavley), Health and Safety Code Sectiddil83, directed the Air Resources
Board (ARB) to adopt a regulation requiring the maxm feasible and cost effective
reduction of greenhouse gas (GHG) emissions frompessenger vehicles.

In September 2004, the ARB approved regulationedace GHG emissions from new

passenger vehicles. The regulations apply to resgenger vehicles and light-duty
trucks beginning with the 2009 model year and pttaseéhrough the 2016 model year.
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These regulations add four GHG air contaminantbdovehicular criteria and toxic air
contaminant emissions that California was alrea&dylating — carbon dioxide (G})
methane (CH4), nitrous oxide {8), and hydrofluorocarbons (air conditioner
refrigerants). The rulemaking established a dadlifieet average standard for these
pollutants, with separate standards for the ligatet heavier portions of the passenger
vehicle fleet. The regulations also provide akirre compliance methods including
credit generation from alternatively-fueled vehs;land averaging, banking, and trading
of credits within and among manufacturers.

The technical modifications needed to meet thedstats will increase the cost of new
vehicles. However, because these technology ingonewnts will also reduce the
operating cost of the vehicles, staff estimatestti@average consumer will ultimately
save $30 per month. The estimated increase ialinist is shown below:

Appendix C Transportation

Table 2
Average Cost of Control °
Tier Year PC/LDT1 LDT2
(Passenger cars and small trucks/SUVs) (Large trucks/SUVs)

2009 $17 $36

2010 $58 $85

Nearterm 5511 $230 $176
2012 $367 $277

2013 $504 $434

; 2014 $609 $581
Mid-term 2015 $836 $804
2016 $1,064 $1,029

Under the Clean Air Act, California is requiredapply for a waiver before
implementing vehicle tailpipe emission standard&B applied for a waiver and was
denied by the U.S. EPA. California and other stateve challenged this ruling in court.
Federal administration change over the next yearaiso affect the waiver denial.
Nevertheless, AB 32 specifically states (sectiob9B8 that if the Pavley (AB 1493)
regulations do not stay in effect, the State shgllement alternative regulations to
control mobile sources to achieve equivalent oatgreGHG reductions. ARB currently
plans to pursue one of two possible strategiestiidiop the Pavley regulations if they
cannot be implemented.

The first strategy requires the original equipmeanufacturers (OEMs) to meet the
equivalent of the emission reductions expected wtidecurrent Pavley regulations as a
condition of vehicle certification in CalifornicBefore vehicles could be certified for sale
in California, the OEM would need to submit verdfi&GHG emission reductions
equivalent to those that would have been achieydtidPavley regulation. This
obligation would cover the lifetime emissions oé trehicles.

8 Initial Statement of Reasons, Regulations to Gdi@reenhouse Gases from Motor Vehicles. California
Environmental Protection Agency, Air Resources Bo&ugust 6, 2004.
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The second strategy is a Feebate proposal in vikééshon the purchase of high GHG

emitting vehicles would be returned as rebatesiy@is of low GHG emitting vehicles.
The fee schedule would need to be designed torobtamnulative emission reductions

equivalent to those that would have been achieneénthe Pavley regulations.

It is anticipated that there will be other beneéfissociated with Pavley | and the proposed
Pavley Il measures, such as a reduction in crifilutants. The regulation will reduce
“upstream” smog-forming emissions from refining,rkeing, and distribution of fuel.
This will result in reductions of hydrocarbons anddes of nitrogen by approximately 6
tons per day in 2020 and 10 tons per day in 2030

In addition to Pavley I, ARB proposes to furtheesgthen the vehicle tailpipe emission
standards beginning with the 2017 model year. fidve standards will follow up on the
existing standards that reach maximum stringen@0it6. The technologies that might
be employed include highly efficient hybrid vehgl@ise of lightweight materials to
reduce vehicle mass, and reductions in air comditgprelated emissions through the use
of low-GWP refrigerants or other approaches.

Appendix C Transportation-Preliminary Recommendatio ns

Table 3
Reduction Measure Potential 2020 |Net Annualized Cost Proposed Adoption/
Reductions (% Millions)t Lead Implementation
MMTCO,E Agency Timeframe
Pavley (AB 1493) -9,999 ARB 2004/2009-2016*
-1,048 ARB 2010/2017
Pavley Il — Light-Duty
Vehicle GHG L.
Standards

* This regulation has already been adopted. Implaation of the regulation is pending
the outcome of the legal challenge to the waiveiale

TThe net cost of this GHG emission reduction sfyateay not include the savings
associated with emission control requirements rsaecgg0o obtain equivalent reductions
of criteria pollutants reduced as a co-benefitheradditional costs to control increased
criteria pollutant emissions as a result of thimswge. To the extent feasible, the net cost
of emissions controls for criteria pollutants via# evaluated further in measure
development.

(T-3) Vehicle Efficiency Measures

Several measures would further reduce tailpipe @HfBsions by increasing vehicle
efficiency. These measures include: ensuringerape inflation and adopting a low
rolling resistance tire standard, use of low faotengine oils, and solar-reflective
automotive paint and window glazing. ARB identifithe tire inflation measure as a
Discrete Early Action in 2007, which means a regjoiato implement the measure, must
be enforceable starting in 2010.

° Ibid. August 6, 2004.
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Tires

A properly inflated tire helps to reduce fuel GHfaissions by reducing tire rolling
resistance. Low rolling resistance tires for pagse and light duty vehicles can result in
a 1 to 2 percent reduction in GHGs. The tire tidlaand tire program would affect
vehicle service facilities such as dealershipsnieaiance garages, oil change facilities,
tire centers, and smog check facilities. For tleeibflation program, it is clear that not
all vehicles are serviced at regular intervals trad many individuals maintain or service
their own vehicles, therefore, public educationwhmoper tire inflation is necessary.
For the tire tread program, a two-phased appraaokeded, beginning with data
gathering and education, followed by the developgraed adoption of tire rolling
resistance standards.

Low Friction Engine OQils

Engine oil formulations can also impact a vehicleldG emissions, because the more
easily the internal parts of the engine move, tloeenefficiently the engine will run.

This, in turn, reduces the engine load and fuellus®equiring passenger cars to use low
friction engine oils results in 2 percent GHG retlut.  Entities that could be affected by
the low friction engine oils measure, dependindgtanpoint of regulation, include lube

oil manufacturers, automobile manufacturers, and-egpair shops.

Solar-Reflective Automotive Paint and Window Glazing

The use of solar-reflective automotive paint anddew glazing would reduce the solar
heat gain in a vehicle parked in the sun. Soltiegtve automotive paints are
formulated with pigments that have low absorptioiglt reflectance) of sunlight. The
more solar energy is reflected from a vehicle |&ss the vehicle’s interior will heat up
when it is parked in the sun. A cooler interiorulbrequire less air conditioner use,
which improves vehicle efficiency. Also, because trend over time has been towards
increased glass in vehicles, this measure wouddhikiclude a requirement that window
glazing also meets certain solar reflectivity regments. The solar heat gain reductions
that can be accomplished with reflective glazirg@ren more substantial than those that
can be obtained with solar-reflective automotiviniza The affected entities for this
measure would be the vehicle manufacturers, painders and manufacturers, and
window/window film suppliers.

C-26



Sector Overview and Emission Transportation
Reduction Strategies

Appendix C Transportation-Preliminary Recommendatio ns

Table 4
Reduction Measure Potential 2020 Net Ann ualized | Proposed Adoption/
Reductions Cost Lead Implementation
MMTCO,E ($ Millions)t Agency Timeframe
Tire Pressure Program* 0.82 -629 ARB 2009/2010
Tire Tread Standard 0.3 -123 CEC 2009-20107?
Low Friction Engine Qils 2.8 -434 ARB 2012/2014
Solar-Reflective -5 ARB 2009/2012
Automotive Paint and 0.89
Window Glazing
Total: 4.8

*Discrete Early Action, to be enforced beginningtamuary 1, 2010.

TThe net cost of this GHG emission reduction sfyateay not include the savings
associated with emission control requirements rsacgg0o obtain equivalent reductions
of criteria pollutants reduced as a co-benefitheradditional costs to control increased
criteria pollutant emissions as a result of thimsuge. To the extent feasible, the net cost
of emissions controls for criteria pollutants via# evaluated further in measure
development.

B. FUELS

(T-2) Low Carbon Fuel Standard—Discrete Early Action

In January 2007, Governor Schwarzenegger issuéskacutive Order (S-01-07)
establishing a Low Carbon Fuel Standard (LCFS).BAdRproved the LCFS as a discrete
early action measure and is set to adopt the regulat the end of 2008, with
implementation beginning in 2010. With close tohlléon gallons of gasoline and
approximately 4 billion gallons of diesel sold year, sales of petroleum-based fuels
make up approximately 96 percent of all transpmmafuel sold in California. The

LCFS is a key part of the State’s strategy to reddelG emissions from the
transportation sector and is being developed toaedhe carbon intensity of the State’s
transportation fuels by at least 10 percent by 2020

The LCFS would require fuel providéfsn California to ensure that the mix of fuel they
sell into the California market meets, on averaggeclining standard for GHG
emissions measured in carbon dioxide equivalemhgger energy urlit of fuel sold.
Fuels used for both on-road and off-road consumptiould be covered. However, the
LCFS would not apply to certain aviation and maffunas that ARB lacks the authority
to regulate.

°The LCFS would apply to all transportation fuebyiders, including: refiners, blenders, producars o
importers of transportation fuels in California aagplies to providers of gasoline, diesel, natges, LPG
(propane), electricity, hydrogen, ethanol, biodiesal other mixed blends.
1 Units expressed are grams of Sfuivalent per mega joule (gGEIMJ).
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Transportation fuels would be evaluated and asdigagbon intensity values measured
on a full-fuel cycle basis. This full-fuel cyclssessment would include the direct
emissions from resource extraction (or productitnaysportation, refining/distillation
and distribution. In addition, indirect land uskelG emissions would also be calculated
and assigned where appropriate. For example, Ghffadts would be estimated from
changes in land use patterns (i.e., convertingstdamds to farms in South America).

Reducing the aggregate carbon intensity of fuelg loeeachieved through market-based
methods whereby providers exceeding the requirednpeance standard would receive
credits that may be applied to future obligationsr@ded with providers not meeting the
LCFS. Declining carbon intensity standards wowdddbtermined separately for gasoline
and diesel.

It is currently proposed that regulated partiesgthcompanies under the LCFS) may
meet the standard by various means, includingrdyiging only fuels that meet the
standard; 2) providing a mix of higher and lowerboen fuels that on average meet the
standard; 3) using previously banked credits iamount that equals the credit deficit;
and 4) acquiring credits from other parties whaedrcredits by exceeding the standard
such that the amount of credits acquired equalsrébdit deficit. For example, a
producer may choose to meet the LCFS by a combimafi selling low carbon fuels
(e.g., ethanol derived from waste resources), ullging credits from other LCFS
regulated parties.

Utilizing market-based mechanisms would allow fokgviders flexibility to choose how
they reduce emissions and realize GHG reductiotteedbwest cost and in the most
consumer-responsive manner. For example, provaters purchase and blend more
low-carbon ethanol into gasoline products, purcltasdits from electric utilities
supplying low-carbon electrons to electric passenghicles, diversify into low-carbon
hydrogen as a product and other new strategiet® yet developed.

The LCFS should result in several co-benefits,udrlg bringing about meaningful
changes in the fuels market by giving low carbaglia market edge over high carbon
fuels. The LCFS should spark research in alteraatio petroleum-based fuels, leading
to GHG emission reductions over the long term.sThay provide important benefits as
the state diversifies its fuel mix and becomes tkegendent on petroleum.

ARB is performing a complete environmental analgsisCFS during the regulatory
process. In addition, ARB is evaluating potentiahlized impacts associated with the
LCFS, as well as, various sustainability issuesel$; such as natural gas, liquefied
petroleum gas (LPG), electricity, and hydrogen, Mfaontribute to the LCFS by
displacing some gasoline and diesel fuel. To #terd that such displacement occurs,
vehicles operated with these fuels are expectbdye lower criteria and toxic emissions.

There will be additional costs associated withdbeelopment of new alternative fuels

such as the production of ethanol from cellulosedstock or the production of biodiesel
or renewable diesel from various biomass-relatedstocks. Moreover, there will be
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added costs associated with infrastructure nelldsvever, the costs of producing these
fuels, given the current cost of gasoline and dlipg®luction, are expected to be highly

competitive. Therefore, ARB estimates that theilebe no net difference in the costs of
producing fuels to meet the LCFS versus the coptaducing gasoline and diesel.

The LCFS is scheduled to be presented to the Boale: December 2008 timeframe
with full implementation starting 2010.

Appendix C Transportation-Preliminary Recommendatio

ns

Table 5
Reduction Measure Potential 2020 |Net Annualized Proposed Adoption/
Reductions Cost Lead Implementation
MMTCO,E ($ Millions)t Agency Timeframe
Low Carbon Fuel Standard 16.5 0 ARB 2008/2010
(Discrete Early Action)

TThe net cost of this GHG emission reduction sfyateay not include the savings
associated with emission control requirements rsacgg0o obtain equivalent reductions
of criteria pollutants reduced as a co-benefitheradditional costs to control increased
criteria pollutant emissions as a result of thimsuge. To the extent feasible, the net cost
of emissions controls for criteria pollutants via# evaluated further in measure

development.

C.

GOODS MOVEMENT

In October 2007, ARB approved three early actioasnees that affected goods
movement activities. One of these, ship electtfan at ports, was a discrete early
action and the other, Port Drayage Truck rule, arasarly action measure. The Board
adopted these two measures in December 2007. hirde Yessel Speed Reduction, is
currently under development. These three, andrakenew measures, being proposed for
consideration in the Scoping Plan are describeodél

(T-4) Ship Electrification at Ports—Discrete Early Action

In December 2007, ARB adopted the shore power atigul, a Discrete Early Action
measure (enforceable starting in 2010). This =gl requires most container,
passenger, and refrigerated cargo ships to shtitaffauxiliary engines while at dock
and receive power from the electrical grid, or ltheir emissions by a similar amount
via the implementation of other technologies.

12 For the early action measures, both the Port y@ylauck measure and the Vessel Speed Reduction
measure are incorporated into measure T-10, windeShip Electrification at Ports is measure T-9.
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(T-5) Goods Movement Efficiency Measures

There are many opportunities to reduce GHG emisdi@m goods movement by
improving the overall efficiency of how goods arevad in and around California.
Several new measures are proposed for considetaabmwill reduce GHG emissions
from goods movement activities. These measureghvdre being combined under
measure T-10, are briefly described below. Ovettadl emission reduction goal for
measure T-10 is to achieve a combined 3.5 MMTE@duction in GHG emissions by
2020.

Goods Movement System-Wide Efficiency Improvements

Under this proposed measure, California portsiaadl operators, shipping companies,
terminal operators, ship owners/operators, impsy&xporters, trucking companies
serving ports and rail operation, government agen@nd the public would participate in
developing and implementing programs to achieveesysvide reductions in GHG
emissions from goods movement activities.

There are two components to the measure. Onéatizdes locally on California’s four
key goods movement corridors with particular emghas ports and intermodal rail
operation and that would achieve improvementsficiefhcy prior to 2020. The second
component focuses more globally and further inefthiure. This component would
begin the process for identifying how to move fribra current systems to a low carbon
sustainable goods movement system and evaluatipgriomities to reduce GHG from
the overall goods movement system supply chain.

Key elements of the first component would be to:
» Estimate emission and key contributors to the aomss
* Develop trade corridor emission reduction plans;
» Assign emission reduction goals to the key contalsuwith particular emphasis
on ports and intermodal rail operations;
» Identify and develop approaches to achieve thesamseduction goals; and
* Monitoring implementation of the emission reduction

For the longer-term more global aspects of the orease propose to establish a Goods
Movement Vision 2050 taskforce that would be chdrgéh developing the steps
needed to move toward a low-carbon, sustainabldgomvement network in California
by 2050. As part of this element, the taskforceidadentify:
» Private-public partnerships that foster efficieagibtics systems and goods
movement networks;
* Public policies that support and promote low-cargoads movement networks;
» Consumer choices that encourage efficient tranggabods to and through
California; and
* Programs to foster and implement low-carbon innowat
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Ships

Ocean-going vessel speed reduction (VSR) is ag aation measure primarily designed
to reduce NOx emissions, but also provides reduostio diesel PM emissions, SOx
emissions, and C{emissions resulting from reduced fuel consumpti@nzoluntary

VSR program is currently in place at the Ports of IAngeles and Long Beach. For this
measure, ARB would conduct a technical assessnii¢iné ampacts associated with VSR
for ocean-going vessels. As part of the techrasabssment, ARB would evaluate
emission reduction benefits of a VSR measure inautaf California ports and along
the California coast within 24 nautical miles (n@jd 40 nm. Both voluntary and
regulatory approaches may be evaluated.

Another ship measure being proposed is the cle@n(shgreen ship) measure. Under
this measure, the concept is to reduce fuel consamand associated G@missions
through a variety of technologies and strategiekiding hull and propeller design in
new ships, air cavity system to reduce hull resisgaadvanced hull and propeller
coatings and maintenance programs, advanced edgaign optimized for efficiency,
advanced heat recovery, operational controls, and power assistive devices.

Port Trucks

In December 2007, the ARB approved a regulatiaretinice GHGs, diesel PM, and NOx
emissions from drayage trucks operating at Cali&smports and rail yards through
retrofits and turnover of pre-1994 trucks. Thigyeaction measure will be implemented
in two phases. The first phase requires all pr@4l8odel year drayage trucks to be
replaced or retired with newer model year truckbe second phase requires all engines
to meet or exceed the 2007 California and federgine emission standards by
December 31, 2013.

Commercial Harbor Craft

ARB proposes development of an educational prodcahelp commercial harbor craft
owners and operators reduce inefficiencies in fexation of commercial harbor craft by
utilizing maintenance practices and operationalroupments would reduce GHG
emissions. Examples of practices that would rediid& emissions include: vessel
speed reduction, regular engine maintenance, ingprbull surface finish (smoothness),
reduced hull fouling (seaweed and barnacles), tisawgational technologies (GPS,
electronic charts, etc.), and propeller designraathtenance.

Cargo Handling Equipment

Cargo handling equipment includes diesel-fueledoles operating at a port or

intermodal rail yard that are used to move cargarerused for scheduled maintenance or
repair activities. ARB would investigate and pdiglty develop a measure to restrict
unnecessary idling, which would result in reduagel fisage, fuel cost savings, and
environmental/health benefits. A reduction in faehsumption should result in
greenhouse gas emission reductions, as well astreds of criteria pollutants and toxic
air contaminants.
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Transport Refrigeration Units

Transport refrigeration units (TRUS) are refrigematsystems powered by integral
internal combustion engines designed to controktheronment of temperature sensitive
products that are transported in trucks, trailgigyping containers, and railcars. In 2004,
the TRU Airborne Toxic Control Measure (ATCM) wasopated to reduce diesel
particulate matter (PM) emissions from TRU engiffeRB staff is currently

implementing this ATCM). A new measure is beinggwsed for TRUs that would go
beyond the current ATCM and would be designednat lihe use of internal-combustion
engine-powered TRUs on trucks, trailers, shippioigtainers, and railcars from being
used for extended cold storage at California distion centers, grocery stores, and
elsewhere.

Another strategy proposed for TRUs is the develagroéenergy efficiency guidelines
for refrigerated trucks and trailers. There araynaossible energy efficiency
improvements that translate into fuel savings ahls3@&mission reductions. To help
educate the industry about these efficiency impros, a best practices guidance
document specific to perishable goods transportiadvbe developed.

Overall, we expect that, in addition to GHG redomgt, these two strategies would reduce
diesel particulate matter (PM), NOx, SOx, and fterisumption. Reductions of these
pollutants support the Diesel Risk Reduction Plaghthe Goods Movement Emission
Reduction Plan. In addition, many of these redunsiwill benefit communities impacted
by air pollution from goods movement.

Leakage of GHG emissions could occur if contaifiensi China go to other ports on the
west coast and then come back, by rail or truckGabfornia or other destinations outside
of California.

Table 7 contains a summary of the potential emisgeductions and estimated costs
from measures T-9 and T-10. ARB is not able tw/jpi®a net cost estimate at this time
given the wide range of potential efficiency impeavent measure and strategies. As we
develop each measure, those strategies that pydyethe most cost effective will be
pursued. ARB expect that implementation of thesasures will significantly reduce the
amount of fuel used to move goods. Given thatdosts are continuing to rise, it is
anticipated that, in most cases, the fuel savinfsmwore than offset any capital costs.

Appendix C Transportation-Preliminary Recommendatio ns

Table 6
Reduction Measure Potential 2020 [Net Annualized Proposed Adoption/
Reductions Cost Lead Implementation
MMTCO,E (% Millions)t Agency Timeframe
Ship Electrification at Ports 0.2 0** ARB 2007/2010
(Discrete Early Action)*
Goods Movement 3.5 -1,240 ARB 2009-2011
Efficiency Measures
* Goods Movement
System-Wide
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Efficiency

Improvements

VSR

Clean Ships

Port Drayage Trucks

Commercial Harbor

Craft Maintenance and

Design Efficiency

» Cargo Handling
Equipment Anti-Idling

e Transport
Refrigeration Units
Cold Storage
Prohibition and Energy
Efficiency

*This measure has already been adopted by ARB.

**Costs of this measure are the result of othegpams and are not attributed to the

AB 32 GHG reduction program

TThe net cost of this GHG emission reduction sfyateay not include the savings
associated with emission control requirements rsacgg0o obtain equivalent reductions
of criteria pollutants reduced as a co-benefitheradditional costs to control increased
criteria pollutant emissions as a result of thimsuge. To the extent feasible, the net cost
of emissions controls for criteria pollutants via# evaluated further in measure
development.

D. MEDIUM- AND HEAVY-DUTY VEHICLES

(T-6) Heavy-Duty Vehicle GHG Emission Reduction
(Aerodynamic Efficiency)—Discrete Early Action

This measure would require existing trucks/traiterbe retrofitted with the best
available technology and/or ARB approved technologlgis measure has been identified
as a Discrete Early Action, which means it museébf®rceable starting in 2010.
Technologies that reduce GHG emissions and impttevéuel efficiency of trucks may
include devices that reduce aerodynamic drag dhdgoesistance. The requirements
would apply to California and out-of-state registetrucks that travel to California. The
cost of these retrofits would be recovered ovetitaeof the vehicle through reduced fuel
use. This measure would require in-use truckstiailers to comply through a phase-in
schedule starting in 2010 and achieve 100 peraenptance by 2014. Additionally,
new 2011 and later tractors and trailers that aletia or service California would need
to be certified for aerodynamic efficiency requikants. The 2020 estimated GHG
reductions could be up to 15 MMTGB nationwide, of which about 1.4 MMTGBE or 9
percent would occur within California. Work is cemtly underway to bring proposed
regulations to the Board in the fall of 2008.
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(T-7) Medium- and Heavy-Duty Vehicle Hybridization

Hybrid electric technology offers the potentiakignificantly reduce GHG emissions
and improve fuel efficiency. Hybrid technology pides the greatest benefit when used
in vocational applications that have significarttam, stop-and-go driving, idling, and
power take-off operations in their duty cycle. Bapplications include parcel delivery
trucks and vans, utility trucks, garbage truckansit buses, and other vocational work
trucks. Entities that may be affected by this measmclude owners and operators of
parcel delivery trucks and vans, utility trucksrlggge trucks, transit buses, and other
vocational work trucks. The implementation applofor this measure is to adopt a
regulation and/or incentive program that reduceSGHG emissions of these types of
new trucks sold in California, beginning in 2015.

(T-8) Heavy-Duty Engine Efficiency

Engine efficiency improvements may involve advancechbustion strategies (mixed
mode combustion, improved injection systems, coridmushamber design, variable
valve actuation, etc.), friction reduction (via immped piston and ring design, surface
treatment, and advanced lubricants), waste heaveeg (advanced turbocharging,
mechanical/electrical turbocompounding, thermoeilestbottoming cycle, etc.) and
electrification of accessories (water pump, hedsimgonditioning, oil pump, etc.).
Many of these technologies are still in the redeartd development phase and may
become ready in the time frame between 2012 and.2Qther technologies, such as
mechanical turbocompounding have recently beendaotted by some engine
manufacturers. Overall, these technologies hag@dtitential to increase engine
efficiency up to 18 percent. The cost of such mebbgies is currently unknown.

There may be some potential effects on small base®efor upfront capital expenditures,
but the costs would be recovered through improvetidconomy over the useful life of
the tractor truck. An evaluation may be conductedng the normal regulatory process
to determine whether a financial assistance progvanid be needed to help small
businesses comply with the requirements.

Improved fuel economy is expected to result in ceduemissions of criteria pollutants
such as NOXx.

Appendix C Transportation-Preliminary Recommendatio ns

Table 7
Reduction Measure Potential 2020 |Net Annualized | Proposed Adoption/
Reductions Cost Lead Implementation
MMTCO,E (% Millions)t Agency Timeframe
Heavy-Duty Vehicle GHG 1.4% 640 ARB 2008/Phased-In Schedule
Emission Reduction for large fleets:
(Aerodynamic 20% by end of 2010;
Efficiency)*** (Discrete 40% by end of 2011,
Early Action) 65% by end of 2012;
100% by end of 2013
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Medium- and Heavy-Duty 0.5 -85 ARB 2011/2015
Vehicle Hybridization

Heavy-Duty Engine 0.6 -187 ARB 2015/20177?
Efficiency

*This measure would result in 13.6 MMTGBoutside of California that ARB is not
accounted for in this plan.

**This measure would result in 13.6 MMTGB outside of California that ARB is not
accounted for in this plan. In addition, while tiet annualized cost of this measure
accounts for the full cost of the equipment, ohly tuel savings realized when the
vehicle is operating in the State are accounted$a benefit in the calculation. Analysis
of the similar U.S. EPA SmartWay program indicdted savings can pay for the
equipment within a few years.

tThe net cost of this GHG emission reduction sgrateay not include the savings
associated with emission control requirements rsacggo obtain equivalent reductions
of criteria pollutants reduced as a co-benefitheradditional costs to control increased
criteria pollutant emissions as a result of thimswre. To the extent feasible, the net cost
of emissions controls for criteria pollutants vii# evaluated further in measure
development.

E. RAIL

(T-10) High Speed Rail

This measure supports implementation of plans tstroct and operate a High Speed
Rail (HSR) between Northern and Southern Califoriia planned, the HSR is a 700
mile long high speed rail system capable of spaedgcess of 200 miles per hour on
dedicated, fully-grade separated tracks with sb&ttre-art safety, signaling and
automated rail control systems. The system wouldesiine major metropolitan centers
of California in 2030 and is projected to displdetween 86 and 117 million riders from
other travel modes in 2030. For Phase 1 of the H®Rveen San Francisco and
Anaheim, 2020 is projected to be the first yeasatice, with 40 percent of the projected
2030 ridership levels.

Development of HSR presents a significant oppotyuioi reduce greenhouse gas
emissions by offering the state more GHG efficieawel options and alternatives to
business as usual.

HSR implementation is dependent on voter appr@ral,may be placed on the ballot as
early as November 2008. If approved, constructiod®R is anticipated to begin in
2010, with full implementation anticipated in 2030.

Based on best available data, construction codtsedfiSR system are currently

estimated to be $40 billion, and by 2030, the systeprojected to generate nearly $900
million in revenues and return a surplus to théesté more than $300 million. Neither
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the costs of, nor the revenues from the High Spaldmeasure are attributable to AB 32
implementation.

In order to ensure GHG emissions benefits from HSER imperative that supplementary
land use strategies are implemented. These steatsfgjould ensure that growth around
the rail is accommodated by GHG efficient land patterns. There are a number of
different approaches to accomplish this that woddd to be further analyzed. One
example would be to create an interregional trariapon and land use body that would
identify ‘smart corridor’ development areas arotinel rail system for preferential
funding and permitting incentives.

Appendix C Transportation-Preliminary Recommendatio ns

Table 8
Reduction Potential 2020 Net Annualized Proposed Adoption/
Measure Reductions Cost Lead Implementation
MMTCO,E ($ Millions)t Agency Timeframe
High Speed Rail 1* o** TBD Pending Voter
Approval

*Estimates are based on the benefits of displaaingassengers and motor vehicle
passengers minus the energy to operate HSR.

**Costs of this measure are the result of othegpams and are not attributed to the

AB 32 GHG reduction program

TThe net cost of this GHG emission reduction stjateay not include the savings
associated with emission control requirements rsacgg0o obtain equivalent reductions
of criteria pollutants reduced as a co-benefitheradditional costs to control increased
criteria pollutant emissions as a result of thimswge. To the extent feasible, the net cost
of emissions controls for criteria pollutants via# evaluated further in measure
development.

Other Measures Under Evaluation

Feebates

A Feebate regulation would combine a rebate prodaariow emitting vehicles with a
fee program for high emitting vehicles. A vehialeuld be determined to be low or high
emitting in relation to a GHG emission benchmartedained by the State to be
appropriate for vehicles. The GHG emissions berachkroould take into account criteria
beyond GHG emissions. Criteria such as gross leehieight (GVW), size of vehicle, or
seating capacity could all factor into the caldolaiof a GHG emissions standard.
Further, there could be multiple emissions benckatir account for different vehicle
classes. The magnitude of the fee or rebate as$iggna vehicle would be determined by
the difference between the GHG emissions of thécleeand the applicable GHG
emissions benchmark. In other words, a vehicleighlaw emitting, relative to the GHG
emissions benchmark, would receive a rebate, makmgre affordable, and a vehicle
which is high emitting, relative to the GHG emissdenchmark, would be charged a
fee making it more expensive. The program coubtuohe a limit on the maximum fee or
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rebate assigned to any vehicle. The scheduleesfdad rebates and the maximum fee or
rebate will be determined through the public preces

The Feebate program would advance the productidradaption of low-emission
vehicles and cleaner technologies. Feebates voaugblement existing emission
regulations on new vehicles by making low-emissiehicles more affordable. Vehicle
manufacturers would include cleaner technologidbeir new fleets to take advantage of
the rebates offered to low-emission vehicles. h&tgame time, the rebates would make
low-emission vehicles more attractive to new vehlmliyers. The majority of emissions
benefits would stem from improvements in the vedsichemselves with minimal impacts
on the range or volume of vehicles available faichase.

The Feebate program would have an immediate andletire effect on GHG emissions
from new vehicles. Both GHG and criteria pollutaenefits would be expected as
cleaner technologies enter the passenger vehidlérack fleet. As the existing vehicle
stock turns over and auto manufacturers respotitetéeebate program by marketing
cleaner and more efficient technologies, the GH@ @iteria pollutant reductions would
grow.

The Feebate program would be self-financing, wismall portion of the revenue
generated from the program going to its adminisinat From year to year the program
may generate a net loss due to a greater thantexb@emand for rebated vehicles or
generate a net surplus due to a greater than edodemand for vehicles that carry a fee.
Over the life of the program, ARB would adjust fee and rebate schedules by
modifying the GHG emissions benchmark to compensat@rogram for losses or
surpluses generated. However, the level of thegomns benchmark will not determine
the total emission reductions as much as the feeefate) for each additional gram of
GHG emitted (or avoided) per mile.

Using light-duty vehicle GHG emissions data fromB&Pavley Regulation, ARB has
estimated that a fee and rebate schedule of appabedy 15-20 dollars per gram of €O
emitted per mile could generate reductions of u BMTCO.E in 2020, in addition to

reductions attributable to the Pavley regulatiohbe current fleet wide average of O
emissions from vehicles is 419 grams of E@er mile.

Including medium-duty vehicles (8,500-10,000 Ibs\@Mn the Feebate program which
are currently excluded by Pavley could achievetanithl reductions of about 1-3
MMTCOE in 2020. Staff is currently reviewing the concepincluding medium duty
vehicles and does not propose it as a measuresdintte.

A Feebate program could also result in additioadlrctions prior to 2020 by creating an
incentive for manufacturers to improve vehiclesdrel/what would be required by
Pavley. The expected reduction level would vanyeieling on specific design elements
incorporated into the program as well as the sdeefu anticipated tightening of vehicle
tailpipe standards. Additional resources will leeded to quantify the effects of a
Feebate program more precisely.
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If California were to be ultimately prevented framplementing the Pavley regulations a
much more aggressive Feebate schedule could benmepked to achieve the cumulative
reductions that would have occurred under the coatlwin of a Feebate program and the
Pavley regulations. In 2020, the stronger Feepiatgram advanced in the absence of the
Pavley regulation would translate to equivalentl®aveductions of 31.7 MMTCE

from the Feebate program.

Appendix C-Transportation Other Measures Under Eval  uation

Table 9
Reduction Measure Potential 2020 |Net Ann ualized Proposed
Reductions Cost Lead
MMTCO,E ($ Millions)t Agency
Feebates for light duty 4 -1,015 ARB
vehicles (in addition to
Pavley)
Feebates for medium 1-3 TBD ARB
duty vehicles (8,500-
10,000 lbs GVW)*
Feebates (in lieu of 31.7 TBD ARB
Pavley)

*This concept is currently under evaluation. Iht a proposed measure at this time.
tThe net cost of this GHG emission reduction sgrateay not include the savings
associated with emission control requirements rsacggo obtain equivalent reductions
of criteria pollutants reduced as a co-benefitheradditional costs to control increased
criteria pollutant emissions as a result of thimswre. To the extent feasible, the net cost
of emissions controls for criteria pollutants vii# evaluated further in measure
development.
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3. LOCAL GOVERNMENT ACTIONS AND
REGIONAL TARGETS

This section includes the following measures:

Preliminary Recommendations
Local Government Actions and Regional Targets (T-9)

Measures Under Evaluation

Congestion Pricing

Pay-As-You-Drive Insurance Premiums
Indirect Source Rules for New Development
Programs to Reduce Vehicle Trips

ARB worked closely with the CAT and its sector-gfiesubgroups in developing the
measures included in this Plan. This input wasuatad and analyzed by ARB and is
reflected in the measures included in this sector.

Overview

Regional planning agencies and local governmentdwiessential partners in achieving
California’s greenhouse gas goals. Many local gowents around the state are
providing leadership by developing local climatéi@t plans for both municipal and
community-wide emissions. Several regional agenagoss the state, including
councils of governments, metropolitan planning argations and regional transportation
planning agencies, are already participating ireptint planning efforts that balance
regional growth needs while providing affordableising, resource and habitat
protection and provide multiple mobility options #ehreducing reliance on vehicle
travel.

Using these leading efforts as a model, the prakmny recommendation includes a
measure calling for local government actions agibreal targets. Local governments
are encouraged to develop climate action pland@sdt 2020 targets to reduce
greenhouse gas emission. ARB, along with releStaie agencies, will work with
regional and local governments to develop regiterglets to reduce transportation-
related greenhouse emissions. In addition, fouerosupporting measures to reduce
greenhouse gases from passenger vehicles are exaleation.

These measures will provide multiple benefits tif@aians beyond greenhouse gas
reduction. They will improve their quality of lifey increasing access to a variety of
mobility options such as walking, biking and tranand will provide a diversity of
housing options focused on proximity to jobs, ratimn, and services. Other important
considerations include agricultural, open spacelattat preservation, improved water
quality, positive health effects, and the reducttbsmog forming pollutants.
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Background

Local Government

Regional and local governments have primary authtsiplan, approve and permit how
and where land is developed, how the transportatystem is built, and how localities
operate on a day-to-day basis. They also adophwlg documents that guide how they
will grow and accommodate the changing needs of finésdictions. Beyond local
governments’ influence over community planning &aticle use, they also have direct
control over emissions resulting from municipal @Gtens, such as energy use in
government buildings and facilities, vehicle fleetsiter treatment and landfill
operations, parking, as well as other sources.

Many local governments are already taking actioretiuce greenhouse emissions
resulting from these activities, providing needeadership and local economic benefits.
These local actions have taken the form of buildirdjnances and codes, Climate Action
Plans, green building standards, climate friendiscpasing practices, and green fleets,
among others. Future emissions reduction stragegiieuld support and build upon these
activities

Transportation Emissions

The number of miles Californians drive and the oarbontent and amount of fuel used
in their vehicles is responsible for a little owere third of GHG emitted in the state.
Increasingly, Californians have been driving gredtstances in vehicles that burn more
fuel. Based on this trend, future business-astysogctions show a significant increase
in the amount of greenhouse gas emissions frontheetiavel — about 15 percent from
2010-2020 and almost 50 percent from 2010 to 20A4@rder to reduce statewide GHG,
strategies need to be developed that increase ityokithout increasing the amount of
miles driven or time spent in traffic. Most of thains made by introducing cleaner
vehicles and fuels will be eroded unless more iefficways to get from place to place are
implemented.

The chart to the right shows passeng Appendix C Figure 3
vehicle GHG emissions rising steadily Reaching 2020 Goals
due mainly to the growth in vehicle

miles traveled (VMT). Vehicle 160%

technology gains due to California 150% 1 o

Clean Car regulations (AB 1493, g 1o . @ssf\“;@% e

Pavley | & Il) would decrease
emissions significantly. A
combination of the AB 1493
regulations, and a low-carbon fuel

.a
=}
S

130%

110% o
100%./ With Pavley | &II,

and low-carbon

Percent of 1990 Levi

. . 90% A fuel standard
standard would reduce emissions ev{ . . . .
more, but not enough to reach 1990 1990 2000 200 2020
levels if current trends in VMT
continue
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Integrated Land Use and Transportation Strategies

This increase in the amount Californians driveagsed by many factors. A large body
of research over the last two decades identifiasrttany of these factors, including the
increasing distances between jobs, housing, scheaigices and amenities; the lack of
viable transportation alternatives to reach thesgidations, the amount of time spent in
traffic and the number of vehicles that only casng person could be addressed through
integrated land use and transportation strategies) as location-efficient development,
transit, biking and walking infrastructure, pricisgnals and transportation conservation.

Land use patterns strongly influence driving bebavdften referred to as the 4D’s of
land use, using less open space to house moreepilgpisity) closer to more places
(destinations) and jobs (diversity), along withldungs and street patterns conducive to
transit use, biking and walking (design), provateoptimal mix of land uses to support
mobility with fewer driving trips. When land usatperns support alternate modes of
travel, the cost-effectiveness of transit, carpbiking and walking infrastructure
improves and the two work together to increasespartation choices and reduce vehicle
trips.

The infrastructure necessary for vehicles, the gbstaintaining that infrastructure, and

the secondary impacts on air, water and environaheuiality are very costly. Sending

market-based price signals that reflect the tris abdriving can make the transportation
system more efficient, e.g., having drivers pay
the market rate of parking, paying to driv
on congested routes, and converting the
cost of vehicle insurance to a variable co

Appendix C Figure 4

Integrated Strategies

Public education that helps individuals Land Use

develop strategies to reduce how much 5522% Transportation
time they spend driving by themselves, Alternate Mode Design Conservation
like telecommuting, employer carpooling Infrastructure | Desfinations | | L o .

coordination and employee transit pass
subsidies can also help reduce GHG.

Transportation and land use modeling
studies have been conducted to estimatg

Transit
Carpool/Vanpool

Bike
Walk

the effect of land use, and alternative

Pricing Signals

Cost per mile
Cost per gallon
Parking costs

Congestion relief costs

Incentives
Programs

transit and pricing strategies on VMT an

GHG emissions. Current modeling scenarios inditeeimplementation of land use
and alternative transit strategies alone can re@salt least a two percent reduction in

overall VMT and GHG emissions from base case leweR020. If pricing strategies are
also implemented, overall VMT and GHG emission bameduced further. Even larger
reductions are expected to accrue in the 2030%0 #theframe with implementation of
land use and transit strategies. Modeling resitsv that reductions in the range of up
to 25 percent in VMT and GHG emissions from 2058ebease levels are possible.

13 These are preliminary estimates based on ARB'sii#rature search. The estimates may change as
result of further analysis.
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Preliminary Recommendations

Local Government Actions and Regional Targets

Local Government Actions

Many California local governments have already &eldglimate action plans,
committing to ongoing efforts to tackle the causeglobal warming. The areas of
influence and authority for climate action by logalvernments typically include:

» Community EnergyLocal governments can directly influence the ggper
used by their buildings, equipment, and infrastricest In addition, many
cities and counties can influence the carbon camtieanergy provided to
their community through municipal utility operatmras well as the amount of
energy used by the community businesses and resittenugh building
codes, conservation programs and other mechanisms.

* Community Waste and Recyclingocal governments can directly influence
the waste and recycling activities in their munatipuildings. Local agencies
can also change the carbon footprint of their glicison’s waste and recycling
operations through collection system adjustmestsyell as through
promotion of waste reduction and recycling to comityubusinesses and
residents.

* Community Water and Wastewater Systehwcal governments can work to
reduce water use in municipal operations. Theyredace energy use of
water, irrigation, and waste water systems operayetieir municipal
agencies, by upgrading or retrofitting pump systeams also through
community-wide water conservation and reclamatimgmam efforts.

« Community TransportationLocal governments can increase the carbon
efficiency of vehicles in their fleets. They caredtly influence the local
transportation planning processes to increasesbéetlow carbon travel such
as transit, carpooling, biking, and walking. Tloey also partner with
regional planning agencies to create a sustainagilen for the future that
accommodates population growth in a carbon efftoiey.

» Community DesignLocal governments have the ability to directlfiuence
both the siting and design of new residential amdmercial developments in
a way that reduces GHG associated with energy rwasste, and vehicle
travel.

Although not quantified at this time, actions taksnlocal government are expected to
provide significant greenhouse gas reductionsAlRE will track and account for as the
Scoping Plan is implemented. ARB, along with valg State agencies, will work with
California Climate Action Registry, ICLEI-Local Gexnments for Sustainability, Local
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Government Commission, and the Institute for L&galvernment’s “California Climate
Action Network,” to develop measurement and traghpnotocols, planning tools and
best practices to assist local governments in ptgnior, quantifying and reporting
greenhouse gas emissions reductions. Using thelse ARB encourages local
governments to set municipal and community-wide®@@Zenhouse gas reduction goals
and adopt measures and best practices to meetghatse ARB will work with local
governments to reconcile local level accountindhstiate and regional emissions
tracking as this Plan is implemented.

Regional Transportation-Related Greenhouse Gas Targets

Transportation emissions are a function of vehietdnology, the carbon content of fuel,
and how much the vehicles are driven. Compreherganning and project
implementation at the regional and local level pevvide people multiple mobility
options and choice while minimizing greenhouse gase

ARB proposes that the State work with regional ldl government to develop
regional targets for transportation-related gre@iskayas emissions in a process that
considers the projected benefits of vehicle antidbanges and each region’s potential
for such reductions. The targets will considerrappate timeframes for implementation
and will balance all of the needs of the regiorudmg population growth (using per
capita metrics, for example), housing, jobs, rettm@aand resource protection.

The measure is based on current modeling showingldnad use strategies and enhanced
transit in major urban areas could provide greesb@as reductions of at least 2 percent
over business as usual in 2020, double the bemef2830, and continued benefit
increases through 2050.

The measure will focus on implementation of regigrians that meet performance-based
regional targets. ARB proposes that regions usdeeprint planning process to map out
their preferred land use and transportation scesdhiat meet the regional targets and
their other regional needs. Subsequent alignmiergigional transportation plans (and
transportation funding) and local general plan$hie blueprints is key to reaching the
regional targets. Actions to reach targets wouwldhe prescribed to the regions. Target-
based performance indicators would be establishetetasure progress. (Note: The
Addendum to the 2007 Regional Transportation Plaidéines addressing greenhouse
gases, as adopted by the California Transport&@mmmission in May 2008, includes
recommendations for modeling, planning and stragegecessary to set and meet
regional targets.)

C-43



Sector Overview and Emission

Reduction Strategies

Local Governmentohst
and Regional Targets

Appendix C: Local Government Actions and
Regional Targets—Preliminary Recommendations

Table 10
Reduction Measure Potential 2020 Net Annualized Proposed Adoption/
Reductions Cost Lead Implementation
MMTCO,E ($ Millions)t Agency Timeframe
Regional GHG Targets 22 MMT -621 Local Local actions have
(aggregated) Governments begun already in
/ ARB / some areas
Regional
Planning Set targets by January
Agencies 1, 2010
Local Government Not quantified at | Not quantified at Local Local Government
Actions this time this time Government | tools and protocols by

January 1, 2010

TThe net cost of this GHG emission reduction stjateay not include the savings
associated with emission control requirements rsaecgg0o obtain equivalent reductions
of criteria pollutants reduced as a co-benefitheradditional costs to control increased
criteria pollutant emissions as a result of thimsuge. To the extent feasible, the net cost
of emissions controls for criteria pollutants via# evaluated further in measure

development.

State, regional, and local agencies will work tbgeto create a supporting foundation of
policies, programs, incentives, and guidance tstlexal actions and to ensure local
accountability to help meet regional targets. Thisst include the following:
Exercise State Leadershifromote low-impact development and reduce graegs&o
gas emissions across all levels of government girde State’s building, operation,
and planning efforts. The State will work to immplent the State’s planning priorities
as stated in AB 857 (Wiggins) Infrastructure PlawgniPriorities and Funding
(Chapter 1016, Statutes of 2002). The State @l the Strategic Growth Council as
a coordination mechanism for meeting greenhouseegasction goals. The State
will provide technical, fiscal, and regulatory pitg to projects and developments
consistent with regional blueprints that meet dsthbd targets.

Pursue Funding Sources and Allocate Effectivéllign existing funding sources and
help secure new funding to implement blueprinthatiocal level, support local
climate change planning and projects, and incezgithe desired high-quality, low-
impact projects. State agencies will allocateastiructure bonds to best promote
efficiency, sustainability, and California’s envimmental and economic goals. All
levels of government will include greenhouse gassmerations in their funding
decisions. Additional funding for enhanced trassitvice combined with incentives
for land use development that provides a betteketdor transit is key to
implementing blueprints.

Improve Measurement through Partnershifevelop local government
guantification protocols, improve transportatiomdad estimation tools, and
develop better land use and transportation motatséflect the benefits of high-
guality, low-impact development. The State willnhwavith regions and local
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governments to identify existing models and toolspglanning and progress
measurement that better meet local and regionasnee

Promote High-Quality, Low-Impact (Resource-Effit)jgdommunities.Establish a
variety of mechanisms to recognize and supporbthieing of livable, innovative
projects and communities with low-carbon footprititprovide prototypes for future
development. State, regional, and local governseiilt pursue supporting
mechanisms including regulatory actions, targeteéntives, and targeted funding.

Identify Funding Sources for Local Level GHG RentucStrategies.Local
governments need financial resources to updatedkaieral plans and zoning codes
and to develop strategies to comprehensively reduggcipal and community GHG.
CARB will pursue and investigate strategies to pte\stable funding for sustainable
local planning and zoning updates. The Statewwollk with local governments to
identify and provide guidance on best practicagtince GHG from new and existing
development.

Adopt Proven MeasuredPursue proven emission reduction strategie asc
indirect source rules that mitigate high carbortpoat development and pricing
measures that more accurately reflect the costiwhd and provide people with
more transportation choices. All levels of goveemtnwill adopt and implement
feasible strategies, placing a high priority on swgas with public health co-benefits.

Amend CEQA Guidelines to Account for GreenhouseEaa@ssions Provide state
guidance for determining significance and mitiggtihe GHG emissions of new
projects. The Office of Planning and ResearchthadResources Agency are
developing proposed amendments to the CEQA Gugkelio provide guidance on
how to address GHG in CEQA documents. As requise8enate Bill 97 (Chapter
185, statutes of 2007) the amended CEQA Guidelikbe adopted by January 1,
2010. These guidelines will support projects thater the carbon footprint of new
development, and encourage programmatic mitigaiategies that may include
reliance on adopted regional blueprint plans, Ciewection Plans, and general plans
that meet regional and local GHG targets and thag lalso undergone CEQA
review.

Conduct Outreach and Engage the Publ&ecure public support for the actions
necessary to reduce greenhouse gas emissionsdnohuse and transportation, and
provide outreach and public education programsssaeg to promote individual
actions that help reduce greenhouse gas emissidhievels of government, the
business and development community, and the enwieatal and public health
communities will work together to provide infornati on models/protocols, training,
best practices, and funding sources for these achrprograms. The State will
support and coordinate public engagement processdsiing supporting public
outreach efforts as integral elements in local @gibnal comprehensive planning
efforts.
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The timeline for the establishment of performanasdul targets and creation of the
supporting policies and strategies would run pakalEetting of targets would be
completed by January 1, 2010, while the creatiosupporting policies and strategies
would continue beyond that timeframe.

Other Measures Under Evaluation

The Land Use Subgroup of the Climate Action TeadSCAT) and the Economic and
Technology Advancement Advisory Committee (ETAA@)their reports to ARB,
suggested additional measures to reduce VMT arghfoeise gas emissions from
passenger vehicles. These measures would suppdrhplementation of regional
transportation-related targets.

= Congestion Pricing

= Pay-As-You-Drive Insurance Premiums

= |ndirect Source Rules for New Development
= Programs to Reduce Vehicle Trips

Congestion Pricing and Pay-As-You-Drive Insurancenfiums

Research has shown that sending market signalsetitextt the cost of driving can reduce
emissions by making the transportation system rafftreent and providing people with
the choice of driving less to pay less or payirigtia more to save time. This proposed
strategy incorporates pricing incentives recommermeboth ETAAC and LUSCAT:
congestion pricing and Pay-As-You-Drive (PAYD) insnice premiums.

In a congestion pricing program, vehicles are oba price, or toll, for traveling during
peak hours on congested routes. Drivers who coatio travel on these routes during
peak periods would pay more, but experience arfasasier trip. Others would defer
trips to off-peak hours, shift travel to less costgd roadways, or switch to transit,
carpools, or vanpools. Greenhouse gas emissiactiods would come directly from
the relief of severely congested traffic, some otidn in vehicle travel, and from the
investment of funds in transit infrastructure tivatuld provide additional transportation
options during congested hours.

Regional planning agencies, as they are confrontédthe need to grow even more
densely, have expressed the need to manage trewelndl and raise funds for needed
transit investment through congestion pricing sgags. However, regional planning
authorities need legal authority from the Statertplement these pricing measures.

Pay-As-You-Drive (PAYD) insurance premiums arelseted on driving record and
other traditional risk factors, but are broken damto per-mile charges. Motorists would
have the opportunity to lower their insurance costsriving less. Some would. So
PAYD insurance offered to a large percentage oif@ala drivers would have the
potential to significantly reduce vehicle milesviebed and GHG emissions.
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PAYD insurance is currently being offered by insur@ companies in Britain, the
Netherlands, Israel, and South Africa, and has pdeted in some U.S. states, including
Oregon, Texas, and Minnesota. ETAAC estimatesRAMD insurance could be
implemented in California quickly by legislativecaregulatory actions that allow
insurance companies to implement these progranesCHiifornia Department of
Insurance intends to adopt regulations with thd gbmaking PAYD insurance widely
available in California and to encourage partiggoat

Indirect Source Rules for New Development

Household transportation surveys and modeling teti@alow-density development far
away from employment centers and other destinati@ssa very high transportation
carbon footprint. To help regions meet their GH@éts, regulatory mechanisms to
mitigate for these types of high-GHG developmenighitneed to be implemented. One
mechanism recommended by LUSCAT is an indirect@uule, in which a new
development meets a greenhouse gas threshold th@idG-efficient project design or
other mitigation measures. The San Joaquin Va@leyollution Control District has
adopted an indirect source rule for mitigation aftigulate matter pollution from new
development. Similar rules could be adopted feeghouse gas mitigation purposes.

Public Education and Programs to Reduce Vehicledri

Land use measures mainly focus on new developn@nly about one percent of total
dwelling units per year are comprised of new dewedent, so it takes a long time for
land use strategies to accumulate into a signifibanefit. Therefore it is important that
VMT-related reductions from existing householdsae® pursued, especially in the
short-term (2010-2020). Both work trips and nordioips should be considered.

Strategies to mitigate the impact of employee cotennips could include mandatory
employer programs like Rule 2202 in the South Céa&sQuality Management District
rule that requires employers to mitigate emissauns to employee commute trips, or
voluntary programs coordinated by regional or lagéncies that quantify results and
promote the most cost-effective trip reductiontsiyees.

Large-scale public education programs in Califolrase been very successful at
reducing energy use and waste. Reducing drivipg by one round trip per week would
reduce the average driver’s trip-making by fivegaet. The State should explore the
possibility of engaging the public to reduce thensportation footprint by making some
small adjustments (like combining trips) that covield big results. Developing primary
school climate change curriculum that includesdpamtation conservation would help
raise a generation with a smaller footprint.

Costs

Overall, changes in this sector are anticipata@salt in long term cost savings for all
levels of government. While some savings may acordahe 2020 timeframe, current
research and practice indicates that much greagtrsavings from smarter growth
strategies and reduced vehicle travel are likelydorue in the 2050 timeframe, and most
significantly from avoided capital cost expendigirRecent scenario planning work
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reveals order of magnitude figures for cost savimgstate and region wide bases. At the
regional level, the Sacramento region’s Bluepriahping process has projected that
implementation of their compact regional growthnplall yield a savings of about 12%
($1.8 billion) in transportation system capital sgieg from a business as usual scenario
in 2050 (SACOG Blueprint 2004). In 2000, the statke Envision Utah scenario
planning process estimated that implementationsthgwide compact growth plan

would yield a potential 17% ($4.5 billion) infrastture cost savings from business as
usual development (Ewing et al. 2007, Envision @00).

Total cost of emissions reductions for the reconshedrmeasures will ultimately depend
on the selection of strategies to be implemeniecognizing that resource allocation is
often a balancing act, local, regional, and stgemnaies will need to work together to
identify, leverage, and use existing funds, resesirand tools to advance GHG efficient
land use and transportation efforts, with spediairion towards investments that also
help forward other economic, health, social, andrenmental goals.

Appendix C: Appendix C: Local Government Actions and
Regional Targets—Other Measures Under Consideration

Table 11
Reduction Measure Potential 2020 Net Annualized Proposed
Reductions Cost Lead
MMTCO,E ($ Millions)t Agency
Congestion Pricing Up to 1 MMT Long-term State
savings.* Legislature/R
egional
Planning
Agencies/
Local
Government
PAYD Insurance Up to 1 MMT Long-term Dept of
Premiums savings* Insurance
Indirect Source Rules for Up to 1 MMT Long-term Local Air
New Development savings* Districts/
ARB
Programs to Reduce Up to 1 MMT Long-term State,
Vehicle Trips savings* Regional,
and Local
Agencies
* An estimated aggregated $621 million in savirgssed on $100/metric ton, and
fuel savings

tThe net cost of this GHG emission reduction stpateay not include the savings
associated with emission control requirements rgacgto obtain equivalent
reductions of criteria pollutants reduced as a eoelffit, or the additional costs to
control increased criteria pollutant emissions essalt of this measure. To the
extent feasible, the net cost of emissions confaolsriteria pollutants will be
evaluated further in measure development.
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Other State Agencies’ Supporting Measures

The Land Use Subgroup of the Climate Action TeadSCAT) April 2008 submittal to
ARB included actions that State agencies have cai@nio implementing that will help
create the supporting foundation for actions byl@nd regional agencies. The
Department of Housing and Community Developmem,State Water Resources
Control Board, the California Energy Commissiorg @alifornia Department of
Transportation, the Department of Conservation,taedsovernor’s Office of Planning
and Research all submitted strategies to LUSCA®.gi¢enhouse gas emission
reduction estimates were included in most actibngiever, in aggregate they may result
in substantial assistance for the local actionessary to reach regional targets.

Technical Assistance

Housing Element Technical Assistancéhe State Department of Housing and
Community Development will update technical assisteand outreach efforts to include
climate change considerations for housing elements.

Energy-Aware Planning Guide Updat&he California Energy Commission will update
the existing Energy Aware Guide to provide policylaechnical assistance to regional
and local governments.

GHG Mobile Source Technical Guidanddie California Department of Transportation
will set up a framework that ensures that GHG elmissfrom mobile sources are
addressed in the transportation plans and projddts.framework would include
development of appropriate mitigation measuresytieal guidance and modeling tools,
and incorporate analysis of economic and envirortah&enefits associated with energy
efficiency measures and emission reduction straseigito the State Transportation Plan
and subsequent Action Plan.

2010 State Transportation Improvement Program ($Q&idelines.The California
Transportation Commission will update the STIP @lirtes to describe policy,
standards, criteria and procedures for the devetopnadoption and implementation of
the STIP. Potential strategy metrics include theber of projects that promote
pedestrian, bicycle, transit and rail access.

Staff Training and Public Educatiolhe California Department of Transportation will
include the subject of climate change and GHG aomssn the Department’s training
program, enhance outreach efforts, maintain a weebsid convene educational forums.

State Guidelines

Regional Transportation Plan (RTP) Guidelines Ugdathe California Transportation
Commission and California Department of Transpameatvill update the RTP

Guidelines to incorporate meeting AB 32 GHG emisseduction targets and to enhance
the use of regional blueprint plans.
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GHG in CEQA GuidelinesThe Governor’s Office of Planning and Research will
develop CEQA guidelines for mitigation of GHG enmss. Per SB 97, the guidelines
must be submitted to the Resources Agency by J@9Q9 and the Resources Agency
shall adopt the guidelines by January 1, 2010.

Watershed-Friendly Landscape Guidelindhe California Integrated Waste
Management Board is developing a set of landscajkelnes for use throughout the
State. A well-designed and maintained landscapeaost less to maintain in the long
run by consuming fewer resources. Although the annobjective is to protect
watersheds through the use of sustainable landsg@pactices, a secondary motivation
is the reduction or avoidance of GHG. These gindslwill be consistent with the
provisions of AB 1881, signed by the Governor Seyter 28, 2006. This legislation
requires the California Department of Water Resesi(©WR) to update the State Model
Water Efficient Landscape Ordinance, based on revemalations set forth in the
Landscape Task Force report, by January 1, 2009.

Funding, Incentives and Grants

Affordable Housing Finance IncentiveState Department of Housing and Community
Development will promote emission reductions anergy conservation in HCD
administered funding programs.

Climate Change Criteria for State Water Resourcest®| Board Grants.The State
Water Resources Control Board will incorporate elienchange criteria in the new grant
programs under the Safe Drinking Water, Water @Quald Supply, Flood Control,
River and Coastal Protection Bond Act of 2006 (Brifion 84) — Clean Beaches, Storm
Water, and Agricultural Water Quality grant progeam

Updated and New Programs or Policies

Complete StreetsThe California Department of Transportation will progidnproved
safety and convenient access to all users of stremtds and highways. Implementation
of greening policies (street trees and green lapsg) are essential components to this
measure. Other components include the use ohatepaving, retrofit of existing
signals and crosswalks with improved technologredyusions of Complete Streets
policies and strategies in General Plans, amonrgy aifrastructural improvements.

Smart Mobility Framework.This framework, under development by Caltranswit
funding from USEPA and FHWA, will provide a tool belp implement multimodal
transportation and smart growth land use strategi€alifornia.

Reverse Perverse Incentives to Develop Agricultuazads. The Department of

Conservation will determine whether state and faldex law encourages the conversion
of agricultural lands to urban or other uses.
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Working Lands Protocol Pilot PrograniThe Department of Conservation proposes a
strategy to develop a model planning program tdeglocal land use decision makers in
valuing ecosystem services on land.

Transfer of Development Right§he Department of Conservation proposes to allow an
individual with a zoning or other planning rightdevelop residences, to sell that
development right to another person, gaining tlersecome and allowing an increase
of residential density for the buyer. This couldused as a method to support other
(Blueprint) planning goals and objectives.

Subsurface Cleanup Technologihe State Water Resources Control Board may, upon
approval, set up a strategy to require the lifecydl GHG emissions to be calculated for
contaminant removal technologies. Emissions caficula would be considered when
evaluating the preferred technology for a giveracig site. Periodic cleanup reports
would be required to include actual GHG emissiaiadaased on hours of operation,
utility bills or other readily available informatio
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4. ELECTRICITY AND NATURAL GAS

This section includes the following measures:

Preliminary Recommendations

California Cap-and-Trade Program Linked to the Western Climate Initiative
(E-1 and CR-1) Energy Efficiency and Conservation

(CR-2) Solar Water Heating

(E-4) Million Solar Roofs

(E-3) Increasing Combined Heat and Power

(E-2) Renewables Portfolio Standard

Measures under Evaluation

Additional Energy Efficiency and Conservation
Expanded Solar Water Heating

Expanded Million Solar Roofs

Coal Emission Reduction Standard

ARB worked closely with the CAT and its sector-gfiesubgroups in developing the measures
included in this Plan. This input was evaluated analyzed by ARB and is reflected in the
measures included in this sector.

Overview

The California economy, and indeed the well-beihglibof California’s citizens, depends on an
adequate, reasonably-priced, and environmentalipgsupply of energy. Yet, uncontrolled
fossil-fuel combustion produces greenhouse gasd&E) the primary contributor to climate
change. California’s challenge, like that of tesetrof the world, is to maintain a growing
economy while decreasing energy-related contrilostio GHG emissions. Two overarching
strategies for obtaining GHG reductions from thexgilcity and natural gas sectors are demand-
side strategies that reduce energy use, and sgpj®ystrategies that limit GHG emissions
associated with electricity generation.

California has a long history of pursuing demardksnanagement, energy efficiency in
particular, as a cost-effective means of reducialif@nia’s energy needs and forestalling the
need for additional power plants. Looking aheaergy efficiency will be California’s most
effective tool for achieving GHG reductions in #lectricity and natural gas sectors. California
must enhance existing efficiency programs andturtstinew policies and programs to achieve
unprecedented levels of energy savings.

Supply-side strategies complement demand-sideegtest by reducing the emissions associated
with electricity generation. California has madenenitments to renewable energy and will
continue to push the electric utilities and otHeceic service providers (ESPs) to meet an
increasing portion of their energy resource poidfalith renewable generation. Emission
reductions will also come from increased use oéptarms of distributed generation such as
fuel cells, solar photovoltaics, and combined faat power systems. Finally, there are
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measures that could specifically target high-emgtgsources of energy, such as coal, by putting
limitations on the emissions associated with eleitgrthat retail providers purchase and/or
deliver to California consumers.

Background

This section of the Draft Scoping Plan addressdasstoms associated with electricity production
and natural gas consumption in residential and ceroial applications. Emissions due to the
extraction, refining, and transportation of fues,well as industrial uses of electricity and

natural gas, are addressed in the Industrial SeCtonbined Heat and Power (CHP) is addressed
in both places but the GHG reductions are attrdbtethe Electricity Sector.

Electricity generation from central power plantsl a@stributed sources such as CHP systems
was responsible for approximately one quarter lajr@lenhouse gas emissions in California in
2004, or about 120 MMTC4E. This makes electricity production second oolyransportation
in terms of its contribution to California’'s carbfmotprint. Natural gas consumption in
residential and commercial buildings accountedafoout nine percent of GHG emissions, and
the emissions attributable to the heat output fdPGystems are an additional 1.5 percent.

Electricity Overview

California's energy ownership and delivery struetisrcomplex and involves many different
players. Five major utilities provide about 80qeet of the electricity currently consumed in
California. These utilities are: Pacific Gas anddilic Company, Southern California Edison,
San Diego Gas & Electric; Los Angeles Departmentater and Power, and Sacramento
Municipal Utility District. About 70 other entiteeprovide the remaining 20 percent. These
include Energy Service Providers (ESPs), smallrmoli-jurisdictional investor-owned utilities,
small publicly-owned utilities, irrigation and watgistricts, rural cooperatives, Native American
utilities, and the California Department of WatessdRurces. This electricity is delivered via a
network of transmission and distribution lines tbamnect California to the other western states.
Distribution systems transfer high-voltage powenirthe transmission grid through substations,
where the voltage is reduced. From the substadlistrjbution lines deliver power to customers.

California's electricity supply is quite diversethwelectricity coming from fossil fuels;

renewable resources such as small hydroelectrig],vgolar, biomass, and geothermal;
distributed sources such as CHP and solar photedaystems; large hydroelectric sources such
as Shasta and Bonneville Dams; and nuclear fasilitiThis resource mix has changed over the
years. In the late 1970s, petroleum was the fugice for over half of the state's electricity.
Today, cleaner-burning natural gas produces betW@end 45 percent of the state's electricity,
and renewable resources account for about 12 pgerdée fuel diversity present in this
electricity mix helps to insulate California’s econy from price shocks and supply disruptions,
increases the reliability of the electricity systeand provides multiple environmental benefits.

The exact makeup of California’s electricity suppéries from year to year primarily as a result
of two factors: the variability of hydroelectrics@urces, and increasing amounts of renewable
energy resources over time. The availability adrgy from hydroelectric resources varies
significantly depending upon precipitation pattemg€alifornia and the Pacific Northwest. A
year in which there is below average rainfall anwgpack means that less electricity is produced
from hydro-electric resources, and other resoufegsally natural gas) must pick up the
difference.
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Over the last three decades, the state has beilobtine largest and most diverse renewable
generation portfolios in the world. As Caliform#eets its Renewables Portfolio Standard,
renewables displace fossil fuels in the overall.mMbshould be noted, however, that
conventional resources — natural gas, nuclear,aimhlarge hydroelectric — will continue to be
the mainstay of the state's resource mix for ti#abneframe. Even when California reaches its
33 percent renewable energy target, two-thirdhefstate's electricity will still come from
conventional sources.

Between two-thirds and three-quarters of elecyrictinsumed in California is generated in-state,
with the rest being imported from other westermesta A disproportionate share of California’s
electricity-related GHG emissions can be attributethese imports. While imported electricity
accounts for 25 to 30 percent of total electricitypsumed in-state, out-of-state power plants
contribute more than half of the GHG emissions e@ssed with California's electricity
consumption. This is because California’s imparessdominated by coal-generated electricity.

Power plant emissions of criteria pollutants andde are strictly regulated in California. Fossil
fuel-based electricity generation emits ozone mems (VOC and NQ and particulate matter,
both of which are serious public health concernsunurban nonattainment areas. State
Implementation Plan control measures will contitueeduce power plant-related emissions of
criteria pollutants, and ARB’s existing toxics pram will continue to focus on emissions of
toxic air contaminants. Further reductions inestatie emissions of these pollutants are
expected as California’s electricity mix shiftsibareased percentages of renewable resources.

Several agencies regulate or oversee various @fitie industry. The California Public Utilities
Commission (CPUC) has authority to regulate investaned utilities (IOUs), community
choice aggregators (CCAs), and ESPs. The puldistyed utilities (POUSs) are largely self-
governed, but recent legislation gives the CECauitthto track their energy efficiency
programs and renewable energy purchases, andutatedpng-term POU energy contracts and
investments. ARB and local air districts providleragulation over in-state generation facilities,
and the CEC has permitting authority over largerntta¢ power plants.

Natural Gas Overview

The largest use of natural gas is as fuel for etadtgeneration, which is responsible for nearly
half of all natural gas consumed in the state.ideesial customers use another 22 percent of the
natural gas and of that amount, 88 percent is figexpace and water heating. The remainder is
used for commercial and industrial purposes. Coroisleand industrial uses generally include
boilers, heaters, and gas turbines (such as trseskfar CHP).

In 2006, California produced 13.5 percent of itsnavatural gas, with the remaining 86.5 percent
coming from the southwest, Canada, and the Rockyrtéan region by pipeline. Once the gas
arrives in California, 98 percent of it is distribd by the state's three major gas utilities —
SDG&E, Southern California Gas Company, and PG&Bese utilities pipe natural gas to
industrial, commercial, and residential customers.

California’s natural gas demand growth is expetteloe slower than the rest of the nation’s, due
largely to the state’s energy efficiency programd the use of renewable energy for electricity
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generation. Nevertheless, under a business-as$4wrario, the demand for natural gas is
projected to steadily increase.

This section of the Draft Scoping Plan addresse& @hhissions related to commercial and
residential use of natural gas for space heatimgkiog, hot water (otherwise known as the
“commercial / residential sector”), electricity ggation, and CHP. Combined Heat and Power
(CHP) is also addressed in the Industrial Sectoth®IGHG reductions are attributed to the
Electricity Sector.

Energy Efficiency and Conservation

Energy efficiency is the cornerstone of Califormi@hergy strategy and is the state’s highest
priority energy resource. For more than three desaCalifornia has led the nation with
aggressive building and appliance standards afity @iergy efficiency programs. These
combined efforts are saving more than 40,000 G\Welagftricity annually’ — enough to power
almost six million California homes. In part dwethese successful policies, California uses less
electricity per person than any other state imtigon. While per capita electricity consumption
in the United States increased by nearly 50 per@esit the past 30 years, California's per capita
electricity use remained virtually flat as illudtd in Appendix C Figure.6Except for its use in
generating electricity, natural gas consumptiondiss decreased on a per capita basis as
building and appliance codes reduced the amoumatofral gas needed to heat water, homes,
and offices. California has only begun to taypi$ential energy efficiency resources and can
continue to achieve significant energy savingsughointelligent investments energy efficiency
technologies, standards, and programs.

Conservation is a strategy that further reducesggrmdemand. Energy efficiency and
conservation both have the effect of reducing #edrfor energy generation and fuel use.
Whereas energy efficiency is accomplished througjtebtechnology, conservation refers to
changes in behavior. Buying a more efficient lighlb is an example of energy efficiency;
turning it off as you leave the room is an exangdleonservation. During the electricity crisis
of 2001, California consumers responded to the Flexr Power campaign with impressive
levels of conservation, proving that conservat®a viable strategy for reducing energy use.

Appendix C Figure 5
Per Capita Electricity Sales in Kilowatt Hours — Cdifornia versus the United States
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Source: California Energy Commission

Challenges to Meeting Future Demand

Population Growth and Energy Consumption Trends

Unless efficiency programs are greatly expandegdulation growth and changes in consumer
behavior are expected to exceed the ability ofesurstandards and utility programs to hold
down energy consumption. Between now and 20205tae's population is expected to grow to
44 million, or about 1.4 percent annually. The tBtand's Inland Empire, and the Sacramento
and San Joaquin Valleys are experiencing the hight=s of growth. The warmer and longer
summers in these areas translate to more air ¢omidiy use, especially during peak periods that
coincide with the hottest time of the day. Furthigpast trends continue, consumers will
purchase increasingly larger homes and appliarceg&th as a growing number of electronics
and gadgets. These trends, taken together, walecper capita energy consumption to increase
unless they are countered with much more aggressiegyy efficiency measures.

Electrification of Transportation

A second challenge for this sector is likely to efrom transportation fuel switching —
switching from gasoline and diesel to electriciggxamples are port electrification, plug-in
vehicles, and the production of hydrogen (via etdgsis) for vehicles powered by fuel cells or
internal combustion engines. As the transportagiExtor increasingly looks to alternative fuels
in an effort to reduce GHG emissions, electricipsumption is expected to increase
commensurately.

Climate Change Effects

Another significant challenge in the energy seatay be climate change itself. Increasing
average temperatures and incidences of heat waaesstlt of climate change — has the
potential to increase the demand for space cooligen the current infrastructure in place, this
could force our less efficient plants to run mofte to meet demand. During the summer
months, California also imports energy generatetyuyopower from the Northwest to meet
peak demand. Decreasing snowpack within Califaani@d throughout the west is likely to
reduce the availability of this clean and relatyviglexpensive hydropower source, further
exacerbating the problem. In addition, a large Ioeinof power plants in California are located
along the coast. The potential for sea levelasciated with climate change could have
detrimental effects on the operation of those glamh effect, climate change events could
impede California's ability to reduce emissionsrfrthe energy sectors.

GHG Reduction Strategies for 2020

Slowing global warming requires meeting energy segith zero- or low-carbon energy
sources. Two overarching strategies for obtai@htf> reductions from the energy sector are
demand-side strategies that reduce energy useugpdly-side strategies that limit the emissions
associated with electricity generation.

Reducing energy demand through energy efficiendycamservation will continue to be

California’s most cost-effective tool for achieviGHG reductions in the energy sector. While

California’s past achievements in energy efficieaoy impressive, we need to do much more in

order to meet the AB 32 greenhouse gas targethfo@é must take actions that reduce per

capita energy demarsignificantly fasteithan the rate of population growth. Among other
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things, this will require dramatic improvementshiow we build our homes and the appliances
we use. Because of the urgent need to reduce es emergy as possible, California must
additionally put renewed emphasis on motivatingsconers to conserve by using energy wisely.

Emission reductions will also come from the supptle, through increased use of renewable
energy and other forms of clean, distributed gdre@raand through measures that limit the use
of electricity generated from high GHG sources.skixg programs and policies already lay the
groundwork for renewable energy in California. Emhanced Renewables Portfolio Standard
(RPS) recommended in the Draft Scoping Plan wduire IOUs, ESPs, and CCAs to meet 33
percent of their electricity sales with qualifyirenewable power, such as from wind or
geothermal resources. Additional savings will cdmen California incentive programs for
rooftop solar photovoltaic and solar water heagstesns. By tapping into these existing policies
and programs, increasing targets, and addressinmkastructure barriers, California will
achieve significant GHG reductions.

Other GHG savings can be achieved by removing Gishbarriers and setting targets for
combined heat and power and other forms of cleatrjlitlted generation. Finally, there are
measures that could specifically target high-emgtgsources of energy such as coal, by putting
limitations on the emissions associated with elgtgrthat retail providers purchase and/or
deliver to California consumers.

GHG Reduction Strategies for 2050

Looking beyond 2020, research and deployment ofteetynologies will play an essential role
in delivering the technologies needed to changevinewe generate and use energy. The
Economic and Technology Advancement Advisory Corteaitecognized the importance of
pursuing technologies that are transformative inmed®> Two of the technologies that they
highlighted are "smart grids" and carbon captu seguestration:

o Smart Grids. Today’s power grid was designed primarily to smauit electricity from
central generation source to the point of consumptiA “smart” and interactive grid and
communication infrastructure would allow the twoyfbow of energy and data needed
for widespread deployment of distributed renewaaieeration resources, plug-in
hybrids or electric vehicles, and end-use efficiedevices® Smart grids can
accommodate increasing amounts of distributed g¢inerresources located near points
of consumption, which reduce overall electricitgt®yn losses and corresponding GHG
emissions. Such a system would allow distributategation to become mainstream, and
would support the use of plug-in electric vehi@dssan energy storage device by charging
at night and supplying electricity to the grid chgipeak hours. The two-way flow of
energy and data would also allow customers to rebpm price signals, and give
consumers the ability to lower their electricityioby reducing demand during peak
times. Improved demand response capabilities wiouldrn allow grid operators more

15 http://www.arb.ca.gov/cc/etaac/ETAACFinalReport2Q8.pdf
'8 The demand side actions would be accomplishedigrefficiency, conservation, and fuel substituttrategies
discussed elsewhere in this document.

C-57



Sector Overview and Emission Electricity and Malt@as
Reduction Strategies

flexibility in responding to fluctuations on therggration side, which can help alleviate
the current difficulties with integrating internatit resources such as wind.

o Carbon capture and storage (CCS).CCS is any process that “captures” £&missions
and stores or sequesters them away from the atramsplBeologic sequestration
involves using gas separation technologies to cafi@ from large point sources, such
as power plants, cement factories, or refineried,igjecting it deep underground. While
the likely rate of deployment of CCS may not yislbstantial reductions before 2020,
CCS within California and the Western ElectricitgdZdinating Council (WECC) region
has the potential to play a significant role ingned to achieve the GHG goals for 2050.

To reduce emissions to the level needed by 205dfp€@aa needs to promote innovation that
produces significant improvement in technology aridastructure. Furthermore, we must
ensure that the policies and technologies deployed the next few years do not detract from
the implementation of even more promising technielghat emerge in the future.

Economic Benefits

California can serve as a model for the nation déaypanstrating that dramatic greenhouse gas
reductions through energy measures are not onlsitjesbut economically beneficial.
Investments in energy efficiency are often highdgteeffective, and many consumers and
businesses will find that it is possible to lesteir carbon footprint while simultaneously
saving money. Other economic benefits will be gdias new energy technologies are
developed to meet the climate change challengeestments in energy efficiency and clean
energy technologies have been shown to provide rmumdenefits on an economy-wide scale,
by reducing the need for energy imports, cuttingssians and associated health-related costs,
and creating high-paying jobs. As an added bené&being a leader in clean energy
technologies, many California companies will fitat their technology innovations can be
exported to other states and nations, creatingiaddl jobs and other economic benefits that
will ripple through the economy. Thus, there isme®d to choose between the environment and
the economy. We can create more jobs, reducetabcastsandprotect the environment by
adopting policies that enhance energy efficienay@ean energy technologies.

Overlap with Other Sectors

The energy sector overlaps and intersects with roattye other GHG sectors discussed in the
Draft Scoping Plan. Because buildings use alm@giefcent of all electricity consumed in the
state, green building measures hold promise foitiaddl demand side energy reductions.
Measures addressed in the Green Buildings and adoaérnment sections of the Draft Scoping
Plan therefore have significant implications fog &ectricity and natural gas sectors.
Transportation is another area of significant avoes. Electricity and natural gas represent two
alternative fuels for the transportation sectot Hra less GHG-intensive than gasoline or diesel,
but shift emissions to the electricity and natgas sectors. The Forest and Agricultural, and
Recycling and Waste Sectors also offer GHG redncatieasures that affect the Energy Sector.
Biomass from forests or agricultural waste can sexiwas fuel for electricity production.
Similarly, electricity can also be generated frandfill gas. In some cases, methane can be
captured for direct injection into natural gas jiipes. The Water Sector is important as well.
The pumping, treatment, and conveyance of wateonsumers in California are extremely
energy intensive activities. The State Water Ritagone is the single largest electricity
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consumer in the state. Measures that increaseffibezncy with which we use water will reduce
the energy required to transport and treat water.

GHG Reduction Measures

This section includes both “Preliminary Recommermhet’ and “Measures under Evaluation.”
Unlike other sectors, the electricity and commehaaidential sectors feature “Measures under
Evaluation” that are simply more aggressive versioithe “Preliminary Recommendations.”

Cap-and-Trade Program

California is working closely with other states grdvinces in the Western Climate Initiative
(WCI) to design a regional cap-and-trade prograam ¢an deliver GHG reductions throughout
the region. ARB will develop a cap-and-trade pamgifor California that will link with the
programs in the other WCI Partner states and peesitio create this regional market.

The WCI, consistent with the recommendations inditaét decision from the CPUC and CEC
Joint Agency Decision, /Interim Decision on Basie&ihouse Gas Regulatory Framework for
Electricity and Natural Gas Sectors/, March 2008leation #CEC-100-2008-002-F, proposes
to include the electric sector in the cap-and-tqaebgram. As required under AB 32, California
is examining the First Jurisdictional Deliverertlas point of regulation for the electric sector,
ensuring that California and the WCI Partners carissions from electricity generated in the
Partner jurisdictions as well as emissions froneteil@ty imported into the jurisdictions.

The WCI also proposes that emissions from residemmmmercial, and industrial natural gas
users be included in the cap-and trade programgelasers of natural gas would have a direct
regulatory obligation under the program based eir facility emissions. WCI recommends that
for small users (such as residential and commeneitalral gas customers), the emissions be
phased into the program, with the point of regalatieing the natural gas local distribution
companies (LDCs). These LDCs would have the canpé obligation under the cap-and-trade
program.

By setting a limit on the quantity of greenhoussagaemitted, a well-designed cap-and-trade
program will complement other regulatory measucesfectricity and natural gas and achieve
additional reductions in greenhouse gases withggctor.

(E-1 and CR-1) Energy Efficiency and Conservation

Energy efficiency is first in California’s adoptédading order” as expressed in the State’s
Energy Action Plan, first adopted by the CPUC aiGn 2003, and represents a critical
strategy for reducing this sector's GHG emissiolmsorder to meet our climate change goals,
California must pursue advanced levels of enerfigieficy that will require novel approaches.
Beyond more aggressive building and appliance stascand new utility programs, making
significant reductions in GHG emissions will takesh approaches to how we design, build, and
retrofit buildings. Additional GHG reductions cha achieved through efforts that promote
consumer awareness of energy costs and energy.waste

Preliminary recommendations are that Californiaditute statewide energy efficiency targets of
32,000 GWh (E-1) and 800 million therms (CR-1) meryy demand reductions relative to
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business as usual projections for the year 202@detevaluation is the option of raising these
targets to 40,000 GWh and 1 billion therms in sgsirelative to business as usual projections
for the year 2020. Discussed below are curreitieffcy programs and new approaches that
may be necessary to meet the recommended effictanggts. The specific efficiency programs
or strategies are yet to be developed; howeveringehe minimum targets would likely require
implementation of most of the energy efficiencyatdgies discussed below. In order to reach the
higher efficiency targets under evaluation, Catifarwould need to pursue these strategies even
more aggressively.

Building and Appliance Standards

Under California’s Public Resources Code, the C&@uithorized to adopt and update Building
Energy Efficiency Standards and Appliance EfficieRegulations. These building and
appliance standards are one of the most effeativis for achieving energy efficiency. Each
successive version of the building and applianaedsrds requires new technologies and tighter
performance standards, thereby generating new gsakgngs. By increasing the efficiency of
buildings and appliances, the standards also lwlpwmers and businesses save money.

The building standards include both prescriptiveé parformance standards for new
construction, and alterations and additions totexjguildings. Alterations, especially to
existing commercial buildings, are responsibled@ignificant part of the energy savings gained
from the building standards. The CEC updates tredards at its discretion but typically on a
three year cycle. The most recent update occumr2@08, and several update cycles are
expected to occur between now and 2020.

California's appliance standards improve the opmratnd efficiency of refrigerators, freezers,
air conditioners, and other appliances. The ApgkaEfficiency Regulations include standards
for both federally-regulated appliances and norefallly-regulated appliances. The standards
apply to appliances sold or offered for sale inifGatia, with a few exceptions. As with the
building standards, the CEC updates the appliatacelards at its discretion. The CEC adopted
the most recent appliance standards in 2007 anecexo go through several more update
cycles between now and 2020.

By law, the building and appliance standards mastdst effective, when taken in their entirety
and amortized over the economic life of the strrecand/or appliance. The CEC includes an
estimate of "avoided costs" as part of this lifeleycost analysis. Future iterations of the
standards will incorporate updated fuel prices aficarbon adder” in the calculation of avoided
costs. Thus, future standards are expected tode@ more accurate representation of the types
of measures that are truly cost effective in todayorld.

All of the technologies utilized to implement theseergy efficiency standards are considered
“off the shelf” in that they are readily availabtethe marketplace. As part of the process of
updating the standards, the CEC evaluates newrartheng technology for possible inclusion
in the next iteration. For the building standatte, CEC administers an ongoing "compliance
option" process that evaluates what complianceitcsduld be approved for new technologies.
Once a compliance option has been in existenca pariod of time, the CEC considers whether
it should be added to the standards. In that teeycompliance option offers a testing ground
for new technologies and a pathway to becominggdatte standards. The CEC’s Buildings
and Appliances Office also works with the Publitehest Energy Research (PIER) program and
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the utility programs to identify promising new tectogies for possible inclusion in the
standards.

Recent policies have placed priority on and esthblil specific goals for updates to the
standards:

o0 The California Green Building Initiative (Executive Order S-20-04) calls for a 20
percent improvement in the nonresidential buildtendards by 2015.

0 The West Coast Governors’ Global Warming Initiative established joint
commitments for the States of Washington, Oregnd,Galifornia to improve their
building energy codes (both residential and nodesdial) by 15 percent by 2015.

o The Energy Action Plan and the Integrated Energy Plicy Report call for ongoing
updates to the standards that meet energy effigigoals, address demand response, and
promote the combination of solar photovoltaics higth energy efficiency buildings.

o Zero Net Energy goalshave been established by the CPUC and CEC foeall n
residential and commercial construction, meanirg tihe energy generated on-site
completely offsets the energy consumed within thi&ding over the course of a year.
Significant changes to the building and appliarteedards will be required if California
is to meet these targets on a statewide basis.

o Assembly Bill 662(Ruskin, Chapter 531, statutes of 2007) givesaBE authority to

regulate water efficiency. This legislation allothie CEC to develop efficiency
standards that apply to both indoor and outdooexage.

o Assembly Bill 1109(Huffman, Chapter 534, statues of 2007) requinesSGEC to adopt
minimum energy efficiency standards for generappse lighting, to reduce electricity
consumption 50 percent for indoor residential ligiptand 25 percent for indoor
commercial lighting.

In addition to these mandates, the CEC is exparajipjance standards to cover consumer
electronics, a growing source of energy demandhaatnot previously been addressed by the
standards.

Utility Energy Efficiency Programs

California’s electric and gas utilities all offéo, various degrees, programs designed to reduce
the gas and electric demand of the residentialneervial, and industrial customers they serve.
Many of the programs use a combination of educatimhfinancial incentives to help consumers
save energy.

10U Programs

The Investor Owned Utility (IOU) programs were ialty funded exclusively through electric
Public Goods Charge and natural gas Demand Sidadéament charge on customers’ bills,
capped at $228 million per year for electricity ayjas, respectively. As of 2006-08, the
efficiency budgets were greatly expanded, with nibaa half of the funding for efficiency

coming from the utilities procurement budgets (inded to contract for energy supplies), based
upon cost effectiveness tests. These energyeaifigi programs typically include discounts or
rebates for the purchase or installation of efficigppliances, custom projects for large
commercial and industrial processes, consumer aasecampaigns, energy audits, and other
demand-side management efforts. The CPUC appeadasutility's plan for efficiency
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programs every three years, which the utility imnpdats with CPUC oversight. A number of
programs are also coordinated on a statewide basis.

During the course of planning for energy efficiepeggrams the CPUC and I0OUs establish a
level of energy efficiency that is termed “econompatential.” This level of efficiency potential

is considered a theoretical maximum savings forctvithe value of the energy saved exceeds the
total societal cost. This level of savings is taiagable because of market barriers and consumer
preferences.

Annual savings targets for IOU energy efficiencggmams that run through the year 2013 — the
current planning cycle — are designed to captupeceqgimately 70 percent of the economic
potential identified for that period. The adoppedtfolio plans for 2006-2008 reflect a mix of
proven program designs and implementation strag@gieombination with approaches to solicit
new, innovative designs and savings technologiest@ance overall portfolio performance, both
in the short- and long-term.

The CPUC recently adopted a “risk-reward mechanigntjolster incentives towards achieving
these targets. Under the new framework, IOUs aarimcreased return on energy efficiency
investments if they achieve at least 85 perceftiaf efficiency target, or face economic
penalties if they achieve less than 65 percertetdrget.

In addition, California’s IOUs are currently prejray a statewide 2009-2020 Strategic Plan for
Energy Efficiency and Demand Side Management tlilhbe reviewed and adopted by the
CPUC in late 2008. The plan outlines key strategied actions by IOUs, California agencies,
businesses, research institutes and other enigiesssary to achieve energy efficiency savings
goals for 2020 that surpass the aggressive taagetsted by the CPUC in 2004 and 2007. The
targets adopted by the CPUC, and supported by Bt @re as follows:

1. By 2020, all new residential buildings will be zevet energy/; and
2. By 2030, all new commercial buildings will be zeret energy.

An additional goal is to transform California’s Hiea, Ventilation, and Air Conditioning
(HVAC) practices, technologies, and industry sudt HVAC systems installed in California
are optimized to California’s climate, properlyesiz highly energy efficient, and effective at
reducing peak demand for electricity.

To achieve these goals, existing IOU programs lvélincreasingly coordinated with other state
programs, such as building and appliance codestandiards programs, emerging technology
programs, local government programs, and clearggmeorkforce development and training
efforts. New programs likely will be expanded ewdloped, such as benchmarking building
energy use and rating and labeling buildings, fs@mty industrial facilities for their energy
management practices, local or state mandatomyfitedr retro-commissioning programs, and
improved low or no-cost financing for energy efiecy improvements. Additionally, clean
energy marketing and education programs will belchwith other statewide programs and
ongoing AB 32 implementation activities.

1" The CPUC has defined “Zero Net Energy” as the imgletation of a combination of building energy eéficcy
design features and on-site clean distributed geio@rthat result in no net purchases from thetedgty or gas
grid, at the level of a single “project” seekingrdlpment entitlements and building code permits.
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POU programs

There are important differences between I0Us and$@nd among POUS) that effect their
ability to fund and affect energy efficiency withimeir territories. POUs account for 25 percent
of the electricity provided in California, but onhypercent of the utility efficiency savings total.
This is primarily because up until the last dec&i@ls were not required to invest in energy
efficiency, the result being that most POUs havatirely little experience in this area. Also,
some POUs are very small and simply do not havsttdféto implement efficiency programs.
The two largest POUs in the state — SMUD and thBYA® — have had energy efficiency
programs and account for about 60 percent of thd B&¥ings (roughly equal to their share of
the POU market)®

AB 1890 (Brulte, Chapter 854, Statues of 1996) megithe POUs to implement a non-
bypassable surcharge to fund public benefit programth total funding percentages set at a
level similar to those of the I0Us. Assembly 021 (Levine, Chapter 734, Statutes of 2006)
obligates the CEC to develop statewide estimateseigy efficiency and demand reduction
potential, and to establish energy savings tafgetthe POUs. The CEC is required by law to
report POU program investments and savings to duggslature and the POU governing boards,
but AB 2021 does not mandate the POUs to meet¢heirgy savings targets. Further, no
statutory requirements currently exist for ESPEGAS to invest in energy efficiency for their
customers, though their customers fund a porticth@1OU energy efficiency programs through
their distribution charges and are currently elgito participate in IOU-administered energy
efficiency programs.

The CPUC and CEC have recommended that ARB adopdabary minimum levels of cost
effective energy efficiency savings for POUSs, cetesit with the programs and goals adopted by
the CPUC for IOUs:? ARB supports the establishment of mandatory Ewéknergy efficiency
for POUs.

Utility Energy Efficiency Programs Overall

While achieving energy efficiency savings exceedingent levels is possible, capturing such
savings by way of voluntary incentive programshaf sort typically run by utilities will become
difficult over time, as achievement of existing ponemselves will require unprecedented rates
of program success. Increasingly, additional enefficiency will necessitate more stringent
codes and standards and innovative means of dgliver

Much of the current technology utilized to implerhatility efficiency programs such as
compact fluorescent light bulbs and efficient igénation are considered “off the shelf,”
meaning they are readily available in the markeglaHowever, these technologies often
require incentives to be price-competitive withesltess efficient technologies. Upstream
incentives or rebates are designed to promote rhadaption, acceptance and, ultimately,
market transformation. As market penetration lgexed, incentives for some technologies can
be reduced or dropped completely. This “marketdf@mation” is best maintained by

18 California Municipal Utilities Association, Decemb2006,Energy Efficiency in California’s Public Power
Sector: A Status Report

9 CPUC and CEC Joint Agency Decision, March 2068&rim Decision on Basic Greenhouse Gas Regulatory
Framework for Electricity and Natural Gas Secto®EC-100-2008-002-F
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incorporating the high efficiency technologies imandatory building codes and appliance
standards. In addition, many larger business mastitutional customers use 10U energy
efficiency incentive funds to implement custom dte-sneasures such as installation of efficient
boilers, HVAC systems, and overall energy managénoats. Without incentive funds, many
of these types of installations would not be deenuwsi-effective by customers in the near term,
even though the payback may occur in as littldhesetto seven years.

New Approaches for Advancing Energy Efficiency and Conservation

Achieving new levels of energy efficiency would veg novel approaches that go beyond
building and appliance standards and beyond ugliigiency programs. The new paradigm
needed for efficiency program implementation waaldude unparalleled statewide activities
that leverage past successes. It would requireased efforts, additional resources,
commitments, and new levels of collaboration betwlegy agencies such as the Building
Standards Commission, the Department of HousingCGomdmunity Development, the CEC, the
CPUC, and utilities. Below are some strategies @aifornia would need to pursue if we are to
capture maximum levels of energy efficiency.

Implementing Recent Legislation and Energy Policies

o The 2007Guidelines for California’s Solar Electric Incenéig Program® includes an
eligibility criteria requirement for existing commogal buildings to receive an energy
benchmark when a solar electric (PV) system wilifstalled. The intent of this
requirement is for all cost-effective energy e#itcy options to be considered before an
investment in renewable energy is made. Understgritbw a building’s energy use
compares to its peers is an important first stagdeatifying appropriate efficiency
improvements.

o0 AB 1103 (Saldana, Chapter 533, Statutes of 20@)ires energy use benchmarking and
disclosure by all commercial building owners togpective buyers, lessees, or lenders
starting January 1, 2010. The intent of this llegjisn is to include energy performance
in the building’s valuation at the time of a finaddransaction. This could create a
regional market for efficient buildings by includienergy performance in the
disclosures used to comparatively rate real eptaigerty.

0 As described above, new legislation requires th€ @Eaddress lighting efficiency
through its standards to achieve a 50 percent tieauion general lighting usage in
residences and a 25 percent reduction in genghdlrg in commercial buildings by
2018. Other legislation gives the CEC authorityetigulate water efficiency. Broadening
the standards to include water efficiency, and @sking lighting with specific targets in
mind, would achieve savings in areas that areivelgtuntapped.

Programs and Requirements for Existing Buildings

Because most of California’s older buildings weudtlio lesser or non-existent building
efficiency standards, improving the energy efficigf existing residential and commercial
buildings in California could produce substantidd G benefits. This could be accomplished
through a combination of aggressive utility offg$nincentives, the establishment and

20 California Energy Commission, December 20Giidelines for California’s Solar Electric Incenéig Programs
CEC-300-2007-012-CMF
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mandatory disclosure of environmental performamat@gs for buildings, and time-of-sale
environmental performance requirements. See tkerGGBuilding section for more details on
measures for existing buildings.

Tapping into Emerging Technologies

The CEC’s PIER program and the IO0U Codes and Stdegaograms promote research,
development and demonstration of new and emergiaggg savings technologies. To achieve
increased savings, emerging technologies would teebd more rapidly brought into utility
incentive programs, and into voluntary and then dagéory standards.

Broadening the Appliance Standards

Many consumer products that are not currently suibbgeCalifornia energy efficiency
requirements offer significant potential for eféocy improvements. Future appliance standards
should address the energy consumption of electauies that enjoy widespread use and/or
that offer significant potential for efficiency imgpzements, such as flat screen TVs, computers,
and portable electronics that with rechargeableebas. These new “appliances” represent a
significant (estimated at 15 percent) and growiagipn of the overall energy use within a

home. As an example, future standards for plasmdd €D TVs could save approximately

6,500 GWh per year.

Zero Net Energy Buildings

There are several concepts that must become sthpdastice in order to reach the targets set for
ZNE buildings.

o Stretch goals
In the 2007 Integrated Energy Policy Report, thC@&commends increasing new
building standards in support of the ZNE targetsi@v homes (2020) and new
commercial buildings (2030) established by the CPUOGe CEC plans to meet this goal
by providing options to builders in the forms aifs.” The first tier will be the
traditional mandatory standard that increasesringgncy with every code cycle.
Additional tiers will be voluntary and represerteach” or “stretch” goal for advanced
levels of energy efficiency. Establishing theseytnd code” options for new buildings
provides a mechanism for testing new building éhcy strategies, and it is the testing
of these new strategies that provides a pathwéyetdetterment of subsequent minimum
codes.

In order to quickly advance building practices stlwt zero energy homes become
mainstream by 2020, California would need to eshlgrograms and targets that
encourage builders to exceed minimum codes, asviliise the proving ground for new
building technologies and strategies. There areraéspecific measures in the Green
Buildings section that would require local jurigthois to meet “beyond code” targets.

0 Integrated Design
Integrated design is a comprehensive strategydiivating energy-efficient, high
performance buildings at little or no additionaktoThe approach brings all relevant
players (architects, engineers, construction psidesls) together at the start of the
project, to analyze and optimize building perfore@mand cost from the earliest design
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stages. As simple and obvious as it sounds, iatedrdesign is not the norm. Making
this process the norm would require guidelinestaaiding for both practicing
professionals and emerging design professionadscinitectural and engineering schools.

o Passive Solar Design
Another strategy that supports ZNE buildings isspassolar design. With our current
understanding of building systems, it is possibldesign most buildings (particularly
residential buildings) such that the energy requicg heating and cooling is minimal.
Orienting buildings to face south allows the suprovide free heating in the wintertime,
while window overhangs, strategically placed largéeg, and minimizing windows
along the west side prevent overheating in the sertime. Exposing or adding thermal
mass to the building allows it to “store” energyit;iwalls and floors, thus enabling the
temperature inside to remain at a comfortable leareinost of the day. Using simple,
time-honored passive solar design strategies, inggdcan be made to require much less
energy than they do today. Some of these designiples will be captured in the new
building standards, but there is a gap in the kedgt base. In order to ensure that
building designers understand these concepts,)itbteanecessary to require passive solar
design as part of architectural programs, exantpagoing professional education
credits.

Energy Efficiency Financing

As discussed below in the Green Building sectibig, ¢rucial that aggressive energy efficiency
measures be accompanied by better financing atteesa While energy efficiency is typically
cost effective over the life of a building, buildiowners cannot always manage the up-front cost
of these investments. For new or resale homeasad sumber of lenders already offer “energy
efficient mortgages” that allow the buyer to quahbr a larger loan if the home is energy
efficient. In order for such offerings to beconmanslard, lenders and appraisers alike could be
required to factor the energy saving featurestodrae into their estimates of the home value and
monthly utility bill outlay. In an energy efficieimome, the utility bills will be much lower, and
these bill reductions can more-than-offset theaase in mortgage payments. For homes
undergoing an energy efficient retrofit, creativading strategies like on-bill financing (offered
by utilities or a third party) allow the buildingumer to implement improvements without having
to front the initial investment. As with the engrgfficient mortgage, these financing
mechanisms would allow the homeowner to pay offitkestment with utility bill savings over
time.

Energy Use Awareness for Increased Conservation

Because informed consumers make better energyiaesigfforts to help consumers make the
connection between their actions, their utilitydiband their environment play an important role
in achieving California’s energy reduction targeBuilding upon the past successful efforts of
the Flex Your Power campaign, the CPUC has autbdrizstatewide energy awareness
campaign to motivate consumers to conserve energyoeinvest in energy efficiency.

Even more powerful than education campaigns, howe&venergy-use feedback provided to
consumers via in-home displays. Providing feedlmachkow daily activities in the house
translate to energy costs is a simple conceptetim@iowers consumers to take control of their

2L CPUC Decision 07-10-032, October 18, 2007, p. 57.
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utility bills. These devices relay information aib@nergy consumption and energy costs to the
consumer on a real-time basis and have been stwinduce conservation. An Emerging
Technologies Report prepared for the American Cibémrcan Energy Efficient Economy
surveyed the results from roughly 20 studies omggnese feedback over the past 35 years and
found energy savings ranging from four percent Bhgercent? The authors chose five
percent as a reasonably reliable and conservaituaate of expected energy savings from the
use of energy displays, based on a 2004—2005 dieutmlot study by Hydro One in Canatfa.
Based on this research, it is reasonable to astahéhe installation of energy use displays
could cause consumers to reduce their energy uBeeogercent on average. This response
would be above and beyond the typical consumeorespto energy price.

Energy use monitors have three basic componesensor that collects energy use data from
the meter or circuit panel, a wall or desk-mourdisgplay, and a means of communication
between the two. After collecting demand data ftbenmeter, the devices can display both
instantaneous power usage and cumulative energye useer selected time periods; in some
cases, the device can also provide projected ensgand cost estimates and even show other
home diagnostic data such as temperature, humatityestimated greenhouse gas emissions.

California could require that all new homes comeigped with an energy use display that
provides real-time feedback to occupants on wholgsh electricity consumption, electricity
production (for homes with rooftop solar instalteus), and if possible, natural gas and water use.
For existing homes, these devices should be raedjforanstallation at time-of-sale or upon
installation of a new HVAC system.

While there are home energy-use displays curremtlhe market, the technology is still
relatively new and can be improved in terms of edsestallation, ease-of-use, and integration
with other home systems such as thermostats, gasnd possibly water use as well. California
could set performance standards for these techiesl@gd work with manufacturers to develop,
test, and demonstrate display systems for usenid@ variety of homes (i.e. homes that may
have different metering infrastructure).

Benefits and Costs
California has and continues to pursue energyieffay for a variety of energy and
environmental reasons, including:

* Reducing energy supply costs and lowering billscigstomers,

* Reducing peak energy demand,

* Maintaining reliable energy services and reducingepvolatility, and

» Achieving other environmental objectives such asiceng local air pollution and other

environmental impacts of electricity generation.

Investments in energy efficiency also provide numserbenefits on an economy-wide scale, by
reducing the need for energy imports, cutting elmrssand the associated health-related costs,

2 http://www.aceee.org/emertech/2006_EnergyDisplaifs.p

% |In the Hydro One pilot project, the utility proeid no energy savings guidance and still achievgdeggte
savings of 5% in base-load electricity that peesisiver the 18-month test period.

2 hitp://www.aceee.org/emertech/2006_EnergyDisplaifs.p
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and creating high-paying jobs. Based on past éxpegs, each dollar spent on energy efficiency
in California provides about two dollars in net béts >

End-use efficiency investments inherently resuleiduced electricity generation and therefore
provide both environmental justice and public Heaknefits. Utility energy efficiency
programs are designed to provide a fair distrisutbbfunds among residential and
nonresidential customers, while maximizing ener@yirsys. In addition, there are targeted
programs overseen by the Low-Income Oversight Bdaatiprovide energy efficiency services
specifically for low-income households.

The potential costs and emissions reductions fraatimg the recommended targets and the
expanded targets under evaluation are summariziéhe itable below. For purposes of this
analysis, ARB assumed a 7.8 percent avoided liseflar electricity saved.

Appendix C: Electricity and Natural Gas-Preliminar y Recommendations and
Measures under Evaluation

Table 12
Reduction Measure Potential 2020 Net Proposed Adoption/
Reductions Annualized Lead Implementation
MMTCO,E Cost Agency Timeframe
($ Millions) T
Preliminary Recommendations
E-1: Energy Efficiency 15.2 -3,116 CPUC & Ongoing
and Conservation CEC
(Electricity)
CR-1: Energy Efficiency 4.2 -220 CPUC & Ongoing
and Conservation CEC
(Natural Gas)
Measures under Evaluation
Additional Electricity Additional 3.8 -553 CPUC & N/A
Energy Efficiency CEC
Additional Natural Gas Additional 1.0 -146 CPUC & N/A
Energy Efficiency CEC

tThe net cost of this GHG emission reduction sgrateay not include the savings associated
with emission control requirements necessary tainlgquivalent reductions of criteria
pollutants reduced as a co-benefit, or the additionsts to control increased criteria pollutant
emissions as a result of this measure. To the efdasible, the net cost of emissions controls for
criteria pollutants will be evaluated further in aseire development.

(CR-2) Solar Water Heating

Solar water heating systems represent what isyltke largest untapped potential for natural gas
savings in California. If implemented statewidelas water heating could save California an
estimated 1.2 billion therms of natural gas pergethe equivalent of 22 percent of all
residential gas use and representing an estimaedMTCO,E in emission reductions.

ARB’s preliminary recommendations are to fully irapient the goal of 200,000 solar water
systems as directed in Assembly Bill 1470. Undedwation is a measure that would

% california Environmental Protection Agency, 20@6imate Action Team Report to Governor Schwarzeeegg
and the Legislature
% Kema-Xenergy study, 2003
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significantly expand the program to reach 750,006teg homes and businesses, and require
that 75 percent of all new homes in the state logoegd with solar water systems by 2020.

A solar water heating system uses the sun to hatarwIt commonly consists of two parts: a
roof-mounted solar collector to heat the water, astbrage tank. Typically, a residential solar
water heating system augments rather than reptaeenventional water heating system, but in
doing so cuts the need for conventional water hgdiy about two-thirds.

In 2007, the Solar Hot Water and Efficiency Ac007 (SHWEAJ' authorized a ten year, $250
million incentive program for solar water heateihva goal of promoting the installation of
200,000 solar water systems in California by 20Ife CPUC is currently running a pilot
program to evaluate the potential impacts on eqaigrrices, demand, and overall cost-
effectiveness of a solar hot water heating incenpirogranf® If the pilot program proves to be
cost effective, the SHWEA requires that the CPUS8Igieand implement a statewide incentive
program. Funding would be established throughrswmption-based surcharge on gas
customers. The SHWEA requires that at least 10gmeiof collected funds be allocated for low-
income and affordable housing projects, and exefoptsncome customers from the surcharge.
Assuming an average of 130 therms per year saveshfih installation, the SHWEA would save
Californians 26 million therms per year. Whilersigcant, the program target is set at less than
two percent of the total potential for solar wateating in California.

Capturing the remaining market for solar water imgasystems could greatly reduce GHG
emissions. California could expand the SHWEA paogiand establish targets for new
construction, with an overall target of 1.75 mitlisolar water heating system installations by
2020. This would capture just under 10 percemstimated market potential for solar water
heating. The target of 1.75 million installatiomsuld come from a combination of a SHWEA-
type program for existing homes, and mandatesdar Imomes.

Targeting new buildings offers perhaps the eagiattt to increasing our use of solar water
heating because: 1) the cost per installation islmhower for new buildings; 2) a builder can
integrate the technology into an entire developra¢oine time; and 3) the cost is amortized over
the life of the loan, and monthly payments canudly bffset by utility bills savings. In support

of California’s new target of zero energy homestasdard by 2020, California could phase in a
mandate for solar water heating in all new hont&sginning with a solar water heating mandate
for five percent of all new homes in 2010 and ramgpip to 75 percent of new homes by 2020,
California could see over one million installatiarfssolar water heating in this same time
period.

Targeting existing buildings is more of a challehgeause the systems are almost twice as
expensive to install in a retrofit application, u@tng the building owner to invest in a
technology with a longer payback. Overcoming tHeseiers will require a combination of
financial incentives, on-bill or other financingtagns, and education/outreach. For this
measure, the target would be 750,000 solar wasdirgesystems by 2020. While hot water

27 Assembly Bill 1470 (Huffman, Chapter 536, Statuie2007)
% The California Center for Sustainable Energy (feriycalled the San Diego Regional Energy Center) i
administering the pilot solar water heating program
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needs are more limited in non-residential applacegj opportunities do exist for installing solar
water heating systems in commercial, industrial gonernment buildings.

Greenhouse Gas Reductions

For purpose of this analysis, ARB staff used ateapost of $6,500 and $3,000 per system for
existing homes and new homes, respectively, arfthtdogy cost reduction factor of two percent
per year. These figures and the assumed gas saMiig0 therms per year per system were
based on preliminary estimates from the Califoter for Sustainable Energy pilot project in
southern California. Capital costs were annualesgsliming a 20-year system lifespan. Note
that the AB 1470 program is already funded anditdinked to the AB 32 effort. Therefore, the
cost of GHG reductions for the AB 1470 programssuamed to be zero.

Appendix C: Electricity and Natural Gas-Preliminar y Recommendations and
Measures under Evaluation

Table 13
Reduction Measure Potential 2020 |Net Annualized Proposed Adoption/
Reductions Cost Lead Implementation
MMTCO,e ($ Millions)t Agency Timeframe
Preliminary Recommendations
CR-2 - Solar Water 0.1 292 CPUC 2010-2017

Heating: AB 1470 target:
200,000 units installed by
2017

Measures under Evaluation
Expanded Solar Water Additional 1 292 CPUC N/A
Heating: 1.75 million

units installed by 2020

TThe net cost of this GHG emission reduction sfpateay not include the savings associated
with emission control requirements necessary taiokgquivalent reductions of criteria
pollutants reduced as a co-benefit, or the additionsts to control increased criteria pollutant
emissions as a result of this measure. To the efdasible, the net cost of emissions controls for
criteria pollutants will be evaluated further in aseire development.

(E-4) Million Solar Roofs Program

As part of Governor Arnold Schwarzenegger's MillBolar Roofs Program, California has set a
goal to install 3,000 megawatts of new, solar capdy 2017 - moving the state toward a
cleaner energy future and helping lower the cosbtdr systems for consumers. The Million
Solar Roofs Program is a ratepayer-financed ingergrogram aimed at transforming the market
for rooftop solar systems by driving down costsrdiae. Created under Senate Bill 1 (Murray,
Chapter 132, Statutes of 2006), Million Solar Rdmigds on previous ratepayer-funded
programé’ and provides up to $3.3 billion in financial intiees that decline over time. The
current program, with its target of 3,000 MW, iBeliminary Recommendation and is referred
to as Measure E-4. A Measure under Evaluation dveet an expanded target for 2020 of 5,000
MW of installed capacity.

% Renewable energy incentive programs that precE€&dnclude the CEC’s Emerging Renewables Prognasn a
the California Public Utilities Commission’s Sele@eration Incentive Program. These programs rgeloimclude
solar, but still provide incentives for wind energyd fuel cells. A number of publicly owned uiédi also have
administered solar programs.
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Solar-generated electricity produces no emissiodsr@quires very little maintenance. Yet, for
many applications, the technology is not yet costetitive with electricity from conventional
sources. Meeting California’s solar targets thaefequires incentives, at least until new
technologies and steady market demand bring alestireductions.

The Million Solar Roofs Program has three distjprcigram components, each with a portion of
the statewide budget and solar installation goals:

» The California Public Utility Commission’s $2.17I@wn portion of the program, known
as the California Solar Initiativ® directs incentives to customers in investor-owned
utility territories (about 75-80 percent of thetsta electricity use) for existing residential
and new and existing non residential buildingse §bals for this program component
are: 1,750 MW of installed capacity from the maieain incentive program and 190
MW from the forthcoming low-income resident incentiprogram.

» The CEC provides incentives for solar in new homstruction through its New Solar
Homes Partnership (NSHP). The NSHP also is lintiseidvestor-owned utility
customers and is authorized to use up to $400amibiver the program term with a goal
of installing 400 MW of solar on new homes.

* The publicly owned utilities (POUs) component regsieach municipal utility to offer
an equivalent incentive program, an aggregate comenit of $784 million over the
duration of the program, toward a goal of instgl660 MW of solar.

As directed by SB 1, the CEC recently establishigibdity criteria, conditions for incentives,
and rating standards for solar energy system ineeptograms. Per the new guidelines,
obtaining the incentives requires that building evenor developers meet certain efficiency
requirements: specifically, that new constructionjgcts meet energy efficiency levels that
exceed the state’s Title 24 Building Energy Effiag Standards, and that existing building
owners conduct an energy audit. By requiring greanergy efficiency for projects that seek
solar incentives, the state is able to reduce élgittricity and natural gas needs and their
associated GHG emissions. Thus, the program dartdachieve ARB’s recommended
efficiency targets.

Progress towards the 2017 target is promising,ghdlie net metering cap could pose a
challenge. Under California’s net metering lawticgpants are credited for any excess
electricity generated during the day, and are abvo draw down that credit at night or any
time when the on-site electrical load exceeds wasystem produces. The amount of
generation eligible for net metering is subjecatstatewide cap. The net metering cap must
eventually be increas@&tin order for additional solar systems to recehis attractive rate tariff.
Compensation for surplus generation is criticahifot meeting the program goals and for
supporting zero energy buildings.

30 «California Solar Initiative” is also used to deise the entire program — including the portionsnaged by the
CEC and the publicly owned utilities. To avoid pibide confusion with the CPUC’s program, howeveRBAis
using “Million Solar Roofs” when referencing theogram in its entirety.

31 Senate Bill 1 raised the net metering cap fropetgent to 2.5 percent of peak demand. Howevas, it
anticipated that this cap will support only halé ttate’s solar goal and needs to be raised agéinebthe state
reaches the 3,000 MW solar capacity goal.

32 Most buildings use electricity and natural gas.bBd'zero net energy,” buildings will have to balargas use by
producing surplus electricity, except for those tawildings, like all-electric buildings with heatimps or dairy
facilities, able to supply their own space and whgsating needs.
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Electricity and Malt@as

Benefits and Costs

The installation of solar electric technologies #émelrequisite energy efficiency measures will
result in savings to customers via lower energig biFurther, the solar industry provides in-state
jobs to solar manufacturers, retailers and installe

To realize greater energy efficiency benefits, @&C could require more advanced levels of
energy efficiency as a condition for solar inceasv It should be noted that more rigorous
energy efficiency requirements are not widely sufgmbby the solar industry due to fears of that
aggressive energy efficiency rules would hurt seédes.

The estimated costs and potential GHG reductiara the solar elements of the Million Solar
Roofs program and the expanded Measure under Ewalieae shown below. Both assume a 17
percent capacity factor for solar photovoltaicg] arv.8 percent avoided line loss for each kWh
saved. (This estimate does not include the patieetnissions reductions as a result of the new
efficiency requirements associated with the progr&acause program participants generally
receive energy efficiency rebates from the utitimpany in addition the rebate for solar, the
GHG reductions due to energy efficiency improveraeme shown under the Energy Efficiency
measure described elsewhere in this section.) ¢datlations assume an installed cost of $8.40
per watt in 2010, declining to $6.46 per watt ir2Q@t a rate of two percent per year. Capital
costs were annualized assuming a 20-year systespéih. Note that the program authorized by
SB 1 is already funded and is not linked to the 3Beffort. Therefore, the cost of GHG
reductions for meeting the 3,000 MW target is as=aito be zero.

Appendix C: Electricity and Natural Gas-Preliminar
Measures under Evaluation

y Recommendations and

Table 14
Reduction Measure Potential 2020 [Net Annualized Proposed Adoption/
Reductions Cost Lead Implementation
MMTCO,E ($ Millions) T Agency Timeframe
Preliminary Recommendations
E-4 — Million Solar Roofs: 2.0 o** CPUC/CEC Current program
3,000 MW by 2017
Measures under Evaluation
Expanded Million Solar Additional 1.3 1,009 CPUC/CEC 2017-2020
Roofs: 5,000 MW by
2020

*Excluding the cost of net metering credits

**Costs of this measure are the result of othegpans and are not attributed to the AB 32 GHG
reduction program

TThe net cost of this GHG emission reduction stpateay not include the savings associated
with emission control requirements necessary taiokgquivalent reductions of criteria
pollutants reduced as a co-benefit, or the additionsts to control increased criteria pollutant
emissions as a result of this measure. To the efdasible, the net cost of emissions controls for
criteria pollutants will be evaluated further in aseire development.
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(E-2) Increasing Combined Heat and Power

This Preliminary Recommendation sets a target adatitional 4,000 MW of installed CHP
capacity by 2020, enough to displace approxim&e|p00 GWh of demand from other power
generation sources.

CHP systems, also referred to as cogenerationyagenelectricity and useful thermal energy in
an integrated system. Combustion-based powergptimhot convert all of their available
energy into electricity and typically lose morentalf as excess heat. By producing both heat
and electricity, CHP systems use more of the eneogyained in fuel, thereby increasing
efficiencies and reducing GHG emissions. The widesph development of CHP systems would
help displace the need to develop new or exparsiiegipower plants. This should produce
statewide and regional benefits.

CHP systems are generally used in distributed géioerapplications located at or near
electrical and thermal loads. The electricity gatedl from a CHP system can be either
consumed on site or delivered to the grid; theulsbermal energy can be exported to
neighboring facilities but is typically consumed site. By simultaneously reducing fuel
requirements for on-site process heaters and eiégtgeneration, CHP systems can be an
extremely fuel-efficient and cost-effective formatributed generation. Some CHP units can
be fueled with renewable resources, and thoseduslenatural gas generally use less fuel to
provide both heat and power than would be useddwigle these two services separately.

CHP is used in many different applications. Srualts less than 1 MW in size are often
installed in places like nursing homes, schoold, laondries. Larger units ranging in size from
5 to 10 MW usually require host sites that havetioolous thermal energy needs. Food
processors, large data centers and transportaoilities are examples of applications for CHP
projects in this size range. CHP projects in &V to 60 MW range are found in facilities
that operate continuously and are sometimes coath@ttthe transmission level, such as
chemical plants or oil refineries. Very large snivhich can range in excess of 100 MW, feed
substantial amounts of power onto the grid forlmsether customers as well as serving the
thermal and electric needs of the host site.

California has supported CHP for many years, buketéarriers stand in the way of CHP
reaching its full market potential. A 2005 dradport prepared for the California Energy
Commission by the Electric Power Research InstitifeRI}* examined these barriers and their
effects upon the market for CHP. EPRI developéidtheses of current CHP capacity in the
state, estimated technical and economic marketpateand analyzed the costs and benefits of
various incentive options to promote developmerihefCHP market opportunity. Using
different forecasts of technology costs, natural gad electricity prices, and program design,
EPRI predicted a potential market for CHP of betw&®66 MW and 7,300 MW over the
period 2002-2028> The 7,300 MW modeled under EPRI's “high deploytrezenario”
represents an increment of more than 5,000 MW atlmvéase case. EPRI concluded that

33 Accounting for avoided transmission line lossesafen percent, this amount of CHP would actuasipldce
32,000 GWh from the grid.

3 Callifornia Energy Commission, Draft Consultant BiepAssessment of California CHP Market and Policy
Options for Increased PenetratioRrepared by Electric Power Research Institutpril 005.
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reaching this level of CHP deployment would reqfudéy addressing the export barriers, utility-
provided incentive payments, technological advanitesaddition of a T&D (transmission and
distribution) support payment, and a £@duction payment. Under their “moderate” scanari
which considered more modest changes in policyirecghtives, EPRI predicted a CHP market
potential as high as 4,400 MW. It is this estinthatg forms the basis for the proposed GHG
reduction measure.

Efforts to increase the deployment of CHP may negaimulti-pronged approach that includes
addressing significant market barriers, incentiwbegre appropriate, and potential mandates.

Small CHP

The Waste Heat and Carbon Emissions Reductioff Aegjuires the CPUC and CEC to evaluate
new rules and programs for small CHP systems (@®thIW in size). Specifically, the Act
directs the CPUC to establish a feed-in tariffpre-negotiated price that utilities would pay for
excess electricity that is fed into the grid. Unthe Act, the CPUC may require the state’s IOUs
to purchase specified amounts of excess electficity CHP customers that comply with
specified sizing, energy efficiency, and air patatcontrol requirements. The statute also
authorizes the state’s POUSs to purchase excedsi@atgdrom CHP systems at a rate determined
by their governing boards. The Act furthermoreuieggs the CPUC to evaluate a pay-as-you-
save pilot program that would provide up-front figang to nonprofit organizations for the
development of up to 100 MW of power.

Because the statute does not specifically mantdat€PUC to require participation of the state’s
IOUs, or require the state’s POUs to create spepifigrams for their customers, the Act’s
potential to encourage the development of small Gi#ems (under 20 MW) CHP is currently
unknown. This legislation represents a step towpehing the wholesale market for smaller
CHP projects. However, because the statute ddesontpel the CPUC impose requirements on
the state’s I0Us, or require the state’s POUs ¢ater specific programs for their customers, it
stops short of providing small CHP operators whth guaranteed access to wholesale markets
recommended in the CEQistegrated Energy Policy Repdft In order to ensure that the target
level of CHP is achieved by 2020, it may be neagst®arequire utilities to buy back excess
power. Another option would be for the state tondaie CHP for certain types of new or
existing industrial, commercial and institutionactilities.

Medium and Large CHP

The majority of energy and GHG savings in the feitomay come from larger CHP systems. As
with smaller CHP systems, the key difficulty fadgdlarger CHP owners is the inability to sell
excess electricity to the grid. Sizing CHP systéonsperate efficiently often results in the
generation of excess electricity. Without a mafkethis power, many CHP systems may not
provide adequate economic return.

Specific actions that have been identified as rezggdo create a viable market for CHP system
power include:

% AB 1613 (Blakeslee, Chapter 713, Statutes of 2007)
37 California Energy Commission, 20007 Integrated Energy Policy RepoBEC-100-2007-008-CMF
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» Creating utility portfolio standards for CHP power;

* Encouraging power export so CHP systems are ogtirsiazked for onsite heat loads and
large enough to provide T&D capacity to utilitiesid

» Developing guaranteed rate structures and markesador CHP power that
appropriately value the electrical system and emvirental benefits of CHP power

The CPUC intends to open a rulemaking focusinguskegly on CHP this year. During this
proceeding, the CPUC is expected to explore regulassues that directly affect the
development of ultra-clean CHP, and to make detssiegarding how to facilitate the
development of efficient and environmentally beciafi CHP. This will require discussions
about how CHP generators can participate in a génarmarket that requires scheduling hour-
by-hour exports with the CAISO. Meanwhile, the C&ilt continue its efforts to support the
development of an active CHP market through rebeand policy-setting activities.

While CHP systems use fuel more efficiently thantdized power plants, they have the effect
of increasing fuel use on-site. The potential smiss from CHP systems varies significantly
depending upon the system size and type of tecgpalsed™ but the increase in fuel use
generally causes increased emissions of @Gsite. Potential local adverse effects nedukto
prevented or mitigated through the existing ainp#mg process.

Benefits and Costs

In addition to the energy cost savings and carlmisgon reduction benefits, the development
and use of well-designed additional CHP systen@ailifornia offer other environmental and
power generation/distribution benefits. Relialdsdload or load-following CHP can:

* Provide an alternative to new central station fes®l generation and reduces the need
for new transmission and distribution infrastruetur

* Improves the efficiency, reliability and securitiitbe State’s electricity system and
reduces losses during peak hours.

* Provide valuable protection against supply outagesbrownouts, especially at oil
refineries.

* Provide more efficient fuel use, reduced energyscasd the most efficient and cost-
effective form of distributed power generation.

» Effectively reduce transmission and distributiomgestion.

* By offsetting more expensive peak electricity, pdevpotential cost savings to the host
site.

For purposes of estimating GHG reductions, ARBf gistimated the electric generation

potential from CHP (or the amount of electricitysaft from the grid, based on an assumed 85
percent capacity factor), the total amount of ftesumed onsite, and the amount of waste heat
generated for useful thermal purposes (which was tised to calculate the amount of fuel not

3 Callifornia Energy Commission, 200jstributed Generation and Cogeneration Policy Rmag for California,
CEC-500-2007-021

39 Molten carbonate fuel cells, for example, coneiemical energy directly into electricity while piacing very
little pollution. (Kaarsberg, 2001)
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consumed to produce that amount of thermal enerfgg)ission gains and reductions were
calculated for each of these elements and themiss®n reductions are shown in the table
below. Capital costs were annualized assumingea0 system lifespan and operating costs
were estimated based on fuel inputs.

Appendix C: Electricity and Natural Gas - Prelimin ~ ary Recommendations

Table 15
Reduction Measure Potential 2020 [Net Annualized Proposed Adoption/
Reductions Cost Lead Implementation
MMTCO,E ($ Millions)t Agency Timeframe
E-2: Increasing 6.8 -1,311 CPUC & 2009-2020
Combined Heat and CEC
Power Use by 32,000
GWh

tThe net cost of this GHG emission reduction sgrateay not include the savings associated
with emission control requirements necessary tainlgquivalent reductions of criteria
pollutants reduced as a co-benefit, or the additionsts to control increased criteria pollutant
emissions as a result of this measure. To the efdasible, the net cost of emissions controls for
criteria pollutants will be evaluated further in aseire development.

(E-3) Renewables Portfolio Standard

The California Energy Commission (CEC) estimated #bout 12 percent of California’s retail
electric load is currently met with renewable rases, including wind, solar, geothermal, small
hydroelectric, biomass, and biogas. Californiagmn&wables Portfolio Standard (RPS), which
was originally established under Senate Bill 108Bgf, Chapter 516, Statutes of 2002), requires
IOUs, CCAs, and ESPs to increase the percentagmefvable resources in their retail

portfolios. While the original legislation gave U until 2017 to meet a 20 percent RPS, Senate
Bill 107 (Simitian, Chapter 464, Statutes of 206&)ved up the deadline to 2010.

A more aggressive RPS goal of 33 percent by 20&2Mb&an proposed by Governor
Schwarzenegger but is not yet codified into statine2005, The CEC and the CPUC committed
in the Energy Action Plan Il to “evaluate and deyeimplementation paths for achieving
renewable resource goals beyond 2010, includingeB8ent renewables by 2020, in light of
cost-benefit and risk analysis, for all load segventities.*® Given the importance of
renewables to the success of AB 32, an appropaaget for 2020 should be set that is realistic
yet pushes California’s renewable energy use fahaarfar as possible. Based on Governor
Schwarzenegger’s call for a statewide 33 percel®, RRRB is including the 33 percent RPS as a
Preliminary Recommendation.

Unlike the 10Us, the POUs are not currently obleghto meet the RPS requirement but are
encouraged to follow the same path. The goverboegds of the state’s three largest POUSs, the
Los Angeles Department of Water and Power (LADWIRY,Sacramento Municipal Utility
District (SMUD), and the Imperial Irrigation Distti(IID), have adopted policies to achieve 20
percent renewables by 2010 or 2011. LADWP andchiie established targets of 35 and 30
percent, respectively, by 2020. In tinéerim Decision on Basic Greenhouse Gas Regulatory

“0CPUC and CEC, 200Energy Action Plan |Ip. 6
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Framework for Electricity and Natural Gas Sectéfshe CPUC and CEC recommended that
ARB requirethe POUs to meet a 20 percent RPS by 2017. Téasuare would be designed to
require that POUs meet an equivalent standardrasgjisred of the IOUsr to achieve GHG
reductions of an equivalent amount through othesisuees.

Reaching a target of 33 percent will require thaliférnia quickly address challenges such as
program complexity, permitting difficulties, anctrsmission and distribution issues. Multiple
government agencies must work together to overdbese project development barriers.

The Renewable Energy Transmission Initiative (REI Yne such effort. RETI is a multi-
agency initiative to identify competitive renewableergy zones and streamline approval of
transmission infrastructure to access those zoR&S| will identify the transmission projects
needed to access renewable power resource areifigt@atransmission corridor designation
and streamline the siting and permitting procédse state strongly supports this effort to
streamline transmission planning and help bring reavewable projects online.

In addition to transmission planning, the state theossider grid reliability and grid integration
issues associated with intermittent renewable messu(such as solar and wind). Flexible fossil
resources (such as plants that supply power attoeak), dispatchable demand response, and
storage will be needed to provide system rampirmgragulation for increasing penetrations of
intermittent renewable resources. The Californ@dependent System Operator (CAISO) has not
yet studied the operating needs or costs of integy&83 percent renewable energy, but has
stated the costs could increase as more renewadig\eis integrated into the grid. CAISO
support and analysis of increasing renewals andithpact on the transmission system is vitally
needed.

Benefits and Costs

Expanding the state’s RPS goals will acceleratéegement of longer term (post 2020) GHG
reduction goals, enhance fuel diversity, reducamek on fossil fuels, and reduce criteria
pollutants. An RPS will also stimulate economitivaty by providing opportunities for
California companies that develop, produce, instalbperate renewable equipment. Studies
have shown that the renewable energy sector gessaraire jobs than the fossil fuel-based
energy sector per unit of energy delivered (i.er,gverage megawatt.

Further study is needed to determine which reneaviahnologies and fuel sources (e.g., solar,
biomass, etc.) provide the greatest GHG benefitss can help direct future RPS policy
decisions that optimize for maximum GHG reductions.

“1 CPUC and CEC Joint Agency Decision, March, 200&rim Decision on Basic Greenhouse Gas Regulatory
Framework for Electricity and Natural Gas Secto®&EC-100-2008-002-CMF

“2 Renewable and Appropriate Energy Laboratory, 200dtjing Renewables to Work: How Many Jobs can the
Clean Energy Industry Generate
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Table 16
Reduction Measure Potential 2020 |Net Annualized Proposed Adoption/
Reductions Cost Lead Implementation
MMTCO,E ($ Millions)t Agency Timeframe
E-3: Renewables 21.2 1,556 CEC/ CPUC 2020

Portfolio Standards (33%
by 2020 for IOUs &
POUSs)
*Note: The cost associated with this measure caflect the incremental costs to achieve 33% RR&athe
existing 20% RPS.

TThe net cost of this GHG emission reduction stpateay not include the savings associated
with emission control requirements necessary taiokgquivalent reductions of criteria
pollutants reduced as a co-benefit, or the additionsts to control increased criteria pollutant
emissions as a result of this measure. To the efdasible, the net cost of emissions controls for
criteria pollutants will be evaluated further in aseire development.

Other Measures Under Evaluation

Coal Emission Reduction Standard

This Measure under evaluation would require thdif@aia’s electric service providers, and
other entities using coal for electricity produatioeduce the C£emissions associated with
their current coal-based electricity sales. Ifliempented, this measure would require that 40
percent of the coal-based emissions be eliminatedfset by 2020. This measure would
complement the Emission Performance Standard (Bescbelow) by requiring electric service
providers to divest or otherwise mitigate portieh&xisting investments in coal-based
generation.

Current estimates are that 32,000GWh of electrmitysumed annually in California comes
from coal-based generation, with approximately 8ient of this amount imported from out-of-
state facilities”® Most of the coal-fired electricity consumed inli@enia can be traced from the
supplier back to the source because it is eitlmeld as specific purchadésr represents
ownership shares in the power plant itself.

This GHG reduction measure, if implemented, woelgluire electric retail providers and other
applicable entities to reduce the £€nissions associated with their current coal-bassder
purchases or ownership shares beginning in 201i&)aikly achieving a 40 percent reduction in
coal-based C®emissions by 2020. The required emission redaatiould be the difference
between existing coal-based generation and thesenisof a highly efficient baseload natural
gas fueled plant. These entities could also beired| to eliminate or offset 100 percent of GHG
emissions from any new sources of coal-based gemei@dded to their portfolios. Reductions

“3 Callifornia Energy Commission, 2008)07 Net System Power Rep@EC-200-2008-002-CMF.

** This measure targets “specific purchases” of baakd power. Specific purchases are defined bysaw
“electricity transactions which are traceablespecific generation sourcéy an auditable contract trail or
equivalent, such as a tradable commodity systea pitovides commercial verification that the eliedy source
claimed has been sold once and only once to d cetasumer [emphasis added].” Specific purchasgsiatlude
generation obtained from a utility’s own power giar{Chapter 796, Statutes of 1997, Article 14, PE&®8.2 (b))
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in CO, emissions from coal-based generation could besgeliby a variety of means,
including:

» foregoing a portion of generation available fronrent coal contracts,

» cancelling or renegotiating current contracts,

* implementing carbon capture and sequestrationpand/

* acquiring offsets, to the extent allowed under p#tate emission regulations.

This measure would complement the Emissions Pegoca Standard (EPS), an existingfaw
that precludes California’s electric service prar&glfrom making investments in baseload
electricity generation that emits more carbon diexihan a combined cycle gas turbine (CCGT).
The EPS thus prohibits the procurement of basetoadgy from coal-fired power plants (unless
they sequester Gand other higher-emitting power plants. In dasagthe EPS has significant
potential to limit further development of high carbcontent power generating facilities. During
its rulemaking proceedings for the proposed ERPSCIRUC noted that the measure had helped
prevent the development of 30 coal-fired power fgdhnat had been proposed to serve
California’s electricity market. This measure’sli§pto influence the power-development
market in the western U.S. will likely curtail déspment of other high carbon- or high GHG-
emitting facilities in the future.

By reducing California purchases of coal-based ppthés measure could free up existing coal
plants to sell power to other states within the desElectricity Coordinating Council (WECC)
territory. This would result in a type of “leakdgeemissions formally assigned to California
related generation could simply be transferredtberostates. In the absence of similar
regulations on all service providers within the WEGhe potential for leakage is very high,
especially if this measure is met by transferrimg produced power to out-of-state service
providers or marketers rather than curtailing gatien altogether. This issue would need to be
addressed in detail during the regulatory develogmeocess.

Benefits and Costs

To the extent that this measure reduced coal-bgeseeration throughout the WECC, it would
provide significant environmental benefits and i@oegative impacts to disadvantaged
communities. Coal-generating facilities emit highels of criteria pollutants; therefore,
reducing coal-fired generation would provide ennimeental benefits at the local and regional
level in the form of reduced emissions of sulfugroury, and particulates, and lower acid rain
impacts.

Coal-based power plants also use extensive amotintoling water and plants located in the
Southwestern U.S. have had negative impacts otelihwater supplies. Thus, the measure
could help relieve demand on limited water supghesertain regions.

The emissions reduction goal for coal-based poweldcinclude phased annual reduction goals
as illustrated in the table below. To calculae @Q reduction potential for this measure, staff
assumed that coal-based generation would be repleite combined cycle natural gas
generation.

45 CCR §82900-13 and PUC §8340-341
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The percentage and amount of @ductions targeted for each of these years iwsho the
tables below:

Appendix C: lllustration of Potential Emission Reductions

Table 17
Annual CO , Equivalent Annual
Emission GWh Reduction Goals
Year Reduction* Displaced (MMTCO,E)
2013 5% 1,600 1.1
2014 10% 3,200 2.1
2015 15% 4,800 3.2
2016 20% 6,400 4.3
2017 25% 8,000 5.3
2018 30% 9,600 6.4
2019 35% 11,200 7.5
2020 40% 12,800 8.5

*  This represents the percent reduction from 2007 emissions based on the 2007
estimates for coal power

The calculations for both costs and GHG reductassime that coal-fired generation would be
replaced with generation from a CCGT. The costsictered in this analysis are based on the
difference in price between a kWh of coal-fired gietion versus that from a CCGT. The low
end of the cost range assumes only the differenpede between the two sources. The high
end of the range assumes that the retail providet pay for electricity purchased (based on
CCGT pricespndelectricity not used (based on coal prices). T@mesents the case in which
the supplier is not able to modify existing contsa&and must continue to pay the plant operator
even if the electricity is not generated. Thus,ltiigh estimate is likely to be the maximum cost
necessary to comply with this measure. Potentistiscassociated with canceling existing
contracts, acquiring offsets, or financing carbeguestration are not explicitly included;
however, it is reasonable to assume that the @taviider would only invest in these options if
the cost of doing so was less than the high ent$ guevided below.

Appendix C: Electricity and Natural Gas - Measures under Evaluation

Table 18
Reduction Measure Potential 2020 |Net Annualized Proposed
Reductions Cost Lead
MMTCO,E ($ Millions)t Agency
Coal Emission Reduction Upto 8 850 N/A
Standard

TThe net cost of this GHG emission reduction stpateay not include the savings associated
with emission control requirements necessary taiolgquivalent reductions of criteria
pollutants reduced as a co-benefit, or the additionsts to control increased criteria pollutant
emissions as a result of this measure. To the efdasible, the net cost of emissions controls for
criteria pollutants will be evaluated further in aseire development.
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5. WATER

This section includes the following measures:

Preliminary Recommendations

(W-1) Water Use Efficiency

(W-2) Water Recycling

(W-3) Water System Energy Efficiency

(W-4) Reuse Urban Runoff

(W-5) Increase Renewable Energy Production
(W-6) Public Goods Charge for Water

ARB worked closely with the CAT to develop this Rlainput from the CAT was then
compiled, evaluated and analyzed by ARB staff. Waiithe measures included in the
Preliminary Recommendations and Measures Underi@enasion are the direct input from the
CAT for this sector.

Overview

The Water sector plays a critical role in Califaraind cuts across almost all other sectors.
Approximately 19 percent of electricity and 30 maricof non-power plant natural gas consumed
in California are used by the Water sector to geoaps, to supply development, to drive
industry, and to produce energy. On top of theaaymoften competing needs, water is also
needed to maintain a healthy environment. Glolzahwing will likely make it even more

difficult for California to meet all of these needshe greenhouse gas reduction measures
proposed for the Water sector are largely meadardsvelop additional supply reliability to

meet the growing demands of these multiple, competeeds for water in California.
Nevertheless, these measures can have many catbémefiding reducing greenhouse gas
emissions below what would otherwise be the case.

Six GHG emission reduction strategies are prop&sethe Water sector:
1) Water Use Efficiency
2) Water Recycling
3) Water System Energy Efficiency
4) Reuse Urban Runoff, and
5) Increase Renewable Energy Production.
6) Public Goods Charge for Water

The first and second measures are primarily wateply measures. While efficiency and
recycling have many benefits to the sector, themneuse gas emission reductions from these
measures are accounted for in reduced energy esgeints. ARB is currently evaluating
methods to distinguish the Water sector emissiod#oa reductions from those in the Electricity
sector.

The Water System Energy Efficiency measure sedsget of 20 percent improvement in system

efficiency for the Water sector resulting in approately 4,400 GWh of additional electricity
savings annually, resulting in a 2 MMTG@EGHG emission reduction.
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Reusing urban runoff has the potential to achiexe¥gy and emission reductions by reducing
the need for new water supply. The emission redistfrom reusing urban runoff are already
captured in reduced per capita electricity useanwdunted for in the Electricity sector. Again,
ARB is working to quantify Water-specific emissicasd reductions.

The purpose of the fifth measure, Increase Renen&térgy Production, is to take advantage of
the State’s water system-related opportunitiestoegate additional renewable electricity.
Examples of renewable energy existing within wagstems include in-conduit hydroelectric,
solar, wind, and gases emitted from decomposingrocgvastes. The CEC’s PIER program
estimates statewide generation potential from atigreindeveloped in-conduit hydroelectric and
wastewater treatment renewable energy resour@etotdl of 2,100 GWh/yr, or 0.9 MMTCE

of GHG reductions.

The State will also establish a Public Goods Chésgevater to fund investments in water
efficiency that will lead to reductions in greenBewgases. As noted by the Economic and
Technology Advancement Advisory Committee, a pugbods charge on water can be collected
on water bills and then used to fund end-use vwedfmiency improvements, system-wide
efficiency projects and water recycling. Dependanghow the fee schedule is developed, a
public goods charge could generate $100 milliof300 million annually to invest in further
efficiency improvements. These actions would &lgee the co-benefit of improving water
quality and water supply reliability.

The agencies involved in the water sector are viagrko develop a consistent policy thread for
the Water sector to achieve greenhouse gas bemiies meeting the many other demands
placed on this sector. The Governor is promotiegraprehensive water proposal which will
provide additional opportunity for the water sedtwrcontribute to the goal of reducing the
State’s emissions. For example, DWR is currenttyking with the United States Geological
Survey on a Sacramento-San Joaquin Delta peat ggqgwoject and a Delta rice project, both of
which have the potential co-benefit of carbon setraéon.

Preliminary Recommendations

W-1: Water Use Efficiency

Using water more efficiently is one of the key waygrovide water for a growing California.
The Governor directed State agencies to developrapiément a plan to achieve a 20 percent
reduction in per capita urban water use by 2020is d@irective builds on the California Water
Plan Update 2005, which identified water use efficly as a “foundational action” for California
water management. California will achieve 1.76 M#FRirban water use efficiency by 2020 to
meet the Governor’s call.

To implement this 20 percent by 2020 goal, DWRakaborating with CEC, PUC, SWRCB,

and the Department of Public Health (DPH) to depelod implement various strategies and
measures to increase water use efficiency andiijeegluce greenhouse gas emissions relative
to more energy intensive sources of new supplyis iftiative will need to utilize the many
Integrated Regional Water Management planning &fiaurrently underway throughout
California. During 2008, the five-agency grouplwilepare a statewide water use efficiency
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measure for the Public Review Draft of the Califarwater Plan Update 2009 and identify
additional opportunities to reduce greenhouse gasseons from the entire water sector.

Measures for achieving the directed water consenvaarget include:

. Best Management Practices
. Appliance Efficiency Standards
. Landscape Water Conservation
. Analytical Tools
. Regulatory Actions
Appendix C: Water-Preliminary Recommendations
Table 19
Reduction Measure Potential 2020 Net Proposed Adoption/
Reductions Annualized Lead Implementation
MMTCO,E Cost Agency Timeframe
($ Millions) T
Water Use Efficiency 1.4 TBD DWR, CEC Ongoing

tThe net cost of this GHG emission reduction sgrateay not include the savings associated
with emission control requirements necessary tainlgquivalent reductions of criteria
pollutants reduced as a co-benefit, or the additionsts to control increased criteria pollutant
emissions as a result of this measure. To the efdasible, the net cost of emissions controls for
criteria pollutants will be evaluated further in aseire development.

W-2: Water Recycling

Water recycling can reduce energy use and theeshyce GHG emissions by providing local
water more efficiently than importing new waterrfrmonlocal sources. This measure proposes
that National Pollution Discharge Elimination Syatpermits be amended to require preparation
and implementation of water recycling plans at eastter treatment plants in communities that
rely on imported water supplies and communitiesreheater recycling would otherwise require
less energy than current water supplies.

Modern treatment facilities are capable of prodgeirmstewater that is suitable for recycling.
The DWR publication Water Recycling 2030: Recomnagiaeths of California’s Recycled Water
Task Force reports that approximately 10 percentwdicipal wastewater in California is being
recycled, but as much as 23 percent of the murdiwipatewater flow could be recycled. This
measure targets the 23 percent recycling goal B9.2Einding suitable markets and funding
treatment and distribution system costs are chgdliemo increasing the use of recycled water.

Substantial energy savings could be realized yaled wastewater was used to replace potable
water in appropriate applications such as irrigatidhe amount of energy required to import or
recycle water varies widely throughout the Stathe CEC has reported that water supply and
conveyance of water from northern to southern Galii consumes an estimated 3.2 MWh per
AF. In sharp contrast, the estimated energy netrlestycle wastewater is approximately 0.7
MWh per AF. As a result, the potential energy sgsithat could be realized through water
recycling is estimated as 2.5 MWh per AF for south@alifornia communities that import
water.
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Appendix C: Water-Preliminary Recommendations

Table 20
Reduction Measure Potential 2020 Net Proposed Adoption/
Reductions Annualized Lead Implementation
MMTCO,E Cost Agency Timeframe
($ Millions) T
Water Recycling 0.3 TBD SWRCB Ongoing

TThe net cost of this GHG emission reduction stpateay not include the savings associated
with emission control requirements necessary taiokgquivalent reductions of criteria
pollutants reduced as a co-benefit, or the additionsts to control increased criteria pollutant
emissions as a result of this measure. To the efdasible, the net cost of emissions controls for
criteria pollutants will be evaluated further in aseire development.

W-3: Water System Energy Efficiency

To meet the needs of Californians, the State’s msatstems include natural and man-made
facilities for the capture, storage, conveyanagttnent, distribution and re-use of water,
requiring energy at nearly every step. Consis#gtiit the recommendations of the California
Water Plan Update 2005 and the 2005 Integratedgigri@olicy Report, this measure seeks to
reduce the magnituffeand intensit{/ of energy use in California’s water systems thioug
further implementation of energy efficiency measure

Setting a target of a 20 percent reduction fromé2@9els would yield a savings of 4,400 GWh
per year. A reduction in electricity consumptionulbin turn reduce the greenhouse emission
associated with this amount of electricity generatiAn assessment of actual potential is
needed to determine if such target is reasonable.

Two mechanisms are proposed to assess the potehitigreasing pumping efficiency in the
water sector: 1) construct tools and protocolsviuate, measure, and verify the energy impacts
of water system and end use efficiency activitied programs, and 2) conduct research and
demonstration projects that explore ways to redineenergy intensity of the water use cycle
and better manage the energy demand of the wagamsy To accurately assess the potential
greenhouse gas emission reductions that are pessibbus tools are needed to evaluate,
measure, and verify the amount of energy that cbaldaved at various stages upstream and
downstream of the activity or effort. Use of thésels will assist in program implementation

and help with evaluation of program effectivene$hese tools can also help water agencies and
regional boards determine the most effective measstarimplement as part of their water
management strategies under existing requiremeéhése tools will be beneficial to ensuring

the cost-effectiveness of projects and governmea@buntability. Research is also needed to
deploy advanced technologies in the water systeimwer energy intensity; examine
opportunities to shift loads off peak; integrat®ithe grid intermittent renewable generation

46 Total energy consumed by a particular segmetiteofvater use cycle. Peak demand is usually medsamegawatts and annual consumption in kilolwattrs or megawatt
hours.
47 Total energy consumed per unit of water to perfa water management-related action, such astiesaonveyance, etc... This demand is usually mealsin kilowatt-

hours per million gallons.
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from water systems; refine understanding of therattion of water and energy within the State;
and identify new and innovative technologies andsuaees for mutually achieving energy and
water efficiency savings.

Appendix C: Water-Preliminary Recommendations

Table 21
Reduction Measure Potential 2020 Net Proposed Lead Adoption/
Reductions Annualized Agency Implementation
MMTCO,E Cost Timeframe
($ Millions) T
Water System Energy 2 TBD DWR, PUC, Ongoing
Efficiency SWRCB, CEC

TThe net cost of this GHG emission reduction styateay not include the savings associated
with emission control requirements necessary tainkgquivalent reductions of criteria
pollutants reduced as a co-benefit, or the additionsts to control increased criteria pollutant
emissions as a result of this measure. To the efdasible, the net cost of emissions controls for
criteria pollutants will be evaluated further in aseire development.

W-4: Reuse Urban Runoff

Although urban water reuse may have the potertiathieve energy and emission reductions by
reducing the use of new water, information is natilable at this time to accurately quantify the
volume of water that could be captured and reusethe energy savings that could be realized.
A pilot methodology is being evaluated and accaglyimesults are considered preliminary at this
time.

A reduction of GHG emissions may be realized byagpg energy-intensive water supplies
with sources that require less energy. This measatdd increase local surface and
groundwater supplies by:

1) adopting stormwater management strategies, sucbvasmpact Development (LID), to
increase infiltration or storage in urban areas,

2) increasing regional stormwater capture and infithrg and
3) constructing neighborhood facilities to locally tae and reuse dry weather flows.

Development of impervious surfaces and the relimmceaditional storm drain systems have
reduced stormwater infiltration in urban areasadittonal storm drain systems are designed to
capture and convey water away from developed @®awviftly as possible, typically
discharging to streams or water bodies. Nontm@ukti stormwater management strategies
emphasize the use of vegetated channels and nktndalcapes to intercept runoff, slowing the
discharge rate, increasing infiltration, and ultiely reducing discharge volume. LID is
probably the most recognized approach, but thelzasnponents are shared by other land use
and planning techniques. This measure would requapture and infiltration or storage of
stormwater to increase local water supplies. Exaspf some LID techniques include simple
actions such as the addition of rain barrels aediticonnection of downspouts from storm
drains to the installation of underground cisteam)struction of surface storage basins, or
adoption of water-saving street designs. A metlaglois being evaluated to estimate the
volume of water that could be obtained through nr&tarmwater capture, infiltration and/or
storage. Applying this preliminary methodologythe urbanized area of southern California
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yielded estimates of 270,000—-333,000 acre-feetoofravater per year that could be obtained
from new and redevelopment residential and comralepeojects. Further investigation is
warranted to validate these estimates.

In addition, this CAT measure promotes developnoémnegional infiltration facilities and
neighborhood facilities to augment local water sigsp In the urban environment, water is
available from a multitude of sources on a yeantbbasis. Sources of urban water include
stormwater discharge, but also water that becowetahle from various urban activities like
landscape irrigation, leaking pipes, washing caiis, Small neighborhood facilities could
capture this water for local use.

Appendix C: Water-Preliminary Recommendations

Table 22
Reduction Measure Potential 2020 Net Proposed Lead Adoption/
Reductions Annualized Agency Implementation
MMTCO,ET Cost Timeframe
($ Millions)
Reuse Urban Runoff 0.2 TBD SWRCB TBD

tThe net cost of this GHG emission reduction sgrateay not include the savings associated
with emission control requirements necessary tainlgquivalent reductions of criteria
pollutants reduced as a co-benefit, or the additionsts to control increased criteria pollutant
emissions as a result of this measure. To the efdasible, the net cost of emissions controls for
criteria pollutants will be evaluated further in aseire development.

W-5: Increase Renewable Energy Production from Water

The purpose of this measure is to identify and @npnt specific projects that take advantage of
the State’s water system-related opportunitiestoegate renewable electricity. Examples of
renewable energy existing within water and wastensystems include water moving through
conduits, sunlight, wind, and gases emitted froeodgosing organic wastes. The CEC’s PIER
program estimates statewide generation potentat tturrently undeveloped in-conduit
hydroelectric and wastewater treatment renewal#eggrresources at a total of 2,200 GWh per
year. Further development of renewable generdtaom solar and wind resources at water
system sites would add to this total. Renewabégngeneration at water and wastewater
facilities will reduce greenhouse gas emissionseolyicing the need for the facilities to consume
electricity derived from fossil fuels. In additibm greenhouse gas emission reductions, benefits
of projects developed under this measure may atdade better management of on-site
electricity load at water system sites, mitigatodrelectricity price volatility, contribution to
meeting renewable energy standards, and capturesanadf gases from wastewater in an
environmentally-preferred manner.

Implementation of this measure will involve severachanisms. DWR is currently evaluating
opportunities to increase the use of renewableggrfer the State Water Project as a means to
reduce the carbon footprint of the project. Laagéncies are encouraged to develop their own
cost-effective projects. The use of existing ficiahincentives is also encouraged. Another
mechanism is to assess economic potential to lateget future incentives and research
technologies to lower costs and improve performance
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Appendix C: Water-Preliminary Recommendations

Table 23
Reduction Measure Potential 2020 Net Proposed Lead Adoption/
Reductions Annualized Agency Implementation
MMTCO,E Cost Timeframe
($ Millions) T
Increase Renewable Energy 0.9 TBD CEC, PUC 2020
Production

tThe net cost of this GHG emission reduction sgrateay not include the savings associated
with emission control requirements necessary tainldquivalent reductions of criteria
pollutants reduced as a co-benefit, or the additionsts to control increased criteria pollutant
emissions as a result of this measure. To the efdasible, the net cost of emissions controls for
criteria pollutants will be evaluated further in aseire development.

W-6: Public Goods Charge for Water

A public goods charge applied to water will raisads for reducing GHG emissions resulting
from capturing, storing, conveying, treating anspaising of water. These funds would provide
a stable and sustained source of revenue to fulithexlop water use efficiency, water recycling,
pumping and treatment efficiency, reuse of urbamofiy and increase renewable energy
production from California’s water system. ThesBans would also have the co-benefit of
improving water quality and water supply relialyilitDepending on how the water fee schedule
would be developed, approximately $100 million 508 million could be raised per year with
fees of about $10 to $50 per connection per ye&0@3 to $4.17 per month. There would be
no assessment for low-income customers (custonmeliebne billing).

This measure would be implemented via regulatibne regulation will be presented to the
Board in the 2010-2011 timeframe and will be ireetfin 2012-2013. The charge would be
applied to each water connection, be collectedday eetail water provider in the State, and
include all uses of water. The funds raised by theasure would be distributed among local,
regional, and statewide planning efforts to reduater-related GHG emissions. As part of
implementation, ARB would develop protocols for nioring, tracking, and reporting
performance to ensure that GHG reductions are peatanent, quantifiable, verifiable, and
enforceable.

This public goods charge would be a flat rate pemection i.e. not based on the quantity of
water use and therefore not likely to directly reelwater use or the associated emissions.
Nevertheless, the funds could be invested in waderefficiency, water recycling, pumping and
treatment efficiency, reuse of urban runoff, anct@ase renewable energy production, thereby
achieving both GHG and criteria pollutant benefits.
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Appendix C: Water-Preliminary Recommendations
Table 24
Reduction Measure Potential 2020 Net Proposed Lead Adoption/
Reductions Annualized Agency Implementation
MMTCO,E Cost Timeframe
($ Millions) T
Public Goods Charge for TBD TBD 2020
Water

TThe net cost of this GHG emission reduction stpateay not include the savings associated

with emission control requirements necessary taiokgquivalent reductions of criteria

pollutants reduced as a co-benefit, or the additionsts to control increased criteria pollutant
emissions as a result of this measure. To the efdgasnible, the net cost of emissions controls for

criteria pollutants will be evaluated further in aseire development.
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6. GREEN BUILDINGS

This section includes the following measures:

Other Measures Under Evaluation

Greening New and Existing State Buildings

Greening Public Schools

Greening New Residential and Commercial Constructio
Greening Existing Homes and Commercial Buildings

ARB worked closely with the CAT and its sector-spesubgroups in developing the measures
included in this Plan. This input was evaluated analyzed by ARB and is reflected in the
measures included in this sector.

Overview

The design, construction, renovation, maintenamckeogeration of buildings have enormous
implications for California’s carbon footprint. shuthe electricity, natural gas, and water used in
buildings accounts for almost one quarter of alif@ania emissions. Construction, demolition,
and operation of buildings also produce considerabtounts of waste, from which there are
associated GHG emissions. Finally, the choicelwdne buildings are built and how they are
integrated within communities affects transportafpatterns and infrastructure needs, which can
result in significant GHG impacts.

“Green buildings” are designed, built, renovatgokrated, and maintained using a holistic
approach that creates and ensures a healthy arfdrtaiole environment while maximizing
energy and resource efficiency. Factors that ansidered when designing a green building
include: site selection and development, waterearetgy use, environmentally preferable
products and materials, waste management, andridgloguality. As such, green buildings are
a vital tool for meeting the objectives of AB 3Xhase they provide a mechanism for reducing
GHG emissions from multiple sectors — principalheryy, water, waste, and transportation.

Employing a whole-building design approach cantersgnergies that result in multiple benefits
at little or no cost, allowing for efficiencies thaould never be possible on an incremental basis.
Tightening up a building and employing good passiar design, for example, can

dramatically reduce the building’s heating andcainditioning requirements. The cost savings
can then be spent on other green building featstest) as sustainable materials, photovoltaics,
more-efficient appliances, or a grey-water systenttie building.

While green building strategies are most easilggrated into new buildings, existing building
stock offers the greatest potential for gains iargyp and water efficiency. California has made
impressive strides in improving energy standards&v construction; however, many buildings
were built before energy standards were requiredda construction. As a consequence,
existing buildings account for the majority of thetential for GHG reductions. Even buildings
less than ten years old offer a significant oppatyufor improved performance with the
implementation of technically feasible and econa@itygustifiable technologies and practices.
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GHG Reduction Strategies

California can reduce the carbon footprint of thidtenvironment by adopting comprehensive
policies that address energy and water consumg#aod,use, waste management, and other
critical components of designing, constructing, meining, operating, and renovating both new
and existing buildings. While there are many emwnental benefits from green buildings, 90
percent of the GHG benefits derive from the enemyponent (energy efficiency, solar, and
other clean on site generation), which overlap wl#ctricity and natural gas sector strategies.
Capturing the full GHG reduction potential from lolimgs will require a statewide green
building effort, consisting of both mandatory araluntary actions that are supported by
incentives and education. These actions will entheit buildings are designed, constructed,
operated, maintained, renovated and deconstructadustainable way.

There are many green building rating systems adail@ evaluate and rate the energy efficiency
and environmental performance of buildings. THBWing are three of the more well-
recognized rating systems:

o Leadership in Energy and Environmental Design (LEER nationally accepted green
rating system that addresses new constructiontjrexisommercial, residential, and retail
buildings as well as schools and neighborhoods.

o The Collaborative for High Performance Schools (SHP a rating system that offers
green building certification geared towards Cahfarschools.

o GreenPoint Rated — a rating system that providesrgbuilding certification for
California homes.

These rating systems provide a metric against wiiglean compare the environmental
performance of one building against another. Tdlsg provide a means by which to challenge
the building community to design better building®etting the bar higher and higher (e.g., going
from LEED “Silver” to LEED “Gold”) will result in luildings that perform better and consume
less resources, thereby reducing GHG emissions.

There are existing State policies that will redtiee GHG emissions associated with buildings.
Three of these policies are highlighted below.

1. The Green Building Initiative, known as the ExeeeatOrder (EO) S-20-04, requires that
the State commit to aggressive action to reduce $talding electricity purchases from
the grid by retrofitting, building and operatingtmost energy and resource efficient
buildings, and by taking all cost-effective measuttescribed in the Green Building
Action Plan for facilities owned, funded or leassdthe State and to encourage cities,
counties and schools to do the same. SpecifidhilyEO requires that state agencies,
departments, and other entities under the diremtuive authority of the Governor
cooperate in taking measures to reduce grid-based)e purchases for state-owned
buildings by 20 percent by 2015, through cost-éiffecefficiency measures and
distributed generation technologies. These measociude:

o Designing, constructing and operating all new arbvated state-owned
facilities paid for with state funds as "LEED Sitver higher certified buildings;

o Identifying the most appropriate financing and pobjdelivery mechanisms to
achieve these goals;
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0 Seeking out office space leases in buildings with&. EPA Energy Star rating;
and

o Purchasing or operating Energy Star electrical@gent whenever cost-
effective.

The EO also references the Green Building Acti@anPivhich commits the State to
benchmarking, retro-commissioning, and certifyingseng Executive Branch facilities
over 50,000 square feet in size as LEED for ExgsBuildings (LEED-EB) by 2015.

The EO further requires the Division of the Statehtect to adopt guidelines to enable
and encourage schools built with state funds teebeurce and energy efficient.

2. The California Building Standards Commission (CB&69 the Department of Housing
and Community Development (HCD) are currently depilg a California Green
Building Code (Green Building Code). Though thigéiahversion will be a voluntary
code, a mandatory Green Building Code will go iei@ct in 2010. This mandatory
code will institute minimum environmental perforncarstandards for all building types
and establish a new "floor" for California buildipgactices. The Green Building Code
will reference other building standards containeditle 24 and establish new
performance standards for commissioning, watecieficy, solid waste management,
and indoor air quality.

3. The California Public Utilities Commission has ddished “zero net energy” (ZNE)
goals for new construction in California. By 202 goal is that all new homes will be
ZNE. For commercial buildings, the target dat2080.

There are additional opportunities for reducingehebon footprint of California’s built
environment. Capturing further GHG reductions frGalifornia buildings will require measures
that go beyond the Green Building Code and theireauents of the EO. Green building
strategies could target new and existing buildiag$ollows:

o New buildings. The State of California could legddxample, by requiring that all new
state buildings meet LEED Gold standards and exeaedjy codes such that by 2025,
all new state buildings will be ZNE. New schoolsuld be required to meet CHPS
standards and by 2020, all new schools would be zefr energy schools. For private
buildings, California would set statewide targetsiuildings to go beyond the code, thus
challenging communities to build to higher perfonoalevels. As codes and standards
push new construction toward a standard of ZNEyrefffor going “beyond code” would
focus on non-energy areas of improvement, suchadsrwembodied energy of building
materials, and solid waste.

o Existing buildings. Leading the way, Californiaubt accelerate efforts to benchmark
and retrofit all state buildings. Furthermore, sti@ndard for existing state buildings
could be raised from LEED-EB certified to LEED-EBv8r. School modernization
funds could be tied to meeting CHPS standards.o@smot ready for a complete
modernization could be required to undergo enenglyveater testing and benchmarking,
and to undertake all measures with up to a tenqyagoack. For commercial and
residential buildings, California could developtarglardized environmental performance
testing and rating system based on the Californer@y Commission’s Home Energy
Rating System (HERS). Utilities could establisly@gsive whole-building testing,
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rating, and retrofit programs for residential adnenercial buildings. Buildings that
have not taken advantage of these programs couleldoired to do so at time-of-sale.

Because it is sometimes difficult for consumertate the long view, aggressive green building
measures could be accompanied by a comprehensigéfasading mechanisms, resources, and
education. Creative funding strategies, like dhfinancing or energy efficiency services
arrangements, allow the building owner to implemsmgrovements without having to provide
up front capital. With such mechanisms availatile,owner could afford to invest in more
energy or water efficient technologies becausddae payments would be offset by utility bill
savings over time. Other financial incentives saslgrants, loans, tax credits, and rebates,
would encourage greater numbers of builders, cotars, owners, buyers and sellers of real
property to invest in green buildings. Non-finaléncentives could include expedited
permitting, priority plan review, green buildingctenical assistance and recognition programs.
Architects, builders, and homeowners often lacktitne and resources to research green
building design options, and applying for incensivan often be burdensome. Creating a “one
stop shop” for information, resources, and incesgtigcould make the process easier and faster for
architects, builders, and homeowners. Improvirgess to technical information and
implementing recognition programs could encourageket transformation through raising
awareness and knowledge of green building practindsenefits.

Similarly, better financing mechanisms could beiputlace for retrofits to state buildings and
schools. These issues are discussed in more otetiad appropriate measure description.

Cost and benefits

For both new and existing buildings, green buildstrgitegies should be viewed not as a cost, but
aninvestmenthat produces both monetary savings and otherfileoger time.

Correspondingly, the “opportunity cost” of not ireplenting energy efficiencies could be taken
into account, as could the opportunity cost of wwkn energy price volatility in future markets.
This concept is reflected in the discussion below.

Costs

With upfront planning, new green buildings can bastructed at little or no additional c4gt.
The key is to incorporate green building strategieisas an afterthought, but as integral to the
design process.

For existing buildings, the costs of retrofits vargnificantly depending upon the aggressiveness
of the options pursued. Diagnostic evaluation aundits of existing buildings can identify
opportunities for optimizing existing building sgsts for immediate savings at very low cost.
Addressing leaks, for example, can be highly ctistgve. In one study, retro-commissioning

of existing buildings was found to yield whole-kifig energy savings of 15 percent and
payback times of 0.7 yeaf$.

Comprehensive building infrastructure upgradesthednstallation of clean on-site generation,
on the other hand, can require substantial invesisrend longer-term paybacks.

8 Matthiessen, “The Cost of Green Revisited,” Dadsgdon, July 2007.
www.davislangdon.com/USA/Research/ResearchFind@rAthe-Cost-of-Green-Revisited/
“9 http://eetd.Ibl.gov/emills/PUBS/Cx-Costs-Benefitsnl
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Benefits

Green buildings, by design, reduce water, enengy veaste-streams, all of which translate into a
reduced carbon footprint. Green building strategilso contribute to improved water quality,
improved air quality, and reduced impacts on comigunfrastructure. According to the US
Green Building Council, a LEED Certified buildingwes 30-50 percent of water use (more than
1 million gallons of water savings per year); uS2gercent less electricity, 26 percent less
natural gas, and 36 percent less total engtgy.

Green buildings further provide numerous healthelies) primarily through improved indoor air
quality, thermal comfort, and lighting environmen&everal case studies have demonstrated
that these attributes of green buildings transtat@easurable benefits. In schools, for example,
integrating daylighting with other aspects of indeavironmental quality has been shown to
considerably improve student performance. Hesciaigone Group conducted a series of
studies of schools and daylighting, including am&999 that found significant correlations
between academic progress and daylighting. Stadeiti the most daylighting in their
classrooms progressed 20 percent faster on masheted 26 percent faster on reading tests in
one year, compared to students in classrooms ittithdr no daylight®

These benefits for building occupants translatectmomic benefits for the building owner as
well. According to one study, buildings that eaEED or Energy Star certifications have
higher occupancy rates and lease for more dollrsquare foot than their peéfsin another
study, Heschong Mahone Group evaluated chain statesand without skylights, and found
that skylight systems increased retail sales byash as 40 percent.

The most quantifiable benefit, however, arises freduced operating cost€ost savings from
energy and water efficient equipment and fixtumesveell documented and can exceed 30-

40 percent and 20-30 percent respectively. Ovaraldbt green building strategies more than pay
for themselves over the life of the building, meanihat green buildings essentially provide
GHG reductions at no additional cost.

Accounting only for potential GHG savings that arisom reductions in energy and water use
and from the recycling of construction debris, pné@hary estimates are that green building
measures can reduce California GHG emissions byoappately 28.5 MMTCGE in the year
2020°* Of this, 25.5 MMTCGE comes from energy savings, and the additional GeMings
come from reductions in water and solid waste. gtoposes of the Draft Scoping Plan, we are
considering green buildings to be a mechanismahables GHG reductions in other sectors.
For example, green building strategies are whatenitigossible to reach the targets set for
electricity and natural gas reductions. In ordeatoid double counting, the ARB is not
counting any of the green building measures asitiatddl” GHG reductions, but this may
change as ARB staff gains a better understanditigeahteractions between the sectors.

0 www.usgbc.org/DisplayPage.aspx?CMSPagel D=7 7#ugutidications

*L http://www.h-m-g.com/projects/daylighting/summafi€200n%20daylighting.htm

%2 CoStar Group, Inc., “Commercial Real Estate ard&hvironment,” March 2008.

%3 http://www.h-m-g.com/projects/daylighting/summafi&200n%20daylighting.htm

** Initial estimates for GHG emission reduction pdirfor this sector are based on LEED “Certifiduilildings,
however many of the strategies recommend certifinad “LEED Silver” or higher standards. Alsoge
estimates do not include savings from green opeyaiocedures such as recycling. As a resultahetmission
reductions could be greater than those estimated he
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Other Measures Under Evaluation

Measure: Greening New and Existing State Buildings

California would require that all State buildingceed the current performance requirements
outlined in the Governor’s Green Building Execut®eder S-20-04.

State government could lead by example, by desiginilding, operating, and retrofitting state
buildings such that they achieve maximum GHG emisseductions. The State owns and
operates over 290 million’fof occupied space representing a total of 13,428ieg buildings,
with another 17.5 million ftof newly constructed state buildings planned fampletion by

2020.

The green building objectives outlined in EO S-20aPe mandatory for Executive Branch
agencies. Agencies not under direct executiveoaiiytof the Governor are encouraged to
implement them as well, including state facilittesler the control of the California universities,
Administrative Office of the Courts and legislativeanch.

California’s new requirements would apply to alitetowned facilities and leases, including
state facilities not covered in the current EO adidition, California would implement new
standards for new and existing state buildings gbabeyond the requirements of the EO.
California’s new policy could be as follows:

1. All new and renovated state buildings larger th@y®Q0 square feet in size would be
required to meet the following targets:

0 Beginning in 2010, all new buildings would be desid, constructed, and operated
to the standards of LEED-NC “Gold”

0 Beginning in 2025, all new buildings would be ZNkv€ years earlier than the
statewide mandate for commercial buildings.) Uthid ZNE target is reached, state
buildings would exceed Title 24 energy codes byp&@ent.

2. All single occupancy leases undertaken by the Statdd be LEED certified buildings
unless compelling market conditions make this irsgms. Multiple tenant leases
would be in LEED certified buildings where possible

3. All existing state buildings over 25,000 squard faesize would achieve LEED-EB
Silver certification by 2020. Smaller buildings wad be required to be operated and
maintained at a level equivalent to LEED-EB butiGeation would not be required.

In order to meet the proposed requirements fotiegiduildings, a better funding mechanism is
needed for identifying and evaluating potentialrggemprovement projects. This process,
which can entail retro-commissioning studies, Inwest-Grade Audits, and program
administration costs, requires up-front money daat be difficult to obtain given current State
operating procedures. One option would be to &éskab Pooled Investment Fund to provide
continuing funds for the up-front costs of energgj@cts in existing buildings, and the costs of
administering the green building program. Thisdfwould be continuously appropriated without
regard to fiscal years so that program fundingiooiityy can be maintained.
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The GHG emission reduction potential from this nueass approximately 1.0 MMTCAB.

Measure: Greening Public Schools

New School Construction

Beginning in 2010, California would require thdtradw schools be built to CHPS Standards.
By 2020, all new schools would also be requirededZero Net energy”.

CDE estimates that 5,843 new classrooms per yearesded to accommodate the rising student
population. The Governor’s Executive Order S-20e@dourages that all schools built with state
funds to be resource and energy efficient, but do¢specify a standard.

CHPS offers a green building certification progrespecially designed for K-12 schools in
California. A CHPS school is a school that achsesecellence in environmental efficiency and
healthy building practices. Schools can self-gettirough the free CHPS Designed Program, or
seek third-party verification of their high perfaance school through the CHPS Verified
program.

Meanwhile, the Division of State Architect in coogigon with the Office of Public School
Construction has begun development of a “Grid Netdty Design” schools program to
encourage schools build with state funds to prodisceauch electricity as it uses over the course
of a year® Achieving this goal would require new innovatfuading mechanisms to
supplement existing school funding programs.

In addition, CHPS schools provide a healthy leagr@nvironment for California’s children and
have been shown to improve learning performance.

Existing Schools

All schools seeking modernization funds could luneed to meet CHPS standards. Schools
not going through a major renovation could be rexfljiby 2020, to undergo energy and water
testing and benchmarking, and to implement altifficy measures with up to a ten year
payback.

The State has more than 1,000 school districtsagohgcmore than six million students. The
energy purchased to operate these schools cosbi@alischool districts over $1 billion per year
and generates more than two million tons of,@Missions each yeat.

Updating existing schools can be broken up into ¢at@gories: major modernizations and
minor retrofits. Current law does not allow forising schools to receive funding for major
renovations until they are at least 20 years algotable classrooms and 25 years old for
permanent buildings. Bringing significant numbef&xisting schools to CHPS standards would
require a revision to existing requirements suett the Office of Public School Construction
(OPSC) and State Allocation Board (SAB) are allowseduthorize modernization funding for

5 Grid Neutral schools are a variation on the ZNBEospt
%5 Based on information from a study completed int&eer 2004 for the California Green Building ActiBlan
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schools less than 25 years old. Due to fundingicésns, it may be difficult to change the
building age requirements for obtaining these funtiserefore, relying on school modernization
for GHG savings may have limited effect in the 2@ig@eframe. Schools not undergoing a
complete modernization could be required to malegnand water efficiency improvements as
described below.

California could implement the following requirenmgn

o Funding for school modernization could be tied ®etmg or exceeding CHPS standards
for existing schoold’ By changing these funding requirements, all musdihools in
California would eventually meet CHPS standards.

o By 2020, all schools could be required to undemgyeraironmental performance audit
and benchmarking process to identify the best aa®far efficiency improvements.
Schools could be required to improve energy an@émeitficiency by 25 percent unless
the environmental performance audit shows littlemdor improvement.

According to the California Department of Educat{@DE), there are a total of 9,674 public
schools, and approximately 188 new schools are¢ eadh year. By implementing the measures
for new and existing schools described above, @aii& could reduce GHG emissions
associated with K-12 schools by approximately 1M O,E in 2020.

Measure: Greening New Residential and Commercial Construction

California would require all new construction toehéne California Green Building Standards
Code. California would additionally work with ldgarisdictions to set and meet targets for new
homes and commercial buildings to exceed the code.

California is expected to experience significanpyation growth in the coming decades, much
of which is expected to take place in the statetsiiand areas. Estimates are that more than
two million homes and almost 1.3 billion squaret f'ecommercial space will be constructed
between 2010 and 2020. Meeting California’s aggivesclimate change goals will require that
these new buildings be built as energy efficienp@ssible and with the least environmental
footprint. Employing green building strategies wabehsure that these new homes are energy
efficientandresourceefficient.

Adoption of a mandatory Green Building Code fotidestial construction is essential for
improving the overall environmental performanceneiv homes. The California Building
Standards Commission is currently conducting amahiouilding code adoption cycle that
includes a new California Green Building Standadsle (CGBSC). Initially, the CGBSC will
be voluntary. However, it is anticipated that @@BSC will be adopted as a mandatory code by
the end of 2010, which would be published in T2de Part 11 of the California Code of
Regulations. The requirements contained withenrtew CGBSC would need to be well-
aligned and supportive of existing green builditeppdards to achieve any meaningful
improvement beyond those already offered by thegynstandards. California would place a
high priority on ensuring that the new Green BuigdCode incorporates a full range of
aggressive resource efficiency requirements.

*"It is anticipated that CHPS will be developingagréuilding standards for existing schools by 2009
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In addition, the State could set targets for aatenpercentage of homes and commercial
buildings to go beyond the code. In addition t@aleksshing goals for ZNE homes and buildings,
the CPUC established an interim goal that 50 pem@enew homes achieve energy savings that
meet the Tier Il standards of the Energy Commissiblew Solar Homes Program by 2011.
The New Solar Homes Partnership Tier Il Energydigficy Requirements are:

35 percent Total Energy Savings Compared to 2008 Z4

40 percent Cooling Energy Savings Compared to 006 24

Energy Star for Builder Provided Appliances

Full Compliance with Title 24 Lighting Requirements

© O O0OOo

The State could adopt these targets and expandtthaddress other aspects of environmental
performance. For new homes, the target could &iebh2011, 50 percent of all new homes to
reduce their carbon footprint by an additional 8bcent beyond code. This means not only that
energy performance would be increased by 35 perbahtlso water efficiency. For

commercial buildings, this target could be tha2by 1, 25 percent of all new buildings go 25
percent beyond code. The state could work withllpgisdictions to set the specifics of these
targets, including options for certification (e.GEC’s Tier Il standards, LEED, or GreenPoint
Rated homes), incentives, reporting, and verifozatiAs zero energy mandates are incorporated
into the energy standards, these targets may odse ddjusted accordingly to account for a
dwindling potential for improvements “beyond code.”

If all new residential construction meets the nexedh Building Code, and 50 percent of new
homes go 35 percent beyond this code, Californialdveeduce GHG emissions up to

5.4 MMTCGO,E in the year 2020. New commercial buildings nreethe Green Building Code
and 25 percent going beyond code would reduce GiHiSsgons by approximately another
3.5 MMTCGE.

Measure: Greening Existing Homes and Commercial Buildings

California could require energy and water utilitiesaggressively promote comprehensive
environmental performance testing for homes andneeruial buildings, and to offer financing
mechanisms to support all cost-effective energyvaaier efficiency improvements. All homes
and buildings that are not retrofit through thisgmam could be required to undergo similar
testing and environmental performance upgradematdf sale.

California could establish a comprehensive envirental performance rating system for
residential and commercial buildings. The purpafsguch a system is to inform owners and
prospective buyers how well a building “performs’terms of energy and water efficiency, as
well as its overall carbon footprint. Understargdivow a building’s performance compares to its
peers (i.e. “benchmarking”) is an important firgsto identifying appropriate efficiency
improvements. In order to obtain a rating, a h@ameommercial building would first need to
undergo an environmental performance audit. Fgogse of this discussion, an environmental
performance audit includes preliminary energy amatewaudits, building performance testing,
and benchmarkingf

*8 For homes, this should be done by a Home EnergindR8ystem (HERS) provider
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This measure could be implemented by requiringutiities (potentially working with third
party providers) offer environmental performancditauto all homeowners in their service
territories, and to provide financing mechanismcfust-effective energy and water efficiency
improvements up to a specified limit (within regoly guidelines for cost-effective use of
ratepayer funds). The CEC and CPUC would be Kadylientities to develop the details of this
program, including setting aggressive targetshese utility-sponsored retrofits. If two percent
of existing homes were targeted each year, alrhoseé tmillion homes could be retrofit by 2020.

For homes that have not gone through the envirotahparformance audit, this would become
a requirement at the time of sale. Homes builtartban 10 years prior and that fail to meet a
minimum energy and environmental performance ttolelsivould be required to implement
appropriate cost-effective performance improvemefsce a home goes through this process, it
would be exempt for a certain number of years. il&mhy, this requirement could be waived for
new homes. In order for this requirement to wéekgders must offer “energy and water efficient
mortgages” that allow the buyer to qualify for egler loan if the home is energy and water
efficient. Lenders and appraisers alike must lpeired to factor the energy and water saving
features of a home into their estimates of the heahge and monthly utility bill outlay. In an
energy efficient home, the utility bills would beuoh lower, and these bill reductions can more-
than-offset the increase in mortgage payments.

Similarly, utilities and other third parties cowdtso be required to offer a similar program for
commercial building owners, promoting environmepiaiformance testing and financial
incentives for retro-commissioning. The retro-coissioning process includes conducting a
diagnostic evaluation of the entire building tontfy operational problems, making appropriate
repairs, and optimizing controls and sequencesipmave overall energy performance and
indoor air quality. New legislatiGhalready requires energy use benchmarking andodisie

by all commercial building owners to prospective/dns, lessees, or lenders starting January 1,
2010. A next step could be to require commeraigdtings to implement cost-effective
environmental performance upgrades at time of sale.

There are approximately 13 million existing home€alifornia and over seven billiorf ibf
commercial floor space. Meeting the goals sehfortthese measures could reduce GHG
emissions attributable to existing homes and coroialdouildings by approximately 17.0
MMTCOE.

Appendix C Table 25
Green Buildings Summary
GHG Emission Reduction Potential

GHG Emission
Strategy Reduction Potential

(MMTCOE)*
Existing State Building 0.9
New State Construction 0.06
Existing Public Schools 1.3
New School Construction 0.3
Existing Residential 9.7
New Residential Construction 5.4

*9 AB 1103 (2007)
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Green Buildings

Existing Commercial Buildings 7.3
New Commercial Construction 3.5
Total 28.5

* In order to avoid double counting, the ARB is not counting the green building measures as “additional” GHG
reductions, but this may change as ARB staff gains a better understanding of the interactions between the sectors.
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7. INDUSTRY

This section includes the following measures:

Preliminary Recommendations
California Cap-and-Trade Program Linked to the Wesern Climate Initiative
(I-1) Energy Efficiency and Co-Benefits Audits forLarge Industrial Sources

Other Measures Under Evaluation

Carbon Intensity Standard for Cement Manufacturers

Carbon Intensity Standard for Concrete Batch Plants

Waste Reduction in Concrete Use

Refinery Energy Efficiency Process Improvement

Removal of Methane Exemption from Existing RefineryRegulations
Oil and Gas Extraction GHG Emission Reduction

GHG Leak Reduction from Oil and Gas Transmission

Industrial Boiler Efficiency

Stationary Internal Combustion Engine Electrification

Glass Plant Energy Efficiency—Equipment Efficiencyand Use of Recycled Materials
Off-Road Equipment

Overview

The Industry sector in California covers a broad diverse range of sources. The

state, if it were a nation, would have one of #rgést economies in the world; maintaining the
economic health of California’s business and indushile continuing to reduce criteria, toxic,
and GHG emissions is vitally important. With od®0 MMTCG:E in emissions in 2004, these
sources in these sectors account for approximatepercent of California’'s GHG emissions.
As part of the draft of the Plan, measures to redselG emissions from the following sectors
are being evaluated: cement/concrete manufactuefigeries, in-state production of oil and
gas production and transmission, fuel use by génembustion processes—such as boilers and
internal combustion engines (I.C. engines)—at corsrakand industrial operations, and glass
manufacturing, and off-road equipment.

The emission reduction strategies are as diverfigeasector itself, but focus on increasing
energy efficiency, using more recycled materiadlua@ng leaks, decreasing the carbon intensity
of products, switching to alternative methods aptineizing processes, and capturing and
destroying process emissions of GHGs. Califorar@ot only implement these strategies, but
can be an industry leader in creating new prodametstechniques to reduce emissions of GHGs.
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The Industry sector consumes 27 percent of thealagas used in the state. Reductions in
GHGs from industrial processes will look towarceatiative fuels, increased energy efficiency,
process improvements, and technological advancemditerefore, the diversity of the
equipment and processes will play a key role irgheining the best control technology to apply
in various applications. The measures presenteddnadfect most of the large industrial sources
included in a cap and trade program. For furthesussion of that program, please see the
discussion in the Draft Scoping Plan and in presipin Appendix C.

) ) Industrial and Commercial
Appendix C Figure 6 (100 MMTCO2E)

Refineries 28%

Other, 32%

Waste, 8%
High-GWP 119

Semiconducto Oil & Gas
1% Systems, 12%

Cement, 8%
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Preliminary Recommendations

Cap-and-Trade Program

California is working closely with other states grdvinces in the Western Climate Initiative
(WCI) to design a regional cap-and-trade prograam ¢an deliver GHG reductions throughout
the region. ARB will develop a cap-and-trade pamgifor California that will link with the
programs in the other WCI Partner states and peesitio create this regional market.

The WCI proposes to include emissions from indaktacilities in the cap-and trade program.
Both fuel consumption and process emissions ammweended for inclusion. Large emitters
would have a direct regulatory obligation underphegram based on their facility emissions.
Those covered by the program would have flexibilitjhhow best to meet their regulatory
obligation to surrender emission allowances to ctveir actual emissions in each compliance
period. Consistent with the WCI draft recommenrataj California’s preliminary
recommendation is to include all large industraailities within the cap-and-trade program,
including cement plants, refineries, oil and gasdpiction, and others.

To apply the cap-and-trade program effectively emhply with the requirements of AB 32, the
potential for emissions “leakage” must be consideré@/hile important for all sectors, the
assessment of the risk of leakage for industrizlifees must particularly consider the potential
for production to shift to outside of California outside of WCI. California and the WCI
Partners are examining these risks, and are wotkirdgntify approaches for mitigating leakage
potential, thereby ensuring that production in foafia and the WCI Partner jurisdictions
remains competitive and real emissions reductioasehieved.

By setting a limit on the quantity of greenhoussagaemitted, a well-designed cap-and-trade
program will motivate GHG reduction from industrfatilities that are expected to be the most
cost effective options available from these sources

(I-1) Energy Efficiency and Co-Benefits Audit for Large Industrial
Sources

This measure would apply to major industrial faigs with more than 0.5 MMTC4R per year

of emissions of greenhouse gases. In generak tlagilities also have significant emissions of
criteria air pollutants, toxic air pollutants, asth. Major facilities that have this level of
emissions include larger power plants, refineres] cement plants. The measure would be
implemented through a regulation adopted by ARB.

In California, the 2004 emissions inventory shokat there are 54 major industrial with
emissions greater than 0.5 MMTEEE) The breakdown includes five major oil and gaslities,
two hydrogen plants, one minerals facility, 13mefies, nine cement plants, 23 power plants,
and one natural gas compressor station. The fivad gas facilities are located in the western
Kern County oil fields and are distributed sourbasare each treated as a single stationary
source; the other facilities are located at sisgles throughout California. The emissions range
from about 5 MMTCGE to just over 0.5 MMTCgE. The total emissions associated with these
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facilities are about 77 MMTC4E, which represents about 80 percent of the totgggons from
the industrial sector.

Each facility would be required to conduct an aodlithe energy efficiency of significant
individual sources within the facility to determitiee potential to reduce greenhouse gases,
criteria air pollutants, and toxic air pollutantshe audit would include an assessment of the
impacts of replacing or upgrading, older less @fit units such as boiler and heaters, or
replacing the units with combined heat and powésuriFor example, the audit might identify
specific sources within a facility that are oldefficient, are cost-effective to control directlych
have significant emissions of criteria air pollugroxic air pollutants, or both.

The analysis would identify the potential emissiogductions, the costs, the cost-effectiveness,
the technical feasibility, and the potential touee air pollution impacts on local populations.
Rulemaking will be initiated in 2010 and in effdgt 2012. The Board and affected sources will
use the results of the audit to determine if ceréanission sources within a facility have cost-
effective GHG reduction options that also provigg#icant reductions in other pollutants.
Where this is the case, rule requirements, peromtitions, or other mechanisms would be
considered to ensure the best combination of GH{o#imer pollutant reductions. The estimated
one time cost for the measure is approximately%a8llion, based on an estimated average
audit cost of $250,000 per facility applicable tmat 54 facilities.

Appendix C: Industry-Preliminary Recommendations

Table 26
Reduction Measure Potential Net Annualized Proposed Adoption/
2020 Cost Lead Implementation
Reductions ($ Millions)t Agency Timeframe
MMTCO,E
Energy Efficiency and Co-Benefits Audits TBD TBD ARB 2010/2012
for Large Stationary Sources

TThe net cost of this GHG emission reduction stpateay not include the savings associated
with emission control requirements necessary taiolgquivalent reductions of criteria
pollutants reduced as a co-benefit, or the additionsts to control increased criteria pollutant
emissions as a result of this measure. To the efdasible, the net cost of emissions controls for
criteria pollutants will be evaluated further in aseire development.
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Other Measures Under Evaluation

A. CEMENT

ARB worked closely with the CAT and its sector-gfiesubgroups in developing the measures
included in this Plan. This input was evaluated analyzed by ARB and is reflected in the
measures included in this sector.

With California’s continuing growth comes an inggean demand for cement. Reducing GHG
emissions from this sector needs to be done inrmarghat minimizes the potential for both
emissions and economic leakage and maintains rgsttompetitive cement industry in
California. In 2006, GHG emissions from the praitut of cement in California were

10.5 MMTCG E. However, total emissions associated with cemsed in the State, 40 percent
of which is imported, were estimated to be 15.3 MBORE.

The basic process of cement manufacturing is velgtsimple: heat calcium carbonate
(limestone) to approximately 3008, thereby separating the limestone into equabpdr€Q

and lime in a process known as calcination. At thgh temperature, the lime is combined with
clay, aluminum, and steel to make a golf ball sigextluct called “clinker.” Grind the clinker to
a fine powder and you have cement, the “glue” bimddls rock, sand, and other aggregate
together in concrete. Cement is shipped to coaerainufacturing facilities (batch plants) and
other end users to make concrete.

Greenhouse gases are produced during two paftssgriocess. Burning fossil fuel, typically
coal in most California plants, to reach the regghiitemperature produces slightly less than half
of the CQ emissions in this process. The rest of the 8@enerated from the calcination
process. Approximately one ton of €8 produced for each ton of cement manufactured.

California has 11 cement plants, owned by at Isastompanies, three of which—Cemex
(Mexico), Heidelberg (Germany), and Mitsubishi @ap—are large multinational
conglomerates. Other than the large cement corapathiere is the multi-million dollar cement
import busines¥. California imported approximately 40 percentta cement used in the state
in 2005. Cement is delivered to and from Califaimiborder states. Cement is imported from
Canada, China, Thailand, Japan, and Mexico. Fyaas slag are not produced in California,
but are transported to California by rail from mangces throughout the U.S. California’s
cement exports are relatively small, mostly frormofacturers in the Mojave Desert to Las
Vegas. ARB has not quantified these exports.

To reduce the GHGs emitted from manufacturing cémmeanufacturers can switch to
alternative fuels and improve the energy efficieatyhe manufacturing process. GHG
emissions can also be reduced by using less cgreetdn of concrete by partially replacing the
cement with other materials that have cement-lilkoperties. Adding these materials can
improve the strength of the final product. Thesdeanals are known as “supplementary
cementitious materials”, or SCMs. The most comi@8@Ms are fly ash, a byproduct of coal

%9 See website at CNCA.org
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combustion, and slag, a byproduct of steel manufexgg. Other materials may also act as
suitable SCMs. In addition to these approaches(xHG emissions can be reduced by reducing
the amount of concrete that is unused or wasteéadally, new technology, such as carbon
capture and sequestration (CCS), may also reduce &hissions. The strategies developed
within this sector could be used elsewhere to imglet similar emission reduction strategies.

Based on how GHGs can be reduced in this sectoB Wd® evaluated three potential
approaches that could complement the inclusioreofent plants in the cap-and-trade program
(see discussion above regarding the cap-and-tradggm). The first approach being evaluated
is targeted at the manufacturing of cement and evestablish a carbon intensity factor (CIF) for
cement, defined as the amount of {@nerated per ton of cement. The second appisach
targeted at the use of cement at concrete batalspldhis approach is also based on a carbon
intensity factor, defined as the amount of {f@nerated per ton of cement and is achieved by
either using very low carbon cement, blending S@Ms the concrete, or both. The third
approach would focus on minimizing waste. Eacthefe measures is discussed further below.

Leakage has been a key consideration in develdpen@GHG emission reduction strategies in
this sector. If GHG requirements were applied &ifGrnia cement manufacturing facilities
only, the cost of cement from those facilities wbrike relative to imports, and imports could
displace California productivity. Generally, Califhia’s cement manufacturing plants are more
efficient than those that produce imported ceméldlifornia plants would decrease their GHGs
produced, but increased imports would likely regult net worldwide increase in GHG
emissions. To minimize leakage, in-state and ingabproducts need to be subject to the same
standards.

Specifications for concrete are often based onnifpedients that go in to making the concrete
rather than solely on the performance of the fpralluct. The California Department of
Transportation (CalTrans) plays a key role in sgtthese specifications for much of the
concrete used in California. Current CalTrans #jgations allow blending of up to 35 percent
fly ash, 60 percent slag, and 2.5 percent limestoioethe concrete mixture, depending upon the
intended application. Municipalities in Califorrigpically base their concrete specifications on
CalTrans specifications, the “Green Book”, or traif©rnia Building Code. However, many
municipalities do not use the most current spedtifos). More closely following current
specifications would allow municipalities to fullyilize SCMs.

One GHG emission reduction strategy previously satggl for further evaluation in the cement
sector was the use of wafflemats—a device thasesiwo displace a volume of concrete used in
a slab, therefore reducing the amount of concre¢el u Initial evaluation of this strategy
indicated that the reductions associated withtdgklnology were less than anticipated, and that
the application of the technology was limited. tRar evaluation of this technology is not
anticipated at this time.

Carbon Intensity Standard for Cement Manufacturers

In this approach, ARB staff is evaluating the fbdisy of setting standards based on the average
carbon intensity factors (CIF) for cement used &hifGrnia. This standard would apply to
imported cement as well as that manufactured irf@@ala. The CIF is defined as metric tons
CO, emitted per metric ton of cement produced.
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As discussed above, the CIF improvements at theeproduction level are expected to be met
through alternative fuels or energy efficiency meas. There is very little addition of SCMs
that occur at the manufacturing plants today. &toee, the focus would be to ensure that lower
carbon fuels are produced by maximizing the usatefnative fuels and energy efficiency.

The average 2006 CIF for cement manufactured iffidCaila plants is 0.90 metric tons GQer
metric ton of cement. An estimated CIF value far production of imported cement is

1.0 metric tons Cgper metric ton of cement. The majority of importasent is transported by
ship into California. Maritime emissions of 0.3@tmc tons CQ per metric ton of cement
would need to be added to the seaborne importeeéme@iF to reflect these higher emissions.
Thus, the estimated total 2006 CIF for imported eetis 1.15 metric tons G@er metric ton of
cement. Total cement amount used in Californisssis of cement manufactured in California
and imported cement from overseas. As SCMs arechtidlcement to create blended cements,
the cement produced at California is, in effeggtshed to provide greater quantities of usable
product. As a result, there will likely be a dexge of imported cement as well as imported
cement GHG emissions in California.

For example, establishing a maximum California mmplorted cement CIF standard of

0.80 metric tons C&per metric ton cement would reduce GHG emissioms in-state
production and imported cement by 1.8 MMT4EOn 2020 Final carbon intensity values
would need to be determined through the rule deveént process. The range of emission
reductions is expected to be between 1.1 to 2.5 KRLE for cement produced and imported in
California.

It is expected that switching fuels from coal andreasing the energy efficiency of the
manufacturing facility’s equipment will be key inegting a more stringent CIF requirement
The impacts on ozone forming pollutants, partieitagatter and toxic air pollutants of any fuel
switching would be evaluated as part of the ruleettgpment process.

ARB estimated the total capital costs for this nueaso be about $220 million, with a net
annualized savings to be about $4 million, due grilpto the improvements in energy
efficiency and energy savings.

Carbon Intensity Standard for Concrete Batch Plants

Concrete batch plants mix the cement, sand, aggregiad water to produce the concrete
mixture. The batch plant receives raw materiasifdifferent vendors, which includes the
cement. Cement accounts for about 15 percenedirial concrete blend.

In this approach, ARB is evaluating the feasibibfyestablishing a lower carbon intensity factor
(CIF) for cement than that required at the cemesmunfacturing facility. The standard at the
concrete batch plant could be met either by usergent with very low carbon intensity factors,
by adding materials such as SCMs to replace ceimehé concrete blend, or using a
combination of both.

For example, the CIF for a batch plant could beas@t60 metric tons Cf cement at the
batch plant. In the example presented above bage CIF for California and imported
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cement that is delivered to the batch plant coelddt at 0.80 metric tons @Rer metric ton of
cement. In this example, the batch plant must thdaoce the carbon intensity by 25 percent.

To meet the CIF, batch plants would need to eitisercement produced to a very low CIF (i.e,
less than 0.8), or would blend SCMs into the caecneixture, further decreasing the CIF value
of the cement even more. For example, if the ceéien will be used to manufacture concrete
is blended with 15 percent SCM, the CIF value ef¢ement is reduced by 15 percent. The
lower the CIF value of the cement that the batelmplises, the less blending of SCMs is
required to meet the CIF standard. Thereforeb#teh plant has flexibility in how it meets the
CIF standard through the choice of cement used.

By basing the standard on an average CIF, the etnbatch plant would have the flexibility to
provide high CIF cement concrete when needed bguktomer. A second possible approach
would define multiple classes of concrete basetherproportion of cement in each cubic yard
of material. The approach would have less regolatertainty but would provide more
flexibility.

Requiring a CIF of 0.60 metric tons per metric tdrcement at the batch plant would reduce
GHG emissions by 3.1 MMTC/. A reasonable range of emissions reductionthfer
category would be 2.5 to 3.5 MMTGBE.

Currently, the cost of a ton of cement, which isttom order of $100 per ton, is only slightly
more expensive than a ton of SCM. Therefore, we lestimated that there would be no net
costs or savings for this measure.

Waste Reduction in Concrete Use

An additional approach that is under evaluation i@educe the GHG emissions from cement
manufacturing by reducing concrete waste. Underrteasure, ARB would set a minimum
waste requirement or establish and emissions feesosed returned concrete. It is estimated
that approximately five to eight percent of the @@te that is made in California every year is
returned to the plant as waste. Considering thito@@a consumes about 16 million metric tons
of cement each year, this correlates to approximnatee MMTCQE excess per year. Ways to
decrease the amount of concrete wasted includier lestimating the total concrete needed for
the job; using trucks that mix the concrete on:sitel using the returned or left over concrete at
a job site (e.g. make sidewalks now that had bésmpd for a later concrete placement) or at a
concrete batch plant (e.g. make concrete blocks).

Appendix C: Industry-Other Measures Under Evaluatio n

Table 27
Reduction Measure Potential 2020 |Net Annualized Proposed
Reductions Cost Lead
MMTCO,E® ($ Millions)t Agency
Carbon Intensity
Standard for Cement 1.1-25 3 ARB
Manufacturers

81 potential 2020 GHG reductions may change dueddiadal information received by staff and contidue
evaluation of California’s cement sector.
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Concrete Use

Reduction Measure Potential 2020 |Net Annualized Proposed
Reductions Cost Lead
MMTCO,E® ($ Millions)t Agency
Carbon Intensity 25-35 0 ARB
Standard for Concrete
Batch Plants
Waste Reduction in 05-1.0 -28 ARB

TThe net cost of this GHG emission reduction sfyateay not include the savings

associated with emission control requirements rsacgg0o obtain equivalent
reductions of criteria pollutants reduced as aeoelfit, or the additional costs to
control increased criteria pollutant emissions assalt of this measure. To the extent
feasible, the net cost of emissions controls fitega pollutants will be evaluated

further in measure development.
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B. REFINERIES

The GHG emissions from refineries in the stateestamated to be 35.2 MMTCE (2004),
including emissions from hydrogen production. &aged energy efficiency would produce
significant emission reductions in this sectortabshing leak controls for methane would also
result in GHG reductions.

California is the third largest refining state retnation, with 21 refineries located primarily in
the San Francisco and Los Angeles regions. Tlaeddiés produce approximately 80 million
gallons of refined product per d&j.

It is unlikely that refinery production will decreain California over the next 12 years because
of GHG reduction requirements. Due to the stgtedximity to existing infrastructure (seaports,
pipelines, etc.) and the developing Low Carbon Biahdard (LCFS)—which should hold both
in-state and out-of-state producers to the sameclriyon fuel standard—the demand for fuel
products from California’s refineries will not signantly change in the short term.

Refinery Energy Efficiency Process Improvements

Improving energy efficiency would reduce GHG enussi by reducing fossil fuel consumption
across a number of refinery processes. The GH&ssthat would be affected by this measure
are process heaters, boilers, fluid catalytic ceeskhydrogen plants, and flares. Efficiency
improvements would be realized by:

* Replacing the low efficiency boilers and heaterhwiew equipment;

» Installing fluid catalyst cracker (FCC) power reeoyturbines;

» Optimizing carbon-on-regenerated-catalyst (CRGp natth a carbon monoxide boiler or
incinerator;

* Replacing hydrogen plants with modern, more effic@ants; and

Increasing gas recovery capacity for flares.

Refineries are complex, energy-integrated indusnarces. Their sizes, ages, and degrees of
technical sophistication vary so the opportunitesicrease the efficiency of any refinery are
site-specific. However, based on available data;hnolder, less-efficient equipment is still in
service in California’s refineries today. For thisalysis, staff estimated that 20 percent of
existing boilers and process heaters could beceglaost effectively with modern units.
Furthermore, staff estimated that power recovenyites might be installed at three FCCs and
catalyst regeneration improvements realized augleamore. Newer, more efficient hydrogen
plants could replace older plants in several ref@se while increasing gas recovery from flare
systems could be improved at nearly all of thenegfes.

Until an energy survey can be conducted at theedés, potential GHG emission reductions
can only be approximated. Actual GHG reductiors farel savings realized through these
measures may be higher or lower.

Currently, these measures would be expected taee@tG emissions from California
refineries by about six to 15 percent, resultingeiductions between 2.0 to 5.0 MMTgEper

62 California Energy Commission, 2008; From Web sitew.energy.ca.gov/oil/refineries.html
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year. They could also generate reductions inr@if@llutants. These are significant
improvements, given that, based on purchased erfeagyral gas, electricity, and steam) per
barrel of crude processed, California refineriesaready more efficient, on average, than
refineries located elsewhere in the United States.

The estimated total capital cost of these efficyeingprovements would be approximately in the
range of $600 to 900 million. These costs are ebgakto be more than offset by energy cost
savings, with a net annualized savings of aboud$diilion. Significant construction costs and
logistical planning challenges may reduce thesengav

Removal of Methane Exemption from Existing Refinery
Regulations

Under this measure, existing fugitive methane exemg would be removed from the
regulations applicable to equipment and sourcedaymag in California’s refineries. The local
air pollution control authorities oversee and inmpémt regulations which limit and monitor
refinery fugitive emissions. Methane is currerkempted from local fugitive emissions
regulations because it is not a volatile organimpound (VOC) that contributes to urban ozone
levels. Storage tanks, wastewater treatment fi@siliand process losses (leaks) are all sources
of fugitive emissions which contain methane. Valyagumps, compressors, pressure relief
valves, flanges, connectors and other piping corapnare especially vulnerable to leakage.
To implement this measure, ARB would work with tbeal air pollution control authorities to:

* Modify existing regulations to include in addititmVVOCs, methane detection and leak
repair as a regulatory requirement;

» Ensure that components that contain significantuartwof methane are included in fugitive
emissions monitoring programs, and increase thiéfagnethane monitoring frequency of
all identified components; and

* Modify leak detection methodology and equipmenturements to detect methane, and
where needed, require the installation of addititeek detection equipment.

The measure described herein is expected to regddézs be between 0.01 and 0.05 MMTEO
per year in 2020. This measure is expected tardita approximately 85 to 90 percent of
fugitive methane emissions. Additional analysisegeded to more accurately quantify actual
refinery methane emissions.

Based on data provided by the South Coast Air Quislanagement District and the Bay Area
Air Quality Management District, ARB estimates thia annual costs for implementation of this
measure to be about $5,000,000. When methanedeaksinimized, savings will occur, and

the gas captured as a result of this measureesilllt in an energy savings valued at $2,700.000.
Implementation of these regulations will requiresd coordination with local air districts, but
should not impact entities beyond the refining stdyt This measure should have little or no
impact on the price of refined end products.

The benefits and costs of the refinery-based GHibigon measures described in this section
are summarized in the tables below.
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Appendix C: Industry-Other Measures Under Evaluatio n

Table 28
Reduction Measure Potential 2020 |Net Annualized Proposed
Reductions Cost Lead
MMTCO,E ($ Millions)t Agency
Refinery Energy Efficiency 2to5 -383 ARB
Process Improvement
Removal of Methane 0.01-0.05 5 ARB
Exemption from Existing
Refinery Regulations

tThe net cost of this GHG emission reduction sgrateay not include the savings
associated with emission control requirements rgaecgt0o obtain equivalent reductions
of criteria pollutants reduced as a co-benefitheradditional costs to control increased
criteria pollutant emissions as a result of thimswe. To the extent feasible, the net
cost of emissions controls for criteria pollutawit be evaluated further in measure
development.

These measures were selected based on a reviee available literature on current refinery
technology and an analysis of existing refineryrapens. Overall, the measures listed above
are expected to generate the greatest GHG redadbtothe least cost.

These measures were selected based on a reviee available literature on current refinery
technology and an analysis of existing refineryrapens. Generally, the measures listed above
are expected to generate the greatest GHG redadbothe least cost.
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C. OIL AND GAS PRODUCTION

California has a large oil and gas industry, wipcbduced approximately 250 million barrels of
crude oil and 325 billion cubic feet of natural ga2005. This production comes from
California’s more than 50,000 oil and 1,500 gadsy@hcluding off-shore platforms. The
majority of the oil wells are located in southerali®rnia, with most of the gas fields located in
northern California.

An extensive network of pipelines within the stategs California crude from import terminals
and onshore and offshore oil fields to refineraes] distributes finished fuels to more than

70 product terminals throughout the state. Pipsliare also part of the regional petroleum
market. California refineries supply Nevada witmast 100 percent of its transportation fuels.
Arizona gets more than 60 percent of its fuel fi@alifornia, while Oregon depends on
California’s refiners for 25 to 35 percent of itsef.

The industry is dominated by large, integrateccorhpanies. While small businesses comprise a
large number of individual production wells, thelrare of total production is modest. There is
some evidence that with the current high oil prieesre small producers are entering or
reentering the market, resulting in increased daonss

GHG emissions come from both combustion and fugisources. Two types of measures are
being evaluated to reduce GHGs in this sector tHoateaddresses emissions fr&xtraction
andProcessingremoving oil and gas from the ground and procegstiiem for transmission)
and another that addresses emissions friamsmission and Distributioftransporting and
distributing natural gas). The transmission measwould be based on strategies developed
under the U.S. Environmental Protection Agency'suiad Gas STAR program, which
specifically focuses on reducing fugitive emissifosn this sector.

Oil and Gas Extraction GHG Emission Reduction

This measure would address emissions from theaidraprocess of California’s large oil and
gas industry, including on and off-shore sourdestraction-related GHG emissions come
primarily from combustion (95 percent) and secoitgldrom fugitive sources. Emissions
include primarily CQ, with modest additional GHG emissions coming fnrmethane (Ck) and
nitrous oxide (NO). These emissions are produced mainly from tinebcstion of natural gas in
generators, boilers, pumps and other related eqnprithe measure would include:
repowering, retrofitting, replacing or repairingsiiig equipment; installing new CHP;
electrifying equipment; using monitoring equipmentietect leaks; and possibly employingCO
injection to enhance oil recovery.

Total emissions from oil and gas extraction arevesed to be 14.3 MMTCSE in 2004 and

13.6 MMTCGE in 2020. This relatively constant level of eross follows the historical trend
of statewide extraction rates. However, the in&eaa crude oil prices resulting in increased oil
extraction may show that projected emissions aderastimated. If so, this measure would
yield greater benefits.

The measure described here is expected to reduGs®i approximately 1.5 to 2.5 MMTGBE
per year, beginning in 2015 and continuing to 2880 beyond. The combustion emission
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reductions are based on the improved fuel effigenesulting from actions such as replacing
small internal combustion engine pumps with eleattbtors and retrofitting or replacing boilers
and steam generators. These emission reductiopbenanderestimated if an industry survey
reveals that there are additional sources to upgoadeplace. In addition, the Energy Efficiency
and Co-Benefits Audit measure (I-1) will provided@tbnal information on the major oil fields

in western Kern County. Given the uncertaintyna eémissions and reductions, the potential
reductions are given as a range.

ARB staff estimates that implementing this measwwald result in significant cost savings due
to the energy savings. Capital costs are estintateatal $350 million, with net annualized costs
savings of about $170 million. Costs and benefit€HP are accounted for under the CHP
measure contained within the energy sector. Bectnese efforts are expected to be cost
effective, implementation of this measure would sighificantly impact the industry and would
not on average raise the cost of production. Bszafithe cost savings, there is a potential for
further reductions from this measure and thesenpiateeductions will be evaluated as part of
the ongoing evaluation of the sector.

GHG Leak Reduction from Oil and Gas Transmission

This measure addresses emissions from the tranemessd distribution of natural gas
throughout California. Statewide, there are appnaxely 12,000 miles of pipeline for natural
gas. Transmission-related emissions come primtady fugitive sources and secondarily from
combustion sources. Emissions include primarily, @hld a smaller amount 60,. Modest
GHG emissions of pO come from combustion. These emissions sourceg ¢éam venting,
accidental releases of GHGs, and leaks of flangdges and other fittings along pipelines. The
combustion of natural gas in pipeline related eopgpt produces lesser amounts of GHG
emissions.

This measure would include: replacing older eq@pt{flanges valves and fittings);
substituting high bleed with low bleed pneumatigides; installing vapor recovery devices;
using emission monitoring equipment to detect lpadstalling more energy efficient equipment;
switching to low carbon fuels to run the equipmemigl improving practices for inspection and
management. The measure would be based, to adaggee, upon the U.S. EPA’s Natural Gas
STAR program aimed at cost effective approachesdaocing methane emissions.

Total emissions from natural gas transmission stienated to be 2.2 MMTC4 in 2004 and

2.3 MMCG,ET in 2020. The measure described here is expéztetiuce GHGs by
approximately 0.5 to 1.5 MMTCAE per year. Staff estimated the fugitive emissemuctions

by applying the natural gas savings from the UFSAE Natural Gas STAR program actions
described above to a number of such units in theectiemissions inventory. These emission
reductions may be underestimated if an industryesureveals that there are additional sources
of emissions. Given the uncertainty in the emissiamd reductions, the potential reductions are
given as a range.

ARB staff estimates capital costs to be about $28om with annualized net savings of about

$15 million. Implementation of this measure wourghact mainly the natural gas industry and
would have little or no impact on the price of gmdducts. Because of the cost savings, there is
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a potential for further reductions from this measand these potential reductions will be
evaluated as part of the ongoing evaluation oktwtor.

Appendix C: Industry-Other Measures Under Evaluatio n

Table 29
Reduction Measure Potential Net Annualized Proposed
2020 Cost Lead
Reductions (% Millions)t Agency
MMTCO,E
Oil and Gas Extraction 1t03 -170 ARB
GHG Emission
Reduction
GHG Leak Reduction 05t0 1.5 -15 ARB
from Qil and Gas
Transmission

tThe net cost of this GHG emission reduction sgrateay not include the savings
associated with emission control requirements rsacggo obtain equivalent
reductions of criteria pollutants reduced as aeoelfit, or the additional costs to
control increased criteria pollutant emissions assalt of this measure. To the extent
feasible, the net cost of emissions controls fitega pollutants will be evaluated
further in measure development.
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D. GENERAL COMBUSTION

While this sector is spread throughout Califortaage concentrations of industrial and
commercial sources are located in the most coretexdtrareas of population including the Bay
Area and South Coast. Additionally, large agrietdt and food processing industries are located
in the San Joaquin Valley. The sector includesymiagiustrial and commercial subcategories
that have a significant impact on the economy dif@aia, including industries that employ

large numbers of Californians. The industries wlith greatest GHG emissions include food
products, pulp and paper, metal durables, chemaralsallied products, and rubber.

In terms of equipment, the General Combustion 3&€&kHG emission sources are primarily
boilers and internal combustion engines (IC engin&sese devices have been regulated by the
State and local air districts for the control obne-forming pollutants. Most local air quality
regulatory agencies in California have had boildes that limit ozone-forming pollutants since
the early 1990s. The stringency of these rulgeidically increased requiring the retrofit or
replacement of older boilers with more efficientdets. More efficient boilers result in reduced
fossil fuel combustion and achieve a concurrenicgédn of GHG emissions.

ARB does not expect small business to be signifigaifected by any measures in the General
Combustion Sector as most of the GHG emissionsdarséctor are from large industrial and
commercial sources. These GHG reduction measwakle for boilers and IC engines rated
at or over 10 MMBtu per hour and 50 horsepoweipeaesvely and this equipment is not
typically owned by small business.

Additional emission reductions for boilers coulddmhieved through the use of advanced
technologies such as fuel cell systems or “supgefsd which combine ultra-high fuel
efficiency with ultra-low emissions. Additionaldections for IC engines could be obtained by
taking advantage of technology which is expecteoetcommercially available in the future.

Industrial Boiler Efficiency

This sector encompasses greenhouse gas (GHG) ensissesulting from combustion of natural
gas and diesel/fuel oil in boilers operated inradustrial or commercial setting. Nearly all
boilers in the State use natural gas as a fuetre@tly these sources operate at an average
efficiency of between 75-78 percent. By improvbaler efficiency, a source can reduce fossil
fuel usage—thereby reducing GHG emissions. Fdetmithe expected GHG emission
reduction potential would be in the range of 0.8 MMTCG,E annual emission reductions by
2020 using commonly available techniques for imprgihermal efficiency.

This measure would require one or more of the vahg: annual tuning of all boilers, the
installation of an oxygen trim system, and/or a-condensing economizer to maximize boiler
efficiency. A source could also replace an exgsboiler with a new one that is equipped with
these systems. New boilers have more air/fued @ntrols and generally operate in the range
of 80-83 percent efficiency.

Boilers are often oversized for their steam orvaater demand and operate at a reduced rate
much of the time. The efficiency of an existingl®ocan be improved by retrofitting the boiler
with an oxygen trim system including a variablegfrency drive and parallel positioning. Actual

C-115



Sector Overview and Emission Industry
Reduction Strategies

efficiency improvement will vary depending on tinelividual application. The estimated
efficiency improvement averages approximately twocpnt. A regulation would require that
sources be required to retrofit all boilers rat@dMMBtu/hr or more with oxygen trim system.

Annual tuning of a boiler helps ensure that thegexytrim system is calibrated, so that boiler
efficiency can be optimized. Annual tuning of leod is required by some local district rules.
Staff proposes requiring tuning for all permittemllérs. The resultant efficiency improvement
will vary depending on the initial condition of theiler but should average an additional one to
two percent.

A non-condensing economizer improves efficiencydmovering and utilizing heat to pre-heat
boiler feed water that would otherwise be losti® stack. The efficiency improvement from
retrofitting a boiler with a non-condensing econmeniwould normally be in the range of four to
five percent. Staff proposes that sources be reduo retrofit boilers that are 50 MMBtu/hr or
more with a non-condensing economizer.

A source could also replace an existing boiler &itew one that is equipped with these
systems. New boilers and modified boilers coulddepiired to have these systems.

The total capital costs for this measure are estichtn be about $90 million, with net annualized
savings of about $127 million.

One advanced technology that could replace baedsprovide significant GHG emission
reductions is fuel cells. Unlike a boiler systeéhe heat generated from a fuel cell is
electrochemical, involving no combustion. There @xisting incentives available for facilities
in the State that incorporate fuel cell technoldgpugh the Self Generated Power Incentive
Program as well as tax and other incentives. Byic40-50 percent of capital costs have been
covered by incentives.

Stationary Internal Combustion Engine Electrification

The IC engine measure would affect owners and ¢gsraf engines in industrial and
commercial operations rated at over 50 hp and asqutimary power sources—also know as
“prime” engines. This measure would not affect le@gines used for emergency power
generation.

The IC engine measure would reduce GHG emissiams individual engines by around 33
percent for natural gas fired engines and aboytetGent for diesel fired engines through engine
electrification requirements. This measure wowddena GHG emission reduction potential of
about 0.1 to 1.0 MMTCEgE per year, assuming that 33 percent of prime @sgivill be

electrified by 2020. Additionally, this measurewlab provide reductions of ozone forming
pollutants (NOx) and particulate matter.

This measure would include the replacement of I§iress with electric motors (electrification).
Another advantage of electrification is that theedi emissions from the engines are zero. The
electric motor replacing an engine must be powéxad the grid. Therefore the GHG
emissions are reduced to those of the electricdlpgpwer used to replace the natural gas or
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diesel used by the engine. Distributed generaources may power electric motors with their
own electrical power.

The total capital costs for this measure are estichtn be about $51 million, with net annualized
savings of about $13 million.

Appendix C: Industry-Other Measures Under Evaluatio n

Table 30
Reduction Measure Potential 2020 | Net Annualized Proposed
Reductions Cost Lead
MMTCO,E ($ Millions)t Agency
Industrial Boiler 05-1.5 -127 ARB
Efficiency
Stationary Internal 0.1-1.0 -13 ARB
Combustion Engine
Electrification

TThe net cost of this GHG emission reduction sfyateay not include the savings
associated with emission control requirements rsacgg0o obtain equivalent
reductions of criteria pollutants reduced as aeoelfit, or the additional costs to
control increased criteria pollutant emissions assalt of this measure. To the extent
feasible, the net cost of emissions controls fitega pollutants will be evaluated
further in measure development.
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E. GLASS MANUFACTURING EFFICIENCY

Based on a preliminary analysis, there are fivedaioer glass manufacturing plants, four
fiberglass manufacturing plants, four flat or flggass manufacturing plants and about four press
and blown glass plants in California. The glassuafacturing plants discussed in this Plan are
located in California, but the proposed strategi@y impact plants that sell their products into
California if an increase in recycle content isuiegd. States with the largest number of major
glass plants include Ohio, Pennsylvania, Califgriiexas, New York, Kentucky, and North
Carolina.

Glass manufacturing companies in California vainesize and range from small privately held
companies to large multinational corporations. ifGalia glass manufacturing companies
employ approximately 18,000 people. Production@msumption for all four subsectors of the
glass manufacturing industry are often concentragaa U.S. population centers due to the
prohibitive shipping costs of both raw materialsl @noducts, and the heavy concentration of
end-use customers. Therefore, it is not likely #rey of emission reduction strategies mentioned
would increase emissions outside of California ltesyiin GHG emissions leakage.

The amount of GHG emissions in California due ®dlass manufacturing industry’s energy
usage is 0.9 million metric tones of gé&quivalents (MMTCGE) in 2006. In addition, a direct
source of GHG emissions from the glass manufagiundustry is the C@produced by the
decomposition of two of the raw materials: sodaasthlime stone. This is estimated to be
0.1 MMTCGO,E in 2006. Therefore, the total amount of GHG aiois from the glass
manufacturing industry in 2006 was about 1 MMTEO

The container glass subsector, which producesdsofrs, and other containers, is the industry’s
largest producer, manufacturing about 1.4 milliamst of products in 2006 in California.
Currently, three manufacturers account for aboyté&Bsent of the national container glass
market. The flat glass subsector has become isiciglg global, with a rise in foreign
ownership of U.S. facilities as well as increase8.Ubarticipation in overseas plants. The
fiberglass subsector, which produces insulationtartlle/reinforcement fibers, is affected by
the economic cycles of its primary markets: thestattion, automotive, and marine industries.
The press and blown glass subsector, also caledaty glass, is very diverse and consists of
traditional products, such as lighting, cookwarg] glevision glass components along with
newer products such as fiber optics, photonicsstteeen displays, and LCD panels. This
segment faces strong challenges from foreign pre@dugparticularly in Europe and Asia, and
from the use of alternative materials.

A direct regulation approach would include onelbogthe following: emission limits on GHG
emissions, increasing the percent of recycled dladet) required in manufacturing glass to
reduce energy consumption, or requiring advanoglthtidogies. A voluntary program can be

set in place by working with the glass manufacirmdustry to encourage them to increase their
use of cullet and other energy efficient procesisaswould be cost effective. An incentive-
based program could include either a financialmtiee program or a non-monetary incentive
program used to encourage the use of the bestdlagynto reduce GHG emissions, or energy
efficient operations and maintenance procedures.
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The most economically and technologically feasgtitategy will be pursued. Remaining
potential strategies that are not pursued duecttntdogical or economic limitations may be
revisited once the proposed measure has beereict &f a period of time.

Glass Plant Energy Efficiency—Equipment Efficiency and Use of
Recycled Materials

There are several possible approaches that catidpeeal for the glass manufacturing measure.
ARB is in the early stages of evaluating the pdsesiipproaches, and the following discussion is
based on preliminary analysis. Cost associatell tvét various approaches can be better
evaluated as measure development progresses.aBtiafpates that measures could be
developed for consideration by ARB by 2011 and d@dhieve GHG emission reductions
between 0.1 and 0.2 MMTGE by 2020.

Use of Recycled Materials

This measure would establish limits on the amotictbet, require using the best technology to
reduce GHG emissions, or establish energy effi@petation and maintenance procedures.
With currently known technologies, this approactyraehieve a goal of 8 to 15 percent
reduction in greenhouse gas emissions by 202@all¥imncentive programs could be used to
encourage the use of best technology to reduce &HiGsions, or energy efficient operations
and maintenance procedures. Using currently kni@aimnologies, an incentive only approach
may achieve a goal of six to 12 percent reductiogreenhouse gas emissions by 2020.

This measure would increase the requirement forcted glass (cullet) content. Currently, glass
container manufacturers are required to use 3%pentillet while fiberglass manufacturers are
required to use 30 percent cullet for their proaurct The glass container manufacturing
industry and others estimate that each percergaserof cullet use can decrease energy
consumption by 0.2 to 0.5 percent. In additiooréased cullet use leads to decreased use of
carbonate raw materials, which would further redibeeamount of greenhouse gas produced in
the process. Another benefit to increased culletis decreased waste that would go into
landfills.

Equipment Efficiency

This measure would require facilities to use th&t bechnology to reduce GHG emissions or
adopt energy efficient operation and maintenanoequtures for manufacturing glass. The
following emission reduction methods are under m@ration.

The melting operation is the most energy intenstep in a glass manufacturing process. There
are several methods to optimize the melting opamnab reduce energy consumption for this
process that could be used to meet an energyesftigirequirement.

Existing furnaces could be modified to include atisttion of control systems for the melting
operation, minimize excess air and reduce air lgakase of pre-mixed burners, application of
adjustable speed drives on combustion air fangudag waste heat from flue gases by the use
of waste heat boiler, use of bubbler to improve tr@asfer, and type and position of the
burners. Potential energy savings are betweerlQ fgercent of the process.
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When furnaces are rebuilt or replaced, certaingcendesigns can help reduce energy
consumption. For example, considerations may delend-fired furnaces versus cross-fired
furnaces, various design features of regenerativetes, possibility of increasing the size of the
regenerator to improve heat recovery efficiencyl e latest technologies for the application.

About 30 percent of U.S. glass furnaces now usgexenriched air. The energy savings of
converting to an oxy-fuel furnace depend on theenirfurnace’s energy use, use of electric
boosting, air leakage, glass type, and cullet nsevary between 5 to 45 percent (45 percent for
replacing energy inefficient furnaces). Cost dffemess varies and depends on location,
specific circumstances, such as the current systérel efficiency, costs of NOx emissions, cost
of fuel, and cost of electricity.

Batch and/or cullet preheating can improve eneffigiency if the process allows. Cullet-
preheaters use waste heat of the fuel-fired furt@peeheat the incoming cullet batch. Energy
savings of cullet preheaters are estimated to tvedem 12 and 20 percent. Batch preheating is
more difficult than cullet preheating, as clumpofgncoming materials can affect the product
guality and melter efficiency.

The Department of Conservation (DOC) is the age¢hayimplements the California Beverage
Container Recycling and Litter Act. If the apprbas to increase the cullet used, ARB would
work closely with DOC to ensure that any regulatiich not interfere with their regulatory
mandate. However, ARB would have the authoritgdopt, implement, and enforce such a
regulation if it is deemed appropriate.

Estimated capital costs for this measure are adbiimillion, with net annualized costs of about
$6 million.

Appendix C: Industry-Other Measures Under Evaluatio n

Table 31
Reduction Measure Potential 2020 |Net Annualized Proposed
Reductions Cost Lead
MMTCO,E ($ Millions)t Agency
Glass Manufacturing 0.1-0.2 6 ARB
Energy Efficiency

tThe net cost of this GHG emission reduction sgrateay not include the savings
associated with emission control requirements rsacggo obtain equivalent
reductions of criteria pollutants reduced as aeoélfit, or the additional costs to
control increased criteria pollutant emissions assalt of this measure. To the extent
feasible, the net cost of emissions controls fiea pollutants will be evaluated
further in measure development.
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F. OFF-ROAD EQUIPMENT

Off-road GHG emission sources are varied and irecladn and garden equipment, pleasure
boats, construction equipment, industrial and corsrakequipment, and equipment used in
agriculture. The off-road emissions inventoryusrently under analysis and will likely be
updated with OFF-ROAD model. Therefore, the reducstrategies may apply to multiple
sectors and be accounted for where applicable.

Many of the emission control technologies thatwaed successfully on on-road engines are later
adapted for off-road engines and equipment use siiiategies being considered include solar-
reflective paint and solar-reflective glass, reduergine idling, electrification, and low friction

oil.

Off-Road Equipment

Solar-Reflective Paint and Solar-Reflective Glass

Technologies like solar-reflective paint and salktective glass can reduce the thermal load on
a vehicle, its interior temperatures, and ultimgtélel use. Many off-road vehicles and
equipment are offering more amenities. Largemro#fd vehicles and equipment, such as dumper
trucks, graders, combines, and some tractors, eatheamenities such as climate-controlled
cabs with air conditioning and heat. As with autdiiies, the use of an air conditioner increases
fuel usage, and thus, more GHG emissions. Thebaadogies would minimize that increase

Besides benefiting compression-ignition enginesluseonstruction and agriculture equipment,
solar-reflective paint and solar-reflective glaas also benefit marine engines used in passenger
ferries and cruise ships, and locomotives.

Reduced Idling Emissions

Anti-idling rules have been adopted for new andse-diesel trucks and in-use heavy-duty off-
road diesel equipment. While current ARB regulagifor in-use heavy-duty off-road diesel
equipment do not require automatic engine cutswftches to reduce idling, this technology
could be required in off-road applications wheregaor operational concerns allow.
Additionally, current ARB regulations do not affexft-road large spark-ignition engines (LSI)
and equipment—anti-idling requirements can be aadrto this equipment. Besides generating
emissions, non-productive engine idling also insesauel consumption, engine wear and
maintenance costs.

For instance, truck idling consumes about one gadfadiesel fuel per hour. In the case of
construction equipment, over a machine’s life, titlee typically accounts for nearly 20 percent
of the total fuel burned. As an example for camsion excavators, if anti-idling regulations and
technology were applied that reduced the idlingetimg 50 percent, about 2.9 metric tons o,CO
per year could be reduced for each excavator re&wof

Electrification

The current ARB in-use heavy-duty off-road diesglipment regulation provides regulatory
incentive for replacing diesel engines with electiHowever, electrification is not a requirement
of that rule, nor does the regulation extend to. LBéquiring electrification of off-road
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equipment where possible would reduce emissiol@&HBs, ozone forming pollutants, and
particulate matter. For example, there are ele@drklifts being used to reduce emissions in and
around warehouses. Additional use of electriclitiskio replace combustion engine forklifts
would not only reduce GHG emissions from this eqmept, but emissions of carbon monoxide
as well, a worker safety concern in enclosed spaddslitionally, many freight facilities may

still use diesel-powered forklifts to carry palletsd crates between the dock and warehouse.
Electric forklifts are cleaner and more efficieatdperate, producing no emissions at the facility.
Staff proposes requiring more electric forkliftstirese applications to reduce fuel consumption
that results in GHG emission.

Recreational marine boats might also benefit fréentafication. Electric boats are being used
for cruising, all day fishing, rental boats, andrtboats. A regulatory requirement to electrify a
percentage of electric boats for fleets such amieand tour boats might be feasible.
Additionally, consumer awareness and incentive g to promote electric boats might help
with any voluntary measures that might be proposed.

Low Friction Oil

Like motor vehicles, low friction oil can help offad engines run more efficiently and thereby,
reduce the amount of fuel used. Tests performeaherad vehicles have shown improvements
in average fuel economy by 2-4 percent. It is etgubthat the use of low friction oils in off-

road engines would have similar results.

Appendix C: Industry-Other Measures Under Evaluatio n

Table 32
Reduction Measure Potential 2020 Net Proposed
Reductions Annualized Lead
MMTCO,E Costs or Agency
Savingst
Off-Road Equipment Up to 0.5 TBD ARB

tThe net cost of this GHG emission reduction sgrateay not include the savings
associated with emission control requirements rsacggo obtain equivalent
reductions of criteria pollutants reduced as aeoélfit, or the additional costs to
control increased criteria pollutant emissions assalt of this measure. To the extent
feasible, the net cost of emissions controls fiea pollutants will be evaluated
further in measure development.
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8. RECYCLING AND WASTE MANAGEMENT

This Sector includes the following measures:

Preliminary Recommendations
(RW-1) Landfill Methane Control Measure (Discrete Eaty Action)

Other Measures Under Evaluation

Increasing the Efficiency of Landfill Methane Captue and LNG from Landfill Gas
Commercial Recycling, Extended Producer Responsiliiy and Environmentally Preferable
Purchasing

Composting, Anaerobic Digestion and Waste-to-Energy

ARB worked closely with the CAT and its sector-gfiesubgroups in developing the measures
included in this Plan. This input was evaluated analyzed by ARB and is reflected in the
measures included in this sector.

Overview

The Recycling and Waste Management sector inclirsestate’s solid waste landfills,
composting infrastructure, and recycling industri®ghen organic materials, construction
materials and other municipal solid wastes areadithed, they end up in the State’s landfills. In
California however, much of the waste is turned r@newable resources and in the process,
realizes significant GHG emission reductions. éasing waste diversion from landfills beyond
the current rate of 54 percent (which exceeds theescent mandate) provides additional
recovery of recyclable materials that will directgduce GHG emissions. Recycled materials
that are re-introduced into the manufacturing pseqaovide energy value back into the process,
and indirectly reduce the need for virgin materettraction. Further, composting provides
another life for organic materials rather than plgehem into a landfill to decompose into
methane and other gases.

Active landfills (approximately 145 statewide) a®ned by private companies, mostly large
waste disposal companies, or by municipalitiesos€dl landfills are scattered throughout the
state and once provided service to specific ldealit Other types of waste facilities, such as
compost facilities or material recovery facilit@dRF), handle diversion of reusable materials
(organic materials, traditional recyclables likgpeg plastic, glass, metals, construction
materials).

The largest emissions from the Recycling and Wislsteagement sector come from landfills
and are in the form of methane, which is produchdmmaterials placed in landfills decompose
over time. Often, decades elapse and methanetfismdecomposition still occurs. Although
methane is captured currently at many large larglfés, there are still active landfill operations
and closed landfill sites that continue to emihgigant amounts that could be captured. ARB
staff worked with the Recycling and Waste Managean$erigroup of the Climate Action Team
to develop possible measures to reduce landfilharet emissions.
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ARB identified improved capture of landfill methaag an Early Action Measure. Methane that
is currently being flared or emitted can be captuard further controlled, and can in some cases,
be used as a fuel to replace conventional fossisfuln addition, methane capture can also
reduce air quality impacts by capturing and destigpyolatile organic compounds and other
landfill gases that are emitted during the decomntiposprocess. ARB staff is working closely
with the California Integrated Waste ManagementrB¢&€1WMB) to develop this measure

which ARB will be considering during early 2009.

In addition, the sector team identified a seriestber viable measures that are currently non-
regulatory, but would aid in the overall reductmGHG emissions from the sector.
Implementation of best management practices, isectaomposting, deployment of selected
conversion technologies, commercial recycling, eaésl producer responsibility,
environmentally preferable purchasing, and productif fuels/electricity from biomass were
some of the measures to consider for the Draft.Plan

The diversion of organic material from landfillsncparovide a significant reduction in
greenhouse gases through landfill methane avoidaitteenative energy production and water
conservation. The CIWMB is undertaking effortsrtorease production and markets for
compost including development of a complete lifeleyassessment of organic diversion
alternatives; development of compost-based besagemnent practices, compost specifications
for agriculture, and a study examining the effemtiess of using compost as cover material to
mitigate methane from landfills.

Extended producer responsibility and commerciajekieg are additional ways to address GHG
reductions. Extended producer responsibility waddress the problem that many items are
now produced without regard to their end-of-lifsmbsition. Additionally, promoting

commercial recycling would increase the rate fonoeging recyclables from the waste stream for
efficient reuse. If more products are recyclalid are designed with an eye toward their end-
of-life disposal, significant amounts of GHG coblel reduced. Some of the benefits of extended
producer responsibility and most of the benefit;sxofeased commercial recycling would likely
accrue outside of California. As a result, thisasswee would reduce both co-pollutants and
global GHGs and would move towards the CIWMB'’s gafah sustainable California where all
resources are conserved to the maximum extenbfeasiVhile most of the recycling and
manufacturing may occur outside of California, satoes occur in the state (e.g. glass, paper,
and plastics manufacturing) and it is likely ssijnificant.

CIWMB also identified technologies and outreactt thauld improve emission reduction
through voluntary strategies. One method involaeseasing the use of anaerobic digestion, a
type of controlled, in-vessel decomposition of ¢tinganic fraction of the waste stream that
allows for renewable energy production. Other vaatde energy and fuel production
technologies include liquefied natural gas (LN@nfrlandfill gas and fuels from biomass.
Another method includes increasing outreach effomt®est management practices for efficient
landfill operating practices to prevent the releaskndfill gases and provide tools for landfill
operators should they move towards methane caph#ad of the regulatory deadline. These
best management practices could be used at sraatleztlosed landfills to reduce fugitive
methane releases and would also provide tools @std to consider in the event that the methane
controls could be applied even though their amofimtaste-in-place might exempt them from
the requirements.
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Preliminary Recommendations

(RW-1) Landfill Methane Control Measure (Discrete Early Action)

Enhanced control of methane emissions from munisipled waste landfills will require owners
and operators to install gas collection and corgystems at smaller and other uncontrolled
active landfills. Additionally, all affected lantd$ will be required to satisfy enhanced methane
monitoring requirements to ensure that their gdlectmon and control system is operating
optimally and that fugitive emissions are minimized

The Landfill Methane Capture Strategy is a discestdy action measure and is currently in the
regulatory development process. The measurehs fally adopted by January 1, 2010, but
will likely have a phase in period to become fud§ective. The preliminary one time estimated
cost for adoption is approximately $65 per ton &,@educed. Capital cost was estimated to be
$2,400,000 and annual operation cost of $239,000.

In addition, this sector identified a series ofesthtrategies that are currently non-regulatory, bu
will help with overall GHG reductions from actiwes that include increasing efficiencies of
landfill methane capture, recycling and waste diker. The segments below go into more detail
regarding these other strategies identified inRkeycling and Waste Management Sector.

Appendix C: Recycling and Waste Management-Prelimi  nary Recommendations

Table 33
Reduction Measure Potential 2020  [Net Annualized Proposed Adoption/
Reductions Cost Lead Implementation
MMTCO,E ($ Millions)t Agency Timeframe
Landfill Methane Control 1.0 1 ARB Board Hearing
Measure (Discrete Early Early-2009
Action)

tThe net cost of this GHG emission reduction sgrateay not include the savings associated
with emission control requirements necessary tainlgquivalent reductions of criteria
pollutants reduced as a co-benefit, or the additionsts to control increased criteria pollutant
emissions as a result of this measure. To the efdasible, the net cost of emissions controls for
criteria pollutants will be evaluated further in aseire development.

Other Measures Under Evaluation

Increasing the Efficiency of Landfill Methane Capture

To support the landfill methane control measur&VNB recently approved a best management
practices (BMP) guidance document that can be aseuh outreach tool to optimize and
increase the efficiency of landfill methane captui@plementation of BMPs may further reduce
emissions from landfills and improve gas collectésficiencies beyond the control measure.
Emission reductions from specific BMPs have notbgeantified at this time. ARB and

CIWMB will work together to assess the need forutatpry action to mandate specific BMPs at
California landfills.
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Liquefied Natural Gas (LNG) from Landfill Gas

This measure implements grant-funded projects atiawdfills to demonstrate commercial scale
technologies for converting landfill gas to LNG &t fuel. Recovery of landfill methane that
is combusted through flaring can be captured asradss renewable energy source. Executive
order S-06-06 directs State agencies participatirige Bio-energy Interagency Working Group
to enhance the sustainable management and develbpfrteomass resources for electricity
generation and production of alternative fuels {floiels). However, substantial financial and
technical barriers exist for in-state productiorL®bIG from landfill gas. The technology transfer
from these commercial projects, which are expetdesbnclude in June 2009, could provide
significant GHG reduction opportunities.

Commercial Recycling

The commercial recycling measure focuses on ineceasmmercial waste diversion. There are
about 24,000 commercial businesses in Califorraadglenerate over half of the statewide solid
waste. Reductions in greenhouse gas emissionsecegalized from solid waste management by
recovering traditional recyclable materials frore tommercial waste stream with the goal to
remanufacture these materials, thus reducing ta@tigirgin raw materials. Traditional
recyclable materials have significant intrinsic rgyevalue that displaces fossil fuel energy
requirements when introduced back into the manufang cycle.

The commercial recycling measure has an issue whisranclear where the GHG emissions are
occurring. Therefore, it is not clear if emissiamsuld be reduced in California, or in another
location where virgin raw materials are derivedthar location of re-manufacturing. Benefits
from the commercial recycling measure include agdithethane emissions from landfill
disposal by recycling materials from the wasteastre Furthermore, research and studies are
planned to investigate potential for commercialodiag.

Extended Producer Responsibility and Environmentally Preferable
Purchasing

Extended producer responsibility is a strategyldcga shared responsibility on the producers,
and all entities involved in the life cycle of aoduct for reducing the health and environmental
impacts that result from supply chain, productiese, and end-of-life management of a product.
A major component of this measure includes prodastgn changes that minimize a negative
impact on public health and the environment atestage of the product’s lifecycle. By
implementing extended producer responsibility addél environmental benefits could also be
realized such as reductions in air emissions aridnpallution along with waste minimization.
Environmentally preferable purchasing (EPP) camecedhe quantity and toxicity of waste in
California by purchasing recycled, repairable, dathble goods. This concept provides the
State an opportunity to lead by example in redu@ht{> emissions.

Composting

Various activities for increased the production amatkets for compost and diverting these
organic materials from landfills are being pursasdneasures in this sector. Diversion of
organic material can provide a significant redutid greenhouse gases through landfill
methane avoidance. Additional GHG emission reduastare achieved through beneficial
offsets associated with reduced water consumptdrfertilizer production resulting in energy
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Recycling and Wikeagement

savings in pumping irrigation water and manufaciiand transporting fertilizer. CIWMB
efforts to increase the production and marketedonpost include a complete life cycle
assessment of organic diversion alternatives; cetdpased best management practices;
development of compost specifications for agria@f@nd a study examining the effectiveness
of using compost as cover material to mitigate me¢hfrom landfills. However, because
composting facilities emit Volatile Organic CompagnVOCs)which are criteria pollutants
that contribute to ozone formation these facilitiesy have some region-specific (i.e. San
Joaquin Valley) air district permitting requiremetistacles.

Anaerobic Digestion and Waste-to-Energy

Anaerobic digestion is a type of conversion tecbgglthat diverts organic materials from the
waste stream to be utilized as feedstock for astiigie process that produces energy and
displaces fuel or energy derived from fossil fuela sustainable manner. This measure would
seek to increase anaerobic digestion of green wasté waste and other organic components of
the waste stream. Typically the energy producethbyanaerobic digestion process is used in
the form of LNG, compressed natural gas (CNG) lectacity for on-site energy needs or in
some cases, it can be exported to the energy grid.

The remaining waste to energy measures seek taigpplee deployment of GHG
reducing technologies by providing funding thatstssdevelopers in demonstrating their
technology for commercialization of promising enmeggrenewable technologies, such as
projects involving biofuel technologies.

Benefits from these measures include avoided metbamssions by increasing waste diversion
of organic materials from landfills, in addition tiging collected methane for renewable waste-
to-energy projects.

Appendix C: Recycling and Waste Management-Other
Measures Under Evaluation

Table 34
Reduction Measure Potential 2020 |Net Annual ized Proposed
Reductions Cost Lead
MMTCO,E ($ Millions)t Agency
Increasing the Efficiency TBD TBD CiwMB
of Landfill Methane
Capture
Liquefied Natural Gas 1.0 TBD CiwMB
(LNG) from Landfill Gas
Commercial Recycling up to 6.5 TBD CIWMB
Extended Producer TBD TBD CIWMB &
Responsibility & DGS
Environmentally
Preferable Purchasing
Increase Production and 3.1% TBD CIWMB
Markets for Compost
(studies underway for
data development)

%3 Some GHG reductions may occur outside of Califarpending results of costs-benefit/lifecycle asisly
® Preliminary estimate by CIWMB, based on 50% diier®f compostable organics from landfills
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Reduction Measure Potential 2020 |Net Annual ized Proposed
Reductions Cost Lead
MMTCO,E ($ Millions)t Agency

Anaerobic Digestion 2.2 TBD CIwWMB

tThe net cost of this GHG emission reduction sgrateay not include the savings
associated with emission control requirements rsacgg0o obtain equivalent
reductions of criteria pollutants reduced as aeoélfit, or the additional costs to
control increased criteria pollutant emissions assalt of this measure. To the extent
feasible, the net cost of emissions controls fiea pollutants will be evaluated

further in measure development.
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9. FORESTS

This sector includes the following measures:

Preliminary Recommendations
(F-1) Sustainable Forest Target
= Implementing Strategies:
Forest Conservation
Forest Management
Afforestation/Reforestation

Urban Forestry
Fuels Management

ARB worked closely with the CAT and its sector-gfiesubgroups in developing the measures
included in this Plan. This input was evaluated analyzed by ARB and is reflected in the
measures included in this sector.

Overview

California’s forests play a critical role in thea&#'s carbon balance, with the unique capacity to
remove CO2 from the air and store it long-terma®an. The forest sector is the only sector
included in the Scoping Plan that provides a naioneal of GHGs.

The goal of the Sustainable Forest Target, medsurds to use Board of Forestry and Fire
Protection authority to maintain this capacity lutng regulations for sustainable forestry, post-
harvest restocking, fire hazard reduction, timbetlaonversion and fire safety, and existing
forest improvement assistance programs. The datategies F-i through F-v is to enhance the
capacity for forests to sequester and store matmoahrough measures such as additional
voluntary actions, expanded assistance programsnankets.

Current net forest sector emissions are approxignédeMMT CO,E (2002-2004 average). This
net number is negative because the gross emissi@from disturbances such as fires,
harvesting, land conversion, and decompositionaddvand other forest products is less than the
gross atmospheric uptake and sequestration of icdrbm forest growth. Forests provide
multiple ecological benefits (for example, habitdtucture, and nutrient cycling), as well as a
suite of other human benefits or services on whietdepend (for example, water storage, soil
stability, air and water purification, wood prodsicand recreation).

The 33 million acres of forest land in Californiaver one third of the State. Ownership is split
about evenly between the public and private sectbifsy-two percent of forest land is managed
by the federal government, 45 percent by privateddavners, and 3 percent is managed by the
State. Stakeholders in the forest sector constivate landowners, public land managers, non-
profit organizations, agencies, local governmegms, community-based groups. Forests can be
characterized as tree-dominated landscapes whicbuggport greater than ten percent tree
canopy cover and include forestlands, woodlandsruforests, and rangelands. The forest
sector also includes all primary wood productsyalt as wood fiber for bio-energy.
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Preliminary Recommendations

(F-1) Sustainable Forest Target

This measure recognizes that the current abundzrfoeest carbon stock in California is, in
part, a result of rigorous forest practice rulest tightly control forest management across the
State. The California Forest Practice Rules arertbst stringent in the country. The goal of the
Sustainable Forest Target is to maintain the curEeMMTCOE net forest sink through 2020,
using the mechanisms provided by the Forest PeaBlides, timberland conversion regulations,
fire safety requirements, and forest improvemesiséance programs, as well as the California
Environmental Quality Act (CEQA) which mandates iaamce or mitigation of forest carbon
losses to conversion. Establishing a sequestrtdigiet resonates internationally—deforestation
is recognized as the single largest contribut@iobal GHG emissions—while also setting a
precedent for the rest of the land base.

Forest Practice Rules MechanisRegulatory actions that affect carbon sequestratioprivate
forest lands are enforced through the CalifornieeBbPractice Rules by the California Board of
Forestry. For example, Forest Practice rule ceamgplemented in December 2004 will

produce an additional annual -2.2 MMT CO2e reductin2020. The Board of Forestry and

Fire Protection in conjunction with the ResourcegAcy, the California Department of Forestry
and Fire Protection, and the Air Resources Boalidewaluate how current regulations and
programs address GHG emissions so that it can @astievement of the -5MMT CO2e target.
This assessment includes updating approachesitoagisig the annual forest inventory,
developing a statewide forest carbon monitoring asskssment plan, and a re-assessment of the
current regulatory framework in the context of carlbenefits.

CEQA MechanismPrivate lands are strongly influenced by developnpeessures. Local
Government has the primary land use authority uttdeCEQA and Government Code. While
local government has land-use authority for norbemands, the Board of Forestry and Fire
Protection has pre-emptive land use authorityifoberland where the land use is to be changed
to a non forest management use. The Public Ress@ode (PRC 4621 et.seq.) requires
Timberland Conversion Permits (TLC) where the lasd change will occur, and these permits
are subject to CEQA. The CEQA process providehdéurauthority for the conversion permit
process to require mitigation for these proje®ggulatory changes for the TLC process could
help direct conversion away from forest lands gravide net GHG benefits and identify
potential mitigations. CEQA guidelines are beiagised to ensure evaluation of GHG
emissions and climate change impacts which widrgjthen the ability to require mitigation for
the loss of carbon stocks through the conversiamudferlands.

California forests face the additional threat a tmpacts of global warming. Uncertainty about
how much the climate will change and how feedbaaksaffect forests make it particularly
difficult to predict future emissions for this sect Achieving the goal of -5MMTCOZ2E from

the Forest sector by 2020 will require active pgvttion by the private sector and local, state,
and federal governments to fully implement. Jucisoin or authority issues are a function of the
land base and the specific actions needed to althevGHG benefits. Land-use conversion,
and its impact on emissions, links the forest seicithe Land-Use and Local Government
sectors under the Scoping Plan.
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Appendix C: Forests—Preliminary Recommendations
Table 35
Reduction Strategy Potential 2020 Net Annualized Proposed Adoption/
Reductions Cost Lead Implementation
MMTCO,E ($ Millions)t Agency Timeframe
Sustainable Forest 5 50 Board of 2020
Target Forestry
and Fire
Protection

TThe net cost of this GHG emission reduction styateay not include the savings associated
with emission control requirements necessary taiokgquivalent reductions of criteria
pollutants reduced as a co-benefit, or the additionsts to control increased criteria pollutant
emissions as a result of this measure. To the efdasible, the net cost of emissions controls for
criteria pollutants will be evaluated further in aseire development.

Implementing Strategies

Five non-regulatory strategies have been identifieehhance the capacity for forests to
sequester and store more carbon above the regutatpacity.

1) Forest Conservation

2) Forest Management

3) Afforestation/Reforestation

4) Urban Forestry

5) Fuels Management

The most significant opportunities for near-terrdugtions come from using residual forest
wood waste from fuels management and urban foregtayegies to displace fossil fuel in energy
generation. Annual savings by 2020 are calculaseti MMTCOZ2E. The removal of fire-
hazardous fuels from forests as an energy souséhbadual benefit of reducing the frequency
and magnitude of wildfire and the associated emnssi While the benefits of displaced fossil
fuel use come from activities in the forest sedioe, potential annual emission reductions are
accounted for in the energy sector. By promotireguse of biomass for bio-power (electricity)
and bio-fuel production, the forest biomass straf@@poses to achieve forest management
goals by satisfying the growing demand for renewaplergy sources and at the same time
helping meet the state’s bio-power objectives,udirig the Renewable Portfolio Standard.

» Conservation and fuel management implementationoagpes are already underway, and
will provide guaranteed reductions in 2020 thropgbposition funds 40, 50, and 84.

* Investment in the Afforestation/reforestation tggtin the near-term will lead to
significant long-term (2050) benefits. This stratagay provide more than 23 MMTCO2E
per year by 2050. The near-term GHG benefits isfdtrategy are small because site
preparation activities may result in emissions.

» The offset market could provide 0.5 MMTCO2Z2E pernjeahe 2020 timeframe, but as
much as 13 MMTCOZ2E per year by 2050 for reforesta#ind forest management
activities. The adoption of additional forestrpturcols for actions under other strategies
may enhance GHG benefits from markets.
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» Strengthening the funding base for the CaliforroeeBt Improvement Program (CFIP)
will provide future consistency to support ongo#igorestation/reforestation and Fuels
treatment activities. Increased activity acrogsSkate, and the associated GHG
reductions, could be maintained if the CFIP progfanding were more continuous.

California’s forests will play a role in the Stagejoal of reducing emissions but given the
inherent uncertainty in quantifying emissions aeduestration in this sector, especially with
climate change, additional research and the dexmetap of pilot projects and quantification tools
are necessary. Strategies under this sectoregllire active participation by private landowners
and local, state, and federal governments to foljlement and realize maximum GHG
benefits. Strategies in the Forest sector wiltnaitt with those in other sectors including land
use, waste management, agriculture, water, anttielgc Investing in research and
guantification tools will be necessary to impromeantory and modeling accuracy.

Strategy: Forest Conservation

California forests and woodlands continue to besttped and converted to non-forest uses. Cal
Fire’s Fire and Resources Assessment Program (FR&Acts a conversion of 312,000 acres

of forestland and 258,000 acres of woodlands bet28€0 to 2020. In addition to residential
and industrial development, forests and woodlandyg akso be converted for roads, powerlines,
rail, pipelines, agriculture and rights-of-way.

Tools available to prevent or mitigate conversiaciude land use planning, conservation
easements, and mitigation banking. Agencies orgoMernmental organizations may buy or
accept donations of forestland (fee title) easemenbther interests to preserve and enhance
them for forest uses such as habitat, recreatmmpunity forestry, and timber management.
When easements or other interests are sold or ehriaie landowner can have the property
assessed for the purposes of lowering their téilla  To ensure carbon sequestration over the
long term, these forest and woodland land purchgsesrally require permanent retirement of
development rights, preclude uses that would redadaon stocks or sequestration capacity, and
include management geared toward maintaining seasing carbon sequestration through
conservation management projects. Mitigation bagks quantified under the
Afforestation/Reforestation strategy

The following implementation approaches have alydsetn funded or have a high likelihood of
funding available to them.

* Proposition 40 and 50 purchases of forest and vemaldin 2005 and 2006. This
implementation approach protected forests and vematdl from conversion through fee
title or easements. These forests will continugramluce GHG benefits in the future as
they mature.

» Proposition 84 purchases to conserve forest andvoaklland habitats

* Future funding. This measure assumes funding f@stand woodland conservation
projects that is comparable to Proposition 84.

Strategy: Forest Management

There are significant opportunities to increasecdrd®on storage on managed forest lands over
the next few decades by increasing forest growtbutfh healthy and fully stocked stands that
utilize site potential for growth while resisting minimizing emissions from fire, insects and
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disease. Timberlands statewide are growing atoxjpately 2.4 percent per year and this
represents about 70 to 75 percent of their potentiiany of the timberland owners in California
could make voluntary choices to manage their ftaeds at a level above the minimums of the
Forest Practice Act and Rules.

This strategy includes the following implementatapproaches, which are incentivized by the
carbon market.

* Riparian Zone Extension. The voluntary extensiothefexisting riparian protection zones
currently required by the Forest Practice Rules.

» Timber Stand Improvement. These activities inclileemoving hardwoods and
increasing conifer stocking, 2) thinning standstoease the growth rate for remaining
trees, 3) optimizing rotation age from a carboa tifcle perspective, 4) planting
additional trees where the existing stocks ardurdbyt utilizing the biological potential of
the site. The additional value of the carbon piibvide the incentive for the private
landowners to make the additional investment iiir theds to better utilize the growth
potential.

Strategy: Afforestation/Reforestation

Forest activities can have both near-term and teng- GHG benefits. Tree planting has very
significant long-term benefits. FRAP analysis shdhat reforestation/afforestation planting
activities over the next decade may reap more A3aMMTCOZ2E annually by 2050. However,
the near-term benefits provided by planting seggliare minimal, since the removal of brush
and replanting of trees initially produces a snraitease of emissions.

Afforestation is the establishment of a forestinaaea where the preceding vegetation was not
forest. Reforestation is the establishment ofveatiee cover on lands that were previously
forested, but have had less than ten percent ame@py cover for a minimum of ten years.

The afforestation/reforestation strategy is implatad through a number of separate measures
that cumulatively increase the acres of land thaf@rested annually.

* CFIP. The California Forest Improvement Program iatstered through Cal Fire
authorizes the Department to provide technical@hdr assistance (cost share funding) to
private landowners with ownerships 5,000 acresuantter. Through additional funding
the existing cost share program would be abledmease the amount of afforestation and
reforestation that is done on private lands.

» State land reforestation. On state lands, authexists to implement
afforestation/reforestation projects.

» Federal land reforestation. On US Forest Serviceodiner public lands, federal agencies
have the authority to implement afforestation/regation projects.

» Mitigation. This measure analyzes potential GHGdfies of having CalFire and local
government require reforestation mitigation of 8trand woodland converted.

» Offset Program. Developing a market for GHG o#sgill encourage landowners to
reforest areas currently occupied with brush ahérotegetative communities and to
implement other conservation forest managementipesc
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Strategy: Urban Forestry

The urban forestry strategy goal is to create Gld@Gelits by planting trees in urban areas
through 1) carbon sequestration, 2) reducing engegyand due to shading, and 3) providing
biomass for fossil fuel alternatives from urbanegn” waste. Urban forests provide many co-
benefits, such as reducing stormwater runoff, iasireg property values, reducing VOC
emissions, providing social benefits, among othdiany cities and organizations are actively
involved in tree planting to expand the role ofanlforests. In areas where urban development
interfaces with wild lands individual land owners also engaged in tree planting and various
forms of vegetation management affecting fire risttuction, forest carbon sequestration, and
energy savings.

This strategy is already being implemented throggyernment actions and voluntary planting
on private property and potentially could resulthe planting of over nine million trees through
2010 using voluntary and incentive programs.

The implementation approaches include:

» Agency planting. The State supports efforts byatevand public landowners, non-profit
organizations, and local governments in urban aeekseep planting suitable species of
trees in strategic locations to provide maximumebés of shade, minimal long-term care
costs, and low capacity to emit smog-forming cduetits.

* Voluntary planting. As voluntary actions, homeowsmeommonly plant trees on their
property for a variety of reasons. Education amdketing can help achieve the strategic
planting of these trees to maximize survival andehés and can result in an additional 1.2
million trees planted annually. Through city amsinanunity based organizations there are
several major initiatives to increase voluntargtpéanting in California.

The GHG emission reductions from sequestrationisteel in Table 5. Reductions from shading
benefits (reduced air conditioner use) and bio-poveeighly 0.6 MMTCOZ2E, are not included
because they will be reported in the energy sdotavoid double counting.

Strategy: Fuels Management

The forest fuels management strategy would redusengiouse gas emissions through two
implementation mechanisms.

» State and federal fuels treatment. The primary gb#ie strategy is avoiding large,
uncontrolled wildfires and the associated GHG eimmssthrough mechanical treatment.
Mechanical fuel treatment can include crushing brarsd other fuels as well as removing
trees that serve as ladder fuels to the crown.

» Forest biomass for use in bio-power and bio-fuetipction. This strategy supports the
goals of the Bioenergy Action Plan which targetsapped biomass resources to produce
transportation fuels, electricity generation, armajbs including enhancement of the
supply of biomass through fuel hazard reductiordU®&ons could be as much as 3.7
MMTCOZ2E per year, but to avoid double-counting éhesductions are tallied in the
energy sector.

State fuel treatment activities are partially supg through existing proposition funding and
CFIP. Additional funding would be needed to supppeater activity. The forest acreage
requiring treatment is significantly larger thae #reas that can be addressed with available
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State and federal funding. By promoting the uskiomass for bio-power (electricity) and bio-
fuel production, the forest biomass strategy prepde achieve forest management goals by
satisfying the growing demand for renewable ensgyces and at the same time helping meet
the state’s bio-power objectives, including the &eable Portfolio Standard.

It is commonly accepted that the reduction of téaatst fuel load along with changing the
structure and arrangement of those fuels has #iymsifect on the ability of fire
suppression forces to control a fire. Quantifmatdf the GHG benefits associated with
avoiding wildfire through fuels treatment is diffic because of the unpredictable nature of
fire. The GHG benefits are very likely much largiean reported here, but the uncertainty
warrants conservatism in the estimate.

Appendix C: Forests—Implementing Strategies

Table 36
Reduction Strategy Potential 2020 |Net Annualized Proposed
Reductions Cost Lead
MMTCO,E ($ Millions)t Agency

Additional Forest

Management Strategies

O Forest Conservation

O Afforestation/ Minimum 5 TBD Cal Fire
Reforestation

O Urban Forestry

0 Fuels Management

O Forest Management

TThe net cost of this GHG emission reduction sfyateay not include the savings
associated with emission control requirements rsacgg0o obtain equivalent
reductions of criteria pollutants reduced as aeoelfit, or the additional costs to
control increased criteria pollutant emissions assalt of this measure. To the extent
feasible, the net cost of emissions controls fitega pollutants will be evaluated
further in measure development.
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10. HIGH GWP

This sector includes the following measures:

Preliminary Recommendations
(H-1) Motor Vehicle Air Conditioning Systems: Reduction of Refrigerant Emissions from
Non-Professional Servicing (Discrete Hg Action)
(H-2) SK Limits in Non-Utility and Non-Semiconductor Applications (Discrete
Early Action)
(H-3) High GWP Reduction in Semiconductor Manufactiring (Discrete Early Action)
(H-4) Limit High GWP Use in Consumer Products (Disrete Early Action)
(H-5) High GWP Reductions from Mobile Sources
= Low GWP Refrigerants for New Motor Vehicle Air Catidning Systems
= Air Conditioner Refrigerant Leak Test During Veleicddmog Check
» Refrigerant Recovery from Decommissioned Refrigat&hipping Containers
= Enforcement of Federal Ban on Refrigerant Releas@gl Servicing or Dismantling
of Motor Vehicle Air Conditioning Systems
(H-6) High GWP Reductions from Stationary Sources
High GWP Recycling and Deposit Program
Specifications for Commercial and Industrial Redrigtion
Foam Recovery and Destruction Program
SF6 Leak Reduction and Recycling in Electrical Apggions
Alternative Suppressants in Fire Protection Systems
Residential Refrigeration Early Retirement Program

Overview

While not a discrete sector of the California eaogpthe High Global Warming Potential (high
GWRP) sector consists of a broad range of sour@sthit gases that have hundreds to thousands
of times the climate impact as GOHigh GWP substances are largely used as refmgein
stationary and mobile source air conditioning agfdgeration. However, high GWP gases are
also used as foam-blowing agents, in electricalstrassion, as fire suppressants, in consumer
products, and in the semiconductor industry.

High GWP GHGs can generally be categorized as KRotbocol gases, Montreal Protocol
gases, and several miscellaneous gases not cavaded either treaty.
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Appendix C Figure 7

Greenhouse Gases

High GWP Gases

ODS Substitutes
Kyoto Protocol

Montreal Protocol
(ODSs)
CFCs
HCFCs

The first category of high GWP GHGs is ozone-depiesubstances (ODS), which include
chlorofluorocarbons (CFCs) and hydrochlorofluorbcars (HCFCs). ODS production is
controlled under the Montreal Protocol as a resiutioncerns about stratospheric ozone
depletion, but emissions are not controlled. Thaeulying assumption of the Montreal Protocol
is that the gases produced will eventually be emittHowever, for some end uses there can be a
considerable time lag between gas production angsgzn. Because ODSs have been used as
blowing agents in foams and are stored as refngglia various systems, there is a legacy of
gases that will be emitted unless recovered, waretreferred to as “banks”. Currently, ODS
banks total over 600 MMTC4E in California, even though most production of GRE
developed nations stopped in 1996. The Montreatioeol Technology and Economic
Assessment Panel (TEAP) estimates that the mapfritye CFCs, currently banked will be
released to the atmosphere over the next seveaed yaless preventative measures are taken.
HCFCs will be produced in developed countries l2@R0, and emissions and banks of these
chemicals will continue to build until HCFC-22 pleasut begins in 2010.

As a result of the Montreal Protocol’'s phaseouddfSs, the gases have been replaced with
hydrofluorocarbons (HFCs) and perfluorocarbons (®F®hich are hence called ODS
substitutes. Whereas ODSs have negative impackhoth climate change and stratospheric
ozone, ODS substitutes are not ozone-depletingieupotent GHGs. CFCs typically have
GWPs on the order of 2 to 10 times that of the HISO9reventing the emission of CFCs could
result in major climate benefits. Along with sulfuexafluoride (S§), HFCs and PFCs are
Kyoto Protocol gases and are specifically listeAB32.
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Other high GWP GHGs include nitrogen trifluorideFgN hydrofluoroethers (HFEs), and
perfluoropolyethers (PFPEs). Available informatismresently insufficient to quantify the
emissions and banks of these gases in Californiaf s likely that the quantities are small.

Due to the reference to Kyoto sources in AB 32 nezdepleting substances are not included in
California’s AB 32 1990 GHG inventory that defirtbe target for 2020. The majority of ODS
substitutes are Kyoto gases and are thus includ#dekiinventory. Emissions and banks of
Kyoto Protocol gases are building as ODSs are phaseand are replaced by ODS substitutes.
In total, the high GWP sector is currently estindai@ represent on the order of 3 percent of the
GHG inventory. However, the sector is growing raprimarily due to the increased use of
substitutes for ozone-depleting substances (ODS).

A distinguishing trait of the high GWP emissions #rat they are not used by a distinct
economic sector, and that the gases are primdriht@rest in the contexts of climate change
and, for some gases, ozone depletion. That $adjigh GWP emissions are of great
importance because of the potency of the substafaresxample, one pound of §kas the

same effect on global warming as 11 metric tonS@{. In addition, banks of high GWP gases
and their impending emissions are a unique sitnatithe combination of non-Kyoto GHGs and
Kyoto GHGs leads to intricacies in estimating emisseductions from source categories that
are in the inventory for some gases and excludedtfeers. The Draft Scoping Plan addresses
these high GWP gases as a sector, as this is thiecarovenient method to design an overall
emission reduction strategy.

A variety of strategies are being pursued to redhigle GWP GHG emissions at all stages of the
life cycle. In the development and production ghaspreferred path to reduce or avoid entirely
emissions from high GWP gases is to require arutf@mnote the use of safe and effective
alternatives with either much lower GWP or no glokarming impact. Examples of
replacement measures include alternative fire agsants and low GWP refrigerants in new
motor vehicle air conditioning (MVAC) systems. FRoruse products, measures to limit gas
leaks are being pursued such as leak tightnesgispgons for commercial and industrial
refrigeration. At the end of a product’s life, reaees emphasize recovery of high GWP gases,
such as Sfrecovery from electrical transmission and partadeelerators. Existing banks are
targeted for destruction to avoid future emissions.

The low cost of many high GWP GHGs, as well as lafckcentives for emission control, has
resulted in the current standard practice of simglgharging leaky or poorly
designed/maintained systems, or using high GWP GHGsmpletely emissive processes. Low
costs and the lack of enforced regulations limitielgases have also lead to low recovery and
reclamation rates for many high GWP GHGs, meartiagtenting occurs during maintenance
or end of life disposal. A combination of a trati reporting, repair, recovery, recycling, and
deposit program is proposed as a key mitigationsomea The aim of such a program is to use
the price signal of a deposit (proportional to 8P of emitted and banked gases) to
incentivize alternatives and further promote effitiuse and recovery of high GWP gases. The
high GWP sector is also a viable candidate forldistaing a fee program to better promote
lower GWP alternatives, lower overall use and grneptoduct recycling. For uses where there
are not viable lower GWP alternatives and all reabte emission reductions efforts have been
exhausted, mitigation fees could be used to sumftsetting all or a portion of the remaining
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emissions. The role of a fee will be investigatsdgart of the process for reducing emissions
from the high GWP sector.

Under business-as-usual, emissions from the sastagxpected to triple over the next several
years translating into emissions of high GWP Kygases of over 40 MMTC4R in 2020. The
collection of recommended measures is expecteteld geductions of at least 15 MMTGB of
Kyoto gases in 2020 with the potential for furthedluctions as new low GWP substitutes are
developed. The use of fees within this sectorattikély yield higher reductions. In addition,
measures will also target sources of non-Kyoto 4P gases, with substantial reductions in
2020 (over 15 MMTCGE) expected for ODS, particularly from “banks” oatarials. Although
these reductions in non-Kyoto gases cannot be eduntvard AB 32’s reduction requirement,
the measures that target ODS will also yield radastof ODS substitutes.

All high GWP measures presented in this documeng veentified in ARB’s October 2007

Early Action Staff Report. Following the developmef the rules needed to implement these
measures, staff will assess whether additional oreasare necessary and feasible for achieving
additional reductions in high GWP GHG emissions.

Preliminary Recommendations

(H-1) Motor Vehicle Air Conditioning Systems: Reduction of
Refrigerant Emissions from Non-Professional Servicing
(Discrete Early Action)

The primary purpose of this measure is to redueesthissions of the high GWP gas HFC-134a,
a potent greenhouse gas (GHG) with a global warmpotgntial (GWP) of 1,300, from activities
associated with do-it-yourself (DIY) charging. thre future, this measure will be expanded or a
complementary measure will be developed to govesfepsional servicing and repair of these
systems.

Under normal operation, a motor vehicle air conditng (MVAC) system may slowly lose
refrigerant due to “normal” leakage. Larger leaks generally due to compressor leaks, and
malfunctioning hoses and connections. When a \&hiair conditioning system loses cooling
effectiveness due to the loss of HFC-134a refrigiethe vehicle owner has two choices for
recharging. The system can be recharged or “topfféedsing small cans of HFC-134a
purchased at retail auto parts stores, or it casebaced by a professional auto shop.

Do-it-yourselfers can save money by performing aA@/system recharge using small cans of
refrigerant instead of having a professional penfthhe recharge. However, the DIY rarely
properly identifies the leak or performs repairg doi a lack of adequate training and/or
equipment. It is also likely that DIY rechargesoMVAC system results in the release of more
HFC-134a than a recharge performed by professiptraihed and industry-certified technicians
at a licensed auto repair facility.

The goal of this measure is to reduce or elimitfaeemissions associated with nonprofessional
servicing of MVACs. Under current procedures, esaiss occur from servicing procedures,
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unused refrigerant remaining in the used can (e&h) hand unrepaired leaking systems when a
DIYer recharges his MVAC.

ARB staff is presently considering two options &aldressing emissions reduction from
nonprofessional servicing of MVACs. One option \brestrict the sale and import of the small
cans of refrigerant and allow only professional/gé#ng of MVACs. This proposal would
eliminate DIY servicing and the emissions that gthw. MVACs would be serviced and
repaired, as needed, by trained certified techmscicsome consumers would forgo air
conditioning in order to avoid the added cost, amhe would take their vehicle to the
professional shops. At full implementation, umbmut 1.7 million cans would no longer be
available for the DIY market.

Potential emission reductions for the “small caales restriction would amount to
approximately 0.47 MMTCgE. The “can heel” emissions would be reduced bexaales of
small cans of refrigerant would not be permitted.

The other mitigation option under consideration lddocus on reducing the emissions from the
can heel. This proposal would require the instialieof self-sealing valves on the small cans of
refrigerant, along with a provision for an effeetivan deposit and return program to collect used
cans of refrigerant directly from the customerrefrigerant recycling or destruction. The
combination of sealed cans and refrigerant recoweyld thereby minimize the emissions from
can heels, but would not address MVAC system leaks.

The estimated emission reductions for the selfusgafalve and recycling program are 0.22
MMTCOE in 2020. The Board is expected to consider thasure recommended by staff at its
January 2009 hearing with an enforceability datddoyuary 2010.

Related measures aim to ensure that professionatieg of MVACs in California is less
emissive than current practices. ARB staff wilpkxe the benefit of more stringent technician
certification requirements, new requirements foumgable refrigerant 30 pound containers, and
other steps to improve professional servicing tio gdditional emission reductions.

(H-2) SFe Limits in Non-Utility and Non-Semiconductor Applications
(Discrete Early Action)

SFK; is a versatile gas used in a multitude of indastimcluding use by utilities as well as the
semiconductor industry. These two uses will bereskbd as separate measures. This Discrete
Early Action measure focuses on the non-utility/@emductor-related emissions of SF
Specifically, the measure will consider a potertbah on the use of $where technologically
feasible and cost-effective alternatives are alibelaas well as a mitigation fee and/or a
performance standard for other uses.

The main uses of $kn California that are not directly related tolities or semiconductor
manufacturing include: magnesium casting, traceng (including fume hood testing),
consumer products, and medical uses (ultrasougdssiggery). Alternative gases are being
pursued for magnesium die-casting, consumer predant tracer gas uses. Medical use
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emissions appear to be very low, and are propasbd exempt from SFbans due to low
emissions, high costs, and lower effectivenesstefratives.

Based on emission estimates for 2004, emissiorctieths by 2020 are expected to be up to 0.3
MMTCO.E, but could be as low as 0.1 MMTGE)

The largest expected costs are for the magnesiatorseith capital costs of $573,000 for
equipment replacement for 2 facilities and a c6§50,000 per facility for training? If

turnover is high, this could be an annual coster&lare two California facilities that are known
to be using Sgand one that may be usingsSPepending on the alternative used, cost savings
could be equivalent to $54,000 annually. The sastngs are only applicable if 3@ the
alternative used. Other alternatives are likelpealose in cost to SF

Costs for the other sectors cannot be quantifiedistime. However, the capital costs and
operating costs are expected to be small or may emme with a savings. Capital costs could
occur if new detection equipment is needed. Tis @bthe alternative gas, which will be an
operating cost, is likely to be the largest expasskarge infrastructure changes are not needed.
Alternatives are likely to be less expensive thBg@ a per-unit basis, but whether overall cost
savings occur depends on the relative amountshstisute gases needed.

(H-3) High GWP Reduction in Semiconductor Manufacturing
(Discrete Early Action)

A specific subset of high GWP gas use is in theies@mductor industry. California
semiconductor and related device production faegdiemploy approximately 9,300 employees,
representing approximately 0.06 percent of totatestide employment. While these businesses
are located throughout the State, they are coratextin the Bay Area, primarily in the Silicon
Valley.

Six local air quality agencies in the state culserggulate emissions of volatile organic
compounds (VOCs) from the semiconductor and reldéxitces industry. Federal law (National
Emission Standards for Hazardous Air Pollutantglires treatment of hazardous substances so
that potential public health risks are mitigatétbwever, emission reductions of high GWP
gases (which are not VOCs or toxic compounds) fileese facilities have only occurred
voluntarily through agreements with the U.S. EPA arsmall number of California
manufacturers.

An existing national, voluntary GHG reduction agneat with the U.S. EPA will expire in
2010. The Semiconductor Industry Association (S$Adiscussing renewing the agreement.
California’s proposed regulation could be used a®del for any new national regulatory or
voluntary program.

% Environment Canada. 1998. Powering GHG Reductiommigh Technology Advancement. Clean Technology
Advancement Division, Environment Canada.

U.S. Environmental Protection Agency 2006. Glddlgation of Non-CQ Greenhouse Gases. U.S.EPA Report
430-R-06-005. June 2006.
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The semiconductor manufacturing industry uses pialtcHGs with a range of global warming
potentials from 6,500 to nearly 24,00he sector has considerable emissions but also has
potential to be an important source of GHG redunstioThis proposed measure is designed to
reduce the emission of these gases by 50 peraantZ006 levels.

Based on the results of an industry survey conduayeARB in 2008, the GHG emissions from
more than 100 semiconductor and related devicdgitscfor 2006 (the latest reportable year)
are approximately 0.3 MMTC4B. This is lower than the initial estimate of 81 TCO,E®®

and reflects the current gas usage and controtegswn-place.

Historical trends have shown that fabrication pdamave either closed or relocated from
California to other regions of the country or oe&s. The trend is expected to continue
regardless of actions to require lower emissions.

This is a discrete early action measure. The otlgr@roposed regulation would require
manufacturers to use process optimization, altemahemistries, and abatement technologies
in combination or separately to reduce emissiddasductions are expected to be at least 50
percent or 0.15 MMTCgE. This measure is currently in the regulatoryaleyment process
and is scheduled for adoption in 2008 with a coarle date in 2012.

Process optimization primarily focuses on redugiag use in the chemical vapor deposition
(CVD) chamber cleaning process. This practice lve®the use of detectors and/or process
modifications to achieve the optimum gas usagedoce excess emissions. As part of the
voluntary national program, many participating macturers have implemented this option at
their facilities. However, many California openata@o not participate in that program and will
realize emissions reductions benefits from proogsisnization.

The use of other chemicals during the CVD cleawingircuitry etching processes is referred to
as alternative chemistries, or chemical substitutidlternative chemistries can include the use
of high GWP gases that are more efficiently use@Wb chamber cleans or plasma etching,
thereby reducing overall GHG emissions. For examgme manufacturers have substituted
NFsfor CFg in CVD chamber cleans. Although Bras a higher GWP thankg (17,000 for

the former, 9,200 for the latter), much lesssNFused in the process so that overall emissions
are reduced. It is important to note here thaptioper use and control of KI5 accounted for

in the emission reduction potential for this rutes not accounted for in ARB’s GHG inventory
because NFis a non-Kyoto GHG.

Abatement technologies commonly involve a devied thermally destroys fluorinated gases
and can be commercially applied to both etch an® €kamber clean processes. High
temperature and catalytic oxidation and plasmadetstn are the most common technologies
used to abate emissions. The performance of aleatesystems can vary greatly depending on
the abatement device and process parameters, steimperature and gas flow rates.
Nonetheless, abatement has proven to be a comtheasiailable and effective method of
controlling emissions of GHGs.

% Based on applying a growth factor of 1.35 perpemtyear to ARB’s 2004 inventory estimates
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These devices can be costly and use large amoleteigy and cooling. If semiconductor
manufacturers in California choose abatement asrgpkance option, ARB believes that as few
as 10 systems may be installed Statewide. Thesgst@ms would not significantly impact
sector energy demand. While this technology resnlsome additional energy use, the
destruction of these high GWP gases provides heretfit in reducing GHGs.

(H-4) Limit High GWP Use in Consumer Products
(Discrete Early Action)

Consumer products containing high GWP GHGs includ@ssurized containers that utilize HFC
propellagg?, as well as other miscellaneous products sucloaishorns, dusters, and tire
inflators.

The objective of this measure is to reduce theofisempounds with high GWP when
alternatives are available. To achieve reductidrGHG emissions, consumer product
formulations would need to be changed to reduadiminate the use of high GWP compounds.
The reduction in use of compounds with high GWEBdnsumer products is a long-term effort.

This measure was designated as a Discrete EarigrA@nd a regulation establishing a GWP
limit of 150 for Pressurized Gas Dusters was adbpteARB in June 2008 and will be
enforceable by January 2010. Staff will proposeRsMnhits for additional consumer product
categories, where feasible, which would also bereefble by the deadline for discrete early
action items.

Total GHG emissions reduction from consumer pragligcestimated to be 0.25 MMTGBIn
2020. ARB staff estimates emissions reduction.2® MMTCGO,E from the regulation of
Pressurized Gas Dusters.

In the case of Pressurized Gas Dusters, manufastoir@on-complying products are expected to
reformulate their products by switching from the a$ HFC-134a (GWP of 1,300) to HFC-152a
(GWP of 140). 18 of 90 products in the Pressurizad Duster category currently comply with
the GWP limit of 150, representing a market sh&i@gpercent, based on sales. HFC-152a is
less expensive per pound than HFC-134a, so ittisipated that there would be a raw ingredient
cost savings in virtually every case. The totatad the measure to reduce GHG from
Pressurized Gas Duster products is about $450,080ten years, or $45,000 per year.

(H-5) High GWP Reductions from Mobile Sources

Low GWP Refrigerants for New Motor Vehicle Air Conditioning Systems

The measure requires low global warming poten@We) refrigerants with overall improved
lifecycle climate performance for new Motor Vehiéda Conditioning (MVAC) systems, with
initial emphasis on AC systems used for heavy-daty off-road vehicle application, followed
by a MVAC requirement in light-duty vehicles.

®"Hair sprays, deodorants, household products, smys may contain HFCs propellants, but are censitito be
minor sources. Metered dose inhalers also cohtki@s, but due to medical necessity, low-GWP repleds are
not currently being pursued in the Early Action I€e@s or Scoping Plan.

% Automotive products such as cans of refrigeraatidfer do-it-yourself (DIY) MVAC recharging, are wered
within the mobile sources sub-sector rather tharctinsumer products sub-sector.
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Currently, almost all new passenger vehicles soldalifornia come equipped with an air
conditioning system that utilizes HFC-134a refrager(GWP=1,300). A/C systems typically
leak refrigerant over time and their leakage ratesease with vehicle age. In addition, the use
of the AC system requires energy from the vehiabeigine. On an annual basis, this accounts
for up to 5 percent of the total vehicle fuel usageel consumption while the AC is on can
increase by over 20 percent. Thus, in generddeelower amounts of HFC-134a refrigerant or
low GWP refrigerants in tighter AC systems with noyed efficiency is desirable. New HFC
alternative refrigerants with lower GWP values @xpected to become available substitutes for
HFC-134a in new MVACs.

The core of the measure would focus on developéavg regulations requiring (1) that new
MVACSs use refrigerants with GWP below a specifieeshold (to be determined) in new
vehicles not subject to California’s adopted vehiGHG emission standards (AB 1493) and (2)
improvements in MVACs system performance for reduoeéirect emissions. For vehicles
subject to AB 1493, this measure would exploreheirtMVVAC improvements when the first
phase of the rule is fully implemented. This measwould apply to all MVACs in vehicles
certified for sale in California after 2016, impiact about 7 million light-duty vehicles and about
2 million medium and heavy-duty vehicles by thery2@20.

The central premise of the proposed measure iefilacement of high GWP refrigerants used
in California’s MVACs with lower GWP alternativeldt also represent better lifecycle climate
performance (LCCP) than the current refrigerandirect emissions can be three times the
direct emissions from typical MVAC. Thus, the mileould be designed to promote a shift
towards better overall MVAC performance. With IGWP refrigerants there is a corresponding
reduction of the impact from MVAC servicing andeases at the vehicle/equipment end of life.

Direct and indirect emissions from air conditionsygtems in California’s on-road light-duty
vehicles (LDVs) are already governed by the regutatresulting from AB 1493 through the
2016 new model year. Accordingly, manufacturersusamlow GWP alternative refrigerants as
one tool for complying with ARB limits on GHG emisas for the entire vehicle or for
generating early compliance emission credits. cAmmditioning systems in all other on-road
classes and all off-road vehicles are presentlgguiated by California. This measure would
cover those classes of vehicles not included irAB.493 regulation.

Development of this measure will benefit from calesation of a similar regulation calling for
the phase out of HFC-134a beginning with new tygfagehicles in 2011 adopted recently by the
European Union. Staff will explore the potentiallG reductions from a similar phase out of
HFC-134a (or other high GWP refrigerants) usedtieovehicle classes in the California fleet
such as heavy-duty on- and off-road vehicles inolgitiew as well as in-use systems. Again, the
identification of suitable alternatives would beséd on lifecycle climate performance. In all
cases, careful attention will be paid to ensurdanteect emissions are also lowered via the
deployment of more energy efficient systems.

Anticipated reductions for 2020 are expected t0.3eMMTCOE for light-duty vehicles and

1.8 MMTCO,E for heavy-duty vehicles for a total of 2.5 MMTgEDfor a universal phase out of
HFC-134a in new and in-use MVACs in California.
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Air Conditioner Refrigerant Leak Test During Vehicle Smog Check

There are 11 million Smog Checks performed annulpart of California’s vehicular
inspection and maintenance (I/M) program. As oadly proposed, the measure would add a
refrigerant leak check to the “pass” criteria f@li@rnia Smog Checks. As a result, all motor
vehicle air conditioning (MVAC) systems would beuered to meet a leak standard, or be
emptied and precluded from further use (unlesseihieis repaired to meet the standard).

The goal of this measure is to reduce the numbar-o$e MVACs that are leaking excessively.
The reduction would be calculated based on the eumibvehicles failing the MVACs Smog
Check and subsequently repaired. This measuredvpral/ent the ongoing “leak-recharge-leak”
cycle associated with the use of small cans ofgefant by do-it-yourselfers to systems that
need repair but are not fixed.

In order for this measure to be implemented, ARRildavork with the Bureau of Automotive
Repair (BAR) and the Department of Consumer AfflDE€A) would have to develop a new
A/C test protocol and incorporate it into Smog Ghprocedures. The vehicle owner would see
a slight increase in the duration and cost of tm®& Check biannual inspection.

The potential emission reductions from this meagitg to about 0. 5 MMTCSE per year by
2020. Due to the increased time and equipmeninextjtor the MVAC system test, the
consumer price of a Smog Check is estimated tease by about $20 per check. However,
staff's assessment of this measure has continuedalwe. Given that new MVACSs are tighter
and require less refrigerant, the relative impar¢éaof the measure will continue to decline as it
is generally limited to older vehicles. Furthérerte may be more efficient approaches outside of
Smog Check that can facilitate the identificatiowl @epair of leaky MVACs. Staff has already
begun to explore alternative approaches for mitiga¢missions that are not tied to the Smog
Check program.

Refrigerant Recovery from Decommissioned Refrigerated Shipping Containers

As noted by the Environmental Justice Advisory Cattes, refrigerated shipping containers
accumulate in major ports and the refrigeratioriesys on these containers may leak high GWP
refrigerants. Therefore, ARB proposes a measuagltioess the refrigerant remaining in the
decommissioned containers’ cooling systems, thaalgafrom these containers, and their
disposal as they approach their end-of-life (EOLhese types of containers upon reaching EOL
may not undergo proper refrigerant recovery.

This measure would improve compliance with a Fddelean Air Act regulation by the U.S.
EPA (40 CFR 82) that prohibits venting of certgipds of refrigerant, including HFCs, to the
atmosphere when refrigeration equipment is servacedismantled. Thus, the intent of this
measure is to mitigate any impacts from releasthgrantended or accidental, of refrigerant
from refrigerated shipping containers. Ventingveided by recovering refrigerants with
specialized equipment. The recovered refrigeramtoeare-used by the owner or transferred to
re-processors approved by U.S. EPA.

Since there are no firm statistics related to thgree of compliance with the requirements of 40
CFR 82, no quantitative goals can be proposed e ultimate goal will be to recover the
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refrigerant remaining in the refrigerated shippoagtainers at decommissioning and eliminate
the greenhouse gas emissions from this source.

Implementation of this measure may be similar ®dhe enforcing the federal ban on releasing
refrigerants to the atmosphere for the servicindismantling of Motor Vehicle Air

Conditioning (MVAC) systems. After the recoveryiiia decommissioned container, it may be
desirable to disable the refrigeration unit as ywehich could require a regulation. The
anticipated approach would emphasize enhancedeemi@nt of existing federal requirements
for recovery via audits of activities and documénta Including oversight, inspection,
recordkeeping and reporting requirements with dpisroach may require regulations.

The primary reason for implementing the recoveryeffigerant from decommissioned
refrigerated shipping containers is to reduce drease gas emissions. However, any
destruction of ozone depleting substances that uszd in older refrigeration systems will
prevent the negative impacts on stratospheric ottatevould have resulted from the ODS
emissions. Staff will develop estimated emissiaiuctions as well as mitigation costs to
determine the degree to which the measure repseaanable emission reduction option. The
assessment of the potential emission reductiomseighe costs is too early to make this
determination.

Enforcement of Federal Ban on Refrigerant Release during Servicing or Dismantling of
Motor Vehicle Air Conditioning Systems

The goal of this measure is improved compliancé eitisting regulatiorf8 prohibiting the

venting of certain types of refrigerant, includidgCs, to the atmosphere when motor vehicle air
conditioning (MVAC) equipment is serviced or disrtlad. Venting is avoided by recovering
refrigerants with specialized equipment before @istiing or servicing. The recovered
refrigerant can be re-used or transferred to regssors approved by U.S. EPA for proper
disposal.

ARB, U.S. EPA, the California Department of Motoehicles (DMV), and the Bureau of
Automotive Repair (BAR) will be involved in the ifgmentation of this measure.

Much of the field work in a cooperative enforcempragram could involve the enforcement

staff of the local agencies that enforce county @tade ordinances regarding disposition of
automotive fluids, such as brake fluid, engine @dplant, and transmission fluid. These agencies
could receive a “leveraging” effect for their pragrs if ARB and US EPA resources are made
available in a cooperative program for enforcing fibderal refrigerant-recovery regulation.

The potential reductions from dismantling are omdhder of 0.07 to 0.3 MMTC4E per year in
2020. Further, it is anticipated that a collabemarrangement with the U.S. EPA has the
potential to yield reductions with a modest reselremmitment.

There are no added costs associated with the prdposasure beyond those currently imposed.
Any incurred expenses are costs that the dismamtlechnician has avoided so far only through
failure to comply with the existing federal regubat

% Existing federal regulation (40 CFR 82.154) bamsrelease to the atmosphere of high GWP refrigemtrthe
end-of-life (EOL) or during equipment servicing.
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(H-6) High GWP Reductions from Stationary Sources

High GWP Recycling and Deposit Program

This measure would require commercial and pubbdifees with large stationary air
conditioning and refrigeration equipment to minimemissions of high GWP refrigerants
through reporting, leak repair, improved serviciagd end-of-life control. The measure is also
anticipated to include deposit elements.

This program could include several componentsedl kepair, reporting, technician

certification, and registration/permitting requirents for refrigeration and air conditioning
equipment using high GWP refrigerants; and 2) adifpebate program accompanied by
restrictions on cylinders and other containers Wsexore and transport high GWP gases.

The South Coast Air Quality Management Districtrently requires facilities with refrigeration
and air conditioning systems containing more thaup&unds of ozone depleting substances to
submit annual reporting of refrigerant usage. program also requires that facilities report
leaks. ARB staff has extrapolated reported datmf8CAQMD to estimate potential statewide
reductions. Based on this extrapolation, it isested that roughly 86,000 facilities in California
could be affected by ARB’s program; of the 86,061aff estimate that 10,000 facilities have
both air conditioning and refrigeration systemsle/fi6,000 facilities have only air conditioning
systems.

Preliminary estimates are that in 2020, emissidacgons could total 7.7 MMTC4E of ozone
depleting substances (ODS) and 6.3 MMTBE®f HFC refrigerants. The reductions would
occur as a result of improved leak detection apdirealong with installation of new equipment,
and ODS phase out.

Estimates for monitoring costs are $2,500 per itgdibr equipment and $100 in annual
operating costs. Repair of air conditioning systésroughly $2,500 ($2,000 in labor costs and
$500 in parts and refrigerant), while system reghaent would cost on the order of $20,000.

For refrigeration, repair is estimated to cost $00,($3,000 in labor costs and $8,000 in parts
and refrigerant), while system replacement woulkst om the order of $500,000. Statewide costs
are estimated at about $9 million in 2020. Theeptal savings due to reduced refrigerant and
energy consumption require further evaluation. Ewesv, due to the reduced consumption of
refrigerant, the measure is expected to resultsavings in 2020 on the order of $75 million.
Additional analyses are underway on potential cast®ciated with requirements to assure safe
disposal of equipment and refrigerant (e.g., ancdr deposit program) and to refine these
preliminary estimates.

Specifications for Commercial and Industrial Refrigeration

This measure proposes new specifications for comialeand industrial refrigeration systems to
both reduce emissions of high GWP refrigerant anddrease energy efficiency of the units.
The measure would apply to a portion of commeiamal industrial refrigeration systems,
including large direct expansion (DX) refrigeratisystems used in supermarkets, cold storage
warehouses, and industrial processes, including fwocessing. Commercial refrigeration
systems also include retail food standalone equipifopen and closed food display cases) and
refrigerated vending machines.
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Emissions from refrigeration and air conditionifXC) systems are categorized as (1) direct
refrigerant emissions via leaks during use as aseHlervicing and end-of-life emissions and (2)
indirect emissions (C£equivalent emissions resulting from energy use).

Because the piping required for connection oftal ¢ases can be miles long, DX systems may
contain very large refrigerant charges, typicallyeral thousand pounds; they are also leaky,
with average leak rates in California are estimateloe 20 — 30 percent. Leaks result from
vibration and thermal expansion of numerous pitfeseaded joints, fittings, and valves.
Oftentimes, refrigerant pipe work is inaccessiblad] leaks cannot be found or repaired.
Ruptures can result in huge refrigerant losse$, @HG emissions exceeding several thousand
metric tons carbon dioxide equivalent.

In terms of potential control strategies, reductdteaks and charge sizes in direct expansion
systems is of primary importance. Reduction ofrgbaize not only reduces the potential for
high GWP emissions from system ruptures, but reslideire high GWP refrigerant banks in
California. Refrigerant banks are sources of ®iemissions, and without a recovery/destruction
program in place, will eventually be emitted duraguipment charging, lifetime, and end-of-life
(EOL).

The regulation is expected to establish performédinués. Options for reducing leaks and
charge sizes/GWPs include replacement of DX systeithsindirect systems, i.e. secondary
loop (SL) systems, and energy efficiency improvetmémrough closed cases, floating head
pressure controls, and best available display caswonents, standalone equipment and
vending machines. This performance-based meas@bgected to address direct and indirect
emissions reductions during the lifetimes of conoaand industrial refrigeration systems.

For new commercial and industrial refrigerationteyss, this measure would establish a low
leak rate (e.g., 2 percent) as well as a possimié dn the product of charge size and refrigerant
GWP less than a specified threshold. Secondargydgstems and advanced ££ystems are

both being explored as potential options for redg@&missions form new commercial and
industrial refrigeration applications. In additj@taff will work with the California Energy
Commission as well as other stakeholders to ex@stablishing energy efficiency goals for new
and existing retail food systems (e.g., 30 peroedhiction in energy use). Compliance with
performance standards for new commercial/industei@igeration installations and for retail
food installations is expected to start by 2012.

As the old DX systems turnover, high GWP GHGs wdéd recovery, reclamation, and
destruction or reuse. Refrigerant recovery antrdetson is being addressed as part of other
strategies in the high GWP sector.

In total, direct and indirect GHG emission reductpotential from this measure in 2020 is
estimated to be at least 4 MMTGE) Additional benefits of this measure includesispheric
ozone protection for the estimated 50 percent ofspatems that currently employ HCFC-22, an
ozone-depleting GHG.
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Currently, first installation costs for SL systeare higher than existing DX systems, with
average costs estimated to be 15-20 percent great@mound $100,000% The incremental
costs associated with incorporating energy efficeguipment into new retail food installations
is expected to be small relative to overall refrag®n system construction costs. Based on an
estimated value of 40 percent lower maintenanceepair costs relative to the annual DX
maintenance and repair cost in California (~$64'90€he annual operations cost savings is on
the order of $25,000, though considerably more wadds to take better to evaluate the net
costs of the various options.

Average capital costs for supermarket refrigergstesns are on the order of $1.7 million, with
systems having a 20-year lifetime. Due to incrdaseergy efficiency, the operations savings
from reduced electricity use are estimated at X@annually.

The capital costs of upgrading existing systemastalling new systems are expected to be
passed along to customers, so in the case of fetailstores and food processors, increased food
and beverage costs are possible and will need ¢évdleated.

Foam Recovery and Destruction Program

Waste insulation foam that is currently landfillezhtinues to emit high GWP GHGs into the
atmospheré® The goal of the measure is to reduce these emis$d as close to zero as
possible, by recovering waste foam prior to latidfy, and destroying the high GWP GHGs
within the foam.

Plastic insulating foams containing high GWP blogvagents are used in refrigerators, freezers,
building insulation, transport refrigerated unaad miscellaneous sources. For insulating foam
containing high GWP GHGs, the vast majority aredusebuilding insulation (65 percent of
banks and emissions) and appliances (mainly re&riges and freezers, about 30 percent). After
the appliance or insulating material has reachecetid of its life, the waste foam is often
landfilled, and the high GWP gases within the faam eventually emitted into the atmosphére.
Typically, about one-fourth of the GHGs remainingoams during their disposal are released to
the atmosphere as the foam is processed (e.gemrkshredded). Of the GHGs that remain
within foams that are landfilled about 60 percemet@aptured and combusted by landfill gas
collection systems with the balance eventually peeleased to the atmosphere.

The program can be implemented using measuregribvte regulatory standards or incentives
for the recovery and collection of foam. Eithepagach would necessitate banning any waste

foam from landfills or recovering high GWP gasethatpoint of appliance recycling or building
demolition, deconstruction, or renovation.

'van D. Baxter, Oak Ridge National Laboratory, IBAnex 26: Advanced Supermarket Refrigeration/Heat
Recovery Systems, Final Report Volume 1 — Execuivmmary, April 2003.

"L Cynthia Gage (USEPA) ASHRAE presentation: “Expecies with Secondary Systems”, 2/05.

2 Maintenance and repair costs for supermarketsrathe order of $2.35/square foot for Californidjat,
multiplied by the average square footage, 27,00@usgfeet (from ARMINES), gives $63,450 annually:
http://www.whitestoneresearch.com/news/archive/198@328.htm

3 'USEPA, U.S. High GWP Emissions 1990-2010: Inwgias, Projections and Opportunities for Reducti@RA
000-F-97-000, June 2001

" IPCCITEAP, IPCC Special Report on Safeguardieg®zone Layer and the Global Climate System, ssue
related to Hydrofluorocarbons and Perfluorocarb@065.
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Using a goal of 100 percent of waste foam diveftech landfills and sent to recovery and
destruction facilities by 2020, 6,000 Metric Torismaste foam containing HFCs would be
recovered in 2020. At this level, annual HFC eroiss reduction would be about 1.0
MMTCO.E, though a more probable estimate would assund&w@récovery rate. ODS
recovery and destruction will occur simultaneouwsith HFC reduction, equivalent to an
additional 5.5 MMTCGE in 20207°

U.S. EPA estimates that automated foam recoveap@itance EOL costs approximately $8 per
appliance while manual foam recovery at applian®é& Eosts approximately $60 per
appliance’® Foam recovery from building insulation can beaawplished at a cost that ranges
from about $70 to $100/ MMTC@E."”

Capital costs of upgrading a facility are estimdtetle about $3.6 million; a typical facility
would have a lifetime of 20 years.

SFe¢ Leak Reduction and Recycling in Electrical Applications

Gas-insulated circuit breakers are the largestcgooir fugitive SE emissions in California
electricity systems. In addition, gas-insulateldssations (GIS) constitute a smaller source of
Sk emissions. In general, older equipment produca® rfugitive emissions than newer
equipment. Moreover, particle accelerators utiéind emit SgEfrom equipment similar to that
found in electrical transmission and distributi@qugment. Particle accelerators also usg&F
a quenching medium.

This measure will reduce emissions of 8ithin the electric utility sector and at particle
accelerators by requiring the use of best achievedahtrol technology for the detection and
repair of leaks, and the recycling ofsSFAdditionally, particle accelerator industry
representatives are considering the use of possittistitute mediums.

SKsis primarily released when equipment is openeddutine servicing. Sometimes, S5
vented to the atmosphere during servicing, bue@ased environmental awareness and large
increases in the cost of S&uring the mid-1990’s have significantly reducki fpractice.

The estimated emissions annual reduction of 0.07Ti@KLE is based on the projected 2020
emissions of 0.22 MMTCEE multiplied by the U.S. EPA reduction estimat&0fpercent for
leak detection and repair and ten percent for lexyand recovery. This is a conservative
estimate because the trend for emissions is dowhwar

This measure would establish a regulation mandatipgrformance standard. Utilities and other
affected entities would comply by using leak detecand repair (LDAR) abatement equipment
to reduce system leakage. The proposed perfornmsacdard would mandate and enhance

> U.S. EPA, Vintaging Model for ODS and High-GWP GHEmissions, 2006.

® U.S. EPA communication with ARB Research Divisataff October 2007; based on research conductédl By
EPA using the Vintaging Model; David Godwin (USERMarian Martin Van Pelt and Katrin Peterson (ICF
Consulting), Modeling Emissions of High Global Wamg Potential Gases from Ozone Depleting Substance
Substitutes, 2003.

" Ccaleb Management Services. Foam Recovery anuudtien Cost Estimates from Pilot Programs in Bero
and Japan, 2007. Policy Advisory for IPCC Foamdsions Research. Forwarded to ARB May 21, 2008.
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current voluntary federal $Fecycling standards. Voluntary industry practibase established
an 80 percent SFecovery rate, based on perceived economic efties of recovery
equipment. The proposed standard would increzsweey and recycling to 100 percent of the
SFKs contained in electrical and particle acceleratprigment without substantially increasing
the industries’ costs.

Annual operating costs are estimated to be $300@0A0DAR and recycling. However, it is
assumed that all Baved during leak detection and maintenance aesuviépresents a cost
savings, because the facility gsurchase and consumption rate will decrease. dsesavings
from Sk is $420,000 annually, yielding a net cost savimig$120,000.

Alternative Suppressants in Fire Protection Systems

This measure will consider alternative suppressaritstal flooding (fixed) and streaming
(portable) fire suppression systems. Most firgosepsion systems originally used halons, ozone
depleting compounds whose production was phasefblbaving the Montreal Protocol. While
new systems have moved to halon alternatives, halstill available for recharging existing
systems through recycling of halon from decommissibsystems. ARB is coordinating its
evaluation of potential mitigation measures withesal stakeholders including the Office of the
State Fire Marshal.

Over 16 percent of total flooding systems have rddeehigh GWP suppressarifsin

comparison, streaming systems have moved almoktsgxely to non-GWP agents, but there are
some high GWP suppressants on the market. Thisureeavill concentrate on total flooding
systems but will also determine if there are reducbptions for the streaming market.

The emissions of high GWP gases from fire protacsigstems come from intentional use as a
fire suppressant, leakage, and accidental discharigetotal, emissions are estimated at 1.5-2
percent of the overall chemical quantity annualljne US Environmental Protection Agency has
developed voluntary guidelines to minimize non-Braissions of HFCs and PFCs, and the fire
protection industry has implemented a data cobecéffort to better understand emissions.

In addition to emissions, the continued use of IGYNP agents in new systems will result in a
build-up (or bank) of high GWP gases in fire sugpien systems. Banks of high GWP gases
are of concern because these gases will eventualgmitted, unless they are collected and
destroyed or recycled. Leak reduction can mininsizgent emissions and recycling can reduce
the bank growth.

The goal of this measure is two-fold: to reducessions and banks of high GWP gases from the
fire protection sector, and to ensure low end-ef¢missions from halon systems. For high
GWP systems, this measure will consider optiongkisting and new systems for both total
flooding and portable applications. Leak reductimitigation fees, use of lower GWP agents,
and end-of-life agent recycling and destruction@tential options to be examined. Most halon
systems will reach their end of life by 2020, sgoal of this measure is to have all halon systems
that are decommissioned either recycle or destreynalon.

8U.S. EPA. Global Mitigation of Non-CGGreenhouse Gases. U.S. EPA Report 430-R-06-00i% 2006.
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As noted above, this measure will have an effediath emissions and banks. Emissions should
be reduced to less that 0.1 MMT&EOwith an effort to ensure limited growth in high\®

banks between 2012 and 2020. Business-as-usyatfions show a doubling of emissions in
that time period. Depending on the availabilityatiernatives it may be possible to prevent
growth in the banks altogether. Annual emissi@ukiction is estimated to be less than 0.1
MMTCOE in 2020.

Cost estimates are uncertain at this time giveratieof data on the number of systems and
volume of protected space in California. Assumimgjallation of low or non-GWP suppressants
in systems coming online between 2010 and 201tevgide one-time costs vary from $10
million to $12 million for 2012-2015 with annual $t8 ranging from $200,000 to a savings of
$200,000, depending on the substitute gas. Foersgscoming online between 2015 and 2020
the statewide one-time cost is approximately $8 taillion with annual costs ranging from
$70,000 to a savings of a similar amo(hfThese estimates assume a 20-year equipment
lifetime. The resulting costs may seem high petrim&on of CQE emitted because the capital
costs occur upon installation of the system, bussions occur slowly (2 percent per year) over
20 years or longer. Costs only account for emissand not the increasing banks of high GWP
agents. Staff is in the very preliminary stageassessing both the emission reduction potential
as well as the costs for this category. As suwhyvtability of the measure will continue to be
assessed as the analysis proceeds.

Residential Refrigeration Early Retirement Program

This non-regulatory measure involves partnerindpwiisting voluntary programs to retire
inefficient residential refrigeration applianceslsas refrigerators and freezers. Appliance early
retirement includes the recovery of high-GWP reframts and blowing agents for reclamation or
destruction to avoid GHG emissions. If all wagtgigerant and foam blowing agents are
properly reclaimed or destroyed GHG emissions aud benefits may be significant. Staff
believes that by partnering with organizations saglitilities they can facilitate an increase the
role of appliance early retirement programs asteratption for reducing GHG emissions. Part
of the measure would include providing informattorassist with the proper disposal of
appliances including the insulating foams thatudel high-GWP substances as blowing agents.

Based on California law all appliances are requicebe recycled and the refrigerant recovered,
but there is no requirement to recover foam blovaggnts. A primary benefit of this measure
would be the recovery and destruction of foam bimaagents from retired appliances.
Residential appliances targeted for early retiremaelh begin with pre-1996 refrigerators using
refrigerants and foam blowing agents that totalia®g900 metric tons carbon dioxide
equivalent (MTCQE) per appliance. The goal of this measure iatoeiase early retirement
rates of inefficient residential appliances.

This measure will be coordinated with the Foam Repg/Destruction measure, another early
action measure that is expected to require EOLvexgoof high-GWP refrigerants and foam
blowing agents from appliances. The ResidentiafiBefation program will focus on operating
refrigerators, while the Foam Recovery/Destructimasure will focus on non-operating
refrigerators.

®bid.
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Current tools to encourage early retirement of i@appks consist of the U.S. EPA Responsible
Appliance Disposal program, a promotional prograraupport retailers and utilities using best
practices in appliance disposal, and utility comesirenergy efficiency programs. The primary
solution considered under this measure is to stppese programs. This support may be
provided directly through ARB’s existing outreadfoets or potentially through development of
mechanisms to increase incentives provided to coass businesses, and/or appliance
recyclers. Additionally, ARB could potentially duate opportunities for recognizing ODS
destruction as part of the broader program thaARB develops.

In 2020, there are potential one-year direct GHG@sion reductions of 0.1 MMTC&E, which
are primarily from Kyoto gases. Additionally, tkeare potential one-year indirect GHG
emission reductions resulting from energy savimdgch are a result of retirement of inefficient
residential refrigeration appliances.

Appendix C: High GWP-Preliminary Recommendations

Table 37
Reduction Measure Potential Net Proposed Adoption/
2020 Annualized Lead Implementation
Reductions Cost Agency Timeframe
MMTCO,E ($ Millions)t
H-1: Motor Vehicle Air Conditioning 0.2-0.5 2.4 ARB 2009/2010

Systems: Reduction of Refrigerant
Emissions from Non-Professional
Servicing (Discrete Early Action)

H-2: SFg Limits in Non-Utility and 0.3 0.1 ARB 2009/2010
Non-Semiconductor Applications
(Discrete Early Action)

H-3: High GWP Reduction in 0.15 3 ARB 2008/2012
Semiconductor Manufacturing
(Discrete Early Action)

H-4: Limit High GWP Use in
Consumer Products

Pressurized Gas Duster GWP 0.20 <0.1 ARB 2008/2012+
Limit of 150
Other Consumer Product 0.05 ARB Ongoing
Categories

H-5: High GWP Reductions from See Separate

Mobile Sources Entries Below
Low GWP Refrigerants for 2.5 16 ARB 2010/2015

New Motor Vehicle Air
Conditioning Systems

Air Conditioner Refrigerant 0.5 TBD ARB/ 2011/2012*
Leak Test During Vehicle BAR

Smog Check

Refrigerant Recovery from <0.1 TBD ARB 2011/2012

Decommissioned Refrigerated
Shipping Containers

Enforcement of Federal Ban 0.1 0 ARB 2009/2010*
on Refrigerant Release during
Servicing or Dismantling of

Motor Vehicle Air Conditioning

Systems
H-6: High GWP Reductions from See Separate
Stationary Sources Entry Below
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Reduction Measure Potential Net Proposed Adoption/
2020 Annualized Lead Implementation

Reductions Cost Agency Timeframe
MMTCO,E ($ Millions) T

High GWP Recycling and 6.3 -66 ARB 2009/2010

Deposit Program

Specifications for Commercial 4.0 0.6 ARB 2010/2011

and Industrial Refrigeration

Foam Recovery and 1.0 100 ARB 2009/2010

Destruction Program

SF¢ Leak Reduction and 0.1 -0.1 ARB 2010/2012

Recycling in Electrical

Applications

Alternative Suppressants in 0.1 2 ARB 2010/2011*

Fire Protection Systems

Residential Refrigeration Early 0.1 -6 ARB 2010/2011*

Retirement Program

*Informational items as they are non-regulatoryhe regulations would be adopted by another
organization (e.g., fire suppression strategy geeted to be adopted by Cal/Fire via
amendments to Title 24).

tThe net cost of this GHG emission reduction sgrateay not include the savings associated
with emission control requirements necessary tainlgquivalent reductions of criteria
pollutants reduced as a co-benefit, or the additionsts to control increased criteria pollutant
emissions as a result of this measure. To the efdasible, the net cost of emissions controls for
criteria pollutants will be evaluated further in aseire development.
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11. AGRICULTURE

This sector includes the following measures:

Preliminary Recommendations
(A-1) Methane Capture at Large Dairies

Areas of Research/Opportunities for future GHG Emision Reductions
Fertilizer Use Efficiency
Efficiency Improvements

ARB worked closely with the CAT and its sector-gfiesubgroups in developing the measures
included in this Plan. This input was evaluated analyzed by ARB and is reflected in the
measures included in this sector.

Overview

Agriculture is a major industry in California widpproximately 76,000 farms covering a total of
26.3 million acres. For purposes of the GHG inggnand AB 32 implementation, the
agricultural sector includes on-farm emissions fiaammals and from crop cultivation and
management but does not include post-farm proagssid distribution or manufacture of inputs
such as pesticides or fertilizer. On-farm sournekide emissions from animal wastes, energy
use (including fuel combustion), crop residue bognienteric fermentation, soil management
practices (such as fertilizer and manure applioatend soil liming), and anaerobic
decomposition of organic matter.

Appendix C: Agriculture Figure 8

2004 Sector Emissions (MMTCO >E) Energy Use/
Fuel
Combustion
Rice (4.9)
Manure Cultivation
Management (0.6) Ag Residue

(6.9) Burning (0.08)
Ag Soil
) Management
Enteric
. (8.3)
Fermentation
(7)
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In 1990, the agricultural sector emitted an estad&3.4 MMTCQE, representing five percent
of the statewide total. This figure increasedT®2MMTCO,E in 2004, or six percent of the
statewide total. The emissions forecast for tletoseshows an increase in emissions to 29.8
MMTCOE in 2020; the primary driver behind the projedtectease is growth in dairy
livestock.

The agricultural sector presents several opporasib reduce GHG emissions and help
California achieve the reductions necessary to ineegoals of AB 32. GHG reduction
strategies for the agricultural sector include wtdumy actions and research activities which will
support quantification of voluntary actions alonighwuture strategies. Many of the voluntary
strategies presented for the agricultural sectoewdentified by the Economic and Technology
Advancement Advisory Committee.

As described below, the Draft Scoping Plan inclumlescommended measure for methane
capture at large dairies though use of manure tligegstems. In the near-term implementation
of digesters would be voluntary. This voluntarpegach in the initial years would encourage
investment in the technology and improve cost éffeness over time. The voluntary approach
will be re-assessed at the five-year Scoping Ppetfate to determine if the program should be
made mandatory by 2020. This reassessment willdegperformance, cost-effectiveness, other
actions needed to facilitate implementation, armiofactors.

Increased efficiency in California’s agriculturgerations is also recommended in the Draft
Plan. In particular, the Draft Plan notes theatibn of a two phase research effort to better
understand BD emissions from fertilizer applications. Phas# this effort will address the
variables affecting emissions and based on théniysd Phase 2 will explore opportunities for
emission reductions. Additional efficiency measwsach as water efficiency, improved
irrigation pump efficiency, and optimal tire inflah (for fuel savings) are potential strategies for
reducing GHG emissions, although further analysisgeded as noted below. Such actions can
also provide cost savings to farmers while contifiguto the State’s efforts to meet ambient air
guality standards through co-reductions of critpo#lutant emissions.

In addition to the strategies in the Draft Scodiign, there are other opportunities for the
agricultural sector to reduce GHG emissions. (ribase areas is the utilization of agricultural
biomass for electricity generation and fuel procuctApproximately 8 million tons of
agricultural biomass is available for use annudlbyvever, only 1.1 million tons is currently
utilized largely due to technological impedimenisaditionally, this biomass has been burned
on-site, incorporated into the soil, chipped, artge a landfill. More productive use of this
material will reduce GHG emissions related to isppdsal or decomposition, and serve as a
renewable energy source. Utilization of this matevould complement regulatory programs
requiring farmers to reduce open burning of ressdmeproviding a disposal avenue for biomass
that would have otherwise been burned, subjectadaerobic decomposition, or disposed of in
landfills. Development of bioenergy sources, whsapports California’s renewable energy
goals, will be tracked and accounted for in thergysector.

Increasing carbon sequestration in plants or sfiéss another potential opportunity for the

agricultural sector. Under certain conditionscpicees such as conservation tillage, cover
cropping, and incorporating soil amendments mase@®e or retain soil carbon. Sequestration
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can also be increased on rangelands or in on-feEantipgs such as permanent crops, hedgerows,
or riparian restoration projects.

Further research is also needed to understandwandify the benefits of practices to reduce
direct methane emissions from livestock digestirmeesses.

Gaps in scientific knowledge and scientific undatiain existing data on many agricultural
strategies make the identification of real, perrmanedditional, verifiable and enforceable
reduction measures difficult to immediately implemélhe extent to which these and other
voluntary GHG reduction activities occur, dependglata to support the development of
guantification protocols and the availability ob@omic incentives such as marketable emission
reduction credits, grants, tax incentives, or regi@e energy incentives.

Preliminary Recommendations

(A-1) Methane Capture at Large Dairies

The primary driver behind the projected increasagncultural GHG emissions is growth in
dairy livestock. California is home to about 1,8CG0ries with over 1.7 million dairy cows. The
resulting manure is a significant source of methadne2004, GHG emissions from livestock
waste were 6.9 MMTCGEE, almost 25 percent of total agricultural emissioMethane from
manure can be captured through the installationugedf an anaerobic digester. The methane
gas produced by the digester can be used as amadive to natural gas in combustion, power
production, or as a transportation fuel.

Digesters are tanks or covered lagoons in whickebadreak down manure in an oxygen-free
environment to create biogas, a mix of primarilytima@e (60 to 70 percent) and carbon dioxide
(30 to 40 percenf’ The biogas is captured in the tank or lagoon,camdeither be flared,
yielding CQ, burned to run a turbine and create electricitygleaned to create natural gas.
GHG reductions occur because methane, which ig1&&tas potent as GQOvhich would have
been released to the atmosphere without a digester.

Encouraging the capture of methane through useaniune digester systems at large dairies will
provide early voluntary emission reductions ancdhte the use of renewable energy. In the
near-term, investment in digesters will be voluptalEconomic incentives such as marketable
emission reduction credits, favorable utility caatis, or renewable energy incentives will be key
to early implementation. This voluntary approachhi initial years should encourage
investment in the technology and improve cost éffeness over time. The voluntary approach
will be re-assessed at the five-year Scoping Ppetfate to determine if the program should be
made mandatory by 2020.

This measure would be coordinated with the manweagement protocols for quantifying
GHG reductions. The protocols will be presenteth&Air Resources Board in late 2008.
While providing a sound quantification methodolagjl ensure that reductions achieved are

8 Managing Manure with Biogas Recovery Systems: tmpd Performance at Competitive Costs. U.S.
Environmental Protection Agency. http://www.epa/ggstar/pdf/manage.pdf
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real, permanent, verifiable and enforceable, theeestill barriers to wide adoption and
implementation of digester technologies. The itetian and operation of digesters have cross-
media impacts and must be assessed by multiplei@gancluding ARB, local air districts,
Regional Water Boards and the California Integratsste Management Board. Another issue
highlighted by digester operators is that contrércis utilities contain few incentives for selling
excess electricity or gas into the utility electigrid or gas distribution system. ARB will
continue to work with stakeholders and other agent address these barriers. Adoption of the
voluntary protocol will offer a pathway to quantéyd verify the GHG benefits. Allowing time
for the technology to be more widely demonstratdbhelp to facilitate the transition from a
voluntary to a regulatory approach.

It is estimated that individual digester costs wiooé on the order of $4-5.8 million for a dairy
with at least 1,000 head. Typical digesters hawvestimated useful project life of about 15
years. Annual operation and maintenance costslcanbe from $150,000 to $300,000,
depending on energy production equipment.

Appendix C: Agriculture-Preliminary Recommendation s

Table 38
Reduction Measure Potential 2020 [Net Annualized Proposed Adoption/
Reductions Cost Lead Implementation
MMTCO,E ($ Millions)t Agency Timeframe
Methane Capture at Large 1 156 ARB 2017-2020
Dairies

TThe net cost of this GHG emission reduction stpateay not include the savings associated
with emission control requirements necessary taiolgquivalent reductions of criteria
pollutants reduced as a co-benefit, or the additionsts to control increased criteria pollutant
emissions as a result of this measure. To the efdasible, the net cost of emissions controls for
criteria pollutants will be evaluated further in aseire development.

Areas of Research/Opportunities for future GHG Emission
Reductions

Fertilizer Use Efficiency

Emission reductions from fertilizer use are amdrgygotential future strategies for the
agricultural sector, but the reduction potentiald$ quantified at this time. The application of
nitrogen fertilizers leads to nitrous oxide,() emissions. ARB adopted a measure calling for
collaborative research on nitrogen land applicaiisan Early Action measure in October 2007.
Consequently, ARB has begun a research programtterlunderstand the variables affecting
emissions (Phase 1) and based on the findings rexppiportunities for emission reductions
(Phase 2).

N>O accounts for roughly 15.6 MMTGE, or 2.8 percent, of California’s 2004 Statewidd®
inventory. Current estimates indicate that agtigal soil produces more than 50 percent of
overall NO emissions in California, contributing an estindla8el MMTCQE. The NO in soil
is primarily derived from nitrogen-rich substansegh as plant residues, manure amendments,
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and nitrogen fertilizers. BecauseMlis generated through microbiological processes of
nitrification and denitrification in soil as part the natural nitrogen cycling, its emission is
closely related to the amount of nitrogen compoundke soil. Limiting input of nitrogen
sources into the agricultural ecosystems coupldl aernative agricultural management
practices that affect physical, chemical, and lgmlal properties of the soil environment, and
consequently soil microbial activities offer opporities to mitigate D emissions.

The first step in this research effort is the d&himent and validation of XD emission

estimates under California-specific conditions, ethwill help refine the greenhouse gas
emissions inventory. California has a unique opputy to explore the effects of dynamic
changes in soil moisture, due to controlled iriigaton the emissions oft). The NO

inventory assessment will inform subsequent workiémtify strategies that reduce nitrogen
losses (which can be up to 50 percent), prolonggen residence time in soil, and benefit crop
uptake.

Efficiency Improvements

Another aspect of the agricultural sector’s stratisghe opportunity to reduce GHG emissions
through improved operational efficiency. Among #fciency measures that could be pursued
and developed for the future are water efficienoy @onservation, irrigation pump efficiency
improvements, and maintenance of correct tire pres®r on-farm equipment, among other
general operational efficiency improvements.

Agricultural water efficiency and conservation begia@urrent practice offer the potential for
GHG reductions, as well as benefits for the Statelter resources. The agricultural sector
accounts for approximately 80 percent of Califositatal water use and approximately 43
percent of California’s total water suppfy’> While individual farmers can reduce water
consumption (and realize reduced water costshdurnalysis is needed to determine an
appropriate course of action for achieving wideadr&éHG reductions from agricultural water
use.

Irrigation pump efficiency could be improved thréugn-site testing of agricultural water
pumps, pump repairs, and the promotion of scieatiff-determined irrigation scheduling
practices. Such improvements would be expecteeduace either electricity or diesel fuel
consumption for farmers, with associated cost gpvin

Another option for improving on-farm equipment ei#incy is through the maintenance of
correct tractor tire pressure. Proper tire inflatbased on the tire load can result in significant
fuel savings, increased productivity, and redua@ddcompaction during primary tillage

8. Department of Water Resources. Agricultural Watse Program. http://www.owue.water.ca.gov/agdev/

8 |n addition to being a potential strategy to reslGHG emissions, using water more efficiently malphhe
agricultural sectorcope with potential reductiomsviater availability associated with the ongoingaots of climate
change on the hydrologic cycle.
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operations, based on a UCDavis stfitlyThe study found that tractors using correctpiressure
required approximately 20 percent less dieseldnélincreased productivity by 5 to 10 percent.
The reduction in fuel consumption reduces both Gi@ criteria pollutant emissions, and the
reduced soil compaction could potentially redug® roduction in soil.

8 Lancas, K.P., S.K. Upadhyaya, and M. Sime. 1994cfion and soil compaction due to low pressuestir
Unpublished report. Agricultural Engineering Depaght, University of California Davis
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12. STATE GOVERNMENT

This sector includes the following measures

Preliminary Recommendations

Business Travel

State Fleet

Facilities

Energy Production/Procurement & Non- Facility Energy Use
Environmentally Preferable Purchasing

Employee Practices

The State’s Carbon Shadow

ARB worked closely with the CAT and its sector-gfiesubgroups in developing the measures
included in this Plan. This input was evaluated analyzed by ARB and is reflected in the
measures included in this sector.

Overview

State government includes college campuses, vatéi@nes, medical, military, and law
enforcement facilities, prisons, parks, water, gnend public works projects, and hundreds of
office buildings, each having its own specific aarldootprint. With approximately 356,000
employees at more than 100 agencies, 290 millioarsgfeet of building space, 50,000 vehicles,
and $6 billion in annual goods and services praverds, State government is a considerable
source of GHG emissions and must do its sharediaceeemissions.

State government must play a leadership role ingied greenhouse gas emissions (GHG), not
only as a regulatory entity that creates programeduce emissions from industry, commercial
endeavors, and the general public, but also byciadiemissions from its own facilities and
operations. This section focuses on State govarhfaeilities and operations and on the State’s
“Carbon Shadow”. The State is committed to redtscewn GHG emissions by 30 percent in
2020 — a 15 percent reduction from current levels.

Many agencies have taken aggressive approachegtgyeconservation and efficiency,
however, a system-wide approach to reduce GHG @ngss still in the early stages. The
priority system-wide approaches to emission reduastshould include:

* Focus on energy efficiency and resource conservatimmediate and significant
emission reductions can be easily attained thrsimgbple steps to conserve the energy
we do use.

* Adopt a GHG reduction policy that encourages actdu in both vehicle and air travel.
Since travel is such a large source of emissiopsjiay will provide strong support for
telecommuting, alternate work week schedules ded &ad video conferencing.

» Establish an inventory of all State GHG emissionhis is critical to establishing a
baseline from which impact and progress can be uneds Register with the California
Climate Action Registry or similar climate registoyfacilitate the process.
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» Conduct a review of laws, regulations, policies pracedures to evaluate their effect on
the procurement of vehicles. Over the years, aliemdates can become contradictory or
redundant when newer directives are added. Awewid identify where clarification is
necessary.

Require each board, department, office to coordiaat integrate GHG reductions in all
areas of their operations in concert with programnvises delivery to ensure that all aspects
minimize GHG emissions.

» Take advantage of current and future technologiesduce GHG emissions. Through
strategic automation and consolidation of crossadegental processes and effective use
of the Internet, staff can reduce paper and enesgywhile dramatically improving
service to the public and regulated entities. Eegoment, appropriately designed,
enables government to better meet its businessrmedelivering timely and efficient
services, greater transparency and better access.

* Reduce, reuse, recycle, and buy environmentalfieperl goods and services. Solid
waste management practices are a quick, easyfimutivee area to focus efforts to
reduce the amount of products and materials besed,to get the maximum use out of
them, and to ensure recycling occurs at the enldedf useful life. Purchasing products
that have recycled-content, and are energy efficileng lasting, and easily repaired,
maximizes the economic and environmental benefits the purchases that are made.

The remainder of this section will discuss curt@md potential future GHG emission reduction
efforts within business travel, State fleet, fdigh, energy production, procurement and non-
facility use, environmentally preferable purchasiegployee practices, and the State’s “Carbon
Shadow”.

A. BUSINESS TRAVEL

Transportation is one of the largest sources ofStiage’s emissions. Minimizing travel
whenever possible and choosing the least emittiogemvhen transportation is necessary will
yield GHG reductions. Reducing travel related emoiss results in correlating reductions in
fuel, maintenance, and vehicle replacement expamdit This is an opportunity for significant
cost savings while having a minimal impact on theviges the State provides.

GHG Reduction Efforts

With budgets tightening and costs rising, many agsnhave already responded by limiting
travel. Some travel is always necessary as marestgf work, events, and presentations must
be conducted in person. However, there are mapgraymities to minimize travel by relying
more on video conferencing, teleconferencing andlai meeting and information sharing
technologies.

The Department of General Services’ (DGS) curretiicle rental contract offers hybrid, low
emission, and high efficiency vehicles. Advanceguests may be needed to ensure a vehicle is
available when needed, but emphasizing the nedtidése vehicles, will increase their
availability. Alternate fuel and bio-fuel vehicleacluding ethanol (E-85), compressed natural
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gas (CNG), and electric hybrid vehicles are avélalrough the state garage and should be used
to the maximum extent possible. Because of theeased availability of flex-fuel vehicles, an
ethanol pump has been installed at the State garavntown Sacramento and at the

California Highway Patrol facility in West Sacranen Also, ARB is working on a low carbon

fuel standard (LCFS) that will reduce emissionsrfrioiel use throughout State government and
California.

Some agencies and campuses are making use ofetests and bicycles for short local trips.
Groundskeepers and maintenance staff also find aad bikes are quick and easy ways to get
around.

Potential Future Efforts

The State should consider a statewide policy Imgitir and vehicle travel and requiring an
analysis of the least emitting travel options t® mhost travelled destinations. Agencies should
encourage greater use of public and alternativesprartation for state travel. Especially in areas
of high density state offices, incentives and pesichat promote the benefits of walking, riding
bikes, and using electric carts for short, loagistshould be established. These zero emission
transportation options should be expanded upond@ase their availability and use.

DGS has a number of initiatives to encourage th&Stork force to travel “greener” and
“smarter.” A requirement for contractors to provaurate and timely reporting data to DGS
will enable them to determine emissions of statedr activities. Improving travel services
through airline, automobile rental and credit caeddors could also make travel more efficient.
Following a common practice of most trucking antiveey services, GPS tracking of certain
percentages of fleet vehicles would foster betteleustanding of travel routes and provide for
coordinated trip planning and alternative fuelitatisns.

The State car rental contracts expire in 2008 plingian opportunity to increase the supply of
alternative and hybrid vehicles in the contracisitomobile rental vendors currently under
contract with the State, nationally operate 73,0@0-fuel cars and trucks that can use E-85,
along with 4,000 hybrid cars. The State's newremhishould require car rental companies to
provide alternative fuel and hybrid vehicles totStamployees traveling on business. Earlier
this year, one of the State’s automobile rentatiees, launched a car-sharing program, enabling
downtown dwellers, State employees who carpodahase who use mass transit to rent hybrid
cars by the hour for use during the day. DGS Hhbetld pilot this program in larger cities in

the state.

The State airline contract is up for renewal thleary and language should be incorporated into
the contract that requires airlines to calculatéssions on frequently traveled pairs of city
destinations for State business. This data shmeilgrovided to DGS on a quarterly basis to
enable more strategic travel planning. City dediims should be selected that require less auto
travel to get to meeting locations, and alternatheans of travel or the use of video and
teleconferencing technology should be considered.

DGS will also host the State Green Lodging Progrdm.part of this program, DGS will instruct
State agencies to book certified green and sustighetels/motels for their overnight stays.
Also, DGS Fleet is planning to develop a Meetin@é&nference Unit, which will provide State
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agencies with meeting planning services. Thewititecommend that agencies book their
lodging in the same hotel they have scheduled mgeand conferences whenever possible to
minimize travel to and from the location.

Agencies will be encouraged to use pre-arrangetflshitansportation from car rental companies
and hotels to and from the airport. DGS Fleet plaos to centralize taxi cab service and will
require contracted taxi companies to provide emissdata to DGS and to incorporate
alternative fuel vehicles into their fleets. DG# wontinue to encourage the use of local transit
and alternative fuel van shuttle services.

B. STATE FLEET

This sub-section consists of practical strategresamrdination, vehicle management, and
operations that the State should implement to redue emissions of its own fleet. Many of the
recommendations can be applied to fleets and \ehaltside of government, such as cities,
counties, and the private sector. Because mathest recommendations are extensions or
expansions of existing efforts, this section doatsfollow the format of the other sectiofis.

The State fleet consists of approximately 50,00tlcles and pieces of mobile equipment,
operated by over 100 entities. About 40,000 of3tate’s vehicles are light-duty, passenger
vehicles. The State fleet represents about 0&péeof the 33 million vehicles registered with
DMV and accounts for about 0.34 MMTCOZ2E per yeaG6fG emissions.

This section is focused on the executive branchtiauState should actively share information
and practices with the UC, CSU, and Community @@lsystems, Bureau of Automotive
Repair, local agencies that purchase vehicles gfir@iate contracts, and federal agencies. This
sharing and coordination may be achieved througflatewide task force of agencies with fleets
and/or with an interest in vehicle emissions.

Actions to reduce GHG emissions include the coneersf the California Highway Patrol

(CHP) Fleet to Ethanol-85 vehicles, a Caltransgydio only purchase hybrids and duel-fuel
vehicles where available, and the installation - @&3pumps at the CHP West Sacramento Fleet
facility and at the DGS state garage in downtowar&aento. These and many other efforts, as
described below, have been implemented, but mag hdong lead time before realizing
substantial reductions.

Coordination & Information Management Strategies

A single database that contains detailed informadio each vehicle with fuel use and
maintenance history will improve the managementemndsions calculations of the fleet. At
the end of 2008, DGS Fleet is due to completertbilation of an automated Fleet Asset
Management System (FAMS) to capture this data febate agencies and fuel purchasing
systems. State agencies should report their dtgageinto FAMS to insure the most accurate
emissions calculations and other vehicle relatettiose

8 Calculations derived from ARB, Feb 28, 2008 AB&fblementation Update: Transportation. Informatigrfuel
is available at http://www.arb.ca.gov/cc/inventdigta/data.htm
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As FAMS improves the coordination and informatioarmagement of fleet data, it will identify
how agencies can operate “leaner and cleaner’sflgatactices that could be modeled and
implemented statewide. FAMS can also be usedeaterbest practices to be shared with all
State agencies, local jurisdictions, and privatésdleets.

To increase the State’s cognizance of vehicle pasoant and sales, DGS Fleet should work
with the DOF and the DMV to consider becoming ile-holder for state vehicles. This would
require a major reorganization of DGS Fleet resesito provide efficient service to operating
agencies and to insure a close working relationsiitipthe DMV. The State Equipment

Council exists to assist in the management of téte's mobile assets, so DGS Fleet should also
work through the Council to determine whether drtogroceed with this recommendation. A
reduction in the number of title-holding entitiesrh about 100 to just a few could make fleet
data far more accurate, which would enable the $taset and monitor proactive objectives to
meet the goal of reducing Statw government emissign30 percent.

Vehicle Management Strategies

One of the fastest ways to reduce fleet emiss®is lieplace old vehicles with new, more
efficient ones. Vehicles often stay in the flemtten years or more and, with age, become less
efficient and require more maintenance. At somatpi is a better investment to procure
replacement vehicles. Also, newer vehicles usuale more advanced pollution control
systems than older vehicles, reducing smog-formoigollutants. The State should identify the
most polluting vehicles in the fleet and replacesthvehicles as a priority. With FAMS
information, DGS Fleet, DGS Procurement, and theeBu of Automotive Repair should work
with operating agencies to present cost-benefityaaa of vehicle replacemetit.During this
process, DGS Fleet should work through the Stateptent Council to identify inefficient
vehicle assignments and work to consolidate thesgaments to reduce the overall number of
vehicles in the fleet.

Fuel Use

About two-thirds of the fuel used by the Stateftfisgourchased at private sector gas stations.
DGS Fleet is working with Caltrans and US Bank, ager of the Voyager Fleet Credit Card
system, to identify the locations of these gasatat With this information, ARB and CEC

should direct alternative fuel infrastructure funddocations with the highest amount of state

use to make the fueling of the State’s alterndiivt vehicles as easy and convenient as possible.

To analyze the State’s use of transportation fu2S Fleet should develop a comprehensive,
annual report of fuel use and make it availabliéopublic online.

Alternative fuels, hybrids, and infrastructure

An immediate, concerted effort is needed to matezrative fuel available to State vehicles and
the private sector. Considering the array of aligve fuel technologies available today, a
portfolio for the State fleet, in the near termpell mostly consist of biofuels, hybrids, electric,
and CNG. Additionally, ARB is developing a low ban fuels standard that will reduce
emissions by reducing the carbon intensity of &gt throughout California.

% The federal government keeps passenger vehiai@syears or 60,000 miles. See FMR 102-34.280 at
http://tinyurl.com/3tum57
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To comply with federal Energy Policy A8(EPAct) and other laws, the State has adjusted its
procurement policies to buy alternative fuel vedgcl The principal technology that California’s
fleet and many others have adopted is flex-fuel @E&%ible-fuel from 100 percent gasoline to
85 percent ethanol/15 percent gasoline). Todayethre over 3,000 flex-fuel vehicles in the
State fleet, and possibly 350,000 flex-fuel vetdtien the road in California.

The use of bio-fuels is detailed in the state’s-Breergy Action Plan, the Low-Carbon Fuel
Standard, and the CEC’s Alternative Fuels Plant tBeiimplementation of these plans is
limited by a confusing regulatory environment fiemative fuel distribution. This regulatory
environment has made it so difficult to distribateernative fuel that, today, only four E85
pumps are available to the public, and there magribea few more by the end of 2008. In
contrast, there are thousands of retail gasolingcgestations in Californi& As a result, the
majority of the flex-fuel vehicles in the state @ntly operate on gasoline only.

Expanding the statewide infrastructure of comméreiternative fuel stations could contribute

to the reduction of emissions far more than arstatyy that affects the state’s fleet alone. A
thorough review of existing regulations could leéac streamlining of requirements while
improving the needed safeguards. An immediat®ctiay be for ARB to convene a taskforce
of federal, state, and local regulatory agencietegign and implement a "one-stop-shop" for the
permitting of alternative fuel manufacturing andtdbution infrastructure. This program should
be closely coordinated with funding from AB 181008, ARB), AB 118 (2007, CEC) and any
federal programs.

For diesel vehicles, biodiesel is a viable optienmast manufacturers warrant their engines for
the use of biodiesel up to 20 percent (B20), altfnosome are still limited to 5 percent (B5). A
transition by Caltrans from 100 percent petroleuese to various percentages of biodiesel
could result in a reduction of hundreds of thousamidgallons of petroleum diesel annually.
Therefore, it is recommended that all bulk diesgltacts provide at least 5 percent (B5)
biodiesel.

Hybrid electric vehicles are popular with state ésgpes and can make a significant reduction in
petroleum use. Plug-in hybrid electrics promisenttke an even greater contribution to the
reduction in petroleum use, and therefore, emissi@GS should work through the State
Equipment Council to study the infrastructure nekieplug in the state’s dedicated-electric and
plug-in hybrid vehicles where they are stored.te&Stagencies should determine if their building
electrical systems are sufficient for vehicle regiay. Based on the cost, which could be the
cost of an extension cord in many cases, the Skateld consider funding the infrastructure as
part of its strategy to reduce emissions.

Manufacturers no longer produce bi-fuel Compred¢aiiral Gas (CNG) vehicles, and only one
manufacturer remains a bidder for annual statecleprocurement contracts in the dedicated
CNG passenger vehicle category. However, CNG jtandlative, propane, will probably

8 The federal Energy Policy Act (EPAct 1992, 200&juires certain fleets to purchase alternativeablcles for
75 percent of their light-duty vehicles acquirecdtach model year (Sept 1 - Aug 31).

87 According to the California Ethanol Vehicle Coialit, there are an estimated 350,000 flex-fuel vekimn
California. http://www.calevc.org/docs/CEVC1007 Sappdf

8 CEC, 2001-2002 data, http://www.energy.ca.gov/tjastyasoline_stations/index.html
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continue to play important roles in centralized nicipal fleet operations, especially in non-
attainment areas for criteria pollutants. Todagréhare only 193 natural gas fueling stations
located in Californid? Many of these stations have public access bukotloecognize or accept
the State’s Voyager fuel card. While CNG remamase by the state, DGS Fleet should work
through the State Equipment Council to identify Chi@l propane fueling stations and with US
Bank to enable those stations to accept the Voyeager This would make it easier for state
employees to use the stations and increase theessadiility to track the use of these fuels.

Operations & Maintenance

Other strategies that can immediately reduce fseland emissions include a strict adherence to
proper tire inflation pressures, correct viscosityuse, replacing engine air filters based on
environmental operating conditions, and properthegging air conditioning units. Cruise
control, though sometimes viewed as a luxury, sthbel required in State passenger vehicles as
it can also reduce fuel consumptin.

DGS should work with CEC, ARB, and vehicle manufaets to develop ways to efficiently
reduce vehicle cabin temperatures. Some suggsestiolude passive air circulation, reflective
roof paint, and improved window glazing. Vehicle@nditioning can use a significant amount
of energy, and in most passenger cars today, tleeaditioner is automatically engaged when
using the windshield defrost. DGS Procurement khawork with DGS Fleet and operating
agencies to add a requirement to vehicle procurespatifications to enable the driver to
control the use of the air conditioner in any a@n#ling mode, and to ensure that vehicles are
compliant with the requirements contained in thel®alegislation.

For the last ten years, DGS Fleet has coordinsiedige of re-refined motor oil throughout the
fleet, which has contributed to a reduction in pletnm use. This program should be studied by
an appropriate regulatory agency to determineuitsess and share any best practices with other
fleets and the private sector.

There are additional best practices for vehiclentesiance that should be implemented. For
example, the federal General Services Administnafi®SA) manages the maintenance and
repair of approximately 300,000 vehicles througie ftall centers that approve and track
maintenance costs. Once call centers collectréelpéa from commercial vendors previously
authorized to perform specific services, GSA nesifits fuel card provider (Voyager) to initiate
payment of the charges. This system allows GSéotudrol maintenance and repair costs, and to
collect operational data. Payments to vendorslameexpedited using the Voyager card as a
payment tool rather than utilizing the governmen¢'gular invoice payment system. Usually,
this type of information is not collected by staghicle operating agencies, but it has the
potential to significantly improve the managemeihe fleet and reduce energy use and
environment impacts. Therefore, it is recommernttiati DGS Fleet implement a program
similar to GSA's.

C. FACILITIES

8 DOE Alternative Fueling Station Locator: http:lamap2.nrel.gov/locator/FindNearResult.asp
% ARB and CEC ongoing efforts on cool paints, tirésgtion, cruise control, and air conditioning.

C-167



Sector Overview and Emission State Government
Reduction Strategies

In large part, our primary objective in reducing Glemissions is to reduce the amount of
energy we use and to ensure the energy we do psedsced as cleanly as possible. In this
Appendix, we have separated the discussion on gmsaginto two sections — Part C on
facilities/building use and Part D on Non-facilggpergy use such as traffic signals and lighting
for roadways, parks, tunnels, and bridges.

The State is taking aggressive action to “greeateShuildings by implementing a wide variety
of efforts to address climate change, reduce pohiuand waste, and increase energy efficiency.
According to DGS, the Executive Branch owns andaigs 103 million square feet of building
space — much of which is in the form of office bdinlgs. A recent analysis of the 2004
California GHG inventory estimated that buildingpresent approximately 25 percent of the
total 480 MMTCQE generated in 2004. For additional informatiorspacific measures, see
the Green Building section in part 6 of Appendix C.

GHG Reduction Efforts

In the following discussion, you will see many meigces to Leadership in Energy and
Environmental Design (LEED). It is important totedhat commercial buildings as defined by
standard building codes are eligible for certificatunder a number of categories including
LEED for New Construction (NC) and LEED for ExigiiBuildings (EB). There are also
multiple levels to the rating system, includingtifeation, or achieving higher silver, gold, and
platinum levels.

Green Building Initiative

Executive Order (EO) S-20-04, known as the “Greaitdihg Initiative” or GBI, requires State
agencies to reduce the amount of electricity pugetidrom the grid that is used in State-owned
buildings by 20 percent by 2015, and, in so doreduce greenhouse gas emissions associated
with the production of fossil fuel-based poweralko requires all new and renovated State-
owned facilities to be designed, constructed aretatpd as certified LEED Silver or higher
buildings. The Governor’'s EO also urges all schdmnlilt with State funds to be resource and
energy efficient.

Baseline & Benchmarking: Measuring a Building's Energy Performance

The EO also calls for benchmarking the energy perémce of all State buildings. The
California Energy Commission’s Benchmarking WorkgvpCalifornia utility companies, and
State agencies are working collaboratively to mesathe energy efficiency of State buildings by
using the federal Energy Star Portfolio Managerchemarking tool.

In addition to analyzing energy performance agaansaseline, the State can use benchmarking
to compare a building with properties of similaacdcteristics, such as geographic location, size,
operations and age. The Benchmarking Workgroulpceilect and summarize energy
consumption data provided by State agencies andepibrt annually on the progress toward
attaining the energy reduction goal including reomndations on any changes in rules or
procedures to ensure the goal is met.
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New State Facilities

All new State buildings and major renovations of00D sq. ft. and over, subject to Title 24, are
required to be designed, constructed and cert#fiedminimum of LEED-NC Silver or higher.
Smaller buildings are being designed to meet LEEDdards.

Some agencies, such as Caltrans, have adopted kt@BDards for all in-house new
construction and rehabilitation projects. In suppd this effort, Caltrans project engineers and
architects are working with DGS to become LEEDified. Caltrans is also near completion of
a LEED policy directive that guides all internatiféy projects.

Leased State Facilities

DGS and other State agencies are seeking U.S. BERAY Star rating for facility leases of
5,000 square feet or more beginning in 2006 for leases, and beginning in 2008 for renewal
leases (including meeting an Energy Star ratingptochasing or operating electrical equipment
such as computers, printers, copiers, refrigeragord unit air).

The State leases almost nine million square feeffufe, storage and other space. Under EO S-
20-04, preference is given to the most energyiefftdouildings. California is seeking leases
with a U.S. EPA Energy Star energy efficiency saurao less than 75 (out of a possible 100
points) or higher. In addition, LEED certificatisbeing sought for build-to-suit (where the
project will be built as the buyer or lessee spes)fleased facilities. The DMV office in
Riverside is the first build-to-suit lease that bagn certified with a LEED Silver rating.

Existing State Facilities

The EO requires all existing state buildings lartpan 50,000 square feet to meet LEED existing
building requirements no later than 2015. A minimof LEED — EB Certified is required to
ensure energy-efficient, green building operatiammng maintenance, however, DGS has
voluntarily increased this goal to LEED — EB Silver

DGS has received approval from the U.S. Green Bgl€ouncil, the architect of the LEED
rating system, to participate in a pilot programviolume LEED-EB registration for the entire
DGS-owned portfolio. This pilot program will bevaajor undertaking and yield major energy
savings through product, system, and maintenangeadps, while streamlining the LEED
certification process.

The Department of Motor Vehicles (DMV) has workeihvwhe State’s Investor Owned Utilities
to identify energy conservation measures and acaogipg incentives for its State-owned
facilities. A DMV study indicates a potential farduced annual electricity consumption by
approximately 6 million kWh, about a 20 percentisgs, which will equate to approximately a
7.44 MMTCOZ2E reduction of greenhouse gas emissaoidsa savings of over $750,000, each
year. DMV is currently working with DGS to pursagportfolio-wide approach to complete the
identified measures.

Energy Efficiency by Retro-commissioning/Retrofitting

Statewide, all commercial buildings (state owned jrivately owned) use approximately 36
percent of the State’s electricity and accountftarge percentage of GHG emissions. Since the
State spends approximately $500 million on eleityriger year for all State owned buildings
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including the UC and CSU system, the State is cdtathto aggressively reduce State building
electricity usage. Executive branch buildings 80,8quare feet and larger are undergoing the
retro-commissioning process to optimize existingrgg systems and improve energy
performance.

Retro-commissioning (RCx) or Existing Building Comssioning is a process that identifies
operational problems and repairs them rather thlgimg on major equipment replacement. The
process involves a diagnostic monitoring and fuumal testing of building systems with the
implementation of measures to capture energy savi@ch building will be re-commissioned
every five years after initial retro-commissionitagtake advantage of new energy technologies.

Thus far, 25 State RCx projects are at or near éstiop. The RCx projects completed to date
are projected to achieve an average estimatedgsawginl0.6 percent in electricity consumption
and 15.8 percent in natural gas use.

Energy Services Companies

Following EO S-20-04, DGS is establishing an enagyyices companies (ESCO) program to
perform energy services performance contracts tameduildings. A performance contract is an
agreement made between the State and an ESCOiadh athESCO guarantees energy savings
that are expected to result from the implementadioen energy project, such as installing new
equipment, doors, and windows, or adding insulatiBarformance contracts are an essential
component of a comprehensive State energy effigipnmgram, as described in the Governor's
Green Building Initiative. The State's primary agyeefficiency investment goal is to capitalize
on energy efficiency measure opportunities at éacifity through equipment performance
savings. Post implementation measurement andmamis monitoring of the energy systems
will allow the project to automatically generat@liime mandated reports as required by

EO S-20-04.

Locating State Facilities

The State needs to site its facilities in a matinat is consistent with the State’s planning
priorities (Chapter 1016, Statutes of 2002) andr¢fggonal planning process outlined in the
Scoping Plan. By locating its facilities in a widmat promotes resource-efficient development
and supports public transit, the state can enhigmpartnership with local and regional
governments in meeting the greenhouse gas reduetigets.

Future GHG Reduction Efforts

New Sacramento Central Heating and Cooling Plant in Sacramento

State and Consumer Services Agency and DGS arehgaeling the greening efforts to build the
new Central Plant according to LEED Gold certifioat The new Central Plant will serve the
heating and cooling needs of the State Capitol2zénhdther State-owned buildings in downtown
Sacramento’s Capitol Area when it is completed rolwdéhe end of 2010.

The new plant will have increased energy efficieanyg a greatly reduced need for water. The
new facility will have cooling towers for extractjrneat from the buildings, eliminating the need
to use well water or to discharge water into ther&aento River. The plant will also feature a
4.25 million gallon, thermal energy storage tankthhe tank in place, DGS will be able to
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produce reserves of chilled water during off-pea&rgy demand times. The new plant will
reduce water use by 90 percent compared to therex@ant. Solar panels will also be installed
on the new facility to power the energy needs efdffice space within the plant.

California Utilities Join Forces to Save Energy In State Buildings

In its effort to significantly increase the levdlamergy efficiency in state-owned buildings, DGS
is collaborating with Southern California EdisomcRic Gas and Electric Company, San Diego
Gas & Electric and Southern California Gas Compémyyrovide nearly $17 million in

incentives for the implementation of energy-sayinggrams in State facilities. SMUD and
other publicly owned utilities have also been sgratlies in the State’s efforts to cut GHGs.

Energy Efficiency Building Tools

DGS has developed a standardized building managamarual, Better Building Management
for a Better Tomorrow,for use in all DGS-managed buildings. The manstdldishes green
policies and procedures to ensure energy and res@ifficient practices are implemented and
maintained. The manual is available to other Sdgencies and the general public as an example
of a policy manual that meets the criteria of saVEEED-EB credits requiring management
policies.

In addition, Lawrence Berkeley Lab’s EnergylQ binlgibenchmarking tool can also be used to

benchmark government buildings and help deterntiai efficiency and potential for GHG
emission reductions.

D. ENERGY PRODUCTION, PROCUREMENT, & NON-FACILITY USE

This section focuses on efforts to produce/purclobessn energy and to reduce non-facility
energy use.

GHG Reduction Efforts

Clean Energy Production and Procurement

State agencies are working with energy suppliersdieease the procurement of energy from
renewable sources such as solar, hydro-electritnatural gas. Increased deployment of
renewable resources is essential for reducing pmese gas emissions and reaching AB 32
goals. Over the last three decades, the Stateulasie of the largest and most diverse
renewable generation portfolios in the world. Catiyg about 11 percent of the State’s
electricity is from renewable energy sources intigdolar, wind, geothermal, and biomass.

The Green Building Initiative (Executive Order S-@40) tasks State government to demonstrate
leadership in energy efficiency and environmergaponsibility in State buildings, while also
reducing the impact State facilities have on clendtange. In response, a number of State
agencies have invested in solar energy projeats.inSstance, DGS has a number of projects
underway (for more detail see Part C. Facilitie§)altrans has numerous photovoltaic (PV)
projects being funded via the Internal RevenueiSer@lean Renewable Energy Bonds (CREB)
program. PV powered remote telecommunicationfiocht protection of bridges (using a low
level electrical charge to retard the chemical gi&oat), and emergency call boxes have been in
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place since the late 1980s. The Department ofcAifitire (local fairs and CalExpo) has
implemented PV systems that generate more than 8d¥jpéwer

Through these and many other efforts, 4.2 megawéttean, on-site solar energy has been
installed at State-owned facilities since 2006, arwde are on the wayAn additional

23 megawatts of on-site solar energy are planneth$tallation at State prisons, mental
hospitals and CSU campuses beginning in 2008.io8tay fuel cell applications are also being
evaluated for State facilities.

Another effort is the DGS purchases of naturalfgatarge State government "non-core" users -
those with meters that use more than 250,000 thpemgear. The bulk of the gas used by these
agencies is provided through the DGS contract, lewehere is still some gas provided by the
gas utilities. Currently, 8 agencies and almosekdjible UC and CSU campuses use about 200
million therms of natural gas annually. Approximut@0 percent of this natural gas goes to
boiler use and 40 percent for on-site electricdygeneration. As the rules that penalize
“departing load” (customers who elect to generlaggrtown power in an effort to escape higher
contracted electricity supply rates are currentigrged a fee by the utility) will end over the
next few years, there are already increasing afjngerest in co-generation projects.

In addition, the Department of Water Resources (DVgRctively implementing strategies to
reduce GHG emissions, such as energy procurenratgges involving combined cycle natural
gas and renewable fuels for the State Water PrggiP). As part of this strategy, the SWP has
decided not to renew its ownership interest inal-ficed power plant when its contract for that
power expires in 2013. DWR is also voluntarily ei®ping a renewable energy portfolio
standard for the SWP. Through these efforts, DWiipates achieving GHG reductions above
and beyond the AB 32 requirements well in advari¢dbeodeadlines.

Efficient Energy Use and Conservation

The Governor's Executive Order (EO) S-20-04 regU8tate agencies to reduce grid-based
energy purchases for state-owned buildings by 20epé by 2015, through cost-effective
efficiency measures and distributed generationneldgies. In response, many State agencies
have taken significant steps to achieve the neezthattions that can be transferred to other
agencies. Many reductions achieved at Statetiasilare detailed in Part C. Facilities of This
Section

The following is an example of energy conservagfforts undertaken by Caltrans:

» Traffic Signals- Statewide conversion of signals to energy efficlgght emitting diode
(LED) fixtures was completed in 2002. The nextegation of higher efficiency LED
signals are starting to replace units installethe1990’s.

* Roadway Lighting “Points of Conflict” on State owned roadways (Eead Interstate
Highways, State Highways and roads) are lightedtatsections, on/off ramps, and
points of merging and separation. Higher efficielghting, control, and location
options are all under study to improve efficien@esl safety.
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* Roadway Sign Lighting lllumination of informational signage located otke roadway.
Statewide deployment of high efficiency inductiaghting systems are almost complete.

* Bridge and Tunnel Lighting systems used on bridges and tunnelbeairey reviewed for
energy use reductions.

* Bulk Green Energy Procuremenbavings as a direct result of buying bulk discount
energy, leads to more clean energy purchasingemsdcbal generated electricity use.

If all conservation projects are found cost effeetnd fully implemented, 2004 data forecasts
that Caltrans would:

* Reduce daytime and/or nighttime electrical griddma

» Save over 205 million kilowatt-hours in annual eyyeconsumption.

* Payback project costs through savings in energynraaidtenance costs.

» Save approximately $162 million in forecasted teasynet present value (NPV) from
implemented projects.

Caltrans is also engaged in efforts to improverimiedal centers at ports, develop new
pavement products like rubberized asphalt usingimdd, reuse of old concrete on-site as base
and sub-base fill rather than transporting it taralfill, change wharf and pier piling treatments,
manage storm water run-off, reduce herbicide umxeease use of native plantings to reduce
water use, and fund field testing as part of a l@mngn continuing quality improvement program.

Potential Future Efforts

The State should focus efforts on low-cost, highmeenergy conservation efforts. The supply
of renewable energy should be increased throudh grotduction and procurement, including
increasing solar and other distributed renewabheiggion capacity. The State will continue to
pursue technologies that reduce the load on wat®ipp and other large electric motors, and
increase compact fluorescent lighting (CFL) and UgDting in parks, tunnels, bridges,
parking, and roadways.

Encouraging appropriate state agencies to fa@lgtdate and local government infrastructure
improvements may yield energy savings beyond Ingllii.e. pumping water, traffic signals,
and outdoor lighting. Funding and financial incee$ should be sought for these infrastructure
improvements and to increase the supply of cleaewable energy.

E. ENVIRONMENTALLY PREFERABLE PURCHASING

Environmentally preferable purchasing (EPP) focusessing goods and services that have a
reduced negative impact on human health and thieoemvent compared to competing products.
These products use fewer materials, water and gnarg produced locally, are reusable and/or
recyclable, and require less end-of-life managem@iitof these attributes result in a reduced
impact on the natural environment. With the Stateually purchasing approximately $6 billion
in goods and services, State buyers have a regjldgso promote EPP while providing quality
products and excellent value, environmental bes\editd a solid market to suppliers.
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GHG Reduction Efforts

State Law Requires EPP

California law (AB 498, Public Contract Code, sens8 12400-12404) and Executive Orders
(EO S-20-04, S-7-04, and S-3-04) requires DGS ¢onpte and to increase EPP by coordinating
with other agencies, creating training programs, publishing an EPP Best Practices Manual.
The State's new “Environmentally Preferable PuncigaBest Practices Manual” provides State
purchasing officials with information on dozenseofvironmentally friendly products and
services. It contains information outlining envinental guidelines for purchasing many
common items. Additionally, the manual identifigays to reduce waste in the office, shop, or
facility; allows buyers to choose from numerousduct categories; and identifies the impacts
associated with the manufacture and purchase oéraum products and services.

Recycled Content Product Contracts

The State Agency Buy Recycled Campaign (SB 110& P2200-12217) is a joint effort
between the California Integrated Waste Managetfeatd (CIWMB) and DGS to implement
State law requiring State agencies and the Legigdb purchase products with postconsumer
recycled content. The Procurement Division at D@S established contracts that offer recycled
content products to assist agencies in meetinghtredate of ensuring a minimum of 50 percent
of the dollars spent on products within 11 catezpis spent on recycled products. Recycled
content products are defined as having varioustgieanof postconsumer content.

Current Recycled Content and Green Contracts

* Open Office Panel Systems Contract: The new OgéoedPanel Systems (modular
cubicles) contract has raised the bar substantigliyjoving to a best value procurement
contract that allows up to 40 percent of the saptinbe applied to environmentally
preferable attributes. The contract requires #eeaf recycled content materials, energy
efficient task lighting (additional points for LEask lighting), and reduced emissions of
volatile organic compounds (VOCS). It also encoasagpanufacturers to eliminate
certain hazardous substances from their productscareduce solid waste through
reusable and recyclable shipping and packagingriakste

» The California Lamp contract: The California Laegntract is a mandatory low-
mercury lamp contract for T-8, T-12, and compaaspfescent lamp purchaseEhe
California Lamp contract reduces mercury levelfiunrescent lamps to less than 5
milligrams per lamp and offers electronic balldstencrease the efficiency of lighting
fixtures. All three suppliers provide for the calli®n and responsible disposal of used
lamps as part of their contracts.

* Recycled latex paint contract: This contract pdegi paint in a wide variety of colors
containing up to 50 percent postconsumer paintyé&led latex paint reduces the solid
waste stream by recovering extra paint that magratise require disposal as hazardous
waste and it reduces the emission of VOCs.

» California Gold Sustainable Carpet Standard: Thk@nia Gold Sustainable Carpet
Standard requires up to ten percent postconsumerialacontent in new carpet and the
recycling of old carpet to divert the material fréendfills. This comprehensive standard
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also reduces specified toxic compounds and VOCs.(dlifornia Gold Sustainable
Carpet Standard will become the basis of a nevonatistandard. LEED credits are
available for the use of carpet meeting this steshda

* The current DGS personal computer (PC) Goods tatiieh requiring Electronic Product
Environmental Assessment Tool (EPEAT) Silver otdrefior Desktops, Notebooks,
Tablets and Monitors is scheduled to be awarddaie, 2008. The evaluation process
awards additional points to products that are foedtEPEAT Gold.

» Copy Paper Contract: The new paper contract regjaill State agencies to purchase
copy paper with a minimum of 30 percent postconswuoetent. However, many
agencies and departments use 50 — 100 percenbpsgtoer content copy paper, much
of it produced without the use of chlorine compaoaifat bleaching. The Office of State
Publishing uses postconsumer content paper antdassd inks whenever possible.
Janitorial paper products and paper bags with amaim of thirty percent postconsumer
content are also available.

* Vehicle Contract: California is revising the matlotogy for evaluating vehicle
purchasing contract bids to comply with the manslafeAB 236, which requires DGS to
consider GHG emissions and fuel efficiency in fleetchases. Current specifications
also restrict the use of chrome plating and leadeNiveights. Recycled motor oil and
antifreeze are used to maintain state vehiclesyeineladed tires are used for trucks and
heavy-duty vehicles.

» Disposable Food Service Supplies: California haadated the elimination of
polystyrene in all line items of this contract amdl purchase bio-based alternatives.

Potential Future Efforts

The State will continue its leadership role by utaling a thorough analysis of goods and
services it uses, and developing strategies torerassgaystem-wide application of product
evaluation methodologies that consider carbon sitgim purchase decisions. These policies
and practices should also extend to the contrathatsrovide the State with goods, services or
consultation.

DGS Procurement may propose modifications to tliecleand equipment bidding process to
increase the variety of vehicles available for depants’ needs. This is consistent with the need
to consider total value, not just lowest bid, inqrrement. For example, the cost of replacing
tires that require frequent changing due to loweality may outweigh any savings gained by
accepting the lowest bid. Fewer tires purchaseegdly means fewer emissions through the
entire product lifecycle, particularly as the stiatereases its efforts to calculate end-to-end
emissions of its procurement and operations.

A related effort includes revising existing contriamguage to address GHG emissions,
including the need to identify the carbon intensityroducts, and to reduce emissions from the
delivery to end-of-life management of products. riis needed to research GHG values for
other products to develop metrics and specificattorbe included in bid documents. Those
values could then be used to conduct a reviewabdé gturchasing to identify the high priority
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products and services for GHG emissions reductatarngial and establish a priority list of
contracts to revise.

Ensuring that purchasing documents, specificatiand,contracting procedures do not contradict
each other and do not deter or inhibit the purclohgmvironmentally preferable products is an
effort that will yield definite results. Once colafed, designing and implementing programs
and processes to increase the purchase of envirdgaltygreferable products will be a much
simpler task. Efforts such as restricting the pase of single-sided printers and copiers, and
requiring all state documents to be printed duplékbe much easier to enact with clear
direction and authority.

The development of an automated procurement trgdkiol to be used by all State agencies for
all purchasing that tracks EPP, and specificallyGa¢nissions will facilitate tracking and
reporting progress. The tool should also enabitgraotors to report on the carbon footprint of
their products, operations and supply chain, inaga third-party certification of the data
provided. This effort will need to be targetedffito the largest suppliers and then phased in to
others over time.

California participated in the drafting of the Midat Governor’s Association’s Bio-based
Product Procurement Initiative and is currently kiog with the USDA to establish a national
data base of bio-based products. These produlttthem become available on statewide
contracts. Future contracts for industrial clegrsapplies will require that all catalog items
identified as “green” be certified to acceptablnstards by an independent third party. State
agencies will be blocked from buying any non-ceatifitems where a comparable certified
option is available, and regular and accurate tempwill be required on environmentally
preferable purchases.

Efforts are underway to develop carbon labels émrscmer products that will allow consumers
to compare products by their carbon footprint. cAlhe coolcalifornia.org carbon calculator will
soon have a built-in decision-support tool that halp users estimate the change in their GHG
footprint if they take specific actions. Theseoetf will help provide the raw data needed by
buyers to track and report the emissions theirlpages are responsible for.

F. EMPLOYEE PRACTICES

The initial carbon footprint audits conducted biyuanber of agencies have made it apparent that
employees play a huge role in reducing GHG emissi@hoices regarding employee
commutes, air and business travel, lodging, lightiee, and plug load all heavily impact energy
use and the resulting GHG emissions. With empleye®ing such an impact on these areas, all
State agencies must involve employees in adoptigies to cut emissions and to conduct a
consistent education and training effort.

GHG Reduction Efforts

GHG Emissions Audit

All the cabinet level State agencies, the CSU systed most UC campuses have joined the
California Climate Action Registry (CCAR). By joilg CCAR, they are obligated to prepare
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and submit annual GHG emissions inventories. C@&gistration establishes an emissions
baseline and gives the agency a blueprint for &utaduction efforts.

Environmental Management System (EMS)

An EMS is an integrated set of management procetestgned to continually identify,

prioritize, and improve the environmental impadtgam organization. An EMS integrates
environmental management throughout daily operafibndget and human resource planning,
and strategic planning. Cal/EPA has been invoiaeah agency-wide EMS since 2001. The
EMS effort focuses on building-related operationd an the business processes and employee
and stakeholder practices that relate to busingssatbons. EMS is an excellent process to both
institutionalize GHG reduction efforts and harndgsspower and influence of staff to maximize
impact and achievement.

Agency-wide Policy Development

Many agencies have been actively involved in raayeinergy use for years. With the recent
push from AB 32, much effort and attention is agacused on the burning of fuel for various
purposes causing GHG emissions. More informasavailable now about the development of
baseline emissions from which reductions can besared, as well as technological
advancements and case studies. The quantity adilycpf this information is increasing daily.
Sharing the successes and case studies amongtallgivernment is needed now so that all
agencies can implement best practices to theedull

This flow of information within and among agencas best be achieved by adopting policies.
Policies are effective ways of communicating th@eaneasure to a large number of people.
They are especially effective in ensuring that éfonade by dedicated people are not lost over
time as those employees move to other jobs oeredtany agencies have policies already,
while others, like ARB’s Carbon Neutral Policy, &eing drafted or considered.

Information Technology (IT) Efforts

IT equipment is one of the fastest growing segmehé&nergy use in office buildings. Many
efforts are under way to reduce energy consumgtemn IT equipment. For example, DGS has
installed centralized server-based power managesodintare that yields energy savings of
thirty to forty percent. DMV and Caltrans haveaoe considering implementation of this
software.

DMV'’s Desktop Support Unit developed an in-housergg management solution, using
existing software programs designed to aggressadilyst computers to a more energy efficient
mode when not in use. Since the initial implemeaiabdn nearly 3,000 computers, the initiative
has reduced average monthly electricity consumgitiomore than 86,000 kWh, reduced
average monthly greenhouse gas emissions by manest5 tons and saved California
taxpayers an average of more than $11,000 per month

Implementation of the department’s total inventofynore than 5,000 computers is nearly
complete and, when fully implemented, will redulce tlepartment’s annual electricity
consumption by more than 1,700,000 kWh, reduce @rgreenhouse gas emissions by more
than 1100 tons and save California’s taxpayers ri@ne $230,000 per year.

Caltrans estimates there are about 18,000 compdigributed statewide, and along with
servers, printers, plotters, modems, hubs, fax mashand attached devices (like hard drives,
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scanners, CD-ROM burners, etc.), consume from Bbtmillion kwh/yr. “Energy Star”
systems reduce energy consumption when units @nesed for set periods of time. This
reduction in operation may save up to forty peraémtormal operational cost, although turning
off equipment when it is not needed is still thetderm of energy conservation.

Other Non - IT Energy Conservation Efforts

Simple conservation efforts such as turning offitsgwhen not in use, including non-essential
overhead lighting in day-lit areas, lighting in @eapied rooms, equipment and storage areas
reduces energy use. Turning off overhead lightim@ppropriate and using task lighting if
daylight is inadequate for workspaces, switchirfgdetorative lighting, signage and other
lighting inside and out (if not necessary for sé@guand safety) are simple yet effective ways to
reduce energy use. Security and safety lightingilshioe maintained at the lowest, yet
acceptable levels.

Techniques used to make efficient use of naturdigta includes closing blindand window
coverings on all solar exposed windows during appate times of the day or when rooms are
not in use to block direct sunlight which increasssm temperature. When not in direct
sunlight, open blinds and shades to reduce or mhitaithe need for overhead lighting. After
business hours, turn off monitors, printers, afgtoequipment except for essential equipment
needed for after hours operation (e.g., e-mail,ileseavers, fax machines or other essential
equipment). Some offices will need to leave persoomputers on after houfsr security
reasons, however, they can be set to energy-savauigs.

Thermostats should not be set below 78 degrees&immer unless such a temperature in a
particular job or occupation may expose employeeshealth and safety risk. It is also critical
to keep windows and doors closgden HVAC systems are in useprevent loss of conditioned
indoor air to the outside and minimize use of pguealectric devicege.g., microwaves, toaster
ovens, electric heaters, or personal fans). Enggl®yghould consider dressing in appropriate
warm weather business attire.

Potential Future Efforts

Some State agencies have adopted policies thattrapassions but encouraging more agencies
to adopt specific GHG emission reduction policiesild increase and coordinate efforts
statewide. This may be an opportunity to reviekxisting energy conservation policies as well,
or to address other issues in a combined envirotahprotection policy or EMS with strong
executive support and training. The policy shandure employee orientation and training
stresses energy and GHG emission reduction practieeovide EMS and LEED training where
appropriate.

These policies should all promote telework and Helkedules to reduce commute miles. With
such a high percentage of emissions emanating érapiloyee commuting and travel, it is
imperative to increase participation in these eilmmsseduction strategies. A centralized
information clearing houses for alternative tramtgian options in major State employment
centers should also be maintained.

Agency policies will also be an appropriate plazéiscourage driving on short trips.
Particularly in the downtown area where agencieschrstered together and on college and
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university campuses, staff should be encouragedhti, bicycle or make use of electric carts on
short trips. Agencies should provide bicycles eads for these purposes and conduct surveys
on there usefulness on various lengths of travel.

There are myriad efforts that agencies can undettakeduce emissions. One such area is
updating office equipment so that there are fevestads and are more efficient, e.g., multi-
purpose printer/copier/faxes instead of 1 deviceefh purpose. An overall reduction of print
jobs through reminders on printers and copiersmesisages sent via email about reducing paper
use with save both electricity and paper. Ensualhgew printers/copiers purchased are duplex
capable and are defaulted to duplex, while a compnactice by some, remains an elusive goal
for many.

High parking costs can be an incentive to carpotd wise public transportation. It is
recommended that DGS examine parking costs atgaaéges and compare them to local
private lots. If rates charged to drivers are i$icgntly lower, then the rates should be increased
to discourage individual driving and reduce emissioParking subsidies for state employees
should also be factored into this review as thelyce parking costs for individuals at an expense
to agency budgets.

Perhaps the single most important action any ageacyake is to conduct a GHG emission
audit. While many agencies have conducted auditsgistered with CCAR already, a
concerted effort must be made to continue to eragmuiadditional agencies to follow suit. Itis
imperative to establish a baseline to begin idgimntif priority areas to cut emissions and
maximize efficiencies.

G. THE STATE’S CARBON SHADOW

The previous discussion has focused on specifioracthat can reduce GHG emissions directly
attributable to State government (the traditionalwof “carbon footprint”). The following
discussion will briefly outline a strategy to invkhe leveraging capabilities of State
government to influence GHG reductions by entitwes which the state does business and
whom are effected by State policies and decisiditss has come to be referred to as the State’s
“carbon shadow”.

A prime example of the influence the State can gdras as an investor. Through its two
largest pension systems, the State has an invespogfolio in excess of $400 billion. These
funds can be leveraged to support companies, pregrand projects that reduce GHG
emissions. Public Employees Retirement System @ERd State Teachers Retirement System
(STRS) should continue to examine their real egiatdolio for opportunities to increase energy
savings, invest in energy efficient buildings, amdievote a greater portion of the Clean
Technology Investment Portfolio to advanced eneffjgiency/green technologies.

Another GHG reduction opportunity for the Statéishe use of bond funds. Ownership of the
emission reductions resulting from State bond fdngl®jects will remain with the State. Those
emission reductions should not be considered thpgpty of the entity that received the bond
funds, nor shall they be entitled to seek furth@aricial gain from those reductions. Instead the
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reductions will belong to the State, and ultimatadyretired for the good of the environment and
of the citizenry.

The influence of the State’s carbon shadow canladsexerted in the area of evaluating bills,
administrative directives, regulations, policiesjpcts, and programs, in terms of their impact
on GHG emissions. State government must institatine the evaluation of GHG emissions as
part of the review and approval process for allan&jnding requests and projects. This policy
should be mirrored by local jurisdictions and thegte sector, thereby ensuring that GHG
emissions are factored into all major decisionslang range planning processes throughout the
state.

Another shadow effect that the State can havetisdrarea of employee commutes. While not
technically considered business travel, emissieladed to employee commutes should be
addressed by state government systemwide. Agemeisttake steps to further reduce commute
emissions by increasing telecommuting and flex dales to reduce the number of days
employees need to travel to work. When coming théooffice, employees should be rewarded
for taking public transportation, carpooling, biggiror other means of reduced emission travel.
These practices will also be picked up by localegoment and the private sector to amplify the
influence of state government.

Appendix C State government-Preliminary Recommendat  ions

Table 39
Reduction Measure Potential 2020 |Net Annualized Proposed Adoption/
Reductions Cost Lead Implementation
MMTCO,E ($ Millions)t Agency Timeframe
State Government 1-2 TBD Various TBD/Ongoing

TThe net cost of this GHG emission reduction sfpateay not include the savings associated
with emission control requirements necessary taiolgquivalent reductions of criteria
pollutants reduced as a co-benefit, or the additionsts to control increased criteria pollutant
emissions as a result of this measure. To the efdasible, the net cost of emissions controls for
criteria pollutants will be evaluated further in aseire development.
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13. CARBON FEE

The measure being described in this section islibodee intended to achieve emission
reductions through changes in economic activityiadovzidual behavior. The discussion is not
directly related to ARB'’s development of an admnasve fee regulation to cover the costs
incurred by state agencies for implementation of 3B or to smaller directed fees such as the
recommended public goods charge on water. ARBimtiate a regulatory proceeding to
develop the administrative fee later this summer.

Background

A carbon fee is a market-based GHG reduction gjyateat would deliver emission reductions

by affecting the relative prices of products witkine economy. By making carbon-intensive
products relatively more expensive compared to teveebon products, carbon fees are designed
to drive consumption and investment toward moreiefit and less GHG-intensive products.
Like all regulatory programs, in order to be effeet a carbon fee program would need to be
well designed, and include strong monitoring, répgrand enforcement rules, including strict
penalties for non-compliance. In addition, AB 32ludes specific criteria that ARB must
consider before adopting regulations for markeetdaseasures to implement AB 32, and directs
the Board to the extent feasible to design any etdrksed compliance mechanisms to prevent
any increase in the emissions of toxic air contamig or criteria air pollutants (HSC § 38570).

In order to deliver significant emission reductipaarbon fees would need to be set at levels
high enough to produce behavioral changes and waaéd to be spread across those sectors of
the economy responsible for a large majority of Géttissions. The specific level at which the
fee is set is contingent upon the amount of GHGetdns for which the carbon fee program is
designed to achieve. The higher the fee, the grdaesmission reductions that could be
expected. Under a carbon fee program there is pedainty for firms subject to the fee. Unlike
a cap and trade program, however, a carbon feegnmodoes not establish an absolute limit on
emissions.

Carbon fees would be set to increase over time féés would be set high enough to drive
investment and fuel use choices toward more effia@d lower carbon options. The fee level
and rate of increase would be guided by economigdetiay that considers the availability,
phase-in, and cost of achievable technologiesgaided by a price structure that would
stimulate changes to lower carbon activities. Garfees would be administered by the ARB,
and would be assessed at the same rate per MiJEH.CShould the Board approve the Carbon
Fees Option, a specific fee schedule would be ksitell to define the rate of increase between
2012 and 2020. Any adjustments to the fee schedolg#d be undertaken through the regulatory
process and involve public review and input.

Design Options

ARB is currently evaluating several possible desigenarios that could be used for a carbon fee
program. Under a “downstream” approach, fees wbaldnposed on facilities that fall within
ARB’s mandatory reporting jurisdictional authoritiyhis would include facilities like power
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plants, electricity retail providers and marketeisrefineries, hydrogen plants, cement plants,
cogeneration facilities, and other industrial sesrthat emit more than 25,000 tons per year of
CO2. Under this approach, transportation sourc&sH& emissions, which account for
approximately 40 percent of statewide GHG emissiaasild not be covered.

Under an “upstream” approach, fees would be leatear closer to the point that natural gas,
gasoline, diesel fuel, and electricity imports enlbe California economy. This option would
achieve broader coverage of emissions sources)tmibg covering over 90 percent of GHG
emissions in the state if expanded to include itvdiigrocess and high global warming potential
emissions. It would also be possible to implenzefge that reflected a hybrid of the two
primary approaches.

The level of the fees would need to be set baseztonomic modeling to evaluate the amount of
emission reductions likely to be achieved frometiint fee levels. To incent significant
reductions, fees would likely need to be set betwi&kd to $50 per metric ton of MMTGE.

For every $10/metric ton, the fees would increagewholesale price of coal-fired electricity by
$0.01 per kilowatt-hour, of gasoline by $0.10 paltan, and natural gas by $0.05 per therm.
While this type of price signal would have someeefffon consumer buying patterns, the larger
effect would be on the investment decisions antideices made by suppliers of goods and
services.

Implementation Options

Implementing an upstream carbon fee would reghieedevelopment of a monitoring and
reporting system to track all fossil fuels produgedr imported into California, as well as fuel
exports. The Market Advisory Committee describéatihis type of program would look like
for an upstream cap-and-trade program. The admatigt details relating to who is regulated
would be the same for an upstream carbon fee @arfarpstream cap-and-trade program.

For transportation fuels, ARB would establish a&ysto monitor the amount of carbon sold by
refiners and importers in the form of gasoline &mdsport diesel fuel. Approximately 30 such
sources are located in the state (including refinemporters, and blenders).

The fees would be levied on all natural gas pranggsdants, the state’s seven interstate natural
gas pipelines, and pipelines from Mexico. Datdassil fuel flows are currently collected by a
diverse group of municipal, state, and federal l&guy agencies, though this information is of
varying quality and collected for different repadiperiods. A system would be needed to track
imports of coal. Some industrial sources that tegrificant process emissions (mainly cement
and nitric acid production) and suppliers of higiW& gases would also need to be included.

Emission fees for California-bound electricity timgenerated by power plants outside the State
would be assessed on firms that deliver electricithe California power grid. These entities
would include independent power marketers thathmse electricity imports for sale to

California utilities, California utilities that ingot their electricity from other states, and
independent out-of-state electricity generators $bd or contract electricity directly to the
California utilities or the California grid operato
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Introduction

The Western Climate Initiative (WCI) began in February 2007 when the Governors of Arizona,
California, New Mexico, Oregon, and Washington agreed to:
« join The Climate Registry;
- develop a regional greenhouse gas reduction goal consistent with their state goals; and
» design a multi-sector market-based mechanism by August 2008 to help meet the
greenhouse gas reduction goal.

The five Governors invited other states, provinces and tribes to join the WCI or to participate as
observers. Since the initial signing, the Premiers of British Columbia, Manitoba, and Quebec
and the Governors of Montana and Utah have joined the Initiative. The states of Alaska,
Colorado, Idaho, Kansas, Nevada and Wyoming participate as observers, as do the provinces
of Ontario and Saskatchewan and the Mexican border states of Baja California, Chihuahua,
Coahuila, Nuevo Leon, Sonora, and Tamaulipas.

The WCI Partners issued their regional greenhouse gas reduction goal on August 22, 2007
(see: http://www.westernclimateinitiative.org/ewebeditpro/items/O104F13006.pdf). The regional
goal is a 15 percent reduction from 2005 levels by 2020. This regional, economy-wide goal is
consistent with the state and provincial goals of the WCI Partners and does not replace the
Partners’ existing goals. The WCI Partners also re-committed to do their share to reduce
regional GHG emissions sufficiently over the long term to significantly lower the risk of
dangerous threats to the climate. Current science suggests that this will require worldwide
reductions in carbon dioxide emissions of 50 percent to 85 percent below current levels by
2050.

On October 29, 2007, the WCI Partners released their Work Plan of WCI activities through
August 2008 for public review and comment. Comments on the Work Plan were requested and
more than 100 organizations and individuals submitted comments. As directed by the
Governors and Premiers, the Work Plan describes the process for developing design
recommendations for a proposed cap-and-trade program as one element of the WCI’s effort to
identify, evaluate, and implement ways to reduce greenhouse gas (GHG) emissions and
achieve related co-benefits.

Developing Design Recommendations for a Cap-and-Tra  de Program — The Process

Five WCI subcommittees (each chaired by one of the Partners) are working toward a cap-and-
trade program design that all Partners can embrace and implement. The five subcommittees
and their purposes are:

« Reporting: Recommend the reporting system needed to support the WCI program.

« Electricity: Define the point of regulation for the electricity industry.

« Scope: Identify the other sectors and sources to include in the cap-and-trade program
in addition to the electricity sector.

« Allocations: Specify how to distribute emission allowances.

- Offsets: Examine whether and how emission offset projects should be included.

Each subcommittee is comprised of staff from partner and observer jurisdictions, and each has

support from various consultants working under contract to WCI. The subcommittees meet
regularly by conference call and at times hold face-to-face meetings.
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All subcommittees have incorporated stakeholder involvement and feedback to help design the
program. The stakeholder process includes three workshops. The first was held in Portland on
January 10, 2008 and was attended by more than 300 people with another 200 people
participating via Webinar. Before the workshop, each of the five subcommittees released for
public review and comment papers describing the major options under consideration. After the
workshop, each subcommittee held a conference call to get extra stakeholder input and answer

questions.

Information about the WCI is regularly updated on the WCI website. The website is also the
portal through which stakeholders and the public can submit comments to the Partners and sign

up for the WCI listserv (www.westernclimateinitiative.org).

Outreach during March — August 2008

The WCI outreach activities described below supplement the individual outreach conducted by

each of the partner states and provinces.

Activity

Date

Scope of Work for Economic Analysis

= See http://www.westernclimateinitiative.org/Economic Analysis.cfm for

stakeholder involvement opportunities .

March 3, 2008

Initial Draft Design Recommendations Released

= Scope and Electricity March 5
= Offsets, Allocations, and Reporting April 3
= Offsets Workshop in Vancouver, BC March 26
Stakeholder Workshop in Salt Lake City to discuss draft subcommittee May 21
recommendations
Draft Program Design Recommendations for public review and comment Mid-July
Stakeholder Workshop in San Diego July 29
WCI Program Design Recommendations released Early
September
2008

As called for in the WCI agreement, the WCI Partners are working diligently toward a set of
recommendations for the design of a regional cap-and-trade program. The Partners will
complete their work on this first phase of the regional program by the end of August and will
release their report in early September. The report will also describe next steps, including the
expected timelines and critical paths for states and provinces to implement the program.
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Draft Recommendations on Elements of the Cap-and-Tr  ade Program

The draft recommendations that follow were developed collaboratively by the WCI Partners. As
W(CI continues to refine and assess these draft recommendations, it welcomes stakeholder
feedback on all the concepts presented in this document.

The goal is to present the draft recommendations for a preferred, fully-integrated program at the
July 29 stakeholder workshop in San Diego. Between now and then work will continue to create
a program design that helps achieve GHG reduction goals fairly and effectively.

The WCI Partners stress that as they continue to evaluate the scope and design of the cap-and-
trade program, they will carefully examine economic impacts, including the impact on
consumers and businesses in each jurisdiction. The WCI will model the economic impacts for
all sectors that may be included to ensure that the program is cost-effective and fair to
consumers and businesses while also meeting the environmental objective.

Also, WCI recognizes that policies that complement the cap-and-trade program will be needed
to motivate investments in improved efficiency and other measures to reduce emissions. The
WCI will examine a full set of complementary policies as part of the analyses supporting
implementation of the cap-and-trade program.

Finally, it is important to point out that the programs developed through this regional initiative will
ultimately be implemented through laws, regulations, and policies at the state and provincial
level. A high degree of regional consistency is important for the success of the program, but the
W(CI Partners are diverse geographically, economically, and demographically, and each state
and province has unique factors that it will have to address when implementing this program.

Therefore, the WCI Partners are focused on developing a program that builds on the strength of
consistent regional approaches, while at the same time understanding that each Partner must
have the flexibility to implement the program in a way that addresses the unique characteristics
of their jurisdiction.
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Draft Recommendations

The WCI Partner states and provinces are pleased to present these draft recommendations on
the regional cap-and-trade program for ongoing review and comment by stakeholders and the
public. The recommendations focus on the following:

* Reporting
* Scope

» Electricity
* Allocations
» Offsets

* Regional Organization

Reporting

A robust and credible reporting system will be the backbone of the WCI cap-and-trade program.
This system must ensure that emissions are quantified and reported accurately and
transparently. This will allow regulators in participating jurisdictions to assess compliance of
regulated sources, measure progress against state, provincial and regional targets, and
generate public trust in this progress. Also, all market participants will rely on the reporting
system to make decisions that will be the basis for transactions. Confidence in the reporting
system will be critical to the success of the WCI program.

The WCl is fortunate that several GHG reporting systems exist that can inform the design of and
perhaps even underpin the WCI reporting system. The Reporting Subcommittee has assessed
many of these systems and anticipates that the WCI reporting system will be as consistent as
possible with existing systems.

The WCI Partners unanimously agree that the WCI reporting system should rely heavily on the
infrastructure that The Climate Registry (TCR) is designing. TCR is a collaboration between
U.S. states, Canadian provinces and Mexican states to establish a common infrastructure for
measuring and reporting GHG emissions. TCR’s objective is to provide a common set of tools
that will support a broad range of state and provincial policies. All of the WCI Partners are
members of the Board of Directors of TCR.

Draft Recommendations for Reporting

» Breadth/Scope of Reporting
The WCI recommends that reporting requirements apply to the capped sectors and to
certain non-capped sectors that may be phased in later (will have to determine which
sectors - lower thresholds may apply).

+ Initiation of Reporting
The WCI recommends that reporting start before cap-and-trade commences in order to
avoid reporting-related delays to the start of the cap-and-trade program.

e Coordination Among Partner Jurisdictions
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The WCI recommends developing essential requirements for a model WCI reporting rule by
the end of 2008 and will incorporate consideration for jurisdictions that already have
reporting rules adopted or in process.

» Data Management and TCR Interaction
The WCI recommends sources report either (a) directly to jurisdictions (which would then
upload the data to TCR’s central repository), or (b) through TCR’s program framework
(which would then download the data to the necessary jurisdiction(s)).

» Verification
The WCI recommends establishing essential quality assurance elements for reported data.
These elements will be consistent across jurisdictions. Each jurisdiction will have an
oversight mechanism to ensure compliance with the reporting requirements. As part of this
mechanism, each jurisdiction will establish procedures to ensure that the quality assurance
elements are met. This could include requiring third-party verification, rigorous compliance
audits or other appropriate approaches.

* Administrative Costs & Fees
The WCI recognizes that jurisdictions may collect fees from sources that report directly to
them and contract with TCR to administer the program. Jurisdictions may also accept data
directly from TCR if they choose to do so; entities that report through TCR may have to pay
an additional fee if one is required by the jurisdiction(s).

* Mandatory Federal Greenhouse Gas Reporting
The WCI recommends getting involved in federal GHG reporting program development in
the U.S. and Canada to ensure that federal reporting programs are harmonized with the
jurisdictions’ interests to the greatest extent possible.

Summary of Major Comments Received to Date on Repor  ting Recommendations

Stakeholders have expressed general agreement with the WCI Design Principles relevant to
reporting. Stakeholders want a reporting system that is fair, easy to manage, and not costly for
reporters or Partner jurisdictions. Stakeholders generally support a transparent and robust
accounting system for consistent and accurate reporting of emissions across sectors and
jurisdictions. WClI's efforts to harmonize WCI reporting and future federal greenhouse gas
reporting are also supported.

Most stakeholders agree that reporting should not be limited to sectors and sources within the
cap, but should also include sectors that are likely to be phased in to the market system later.
Opinion is divided on whether reporting should extend beyond this scope to sources that are not
likely to be in the cap-and-trade system.

Stakeholders overwhelmingly support the idea of beginning reporting before cap-and-trade
commences. Many commenters cited the need for WCI to have accurately measured emissions
as a basis for allocating allowances.

Commenters generally support development of a single WCI reporting rule, citing the

advantages of administrative simplicity and cost effectiveness. Stakeholders are concerned that
a lack of consistency would undermine confidence in the use of reported data in a market
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system. For some commenters, however, continuity with existing jurisdictional reporting systems
was a higher priority, and these commenters favored more loosely coordinated rules with
common core elements.

Stakeholder opinion remains divided on whether reporting should made directly to The Climate
Registry (TCR) or to the Partner jurisdictions for upload to TCR. In part, this disagreement may
reflect the different interests of reporters with sources in multiple jurisdictions versus those with
sources in only a single jurisdiction. Multi-jurisdictional reporters tend to favor direct reporting to
TCR for the simplicity of one-stop reporting, while single-jurisdiction reporters tend to favor
combining greenhouse gas emissions reporting with their existing air pollutant reporting directly
to the jurisdictions.

Stakeholders also differ on whether third-party verification should be required, either WCI-wide
or as an option for individual jurisdictions. Supporters generally see third-party verification as
essential to ensuring the accuracy and consistency of data that will be converted to financial
credits or liabilities, and point to corporate financial audits as an appropriate analogy. Others
see third-party verification as redundant to the jurisdictional compliance and enforcement
provisions that will be applicable to reported data. This latter view is held most strongly by
electricity generation commenters, who cite their existing requirements for continuous emissions
monitoring of carbon dioxide from power plants. Reducing uncertainty over verification costs
may help to resolve this issue.

Commenters are divided on whether reporting fees should go directly to TCR or to Partner
jurisdictions which would then contract with TCR for its data management services. This issue is
related to the question of where the data should be reported, and similar considerations are
raised on either side. Some commenters are also concerned that governmental accountability
for funds will be lacking or diminished if fees go directly to a non-profit entity.

Design of the reporting system will continue beyond the September 2008 announcement of WCI
Program Design. Completion of the essential requirements for GHG reporting rules is scheduled
for December 2008. During this period, the Reporting Subcommittee will develop more specific
proposals and will seek stakeholder comment. Greater specificity may help to resolve some
stakeholder concerns. Comment will be sought on key issues including:

» Emissions quantification methodologies for specific sectors and source types;

» Design of the reporting system, including the user interface and the relationship to TCR's

mandatory reporting support function;

* Thresholds for reporting;

» Operational boundaries for reporting;

» Verification and/or other quality assurance requirements; and

» Other details in the essential requirements for Partner GHG emissions reporting rules.
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Scope
Scope defines the GHG emissions that are included in the cap-and-trade program, including:

» The sectors that fall under the cap.

* The emissions sources that fall under the cap.

* The greenhouses gases that fall under the cap.

* The point(s) of regulation where the cap would be enforced.

From the scope definition, any entity or facility must be able to tell whether it has a compliance
obligation under the cap, and which of its emissions are subject to the obligation. The “point of
regulation” is the portion of the scope definition that identifies the entities that have the
obligation to surrender GHG emission allowances to cover GHG emissions.

The draft recommendations are based on the WCI's analysis and assessment of the Major
Options released in January 2008. The WCI developed and applied evaluation criteria to the
major options, taking into account stakeholder comments received in writing and during
conference calls.

Draft Recommendations for Scope

* Industrial and Commercial Sources
The WCI recommends a base program from the start of the cap-and-trade program that
includes the electricity sector, large stationary combustion sources, industrial process and
waste management emissions, and fossil fuel production and processing. (Please see
Electricity section for information on recommended approaches for that sector.) All six
GHGs are recommended for inclusion.

The WCI recommends that high priority be placed on developing GHG reporting protocols
for the fossil fuel production and processing sector so that as much of this sector as possible
can be included in the cap-and-trade program from the start.

* Transportation Fuels
Emissions from transportation fuels are the single largest source in the region (about 36
percent of total emissions), and must be addressed through an effective combination of
near-term and long-term policies. Most Partners have a strong interest in including
transportation fuels in the cap-and-trade program. However, before recommending how
best to reduce emissions in this sector, analyses of the economic impacts of various options
for including transportation fuels in the program will be examined, including the potential
effectiveness of alternative policies for reducing these emissions. Options to be considered
include the potential to phase in transportation fuels in a later stage of the program, other
fiscal measures to regulate this sector, and special consideration for low-income populations
and other communities most adversely impacted by consequent price change in the sector.
It is anticipated that a decision on how to address transportation fuels will be informed by
economic modeling and additional analysis in the coming months.

* Residential and Commercial Fuel Combustion
The WCI recommends including residential and commercial fuel combustion in the cap-and-
trade program and acknowledges that individual jurisdictions may instead utilize comparable
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fiscal measures, such as British Columbia's carbon tax, to regulate these sectors. The WCI
is also considering whether to include these emissions within the program beginning with
the first or second compliance period. The point of regulation for including the emissions
from this fuel use would be at the point where these fuels are distributed, including: local
distribution companies for natural gas; an appropriate upstream point for propane (LPG),
such as refineries and wholesalers; and fuel oil distribution points (which may vary among
partner jurisdictions).

» Thresholds
The WCI recommends using an emission threshold to define the facilities that would have a
regulatory compliance obligation under the cap-and-trade program. The WCI recommends
setting the threshold so that at least 90 percent of non-power plant stationary source fuel
combustion emissions WCI-wide are covered by the program. Based on an initial review of
available data, the WCI believes that a threshold within the range of 10,000 to 25,000 metric
tons of CO,E per year per facility may achieve this objective and to assure consistent
coverage of facilities within industries and across jurisdictions. The WCI is continuing to
evaluate this threshold range, and is examining whether categories of facilities should be
included or excluded from coverage regardless of their annual emissions rate. WClI is still
considering whether, and at what level, to apply thresholds to electricity sector entities that
have compliance obligations.

» Future Program Expansion
The WCI recommends that the scope of the cap-and-trade program be capable of
expanding over time. Possible factors for bringing in additional sources into the program
include:

« Advancements in monitoring technologies, procedures, and/or protocols which would
enable the cost-effective inclusion of additional sources and types of greenhouse gas
emissions, or smaller-sized sources within currently covered categories, particularly
if mandatory reporting data show these sources to be larger contributors than
expected;

« Sources or sectors whose exclusion from the program leads to emissions leakage or
competitiveness issues;

» Resolution of legal or administrative issues that had precluded the inclusion of a
source or sector; and

« Addition of new jurisdictions to the cap-and-trade program.

Sources that are considered as viable offset pgrogdhe start of the cap-and-trade program
may become part of the program at a future date.

Summary of Major Comments Received to Date on Scope Recommendations

The WCI Scope Subcommittee has received public comment at in-person meetings, on
conference calls for stakeholders, and in written form. These public comments responded to
the options papers released by the WCI in January 2008 and the draft recommendations
released in March 2008.

The WCI received written comments from 38 organizations in response to the major options
paper, and from 43 organizations in response to the draft recommendations. Many of these
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organizations represented multiple entities, including businesses and non-profits. Stakeholders
also provided comments at teleconferences on February 12 and March 11, 2008 and at the
public workshop in Portland on January 10, 2008. The subcommittee requested and received
comments on a large number of topics, including sector coverage, point of regulation,
thresholds for inclusion of specific sources, greenhouse gas coverage, phasing of source
inclusion, coverage of transportation fuels and residential and commercial natural gas, as well
as specific concerns for various industries, sectors and sources.

In general, most comments supported a broad coverage of sources under a cap-and-trade
program with a point of regulation as close to the point of emissions as possible. Stakeholders
asked the subcommittee to include as many sources as administratively and technically
possible in order to increase the availability of low-cost emission reductions and to lower the
total cost of the cap-and-trade program. Comments also addressed the following:

* Many comments emphasized the importance of availahd correct quantification methods
in order to include a source in the program, anceliible data for the design and operation
of the program. These comments focused on a desawoid double counting emission
reductions and to ensure the integrity of a tradiygem.

 Comments also reflected a desire for certainty ailmich sources would be included,
especially if the program phased in new sources tive.

* Some comments asked for further analysis of oudstgrissues such as the inclusion of
transportation fuels and commercial and residentafiiral gas, and suggested varying
approaches for these sources. These issues, pattidhe inclusion of transportation fuels,
received substantial attention. One-third of thewceents received after the release of the
major options paper related to the issues of tramafon fuels.

* Many comments expressed concern that sources neteztbunder a cap-and-trade program
remain responsible for the emission reductions $sag to achieve the regional greenhouse
gas emissions target.

The subcommittee remains interested in receiving stakeholder comments. The subcommittee’s
recommendations include a number of topics that will require further consideration, including
transportation fuels and emission source thresholds. The subcommittee has carefully reviewed
and considered stakeholder comments in order to formulate the draft recommendations
contained in this document.
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Electricity
Draft Recommendations for Electricity
« Point of Regulation and Coverage

The WCI recommends a point of regulation for the electricity sector that maximizes
coverage and minimizes emissions leakage.

0 A generator-based approach to covering the electricity sector is preferable.

0 The generator-based option will be most effective with universal participation
throughout the Western interconnect.

0 A proposal to bring in additional generators serving the Western interconnect will
be developed, including a date by which those other jurisdictions will join the
WOCI. If the additional Western Electric Coordinating Council (WECC)
jurisdictions do not join by that date, the WCI will continue to develop the first
jurisdictional deliverer approach described below.

0 Because not all generators serving the western interconnect are currently within
the WCI, additional measures are needed to maximize coverage and minimize
leakage.

0 The first jurisdictional deliverer approach should address the coverage and
leakage issues during the transition to full WECC patrticipation in the WCI:

= The first jurisdictional deliverer approach covers all emissions generated
in WCI and all emissions attributable to electricity delivered in WCI but
generated outside WCI.

- Leakage
The WCI recommends exploring additional complementary measures to reduce leakage.

« Allocation in the Electricity Sector
The point of regulation does not dictate the method of allocation, and the Partners are
continuing to work on the allocation issue.

The Electricity Subcommittee is now in the process of working through questions raised by the
Partners, including how additional generation in the WECC can be brought into the WCI, and
how the first jurisdictional deliverer approach would actually be implemented in Partner
jurisdictions.

Summary of Major Comments Received to Date on Elect  ricity Recommendations
To date, the WCI Electricity Subcommittee has received more than 100 comments from more
than 60 parties, or coalitions of parties. The comments have come from utilities, trade groups,

environmental NGOs (non-governmental organizations), religious institutions, and public interest
groups interested in social justice.
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Some commenters have noted that a federal approach would be preferable to WCI because
leakage would be reduced. Others have called for no action by the WCI because a federal
approach may eventually appear. Initially, the subcommittee suggested five options for the
point of regulation for electricity. Each option had some support from at least a portion of those
who commented, while many parties have requested that WCI not make a final decision until
economic modeling is completed. However, consensus seems to have emerged around two
approaches: generator-based and first jurisdictional deliverer (FJD).

Many commenters have called for a generator-based approach if all WECC jurisdictions
participate in the WCIl. Some commenters have argued that additional measures beyond a
generator-based approach would be necessary to prevent contract shuffling and windfalls to
electricity importers. Parties have suggested that the additional measures could include
complementary measures, a load-generator hybrid, and FJD.

Some commenters have advocated starting with a generator-based approach and eventually
shifting to FID. Others have called for optional phasing in of FJID. Still others have advocated
using FJD as the starting point. Some parties are concerned about the tracking necessary for
load-based approaches and FJD, and they are worried that either method may have high
administrative costs. Commenters have also expressed concern about the potential for gaming
the system under the hybrid approaches. Some commenters are concerned about grid stability
with any approach. The WCI Partners are still assessing the public comments and other
analyses to determine the appropriate point of regulation for this sector within the regional
program.

Many parties have commented on allowance allocation in the electricity sector. Requests have
run the gamut from advocating for 100 percent auctioning to promoting 100 percent free
allocation. Many parties have called for auctioning with auction revenues used for the benefit of
consumers by giving the auction proceeds to rate-regulated entities or directly to consumers.
Many commenters have worried about competitive impacts to businesses in the WCI under
designs that include auctions. Some parties have requested that one or more economic sectors
be exempted from auctioning. Parties have advocated allocation protocols based upon
historical emissions, load, or output singularly or in combination. Similarly, commenters have
advocated for apportionment among Partners based upon Partner targets, averaging of Partner
targets, historical emissions, load, output, population, and GDP (gross domestic product),
singularly or in combination.

Many parties have commented that combined heat and power (CHP) facilities should be
covered under a separate sector and given credit for lower emissions. Other parties have noted
that if a CHP facility produces fewer emissions, it should do well if it is regulated under the
electricity sector like other generators. Some parties have called for unique treatment for their
particular situations, while other commenters have requested even treatment for all entities
across the sector. Parties have also called for a set-aside of allowances for the voluntary
renewables market to ensure that market’s viability.
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Allocations
Draft Recommendations for Allocations

« Regional Cap and Allowance Budgets
The WCI recommends establishing a regional cap that will decline over time, and each
Partner will have an allowance budget within the cap. Actual emissions from any given
Partner could be greater or less than its allowance budget, depending on the extent of inter-
jurisdictional allowance trading.

The regional cap will be equal to the sum of the Partner allowance budgets. Reductions
achieved by the cap plus reductions from uncapped sources resulting from complementary
measures should achieve the WCI regional goal of a 15 percent reduction below 2005 levels
by 2020.

The initial regional cap and Partner allowance budgets will be set through 2020. The
regional cap and each Partner’s allowance budget will not be adjusted except as necessary
to account for changes in WCI membership, sectors added to the cap, errors discovered in
data used to determine the cap or the Partner budgets, which may become apparent after
the start of mandatory reporting, or errors that resulted in either under-allocation or over-
allocation of allowances. Such adjustments will take effect at a regionally coordinated and
designated time, such as the beginning of the relevant compliance period.

- Distribution of Allowances by Partners
The WCI recommends that once the allowance budget has been established for each
Partner, allowances will be issued by each Partner rather than issued by a regional
organization. Allowances will be of equivalent use and value throughout the WCI region,
regardless of which Partner issues the allowances.

- Establishment of Cap-and-Trade Partner Budgets
The WCI recommends that each Partner’s allowance budget will be established in a
transparent manner. This will be consistent with the emission reductions that the WCI must
realize from the sources covered by the cap-and-trade program in order to achieve the WCI
economy-wide emissions reduction goal.

The Partners will develop a methodology for calculating the Partner allowance budgets. The
methodology should set the Partner allowance budgets at the levels needed to achieve the
WCI economy-wide emissions reduction goal.

The WCI seeks comments from stakeholders on the methodology for establishing Partners’
allowance budgets and the factors to be included in the methodology.

« Partners’ Initial Allowance Budgets
The WCI recognizes the potential conflict between the need to begin the cap-and-trade
program as soon as possible to reduce GHG emissions, and the need for accurate data to
calculate allowances for the regional cap and individual Partner budgets. Substantial
emissions data is already available due to reporting under existing regulatory requirements
for other pollutants and energy consumption, as well as the GHG emissions inventories and
forecasts compiled by the Partners, but data from mandatory reporting of GHG emissions
may be necessary for more precise allocations of allowances. With this in mind, the
calculation of the regional cap and the Partner allowance budgets for the initial years of the
cap-and-trade program will recognize potential concerns about data accuracy and will be
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adjusted in ensuing years as necessary if mandatory reporting reveals significant data
errors.

D-17






Partner Discretion to Issue Allowances
The WCI recommends each Partner initially have flexibility to issue, beyond the
minimum percentage auction amount discussed below and subject to the sector-
specific assessments discussed below, its remaining allowances as it sees fit,
including:

0 auctioning more than the minimum amount of allowances;

0 issuing some or all of the remaining allowances for free;

o holding some or all of the remaining allowances within a compliance period;

and/or
o0 retiring some or all of the remaining allowances.

The WCI recommends each Partner initially have discretion to issue allowances
differently to different sectors within its jurisdiction. Each Partner may decide how
and to whom to issue the allowances in its allowance budget, subject to the minimum
auction requirement and the sector-specific assessments of competition outlined
below.

While each Partner initially will have flexibility in how it allocates the allowances
beyond the minimum auction amount, at the beginning of the relevant compliance
period, each Partner will be required to advise the other WCI Partners how it intends
to allocate the remaining allowances, so that the WCI can make the Partners’ plans
public in a coordinated fashion. This procedure will help reduce the potential for
adverse impacts on auction prices by preventing allowances from being “dumped”
into the market unexpectedly.

Any Partner that chooses to hold allowances must allocate or retire those allowances
by the end of the applicable compliance period. A Partner will not be able to hold
allowances beyond the end of the compliance period. These requirements will help
reduce market instability by providing more certainty about the volume of allowances
available during a compliance period.

The Partners will continue to examine the impacts of Partners using different
approaches to allocate allowances to the same sectors and will seek comments from
stakeholders on this issue.

The Partners also will continue to consider the impacts of Partners making different
use of auction proceeds and will seek comments from stakeholders on this issue.

While the Partners initially will have flexibility to issue allowances, over time, the WCI
will seek to standardize distribution of allowances as much as possible.

» Sector-Specific Assessment of Competition Among WCI Jurisdictions:
While the Partners initially will have significant flexibility in issuing allowances,
a diverse array of allocation procedures could yield significant cost
differentials among competing firms or industries among WCI jurisdictions.
There may be cases where it is necessary to assess whether allocations to a
particular sector should be treated uniformly by all Partners in the WCI region
to address competition among entities within the WCI region. This potential
could be minimized through a continued dialogue among the Partners and
harmonization of allocation procedures and the use of auction proceeds
where appropriate.
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The Partners believe that only a few sectors face significant risks of unfair
competition from differing allocation methods among the WCI Partners, and a
harmonized approach would be limited to carbon-intensive industries facing
significant competition among WCI jurisdictions. For such cases, a case-by-
case sector-specific analysis will be conducted jointly by the WCI Partners to
determine whether consistent allocation is needed to address such disparities
within the WCI. This approach will provide for an efficient cap-and-trade
program while providing the Partners flexibility to address their individual
priorities.

» Sector-Specific Assessment of Competition with Non-WCI Jurisdictions:
While the Partners initially will have significant flexibility in issuing allowances,
a diverse array of allocation procedures could yield significant cost
differentials among competing firms or industries within the WCI and those
outside the WCI, resulting in leakage outside the WCI region. There may be
cases where it is necessary to assess whether allocations to a particular
sector should be treated uniformly by all Partners in the WCI region to
address competition and leakage from entities outside the WCI region. This
potential can be minimized through a continued dialogue among the Partners
and harmonization of allocation procedures and the use of auction proceeds
where appropriate.

The Partners believe that leakage of this type is likely an issue only for bulk
commodity sectors with high GHG emissions per unit of output that face
significant non-WCI competition, and a harmonized approach would be
limited to carbon-intensive industries facing significant competition outside
the WCI region. For such cases, a sector-specific analysis will be conducted
jointly by the WCI Partners to determine whether consistent allocation is
needed to address non-WClI region leakage. This approach will provide for
sufficient standardization for an efficient cap-and-trade program while
providing the Partners flexibility to address their individual priorities.

Minimum Auction Percentage

The WCI recommends each Partner auction a minimum percentage, between 25
percent and 75 percent, of its allowance budget through a coordinated regional
auction process. Each Partner will auction allowances throughout the WCI region
and will receive the proceeds of the auction.

The Partners will determine a specific minimum percentage auction amount. The
WCI seeks comments from stakeholders on this question.

Because multiple Partners would be simultaneously auctioning allowances through a
single pool, the auction could result in Partners auctioning or selling some of their
allowances to entities in other jurisdictions. This outcome is fully consistent with the
concept of regional trading and the importance of allowances having equivalent
use/value for compliance purposes throughout the WCI region.

Phased Increase of Auctioning
Greater emphasis could be given to free allocation in the early years of the program
(and more to auctions in later years) as a means to mitigate business and consumer
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cost impacts and to provide transition assistance, in addition to using auction
proceeds for these purposes. Some Partners may choose to provide more time for
an allowance market to develop before capped entities must purchase larger
portions of their allowances in an auction.

The minimum percentage of allowances to be auctioned should be increased over
time, potentially to 100 percent. Even before such an increase, each Partner will
have discretion to auction more than the minimum percentage of its allowances as it
sees fit.

Credits for Early Reductions

The WCI recommends each Partner have discretion to give credit for early actions,
but any credit for early action must come from within the cap and will come out of the
individual Partner’s allowance budget. Early action credits will not be added to or be
on top of the amount of allowances in each Partner’s allowance budget.

Banking
The WCI recommends purchasers and covered entities be allowed to bank

allowances, without restrictions on the amount of allowances that may be banked or
on how long they may be banked.

Borrowing
The WCI recommends that borrowing of allowances from future compliance periods

not be allowed.

Compliance Periods
The WCI recommends the compliance periods be three years long.

Multi-year compliance periods will provide covered entities with flexibility for
compliance and in planning for (or responding to) large and unexpected changes in
the allowance market or in other markets, such as energy markets, which may affect
allowance prices. They also will provide programmatic flexibility for the WCl—for
example, to ensure a steadily declining cap. The Partners note that three years is
the length of the compliance periods chosen by the Regional Greenhouse Gas
Initiative (RGGI).

Initial Compliance Period

To accommodate start-up issues, both from the covered entity standpoint and the
regulatory standpoint, the WCI recommends that the initial compliance period include
special rules, such as a two-year period, or other measures to assist in the transition
into a cap-and-trade system, while maintaining the integrity of the cap and value of
the allowances.

New Partners

The WCI recommends allowances for new Partners be in addition to the existing
allowance budgets for current Partners. The regional cap will be expanded to
accommodate emissions from the new Partner.

Once the cap-and-trade program has been instituted, new Partners will come into the

cap-and-trade program at a regionally coordinated and designated time, such as the
beginning of the relevant compliance period.
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- Timelines for Partner Activities
The Partners will develop a schedule for various WCI efforts, including launching the
cap-and-trade program, establishing emissions baselines and Partner allowance
budgets, undertaking any case-by-case discussions on competition or leakage
issues which may affect Partner allocation plans and other various allocation-related
efforts.

Summary of Major Comments Received to Date on Alloc  ations Recommendations

The WCI Allocations Subcommittee issued its Draft Design Recommendations for public
comment on April 2, 2008. Fifty-six (56) comments were received from stakeholders by
the April 16, 2008 deadline, with an additional five (5) comments received after the
deadline. The subcommittee is still reviewing the comments and has not yet determined
whether any of the draft allocations recommendations should be modified in light of the
comments.

A diverse group of stakeholders provided comments on the draft allocations
recommendations, including industry/trade associations (15), utilities (13), NGOs (11),
government agencies (3), private citizens (2), and miscellaneous business entities (12).
Nineteen (19) of the comments came from stakeholders with multi-state operations or
interests; the remainder came as follows: Washington (10), California (9), Oregon (5),
British Columbia (4), Arizona (4), Canada (3) and New Mexico (2).

Not surprisingly, the commenters provided a wide diversity of comments on the draft
recommendations, with little consensus on several key issues. For example, comments
on the WClI’s draft recommendations regarding the regional cap and the Partner
allowance budgets_included the following divergent perspectives:

» The allowance budgets should be based on load or output.

» The allowance budgets should be based on historical emissions.

= The allowance budgets should be based on the state and provincial goals.

= Partner budgets should be identical to Partner commitment to the regional goal.

» Budgets should not be determined until accurate data are available.

* Budgets should include some set aside (3-5 percent) of allowances for new
entrants.

Similarly, while some commenters called for free allocation of allowances to utilities,
others argued for auctioning a significant percentage of the allowances. A number of
commenters (e.g., NGOs) called for 100 percent auctioning, while others (e.g., utilities)
argued that only a very small percentage (5 percent or less) of allowances should be
auctioned, if at all.

There also were differences of opinion about the degree of flexibility that Partners should
have to allocate allowances. Some who opposed flexibility expressed concern that the
lack of uniformity could result in leakage. To minimize potential for leakage, one
commenter suggested adopting consistent rules for reporting, tracking and compliance
obligations. Another suggested distributing allowances to a third party.
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There was a general level of support expressed for the WCI's draft recommendation
regarding credits for early reductions, but a few commenters preferred that credits come
from outside each Partner’s allowance budget.

By the same token, more commenters than not supported the WCI’s draft
recommendations to allow unlimited banking but prohibit borrowing of allowances.
Commenters supported the recommended three-year compliance periods by a wide
margin. And to the extent that comment was received on the desirability of a regional
organization, it was well received.
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Finally, some commenters offered advice on topics not directly addressed in the draft
allocations recommendations, including the following:

» Develop an independent Market Oversight Committee to develop best practices
to guard against market manipulation, hold down consumer costs and avoid
burdens on state economies.

» Consider more practical alternatives to address hoarding of allowances.

* Have a cost containment mechanism

* Have a safety valve.

* Do not have a safety valve.

» Have a price ceiling for allowances for a defined period.

* Allow only emitters to participate in auctions.

» Allow anyone to purchase allowances at auctions.

The WCI appreciates the range of ideas and perspectives expressed in the comments
and will give them serious consideration as we move develop the draft design document.
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Offsets

Draft Recommendations for Offsets

The primary role of the offset program is to reduce the overall compliance costs for the
cap-and-trade system, by enabling the offset market to deliver lower-cost emission
reduction options than are available in the sectors/sources included in the cap-and-trade
system. In addition, by lowering overall costs, an offset program can potentially offer
greater environmental benefits. The offset program can also serve to encourage
innovation, co-benefits, greenhouse gas emission reductions from sources not covered
by the cap-and-trade system and removals by sinks.

Offset project types and protocols
The WCI recommends:
= development of an initial set of eligible project types and approved protocols
prior to cap-and-trade program launch;
= developing a process to review and approve other project types and related
protocols proposed by project developers;
= using protocols that are standardized to the extent possible; and,
* making use of, and adapting if needed, existing protocols as appropriate.

Offset projects approved through the WCI offsets program

The WCI should consider a method that gives priority to offset projects located within
W(Cl jurisdictions. The method should also consider other roles of the offset system,
such as ensuring that co-benefits occur within the region.

In addition to those offset projects approved within its jurisdictions, the WCI should
consider approving offset projects located throughout Canada, the United States,
and Mexico, where such projects would be subject to comparably rigorous oversight,
validation, verification and enforcement as those located within the WCI jurisdictions
and would not undermine the ability for the WCI to link to other trading systems.

Tradable units from government-regulated GHG emission trading systems

For compliance purposes, the WCI should consider allowing individual regulated
entities to use tradable units (offsets and allowances) from other government-
regulated GHG emission trading systems that the WCI recognizes as meeting
similarly rigorous criteria for environmental integrity.

The WCI should ensure accounting systems are in place to prevent using tradable
units more than once for compliance.

Quantity Limits
The WCI recommends limiting the use of offsets and non-WClI tradable units for
compliance by individual regulated entities:
» to ensure that meaningful emission reductions take place within the
sources covered by the cap-and-trade system.
* in recognition that foregoing emission reductions at facilities covered by
the cap-and-trade program in the WCI states has the potential to forego
health benefits and other benefits near those facilities.
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The WCI Offsets Subcommittee will consider making a specific draft
recommendation to the WCI, based on further analysis and considering the level of
the cap set for the cap-and-trade system.

Summary of Major Comments Received to Date on Offse  ts Recommendations

In each of the opportunities for stakeholder engagement on the design of a cap-and-
trade system for the Western Climate Initiative, there has been strong support for
including an offset program. Stakeholders have expressed a desire to see the offset
program focus on ways to reduce the overall cost of meeting GHG emission reduction
targets, whether through reduced compliance costs for emitters, reduced economic
impact for consumers, or increased economic opportunities to encourage emission
reductions. Stakeholders have also shown a strong and consistent concern for the
environmental integrity of the offset program, realizing the direct connection between the
integrity of the offsets and the integrity of the regional target.

Many stakeholders feel that offsets should be allowed to enter the WCI system from
sources outside the WCI, by project approval through the WCI process or as approved
trading units from other cap-and-trade systems. A number of stakeholders also believe
there are compelling economic, environmental and social reasons to give priority to
offset projects from within the WCI or to phase in other regions over time as experience
grows. Several stakeholders suggested ways to develop or design limits on the type of
offsets, including basing limits on project location. The WCI Offsets Subcommittee
recognizes that offset projects must reduce or remove GHG emissions and may have
co-benefits regardless of where the project is located, and will continue to examine the
balance of economic, environmental and social benefits in the design of the program.

Given the encouragement to focus the offset program on reducing cost for the cap-and-
trade system, some stakeholders find the concept of limiting the use of offsets to be
counterproductive, reasoning that limiting the use of lower cost compliance alternatives
simply means higher cost compliance. Other stakeholders argue that an oversupply of
inexpensive offsets could reduce the impetus for capped emitters to make progress on
direct emission reductions. The subcommittee invites further suggestions on the design
of limits or alternative methods to balance the use of offsets with reductions under the
cap.

Stakeholders generally supported the recommendation to establish a centralized
administrative body to perform routine processing and management functions.
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Regional Organization
Draft Recommendations for Regional Organization

W(CI recognizes that a regional organization will be helpful for coordinating Partner
activities and improving efficiency by centralizing the execution of administrative tasks.
While WClI is continuing to identify suitable roles for a regional organization, the following
options have been identified to date:

» Although emission allowances will be issued and distributed by each Partner, a
regional organization may be directed to coordinate the regional auction of
allowances, track emissions and allowances, monitor and report on market
activity, and conduct other activities. A centralized offset registry is also required
that integrates with the emissions and allowance tracking system.

* Aregional organization may provide a venue for coordinating analyses of
competitiveness and leakage issues resulting from potentially divergent
allocation procedures among the WCI Partners. Such issues could be resolved
through this regional organization or some other forum.

» Aregional organization may provide a forum through which each Partner updates
the other Partners every two years on its progress toward achieving the regional
goal and its individual goal

» The administrative structure of the offsets program should combine optimal
aspects of jurisdiction-by-jurisdiction, public-private partnership, and centralized
regional approaches, and may draw from existing programs. The role of a
regional organization may include:
= coordinating review and adoption of protocols for offsets;
= coordinating review and issuing of offsets;
= providing the criteria and means to accredit service providers to deliver

validation and verification services for offsets.

Each jurisdiction will retain its regulatory authority and enforcement responsibilities. By
centralizing administrative tasks and coordinating Partner activities, the regional
organization will help reduce administrative costs and improve program transparency
and consistency.
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List of Measures

Preliminary Recommendations

Appendix E—List of Preliminary Recommendations by ®ctor

Table 40
Estimated
Reduction
No. Measure Description (MMTCO2E)
State Leadership 1-2
Regional Cap-And-Trade Program (covering 85 percent of California's 3515
total emissions in 2020)
Transportation
T-1 Pavley | and Il — Light-Duty Vehicle GHG Standards 31.7
T-2 Low Carbon Fuel Standard (Discrete Early Action) 16.5
Other Vehicle Efficiency Measures
T-3 Low Friction QOil 4.8
Tire Pressure Program (Discrete Early Action)
Cool Paints
T-4 Ship Electrification at Ports (Discrete Early Action) 0.2
Goods Movement Efficiency Measures
T-5 Port GHG Targets . 35
Vessel Speed Reduction
Other Efficiency Measures
T-6 Hegyy-Duty Vehicle GHG Emis;ion Reduction (Aerodynamic 1.4
Efficiency)—(Discrete Early Action)
T-7 Medium- and Heavy-Duty Vehicle Hybridization 0.5
T-8 Heavy-Duty Engine Efficiency 0.6
T-9 Regional Performance-Based VMT Targets and Local Government 2
Action
T-10 High Speed Rail 1
Electricity and Natural Gas
Energy Efficiency
E-1 Uti!ity Energy Effi(_:iency Programs 15.2
Building and Appliance Standards
Additional Efficiency and Conservation
) Increase Combined Heat and Power Use by 32,000 GWh (Net
E-2 o . A, . 6.9
reduction includes avoided transmission loss benefits)
E-3 Renewable Portfolio Standard (33% by 2020) 21.2
E-4 California Solar Program (including New Solar Homes Partnership 21
Energy Efficiency
CR-1 Utility Energy Efficiency Programs 4.2
Building and Appliance Standards
Additional Efficiency and Conservation
CR-2 Residential Solar Water Heater Installation (AB1470 goal) 0.1
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Water
W-1 Water Use Efficiency 14
W-2 Water Recycling 0.3
W-3 Water System Energy Efficiency 2
w-4 Reuse Urban Runoff 0.2
W-5 Increase Renewable Energy Production 0.9
W-6 Public Goods Charge for Water TBD
Industry
I-1 | Energy Efficiency Audit at Large Stationary Sources TBD
Recycling and Waste Management
RW-1 | Landfill Methane Control (Discrete Early Action) 1
High GWP
H-1 Motor Vehicle Air Conditioning Systems: Reduction of Refrigerant 05
Emissions from Non-Professional Servicing (Discrete Early Action) '
H-2 SF_G Limits in Non—L_JtiIity and Non-Semiconductor Applications 0.3
(Discrete Early Action)
H-3 High GWP Reduction in Semiconductor Manufacturing (Discrete Early 0.15
Action) ]
H-4 Limit High GWP Use in Consumer Products (Discrete Early Action) 0.3
e High GWP Reductions from Mobile Sources
« Low GWP Refrigerants for New Motor Vehicle Air Conditioning
Systems
« Air Conditioner Refrigerant Leak Test During Vehicle Smog Check
H-5 » Refrigerant Recovery from Decommissioned Refrigerated 3.3
Shipping Containers
« Enforcement of Federal Ban on Refrigerant Release during
Servicing or Dismantling of Motor Vehicle Air Conditioning
Systems
e High GWP Reductions from Stationary Sources
e High GWP Recycling and Deposit Program
«  Specifications for Commercial and Industrial Refrigeration
H-6 « Foam Recovery and Destruction Program 11.6
e SFe Leak Reduction and Recycling in Electrical Applications
« Alternative Suppressants in Fire Protection Systems
* Residential Refrigeration Early Retirement Program
Agriculture
A-1 ‘ Methane Capture at Large Dairies TBD
Forests
F-1 ‘ Sustainable Forest Target 5
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Appendix E—List of Preliminary Recommendations by Tons

Table 41
Estimated
Meszure Measure Description Reduction
) (MMTCOZ2E)
State Leadership 1-2
California Cap-And-Trade Program Linked to WCI:
Emissions cap of 365 MMTCOZ2E covering electricity,
transportation, residential/commercial and industrial 3515
sources by 2020.
T-1 Pavley | and Il — Light-Duty Vehicle GHG Standards 31.7
E-3 Renewable Portfolio Standard (33% by 2020) 21.2
T-2 Low Carbon Fuel Standard 16.5
Energy Efficiency (32,000 GWh of reduced demand)
< Ultility Energy Efficiency Programs
E-1 * More Stringent Building and Appliance 15.2
Standards
« Additional efficiency and conservation
High GWP Reductions from Stationary Sources
e High GWP Recycling and Deposit Program
* Specifications for Commercial and Industrial
Refrigeration
« Foam Recovery and Destruction Program
H-6 » SF6 Leak Reduction and Recycling in 11.6
Electrical Applications
» Alternative Suppressants in Fire Protection
Systems
* Residential Refrigeration Early Retirement
Program
Increase Combined Heat and Power Use by 32,000
E-2 GWh (Net reduction includes avoided transmission 6.9
loss benefits)
F-1 Sustainable Forest Target 5
Vehicle Efficiency Measures
e Tire Pressure Program (Discrete Early
Action)
T-3 * Low Friction Engine Oils 4.8
e Tire Tread Program
e Low-Emissivity Automotive Body and Window
Coatings
Energy Efficiency (800 million therms reduced
consumption)
CR-1 « Ultility Energy Efficiency Programs 4.2
e More Stringent Building and Appliance '
Standards
» Additional efficiency and conservation
T-5 Goods Movement Efficiency Measures 35

« Systemwide Efficiency Improvements
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Estimated
Meszure Measure Description Reduction
) (MMTCOZ2E)
High GWP Reductions from Mobile Sources
e Low GWP Refrigerants for New Motor
Vehicle Air Conditioning Systems
» Air Conditioner Refrigerant Leak Test During
H-5 Vehicle Smog Check 33
* Refrigerant Recovery from Decommissioned '
Refrigerated Shipping Containers
» Enforcement of Federal Ban on Refrigerant
Release during Servicing or Dismantling of
Motor Vehicle Air Conditioning Systems
E-4 Million Solar Roofs (including California Solar 21
Initiative and New Solar Homes Partnership '
T-9 Regional Performance-Based VMT Targets and 5
Local Government Action
W-3 Pumping and Treatment Efficiency 2
T-6 Heavy-Duty Vehicle GHG Emission Reduction 1.4
(Aerodynamic Efficiency)(Discrete Early Action) '
W-1 Water Use Efficiency 1.4
T-10 High Speed Rall 1
RW-1 Landfill Methane Control (Discrete Early Action) 1
W-5 Increase Renewable Energy Production 0.9
T-8 Heavy-Duty Engine Efficiency 0.6
T-7 Medium- and Heavy-Duty Vehicle Hybridization 0.5
Motor Vehicle Air Conditioning Systems: Reduction
H-1 of Refrigerant Emissions from Non-Professional 0.5
Servicing (Discrete Early Action)
W-2 Water Recycling 0.3
H-2 SF¢ Limits in Non-Utility and Non-Semiconductor 03
Applications (Discrete Early Action) '
H-4 Limit High GWP Use in Consumer Products 0.3
(Discrete Early Action) '
T-4 Ship Electrification at Ports (Discrete Early Action) 0.2
W-4 Reuse Urban Runoff 0.2
H-3 High GWP Reduction in Semiconductor 0.15
Manufacturing (Discrete Early Action) '
CR-2 cht)a;Ii)dential Solar Water Heater Installation (AB1470 0.1
-1 Energy Efficiency Audit at Large Stationary Sources TBD
W-6 Public Goods Charge for Water TBD
A-1 Methane Capture at Large Dairies TBD
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Other Measures Under Evaluation

Appendix E—List of Other Measures Under Evaluation by Sector

Table 42

Estimated Reduction

Measure Description e
Transportation
Feebates for New Vehicles 2-6
Congestion Pricing uptol
Pay-as-you-drive uptol
Land Use and Local Government
uptol
Indirect Source Rules for New Development
Programs to reduce vehicle trips uptol
Electricity
Additional Energy Efficiency (up to 8,000 GWh)
Utility Energy Efficiency Programs up to 4
Building and Appliance Standards
Additional Efficiency and Conservation
- . uptol
Million Solar Roofs (up to 5,000 MW total install by 2020
including New Solar Homes Partnership)
upto8
Reduce Coal Generation by up to 13,000 GWh
Residential Solar Water Heater Installation (beyond AB1470 up to 1
goal)
Cement
1.1-2.5
Carbon Intensity Standard for Cement Manufacturers
2.5-35
Carbon Intensity Standard for Concrete Batch Plants
Waste Reduction in Concrete Use 0.5-1
Industry
2-5

Refinery Energy Efficiency Process Improvement
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Removal of Methane Exemption from Existing Refinery 0.01-0.05
Regulations
1-3
Oil and Gas Extraction GHG Emission Reduction
0.5-1.5
GHG Leak Reduction from Oil and Gas Transmission
Industrial Boiler Efficiency 0.5-1.5
0.1-0.2
Stationary Internal Combustion Engine Electrification
Glass Manufacturing Efficiency
Equipment Efficiency 0.1-0.2
Use of Recycled Material
Off-Road Equipment up to 0.5
Appendix E—List of Other Measures Under Evaluation by Tons
Table 43
Estimated
Reduction
o (MMTCOZ2E)
Sector Measure Description
Electricity upto8
Reduce Coal Generation by up to 13,000 GWh
Transportation Feebates for New Vehicles 2-6
Industry 2-5
Refinery Energy Efficiency Process Improvement
Electricity Additional Energy Efficiency (up to 8,000 GWh) up to 4
Utility Energy Efficiency Programs
Building and Appliance Standards
Additional Efficiency and Conservation
Cement 2.5-35
Carbon Intensity Standard for Concrete Batch Plants
Industry 1-3
Oil and Gas Extraction GHG Emission Reduction
Cement 1.1-25
Carbon Intensity Standard for Cement Manufacturers
Industry 0.5-1.5
GHG Leak Reduction from Oil and Gas Transmission
Industry Industrial Boiler Efficiency 0.5-1.5
Transportation Congestion Pricing uptol
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Transportation Pay-as-you-drive uptol

Land Use and

Local uptol

Government Indirect Source Rules for New Development

Land Use and ) )

Local Programs to reduce vehicle trips uptol

Government

Electricity Million Solar Roofs (up to 5,000 MW total install by 2020 upto 1
including New Solar Homes Partnership)

Electricity Residential Solar Water Heater Installation (beyond upto1l
AB1470 goal)

Cement Waste Reduction in Concrete Use 0.5-1

Industry Removal of Methane Exemption from Existing Refinery 0.01-0.05
Regulations

Industry 0.1-0.2
Stationary Internal Combustion Engine Electrification

Industry Off-Road Equipment up to 0.5
Glass Manufacturing Efficiency

Industry Equipment Efficiency 0.1-0.2

Use of Recycled Material
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Appendix F: California’s Greenhouse Gas
Emissions Inventory
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The inventories presented here are summaries @, 22®4, and 2020 projected BAU as
discussed in the Draft Scoping Plan. For detdi@@D and 2004 inventories please see:
http://www.arb.ca.gov/cc/inventory/inventory.htm

More detailed information about the 2020 inventarly be released in July at the above web
address. Comments on this forecast can be subraitte
http://www.arb.ca.gov/cc/scopingplan/spcomment.htm




Greenhouse Gas Inventory

Greenhouse Gas Emission Inventory and Forecasting

ARB is responsible for developing the Californise@&nhouse Gas Emission Inventory. The
Inventory accounts for all greenhouse gas (GHGpsions within the state of California and
supports the AB 32 Climate Change Program. Thentory also serves as the basis for
developing future year GHG emission forecasts rssag40 support measure development and
Scoping Plan recommendations. ARB staff has dgeel@a year 2020 “business-as-usual”
(BAU) forecast of GHG emissions for use in devehgpihe Draft Scoping Plan.

Greenhouse Gas Emission Inventory

ARB'’s current GHG emission inventory is based @testvide fuel use, process, and activity data
to estimate emissions. These estimates use thal achount of all fuels combusted in the state,
which accounts for over 85 percent of the greenb@as emissions within California.

This approach to inventory development is refetoeds “top-down” because data are collected
in the aggregate for the entire state, not atekellof the individual facility or emission-point.

In contrast, a “bottom-up” inventory uses data frimwclividual sources to determine emissions
and sums those emissions to form a statewide t@ate ARB’s mandatory reporting regulation
is implemented, facility-specific data will becoraeailable and will be used to further improve
the inventory. Current GHG emissions data can hadon ARB’s website at:
http://www.arb.ca.gov/cc/inventory/inventory.htm

Business-as-Usual 2020 Emissions

ARB staff estimated 2020 business-as-usual GHGseoms, which represent the emissions that
would be expected to occur in the absence of an @&dluctions actions. ARB staff estimates
the statewide 2020 business-as-usual greenhousargssions will be 596 MMTC4E.

Emission reductions from the recommended measnriDraft Scoping Plan total 169
MMTCO.E, allowing California to attain the 2020 emissidingt of 427 MMTCO,E.

The 2020 BAU emissions estimate was derived byeptwjg emissions from a past baseline year
using growth factors specific to each of the déf@reconomic sectors. For the purposes of the
Draft Scoping Plan, ARB used three-year averagssoms, by sector, for 2002-2004 to forecast
emissions to 2020. At the time the Scoping Placgss was initiated, 2004 was the most recent
year for which actual data were available.

This 3-year average of known emissions will dampeasual variations in any given year that
would make the baseline year unrepresentativeofectsting. For example, an unusually hot,
dry year might cause much higher power consumgati@hless hydroelectric power generation,
and therefore increased emissions associated witlerpgeneration than would have otherwise
been expected.

Forecasting Method

Growth factors are sector-specific and are derfvath several sources, including the energy

demand models generated by California Energy CosiamgCEC) for their 2007 Integrated

Energy Policy Report (IEPR), business economic gnalata developed for ARB’s criteria

pollutant forecast system (CEFS), population grogidta from the California Department of

Finance, and projections of vehicle miles travdtech ARB’s on-road mobile source emissions
F-3
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model, EMFAC2007. For the electricity and otheergly sectors, ARB consulted with CEC to
select the most appropriate growth factor.

ARB'’s forecasting method is similar to other GHGefwasting approaches, including the method
used in the Climate Action Team 2006 Report. Wiagngropriate, ARB used updated and
improved growth factors for estimating 2020 emissisector-by-sector. These future emissions
are projected in the absence of any policies cor&that would reduce emissions. The
resulting BAU estimates are compared to the 20&fetaset by the Board in December 2007 to
determine the total statewide GHG reductions needed

Sector Forecasts
Descriptions of the 2020 BAU forecasts for the magctors of the inventory are given below
with key assumptions staff used to estimate thased emissions.

Electricity

The 2020 business-as-usual emissions forecadtdéagléectric power sector is 139.2 MMTEEO
These emissions are the result of in-state poweergéion plus specified and unspecified
imported power. BAU forecasted emissions assumealhgrowth in electricity demand by
2020 will be met by in-state natural gas-fired poplants. Expected growth in renewable
power to meet the current and proposed Renewabig®kb Standard (RPS) is not included in
the BAU. This allows the Draft Scoping Plan redwmts$ from increasing renewable power
generation to be additive with the BAU forecast@@@emissions.

The 2020 BAU forecast for emissions from speciiedrces of imported electricity (i.e., power
received from specific out-of-state power planssdssumed to decrease resulting from the
closure of one coal-fired power plant (i.e., Mojapeeviously supplying imported electricity.
The demand previously served by the closed plambvs replaced by in-state natural-gas
generation.

Based on outputs from the CEC'’s electricity demauadiels, in-state electricity generation and
specified imports will not meet the State’s fuketricity demand in 2020. The remaining
demand is assumed to be met by unspecified impetéadricity (i.e., power received from a
mix of power generating sources outside the State).

Transportation

GHG emissions in 2020 from the transportation semsca whole are expected to increase from
current levels to 225.4 MMTC. This forecasted increase is dominated by isa®
emissions from on-road transportation, i.e., pagseoars and heavy-duty trucks. To forecast
on-road transportation emissions, ARB staff usetlrZ0el 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 EMFAC2Q0This BAU forecast assumes no
change in vehicle fleet mix over time.

Industrial

The industrial sector consists of large statiorsmyrces of GHG emissions and includes oil and
gas production and refining, cement plants, argelananufacturing facilities. Emissions for this
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sector are forecasted to grow to 100.5 MMTE®y 2020, an increase of approximately five
percent from the average emissions level of 200420

Business-as-usual forecasted emissions for thisrsae variable, but overall are not expected
to grow substantially. Most of the growth fromdisiector comes from the fuel use and process
emissions of two industries: Cement Plants andriRegs.

Emissions from the combustion of natural gas apeeted to grow for some industries (e.g.,
cement plants) and decline for others (e.g., faodgssors). These assumptions of growth and
decline in natural gas demand are based on outpatsenergy demand modeling conducted by
CEC staff for the 2007 IEPR.

Landfills

Forecasted BAU emissions in 2020 for landfills are MMTCQO,E. This forecast uses a
recognized landfill gas emissions model developethb Intergovernmental Panel on Climate
Change (IPCC) and data from the California Integgtdd/aste Management Board (CIWMB).

The forecast reflects assumptions regarding théraged decay of existing waste in landfills and
estimates on the amount and character of new wagtasited in landfills through 2020.

Commercial & Residential

The Commercial and Residential sector is expecewntribute 46.7 MMTCEE or about eight
percent of the total statewide GHG emissions inD20Rorecasted BAU emissions from the
Commercial sector include combustion emissions fratural gas and other fuels (i.e., diesel)
used by office buildings and small businesses.ide@atial emissions result primarily from
natural gas combustion used for space heatingartibt water heaters.

Growth in emissions from the Commercial and Regidegector is due primarily to the
expected increase in population and assumed iretesgsof natural gas. Emissions from the use
of other fuels, such as diesel fuel, are assumeehbain relatively constant over time.

High Global Warming Potential Gases

The forecasted BAU 2020 emissions of High Globakwag Potential (High-GWP) gases are
46.9 MMTCQE. High-GWP gases, including sulfur hexafluori@&6) from electric utility
applications, substitutes for ozone depleting sxsts (ODS) (primarily HFCs and PFCs), and
other High-GWP gases used in semiconductor manufagtand other industrial processes are
combined under one sector for purposes of the B@dping Plan. Assumptions used to forecast
business-as-usual emissions of High-GWP gaseshyaBHG.

SF6 emissions occur primarily from leaks in el@ariransmission system equipment in which
SF6 is used as an electrical insulator. SF6 laskgonstant from a given piece of electrical
equipment and are not related to the use of thgpewunt. The probable expansion of the
electrical transmission system infrastructure giased to result in more SF6 emissions from
leaks. However, at the same time, technical imgmoents to the transmission system equipment
result in fewer leaks, reducing SF6 emissions. ARBumes that the effect of an expansion of
the electrical transmission system infrastructacenbined with the technical improvements to
the equipment in the system, will result in no clenge in emissions in 2020.
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Emissions of HFCs and PFCs as ODS substitutes éourtheir use in refrigeration and air
conditioning systems, among other commercial addstrial applications. The high business-
as-usual forecasted emissions in 2020 comes abdDD&s are rapidly replaced by ODS
substitutes, as more ODSs are phased out.

Agriculture

BAU emissions from the agriculture sector are fasted to increase about seven percent from
current levels to 29.8 MMTC4E in 2020, due exclusively to the assumed increabeestock
population. The agriculture sector includes emissifrom livestock, i.e., digestive processes
and manure management; combustion of liquid andayessfuels used for irrigation and crop
production; emissions from fertilizer use and agagdion of other soil additives; and emissions
from agricultural residue burning.

Agricultural residue burning and livestock emissiovere forecasted using ARB’s criteria
pollutant forecasting approach. Forecasted enmisdimm the combustion of natural gas were
estimated using outputs from the 2007 IEPR develtqyyeCEC. Other agriculture-rated
emissions were either held constant or extrapolasaty historical trends to obtain a 2020 BAU
estimate.

Forestry
The forestry sector is unique in the inventory hesesit includes emissions from forest and

rangeland disturbances, such as wildfires and va@admposition, as well as removal (or sinks)
of CO2 from the atmosphere due to carbon sequiestriato woody tissues. The inventory
combines positive emissions and negative remon&tdsa single, net value.

Several factors are operating to potentially desgeset GHG emissions from the forest
sector. These factors include loss of forest dunelto conversion to other uses and
increased threat of wildfires. Because of thise$b sinks have decreased from the 1990

estimate (-6.7 MMTCGgE) to a current level of approximately a -5 MMTED As a
result of the continuing effects of these facttine, 2020 forecast for net emissions from
the forest sector is zero. This assumes thattferassions and sinks will balance in

2020.
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Appendix F Table 44
California GHG Inventory by Category as Defined in the Scoping Plan
(millions of metric tons of  CO; equivalent)

Inventory Summary for Scoping Plan Emissions (MMTCOZ2E)
(June 26, 2008) 54022004 2020
Average Forecast
Transportation 179.3 225.4
On Road 168.7 209.1
Passenger Vehicles 133.9 160.8
Heavy Duty Trucks 34.7 48.3
Ships & Commercial Boats 33 6.3
Aviation (I ntrastate) 3.2 4.8
Rail 3.0 3.8
Unspecified 12 14
Electric Power 109.0 139.2
I n-State Generation 52.5 87.2
Natural Gas 44.2 78.8
Other Fuels 8.4 8.4
Imported Electricity 56.5 52.0
Unspecified Imports 24.3 26.1
Specified Imports 32.2 25.9
Commercial and Residential 41.0 46.7
Residential Fuel Use 285 321
Natural Gas 26.9 30.6
Other Fuels 1.6 15
Commercial Fuel Use 11.9 14.0
Natural Gas 10.5 12.3
Other Fuels 1.4 1.6
Commercial Cogeneration Heat Output 0.6 0.7
Industrial 95.9 100.5
Refineries 35.0 36.7
General Fuel Use 21.3 19.8
Natural Gas 14.0 11.7
Other Fuels 7.3 8.1
Oil & Gas Extraction 14.2 14.2
Fuel Use 134 134
Fugitive Emissions 0.8 0.7
Cement Plants 9.7 12.6
Clinker Production 5.7 7.6
Fuel Use 4.1 5.0
Cogeneration Heat Output 9.2 9.3
Other Process Emissions 6.4 7.9
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Inventory Summary for Scoping Plan
(June 26, 2008)

Emissions (MMTCOZ2E)

2002-2004 2020
Average Forecast
Recycling and Waste 5.6 7.7
Landfills' 5.6 7.7
High GWP 14.7 46.9
Ozone Depleting Substance Substitutes 12.9 45.0
Electricity Grid SF6 Losses” 1.0 1.0
Semiconductor Manufacturing* 0.8 0.8
Agriculture 27.7 29.8
Livestock 13.9 16.2
Enteric Fermentation (Digestive Process) 7.0 8.2
Manure Management 6.9 8.0
Crop Growing & Harvesting 9.2 9.2
Fertilizers 7.1 7.1
Soil Preparation and Disturbances 2.0 2.0
Crop Residue Burning 0.1 0.1
General Fuel Use 4.6 4.5
Diesel 3.3 3.3
Natural Gas 0.7 0.5
Gasoline 0.4 0.4
Other Fuels 0.2 0.2
Forestry 0.2 0.2
Wildfire (CH4 & N,O Emissions) 0.2 0.2
TOTAL GROSS EMISSIONS 473.5 596.4
Forestry Net Emissions (-4.7) 0.0
TOTAL NET EMISSIONS 468.8 596.4

! These categories are under the Industrial SettdRB's GHG Emission Inventory

2 This category is under the Electric Power SeatgkRB's GHG Emission Inventory
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Appendix F Table 45

California GHG Inventory by Sector (millions of ton
(CO2 equivalence based upon IPCC Second Assessement Report's Global Warming Potentials)

Categories Included in the Inventory.

nes of CO2 equivalent)

1990 02-04 2020

Agriculture & Forestry 23.62 2791 30.01
Ag Energy Use 4.50 4.63 4.47
Ag Residue Burning 0.12 0.08 0.08
Ag Soil Management 6.54 8.40 8.40
Enteric Fermentation 6.67 7.03 8.17
Forest and Range Management 0.19 0.19 0.19
Histosol Cultivation 0.18 0.14 0.14
Manure Management 5.00 6.88 7.99
Rice Cultivation 0.41 0.56 0.56
Commercial 14.43 12.45 14.63
CHP: Commercial (UTO) 0.40 0.56 0.66
Communication 0.07 0.09 0.11
Domestic Utilities 0.34 0.50 0.58
Education 1.42 1.04 1.22
Food Services 1.89 2.44 2.87
Health Care 1.32 1.23 1.44
Hotels 0.67 0.64 0.76
National Security 0.56 0.18 0.21
Not Specified 5.58 3.26 3.83
Offices 1.46 1.85 2.17
Retail & Wholesale 0.68 0.60 0.70
Transportation Services 0.03 0.05 0.06
Electricity Generation (Imports) 61.58 56.82 52.36
Specified Imports 29.61 32.17 25.89
Unspecified Imports 30.96 2430 26.13
Transmission and Distribution (SFe) 1.02 0.34 0.34
Electricity Generation (In State) 49.05 53.22 87.88
CHP: Commercial 0.70 0.80 1.46
CHP: Industrial 1454 20.27 31.38
Merchant Owned 233 26.01 44.60
Utility Owned 29.92 5.45 9.75
Transmission and Distribution (SFeg) 1.56 0.69 0.69
Industrial 103.03 99.02 105.84
CHP: Industrial (UTO) 9.70 9.20 9.27
Flaring 0.15 0.11 0.11
Landfills 6.26 5.64 7.66
Manufacturing 31.98 27.27 28.93
Mining 0.03 0.25 0.19
Not Specified 2.63 2.10 2.27
Oil & Gas Extraction 14.65 1419 14.19
Petroleum Marketing 0.02 0.00 0.00
Petroleum Refining 32.82 35.03 36.72
Pipelines 1.63 1.45 1.79
Waste Water Treatment 3.17 3.78 4.72
Residential 29.66 28.52 32.10
Household Use 29.66 28.52 32.10
Transportation 150.67 179.31 225.40
Aviation (intrastate) 5.13 3.18 4.84
Not Specified 3.01 1.21 1.35
On Road 137.99 168.66 209.10
Rail 2.33 3.00 3.76
Water-borne (within 24 nautical miles from California coast) 2.21 3.26 6.35
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Not Specified (across all sectors) 1.27 16.21 48.19
Unspecified fuel combustion 1.23 3.34 3.20

Use of substitutes for ozone depleting substances 0.04 12.87 44.99

Summary of Categories Included in the Inventory. 1 990 02-04 2020
Gross California Emissions  433.29 473.45 596.41

Sinks from Forests and Rangelands -6.69  -4.67 0.00

Net California Emissions  426.60 468.78 596.41

Categories Excluded from the Inventory. 1990 02-04 2020
Transportation 59.02 46.01 84.30

Aviation (interstate and international) 33.95 34.06 53.02

Water-borne (interstate and international) 25.06 1194 31.28

Summary of Categories Excluded from the Inventory. 1990 02-04 2020

Total Excluded Emissions 59.02 46.01 84.30
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APPENDIX G: ECONOMIC MODELING ASSESS
POTENTIAL IMPACTS OF AB 32 SCOPING PLAN

To be included in Draft Scoping Plan Supplementadlfsis
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Appendix H: Environmental Impacts

To be included in Proposed Scoping Plan
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