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From the first law to protect rivers from the impact of gold mining in 1884, to decades of
work to fight smog, the Golden State has set the national — and international — standard
for environmental protection. California pushes old boundaries, encounters new ones,
and figures out ways to break through those as well.
This is part of the reason why California has grown

to became both the 6th largest economy in the

world, and home to some of the world's strongest
environmental protections. And, we have seen our
programs and policies adopted by others as they seek
to protect public health and the environment.

California’s approach to ciimate change channels

and continues this spirit of Innovation, inclusion, and
success. The 2030 target of 40 percent emissions
reductions below 1990 levels guides this Scoping Plan,
as the economy evolves to reducs greenhouse gas
{GHG) emissions In avery sector It also demonstrates
that we are doing our part in the global effort under

the Paris Agreement to reduce GHGs and limit global
temperature rise below 2 degrees Celsius in this century.

California’s 2017 Climate Change Scoping Plan: The
Stratagy for Achieving California’s 2030 Greenhouse
Gas Target {Plan) builds on the state’s successes to date, proposing to strengthen major
programs that have been a hallmark of success, while further integrating efforts to reducs
both GHGs and air pollution. California’s chimate efforts will:

o Lower GHG emissions on 3 trajectory to avoid the worst impacts of cimate change;
# Support a clean energy sconomy which provides
more opportunities for all Californians;
® Provide a more equitable future with good jobs
and less poliution for all communities;
= {mprove the health of all Californians by reducing air and water
pollution and making it easier to bike and walk; and
» Make California an even better place to live, work, and play
by improving our natural and working lands.

Calrornia CarsonN EMissions BY Scoping PuaN SECTOR

in State
% Electricity Generation
imparts

3
H

\\\§ 21% Industrial

2% Agriculture §

e
s

7
i

$% Commarcial §
& Residential &

ol
b
Z.

22

4% High-GwWP &
2% Recycling & Waste

e

2015 Total Emissions




The evidence that the climate is changing is undeniable. As
evidence mounts, the scientific record only becomes more
definitive ~ and makes clear the need to take additional action now.

in California, as in the rest of the world, climate change is contributing to an escalation of
serious problems, including raging wildfires, coastal erosion, disruption of water supply,

N 2015 THE DROUGHT COST THE
AGRICULTURE INDUSTRY IN THE
CENTRAL VALLEY AN ESTIMATED

$2.7 BILLION & 20,000 JOBS

threats to agriculture, spread of
insect-borne diseases, and continuing
health threats from air pollution,

The drought that plagued Californis
for vears devastated the state’s
agricultural and rural communities,
leaving some of them with no
drinking water at all. In 2015 alone,
the drought cost agriculture in the
Central Valley an estimated $2.7
billion, and more than 20,000 jobs.
Last winter, the drought was broken
by record-breaking rains, which led to
flooding that tore through freeways,
threatened rural communities, and
isolated coastal areas. This year,
California experienced the deadliest

wildfires in its history. Climate change is making events like these more frequent, more
catastrophic and more costly. Climate change impacts all Californians, and the impacts
are often disproportionately borne by the state’s most vulnerable and disadvantaged

populations.




Although the California Global Warming Solutions Act of 2006 - also known as AB
32 — marked the beginning of an integrated climate change program, California has
had programs to reduce GHG emissions for decades. The state’s energy efficiency
requirements, Renewable Portiolio Standard, and clean car standards have reduced
air pollution and saved consumers money, while also lowering GHG emissions,

ENVIRONMENTAL PROGRESS aND A KesiLient Economy
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AB 32 set California’s first GHG target called on the state to reduce emissions to 1990

levals by 2020, California is on track to exceed its 2020 climate target, while the economy
continues to grow. Since the launch of many of the state’s major climate programs, including
Cap-and-Trade, economic growth in California has consistently outpaced economic growth
in the rest of the country. The state’s average annual growth rate has been double the
national avarage — and ranks second in the
country since Cap-and-Trade took effect
n 2012, In short, California has succeedad
in reducing GHG emissions while also

Calirornia’s Parn Forwarp

. e Y
developing a deaner, resilient economy that . N
s o g o PR " k) \\\\\\\\‘«\“\\\\\\\\\\Q“\\\\‘
uses less enargy and genaerates less pollution. o R

fmportantly, the State’s 2020 and 2030 targets 2 %
have not been set in isolation. They represent
benchmarks, consistent with prevailing climate
science, charting an appropriate trajectory
forward that is in Hine with California’s role in
stabilizing global warming below dangerous

oy

-

=

e

&
2300
g
[
[

#

&
thrasholds. As we consider efforts to reducs @00
emissions to meet the State's near-term {_"1_)
requirements, we must do so with an eye 0
toward reductions neaded beyond 2030, 7:7; 100
The Paris Agreement — which calls for limiting =
global warming to well below 2 degrees <<
Calsius and pursuing efforts to limit it 1o o by E ; :
1.5 degrees Celsius ~ frames our 2000 2010 2620

path forward,

E83



Executive Order B-30-15 and SB 32 extended the goals of AB 32 and set a 2030 goal of
reducing emissions 40 percant from 2020 levels. This action keeps California on target to

FROM

in economic activity

achisve the level of reductions scientists
say s necessary to meet the Paris
Agreement goals. This is an ambitious
goal - calling on the State to double
the rate of emissions reductions,
Naverthaless, it s an achievable goal.

This Plan establishes a path that will
get California to its 2030 target. Given
our ambitious goals, this Plan is built

on unprecedented outreach and
coardination. Gver 20 state agancies
collaborated to produce the Plan,
informed by 15 state agency-sponsored
workshops and more than 500 public
comments. The broad range of state
agencies involved reflects the complex
nature of addressing ciimate change,
and the need to work across institutional

boundaries and traditional sconomic sectors to effectively reduce GHG emissions. As part
of the Plan development, alternative strategies were considered and svaluated, ranging
from carbon taxes to individual facility caps to relying solely on sector-specific regulations.
In addition, efforts were madse to ensure that the Plan would henafit all Calfornians. To this
end, the Environmental Justice Advisory Committee (EJAC), a Legislatively created advisory
bady, convened almost 20 community meetings throughout California to discuss the climats
strategy, and hald 19 meetings of its own o provide recommendations on the Plan.

This Plan draws from the experiences in developing and implementing previous plans
to present a path to reaching California’s 2030 GHG reduction target. The Plan s a
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package of economically viable and
technologically feasible actions to not
just keep California on track to achieve
its 2030 target, but stay on track

for a low- to zero-carbon economy

by involving every part of the state.
Every sector, every local government,
avery region, every resident is part

of the solution. The Plan underscores
that thers is no single solution but
rather a balancad mix of strategies

to achieve the GHG target. This Plan
highlights the fact that a balanced
mix of strategies provides California
with the greatest level of certainty in
meeting the target at a low cost while
also improving public health, investing

in disadvantaged and low-income communities, protecting consumers, and supporting
economic growth, jobs and energy diversity. Successful implementation of this Flan relies,
in part, on long-term funding plans to inform future appropriations nacessary to achieve

California’s long-term targets.
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Rernarkable progress over the past 10 years has put
the global energy and transportation sector on a

transformative path to cleaner energy. Far outpacing

previous predictions, today solar and wind power are > §\\\\\\\\ Y §\g &% \\x\;\“:\\\‘\g
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to nearly half of the zero-emission vehicles in the US,, &
40 percent of North American clean fuels investments,
the world’s best known electric car manufacturer, and
the world's leading ride-sharing services. California is further advancing efficient land use
policies that reduce auto dependency. Altogether, we're unleashing nonlinesr transitions
to clean energy and dlean transportation technologies that will put California on the path

to meeting our 2030 target and the goals of the Paris Agreement.

California policymaking has succeeded through thoughtful planning, bolstered by an open
public process that solicits the best ideas from a wide array of sources, and by integrating
effective regulation with targeted investments to provide broad market support for dean
tachnologies. A kay element of California’s approach continues to be careful monitoring and
reporting on the results of our programs and a willingness to make mid-course adjustments.
As the State looks to 2030 and beyond, all sectors of the sconomy must benefit from thess
ideas to create a new and better future,
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The benefits of innovative technologies need to reach

LecisLative Leapeesuip on CLMATE all residents and businesses. Air pollution reductions
and the associated health benefits should be targetad

The California Legislature has shaped the State's to communities where they are needed most. All
climate changs program, setting oul clear policy Californians need access to clean transportation
objectives over the next decade: options that enable healthy communities to develop

s 40% reduction in GHG emissions by 2030; and t:hriw-?, in(:Eud’ing walking, cycling, transit, rafl, and

#  50% renewable slectricity; clean vehicle options.

e Double enargy efficiency savings; Although GHG reductions can help to reduce harmbul

* Support for clean cars; air pollution, California must concurrently employ

o Integrate land use, transit, and affordable other strategies to accelerate reductions of pollutants

from large incdustrial sources that adversely impact

housing to curb auto trips; "
communities. Newly passed AB 617 strengthens

® Prioritize direct reductions: . N o
- . . . existing criteria and toxic air pollutant programs and

o ldentify air pollution, heslth, and social ) N N )

- our partnerships with local air districts to further reduce

E“ Lo ’ ‘” ‘.p o harmful alr pollutants and protect communities. More

# Slash “super pollutants”; h fundamentally, AB 617 establishas a comprehensive
s Protect and manage natural and working lands; statewide program — the first of its kind - to address air
* lnvest in disadvantaged communities; and pollution where it matters most: in neighborhoods with
® Strong support for Cap-and-Trade. the most heavily polluted air.

Caurornia’s GoaLs
TRANSFORM TO &
CLEAN ENERGY ECONOMY

SUPPORT CREATE JOBS GIVE CONSUMERS MAKE CALIFORNIA  SAVE WATER

VULMERGBLE CLEAM ENERGY CHOICES  MORE RESILIENT

COMMUNITIES
California’s environmental justice and equity movement s establishing a blueprint for
the nation and world. The State is pionsering targeted environmental and economic
development programs to help those most in nsed. So far, half of all California Climate
vestments, stemming from the State’s Cap-and-Trade-Program, have baen used to
provide benefits in the 25 percent of California communities that are most disadvantaged
by environmental and socio-economic burdens. By increasingly engaging with, and
investing in, these communities — investing in technical assistance resources, holding
listening sessions, improving our programs, and accelerating our efforts to bring the
cleanest technologies to mass market — all Callfornia residents can have dlean air to
breathe, clean water to drink, and epportunities to participate in the cleaner sconomy.

AcHiEving Success 1IN Eouity anND Access

& Continue to engage local organizations and invest in disadvantaged
communities to ensure broad access to dean technologies:
Ensure air pollution reductions happen where they are needed the most;
Intearate across programs and agencies o ensure complementary policies
provide maximum benehite to disadvantaged communities:

* Implement California Energy Commission and CARB recommendations
to overcome barriers to clean energy and clean transportation options for
len corme resicants:

ESG & Provide energy-eificient atfordable housing near iob centers and transit and

s Implement AB 617 to dramatically improve air quality in locsl communitiss

through targeted action plans.
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California leads the country in manufacturing and industrial efficiency. For every dollar
spant on electricity, our manufacturers produce 55 percent more value than the national
average, And the efficiency of California industry continues to grow at rates faster than the
national average. High efficiency rates, coupled with the Cap-and-Trade Program's firm
aemission cap, allow economic activity to increase without

corresponding increases in GHG emissions. In other words,

the more California produces, the better it is for the planst. A HEC
Maintaining and extending our succasstul programs ~ CTION ON 5
from the Cap-and-Trade Program and Low Carbon Fuel
Standard to zero-emission, renewable energy and energy
efficiency programs — will reduce GHGs, increase energy
cast savings, offer businesses flexibility to reduce emissions
at low cost and provide dlear policy and market direction,
and certainty, for business planning and investment.

This will encourage continued research, evaluation, and
deployment of Innovative strategies and technology to
further reduce emissions in the industrial sector through
advances in energy efficiency and productivity, increased
access to cleaner fuels, and carbon capture, utilization and
storage.

Hydrofluorocarbons (HFCs) represent one of
the biggest opportunitiss to reduce GHGs

in the State through 2030 due to their high
climate impacts, and In many cases, offer
energy efficiency and financial savings, as well.
The world recently agrsed to phase down
their use, but Calidornia has commitied 1o
move mare quickly, in line with the scope of
the opportunity for cost-effective emissions
reductions in the State.

ACHIEVING Success N InpusTrial Erriciency anD COMPETITIVENESS

® Fvaluate and implement policies and measures to continue reducing GHG,
criteria, and toxic air contaminant emissions from sources such as refineries:

* Improve productivity and strenathen economic competitivenaess by further
improving energy efficiency and diversifying fuel supplies with low carbon
altornaties
Pricritize procuremant of goods that have lower carbon loolprints
Support and attract industry that produces goods needed o reduce GHGs: and
LUt energy costs and GHOG emissions by gquickly transitioning to efficient
HEC alternatives,



California’s transportation system underpins our economy. The extensive freight
system moves trillions of dollars of goods sach year and supports nearly one-third of
the state economy and maore than 5 million jobs. The way we plan our communities
impacts everything from household budgets to infrastructure needs, productivity lost
to congastion, protection of natural and working landscapes, and our overall health and
well-being. And transportation is the largest source of GHG, criteria, and toxic diessl
particulate matter emissions in the state.

Califormia’s ability to remain an econamic
powerhouse and environmental leader
requires additional efforts to improve
transportation sustainability with a
bas increased 7000% since 2011 comprehensive approach that includes
ré-zguiatamx, incentives, and investment,
This approach addresses a full range of
transportation system improvements relating to efficient land use, affordable housing,
infrastructure for cyclists and pedastrians, public transit, new vehicle technologies, fuels
and freight. One example is the deployment of the nation's first high-speed rail system,
which will include seamless connactions 1o local transit.

The approach is working: California is home to nearly half of the country’s zero-emission
vehicles, Innovative alternative fuel producers and ol companies are bringing more low
carbon fuels to market than required by the Low Carbon Fuel Standard. And, the State

has committed to investing billions in zero-emission vehicles and infrastructure, land use
planning, and active transportation options such as walking and biking. In fact, renswable
fusls in the heavy-duty vehicle sector are displacing diesel fossil fuel as quickly as
renewable power is replacing fossil fuels on the electricity grid. California’s climate policies
will also reduce fossit fuel use and decouple the state from volatile global off prices.
CARB's analyses show fossil fuel demand will decrease by more than 45 percent by 2030,
which means Californians will be using less gasoline and diesel resulting in healthier air and
cost-savings on transportation fuels. Thase banefits will be further amplified as we move
away from light-duty combustion vehicles.

By re-doubling our efforts, California can make sure that markets tip quickly and
definitively in the favor of electric cars, trucks, buses, and equipment, while increasing the
use of clean, low carbon fuels where zerc-emissions options are not vet available. Local
fransportation planning can make communities become healthier and more vibrant and
connected — encouraging housing, walking, biking and transit policies that reduce GHGs
and promote good quality of life. And, we can work to ensure that an efficient sustainable
freight system continuas to power pur ever-growing economy,
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California is well shead of schadule in mesting its renewable energy targets. Wind

and solar generation have grown exponentially in recent years, while hydroelectric,
geotharmal, and biomass have consistently contributed renewable power to our energy
supply. Californians are the ones who will take action to meet energy sefficiency targsets,
integrate renewable power through demand response, and drive demand for net zero
energy buildings. This includes self-generation which also grew exponentially in recent
vears with installed solar totaling 2,000 megawatts (MW) in 2014 and 5,100 MW of the
total statewide self-generation installed solar in 2015, By June 2017, solar installed in
California was about 5,800 MW, far exceading the State’s goals.
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While at this time natural gas s an important energy source, we must move toward
cleaner heating fuels and replicate the progress underway for electricity. As with
electricity, this starts with efficiency and demand reduction, including building and
appliance electrification where these advancements make sensa. It calls for minimizing
fugitive methane leaks throughout the system, including beyond California’s borders
where 90 percent of the natural gas used here originates. And, it includes using more
renewable gas — a valuable in-state resource made from waste products — especially in the
transportation sector. Replacing Tossil fusls with renewable gas can reduce potent short

Reaching California’s Clean Electricity Goals

lived climate pollutants, and state policies should support this effort. Reducing demand
for natural gas, and moving toward renewable natural gas, will help California achisve its
2030 climate target. However, switching from natural gas to electricity — where feasible and
demonstrated to reduce GHGs ~ is needed to stay on track to achieve our long-term goals.

ACHIEVING Success 1N Ciean Enercy

e Effectively integrate at least 50 percent renswabiss as the primary source of
power in the State through coordinated planning, additional deployments of
ensray storags, and arid regionalization:

e Utilize distributed resources and sngage customers by making net zero energy
builldings standard, implement Existing Builldings Energy Efficiency Action
Plan to double existing bullding elficiency, and increase access to energy
efficiency, renswable ensrgy, and energy use data, and

* Reduce the use of heating fuels whils concurrently making what is used cleaner
by minimizing fugitive methane leaks, prioritizing natural gas efficiency ang
demand reduction, and enabling cost-elfective access to renewable gas



Effectively managing waste streams is perhaps the most basic of environmental tenets.
“Reduce, re-use, and recycle” is & mantra known even to elementary school students.
For decades California law has reduced waste reaching landfills and recaptured value
from waste streams through recycling and composting. California law requires reducing,
recycling, or composting 75 percent of solid waste generated by 2020, The State also has
spacific goals for diverting organic waste, which decomposas in landfills to produce the
super pollutant methane. State law also directs edible food to hungry families rather than
having it discarded.

Capturing value from waste makes sense. As described in the Healthy Soils Initiative,
compost from organic matter provides soil amendmaents to revitalize farmland, reduces
irrigation and landscaping water demand, and potentially increases long-term carbon
storage in rangelands. Organic matter can also provide a clean, renewable energy source
in the form of bioensergy, bictuels, or renswable natural gas.

California should take ownership of its waste and adhere to 3 waste “loading order”

that prioritizes waste reduction, re-use, and material recovery over landfilling. The State
can taks steps to reduce waste from packaging, which constitutes about one-quarter

of California’s waste stream. It can invest in and streamline in-state infrastructure
development to support recycling, remanufaciuring, composting, anaercbic digestion,
and other beneficial uses of organic waste. And, it can help communities in their efforts to
recover food for those in need.

AckiEving BSuccess 1IN Putning Waste Resources 1o Benericiar Ulse

¢ Develop and implement programs, including edible food waste recovery,
to divert organics from landlills and reduce methane emissions:

& Develop and mmplement a packaging reduction program: snd

¢ ldentify a sustainable funding mechanism to support waste managemant
programs, including infrastructure development to support organics diversion,



California’s natural and working landscapes, like forests and farms, are home to the
most diverse sources of food, fiber, and renewable energy in the country. They underpin
the state's water supply and support clean alr, wildlife habitat, and local and regional
economies. They are also the frontiers of climate change. They are often the first to

experience the impacts of climate change, and they hold the ultimate solution to

addrassing climate change and its impacts. In order to stabilize the climate, natural and

working lands must play a key role.

Work to better quantify the carbon stored in natural and working
fands is continuing, but given the long timelines to change
landscapes, action must begin now 1o restore and conserve these
lands. We should aim to manage ouwr natural and working lands in
California to reduce GHG emissions from business-as-usual by at
feast 15-20 million metric tons in 2030, to complament the measuras
described in this Plan,

Natural and working lands can be better incorporated into California’s

climate change mitigation efforts by encouraging collaboration with
local and regional organizations and ncreasing investment to protect,

enhancs, and innovate in our rural landscapes and communities, Improved forest management on
The State is partnering with tribes to preserve carbon, protect tribal tribal lands has preserved almost
forest lands and increass their land base. Transportation and land 3 itlion mettic tons of carbion in
use planning should minimize the footprint of the built environmant, Calfornia and the revenues from the
while supporting and investing in efforts to restore, conserve and carben offsats have been used o
strengthen natural and working lands. California’s forests should secure ownership of ancestral lands,

be haalthy carbon sinks that minimze black carbon emissions
where appropriate, supply new markets for woody waste and non-
merchantable timber, and provids multiple ecosystem benefits.

Rehabilitating and strengthening wetlands and tidal environments, and incorporating
natural landscapes into urban environments will also help make natural and working lands
part of the state’s climate solution. Finally, California farmers can be a powertul force in
the fight against climate change, in how they manage their lands, tend their crops, and

hushband their livestock,

AcHIEVING Success IN SupporTiNG RESIUENT AGRICULTURAL AND
Hural BEcononies anD NMatural anD Worong Lanps

* Pratect enhance and innovate on Calfornia's natural and working lands to

ensure natural and working lands become a net carbon sink over the long termy
* Develop and implement the Natural and Waorking Lands Implementation Plan

to mamtain these lands a8 & net carbon sink apd avoid ot leset 15 20 metric
tons of GHG emissions by 2020,

® Measure and monitor progress by completing CARB = Natural and Working

Lands Inventory and implementing tracking and performance monitoring
systems: and
® Unlsash opportunity in the agricultural sector by improving manurs

management, boosting soil health, generating renewable power slectriiving
aperations, Utilizing waste biomass, and increasing water fertilizer, and snergy

use efficiency to reduce super pollutants.
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Water is California’s lifeblood. It sustains communities and drives the economy. An
elaborate network of storage and delivery systems has enabled the state to prosper and
grow. But this aging system was built for a previous time and Is increasingly challenged by
the realities of climate change and population growth.

Producing, moving, heating and treating water demands
significant energy and produces commensurately significant

THE Warer-Enercy NEXUS emissions. As California looks to the future, meeting new
demands and sustaining prosperity requires increased water

* About 12% of the total ensrgy conservation and efficiency, improved coordination and
used in the state s related to water, management of various water supplies, greater understanding of
with 2% for conwveyance, treatment the water-energy nexus, and deployment of new technologies in
and distribution, and 10% for drinking water treatment, groundwater remediation and recharge,
end-customer uses like heating and potentially brackish and seawater desalination. State efforts
and cooling. must support systemic shifts toward conservation, efficiency, and

s The water-energy nexus provides renewable energy in the water sector.

opportunities for conservation
of these natural resources as wall as
reciuction of GHGs.

ACHIEVING Success IN Secuming Catrornia’'s Warse SuppLies

& Increase water savings by certifving innovative technologies for water
onservation and developing and implementing new conservation targets,
updated agricultural water management plans, and long term conservation
requiations;

# Develon a voluntary registry for GHG emissions from energy use associated
with water: and

s Continue to increase the use of renewsbile snergy 1o operate the State

, Water Project
E&14 :



Ao
The benefits of this Climate Plan Provides Health Benefits in 2030
Plan are broader than
just climate change | VALUE OF AVOIDED
- implementation of ' ) ’ MR
the Plan will also help AVOIDED VALUE OF AVOIDED DAMAGES USING
improve public health, PREMATURE DEATHS  HEALTHIMPACTS  SOCIAL COST OF CARBON

The Plan incorporates
freight and mobile
source strategies which
will deliver reductions
in criteria and toxic air
pollutants to mprove
alr quality.

$1.2-1.8 billion $1.9-11.2 hillion

California continues to seek ways to improve implementation of its climate program and
its ability to address the unique set of iImpacts facing the state’s most pollution burdened
communities. In addition, CARE's environmental justice efforts are intended to reach far
beyond climate change. While this Plan provides a path for reducing GHG emissions in
disadvantaged communities, it also indudes new tools that will complement the Plan and

fead to further air quality improvements.

Iy particular, implementation of AB 617 will improve air quality in local communities, in
partnarship with local air districts, using targeted investments in neighborhood-lavel

air monitoring and the development of air pollution reduction action plans with strong
enforcement programs. These plans will require pollution reductions from both mobile and
stationary sources. Through these efforts, CARE anticipates, and will work for, increased
data transparency and the adoption of new statewide air pollutant emission controls that
witl not only confer short-term benefits to those most in need of improvement, but which
witl ultimately benefit all Californians.

Under the leadership of CARR's first executive-level environmental justice ligison,

the agency is also laying a roadmap to better serve California’s environmental justice
communities in the design and implementation across its broader programs.




The Cap-and-Trade Program is fundamental to meeting California’s long-range

climate targets at low cost. The Cap-and-Trade Program includes GHG emissions from
transportation, electricity, industrial, agricultural, waste, residential and commercial
sources, and caps them while complementing the other measures
neaded to meet the 2030 GHG target. Altogether, the emissions
coverad by the Cap-and-Trade program total 80 percent of all
GHG emissions in California. California’s response to climate

s Firm, declining cap provides changs has led to many innovative programs designed to reduce
GHG amissions, incuding the Renewable Portfolio and Low
Carbon Transportation Standards, but the Cap-and-Trade Program
guarantees GHG emissions reductions through a strict overall
emissions limit that decreases sach year, while trading provides
businesses with flexibility in their spproach to reducing emissions.
The Cap-and-Trade Program also gensrates revenue when the

Cap-aND-Trape ProGram

highest certainty to achieve
2030 target.

= Low cost GHG emission
reductions minimize impact on
consumers and economy.

* ?is-zxkﬂ::»iii‘t;,,f far %m\s«;kn@t%gs allowances to emit pollution are auctioned, Some of the revenue is
Can be linked with similar returned directly to electricity ratepayers, and the rest is dedicated
programs worldwide, to reducing GHG emissions by making Legislatively directad

investments in California with an emphasis on programs or projects
that benefit disadvantaged and low-income communities,

Including the Iatest budget, approximately $5 billion has been appropriated to reduce
GHG emissions, reduce air pollutant emissions where reductions are needed most, grow
markets for clean technologies, and spur emissions reductions in sectors not coverad by
Cap-and-Trade. These investments are strengthening the economy and improving public
health — sspecislly in the areas of the state most burdened by pollution. So far, half of the
$1.2 billion spent provides benefits to disadvantaged communities, and one-third of those
investments were made directly in those communities.

CaLiFornia’s Carson Pricing & InvesTMENTS OVERVIEW
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Cap-anD-Trape DolLars at Work (2017)

California’s Cap-and-Trade Program
is the most comprehensive,
effective, and well-designed
carbon market on the planet.
Today, the Program s linked with

a similar program in Quebec and
will link with a similar program

in Ontario beginning in 2018,
Nearly 40 countries and over 20
subnational entities - sltogether
representing nearly a quarter of
global amissions — have devaloped,
or are developing, emissions trading
programs. Each of them looks to
California and our linked Westem
Climate Initiative Pariners as they
design, implement, and refine their
OWN programs.

Nearly 30,000 projects installing efficiency measures in homes

105,000+ rebates issued for zero-emission and plug-in hybrid vehices

16,000+ acres of land preseved or restored

200+ transit agency projects funded, adding or expanding transit options

6,200+ trees planted in urban areas

1,100+ new affordable housing units under contradt

50% of projects benefiting Disadvantaged Communities ($614M)

140,000 + total projects implemented

Through the State’s leadership in the Cap-and-Trade Program, innovative sector-specific
policies that are reducing technology costs and GHG emissions, and community-scale
engagement and investments to reduce GHGs and promote equity, California is playing a
significant role in addressing global climate change.

Governor Brown has stated that climate change is
the most important issue of our lifetime, and has
promoted scientifically sound approaches to address
climate change in California and beyond. He has
participated in international climate discussions at
the United Nations headguarters in New York, the
United Nations Climate Change Conference in Parls,
the Vatican, and the Climate Summit of the Americas
in Canada —~ calling on other subnational and national
leaders to join California in the fight against climate
change. He has signed climate change agreements
with leaders from Chile, China, the Czech Republic,
fsrael, Japan, Mexico, the Netharlands, other North
American states and provinces, and Peru. He has
joined an unprecedentad alliance of heads of state,
city and state leaders — convened by the World Bank
Group and International Monetary Fund - to urge
countries and companies around the globe to put a
price on carbon. And California is a founding member
of the International Zero Emission Vehicle (ZEV) Alllance, a coalition of national and
subnational governments working to accelerate the adoption of ZEVs and make all new
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cars zare amissions. Delegations from around the world travel to Sacramento to meet with
the architects and implementers of California’s climate policies to learn how to successhully
combine strong greenhouse gas policies with a strong economy.

Perhaps most significant is the Under2Coalition. It is a global dimate pact — spearheaded

by Governor Brown — among states, provinces, countries, and cities all committing to do

their part to limit the increase in global average temyperatures below the dangerous levels.
Signatories commit to either reducing greenhouse gas emissions 80 to 95 percent below
1990 levels by 2050 or achieving a per capita annual emission target of less than 2 metric tons
by 2050, Maore than 200 jurisdictions from 38 countries and six continents have now signed

or endorsed the agreement. Togsther, members of the Under2Caalition represent more than
1.2 billion people and $28.8 trillion in GDP, equivalent to 39 percent of the global economy.

This Plan is a declaration of California’s path forward. It builds on the State's successful
approach to addressing climate change and harnesses the California spirit to propel a
cleaner economy, while serving as an example for others,

But this Flan will not be successiul on its own. Qur collective, and individual, efforts must
reach every sector of California’s sconomy, and svery community in the state. As California
faces the challenge of climate change, it will succeed as it always has — through open,
inclusive processes, through support of clean technology markets, and through a relentless
pursuit of a healthy California for all.

There should be no doubt that California is united in understanding the need to act, and in
the will to act. Investments in clean, low-carbon options will pay off — for the environment
and the economy. Investments and training in education and workforce development for a
lowear carbon economy are a critical part of this transition.

This Plan is only the beginning. All of the measures in the Plan will be developed in

thelr own public process, shaped not just by the vision of this Plan, but also by the best
understanding of the technology, costs and impacts on communities — and by input from a
broad range of stakeholders and perspectives with the recognition that achieving the 2030
target is a milestons on our way to the deeper GHG reductions needed to protect the
environment and our way of life. The Plan also proposes developing a long-term funding
plan to inform future appropriations necassary to achieve our long-term targets, which will
sand clear market and workforce development signals.

Climate change presents unprecedented challenges, but just as we have always done,
Californians will tackle them with innovation, inclusion and ultimately, success.



In November 2016, California Governor Edmund G. Brown affirmed California’s role in the fight against climate
change in the United States, noting, "We will protect the pracious rights of our people and continue to confront
the existential threat of our time-devastating climate change.” By working to raduce the threat facing the

State and setting an example, California continues to lead in the climate arena. This Scoping Plan for Achieving
California’s 2030 Greenhouse Gas Target (Scoping Plan or 2017 Scoping Plan) identifies how the State can

reach our 2030 climate target to reduce greenhouse gas (GHG) emissions by 40 percent from 1990 levels, and
substantially advance toward our 2050 climate goal to reduce GHG emissions by 80 percent below 1990 levels.
By selecting and pursuing a sustainable and dean economy path for 2030, the State will continue to successtully
execute existing programs, demonstrate the coupling of economic growth and environmental progress, and
enhance new opporiunities for engagement within the State to address and prepare for diimate changs.

This Scoping Plan builds on and integrates efforts already underway to reduce the State’s GHG, criteria
pollutant, and toxic alr contaminant emissions. Successtul implementation of existing programs has put
California on track to achieve the 2020 targst. Programs such as the Low Carbon Fuel Standard and
Renewables Portfolio Standard are delivering cleaner fuels and energy, the Advanced Clean Cars Program
has put more than a quarter million dean vehicles on the road, and the Sustainable Freight Action Plan will
result in efficient and cleaner systems to move goods throughout the State. Enhancing and implementing
these ongoing efforts puts California on the path to achieving the 2030 target. This Scoping Plan relies on
these, and other, foundational programs paired with an extended, more stringent Cap-and-Trade Program,
to deliver climate, air quality, and other banefits.

In developing this Scoping Plan, it is paramount that we continue to build on California’s success by taking
effective actions. We must rapidly produce real results to avoid the most catastrophic impacts of climate
change. The Scoping Plan identifies policies based on solid science and identifies additional research needs,
while also recognizing the need for flexibility in the face of a changing climate. Ongoing research to better
understand systerms where our knowledge is weaker will allow for additional opportunities to set targets and
identify actionable policies. Further, a long-term funding plan to inform future appropriastions is critical to
achieve our long-term targets, which will send dear market and workforce development signals.

California has made progress on addressing dimate change during periods of both Republican and
Democratic national and State administrations. California’s governors and legislature prioritize public health
and the environment. A series of executive orders and laws have generated policies and actions across
State government, among local and regional governments, and within industry. These policies also have
encouraged collaboration with federal agencies and spurred parinerships with many jurisdictions beyond
California’s borders. Moving forward, California will continue its pursuit of collaborations and advocacy for
action to address cimate changs. The following list provides a summary of major climate legislation and
exacutive orders that have shaped California’s climate programa,

Assembly Bill 32 (AB 32) (Mufiez, Chapter 488, Statutes of 2006}, the California Global
Warming Solutions Act of 2006,
& Cut the State’s GHG emissions to 1990 levels by 2020 with
maintained and continued reductions post 2020,

* First comprehensive climate bill in California, s defining moment
in the State’s long history of environmental stewardship.



¢ Secured the State’s role as a national and global leader in reducing GHGs.

Pursuant to AB 32, the California Air Resources Board (CARB or Board) prepared and adopted the initial
Scoping Plan to “identify and make recommendations on direct emissions reductions measures, alternative
compliance mechanisms, market-based compliance mechanisms, and potential monetary and non-monetary
incentives” in order to achieve the 2020 gosl, and to achieve "the maximum technologically feasible and
cost-affactive GHG emissions reductions” by 2020 and maintain and continue reductions beyond 2020, AB 32
requires CARB to update the Scoping Plan at least every five years.

Executive Order B-30-18

fn his January 2015 inaugural address, Governor Brown identified actions in five key climate change strategy
“pillars” necessary to meet California’s ambitious dimate change goals. These five pillars are:

# Raducing today’s patroleurm use in cars and trucks by up to 530 percent.

# ncreasing from one-third to 50 percent our electricity derived from renewable sources.

o Doubling the efficiency savings achieved at existing buildings and making heating fuels cleaner,

# Reducing the release of methane, black carbon, and other short-lived climate pollutants.

+ Managing farm and rangelands, forests, and wetlands so they can store carbon.

Consistent with these goals, Governor Brown signed Executive Order B-30-15 in April 2015
o Establishing a California GHG reduction target of 40 percent below 1990 levels by 2030.
# Calling on CARB, in coordination with sister agencies, 1o update the
AB 32 Climate Change Scoping Plan to incorporate the 2030 target.
® Building out the “sixth pillar” of the Governor's strategy—to safeguard California
in the face of a changing dlimate-highlighting the need to prioritize actions to
reduce GHG emissions and build resilience in the face of s changing climate,

Senate Bill 350 (8B 350) (De Leon, Chapter 547, Statutes of 2015),
iolden State Standards

¢ Required the State to set GHG reduction planning targets through Integrated
Resource Planning in the electricity sector as a whole and among individual utilities
and other electricity providers {collectively known as load serving entities).

e Codified an increase in the Renawables Portfolio Standard (RPS) to 50 percent
by 2030 and doubled the energy savings required in electricity and natural
gas end uses as discussed in the Governor's inaugural address.

Senate Bill 32 (8B 32) (Pavley, Chapter 249, Statutes of 2016), California Global Warming
Solutions Act of 2016: emissions limit and Assembly Bill 197 (AB 197} (E. Garcia, Chapter
250, Starutes of 2016}, State Air Resources Board: greenhouse gases: regulations.

5B 32 affirms the importance of addressing climate change by codifving into statute the GHG emissions
reductions target of at least 40 percent below 1990 levels by 2030 contained in Governor Brown's Executive
Order B-30-15. The 2030 target reflects the same science that informs the agreement reached in Paris by
the 2015 Conference of Parties to the United Nations Framework Convention on Climate Change (UNFCCC),
aimed at keeping the global temperature increase below 2 degrees Celsiuz (°C). The California 2030 target
reprasents the most ambitious GHG reduction goal for North America. Based on the emissions reductions
directed by SB 32, the annual 2030 statewide target emissions level for California is 260 million metric tons of
carbon dioxide equivalent (MMTCO,e).
The companion bill to S8 32, AB 197, provides additional direction to CARE on the following areas related to
the adoption of strategies to reduce GHG emissions.

® Requires annual posting of GHG, criteris, and toxic air contaminant data

throughout the State, organized by local and sub-county level for stationary

sources and by at least a county level for mobile sources.
e Requires CARB, when adopting rules and regulations to achieve emissions reductions




and to protect the State's most affected and disadvantaged communities, to
consider the social costs of GHG emissions and prioritize both of the following:
e Ermissions reductions rules and regulations that result in direct
GHG emissions reductions at large stationary sources of GHG
emissions and direct emissions reductions from mobile sources.
e Ermissions reductions rules and regulations that result in direct GHG
emissions reductions from sourcas other than those listed abova.
® Directs CARE, in the development of each scoping plan, to
identify for each emissions reduction measure:
® The range of projected GHG emissions reductions that result from the measure.
# The range of projected air pollution reductions that result from the measure.
® The cost-effectiveness, including avoided social costs, of the measure.

CARR has begun the process to implement the provisions of AB 197, For instance, CARB is slready posting
GHG, criteria pollutant and toxic air contaminant data. CARB also incorporated air emissions data into a
visualization tool in December 2016 in response to direction in AB 197 to provide easier access to this data?

Sepate Bill 1383 (8B 1383) (Lara, Chapter 395, Statutes of 2016}, Short-lived climate
pollutants: methane emissions: dairy and lvestock: organic waste: landbills

# Raquires the development, adoption, and implemeantation
of a Short-Lived Climats Pollutant Strategy.®
® Includes the following specific goals for 2030 from 2013 levels:
e 40 percent reduction in meathane.
& 40 percent raduction in hydrofluorocarbon gases.
# 50 percent reduction in anthropogenic black carbon ®

Short-lived climate pollutants (SLCPs), such as black carbon, flucrinated gases, and methane, are powarful
climate forcers that have a dramatic and detrimental effect on air quality, public health, and climate change.
These pollutants create a warming influence on the climate that is many times more potent than that of
carbon dioxide. In March 2017, the Board adopted the Short-Lived Climate Pollutant Reduction Strategy (SLCP
Strategy) establishing a path to decrease GHG emissions and displace fossil-based natural gas use. Strategies
include avoiding landfill methane emissions by reducing the disposal of organics through edible food recovery,
composting, in-vessel digestion, and other processes; and recovering methane from wastewater treatment
facilities, and manure methane at dairies, and using the methane as a renewable source of natural gas to

fuel vehicles or generate slectricity. The SLCP Strategy also identifies steps to reduce natural gas leaks from
ol and gas wells, pipelines, valves, and pumps to improve safety, avoid energy losses, and reduce methane
emissions associated with natural gas use. Lastly, the SLCP Strategy also identifies measures that can reduce
hydroflusrocarbon (HFC) emissions at national and international levels, in addition to State-level action that
includes an incentive program to encourage the use of low-Global Warming Potential (GWP) refrigerants, and
limitations on the use of high-GWP refrigerants in new refrigeration and air-conditioning equipment.

Assembly Bill 1504 (AB 1504) (Skinner, Chapter 534, Statutes of 2010):
Forest resources: carbon sequestration

* Requires the Board of Forestry and Fire Protection to adopt district forest practice
rules and regulations in accordance with specified policies to, among other things,
assure the continuous growing and harvesting of commaercial forest tree species.

# Requires the Board of Forestry and Fire Protection to ensure that its rules and regulations that
govern the harvesting of commaercial forest tree speciss consider the capacity of forest resources to
saquaster carbon dioxide amissions sufficient to mast or exceed the sequestration target of 5 million
metric tons of carbon dioxide annually, as established in the first AB 32 Climate Change Scoping Plan.

CARE. 2016, CAREs Emission Invartory Activities. »
CARB. Reducing Short-Lived Climate Pollutants in California
Senate Bill No. 605.
Senate Bill No.1383.
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Senate Bill 1386 (8B 1386) (Wolk, Chapter 545, Statutes of 2016): Resource conservation,
natural and working lands

¢ Declares it the policy of the State that protection and management of natural and working
fands, as defined, is an important strategy in meeting the State’s GHG reduction goals.

# Requires State agencies to consider protection and management of natural and working lands in
establishing policies and grant criteria, and in making expendituras, and “implemant this requirement
in conjunction with the State’s other strategiss to meet i3 greenhouse gas emissions reduction goals.”

Assembly Bill 398 (AB 398) (E. Garcia, Chapter 135, Statutes of 2017): California Global
Warming Solutions Act of 2006: market-based compliance mechanismas: fire prevention fees:
sales and use tax manufacturing exemption

# Clarifies the role of the State’s Cap-and-Trade Program from January 1, 2021, through
December 31, 2030, continuing elements of the current program, but requiring CARB
to make some post-2020 refinements.

+ Establishes a Compliance Offsets Protocol Task Force to provide guidance to CARB in approving
new offset protocols that increase projects with direct, in-state enwvironmental benefits.

# Establishes the Independent Emissions Market Advisory Committes to repart annually on the
environmental and economic performance of the Cap-and-Trade Program and other climate policies.

» [dentifies legislative priorities for allocating auction revenue procesds, to include but not be
limited to: air toxic and criteria air pollutants from stationary and mobile sources; low- and zero-
carbon transportation alternatives; sustainable agricultural practices that promote transition to clean
technology, water efficiency, and improved air quality; healthy forests and urban greening; short-
fived climate pollutants; climate adaptation and resiliency; and dimate and clean energy ressarch.

I addition, AB 398 requires CARB to designate the Cap-and-Trade Program as the mechanism for reducing
GHG amissions from petroleum refineries and off and gas production facilities in this update to the Scoping
Plan, With respect to local air districts, AB 398 states that it does not limit or expand the district’s existing
authority, including the authority to regulate criteria pollutants and toxic air contaminants, except that it
prohibits an air district from adopting or implementing a rule for the specific purpose of reducing emissions
of carbaon dioxide from stationary sources that are subject to the Cap-and-Trade Program,

Assembly Bill 617 (AB 617) (C. Garcia, Chapter 136, Statutes of 2017
Nonvehicular air pollution: criteria air pollutants and roxic air contaminants,

This bill was passed as a companion to AB 398 (E. Garcia, 2017) to strengthen air quality monitoring and
reduce air pollution at a community level, in communities affected by a high cumulative burden of exposure
to pollution. CARB is required to prepare a monitoring plan by October 1, 2018, that assesses the State's
current alr monitoring network with recommendations for a set of high-priority locations around the State

to deploy community focused air monitoring systems. Local air districts must deploy air monitoring systems
in the selected high priority locations by July 1, 2019, Thereafter, CARB will evaluate and select additionsl
focations for community air monitoring on an annual basis. The air districts must also deploy air monitoring
systems within one year of CARB's selection of the high-priority locations. In addition to the monitoring plan,
tha bill requires CARB 1o develop a statewide strategy 1o reduce criteria pollutants and toxic air contaminants
{TACs) in communities affected by high cumulative exposure burdens through approved community
emissions reduction programs developed by local air districts, in partnership with residents in the affected
communities; requires CARB to establish a uniform system of annual reporting of criteria pollutants and TACs
for the existing statewide air monitoring network; and expedites implementation of best available retrofit
control technology in non-attainment areas.

Tables summarizing the legislation described in this section, along with other climate related legisiation and
programs are included in Appendix H and organized by sector
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The Initial Scoping Plan® in 2008 presented the first economy-wide approach to reducing emissions and
highlighted the valus of combining both carbon pricing with other complamentary programs to meet
California’s 2020 GHG emissions target while ensuring progress in all sectors. The coordinated set of policies
in the Initial Scoping Plan emploved strategies tailored to specific needs, incduding market-based compliance
mechanisms, performancs standards, technology requirements, and voluntary reductions. The Initial Scoping
Plan also described a conceptual design for a cap-and-trade program that included eventual linkage to other
cap-and-trade programs to form a larger regional trading program,

AB 32 requires CARB to update the scoping plan at least every five years. The First Update to the Scoping
Plan’ (First Update), approved in 2014, presented an update on the program and its progress toward meeting
the 2020 limit. It also developed the first vision for long-term progress beyond 2020, In doing so, the First
Update laid the groundwork for the goals set forth in Executive Orders $-3-05° and B-16-2012°. It also
identified the need for a 2030 mid-term target to establish a continuum of actions to maintain and continue
reductions, rather than only focusing on targets for 2020 or 2050.

California’s successful dimate policies and programs have already delivered emissions reductions resulting
from cleaner, more fuel-efficiant cars and rero emission vehides (ZEVs), low carbon fuels, increased renewable
energy, and greater waste diversion from landfills; water conservation; improved forest management;

and improved energy efficiency of homes and businesses. Beyond GHG reductions, these policies and
programs also provide an array of benefits including improved public health, green jobs, and more clean
energy choices. The 2030 GHG smissions reduction target in SB 32 will ensure that the State maintains this
momentum beyond 2020, mindful of the State’s population growth and needs. This Scoping Plan identifies a
path to simultaneously make progress on the State’s climate goals as well as complement other efforts such
as the State Implementation Plans $1Ps) and community emissions reduction programs to help improve air
quality in all parts of the State.

California’s future climate strategy will require continued contributions from all sectors of the economy,
including enhanced focus on zero- and near-zere emission (ZE/NZE) vehicle technologies; continued
investment in renewables, such as solar roofs, wind, and other types of distributed generation; greater use
of low carbon fuels; integrated land conservation and development strategies; coordinated efforts to reduce
emissions of shortlived climate pollutants {methane, black carbon, and fluorinated gases); and an increased
focus on integrated land use planning to support livable, transit-connected communities and conservation of
agricultural and other lands. Requirements for GHG reductions at stationary sources complement efforts of
focal air pollution control and alr quality management districts (air districts) to tighten criteria and toxics aiv
pollution emission limits on a broad spectrum of industrial sources, induding in disadvantaged communities
historically located adjacent to large stationary sources. Finally, meeting the State’s climate, public health, and
environmental goals will entail understanding, quantifying, and addressing emissions impacts from land use
decisions at all governmental levels,

This Scoping Plan incorporates, coordinates, and leverages many existing and ongoing efforts and identifies
new policies and actions to accomplish the State’s climate goals. Chapter 2 of this document includes a
description of a suite of specific actions to meet the State’s 2030 GHG limit. In addition, Chapter 4 provides
a broader description of the many actions and proposals being explored across the sectors, including the
natural resources sector, to achieve the State’s mid and long-term climate goals.

Guided by legislative direction, the actions identified in this Scoping Flan reduce overall GHG emissions
in California and deliver policy signals that will continue to drive investment and certainty in a low carbon

& CARE. Initial AR 32 Climate Change Scoping Plan. Available at:

g

able at

CARB. First Update to the AB 32 Scoping Plan. Avail
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aconomy. This Scoping Plan bullds upon the successful framawork established by the Initial Scoping Plan

and First Update, while identifying new, technologically feasible, and cost-effective strategies to ensure

that California meets s GHG reduction targets in a way that promotes and rewards innovation, continues

to foster sconomic growth, and delivers improvements to the envirenment and public health, induding in
disadvantaged communities. The Plan includes policies to require direct GHG reductions at some of the State’s
largest stationary sources and mobile sources. These policies include the use of lower GHG fuels, efficiency
regulations, and the Cap-and-Trade Program, which constrains and reduces emissions at covered sources.

This Scoping Flan was developed in coordination with State agencies, through engagement with the
Lagislature, and with open and transparent opportunities for stakeholders and the public 1o engage in
workshops and other meetings. Development also included careful consideration of, and coordination with,
other State agency plans and regulations, including the Cap-and-Trade Program, Low Carbon Fuel Standard
(LCFS), State Implementation Plan, California Sustainable Freight Action Plan, California Transportation Plan
2040, Forest Carbon Plan, and the Short-Lived Climate Pollutant Strateqgy, among others.

To inform this Scoping Plan, CARB, in collaboration with the Governor's Otffice and other State agencies,
solicited comments and feedback from affected stakeholders, including the public, and the Environmental
Justice Advisory Commitiee (EJAC or Committes). The process to update the 2017 Scoping Plan began with
the Governor's Office Pillar Symposia, which included over a dozen public workshops, and featured a series of
Committee and environmental justice community meetings.'”

One key message conveyed to CARE during engagement with the legislature, EJAC, and environmental justice
communities was the need to emphasize reductions at large stationary sources, with a particular focus on
multi-poliutant strategises for these sources 1o reduce GHGs and harmful criteria and toxic air pollutants that
result in localized health impacts, especially in disadvantaged communities. Other consistent feedback for
CARBE included the need for built and natural infrastructure improvements that enhance quality of life, increase
access to safe and viable transportation options, and improve physical activity and related health cutcomes.

Climate scientists agree that global warming and other shifts in the climate system observed over the past
century are caused by human activities. These recorded changes are occurring at an unprecedented rate™
According to new research, unabated GHG emissions could allow sea levels to rise up o ten feet by the and
of this century-an outcome that could devastate coastal communities in California and around the world ¢

California is already feeling the effects of climate changs, and projections show that these effects will
continue and worsen over the coming centuries. The impacts of climate change have been documented by
the Office of Environmental Health Hazard Assessment {(OEHHA) in the Indicators of Climate Change Report,
which details the following changes that are occurring already”

» A recorded increase in annual average temperatures, as well as
increases in daily minimum and maximum temperatures,
® An increase in the ocourrence of extreme events, including wildfire and heat waves.
* A reduction in spring runoff volumes, as a result of dedining snowpack,
s A decrease in winter chill hours, necessary for the
production of high-value fruit and nut crops.
» Changes in the timing and location of species sightings, including migration
upslope of flora and fauna, and earlier appearance of Central Valley butterflies.

11 Cook, J., etal 2016, Consaensus on consansus:
global warming. Environmental Res

A synthasis of consensus astimates on hurnan-caused
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In addition to these trands, the State’s current conditions point 1o a changing climate. California’s recent
historic drought incited land subsidence, pest invasions that killed over 100 million trees, and water shortages
throughout the State, Recent scientific studies show that such extreme drought conditions are more likely

to occur under a changing climate* The total statewide sconomic cost of the 20132014 drought was
estimated at $2.2 billion, with a tots! loss of 17,100 jobs ' In the Central Valley, the drought cost California
agriculture about $2.7 billion and more than 20,000 jobs in 2015, which highlights the critical need for
developing drought resilience.” Drought affects other sectors as walll An analysis of the amount of water
consumed in meeting California’s energy needs between 1990 and 2012 shows that while California’s

energy policies have supported climate mitigation efforts, the performance of these policies have increased
vulnerability to climate impacts, espacially grester hydrologic uncertainty®

Several publications carefully examined the potential role of diimate change in the recent California drought
One study examined both pracipitation and runoff in the Sacramento and San Joaguin River basins, and
found that 10 of the past 14 years between 2000 and 2014 have been below normal, and recent years have
bean the driest and hottest in the full nstrumental record from 1895 through November 20147 In another
study, the authors show that the increasing co-occurrence of dry years with warm years raises the risk of
drought, highlighting the critical role of elevated temperatures in altering water availability and increasing
ov«:&mﬁi drought intensity and impact.® Generally, there s growing risk of unprecedanted drought in the
western United States driven primarily by rising temperatures, regardiess of whether or not there s a clear
precipitation trend.®

According to the US. Forest Service report, National Insect and Disease Forest Risk Assessment, 2013~
2027,% California is at risk of losing 12 percent of the total area of forests and woodlands in the State due to
insects and disease, or over 5.7 million acres. Some species are expected to lose significant amounts of their
total basal area {e.g., whitebark pine is projected to lose 60 percent of its basal ares; and lodgepole pine is
pro}ected to lose 40 percent). While future climate change is not modeled within the risk assessment, and
current drought conditions are not accounted for in these estimates, the projected dlimate changes over a 158
year period {2013-2027) are expected to significantly increase the number of acres at risk, and will increase
the risk from already highly destructive pests such as the mountain pine beetle. Extensive tree mortality is
already prevalent in California. The western pine beetle and other bark beetles have killed a majority of the
ponderosa pine in the foothills of the central and southern Sierra Nevada Mountains. A recent aerial survay
by tha U.S. Forest Service ientified more than 100 million dead trees in California.® As there is usually a lag
time between drought years and tree mortality, we are now beginning to see a sharp rise in mortality from
the past four years of drought. In response to the very high levels of tree mortality, Governor Brown issued
an Emergancy Proclamat tion on October 30, 2015, that directed state agencies to identify and take action to
reduce wildfire risk through the removal and use of the dead trees.

14 Diffenbaugh, N., . L Swain, and D, Touma. 2015, Anthropagenic Warming has Increased Drought Risk in
California. Proceedings of Ehe MNational Academy of Sciences 112(13): 39313934,

15 Cayan, D, T Das, D W, Pierce, T. P Barnett, M. Tyree, and A, Gershunov, 2010, Future Dryness in the
Southwest US and Hydrology of the Early 21 Century Drought. Procesdings of the National Academy of
Sciences 107(80) 2127221276,

16 Howitt, R., J. Medellin-Azuara, £ MacBwan, J. Lund, and 0. Summer. 2014, Economic Impacts of 2014
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A warming climate also causes sea lavel to rise; first, by warming the
oceans which causes the water to expand, and second, by melting
land ice which transters water to the ocean. Even if storms do not
bacome more intanse or frequent, sea level rise itself will magnify the
adverse impact of any storm surge and high waves on the California
coast. Some observational studies report that the largest waves are
already getting higher and winds are getting stronger.® Further, as
temperatures warm and GHG concentrations increase more carbon
dioxide dissolves in the ocean, making it more acidic. More acidic
ocean water atfects a wide variety of marine species, including
CUMATE IMPACTS AT THE species that people rely on for food. Recent projections indicate that
C L i no significant GHG mitigation efforts are taken, the San Francisco

OMIMUNITY LEVEL Bay Area may experience sea level rise between 1.6 to 3.4 {feet, and
in an extreme scenario involving the rapid loss of the Antarctic ice
sheet, sea lavels along California’s coastline could rise up 1o 10 feet
by 2100.% This change is likely to have substantial ecological and
economic consequences in California and worldwide.®

The California Energy
Commission Cal-Adapt tool
provides information sbout future
climate conditions to help better
understand how climate will While more intense dry periods are anticipated under warmer
impact local communities. conditions, extremes on the wet end of the spectrum ars also
expected to increass due to more frequent warm, wet atmospheric
river events and a higher proportion of precipitation falling as rain
instead of snow. In recent years, atmospheric rivers have also been
recognized as the cause of the large majority of major floods in rivers
all along the U.S, West Coast and as the source of 30-50 percent of all precipitation in the same region®
These extrema pracipitation events, togethar with the rising snowline, often cause devastating floods in
major river basins {e.g., California’s Russian River). It was estimated that the top 50 observed floods in the
U.S. Pacific Northwest were due to atmospheric rivers.® Looking shead, the frequency and severity of
atmospheric rivers on the U5, West Coast will increase due 1o higher atmospheric water vapor that ocours
with rising temperature, leading to more frequent flooding.#» %

Climate change can drive extreme weather events such as coastal storm surges, drought, wildfires, floods, and
heat waves, and disrupt environmental systems including our forests and oceans. As GHG emissions continue
to accumulate and climate disruption grows, such destructive svents will become mors frequent. Several
recent studies project incraased precipitation within hurricanes over ocean regions.”™ ™ The primary physical
mechanism for this increase is higher water vapor in the warmer atmosphere, which enhances moisture
convergence in a storm for a given circulation strength. Since hurricanes are responsible for many of the most
extreme precipitation events, such events are likely to become more extrame. Anthropogenic warming by

24 National Research Council of the National Academy of Sciences. 2012, Sea-Lavel Rise for the Coasts of California, Oragon,
and Washington: Past, Frasent, and Future. National Acadenties Press.
25 California Ccean Protection Council. 2017, Rising Seas in California: An Update On Sea-Level Rize Science.

26 Chan, F, et al. 2016, The West Coast Ocean Acidification and Hypaxia Science Pansl Major
Racommaendations, and Actions. California Ocean Sciencs Trust, Qakland, California, USA.

27 Dattingar, M. D. 2013, Atrmospheric rivers as drought busters on the US. Wast Coast. Journal of
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the and of the 219 century will likely cause tropical cyclones globally to become more intense on average.
This change implies an aven larger percentage increase in the destructive potential per storm, assuming no
changes in storm size > Thus, the historical record, which once set our expectations for the traditionsl range
of weather and other natural events, s becoming an increasingly unreliable predictor of the conditions we will
face in the future. Consequently, the best available science must drive effective climate policy.

California is committed to further supporting new ressarch on ways to mitigate climate change and how

to understand its ongoing and projected impacts. California’s Fourth Climate Change Assessment and
Indicators of Change Report will further update our understanding of the many impacts from dlimate
changs in a way that directly informs State agencies’ efforts to sateguard the State’s people, economy, and
environment,> %

Together, historical data, current conditions, and future projections provide a picture of Calfornia’s changing
climate, with two important messages:
+ Change is already being experienced and documented across California, and
some of these changss have been directly linked to changing climatic conditions.
» Even with the uncertainty in future climate conditions, every
scenario estimates further change in future conditions.

ftis critical that California continue to take steps to reduce GHG emissions in order to avoid the worst of the
projectad impacts of climate change. At the same time, the State is taking steps to make the State more
resilient to ongoing and projected climate impacts as laid out by the Safeguarding California Plan.® The
Safeguarding California Plan is being updated in 2017 to present new policy recommaendations and provids
a readmap of all the actions and next steps that state government is taking to adapt to the ongoing and
inevitable effects of climate change. The Draft Safeguarding Cafafomsa Plan® is available and will be finalized
after workshops and public comments. California’s continuing efforts are vital steps toward minimizing the
impact of GHG emissions and a three-pronged approach of reducing emissions, preparing for impacts, and
conducting cutting-edge research can serve as a model for action.

AR 32 directs CARB to develop and track GHG emissions and progress toward the 2020 statewide

GHG target. California is on track to achieve the target while also reducing criteria pollutants and toxic

alr contaminants and supporting economic growth. As shown in Figure 1, in 2015, total GHG emissions
decreased by 1.5 MMTCO, & compared to 2014, representing an overall decrease of 10 percent since peak
levels in 2004. The 2015 GHG Emission Inventory and a desu;ptacm of the methodology updates can be
accessed at:

Per California Health and Safety Code section 38505, CARB monitors and regulates seven GHGs to

reduce emissions: carbon dioxide (CO.), methane (CH,), nitrous oxide (N,O), sultur hexafluoride (8F ),
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), aﬂd nitrogen tr zﬂuorad@ {NF.}). The fluorinated gases are
also referred to as "high global warming potential gases” (high-GWP gases). California’s annual statewide
GHG amission inventory has historically been the primary tool for tracking GHG emissions trends. Figure 1
provides the GHG inventory tre ":d Additional fnformatacn on the methodology for the GHG inventory can
also be found at

33 Sobel, AH, 5.4 Camargo, T.M. Hall, C-Y. Lee, MK Tippett, and A A, Wing, 2018 Human influencs on
tropical cyclone intensity. Q.ciumz,, 353, 242-246.

34 Kossin, J. P, KL A Emanuel, and S. J. Camargo, 2014: Past and projectad Change.ym western North F‘ac‘ifu
tropical c‘y(‘icma exposurs. Journal of Climate, 29 (16}, 5725-5739 ¢ '

35 California’s Fourth Climate C hanga Aszassment.

346 Offics of Environmental Health b rd Assessmaent, Indicators of Climate Change (website

California Natural Resources Agency. 2017, Safeguarding California.
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Carbon dioxide is the primary GHG emitted in California, accounting for 84 percent of total GHG emissions
in 2015, as shown in Figure 2 below. Figure 3 lustrates that transportation, primarily on-road travel, is the
single largest source of CO, emissions in the State. Upstream transportation emissions from the refinery and
ail and gas sectors are catagorized as CO, emissions from industrial sources and constitute about 50 percent
of the industrial source emissions. When these emissions sources are attributed to the transportation sector,
the emissions from that sector amount to appraximately half of statewide GHG emissions. In addition to
transportation, electricity production, and industrial and residential sources also are important contributors to
CO, emissions,

Figures 2 and 3 show State GHG emission contributions by GHG and sector based on the 2015 GHG
Emission lnventory. Emissions in Figure 3 are depicted by Scoping Plan sector, which includes separate
catagories for high-GWP and recycling/waste emissions that are otherwise typically included within other
economic sectors,
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I addition, CARB has developed a statewids emission inventory for black carbon in support of the SLCP
Strategy, which is reported in two categories: non-forestry {anthropogenic) sources and forestry sources.™
The black carbon inventory will help support implementation of the SLCP Strategy, but is not part of

the State’s GHG Inventory that tracks progress towards the State's climate targets. The State’s major
anthropogenic sources of black carbon include off-road transportation, on-road transportation, residential

wood burning, fuel combustion, and industrial processes Figure 4). The forestry category includes non-
agricultural prescribed burning and wildfire emissions.

Fioure 4: Caurornia 2013 AntHrorocenic Brack Carson Emission Sources®
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The exchange of CO, between the atmosphere and California’s natural and working lands sector is currently
unguantified and therefore, excluded from the State’s GHG Inventory. & natural and working lands carbon
inventory is essential for monitoring land-based activities that may increase or decrease carbon sequestration
over time. CARB statf is working to develop a comprehensive inventory of GHG fluxes from all of California’s

39 Por 5B 1383, the SLCP Strategy only addresses anthropoganic black carbon,
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natural and working lands using the Intergovernmaental Panal on Climate Change (IPCC) design principles.
CARB released the Natural and Working Lands Inventory with the 2030 Target Scoping Plan Update
Discussion Draft.* This inventory provides an estimate of GHG emissions reductions and changes in carbon
stock from some carbon pools in agricultural and natural and working lands. The CARB Natural and Working
Lands Inventory includes an inventory of carbon stocks, stock-change {and by extension GHG Hux associated
with stock-change) with some attribution by disturbance process for the analysis period 2001-2010.
Disturbance processes include activities such as conversion from one land category to a different category,
fire, and harvest. The CARB Natural and Working Lands Inventory covers varieties of forests and woodlands,
grasslands, and wetlands (biomass-stock-change only). The Inventory includes default carbon densities for
croplands and urban/developed lands to facilitate stock-change estimation for natural lands that convert to
cropland, natural lands that convert to developed lands, and for croplands that convert to developed lands.

As described above, California maintains an economy-wide GHG inventory for the State that is consistent
with IPCC practices to allow for comparison of statewide GHG emissions with those at the national level and
with ather international GHG inventories. Statewide GHG emissions calculations use many data sourcas,
including data from other State and federal agencies. However, the primary source of data comes from
reports submitted to CARB through the Regulation for the Mandatory Reporting of GHG Emissions (MRR).
MRR requires facilities and entities with more than 10,000 metric tons of carbon dioxide equivalent (MTCO e
of combustion and process emissions, all facilities belonging to certain industries, and all electric power
entities to submit an annual GHG smissions data report directly to CARB. Reports from facilities and entities
that amit more than 25,000 MTCO e are verified by a CARB-accredited third-party verification body. Mor@
m‘f@rmatmﬂ on MRR eMmIssions report% can be found at:

All data sources used to develop the GHG Emission Inventory are listed in inventory supporting
documentation at: ;

Other State agencies, nonprofit organizations, and research institutions are developing and testing
methodologies and models to gquantify GHG fluxes from California’s natural and working lands. CARB's
ongoing work on the Natural and Working Lands Inventory will serve as one source of data to gaugs the
scope of GHG reduction potential from California’s natural and working lands and monitor progress over
tima. CARB will avaluate other data sources and methodologies to validate or support the CARB inventory
or project-scale tracking. Interagency work is also underway to integrate and account for the land use and
management impacts of developmaent, transportation, housing, and ensrgy policies.

Greenhouse gas mitigation action may cross geographic borders as part of international and subnational
collaboration, or as a natural result of implementation of regionsl poﬂ’acie& i addition to the State’s existing
GHG inventory, CARB has bagun exploring how to builld an accounting framework that also utilizes existing
program data to better reflect the broader benefits of our policies that may be happening outside of

the State, For GHG reductions outside of the State to be attributed to our programs, those reductions

must be real and quantifiable, without any double counting, incduding claims to those reductions by other
wrisdictions. CARB is collsborating with other jurisdictions to ensure GHG asccounting rules are consistent
with international best practices. Robust accounting rules will instill confidence in the reductions daimed and
maintain support for joint action across jurisdictions. Consistency and transparency are critical as we work
together with other wrisdictions on our parallel paths to achieve our GHG targets.
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The State's climate goals require a comprehensive approach that integrates and builds upon multiple
angoing State efforts. As we address future mobility, we identify how existing etforts - such as the California
Sustainable Freight Action Plan, Mobile Scurce Strategy, California Transportation Plan 2040, High-Spead

40 CARB. 2016, California Graenhouse Gas invantory - Forasts and Qther Lands.



Rail ¥ urban planning, housing, and goals for enhancement of the natural environment — can complement
each other while providing multiple environmental benefits, including alr quality and climate benefits. The
collective consideration of these efforts dluminates the synergies and conflicts between policies. For example,
land disturbance dus to inoreased renewables through utility scale wind and solar and transmission can
release GHGs from soil and disturb grasslands and rangelands that have the potentisl to sequester carbon,
Further, policies that support sustainable land use not only reduce vehidle miles traveled (VMT) and its related
emissions, but may also avoid land disturbance that could result in GHG emissions or loss of sequestration
potential in the natural environment. dentifying these types of trade-offs, and designing policies and
implementation strategies to support goals across all sectors, will require ongoing efforts at the local,
regional, and State level to ensure that sustainable action across both the buillt and natural environments help
to achieve the State’s long-term climate goals.

California’s strategic vision for achieving at least a 40 percent reduction in GHG emissions by 2030 is based
on the principle that economic prosperity and environmental sustainability can be achieved together.
Policies, strategies, plans and regulations to reduce GHG amissions help California businessas compete in a
global economy and spur new investments, business creation, and jobs to support a clean energy economy.
California’s portfolio-based climate strategy can achieve great success when accompanied by consistent and
riggorous GHG monitoring and reporting, a robust public process, and an effective enforcament program

for the few that attempt to evade rules. The transition to a low-carbon future can strengthen California’s
economy and infrastructure and produce other important environmental benefits such as reductions in
criteria pollutants and toxic alr contaminants, especially in California’s most vulnerable communities.

Actions that are presented in this Scoping Plan provide economic opportunities for the futurs, but progress
toward our goals is already evident today. For example, in 2015, Calfornia added more than 20,000

new jobs in the solar sector, This was more than half of the new jobs in this industry across the nation.
Employment in the clean economy grew by 20 percent between 2002 and 2012, which included the period of
aconomic recession around 200892 Shifting to dean, local, and efficient uses of energy reinvests our energy
expenditures in our local sconomies and reduces risks 1o our statewide economy associated with exposure to
volatite global and national oll and gas commoadity prices. Indeed, a clean sconomy is a resiliant econamy,

Successtully driving economic transition will require cleaner and more efficient technologies, policies and
incentives that recognize and reward innovation, and prioritizing low carbon investments. Enacting policies
and incentives at multiple jurisdictional levels further ensures the advancement of land use and natural
resource management objectives for GHG mitigation, climate adaptation, and other co-benefits. Intentional
synergistic linkagss between technological advances and resource stewardship can result in sustainable
development. The development and implementation of Sustainable Communities Strategies {(5CSs) pursuant
to Senate Bill (SB) 375, which link transportation, housing, and climate policy, are designed to reduce per
capita GHG emissions while improving alr quality and expanding transportation and housing options. This
Scoping Plan identifies additional ways, beyond SB 375, to promote the technologies and infrastructure
required to meet our collective climate goals, while also presenting the vision for California’s continuing
afforts to foster a sustainable, clean energy economy.

California’s natural and working lands make the State a global leader in agriculture, a U.S, leader in forest
products, and a global biodiversity hotapot. These lands support cdean air, wildlife and pollinator habitat,
rural economies, and are critical components of California’s water infrastructure. Keeping these lands and
waters intact and at high levels of ecological function (including resilient carbon sequestration) is necessary
for the well-being and security of Californians in 2030, 2050, and beyond. Forests, rangelands, farms,

41 Californias High-Spaed Rail is part of the international Union of Raibways (UIC) and Calfornia signed
the Raibway Climate Responsibility Pledgs, which was commended by the Secretary of the UN Frameworlk
Canvention an Climate Change as part of achieving global 2050 targets.

42 California Business Alliance for a Clean Exzanomy. 2015, Clean Energy and Climate
Racent Analyses for California. :
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wellands, riparian areas, deserts, coastal areas, and the acean store substantial carbon in biomass and soils.

MNatural and working lands are a key sector in the State’s climate change strategy. Storing carbon in trees,
ather vegetation, soils, and aquatic sediment Is an effective way to remove carbon dioxide from the
atmosphere. This Scoping Plan describes policies and programs that prioritize protection and enhancement
of California’s landscapes, incduding urban landscapes, and identifies next steps to ensure managsment
actions are taken to increase the sequestration potential of those resources. We cannot ignore the
refationships between energy, transportation, and natural working lands sectors or the adverse impacts that
climate change is having on the environment itself. We must consider important trade-offs in developing the
State's climate strategy by understanding the near and long-term impacts of various policy scenarios and
actions on our State and local communities.

The State's drive to improve air quality and promote community health and well-being as we addrass climate
change remains a priority, as it has for almost 50 years. The State s committed to addressing public health
issues, ncluding addressing chronic and infectious diseases, promoting mental health, and protecting
communities from exposure to harmtul air pollutants and toxins. Several of the strategies included in this
Flan were primarily developed to help California achieve federal and State ambient air quality standards for
air pollutants with direct health impacts, but they will also deliver GHG reductions. Likewise, some climate
strategies, such as GHG reduction measures that decrease diesel combustion from mobile sources, produce
alr quality ca-benefits in the form of concurrent reductions in criteria pollutants and toxic alr contaminants.

Climate change itself is already affecting the health of our communities and is exacerbating existing health
inequities. Those facing the greatest health burdens include low-income individuals and households, the
very young and the very old, communities of color, and those who have been marginalized or discriminated
against based on gender or race/ethnicity.*® Economic factors, such as income, poverty, and wealth, are
among the strongest determinants of health, Addressing climate change presents an important opporiunity
to improve public health for all of California’s residents and to further our work toward making our State the
healthiest in the nation.

The major provisions of AB 817 (€. Garcia, 2017), to be complated by 2020, will ensure that as the State
seeks to advance cimate policy to meet the 2030 terget, we will also act locally to improve neighborhood air
guality. AB 617 requires strengthening and expanding community level air monitoring; expediting equipment
retrofits at large industrial sources that are located in areas that are in nonattainment for the federal and
State ambient air quality standards; requiring development of a statewide strategy to further reduce criteria
pollutants and toxic air contaminants in communities faced with high cumulative exposure lavels; and local
alr district-developed community emissions reductions plans that identify emissions reductions targets,
measures, implementation schedulss, and enforcement plans for these affected communities. By identifying
and addressing the disproportionate impacts felt today and by planning, designing, and implementing
actions for a sustainable future that considers both climate and air quality objectives, we can be part of the
solution to make public health inequities an issue of the past.

Fair and equitable climate action requires addressing the inequities that create and intensify community
vulnerabilities. The capacity for resilience in the face of ciimate change is driven by living conditions and

the forces that shape them. These includs, but are not limited to, access to services such as health care,
healthy foods, air and water, and safe spaces for physical activity; income; education; housing; transportation;
environmental quality; and good health status. Strategies to alleviate poverty, increase access o sconomic
opportunities, improve living conditions, and reduce health and social inequities will result in more climate-
reslient communities. The transition to a low carbon California economy provides an opportunity to not

only reduce GHG emissions, but also to reduce emissions of criteria pollutants and air toxins, and to create a
healthier environment for all of California’s residents, especially those living in the State’s most disadvantaged
communities. Policies designed to facilitate this transition and state-wide, regional, and local reductions,

43 California Department of Public Health {CDPH). 2015, The Portrait of Promise: The California Statewids
Draft Plan to Promote Health and Meantal Health Equity. & Report to the Legislature and the People of
California by the Office of Health Equity. Sacramente, CA: California Dapartment of Public Health, Offics
of Health Equty.



must also be appropriately taillored to address ENVIRONMENTAL JUSTICE ADVISORY COMMITTEE
the unique characteristics of economically
distressed communities throughout the

State's divarse geographic regions, induding
both rural and highly-urbanized areas. Equity
considerations must likewise be part of the
deliberate and thoughthul process in the design
and implementation of all policies and measures
included in the Scoping Plan. And CARB must
ensure that s ongoing engagement with
envirormeantal justice communities will continue
beyond the development of the Scoping Plan
and be included in all aspects of its various air
pollution programs. Additional detail on CARB's
efforts to achieve these goals is provided in
Chapter 5.
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Cap-and-Trade Program. 5B 1018 (Committee on Enviranmental Natwork
Budget and Fiscal Review, Chapter 39, Statutes of
2012 and other implementing legislation requires
that Cap-and-Trade Program auction monies
deposited into the Gresnhouse Gas Reduction
Fund (GGRF) be used to further the purposes of
AB 32 and facilitate reduction of GHG emissions.
Investrments made with these funds not only
reduce GHG emissions, but also provide other
environmental, health, and economic benefits including, fostering job creation by promoting in-state GHG

emissions reduction projects carried out by California workers and businesses.,

Further, SB 535 (De Leon, Chapter 830, Statutes of 2012} and AB 1550 (Gomez, Chapter 369, Statutes of 2016}
direct State and local agencies to make significant investments using GGRF monies to assist California’s most
vulnerable communities. Under 5B 535 (de Ledn, Chapter 830, Statutes of 2012}, a minimum of 25 percent of the
total Investments were required to benefit disadvantaged communities; of that, a minimum of 10 percent were
required to be located within and provide benefits to those communities. Based on cumulative data reported
by agencies as of March 2016, the State is exceeding these targets. Indeed, 50 percent of the $1.2 billion dollars
spent on California Climate Investments projects provided benefits to disadvantaged communities; and 34
percent of this funding was used on projects located directly in disadvantaged communities
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Environmental Justice Advisory Committee
AB 32 calls for CARB to convene an Environmental Justice Advisory Committee (EJAC), to advise the Board
in developing the Scoping Plan, and any other pertinent matter in implementing AB 32. it requires that

the Comunittes be comprised of representatives from communities in the State with the most significant
exposure to air pollution, including, but not limited to, communities with minority populations or low-income
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populations, or both, CARBE consulted 13 environmental justice and disadvantaged community representatives
for the 2017 Scoping Plan process, starting with the first Committee meeting in December 2015, In February
and April 2017, members of the California Air Resources Board held joint public mesetings with the EJAC to
discuss options for addrassing envirenmental justice and disadvantaged community concerns in the Scoping
Plan. The full schedule of Committee meetings and meeting materials is available on CARB's website *°

Starting in July 2018, the Commitiee hosted a robust community engagement pracess, conduating 19
community meetings throughout the State. To enhance this community engagement, CARB staff coordinated
with staff from local government agencies and sister State agenciss. At the community meetings, staff from
State and local agencies participated in extensive, topic-spacific “world café” discussions with local groups
and individuals. The extensive dislogue between the EJAC, Stete agencies, and local agencies provided
community residents the opportunity to share concerns and provide input on ways California can meet its
2030 GHG target while addressing a number of environmental and equity issues.

Environmental Justice Advisory Committee Recommendations

The Committee’s racommendations for the Scoping Plan were informed by commants received at community
meetings described sbove and Committee member expertise. Recommendations were provided for the
sector focus areas, overarching environmental justice policy, and California Climate Investments, The
Committee also sorted their recommendations into five themes: partnership with environmental justice
communities, equity, sconomic opportunity, coordination, and long-term vision. Finally, the Committee
provided direction that therr recommendations are intended "to be read and implemented holistically and
not independently of each other” The EJAC's recommendations, in their entirety, are included in Appendix A
and available at ' fati '

The Committee’s overarching recommendations for partnership with environmental justice communities,
equity, coordination, economic opportunity, and long-term vision include the following recommendations:

# Encourage long-term community engagement, a culture shift in California,
and neighborhood-level solutions to promote the implementation of the
State's climate plans, using strategies identified by the Committes,

# improve the balance of reducing GHGs and compliance costs with other AB 32 goals of improving
alr quality in environmental justice communities while maximizing benefits for all Californians.

e Consider public health impacts and equity when examining issuss in any sector and have CARB
conduct an equity analysis on the Scoping Plan and sach sector, with guidance from the Commitiee.

+ Develop metrics to ensure actions are meeting targets and develop contingency plans for
mitigation and adjustment if emissions increases occur as programs are implemented.

# Develop a statewide community-based air monitoring network to support ragulatory
etforts and monitor neighborhood scale pollution in disadvantaged communities,

» Coordinate strategies between State, federal, and local agencies for strong, enforceabls,
evidence-based policies to prevent and addrass spraw! with equity at the center.

# Maximize the accessibility of safe jobs, ncentives, and economic benefits for Californians and the
development of a just transition for workers and communities in and around polluting industries.

& Prioritize improving air quality in environmental justice communities and analyze
scenarios at a neighborhood scale for all California communities.

® Ensure that AB 32 economic reviewers coma from various areas arcund the State to

represent insights on economic challenges and opportunities from those regions.

Do not limit the Scoping Plan to examining interventions and impacts until 2030, or even 2050,

Plan and analyze on a longerterm scale to pravent short-sighted mistakes and reach the long-

term vision, as actions today and for the next 30 years will have impacts for seven generations.

# The Scoping Plan must prioritize GHG reductions and investments in California environmental
justice communities first, before other California communities; and the innovation of new
echnologies or strategies to reach even deeper emissions cuts, whenever possible.

# Convena the Committas beyond the Scoping Plan development process.

%

The Committee’s key Energy sector recommendations include:
¢ Daveloping aggressive energy goals toward 100 parcent renewable energy by 2030, including
a vision for a clean energy economy, and prioritizing actions in disadvantaged communities.

45
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® Setting goals for green buildings.

» Enforcing GHG reduction targets for existing buildings, and providing upgrades that
enable buildings to use renewable energy technologies and water capture.

¢ Prioritizing and supporting community-owned technologies, such as
community-owned solar, for environmental justice communities.

Key Water sector recommaendations include:
+ Encouraging water conservation and recycling.
® Prioritizing safe drinking water for all,

The Committee’s key Industry sector recommendations include:
# Prioritizing direct emissions reductions in environmental justice communities.
¢ Replacing the Cap-and-Trade Program with a carbon tax or fae and dividend program.
» Eliminating offsets and the allocation of free allowances if the Cap-and-Trade Program continues.
* Analyze where GHG emissions are increasing and identify strategies to prevent
and reduce such emissions in environmental justice communities,
& Committing to reductions in petroleum use.

The Committee’s key Transportation sector recommendations include:
# {ncreasing access to affordable, reliable, clean, and sate
mobility options in disadvantaged communities.
Community-engaged land use planning.
Maximizing electrification.
Restricting spraw] and examining transportation regionally.
Considering the development of green transportation hubs that integrate urban greening
with transportation options and implement the recommendations of the SB 350 studies.

& & % %

The Committes's key Natural and Working Lands, Agriculture, and Waste sector recommendations include:
e Reducing waste and mandating that local jurisdictions manage the waste they create.
# Raturning carbon to the soil.
* Not burning blomass or considering it a renewable resource.
e Supporting healthy soils as a oritical element to land and waste management.
# {ntegrating urban forestry within local communities.
+ Exploring ways to allow and streamline the process for cultural and prescribed
burmning for land management and to prevent large-scale wildfires.
* Including an annual reduction of § million metric tons of COe from natural and working lands.

The Committee’s recommendations for California Climate Investments include
¢ Ensuring near-term technologies do not adversely impact communities
and long-term investments move toward zero emissions.
* Requiring GGRF projects to be transformative for disadvantaged
communities as defined by each community.
Eliminating funding for AB 32 regulated entities.
Providing technical assistance to environmental justice communities
so they can better access funding and resources.
® Prioritizing projects identified by communities and ensuring all applicants
have policies to protect against displacement or gentrification.

@

%

fry April 2017, EJAC members provided a refined list of priority changes for the Scoping Plan from the full list
of EJAC recommendations. CARB stalt responded to each priority recommendation, describing additions
to the Scoping Plan or suggested next steps for recommendations beyond the level of detail in the Plan
Appendix & includes the Priority EJAC Recommeandations with CARB Responses and full list of EJAC
Recommendations.

More information about the Commitiee and st:& recommendations on the previcus Scoping Plans and this
Seoping Plan is located at




The State's 2020 and 2030 targets have not been set in solation. They reprasent benchmarks, consistent with
prevailing climate sclence, charting an appropriate trajectory forward that is in-line with California’s role in
stabilizing global warming below dangerous thresholds. As we consider efforts to reduce emissions to meet
the State’s near-term reguirements, we must do so with an eye toward reductions needed beyond 2030,

as well, The Paris Agreement — which calls for limiting global warming to well below 2 degrees Celsius and
aiming to limit it below a 1.5 degrees Celsius — frames our path forward.

While the Scoping Plan charts the path to achieving the 2030 GHG emissions reduction target, we also naad
momentum to propae! us to the 2050 statewide GHG target (80 percent below 1990 levels). In developing
this Scoping Flan, we considered what policies are needed to meet our mid-term and long-term goals. For
example, though Zero Net Carbon Buildings are not feasible at this time and more work needs to be done
in this area, they will be necessary to achieve the 2050 target. To that end, work must begin now to review
and evaluate research in this area, establish a planning horizon for targets, and identify implementation
machanisms. Concurrently, we must consider and implement policies that not only deliver critical reductions
in 2030 and continue to help support the State's long-term climate objectives, but that also deliver other
health, environmental and economic benefits. We should not just be planning to put 1.5 million ZEVs on the
road by 2025 or 4.2 million on the road by 2030 - but rather, we should be comprehensively facilitating the
market-wide transition to electric drive that we need to see materialize as scon as possible. This means that
we nesd to be working towards making all fuels low carbon as quickly as possible, even as we incrementally
ramp up volume requirements through the Low Carbon Fuel Standard. And it means that we need to support
the broad array of actions and strategies identified in Chapter 4, and new ones that may emerge — to keep
us on track to achieve deeper GHG reductions to protect the environment and our way of life. As with all
investments, the approach taken must balance risk, reward, longevity, and timing.

Figure B illustrates the potential GHG reductions that are possible by making consistent progress betwaen
2020 and 2059, versus an approach that begins with the 2030 target and then makes progress toward the
2050 level included in Executive Order $-3-05. Depending on our success in achieving the 2030 target, taking
a consistent approach may be possible. [t would achieve the 2050 target earlier, and together with similar
actions globally, would have a greater chance of preventing global warming of 2°C. The strategy for achieving
the 2050 target should leave open the possibility for both paths. Note that Figure 5 does not include
emissions or sequestration potential from the natural and working lands sector or black carbon.

Figure 5: Protning Caurornia’s PatH FORWARD
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Federal, state, Tribal, and local action can be complementary. We have seen federal action through the Clean
Alr Act, regulations for GHG emissions from passenger cars and trucks, development of the Clean Power
Plan to limit GHGs from power plants, and the advancement of methane rules for off and gas production. We
have also seen recent federal efforts to delay or reverse some of these actions. As we have done in the past,
California, working with other dlimate leaders, can take steps to advance more ambitious federal action and
protect the ability of states to move forward to address climate change. Both collaboration and advocacy will
mark the road shead. However, to the extent that California cannot implement policies or measures included
in the Scoping Plan because of the lack of federal action, we will develop alternative measures to achieve the
reductions from the same sectors to ensure we meet our GHG reduction targets.

Ragional, Tribal, and local governments and agendies are critical leaders in recucing emissions through
actions that reduce demand for electricity, transportation fuels, and natural gas, and improved natural and
working lands management. Many local governments already employ efforts to reduce GHG emissions
beyond those required by tha State. For example, many cities and counties improve their municipal
operations by upgrading vehicle fleets, retrofitting government buildings and streetlights, purchasing greener
products, and implementing waste-reduction policies. In addition, they may adopt more sustainable codes,
standards, and general plan improvements to reduce their community's footprints and emissions. Many Tribes
within and outside of California have engaged in consultations with CARB to develop robust carbon offset
projects under California’s Cap-and-Trade Program, in particular forest projects. In fact, Tribal forest projects
represent a significant percentage of offset credits issued under the Program. These consultations and
carbon sequestration projects are in addition to other Tribal diimate-related efforts. The State will provide a
supportive framework to advance these and other local efforts, while also recognizing the need to build on,
and export, this success to other regional, Tribal, and local governments throughout California and beyond.

Local actions are critical for implementation of California’s ambitious climate agenda. State policies,
programs, and actions—such as many of those identified throughout this Scoping Plan—can help to
support, incentivize, and accelerate local actions to achieve mutual goals for more sustainable and resiient
communities. Looal municipal code changes, roning changes, or policy directions that apply broadly to the
community within the general plan or climate action plan area can promote the deployment of renewable,
zero emission, and low carbon technologies such as zero net energy buildings, renewable fuel production
facilities, and zero emission charging stations. Local decision-making has an especially important role in
achisving reductions of GHG emissions genserated from transportation. Over the last 60 years, development
patterns have led to sprawling suburban neighborhoaods, a vast highway system, growth in automobile
ownership, and under-prioritization of infrastructure for public transit and active transportation. Local
decisions about these policies today can establish a more sustainable built environment for the future.

California is not alone in its efforts to address climate change at the international level to reduce global
GHG emissions. The agresment reached in Paris by the 2015 Conference of Parties to the United Nations
Framework Convantion on Climate Change (UNFCCC), aimed at kaeping the global temperature rise below
2°C, is spurring worldwide action to reduce GHGs and support decarbonization across the global economy.
i recent years, subnational governments have emerged to take on a prominent role, With the establishment
of the Under 2 Mamorandum of Understanding (MOULYY the Governors’ Climate and Forests Task Fores,*®
and the Western Climate Initiative,” among other partnership initiatives, subnational jurisdictions from the
around the world are collaborating and leading on how best to address cimate change.

46 Under 2 MOU website:
47 One of the Brown Administration’s priorities is to highlight California’s climate leadership on the subnational level, and to enzure
that subnational activity i3 recognized at the international level. In the vear precading the Paris negotiations, the Governor's

Office racruited subnational jurisdictions to sign onto the Memarandum of Understanding on Subnaticnal Glabal Climate
Leadarship (Under 2 MOU), which brings together states and regions willing to commit to raducing their GHG emissions by 80 1o
95 perzant, or to limit erissions to 2 matric tons CO~equivalent per capita, by 2050, The governor led a California deleagation to
the Paris negotiations o highlight our successful cimate programa and to champion subnational action and international
cooperation on meeting the challenge of reducing GHG emissions. As of October 2017, 188 jurisdictions representing rmore than
1.2 billion people and more than one-third of the global econormy had joined California in the Under 2 MOLL

48 Governors’ Climate and Forests Task Fores w ;.1

49 Western Climate Inftistive wabsit




From its inception, AB 32 recognized the importance of Calfornia’s climate leadership and engagemant with
other jurisdictions, and directed CARE to consult with the federal government and other nations to identify
the most effective strategies and methods to reduce GHGs, manage GHG control programs, and facilitate
the development of intagrated and cost-effective regional, national, and international GHG reduction
programs, California undertook a two-pronged approach: first, we assessed our State-specific circumstances
to develop measures that would apply specifically in California; and second, we assessed which measures
might lend themselves, through careful design and collaboration with other interested jurisdictions, toward
finked or collaborative GHG reduction programs. Under the Clean Air Act, California has a special role as an
innovator and leader in the area of motor vehicle emission regulations, which allows our State to adopt motor
vehicle emission standards that are stricter than federal requirements. Partners around the country and the
world emulate these motor vehicle standards, leading to widespread health benefits. Similarly, by enacting a
comprehensive climate strategy that appeals to national and international partners, California can help lead
the world in tackling climate change.

Today, the State’s Cap-and-Trade Program is linked with Québed’s program and scheduled to link with
Ontario’s emissions trading system on January 1, 2018, Low carbon fuel mandates similar to California’s
LCFS have been adopted by the United States Environmental Protection Agency (U.S. EPA) and by other
jurisdictions including Cregon, British Columbia, the European Union, and the United Kingdom. Over two-
dozen states have a renewables portfolio standard. California is a member of the Pacific Coast Collaborative
with British Columbia, Oregon, and Washington, who collaborate on issues such as energy and sustainable
resource management, among others.™ California continues to discuss carbon pricing through a cap-and-
trade program with international delegations. We have seen design features of the State’s Cap-and-Trade
Program incorporated into other emerging and existing programs, such as the Europsan Union Emissions
Trading System, the Ragional Greenhouse Gas Inttiative, China’s emerging national trading program, and
Menico's emerging pilot emission trading program.

Recognizing the need to addrass the substantial GHG emissions caused by the deforestation and
degradation of tropical and other forests, California worked with a group of subnational governments to
form the Governors’ Climate and Forests Task Force (GCF) in 20085 The GCF s currently comprised of 38
different subnational jurisdictions— including states and provinces in Brazil, Colombia, Ecuador, Indonesia,
vory Coast, Mexico, Nigeria, Pery, Spain, and the United States-that are contemplating or enacting
programs for low-emissions rural development and reduced emissions from deforestation and land use.

GCF members continue to engage in discussions to share information and experiences about the design of
such programs and how the programs could potentially interact with carbon markets. Ongoing engagemant
between California and its GCF partners, as well as ongoing discussions with other stakeholders, continues to
provide lessons on how such programs could complement California’s climate programs.®

Further, California’s High-Speed Rail is part of the International Union of Railways (UIC), and California has
signed the Railway Climate Responsibility Pledge, which was commended by the Secretary of the UNFCCC
as part of achisving the global 2050 targets. This initiative is to demonstrate that rail transport is part of the
solution for sustainable and carbon fres mobility.

California will continue to engage in multi-lateral forums that develop the policy foundation and technical
infrastructure for GHG regulations in multiple jurisdictions through entities such as the International Carbon
Action Partnership (CAP), established by California and other partners in 2007, Members of the ICAP that
have already implemaeanted or are actively pursuing market-based GHG programs™ share sxperiences and
knowledge. California also participates in the Partnership for Market Readiness (PMR), a multilateral World
Bank initiative that brings together more than 30 developed and developing countries to share experiences
and build capacity for dimate change mitigation efforts, particularly those implemented using market
instruments.® In November 2014, CARB became a Technical Partner of the PMR, and CARB staff members
have provided technical information on the design and implementation of the Cap-and-Trade Program at
several PMR meetings.

50 Pacific Coast Collaborative wabsita:
51 Governory’ Climete and Forests Task Force Website:
52 Continued collaboration on efforts to raduce emissions from tropical deforestation and to evaluate sector-based offset
programs, such as the jurisdictional program in Acre, Brazil, further dermonstrates California’s engoing climate leadership and
fosters partnerships on mutually beneficial low enmissions development initiatives, including measures to encourage sustainable
supply chain efforts by public and private entities.

International Carbon Action Partnership website:
Partnership for Market Readiness website:
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Many foreign urisdictions seek out California’s expertise because of our history of success in adddressing
air pollution and climate change. California also benefits from these interactions. Expanding global action
to fight air pollution and climate change expands markets for dean technology. This can bolster business

for companies in California developing clean ensrgy products and services and help to bring down the cost

of those products globally and in California. Additionally, innovative policies and lessons learned from our
partners’ jurisdictions can help to inform future climate policies in California.

Governor Brown's focus on subnational collaborations on climate change and air quality has strengthened
and deepaned California’s existing international relationships and forged new ones. These relationships are
a critical component of reducing emissions of GHGs and other pollutants worldwide. As we move forward,
CARE and other State agencies will continue to communicate and collaborate with international partners
to find the most cost-effective ways to improve air quality, fight dimate changs, and share California’s
exparience and expertise in raducing air pollution and GHGs while growing a strong sconamy. To highlight
the State’s rasolve and support of other governments committed to action and tackling the threat of the
global warming, on July 6, 2017, Governor Brown announced a major iniiative to host world leaders at a
Global Climate Action Summit planned for September 2018 in San Francisco.



This chapter describes the State strategy for meeting the 2030 GHG target {also called the Scoping Plan
Scanario), along with a short description of the four alternative scenarios, which were svaluated but ultimately
rejacted when comparad against statutory and policy criteria and priorities that the State’s comprehensive
climate action must deliver. All scenarios are set against the business-as-usual (BAU or Reference Scenario)
scanario-what would GHG emissions look tke if we did nothing beyond the existing policies that are required
and already in place to achieve the 2020 limit. BAU includes the existing renewables requirements, advanced
clean cars, the 10 percent reduction in carbon intensity Low Carbon Fuel Standard, and the SB 375 program
for sustainable communities, amaong others. However, it does not include a range of new policies or measures
that have been developed or put into statute over the past two years.

The Reference Scenario (BAU) shows continuing, but modest, reductions followed by a later rise of GHG
emissions as the economy and population grow. The comprehensive analysis of all five alternatives indicates
that the Scoping Plan Scenario—continuing the Cap-and-Trade Program-—is the best choice to achisve the

State's climate and clean air goals. |t also protects public health, provides a solid foundation for continued
economic growth, and supports California’s quality of life.

All of the altemative scenarios briefly described in this chapter are the product of the Scoping Plan
development process and were informed by public input, including that from EJAC, as well as Board and
legislative direction over the course of two years. The scenarios all includs a range of additional measures
developed or required by legislation over the past two years with 2030 as their target date and include:
extending the LUFS to an 18 percent reduction in carbon intensity beyond 2020, and the requirements of

SB 350 to increase renewables to 50 percent and to double energy efficiency savings. They also all include

the Mobile Source Strategy targets for more zero emission vehicles and much deaner trucks and transit, the
Sustainable Freight Action Plan to improve freight efficiency and transition to zero emission freight handiinq
tachnologies, and the requirements under SB 1383 to reduce anthropogenic black carbon 50 percent and
hydrofluorocarbon and methane emissions by 40 percent below 2013 levels by 2030, The recent adoption of AB
398 into State law on July 25, 2017, clarifies the role of the Cap-and-Trade Program through December 31, 2030,

Work is still underway on how to quantify the GHG emissions within the natural and working lands sector.
As such, the analyses in this chapter do not include any estimates from this sector, Additional information
the current efforts to better understand GHG emissions fluxes and maodel the actions needead to support
he gcai of net carbon sequestration in natural and working lands can be found in Chapter 4. Even absent
quantification data, the importance of this sector in achieving the State's climate goals should be considered
in conjunction with any afforts to reduce GHG emissions in the energy and industrial sectors,

During the development of the Scoping Plan, stakeholders suggested alternative scenarios to achieve the
2030 target. While countless scenarios could potentially be developed and evaluated, the four below were
considered, as they were mast often included in comments by stakeholders and they bracket the range of
potential scenarios. Several of these alternative scenarios wers also evaluated in the Initial AB 32 Scoping
Plan in 2008 (All Regulations, Carbon Tax).®® Since the adoption of the Initial AB 32 Scoping Plan, some of the
alternative scenarios have been implemented or contemplated by other wrisdictions, which has helped in the
analysis and the development of this Scoping Plan. This section provides a briet description of the alternatives.
A full description of the alternatives and staff’s AB 197 and policy analyses are included in Appendix G.

55 CARB. 2009 Initial AB 32 Climate Change Scoping Plan Document.




Scoping Plan Scenario: Ongoing and statutorily required programs and continuing the Cap-and-Trade
Program. This scenario was modified from the January 2017 Proposed Scoping Plan to reflect AB 398,
including removal of the 20 percent refinery measure.

Alternative 1: No Cap-and-Trade. Includes additional activities in a wide variety of sectors, such as
specific required reductions for all large GHG sources, and more extensive requirements for renewable
energy. Industrial sources would be regulated through command and control strategies.

Alternative 2: Carbon Tax. & carbon tax to put a price, but not limit, on carbon, instead of the Cap-and-
Trade Program.

Alternative 3: All Cap-and-Trade. This alternative is the same as the Scoping Plan Scenario, while
maintaining the LCFS at & 10 percent reduction in carbon intensity past 2020,

Alternative 4: Cap-and-Tax. This would place a declining cap on individual industrial facilities, and
individual natural gas and fuel suppliers, while also requiring them to pay a tax on each metric ton of
GHGs emitted.

Since the statutory direction on masting a 2030 GHG target is clear, the Bssue of certainty of reductions is
paramount. These alternatives vary greatly as to the certainty of meeting the target. The declining mass
emissions cap under a cap-and-trade program provides certain and measurable reductions over time; a carbon
tax, maanwhile, establishes some carbon price certainty, but does not provide an assurance on reductions and
instead assumes that some degree of reductions will occur if costs are high encugh to alter behavior.

There are also other considerations: o what extent does an alternative meet the target, but also deliver
clean air benefits, prioritize reductions at large stationary sources, and allow for continued investment in
disadvantaged communities? What is the cost of an alternative and what will be the impact on California
consumers? Does an alternative allow for California to link with other jurisdictions, and suppeort the Clean
Power Plan®™ and other federal and international climate programs? Does an alternative provide for flexibility
for regulated entities, and a cost-effective approach to reduce greenhouse gases?

The Scoping Plan Scenario provides a portfolio of policies and measures that balances this combination
of objectives, including the highest certainty to achieve the 2030 target, while protecting the California
economy and consumers. A more detailed analyses of the alternatives s provided in Appendix G,

The development of the Scoping Plan began by first modeling a Reference Scenario (BAU). The Reference
Scenario is the forecasted statewide GHG emissions through 2030 with existing policies and programs, but
without any further action to reduce GHGs. Figure 6 providas the modeling results for a Reference Scenario
for this Scoping Plan. The graph shows the State is expected to reduce emissions below the 2020 statewide
GHG target, but additional effort will be needed to maintain and continue GHG reductions to meet the
mid- (2030} and long-term (2050 targets. Figure 6 depicts a linear, straight-line path to the 2030 target. it
should be noted that in any year, GHG emissions may be higher or lower than the straight line. That is to be
expeacted as periods of economic recassion or increased economic activity, annual variations in hydropower,
and many other factors may influence a single or several years of GHG emissions in the State. CARB's annual
GHG reporting and inventory will provide data on progress towards achieving the 2030 target. More details
abrout the modeling for the Reference Scenario can be found in Appendix D,

34 Although the Clean Power Plan is being chellenged in legal and administrative processes, its requirements reflect LS. EP&'s
statutory obligation to regulate greenhouze gases from the power sector. Thus it, and other federal programs, are a key
consideration for Scoping Flan development.
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Figure &: 2017 Scoring PLan REFERENCE SCENARIO
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The Scoping Plan Scenario is summarized in Table 1. As shown in the table, most of the measures are
identified as "known commitmeants” {marked with "), meaning that they are existing programs or required
by statute. These commitments are not part of the Rexﬂwemw Scenario (BAU) in Figure 6 since their passage
and implementation is related to meeting the Governor's cimate pillars, the 2030 cimate target, or other
long-term climate and air quality objectives. In addition to the known commitments, the Scoping Plan
Scenario includes a post-2020 Cap-and-Trade Program.
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TapLe T: Scoping PLan Scenario
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Table 2 summarizes the results of the modeling for the Reference Scenario and known commitments. Per SB
32, the 2030 himit is 260 MMTCO,e. That is a limit on total GHG emissions in a single year. At approximately
389 MMTCO, e, the Reference Scenario is expeacted to exceed the 2030 limit by about 129 MMTCO e,

Table 2 also compares the Reference Scenario 2030 emissions estimate of 389 MMTCO e to the 2030
target of 260 MMTCO e and the level of 2030 emissions with the known commitmaents, estimated to be 320
MMTCQ Q. ‘mﬁ in the con ntext of a linsar path to a<i‘1‘a<>vc\ thﬁ 2()‘30 t‘argc\t thers is aim a n@@d 1o ac hisve

is no statutory limit on cumulative emissions, the aﬂdf_\jbiﬁ considers aﬂd p?’@b@i“ttb EOME resu H:s iy a,ua‘ﬂuiatwe
form for several reasons. it should be recognized that policies and measures may perform differently over
time. For example, in early vears, a policy or measure may be slow to be deployed, but over time it has
greater impact. If you were to lock at its performance in 2021 versus 2030, you would see that it may not
saem important and may not deliver significant reductions in the early years, but is oritical for later years as
it results in greater reductions over time. Further, once GHGs are emitted into the atmosphere, they can
have long lifetimes that contribute to global warming for decades. Policies that reduce both cumulative
GHG emissions and achieve the single-year 2030 target provide the most effective path to reducing climate
change impacts. & cumulative construct provides a more complete way to evaluate the effectiveness of any
measure over time, instead of just considering a snapshot for a single year.

Tapre 2: 2030 Mobpeung GHG RBesults For THE REFERENCE SCENARIO AND
Known COMMITMENTS

Refarence Scenario
Business-as-lsuall

389 nia 421
Kriown Commitrmants 320 285 236

As noted above, the known commitments are expected to result in emissions that are 60 MMTCO, e above
the target in 2030, and have a cumulative emissions reduction gap of about 236 MMTCO e. This means the
known commitments do not dedine fast enough to achieve the 2030 target. The ramaining 236 MMTCO s
of estimated GHG emissions reductions would not be achieved unless further action is taken to reduce
GHGs, Consequently, for the Scoping Plan Scenario, the Post-2020 Cap-and-Trade Program would need to
deliver 236 MMTCO & cumulative GHG emissions reductions from 2021 through 2030, f the estimated GHG
reductions from the known commitrents are not realized due to delays in implementation or technology
deployment, the post-2020 Cap-and-Trade Program would deliver the additional GHG reductions in

the sectors it covers to ensura the 2030 target is achieved. Figure 7 llustrates the cumudative emissions
reductions contributions of the known commitments and the Cap-and-Trade Program from 2021 to 2030,

Post-2020 Cap-and-Trade Program with Declining Caps

This measure would continue the Cap-and-Trade Program post-2020 pursuant to legislative direction in AB
398. The program is up and running and has a five-year-long record of auctions and successful compliance.

n the face of a growing economy, dry winters, and the closing of a nuclear plant, it is delivering GHG
reductions. This is not to say that California should continue on this road simply because the Cap-and-Trade
Program is already in place. The analysas in this chapter, and the economic analysis in Chapter 3, dearly
demonstrate that continuing the Cap-and-Trade Program through 2030 will provide the most secure, reliable,
and feasible clean energy future for California—one that will continue to deliver crucial investments to improve
the quality of life and the environment in disadvantaged communities.

Under this measure, funds would also continue to be deposited into the Greenhouse Gas Reduction Fund
(GGRF) to support projects that fulfill the goals of AR 32, with AB 398 identifying a list of priorities for the
Legislature to consider for future appropriations from GGRF. Investment of the Cap-and-Trade Program
proceeds furthers the goals of AB 32 by reducing GHG emissions, providing net GHG sequestration,
providing co-benefits, nvesting in disadvantaged communities and low-income communities, and
supporting the long-term, transformative efforts needed to improve public and environmental health and
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develop a clean energy sconomy. These investments support programs and projects that deliver major
economic, environmental, and public health benefits for Californians. Importantly, prioritized investments in
disadvantaged communities are providing a multitude of meaningful benefits to these communities some of
which include increased affordable housing opportunities, reduced transit and transporiation costs, access to
cleaner vehicles, improved mobility options and alr quality, job creation, energy cost savings, and greener and
more vibrant communities.

Further, the Cap-and-Trade Program is designed to protect electricity and natural gas residentisl ratepayers
from higher snergy prices. The program includes a mechanism for electricity and natural gas utilities to
auction their freely allocated allowances, with the auction proceeds benefiting ratepayers. The Chimate Credit
is & twice-annual bill credit given to investor-owned utility electricity residential customers. The total value of
the Climate Credit for vintage 2013 auction allowances alone was over $400 million. The first of these credits
appeared on customer bills in April 201492 Currently, natural gas utilities are permitted to use a portion of
their fresly allocated allowances to meet their own compliance obligations; however, over time, they must
consign a larger percentage of allowances and continue to provide the value back to customers.

Additionally, under this measure, the State would preserve its current linkages with its Canadian partners
and support future linkages with other jurisdictions, thus facilitating international action to address climate
change. The high compliance rates with the Cap-and-Trade Program also demonstrate that the infrastructure
and implementation features of the program ars effective and understood by the regulated community.

This measure also lends itself to integration with the Clean Power Plan requiremeants and s flexible to allow
expansion to other sectors or regions.

in late 2017, CARE began svaluating changss to program design features for post-2020 in accordance with
AB 398.% This includes changes to the offset usage fimit, direction on allocation, two price containment
points, and a price ceiling — which, if in the unlikely event were 1o be accessed, must result in GHG reductions
by compensating for any GHG emissions above the cap, ensuring the environmeantal integrity of the program.
Changes to conform to the requirements of AB 398 will be subject to a public process, coordinated with
linked partners, and be part of a future rulemaking that would take effect by January 1, 2021
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Ficure 7: Scoping Puan Scenario — Estivatep Cumurative GHG Repuctions
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Scoping Plan

The Scoping Plan Scenario in Figure 7 represents an expacted casse where current and proposed GHG
reduction policies and measures begin as expected and perform as expected, and technology is readily
available and deployed on schedule. An Uncertainty Analysis was performed to examine the range of
outcomes that could occur under the Scoping Plan policies and measures. The uncertainty in the following
factors was characterized and evaluated:
# Economic growth through 2030;
+ Emission intensity of the California economy;
e Cumulative emissions reductions (2021 to 2030) achisved by the
prascriptive measures, including the known commitments; and
s« Cumulative emissions reductions (20271 to 2030} that can be motivated
by emission prices under the Cap-and-Trade Program.

The combined effects of these uncertainties are summarized in Figure 8. As shown in Figure 7, the Scoping
Flan analysis estimates that the prescriptive measures will achieve cumulative emissions reductions of 385
MMTCO &, the Cap-and-Trade Program will achieve 236 MMTCG. e, resulting in total cumulative emissions
reductions of 621 MMTCO . These values are again reflected in the bar on the left of Figure 8. The results of
the Uncertainty Analysis are summarized in the thres bars on the right of the figure as follows:

¢ The cumulative emissions reductions required to achieve the 2030 emission limit has
the potential to be higher or lower than the Scoping Plan estimate. The uncertainty
analysis simulates an average required emissions reductions of about 660 MMTCO e
with a range of +130 MMTCO e.%° This estimate and the range are shown in Figure 8
as the bar on the right. Notably, the estimate of the average required emissions
reductions is 40 MMTCO,e greater than the estimate in the Scoping Plan analysis.

* The prescriptive measures have the potential to underperform relative to expectations. Based on
CARB staff assessments of the potential risk of underperformance of sach measure, the average
emissions reductions simulated to be achieved was 335 MMTCO e, or about 13 percent below the
Scoping Plan estimate. The range for the performance of the measures was about +50 MMTCO e

64  The whole number values displayed in Figure 7 do not mathematically sum to 621 MMTCO, e, consistent with the modeling
results summary in Table 2. This 5 a result of embedded significant figures and rounding for graphic display purposes. Please
refer to the corresponding PATHWAYS modeling data spreadshaets for details.

65 The ranges presentod are the 5% and 95" percentile observations in the Uncertainty Analysis. See Appendix E for details.



These values for the potential reductions achieved by the measures are shown in the figure.

® The Cap-and-Trade program is designed to fill the gap in the required emissions reductions
over and above what is achieved by the prescriptive measures. Because the total required
emissions reductions are uncertain, and the emissions reductions achieved by the prescriptive
measures are uncertain, the required emissions reductions from the Cap-and-Trade Program
are also uncertain, The Uncertainty Analysis simulated the average emissions reductions achieved
by the Cap-and-Trade Program at about 308 MMTCO e, or about 30 percent higher than the
Scoping Plan estimate. The range was simulated to be about +120 MMTCO e. These values
for the potential reductions achieved by the Cap-and-Trade Program are shown in the figure.

The Uncertainty Analysis provides insight into the range of potential emissions outcomes that may occur, and
demonstrates that the Scoping Plan, with the Cap-and-Trade Program, is extremely effective in the facs of
uncertainty, assuring that the required emissions reductions are achieved (ses Appendix E for more detail).
The Uncertainty Analysis also indicates that the Cap-and-Trade Program could contribute a larger or smaller
share of the total required cumulative emissions reductions than expected in the Scoping Plan analysis.

Ficure 8: UNCERTAINTY ANALYSIS
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While the modeling results provide estimates of the GHG reductions that could be achieved by the
measures, the results also provide other insights and highlight the need to ensure successful mplementation
of each measure. The SLCP Strategy will provide significant reductions with a focus on methane and
hydroflucrocarbon gases. To ensure the SLCP Strategy implementation is succassiul, it will be critical

to ensure programs such as LCFS maintain incentives to finance the capture and use of methane as a
transportation fuel-further reducing the State’s dependence on fossil fuels. The modeling also shows that
actions on energy efficiency could provide the same magnitude of GHG emissions reductions as the mobile
source measuras, but each effort will provide different magnitudes of air quality improvements and cost-
effectiveness as discussed in Chapter 3.

Another way to look at this scenario is to understand the trajectory of GHG reductions over time, relative to
the 2030 target. Figure 9 provides the trajectory of GHG emissions modeled for the Scoping Plan Scenario.
Again, this depicts a straight-line path to the 2030 target for discussion purposes, but in reality GHG
emissions may be above or below the line In any given year(s).



Ficure 90 Scoping Puan Scenario GHG RepucTions
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Figure ¥ shows the Reference Scenario (yellow) and the version of the Scoping Plan Scenario that excludes
the Cap-and-Trade Program (blue). Until 2023, the measures in the Scoping Plan Scenario constrain GHG
emissions below the dotted straight line. After 2023, GHG emissions continue to fall, but at a slower rate than
needed 1o meet the 2030 target. s the Cap-and-Trade Program that will reduce emissions to the necessary
lavels to achieve the 2030 target. In this scenario, it is estimated that the known commitments will rasult in

an emissions level of about 320 MMTCO e in 2030. Thus, for the Scoping Plan Scenario, the Cap-and-Trade
Frogram would deliver about 60 MMTCG e in 2030 and ensure the 2030 target is achieved.

To understand how the Scoping Plan affects the main economic sectors, Table 3 provides estimated GHG
emissions by sector, compared to 1990 levels, and the range of GHG emissions for each sector estimated for
2030, This comparison helps to llustrate which sactors are reducing emissions more than others and where to
focus additional actions to reduce GHGs across the entire economy.
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Work is underway through 2017 to estimate the range of potential snquestration benefits from
the natural and working lands sectar

The SLEP will raduce emissions in thiz sector by 40 percent from 2013 levels. Howaver, the
2030 levels are stll highar than the 1990 lovels a< eroizsions in this sector have grown batwaen
1990 and 2013

Thiz numbur raflects net results and is different than the intarvention targsts discussed in
Chapter 4.
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The sector ranges may change in response to how the sectors respond to the Cap-and-Trade Program. While
the known commitments will deliver some reductions in sach sactor, the Cap-and-Trade Program will delivar
additions! reductions in the sectors it covers. Annual GHG reporting and the GHG inventory will track annual
changes in emissions, and those will provide ongoing assessments of how each sector is reducing emissions
due to the full complement of known commitments and the Cap-and-Trade Program, as applicable.

There are a variety of models that can be used to model GHG emissions. For this Plan, the State is using the
PATHWAYS model” PATHWAYS is structured to model GHG emissions while recognizing the integrated
nature of the industrial economic and energy sectors. For example, if the transportation sector adds mors
electric vehicles, PATHWAYS responds to reflect an energy demand increase in the electricity sector. However,
FPATHWAYS does not reflect any change in transportation infrastructure and land use demand associated with
additional ZEVs on the road. The ability to capture a subset of interactive effects of policies and measures
helps to provide a representation of the interconnected nature of the system and impacts to GHGs.

&6 Unless otherwise noted, the low end of the sector range is the estimated emissions from the Scoping Plan Scenario and the high
end adjusts the expected emissions by a risk factor that represents sector undarperformance.

&7 The high end of the electric power sector range s representad by the Scoping Plan Scenario, and the low end by enhancements
and additional slectricity sector measures such as deployment of additional renewable power, greater behind-the-meter solar
PV, and additional energy sfficiency. The electric power sector range provided in Table 3 will be used to help inform CARB's
setting of the 5B 350 Intagrated Resourca Plan greenhouse gas emissions reduction planning targets for the sector, CTARE,
CPUL, and CEC will continue to coordinate on this effort before final IRP targets are establishad for the sector, load-serving
antities, and publicly-owned vtilities. State agancies will investigate the potential for and appropristensass of deaper electric
sector reductions in light of the overall needs of the Scoping Plan to cost-effactively achieve the statewide GHG goals.
Conzurrently, CEC and CPUC are proceading with their respective IRP processes using this range.

68 The sector emissions are anticipatad to increase by 2030, Az such, the high end of the sector range is the estimated
emissions from the Scoping Plan Scenario and the low end adjusts the expacted emissions by a risk factor that represents sector
aver parformance.

&9 This estimate does not account for the reductions expectad in this sector from the Cap-and-Trade Program. The Cap-and-Trade
fine itam includes reductions that will occur in the industrial sector.

70 CARB. 2016, AB 32 Scoping Plan Public Workshops




At this time, PATHWAYS does not include a module for natural and working lands. As such, PATHWAYS
cannot be used to model the natural and working lands sector, the interactive effects of polices aimed at

the economic and energy sectors and their effect on land use or conditions, or the interactive effects of
polices aimed at the natural environment and thelr impact on the economic and energy sectors. For this Plan,
external inputs had to be developed for PATHWAYS to supply biofuel volumes. The natural and working lands
sactor is also being modeled separately as described in Chapter 4. Moving forward, CARB and other Stats
agencies will work to integrate all the sectors into one model to fully capture interactive affects across both
the natural and built environments.

Lastly, the PATHWAYS assumptions and results in this Plan show the significant action that the State must take
to reach its GHG reduction goals. It is important to note that the modeling assumptions may differ from other
models used by other State agenciss. Modeling exercises undertaken in future regulatory proceedings may
result in different measures, programs, and program results than those used in the modesling for this Scoping
Flan. State agencies will engage on their specific policies and measure development processes separately
from CARB Scoping Plan activities, in public forums to engage all stakeholders.

Uncertainty

Several types of uncertainty are important to understand in both forecasting future emissions and estimating
the benefits of amissions reductions scenarios. In developing the Scaping Plan, we have foracast a Reference
Scenario and estimated the GHG emissions outcome of the Scoping Plan using PATHWAYS. Inherent in the
Reference Scenario modeling is the expectation that many of the existing programs will continue in their
current form, and the expected drivers for GHG emissions such as energy demand, population growth, and
economic growth will match our current projections. However, it is unlikely that the future will precisely match
our projections, leading to uncertainty in the forecast. Thus, the single “reference” line should be understood
to represent one possible future in a range of possible predictions. For the Scoping Plan Scenario,
PATHWAYS utilized inputs that are assumptions external to the model. PATHWAYS was provided plausible
inputs such as energy demand over time, the start years for specific policies, and the penetration rates of
associated technologies. Each of the assumptions provided to PATHWAYS has some uncertainty, which is also
reflected in the results. Thus, while the results prasentaed in the Scoping Plan may seem precise due to the
need for precision in model inputs, these results are estimates, and the use of ranges in some of the resulis is
meant {0 capture that uncertainty.

Further, as noted in the November 7, 2016, 2030 Target Scoping Plan Workshop, “All policies have a degree
of uncertainty associated with them.””" As this Scoping Plan is meant to chart a path to achieving the 2030
target, additional work will be required to fully design and implement any policies identified in this Scoping
Plan. During the subsequent development of policies, CARB and other State agencies will learn mors

about technologies, cost, and how each industry works as 3 more comprehensive evaluation is conducted

in coordination with stakeholders. Given the uncertainty around assumptions used in modeling, and in
performance once specific policies are fully designed and implemented, estimates associated with the
Scoping Plan Scenario are likely to ditfer from what actually occurs when the Scoping Plan is implemented.
One way to mitigate for this risk is to develop policies that can adapt and increase certainty in GHG emissions
reductions. Periodic reviews of progress toward achieving the 2030 target and the performance of specific
policies will also provide opportunities for the State to consider any changes to ensure we remain on course
to achieve the 2030 target. The need for this periodic review process was anticipated in AB 32, as it calls for
updates to the Scoping Plan at least once every five years. Additional information on the uncertainty analyses
conducted in the development of this Scoping Plan s located in Appendix E.

71 Bushnell, Jamas. Economic Modaling and Environmaental Policy Cheice. PowerPoint. Departme
of California, Davis,

nt of Economics, University
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The following key criteria were considered while evaluating potential policies beyond the known
commitments. The results of the economic analysis {presented in Chapter 3) were also important in the
design of this Scoping Plan.

e Ensure the State achieves the 2030 target. The strategy must ensure that GHG emissions
reductions acour and are sufficient to achisve the 2030 target.

* Provide air quality co-benefits. An important concern for environmental justice communities is
for any Scoping Plan to provide air quality co-benefits.

& Prioritize rules and regulations for direct GHG reductions, AB 197 requires CAREB in developing
this Scoping Plan to prioritize emissions reductions rules and regulations that result in direct
emissions reductions at large stationary sources of GHG emissions sources and direct
emissions reductions from mobile sources.

* Provide protection against emissions leakage. Require any policies to achigve the statewide limits
to minimize emissions leakage 1o the extant possible. Emissions leakage can occur when production
moves out-of-state, 50 there appears to be a reduction in California‘s emissions, but the production
and emissions have just moved elsewhere. This loss in production may be associated with loss
in jobs and decreases in the State’s gross domaestic product {(GDP) and could potentially increase
global GHG emissions if the production moves to a less efficient facility outside of California.

+ Develop greenhouse gas reduction programs that can be readily exported to other
jurisdictions. Currently, California’s Cap-and-Trade Program i Hinked with Québec's
program and is scheduled to link with Ontario’s cap-and-trade program beginning
in 2018. At the same tims, California’s ambitious policies such as the RPS, LCFS, and
Advanced Clean Cars have resultad in other regions adopting similar programs,

¢ Minimize costs and increase investment in disadvantaged and low-income communities, and
fow-income households, Currently, Cap-and-Trade auction proceeds from the sale of State-
owned allowances are appropriated for a variety of programs to reduce GHGs, and provide other
environmental, health and economic benefits including job creation and sconomic development.
Under AB 1550, a minimum of 25 percent of the proceeds are 1o be invested in projects located
in and benefiting disadvantaged communities, with an additional minimum 10 percent to projects
in low-income communities, and low-income households. It is important to understand if the
strategy will require or result in funding to support these GHG reductions and associated benefits,

+ Avoid or minimize the impacts of climate change on public health by continuing reductions in
GHGs. Climate change has the potential to significantly impact public heslth, including increases
in heat iliness and death, air pollution-related axacerbation of cardiovascular and respiratory
diseases, injury and loss of life due to severe storms and flooding, increased vector-borne and
watar-borne diseases, and stress and mental trauma due to exirame weather-related catastrophes,

» Provide compliance flexibility. Flexibility is important as it allows each regulated entity
the ability to pursue its own path toward compliance in a way that works best for its
businass model. Flexibility also acknowledges that requlatory agencies may not have a
complete picture of all available low-cost compliance mechanisms or opportunities even
across the same sector. in addition, under AB 32 and AB 197, the strategy to reduce GHGs
recpiires consideration of cost-effectiveness, which compliance flexibility provides.

» Support the Clean Power Plan and other federal climate programs. California will continue to
support aggressive federal action, as well as to defend existing programs like the Clean Power Plan,
which is the most prominent federal dimate regulation applicable to stationary sources. The U5
Supreme Court has repeatedly confirmed that federal greenhouse gas regulation must move forward
under the federal Clean Air Act, so it is important to ensure that California’s programs can support
federal compliance as well. Although continuing litigation has stayed certain Clean Power FPlan
deadlines in the near term, and U.5. EPA has proposed to reconsider aspects of the rule as
ssued, the Clean Power Plan remains the law of the land. California is vigorously defending
this important program, and is continuing o support federal climate regulation as is required
by law. U.5 EPA also has a legal obligation to implement GHG controls for power plants, even
it it proposes to alter the form of those controls in the future. Therafore, the Clean Power Plan
and other federal efforts are important considerations for this Scoping Plan, With regard to the



Clean Powsr Plan, California power plants are expected to be within their limits as set forth by
the State's compliance plan, which was approved by CARE on July 27, 2017, However, the State
still needs a mechanism to ensure the emissions for the covered slectricity generating plants
do not exceed the federal imits. This mechanism must be federally enforceable with regard

to the atfected power plants, and limit their emissions in accordance with the federal limit,

Table 4 uses the criteria listed above to assess the Scoping Plan Scanario. This assessment is based on CARB
staff evaluation as well as the analyses described in Chapter 3.

TapLe 4: Poucy ASSESSMENT OF THE Scoping PLan

Ensure the State Achisves the 2030 Targat

Provide Air Guslity Co-Bensfits

Prioritize Bules and Begulations for Dirsct
GHG Reductions

Protect Against Emissions Leakage

Davelop GHG Reduction Pragrams that can
be Readily Exported to Other Jurisdictions

Minimize Costs and Invest in Disedvaniaged
and Low-income Communitias, and
Low-income Households

Avoid or Minimize the Impacts of Climate
Change on Public Haslth

Compliance Flexibility

Support the Claan Power Plan and
other Faderal Climate Programs

34

Incorporates existing and new commitments to radus saions from all sectors
Tha Cap-and-Trade Frograr scales to ansure reductions are achisved, sven i
other policies do not achieve ther Thin is particuladly criticel given the uncertainty
inherant in both TARB'S amizsion forecast and ity astimats of future regulations,

Raduced fossil fuel use and incressed alectrification {including plug-in hybnd
shaciric, battery-electrin, and hydrogen fusl cell vebides) from polivien such

as the Mobile Saurce Strateny, enhanced LOFS and RPS, enargy efficiancy, and
land conservation will likely reduce criteria pollutants and toxic air contaminanis.
The Cap-and-Trads Program will enaurs GHG amisaions mductions within
Cabifornia that may reduce criterin pollutants and toxic ar contamunants,

Advanced Clean Cars regulations reguire reduction in the light duty vehicle sector
Enhunced LOES requires reductions in lght-duty sed besvvduly transportation.
SE 350, RPS, and energy sticiency will reduce the need for fossd power gensration
The Cap-and-Trade Program constraing and reduces smissions neross
approximately B0 percent of Caldfornia GHG aminsions.

SH 1382 and the Shortlivad Climate Pollutent Reduction Siratagy reguire
reductions in the agricultuwral, commarcial, residential industrial, and

snergy sectors.

Frae allowance allocation 1o miniroie leakegs, where supported by research.

Supperts existing and future linkages, allows for largar GHG emissions reductions
worldwide thraugh collaborative ragional afforts.

Provides leadership on how to integrate short-lived cimate pollitants into the
broader clirnate mitigation program.

Continue 1o fund prograns and projects that reduce GHGs and mesninglully
benelit disadvaniaged and low-income communities and low-incoms households
through the Greenbouse Gas Beduction Fund.

Bodunas GHGs and provides leadeeship naticeally and intermationally for
climate actinn,

Provides funding for progroms such as bome wantherizetion focussd on
dinachiantaged communities, 1o mitigate potantial nogd impacts,

Ragulatad snurces selbidentify and implemant some GHG emissiona reductions
actions, bevond those already reguired to comply with additional prescriptive
misasures.

Post-2020 Cap-and-Trade Program can be uzed to comply with the Claan
Power Plan.



For half a century, CARB has been a leader in measuring, evaluating, and reducing sources of air pollution
that impact public health, lts air pollution programs have been adapted for national programs and smulated
in other countries. Significant prograss has been mads In reducing diesel particulate matter (PM), which

is a designated toxic air contaminant, and many other hazardous air poliutants. CARB partners with local

alr districts to address stationary source emissions and adopts and implements State-level regulations to
address sources of ariteria and toxic air pollution, including mobile sources. The key air quality strategies
being implemented by CARB include the following:

# State Implementation Plans (81Ps).72 These comprehensive plans describe how an area will
attain national ambient air quality standards by deadlines established by the federal Clean
Alr Act. SIPs are a compilation of new and previously submitted plans, programs, air district
rules, State regulations, and federal controls designed to achieve the emissions reductions
nseded from mobile sources, fuels, stationary sources, and consumer products. On March
23, 2017, CARE adopted the Revised Proposed 2016 State Strategy for the SIP, describing the
commitments necessary to meet federal ozone and PM, | standards over the next 15 years.

# Diesel Risk Reduction Plan.” The plan, adopted by CARB in September 2000, outlined 14
recommendad control measures to reduce the risks associated with diesel PM and achisve a goal of
75 percent PM reduction by 2010 and 85 percent by 2020. Since 2000, CARB has adopted
regulations to reduce smog-forming pollutants and diesel PM from mobile vehicles and
equipment {e.g., trucks, buses, locomotives, tractors, cargo handling squipment, construction
equipment, marine vessels, transport refrigeration units); stationary engines and portable
equipment {e.qg., emergency standby generators, prime generators, agricultural rigation
pumps, portable generators); and diese! fuels. Diesel PM accounts for approximately 60
percent of the current estimated inhalation cancer risk for background ambient airn” CARB
statff continues to work to improve implementation and enforcement efforts and examine
needed amendments to increase the community health benefits of these control measures,

e Sustainable Freight Action Plan.” This joint agency strategy was developed in response to
Governor's Executive Order B-32-15 to improve freight efficiency, transition to zero emission
technologies, and increase the competitiveness of California’s freight system. The transition
of the freight transport system is essential to support the State’s economic development

in the coming decades and reducs air pollution affecting many California communities.

* AB 32 Scoping Plan.”® This comprehensive strategy is updated at least
every five vears and is designed to achieve the State’s climate goals, which
includes measures that achieve air pollutant reduction co-benafits.

« AB 1BOT77 AB 1807 (Tanner, 1983) created California’s program to reduce exposure to air toxics.
CARB uses a comprehensive process to prioritize the identification of substances that pose the
greatest health threat and to develop airborne toxic control measures to reduce those exposures,
CARB has reduced public exposure to toxic air contaminants (TACs) through control of motor
vehiclas, fuels, consumer products, and stationary sources, including adopting control measures for

72 CARB. 2016. California State Implementation Plans.
73 CARB. 2000, Final Diesel Risk Reduction Plan with Appendicas.
74 CARB and California Air Pollution Control Officers Association.

Toxics. July 23.
75  CARB. 2016. Sustainable Freight Trampart
76 CARB. 2016, AR 32 Scoping Plan
77 CARB. 2014. California Air Toxics Program -

18, Risk Managerment Guidance for Stationary Sources of Air

feground.



industrial sources {e.g., perchloroethylene in automative products; hexavalent chromium from cooling
towers, automotive coatings and plating; ethylene oxide from sterilizers and aerators; dioxins from
medical waste incinerators; perchloroethylene from dry dleaners; cadmium from metal melting).

e AD 2588 Alr Toxics "Hot Spots” Program.” The Hot Spots Program supplemants the AB
1807 program by requiring a statewide alr toxics inventory, identification of facilities having
localized impacts, notification of nearby residents exposed to a significant health risk, and
facility risk management plans to reduce those significant risks to acceptable levels.

» A8 §17 Community Air Protection Program. Together with the extension of the Cap-and-Trade
Frogram and in recognition of ongoing air quality challenges, California has committed to expand its
criteria and toxic emissions reductions efforts through the pursuit of a multipronged
approach to reduce localized air pollution and address community exposure,
framead by recently-signed new legislation, AR 8§17 (C. Garcia, 2017). AB 617 outlines
actions in five core areas, to be completed in the 2018 to 2020 timeframe, to reduce
criteria and toxic emissions in the most heavily impacted areas of the State:

¢ Community-scale air monitoring. Ambient alr monitoring is needead to evaluate the
status of the atmosphere compared to clean alr standards and historical data. Monitoring
helps identify and profile air pollution sources, assess emerging measurement methods,
characterize the degres and extent of air pollution, and track progress of amissions reductions
activities. AB 617 requires a statewide assessment of the current air monitoring network and
identification of priority locations where community-level air monitoring will be deployed.

e Statewide Strategy to reduce air pollutants impacting communities, CARE will
identify locations with high cumulative exposure to oriteria and toxic pollutants, the
sources contributing to those exposurses, and select locations that will be required
to develop a community action plan to reduce pollutants to acceptable levels.

» Community Action Plans to reduce emissions in identified communities. High priority
locations identified in the Statewide Strategy will nead to prepare a community action
plan that includes emissions reductions targets, measures, and an implementation
timeline. The plan will be submitted to CARB for review and approval.

+ Accelerated retrofits and technology cearinghouse. This effort will focus on stationary
source equipment at Cap-and-Trade facilities that, as of 2007, have not been retrofitted
with BARCT-level emission controls for nonattainment poliutants. In addition, creation
of a statewide dearinghouse that identifies BACT and BARCT technologies and emission
levels for criteria pollutants and TACs will be developed to assist the air districts with the
BARCT svaluation and identify available smission controls for the Statewids Strategy.

» Direct reporting of facility emissions data to CARB. An improved, standardized emission inventory
promotes a better understanding of actual emissions and helps identify major emission sources,
priorities for emissions reduction, and data gaps requiring further work, AB 817 requires CARB
to establish a uniform emission inventory system for stationary sources of criteria pollutants and
TACs. Data integration and transparency-related efforts are already required by AB 197 (E. Garcis,
2016} and underway at CARB, so this new task will build on these efforts. Moreover, it is clear
that better data reporting is necessary to identify localized exposure risk to harmiul criteria and
toxic pollutants and actions to addrass any localized impacts must be taker as quickly as possible.

To support efforts to advance the State’s toxics program, the Office of Environmental Health Hazard
Assessment (OEHHA) finalized 3 new health risk assessment methodology, Air Toxics Hot Spots Program Risk
Assessment Guidelines: Guidance Manual for Preparation of Health Risk Assessments, on March 6, 2015, which
updates the previous version of the guidance manual and reflects advances in the field of risk assessment
along with explicit consideration of infants and children.”” Subsequently, CARB, in collaboration with the
California Al Pollution Control Officers Association (CAPCOA), finalized a Risk Management Guidance for
Stationary Sources of Air Toxics for the air districts to use to incorporate OEHHA's new health risk assessmeant
mathodology into thelr stationary source permitting and AB 2588 Alr Toxics Hot Spots programs 8

Together, all of these efforts will reduce criteria and toxics emissions in the State, with a focus on the most
burdened communities. In particular, AB 617 responds to environmental justice concerns that the Cap-and-
78  CARB. 20176, AB 2588 A Toxies “Hot Spots” Program, w e

79 CQEHHA 2015 Notice of Adeption of Air Toxics Hot Spots Program Guidance Manual for the Prepar
2015,

ion of Health Risk Assessments




Trade Program does not fores large GHG emitters to reduce air pollution which results in localized health
impacts. Prior to the passage of AB 817, in February 2017, OEHHA published the first in a series of reports
tasked with evaluating the impacts of California’s climate change programs on disadvantaged communities,
The initial report focused on the Cap-and-Trade Program.® Future reports will focus on the impacts of

other climate programs on disadvantaged communities. The report confirms disadvantaged communities

are frequently located dose to large stationary and mobile sources of emissions. It also notes there are
camplexitias in trying to correlate GHGs with oriteria and toxics emissions across industry and within sectors,
although preliminary data review shows there may be some poor to moderate correlations in specific instances.
Lastly, the report noted, .. the emissions data available at this time do not allow for a condusive analysis.”

Two additional reports were released during this same period of time: a California Environmental Justice
Alliance (CEJA) report focused on identifying equity issues for disadvantaged communities resulting from the
implementation of the Cap-and-Trade Program® and a research paper examining the guestion of whether the
Cap-and-Trade Program is causing more GHG emissions in disadvantaged communities when compared to
other regions.® Both of these reports also confirmed that disadvantaged communities are disproportionately
focated close to large stationary and mobile sources of emissions. While the CEJA report noted, "Further
research is needed befors firm policy conclusions can be drawn from this preliminary analysis,” the research
paper, in reference to GHGs, states, "By and large, the annual change in emissions across disadvantaged and
non-disadvantaged communities look similar”

While the reports do not provide evidence that implementation of the Cap-and-Trade Program s contributing
to increased local air pollution, they do underscore the need to use all of the tools {e.g., enhanced
enforcement, new regulations, tighter permit limits) available to the State and local agencies to achieve
further emissions reductions of toxic and criteria pollutants that are Impacting community health. Importantly,
AB 617 provides a new framework and tools for CARE, in collaboration with local air districts, to deploy
focused monitoring and ensure criteria and toxics emissions reductions at the State's largest GHG emitters.

This section provides the required AB 197 estimates for the measures evaluated in this Scoping Plan. These
estimates provide information on the relative impacts of the evaluated measures when compared to each
ather. To support the design of a suite of policies that result in GHG reductions, air quality co-benefits, and
cost-effective measures, it is important to understand i a measure will Increase or reduce criteria pollutants
or toxic air contaminant emissions, or if increasing stringency at additional costs yields few additional GHG
reductions. To this end, AB 197 (E. Garcia, Chapter 250, Statutes of 2016} requires the following for each
potential reduction measure evaluated in any Scoping Plan update:

® The range of projected GHG emissions reductions that result from the measure.

# The range of projected air pollution reductions that result from the measure.

* The cost-effectiveness, including avoided social costs, of the measure.

As the Scoping Plan was developed, it was important to understand if any of the proposed policies or
maasures would increase criteria pollutant or toxic air contaminant emissions. Note the important caveats
around some of the estimates; they must be considered when using the information in the tables below for
purposes othar than as intended.

For many of the existing programs with known commitments, such as the Mobile Source Strategy, previous
analyses provide emission factors or other methods for estimating the impacts recuired by AB 197, Wherse
available, these values were used. In some cases, estimates are based on dats from other sources, such as the
California Public Utilities Commission {(CPUC) Renewables Portfolio Standard Calculator. For newly proposed
measures, assumptions were required to estimate the values. Consequently, the estimatas for the newly
proposed measures have substantial uncertainty. The uncertainty in the impacts of these measures would be
reduced as the measures are defined in greater detall during the regulatory processes that are undertaken to
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define and adopt the programs. For example, as a measure is developed in detall, ways to obtain additional
co-poliutant reductions or avoid co-pollutant increases may be identified and evaluated.

Table 5 provides the estimates for the measures evaluated during the development of the Scoping Plan.
Based on the estimates below, these measures are expected to provide air quality benefits. The table also
provides important context, limitations, and caveats about the values. As shown, the table includes criteria
pollutant and diesel PM estimates. As mentioned in the Diasel Risk Reduction Plan, diesel PM accounts for
40 percent of the current estimated inhalation cancer risk for background ambient air. As we do not have
direct modeling results for criteria and toxic pollutant estimatss from PATHWAYS, we are estimating air
guality benefits by using recuctions in GHGs to assign similar reductions for criteria and toxic pollutants. By
assigning an arbitrary 1:1 relationship in changes between GHGs and criteria and toxic pollutants, the air
quality reductions likely overestimate the actual reductions from implementation of the measures. As noted
in the OEHHA report, the exact ralationship between GHGs and air pollutants is not dearly understood at
this time. Moving forward, CARB will continue to assess the nature of the exact relationship betwsen GHGs
and criteria and toxics emissions. All estimates in Table § have some inherent uncertainty. The table allows for
assessing measures against each other and should not be used for other purposes without understanding the
limitations on the how the air quality values are derived.

Table & provides a summary of the total estimated emissions reductions for the Scoping Plan Scenario as
outlined in Table 1. Table é was developed by adding the estimated emissions reductions for all of the
measures included within the Scoping Plan Scenario in Table 1. More detail on the sstimates for the Scoping
Plan Scenario, as well as the specific measures included in each of the other four alternative scenarios can

be found in Appendix G. In 2030, the Scoping Plan scenario and alternatives will provide comparable GHG
and air quality reductions. When there is a range, the measure or policy should be designed to maximize the
benefit to the extent possible.

Tasle 5: Rances or Estivaren Air Pouumion Repuctions By Poucy or Measurs in 2030

B0 percent REG =05 <01 =04 < .01
Mobile Sources CTF and Fraight 5160 4655 =11 ~0.3
18 percent Carbon Intensity Reduction Targat ak o Lo e e
for LCFS - Liquid Biofuels” e iohe iide 0
Short-Lived Climate Follutant Strategy - - - -

2» additional achinvable envrgy efliciency in the Y .
2015 Intagrated Energy Policy Report (EPR) D . 0 ual
Copeandk-Trads Program A A A 49

¥ LIPS eotimates include sstimates of the MO, and PM._ teilnipe benefits limited tn renawable dissel consumed in the offroad sector

CARB i3 evalunting how to best estimatls these values, Uriteria and toxic values ars shuwn in lons per day, os they are spindic
smissions events with residance times of a few hours to days, unlike GHGs which have atmospheric residenca times of decadas

A De to the inherant flawibility of the Capeand-Trads Program, oz well as the cverlay of ather complamentary GHG reduction
messurss, the mix of complisnce stretagins thet imdividual facilities may vse i not known Howsver, based on cureent law and
polivies that control industrial and eloctrisity gensrating sources of air pallution, and expected compliance rasponses, CARE
belioves that emissions increases at the statewide, regional, or local level due to the regulation are not lkely, & more stringent
post-2020 Cap-and-Trade Brogrem will provide an incentive for coverad facilitios Lo deacreass GHG amissions and any related
smiszions of criteria and touic pollutanis. Please see CARE S Co-Follutant Emissions Assessmaent for o more detailed evaluation
ol o cop-and-trads progreny and sssocisled alr amizsions impaais

NO_ = nitrogen onides, VOO = volatile organic commpound

Important: These estimates assume a 1:1 reletionship betwaen changes in GHGs, critaria pollutents, and toxic air contaminant ernizsions,
and it is unclear whather that is sver the caze. The values should not be considerad estimatas of absclute changes for other anabytical
purposes and only allow for comparison across measures in the table. The values are estimatas that represent current assumptions

of how programs may be implemented; actual impacts may vary depending on the design, implementation, and performance of the
policies and measures. The table doss not show interactions between measures, such as the relationship with increased transportation

38



electrification and associated increase in energy demand for the electricity sector. The measures in the Scoping Plan Scenaric are shown
in bold font in the table below. Additional details, including GHG reductions, are available in Appendix G.

TapLe & SumiMary oF Ranges oF EsTimaten Ak Poulumion REDUCTIONS FOR THE SCOPING
PLan Scenamo v 2030

Scoping Plan Scenario 48-73 517 14-2.4 5-1Q

The total astimates for air pollution reductions provided in this tabils for the Scoping Plan Scenario are estimatad by adding the aw
pollution benalits for the subaet of individusl mimasures examined in Table 5 and included in the Seoping Plan Scenarin described

in Table | and scaled by arisk adjustment factor 1o caplure interactive effects and risks of under/over achisving on ar pollution
reductions. Sppendix G includes datails of the specilic measures in the Scoping Plan Sceneario and Alternativaz. All cavests in Table 5
apply to air guality estimates in this table,

Consideration of the social costs of GHG emissions is a requirement in AB 197, including evaluation of the
avoided social costs for measures within this Scoping Plan.™ Social costs are generally defined as the cost of
an action on people, the environment, or society and are widely used to evaluate the impact of regulatory
actions. Social costs do not represent the cost of abatement or the cost of GHG reductions, rather social
costs estimate the harm that is avoided by reducing GHGs.

Since 2008, federal agencies have been incorporating the social costs of GHGs, including carbon dioxide,
methane, and nitrous oxide into the analysis of their regulatory actions. Agencies including the US.
Envirenmental Protection Agency (.S, EPA), Department of Transportation (DOT), and Department of
Enargy (DOE) are subject to Executive Order 12866, which directs agencies “1o assass both the costs and
benefits of the intended regulation...”.®® In 2007, the National Highway Transportation Safety Administration
(NHTSA) was directed by the U.S, 9% Circuit Court of Appeals to include the social cost of carbon in a
regulatory impact analysis for a vehicle fuel economy rule. The Court stated that “fwlhile the racord shows
that there is a range of values, the value of carbon emissions reduction is certainly not zero.”%

fn 2009, the Councll of Economic Advisors and the Office of Management and Budget convenad the
Interagency Working Group on the Social Cost of Greenhouse Gases” (IWG) to develop a methodology

for estimating the social cost of carbon (SC-CO ). This methodology relied on a standardized range of
assumptions and could be used consistently when estimating the benefits of regulations across agencies and
aground the world, The IWG, comprised of scientific and economic experts, recommended the use of SC-
CO, values based on three integrated assessmant models {AMs) developed over decades of global peer
reviewed research.®

In this Scoping Flan, CARB utilizes the current IWG supported SC-CO, values to consider the social costs

of actions to reduce GHG emissions. This approach is in line with Executive Orders including 12846 and

the OMB Circular A-4 of September 17, 2003, and reflects the best available science in the estimation of

the socin-economic impacts of carbon® CARB is aware that the current federal administration has recently
withdrawn certain social cost of carbon reports as no longer representative of federal governmental policy.”
Howsver, this determination does not call into question the validity and scientific integrity of federal social

aifable at:

84 AB 197 text s
8¢ Center for Bislogical Diveraity v National Highway Traffic Safety Administration 06-718%1 (9th Cir, Novarbar 15 2007)

87  Qriginally titled the Intaragancy Working Group on the Social Cost of Carbon, the IWG was renamed in 2016,

83  Additional technical detall on the IWG procass is available in the Technizal Updates of the Social Cost of Carbon for Regulatary
Impact Analysis — Under Exacutive Order 12846, Herations of the Updatas are available at:

&

OMB circular A-4 4 allable at:
Q0 Ses Presidential Exscutive Order, March 28, 2017, sec. Blb).

39



cost of carbon work, or the merit of independent scientific work. Indeed, the IWG's work remains relevant,
reliable, and appropriate for use for these purposes.

The IWG describes the social costs of carbon as follows:

The social cost of carbon (SC-CO,)} for a given year is an estimate, in dollars, of the present discounted

value of the future damage caused by a T-metric ton increase in carbon dioxide (CO ) emissions into the
atmosphere in that year, or equivalently, the benefits of reducing CO, emissions by t he same amount in

that year. The SC-CQ, is intended to provide a comprehensive measure of the net damages — that is, the
maonetized value of the net impacts ~ from global climate change that result from an additional ton of CO,.
These damages include, but are not limited to, changes in net agricultural productivity, energy use,
human health, property damage from increased flood risk, as well as nonmarket damages, such as the
services that natural ecosystems provide to society. Many of these damages frorm CO, emissions today will
affect economic outcomes throughout the next several centuries”!

Table 7. presents the range of IWG SC-CO, values used in regulatory assessments including this Scoping Plan™

Tagee 7: SC-CO,, 2015-2030 (v 2007 % per MeTtric Ton)

2015 i $3a 556
2B20 $17 542 $62
2025 %14 $48 $68
2030 $1é $50 $73

The SC-CO, is year spacific, that is, the IAMs estimate the snvironmental damagas from a given year in the
future and discount the value of the damages back to the present. For example, the SC-CO, for the year 2030
represents the value of dimate change damages from a release of CO, in 2030 discounted back to today.

The $C-CO, increases over time as systems become stressad from the aggregate impacts of climate change
and future emissions cause incrementally larger damages. Table 7 presents the SC-CO, across a range of
discount rates — or the value today of preventing environmental damages in the future. A higher discount

rate decreases the value placed on future environmental damages. This Scoping Plan utilizes the IWG
standardized range of discount rates, from 2.5 to § percent to represent varying valuation of future damages.

The 5C-CO, s highly sensitive to the discount rate. Higher discount rates decrease the value today of future
envarorxme ntal damages. This Scoping Plan utilizes the IWG standardized range of discount rates, from 2.5

5 percent to represent varying valuation of future damages. The value today of environmental damages in
2030 is higher under the 2.5 percent discount rate compared to the 3 or § percent discount rate, reflecting
the trade-off of consumption today and future damages. The IWG estimates the SC-CO, across a range of
discount rates that encompass a variety of assumptions regarding the correlation between dimate damages
and consumption of goods and is consistent with OMB’s Circular A-4 guidance ™

There is an active discussion within government and academia about the role of SC-CO, in assessing
regulations, quantifying avoided climate damages, and the values themselves. In January 2017, the National
Academiss of Sciencas, Engineering, and Medicine (NAS) released 3 report examining potential approaches
for a comprehensive updats to the 5C-CO, methodology to ensure resulting cost astimates reflect the best
available science. The NAS review did not modﬁy the estimated values of the SC-CO,, but evaluated the
models, assumptions, handling of uncertainty, and discounting used in the estzmatmq of the 5C-CO,. The
report titled, “Valuating Climate Damages: Updating Estimation of the Social Cost of Carbon Diomde,”
recommends near-term improvements to the existing WG SC-CO, as well as a long-term strategy to more
comprehensive updates.” The State will continue to follow updates to the IWG 5C-CQ,, induding changes

1 From The National Academies, Valuing Climate Damages: Updating Estimation of the Social Cost of Carbion Dioxids, 2017,
a\iaiiabis. at:

52
3

%4 The National Acadaries, Valuing Climate Damages: Updating Estimation of the Social Cost of Carkon Diexide, 2017, available at:



outhinad in the NAS report, and incorporate appropriate peerreviewed modifications to estimates based on
the latest available data and science.

ttis important to note that the SC-CO,, while intended to be a comprehensive estimate of the damages
caused by carbon globally, does not represent the cumulative cost of dlimate change and air pollution to
society. There are additional costs to society outside of the SC-CO,, including costs associated with changes
in co-poiflutants, the social cost of ather GHGs including methane and nitrous oxids, and costs that cannot
be included due to modeling and data limitations. The IPCC has stated that the IWG 5C-CO, estimates

are likely underestimated due to the omission of significant impacts that cannot be accurately monetized,
including important physical, acological, and sconomic impacts ™ CAREB will continue engaging with experis
to evaluate the comprehensive California-specific impacts of dimate change and air pollution.

The Social Cost of GHG Emissions

Social costs for methane (5C-CH,} and nitrous oxide (8C-N,O) have also been developed using methodology
consistent with that used in estimating the IWG 5C-CCO,. These social costs have also been endorsed by the
WG and have been used in federal regulatory anaiyws 7 Along with the SC-CO,, the State also supports the
use of the SC-CH, and SC-N_O in monetizing the impacts of GHG emissions.

While the 5C-CO,, SC-CH,, and SC-N,O provide metrics to account for the social costs of climate change,
California will continue to analyze ways to more comprehensively identify the costs of climate change and air
pollution to all Californians. This will include following updates to the IWG methodology and social costs of
GHGs and incorporating the SC-CO,, SC-CH, and SC-N_O into regulatory analyses,

Table 9 presents the estimated social cost for each policy or measure considerad in the development of the
Scoping Plan in 2030, For each measure or policy, Table ¢ includes the range of the IWG 5C-CO, values that
result from the anticipated range of GHG reductions in 2030 presented in Appendix G. The 5C~¢02 range is

obtained using the IWG SC-CO, values in 2030 at the 2.5, 3, and 5 percent discount rates. These values (of
$16 using the 5 percent discour At rate, $50 using the 3 percent discount rate, and $73 using the 2.5 percent
discount rate) are translated into 2015 dollars and multiplied across the range of estimated reductions by
measure in 2030 to estimate the valus of avoided social costs from sach measure in that year”’

Implementation of the SLCP Strategy will result in reduction of a variety of GHGs, including methane and

HFCs, which reported in carbon dioxide equivalent (CO e}, While there is no social cost of CO, the avoided

damages associated with the methane reductions outlined in the SLCP Strateqy are e%tamated in Table ¢
using the WG SC-CH, as presented in Table 8.7°

Tapee 8: 5C-CH,, 2015-2030 (i~ 20079 per Metric Ton)

2015 +450 $1000 21400
2020 $540 $1200 1600
2025 2650 $1400 21800
2020 740 $1600 SR000

The range of 5C-CH_ is obtained using the IWG SC-CH, values in 2030 at the 2.5, 3, and 5 percent discount
rates. The 5C-CH, \faEL tes {e.g., $760 using the 5 percaﬁt discount rate, $1,400 using the 3 percent discount
rate, and $2,000 usmg the 2.5 percent discount rate) are translated into 2015 dollars and multiplied across
the range of estimated methane reductions in 2030 to estimate the value of climate benefits from the SLCP

Maore information is available at:

97 The IWGE.SC-CO, values are in 2007 dofiars. In 2015
respectivaly, based on the Bureau of Labor Statist

dollars, $16, $50, and §73 in 2007 transiatss to about $18, $57, and £83,
3P Series Table 1.1.4.




Strategy”™ As the social cost associated with the SLCP Stratagy does not include the impact associated with
non-methane reductions, Table ¢ underestimates the avoided social costs of this Scoping Plan as calculated
using the WG valuations.

As this Scoping Plan is a suite of policies developed to reduce GHGs to a specific level in 2030, any alternative
scenario that also achieves the 2030 target (with the same proportion of carbon dioxide and methans
reductions} will have the same avoided social cost, as estimated using the IWG social cost of GHGs, for the
single year 2030, The social costs of alternatives could vary if the 2030 target is achieved with vastly different
ratios of carbon dioxide to methane reductions. However, all alternatives in this Scoping Plan are anticipated
to achisve the same proportion of carbon dioxide and methane reductions and will theraefore all have the
same estimated avoided social damage or social cost. This social cost, as estimated in 2030 using the IWG
SC-CO, and SC-CH, ranges from §1.9 to $11.2 billion using the 2.5 to § percent discount rates, and is
estimated at $5.0 to $7.8 billion using the 3 percent discount rate. For example, in Table 9 the CH, reductions

for the SCLP strategy are about 1 MMTCH,. That value is multiplied by the 2030 SC-CH, values in Table & for
the 2030 values at the 2.5 and 5 percent discount rates to get a range of $8480 to $2,2460 in 2015 dollars.

99 The IWG.SC-CH, values are in 2007 dollars. In 2018 dollars, the range of SC-CH, tranzlates to about 5858, $1,807, and 32,259, for
the 5 pereent, 3 percent, and 2.5 percent discount rates, respactively. Thess values are based on the Bureau of Labor Statistics
GOP Series Table 1.1.4.
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Tapte 90 Estimatep Social Cost {(Avoipep Economic Damaces) oF Poucies
or Measures Consiperep N THE 2017 Scoping Puan Development”

50 purcent Bonawables Portfolic Stendard [RES) $85-4250
tobile Sowrces CTF and Freight $200-$1.080
18 percent Carbon Intensity Reduction Target for LOFS Liguid Bisfuels f¥0-%250
Short-Lived Climate Pollutent Stratengy i?éa(}a?; ;ég
2x additional achievable energy efficiency in the 2015 EPR $125-5750
Capeand-Trade Frogram $6 1056 560
10 percent incremental BPS and sdditionsl 10 GW bohind-the meter solar BV L250.41 180
Z‘:aparwnl (_Zar‘t@ﬂ Intensity Reduction Torget for LUFS ond a Low-Emission Diesel Standard $00.$415

- Liguid Biofusls”

20 percent Refinery $E5-$5D0

30 percent Refinery B20-B280

25 parcant Industry $20-$415

25 percent Uil and Gas R35-B280

5 prrcent Increasad Utilization of RNGG [cors and non-cors) F35-4155
Mobile Source Strategy [UTE] with Increased 2EVe in South Coast and early retvement of $5E_$500

LDV with mors afficient LDV

2 5x additional achievebla anergy efficiency in the 2015 [EPR alectrification of buildings

; . b $70-$580
et pumps end res. electric stoves) and sarly retirsment of HVACY :

Carban Tay £778.48 300
All Copeand-Trads L7005 890
CapeanchTax S775488 300
Scoping Flan Scenarie SG-C0 $1 0&0-$8 970
Scoping Flan Scanario SO.CH 86082 260

Seaping Plan Scenarin (Tatall $1,920-511.230
Neote: Al values are rounded. The values for 8C.C0 and 50.0H in 2030 are presented in Tables 7 and 8

¥ Where enbancements have been made 1o a measure or policy, the ranges in smissions reductions are incramentsl to the

ariginal measure. For sxampls, the ranges for the 258 parmant LOPS ara incremental to the emissiona rangas for the 18 percent LEFS.

#  Moessures includad in the Scoping Plan and the all Capeand-Trads measurs raflect emissions reductions from madeling changes
after passage of A8 398 Ermussions raductions from oll other maeasures reflact modeling completed prior 1o passage of AR 398
Soe Appendix & for sdditions! details,

xe Allvalies bave beon rounded to the nesrest O or 5.

Some maasures do not show a signdicant change in 2030 when thers is an incrermenial increase 10 measure stringency or whaen
raodeling uncertainty was factorsd.



Social Costs of GHGs in Relation to Cose-Effectiveness

AB 32 includes a requirement that “rules and regulations achieve the maximum technologically feasible and
cost-effective greenhouse gas amissions reductions.”™ Under AB 32, cost-effectiveness means the relative
cost per metric ton of various GHG reduction strategies, which is the traditional cost metric associated with
smission control. In contrast, the SC-CO,, SC-CH,, and SC-N_O are estimates of the economic benefits, and
not the cost of reducing GHG emissions.,

There may be technologies or policies that do not appear to be cost-effective when compared to the 5C-
CO,, SC-CH,, and SC-N,O associated with GHG reductions. Howaver, these technologias or policies may
result in other benefits that are not reflected in the IWS social costs. For instance, the evaluation of social
casts might include health impacts due to changes in local air pollution that result from reductions in GHGs,
diversification of the portfolio of transportation fuels {a goal cutlined in the LCFS) and reductions in criteria
poliutant emissions from power plants (as in the RPS),

AB 197 also requires an estimation of the cost-effectiveness of the potential measures svaluated for

the Scoping Plan. The values provided in Table 10 are estimates of the cost per metric ton of estimated
raductions for each measure in 2030, To capture the fusl and GHG impacts of investments made from 2021
through 2030 to meet the 2030 GHG goal, the table also includes an evaluation of the cost per metric ton
based on the cumulative GHG emissions reductions and cumulative costs or savings for each potential
measure from 2021 through 2030, While it is important to understand the relative cost effectiveness of
measures, the economic analysis presented in Appendix E provides a more comprehensive analysis of how
the Scoping Plan and alternative scenarios affect the State’s economy and jobs.,

The cost {or savings) per metric ton of CO e reduced for each of the measures is one metric for comparing
the performance of the measures. Additional factors beyond the cost per metric ton that could be considerad
include continuity with existing laws and policies, implementation feasibility, contribution to fuel diversity and
technology transformation goals, as well as heslth and other benefits to California. These considerations are
not reflected in the cost per ton metric below,

Because many of the measures interact with each other, isolating the cost and GHG savings of an individual
measures is analytically challenging. For example, the performance of the renewsble electricity measurs
impacts the GHG savings and cost per ton associated with increasing the use of electric vehicles. Likewise,
the increased use of electric vehicles may increase flexible loads on the electric system, enabling increased
levels of renewable electricity to be achieved more cost effectively, Both the renewable electricity measure
and the increased use of electric vehicles affect the cost of meeting the Low-Carbon Fusl Standard.

For mast of the measures shown in Table 10, the 2030 cost per metric ton is isolated from the other measures
by performing a series of sensitivity modeal runs in the California PATHWAYS model This cost per metric ton
is calculated as the difference in the 2030 annualized cost {or savings) with and without the measure. For

the measures in the Scoping Plan Scenario, the analysis starts with the Scoping Plan Scenario PATHWAYS
estimataes, and then costs and emissions are recalculated with each measure removed individually, For
measures included in the No Cap-and-Trade Scenario, the approach starts with the No Cap-and-Trade
Scanario PATHWAYS estimates and then each measure is removed. Using this approach, the incremental
impact on GHG emissions and costs for each measure is calculated. The incremental cost in 2030 is divided
by the incremental GHG emission impact to calculate the cost per ton in 2030,

The same approach of removing each measure individually is used to estimate the incremental cost and
emission impacts of each measure for the period 2021 to 2030, For each measure, its annual incremental
costs from 2021 to 2030 are caloulated and then discounted to 2021 using the discount rate used in
PATHWAYS to levelize capital costs over the life of equipment. As a result, the discounted incremental cost

of each measure is the total imvestment required from 2021 to 2030 to achisve each measure’s emissions
reductions from 2021 to 2030 (ncluding both incremental capital costs and incremental fuel savings/
expenditures). This discounted cost for each measure was divided by its cumulative emissions reductions from
2021 to 2030 to calculate a cost per ton for the measure for the period. A second calculation was also made
that divides each measure's discounted cost by its discounted emissions reductions from 2021 to 2030, The




samae discount rate is used to discount both incremental costs and emissions in this approach. The estimates
are presented in the table below.

Costs that represent transters within the state, such as incentive payments for early retirement of aquipment,
are not included in this California total cost metric. The cost ranges shown below represent some of the
uncertainty inherent in estimating this metric. The details of how the ranges for each measure wers estimated
are described in the footnotes below. All cost astimates have been rounded representing further uncertainty
in individual values.

It is important to note that this cost per metric ton does not represent an expected market price valus for
carbon mitigation associated with these measures. In addition, the single year {2030} values and the estimates
that encompass 2021 to 2030 do not capture the fusl savings or GHG reductions associated with the full
aconomic lifetime of measures that have been implemented by 2030, but whose impacts extend beyond
2030. The estimates also do not capture the climate or health benefits of the GHG mitigation measures.
Table 10 also notes the measures for which sources other than the PATHWAYS model were used to develop
astimates of the cost per metric ton. The estimates in the table indicate that the relative cost of the measures
is reasonably consistent across the different measures of cost per metric ton. Measures that are relatively

feas costly using the 2030 cost per metric ton are also less costly using the cost per metric ton based on the
period 2021 to 2030. However, for several measures the sign of the estimate differs, such that in 2030 the
measure has a positive cost while there is a negative cost for the period 2021 to 2030, This difference in sign
accurs because the measure includes increasingly costly investmants toward the end of the period examined.
By examining only 2030, the lower cost components of the measure that occur in earlier years are omitted,
resulting in a higher cost estimate for 2030 alone.



Tapte 10: Estimarep Cost Per Metric Ton o Measures ConsiDEreD N THE 2017
Scoping Puan DevELOPMENT AND AveraceD rromM 20271 terouck 2030

Important: As individual measures are designed and implemented they will be subject to further
evaluation and refinement and public review, which may result in different findings than presented below.
The ranges are estimates that represent current assumptions of how programs may be implemented

and may vary greatly depending on the design, implementation, and performance of the policies and
measures. Measures in bold text are included in the Scoping Plan.

50 peronnt Renewablas Portfolio Standard (RPS)0 $175 $100 o $200
Mobhile Sources CFT andd Fraight® =550 <550

Liguid Biofuels 118 parcent Carbion intensity Baduction Terget for LUES): $150 $1040 w $200
Shorb-Lived Climate Pollutant Strategy £25 525

2x additional achisvabls snergy efficiency in the 2015 [EPR! B350 BR300 te £200
1) porcent incremental RPS and additional 10 GW behind-the-meter solar PV¢ 350 $250 1o $450
i._.iguéfj ?.flém’r'uai:ﬁ {?S oercant Carbion Intensity Reduction Target for LOFS and a Low-Emission ¢900 $550 1o $O75
Dissel Standardi?

20 percent Refinsey # $100 $50 1o 5100

30 percent Bafinary? 300 $175 o 8355
25 percent Industry d 200 $150 10 3278
28 parcant Ol and Gasd $125 {100 10 5175

B percent Increassd Utilization of ranewabls natural gas - core and non-oore ® $1500 $1350 to 2000
Mobile Saurce Strateqgy [CFT) with iﬂ‘cmased ZEVa Efx S;auth Coan & 'azidé‘(és:m‘ai recluctions in $100 S0

¥MT and energy demand & early retirernant of LDVs with mors sthoent LDV

{ﬁbzx additional aczhiﬁvabk:z eraergy‘ﬁfﬁciamy in ihe 2015 iEPR,‘eiactrEﬁa:aticn of buildings 75 8120 16 570
theat pumps & res electric stoves] and early retirement of HVAC!

*  Whers anhancements have been made 1o a measure or policy, the cost per metric tan are incramaental 1o the original massurs.
For example, the cost per meiric ton {or the 25 percent LOFS are incramental to the cost per meiric ton for the 18 percent LOFS
Hk

The lower valuns use A oot discount rate of 10 percant and curnulative amissions for the pariod 2021 to 2030 The highar values

discount both costs and emiszions using a discount rate of 10 parcant.

a  Costestimats is based on PATHWAYS sensitivity anshusic as deseribad in the main text

b Cost estimate iz based on PATHWAYS senitivity analveis as described in the mam o

c  Linuid biofus! values are caloulated as the average unsubuidizad cost of biolual supplied sbove that of sn squivalsnt volume of
fousil fuels. Thess values do not reflent impacts from other biofue] policias, such as the Renewsbls Fuel Standard or production
tax cradits, that are partially supportad by fuel purchasers/taxpayers outside of California. Therefore, these values do not
represent LOFS program costs o potentisl LUES credit pricen.

4 See Appandiy D

e Cost estimaets is based on PATHVWAYS sensitivity anslusic as deseribad in the main test.

£ Costestimate it based on PATHWAYS sansitivity snalmiz as described in the main toxd. The vost per metric ton does not represent

the resulis of the CRULS or CECs standerd cost-affactivenass svaluation tests



Climate mitigation will result in both environmental and heslth benefits. This section presents information
about the potential health benefits of the Scoping Plan. The impacts are primarily from reduced particulate
matter pollution, reduced toxics pollution (both diesel combustion particles and other toxic pollutants), and
the heslth benefits of increased physical activity that will result from more active modes of transportation
such as walking and biking in lieu of driving. CARB is using the AB 197 air quality estimates in Table 5 as a

proxy to understand the potential health impacts from the Scoping Plan. There is uncertainty in the air quuality

estimates and that is carried through to the health impacts evaluation presented here. In the future, CARB

will ba working 1o explore how to betler integrate health analysis and health considarations in the design and

implementation of climate programs.

Because the health endpoints of each of these benefits is different {e.g., fewer incidences of premature
mortality, lower cancer risk, and fewer incidences of heart disease}, the methodologies for estimating the
benefits differ. Further, the methodologies are statistical estimates of adverse health outcomeas aggregated
to the statewide lavel. Therefore, this information should only be used to undarstand the relative health
benefits of the various strategies and should not be taken as an absolute estimate of the health outcomes of
the Scoping Plan statewide, or within a specific community. The latter is a function of the unique exposure
to air pollutants within sach community and each individual’s cholce of more active transport modes that
increase physical activity.

The estimates of health benefits in this section do not include any potential avoided adverse haalth impacts
associated with a reduction in global climate change. While we recognize that mitigating climate change
will, for example, prevent atmospheric temperature rise, thereby preventing increases in ozone in California,
which will result in fewer breathing problems, the connaction is difficult to estimate or modal Since it takes
collective global action to mitigate climate change, the following analyses do not attempt to quantify the
improved health outcomes from reducing or stopping the rise in global temperatures.

The estimated statewide health benefits of the Scoping Plan are dominated by reductions in particulate
matter from mobile sources and wood burning and a switch to more active transport modes. In particular,
the focus on the impacts of exposure to particulate matter from mobile sources is expected because this is a
major cause of air pollution statewide. For this reason, the actions concerning mobile sources in the Scoping
Flan were specifically developed with the goal of achisving health-based air quality standards by reducing
criteria and toxics emissions as well as GHG emissions simultanesusly, In addition, actions that support
walkable communities not only result in reduced VMT and related GHG emissions, but promote active
transport and increased physical activity that is strongly related to improved health,

Table 11 provides a summary of the total estimated health benefits from the relevant metrics for the
Scoping Plan. The sections below summarize the methodologies used to estimate these benefits. More
detaill on how these estimates were calculated can be found in Appendix G. The air pollutant values used

in estimating the health impacts are from Table 5 and all caveats in the estimation of the air quality impacts
must ba considerad when raviewing the health impacts discussed below as the air pollutant values are likely
overestimates based on assigned relationships to GHGs that may not be real.

CARE reliad on an U.S. EPA-approved methodology to estimate the health impacts of reducing air pollution
by actions in the Scoping Plan. This methodology relies on an incidents-per-ton factor to quantify the health
benefits of directly emitted {diesel particles and wood smoke) and secondary PM, | formed from oxides of
nitrogen from reductions due to regulatory controls, It is similar in concept to the methodology developed
by the U.5. EPA for comparable estimations'’, but uses California air basin specific relationships betwean
emissions and air quality. The basis of the methodology is an approximately linear relationship between
changes in PM, . emissions and estimated changes in health outcomas. In this methodology, the number
of premature deaths is estimated by multiplying emissions by the incidents-per-ton scaling factor. The
factors are derived from studies that correlate the number of incidents (premature deaths, hospitalizations,

emergency room visits) assoclated with exposure to PM_ .

101 Fann, N, Fulcher, C.M, & Hubbell, B.J. (2009 The influence of location, source, and emission type in estimates of the human
health benefits of reducing a ton of air pollution. (200941 Quality, Atmosphers & Health 2(3), 169178
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A number of factors complicate any attempt to evaluate the health benefits of reducing exposure to toxic air
pollution. First, there are hundreds of individual chemicals of concern with widely varying health effects and
potencies. Therefore, a single metric s of limited value in capturing the range of potential toxics benefits.
Furthermore, unlike the criteria pollutants whose impacts are generally measured on regional scales, toxics
pase concern for both near-source impacts and larger-scale photochemical transformations and transport.
Finally, the accepted scientific understanding for cancer risk is that there is usually no safe threshold for
exposuras to carcinogens. Therefore, cancer risks are usually exprassed as “chancas per million” of contracting
cancer aver a {70-year) lifetime exposure {in Table 11 lifetime exposure s provided in the far right column).,

In light of these complexities, CARB relied on the most recent National Air Toxics Assessment (NATA)
conducted by the U.S. EPA? The NATA 2011 models the potential risks from breathing emissions of
approximately 180 toxic air pollutants across the country. Modeled cancer risk results are available by

cansus tract. The NATA data cover industrial facilities, mobile sources (on-road and off-road), small area-
wicle sources, and more. CAREB multiplied the NATA “cancer risk-par-million” values by cansus fract by the
census tract’s population, in order to estimate a population-weighted metric that could be aggregated to
tha statewida lavel. This statistic should not be construed as actual real-world cancers {due 1o the many
uncertainties in estimating the real-world levels of risk). Next, CARB applied the percent reductions in
emissions due to Scoping Plan actions, in order to obtain an estimate of the "avoided incidence” of statistical
lifetime cancers attributable to implementation of the Scoping Plan. Again, the "avoided incidence” is a

construct designed to provide a useful statistical metric for comparative purposes among scenarios. It should
not be construad to be a real-world parametsr,

High levels of active transportation have been linked to improved heslth and reduced premature mortality

by increasing daily physical activity, representing a major direct co-benefit of using active transportation as

a strategy to reduce GHG emissions. The benefits of physical activity can be very large. Individuals who are
active for approximately 12 minutes a day have a 20 percent lower risk of dying early than those who are
active for just 5 minutes a day and those who are active an hour a day, have close 1o a 40 percent lower risk of
premature death'®

The Scoping Plan includes reductions in VMT, which can be achieved in a number of ways, including increased
active transportation. To estimate the potential health benefits of active transport, CARB staff reviewed

work done by the Californis Department of Public Health (COPH) concerning the potentisl health benefits
associated with the Caltrans Strategic Management Plan. In this Management Plan, Caltrans set a target for
increasing the adoption of active transportation, aiming for a doubling of walking and a tripling of bicycle
trips by 2020 compared to 2010, While this plan itself is not part of the Scoping Plan, it helps provide a sense
of the magnitude of health benefits associated with increased active transportation.

CDPH performed a risk assessment to compare the number of premature deaths due to physical inactivity
and traffic injuries in the baseline year of 2010 to the year 2020, assuming that Caltrans’ walking and bicydling
mode share targets were met%® CPDH's methodology has been documented in a publicly available technical
manual™ and the model has appeared in many peer-reviewed research articles.® It has been in development
Assessment (NATA) 2011,

102 US Envircnmental Protection Agency (2011}, National Air Toxic

103 UL Department of Haalth and Hurman Services (2008) Phys
Guidelines Advisory Committee Report, Washington, 0C

104 Maizlish, N. (2018a) increasing Walking, Cycling, and Transit: Improving Californians’ Health, Saving costs, and Reducing
Greerhouse Gases. Office of Health Equity, California Department of Public
Health,

ol Activity Guidelines Advisory Committae. Physical Activity

105 Maizlish, N. (2016b) Integrated Transport and Health Impact Model {THIM): & Guide to Cpearation, Calibration and Integration with
Travel Dermand Models. California Spreadsheat Varsion Decembier 12, 2014
104 Getschi, T, Tainio, M., Maizlish, N, Schwanen, T, Goodman, A, & Waoodeadk, J. (2015). Contrasts in active transpart
behaviour across four countries: how do thay translate into public health henefits? Pravantative Medicine, 74, 42-48.
doirtD A6/ ypmed. 2015.02.009
Maizlish, M., Woodeacdk, J., Co, S., Ostro, B, Fanal, &, & Fairley, D. (2013). Health cobenefits and transportation-related
reductions in greenhouse gas emissions in the 5an Francisco Bay area. American journal of public health, 103(4), 703709
Jdoit0.2108/ajph 2012300939
Whithield, G. P, Meehan, L. A, Maizlish, N., & Wendsl, & M. (2016}, The Integrated Transport and Health lmpact Modeling



since 2009, and a California-specific version was released with a recent update in November 2016.Y

CDPH estimated that 2,100 premature deaths annually would be avoided if Californians met the Management
Plan's 2020 targets were met by Callfornians compared to 2010 travel patterns. A recent paper by Dr. Maizlish
et al'% quantified the health co-benefits of the preferred Sustainable Communities Strategies scenarios
{compared to the 2010 basaline travel pattern) for the major Metropolitan Planning Organizations using the
same methodology and found that 940 deaths annually would be avoided. For both analyses, there were
significant reductions in cause-specific premature mortality due to increased physical activity, which was
shightly counteracted by a much smaller increase in fatal traffic injuries due to the increased walking and
bicycling. When taken togsther, the health benefit of increasing active transportation greatly cutweighed

the increased mortality from road trattic collisions. The Scoping Plan goals related to active transportation
are mors aggressive than those in both the Maizlish et al. 2017 publication and the analysis by CDPH for the
Management Plan. Therefore, CARB staff used the CDPH estimate of approximately 2,100 fewer premature
deaths from the Management Plan as a lower bound of what could be realized through implementation of the
VMT reductions and active transport goals called for in the Scoping Plan Scanario.

Taere 11: Suvmary oF Bances oF EsTivateDd MHealtH IvMPacTs For THE Scoping Puan
Scenario N 2030

¥ Thiz metric should not be construed a2 actual realworld cancer cases. It is intendad
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Note: The numbers in the table represent individual avoided incidences.
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As Table 11 shows, the Scoping Plan measures would have significant potential positive health outcomaes.
The integrated nature of the strategies to reduce emissions of GHGs and criteria and toxics emissions could
provide multiple benefits, Actions to reduce black carbon from wood smoke are reducing the same particles
that lead to premature mortality. Reductions in fossil combustion will not only reduce GHG emissions, but
also toxics emissions. Finally, reducing VMT with strategies that provide opportunitiss for people to switch to
active transport modes can have very large health benefits resulting from increased physical activity.

I recognition of the potential for significant positive health benafits of the Scoping Plan, CARB & initiating

a process to better understand how to integrate health analysis broadly into the design and implementation
of our climate change programs with the goal of maximizing the health benefits. Although health impact
assessments have bean used to inform CAREB's policymaking, these analyses have not been consistently
integrated into the general up-front design of CARE programs. To begin the effort to increase health benefits
from climate change mitigation policies, CARB will convens a public meeting in Spring 2018 to solicit input on
how best to incorporate health analyses into our policy developmaent. CARB staff will sesk appropriate tools
for these analyses and will assemble a team of academic advisors to provide input on the latest developments
in methods and data sources,

The following section outlines the economic impact of the Scoping Plan relative to the business-as-usual
Reference Scenario. Additional detail on the economic analysis, including modeling details and the estimated
economic impact of alternative scenarios is presented in Appendix E.

The Scoping Plan outlines a path to achieve the SB 32 target that requires less reliance on fossil fuels and
increased mvestment in low carbon fuels and dlean snergy technologies. Through this shift, California can
lead the world in developing the technologies needed 1o reduce the global risks of climate change. This
builds on California’s current successes of reducing GHG emissions while also developing a cleaner, resilient
economy that uses less energy and generates less pollution, Innovation in low-carbon technologies will
continue to open growth opportunities for investors and businesses in California. As modeled, the anslysis
in this Scoping Flan suggests that the costs of transitioning to this lower carbon economy are small, even
without counting the potential opportunities for new Industriss and innovation in California. Under the
Scoping Plan, the California economy, employment, and personal income will continue to grow as California
businessas and consumers make dean energy investments and improve efficiency and productivity to reduce
anergy casts.

In 2030, the California economy is projected to grow to $3.4 trillion, an average growth rate of 2.2 percent
per year from 2021 to 2030, It is not anticipated that implementation of the Scoping Plan will change the
growth of annual State Gross Domestic Product (GDP). Further, this growth in GDP will occur under the entire
projectad range of Cap-and-Trade Program allowance prices. Based on this analysis, in 2030 the California
economy will take only three months longer to grow to the GDP estimated in the absence of the Scoping
Plan—referred to as the Reference Scenario. The impact of the Scoping Plan on job growth is also negligible,
with employment less than one half of one percent smaller in 2030 compared to the Reference Scenario,

Additionally, reducing GHG emissions 40 percent below 1990 levels under the Scoping Plan will lead to avoided
social damages from climate change on the order of $1.9 to $11.2 billion, as estimated using the SC-CO, and
SC-CH,, as well as additional potential savings from reductions in air pollution and petroleum dependence.
These impacts are not accounted for in this economic analysis. The estimated impact to California households
i3 also modest in 2030, In 2030, the average annual household impact of the Scoping Plan ranges from $115 to
$280, depending on the price of reductions under the Cap-and-Trade Program.” Estimated personal income in
California is also relatively unchanged by the implementation of the Scoping Plan,

109 Housshold projections are obtained from the Calfornia Department of Finance and were accass on March 16, 2017 st
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Overview of Economic Modeling

Two maodels are used to estimate the economic impact of the Scoping Plan and California’s continued clean
energy transition: {1} the California PATHWAYS model, and (2) the Regional Economic Models, Inc. (REMI}
Policy Insight Flus model. The California PATHWAYS model estimates the direct costs and GHG emissions
recuctions of implementing the prescriptive {or non-Cap-and-Trade) maasures in the Scoping Plan relative

to the BAU scenario.”’® Direct costs are the sum of the incremental changes in capital expenditures and fuel
expenditures, including fuel savings for reduced energy use from efficiency measures. In most cases, reducing
GHG emissions requires the use of more expensive equipment that can be operated using less fuel. In the
Scoping Flan, the prescriptive measures modeled in PATHWAYS account for a portion of the GHG reductions
required to meet the 2030 target. The remaining reductions are delivered through the Cap-and-Trade
Program. The direct costs associated with the Cap-and-Trade Program are calculated outside of PATHWAYS
based on an assumed range of Cap-and-Trade allowance prices from 2021 through 2030,

To estimate the future costs of the Scoping Plan, this economic analysis necessarily creates a hypothetical
future California that is essentially identical to today, adjusted for currently existing climate policy as well

as projectad economic and population growth through 2030, The analysis cannot predict the types of
innovation that will create efficiencies nor can it fully account for the significant economic benefits associated
with reducing emissions. Rather, the sconomic modeling is conducted by estimating incremental capital and
clean fuel costs of measures and assigning those costs to certain sectors within this hypothetical future.

The macroeconomic impacts of the Scoping Plan on the California economy are modeled using the REM|
modal with output from California PATHWAYS and estimated Cap-and-Trade Program costs as inputs.
Additional methodological detaill is presented in Appendpd £

Estimated Cost of Prescriptive Measures

As described above, the Scoping Plan combines new measures addressing legislative mandates and

the extension of existing measures, including a comprehensive cap on overall GHG emissions from the
State's largest sources of pollution. The PATHWAYS model caloulates costs and GHG emissions reductions

associated with the prescriptive measures in the Scoping Plan. Changes in energy use and capital investment

are calculated in PATHWAYS and represent the sstimated cost of achieving an estimated 50 to 70 percent of

the cumulative GHG reductions required to reach the 5B 32 target between 2021 and 2030, The Cap-and-

Trade Program delivers any remaining reductions, as shown in Figure 8,

Table 12 outlines the cost of prescriptive measures by sector in 2030, compared to the Reference Scenario,
as calculated in PATHWAYS. Estimated capital costs of equipment are levelized over the life of the equipment
using a 10 percent discount rate and fuel costs are calculated on an annual basis.)"? The costs in Table 12

are disaggregated into capital costs and fusl costs, which includes the varying costs of gasoline, diesel,
biotuels, natural gas, electricity and other fuels”® Table 12 assumes that all prescriptive measures deliver
anticipated GHG reductions, and doas not include any uncertainty in GHG reductions or cost.™ The impact
of uncertainty in GHG reductions s explored in more detaill in Appendices E, which include additional detall
on maasure, cost, and Reference Scenario uncertainty.

The prescriptive measures result in incremental capital investments of $6.7 billion per year in 2030, but these
annual capital costs are nearly offset by annual fuel savings of $4.6 billion in 2030, The incremaental net cost of
prescriptive measuras in the Scoping Plan is estimated at $100 million in 2030, which represents 0.03 percent
of the projected California economy in 2030. The residential and transportation sectors are anticipated to

see net savings in 2030 as fuel savings for these areas vastly outweigh annual capital investment. Several
sectors will see a net cost increase from implemantation of the prescriptive measures. The industrial sector
sees higher fuel costs relative to the Reference Scenario. In the agriculture sector, capital expenditures are
due to investments in more efficient lighting and the mitigation of agricultural methane and nitrogen oxides.
Agricultural fuel costs increase dus to higher slectricity and liguid biotuel costs.

110 The PATHWAYS modsling is described in Chapter 2, and additional detail is presented in Appandin D,
11 Additional modeling details are available at the REMI Pl+ wabpage:
112 PATHWAYS costs are caloulated in real 32012, For this analysis, all costs arg reported in 35?0 A, The ATHWAY‘-‘:

costs arg inflated using Bursau of Economic Analysis (BEA) data available aty f fex

112 Additie:méi infarma‘iiom or thé fusls included in PATHWAY'S is available at

114 More information on the inpuls fo the California FATHWAYS model is available at: »w
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TapLe 12: Crance v PATHWAYS Sector Costs in 2030 RELanive TO THE REFERENCE
Scenario (Biuon $2015)
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Note: Table valies may not add due to rounding.

Estimated Cost of the Cap-and-Trade Program

The direct cost of achieving GHG reductions through the Cap-and-Trade Program is estimated outside of
FATHWAYS. The Cap-and-Trade Program sets an sconomy-wide GHG emissions cap and gives firms the
flexibility to choose the lowest-cost approach to reduce emissions. As with the prescriptive measures, the
direct costs of any single specific GHG reduction activity under the Cap-and-Trade Program is subject to

a large degree of uncertainty. Howsver, as Cap-and-Trade allows covered entities to pursue the reduction
options that emerge as the most efficient, overall abatement costs can be bounded by the allowance price.
Covered entities should pursue reduction actions with costs less than or equal to the allowance price.

An upper bound on the compliance costs under the Cap-and-Trade Program can therefore be estimated
by multiplying the range of anticipated sllowance prices by the anticipated GHG reductions needed {in
conjunction with the reductions achieved through the prescriptive measures) to achisve the 5B 32 target.

A large number of factors influence the allowance price, including the sase of substituting lower carbon
production methods, consumer price response, the pace of technological progress, and impacts to the price
of fuel. Other policy factors that also affect the allowance price indude the use of auction proceads from the
sale of State-owned allowances and linkage with other jurisdictions.

Flexibility allows the Cap-and-Trade allowance price to adjust to changes in supply and demand while a firm
cap ensures GHG reductions are achieved. This analysis includes a range of allowance prices bounded at the
low end by the Cap-and-Trade auction floor price (C+T Floor Price} which represents the minimum sales price
for allowances sold at auction and the Allowance Price Containmant Reserve Price (C+T Rasarve Price), which
represents the price at which an additional pool of sllowances will be made available to ensure entities can
comply with the Cap-and-Trade Program and is the highest anticipated price under the Program. Table 13
outlines the projected allowance prices used in this analysis)”

115 PATHWAYS costs reported in $2012 are inflated to $2015 using the Bureau of Economic Analysis (BEA) data available at:

116 information on the end use sectors are available in the California PATHWAYS documentation available at:

ap-and-Trade allowsnce price range is bazsed on the Cap-and-Trade Regulation approved by the Office of Administrative



TaeLe 13: Estimaten Rance oF Cap-anD-TRADE ALLowance Price 2021-2030%
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Uncertainty in the GHG reduction potential of prescriptive measures in the Scoping Plan can affect the cost of
achieving the 2030 target. The aggregates emissions cap of the Cap-and-Trade Program ensures that the 2030
target will be met-irrespactive of the GHG emissions realized through prescriptive measures. If GHG reductions
anticipated under prescriptive measures do not materialize, the Cap-and-Trade Program will be responsible

for a larger share of emissions reductions. Under that scenario, the demand for Cap-and-Trade allowances may
rise, resulting in an increase in allowance price. While the Cap-and-Trade allowance price may rise, it is highly
unlikely that it will rise sbove the C+T Reserve price, given the program design. If prescriptive measures deliver
anticipated GHG reductions, demand for allowances will be low, depressing the price of allowances. However,
the C+T Floor Price represents the lowest price at which allowances can be sold at auction.

Table 14 presents the estimated direct cost estimates for GHG reductions achieved through the Cap-and-
Trade Program in 2030, These costs represent the lower and upper bounds of the cost of reducing GHG
emissions to achieve the SB 32 target under the Scoping Plan. The estimated direct costs range from $1.6 to
$5.1 billion dollars {in $2015), depending on the allowance price in 2030, This range highlights the allowance
price uncertainty that is a trade-off to the GHG reduction certainty provided by the Cap-and-Trade Program.
The estimated cost of GHG reductions is calculated by multiplying the allowance price by the GHG emissions
reductions required to achieve the SB 32 target.

Sensitivity Analysis
fn addition to uncertainty in the Cap-and-Trade allowance price and uncertainty in the GHG reductions
achieved through the prescriptive measures, there is uncertainty in the GHG emissions that will cccur under

the Reference Scenario, as presented in Figure 6, There is also uncertainty in costs embedded within the
Reference Scenario including the price of oil, other enargy costs, and technology costs.

The PATHWAYS incremental cost results are also sensitive to the fossil fuel price assumptions. Altering
the fuel price trajectory in the Referance Scenario directly impacts the incremantal cost of achieving GHG
reductions in the Scoping Plan, as the costs of the Scoping Plan are relative to the Reference Scenario”

The PATHWAYS scenarios use fossil fuel price projections from the Annual Energy Cutlook (AEO) 2015
reference case ™ To estimate the impact of changes in future fuel prices on the estimated incremental cost
of the Scoping Plan two sensitivities were conducted, In the low fuel price sensitivity, the AEO low oil and
natural gas price case is used to project the future cost of fuels In the Reference Scenario. The cost of the
Scoping Plan, relative to the Reference Scenario, increases under these conditions, since fusl savings are less
valuable when fus! prices are low. A second sensitivity shows that high future ofl and natural gas prices {as
projected in the AEQ high ol price case) reduce the net cost of the Scoping Plan, relative to the Reference
Scenario. This is because avoided fuel savings are more valuable when fuel prices are high. Table 14 outlines
the costs and savings from the Scoping Plan (both prescriptive measures and cap-and-trade} under the high
and low fuel price sensitivities.

The price of off and natural gas affects the value of fuel savings (as presented in Table 12), which are
estimated to be significant using AEQ reference oil and natural gas prices. Under the low fuel price sensitivity,

Law on September 18, 2017, Documentation is available at: : : :

118 In addition to the fuel cost sensitivitizs presanted in this section, Appendix E includes an uncertainty analysis of the Scoping
Plan Scanario and alternatives. This analysiz addrasses uncertainty in the Reference Scenaric emissions, GMHG redustions from
each measure, as weall as capital and fuel costs.

119 The high and low fuel price sensitivity ranges are derived from differances between the AEO 2016 High OH Price or Low Ol Price
forecast and the AEO 2016 reference case, and are applied as ratios to the base case fuel price assumptions (which are based on
the AEC 2015 report). The AEQ 2015 report i3 available at and the AEC
2016 report is available for download at




the net incremental cost of prescriptive measures is $2.9 billion in 2030, Under the high fusl price sensitivity,
the prescriptive measures result in net savings of $4.9 billion in 2030, Teble 14 also shows that these price
uncertainties are captured within the analyzed range of allowance prices. As described above, changes in
fuel prices may affect the price of Cap-and-Trade allowancas, but the price is highly unlikely to go outside
the range of prices bounded by the C+T Floor Price and C+7 Reserve Price. The final column in Table 14
presents the sstimated direct cost of the Scoping Plan, including both the prescriptive measures and a range
of estimated costs to achieve GHG reductions under the Cap-and-Trade Program for varying projections

of future fuel prices. The total cost, reflecting fuel and allowance price uncertainty, ranges from an annual
savings to California of $3.3 billion to an annual cost of $8.0 billion in 2030. The net climate benefits, as
estimated by the SC-CO, and SC-CH, cutweigh these direct costs®®

Tasie 14: Estimates oF Direct Cost anp Cumate Benerirs in 2030 ReLanve 1o
THE RererEncE ScenaRIO anD IncLuping Fuel Price Sensimvity (Biuon $2015)

Seoping Plan 0.1 516 $5.1 $1lw$sz
Low Fuel Price Sensitieity $2.9 $18 $5.1 $4510 380
High Fusl Price Sensitbvity 349 $i6 $5 1 $331 802

Fuel price sensitivity iz directly modaled in PATHWAYS, resulting in o range of impacts from prescriptive measures. The range of costs
labeled “2030 Total Cost” includas the cost of praseriptive measuras estimataed in PATHWAYS and the impact of the Cap and-Trade
Program calculated at the C+7 Floor Price {the lowsr bounds) and the T+7T Reserve Price (the upper bounds).

The social cost of GHGs estimated range in 2030 is $1.9 to $11.2 billion.

Macroeconomic Impacts

The macroeconomic impacts of the Scoping Plan are estimated using the REMI model. Annual capital and
fuel costs {for example, the costs in Table 12) are estimated using PATHWAYS and input into the REMI model
to estimate the impact of the Scoping Plan on the California economy each vear relative to GDF, which is
often used as a proxy for economic growth, as well as employment, personal income, and changes in output
by sector and consumer spending. Table 15 presents key macroeconomic impacts of implementing the
Scoping Plan, based on the range of anticipated sllowance prices. In 2030, under the Scoping Plan, growth
across the indicators s about one-half of one parcent less than the Reference Scenario. The results in Table 15
include not only the estimated direct cost of the Cap-and-Trade Program, but also distribution of allowance
value from the auction of Cap-and-Trade allowances to Callfornia and consumers. Ses Appendix E for more
detail on the modeling of the return of allowance value under the Cap-and-Trade Program in REMI.

The Cap-and-Trade Program is modeled in REMI as an increase in production cost to sectors based on
estimated future GHG emissions and anticipated free allowance allocation. If a sector is expected to receive
free allocation of allowances, the value of those free allowances is not modeled as a cost in REMI. The
analysis doss include the estimated benefit to sectors due 1o the proceeds from the auction of cap-and-trade
allowances and assumes that each year $2 billion of proceeds from the suction of State-owned cap-and-
trade allowances are distributed to the economic sectors currently receiving GGRF appropriations. These
funds work to achieve further GHG reductions in California, lower the cost to businasses of reducing GHG
emissions and protect disadvantaged communities. Any auction proceeds remaining after the distribution
of $2 billion through GGRF sectors are distributed evenly to consumers in California as a dividend. The
astimated costs in Table 15 include the cost of the GHG reductions to sactors, as wall as the benefit to
those sectors when allowance proceeds are returned through the GGRF and as a dividend to consumers, as
detaillad in Appendix E.

120 Climate benefits are estimated using the Social Cost of Carbon in 2030 across the range of discount rates from 2.5 to 5 percent.
Allvalues are reported in $2015. Additional information on the Social Cost of Carbon is available from the National Academies of
Scignces, Enginesring, and Medicine atr iy ; ; ot
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TasLe 15: Macroeconomic Inpicators IN 2030 Unper Base FurL Price AssUMPTIONS

Califorms GDF Eillon | 33439 $3430 10 $3.420 3.3 percent to
F2018) 5 peroent
Employment (Thousand 23582 S3.478 to 23 441 Q.2 pervant o
Jobs) 3.3 percent
Parsonal lncoms $3.0140 $3.006 to 53008 0.1 percent to
Billian 52015) 01 percant

Table 15 was estimated using the REMI model The range of costs for the Scoping Plan represents the impact of achieving the SB 32
target through prescriptive measures and the Cop-and-Trade Program at the 47 Floar Price (the lowsr bounds) and the C+T Reserve
Price {the upper bounds),

It is important to put the results of Table 15 into context of the growing $3.4 trillion California economy in
2030, As noted earliar, the economic analysis does not include avoided social damages and other potential
savings from reductions in air pollution and petroleum dependency.

Determining employment changes as a result of policies s challenging to model, due to a range of uncertainties
and global trends that will influence the California economy, regardless of implementation of the Scoping Flan.
The global economy is seeing a shift toward automation and mechanization, which may lead to slowing of
employment across some industries globally, irrespective of California’s energy and low carbon investments.

In California, smployment s projected to reach 23.5 million jobs in 2030. In this analysis, implementing the
Scoping Plan would slow the growth of employment by less than one-half of one percent in 2030,

Estimated personal income in California is relatively unchanged under the Scoping Plan relative to the
Reference Scenario. Considering the uncertainty in the madeling, modast changes in the growth of personal
income are not ditferent from zero, which suggests that meeting the SB 32 target will not change the growth
of personal income relative to the Reference Scenario.

When analyzing the estimated macrosconomic impacts, it is important to remember that s major substitution
of electricity and capital away from fossil fusls is anticipated to have a very small effect on California GDP,
employment, and personal income-less than one percent relative to the Reference Scenario in 2030, The
economic impacts indicate that shifting money and investment away from fossil fuels and to clean energy

is likely to have a negligible effect on the California economy. Additionally, it is certain that innovation will
continue as new technologies are developed and implamentad. While this analysis projects the costs and
GHG reductions of current technologies over time, it does not capture the impact of new technologies that
may shift the economy and California in unanticipated ways or benefits related to changes in air pollution
and improvements to human health, avoided environmantal damages, and positive impacts to natural and
working lands. Thus, the results of this analysis very likely underestimate the benefits of shifting to a clean
energy economy.

Consumer spending also shifts in response to implementation of the Scoping Plan refative to the Reference
Scenario. As presented in Table 15, there is a negligible impact to consumer income, but small changes in
income can alter the distribution of consumer spending among categories. In 2030, consumer spending is
lower under the Scoping Plan than in the Reference Scenario across all analyvzed allowance prices. Consumers
spend lass on fuels, electricity, natural gas, and capital as a result of measures in the Scoping Plan that
reduce demand, increase efficiency, and drive technological nnovations. The estimated impact to California
households is also modest in 2030. The estimated cost to California households in 2030 ranges from $115 to
$280, depending on the price of reductions under the Cap-and-Trade Program.?’

The household impact is estimated using the per-household change in personal income as modeled n REMI
and utilizing household estimates from the California Department of Finance. The househaold impact doss not
account for benefits from reduced climate impacts, health savings from reduced air pollution impacts, or lower
petroleum dependence costs that might impact households. Additional details are presentad in Appendix E.

As modeled, the household impact of the Scoping Plan comprises approximately one percent of average
household expenditures in 2030, To ensure that vulnerable populations and low-income households are not

121 Housshold projections are obtained from the Calfornia Department of Finance and are available at:
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disproportionately affected by California’s climate policy, CARB s taking steps to better quantify localized
economic impacts and ensure that low-income households see tangible benefits from the Scoping Plan,
Researchers at the University of California, Los Angeles (UCLAY are currently working on a retrospective
analysis that will estimate the Impacts across Callfornia communities of the implementation of AB 32, which
will help identify areas of focus as 2030 measures are developed. The Cap-and-Trade Program will also
continue to provide benefit to disadvantaged communities through the disbursement of GGRF funds.

The investments made in implementing the Scoping Plan will have long-term benefits and present significant
opportunities for California investors and businesses, as upfront capital investments will result in long-term
fuel and energy efficiency savings, the benefits of which will continue into the future. The California economy
will continue to grow under the Scoping Plan, but it will grow more resilient, more sustainable, and will be
well positioned to reap the long-term benefits of lower carbon investments,

Economic Modeling of Health Impacts

Health benefits associated with reductions in diesel particulate matter (DPM) and nitrogen oxides (NQ ) are
monetized for inclusion in the macroeconomic modsling. The health benefits are estimated by quarmfymg the
harmtul future health effects that will be avoided by reducing human exposure to DPM and NO,, as detailed
in Appendix G, and monetized by estimating a health effect’s economic value to society. As previously noted
the health impacts are based on air quality benefits estimated in Table 6, which have important limitations
and likely overestimate the impacts of the Scoping Plan. Additional detail on the economic modeling of
health impacts, including the monetization methodology and modeling results for all Scoping Plan scenarios,
is presented in Appendix E. Including the monetized health impacts in the REMI modeling has no discernible
impact on the overall results. The impact of indluding the monetized hsalth impacts s indiscernible relative to
the impact of the Scoping Plan.

Estimating the Economic Impact on Disadvantaged Communities (DACs)

Implementing the Scoping Plan is estimated to have a small impact on the Statewide California economy
through 2030. However, shifting from fossil fuels can disproportionately affect specific geographic regions
whose local economies rely on fossil fuel intensive industries. These regions can also include vulnerable
populations and disadvantaged communities who may be disproportionately impacted by poor air quality
and climate.

The regional impacts of the Scoping Plan, including the impact to disadvantaged communities, are estimated
using the REMI California County model, which represents the 58 counties and 160 sectors of the California
economy. Utilizing the same inputs used for modeling the statewide impact of the Scoping Plan relative to
the Refersnce Scenario, the California County model estimates how measures will affect employment, value
added, and other economic indicators at the county level across the state,

The county-lavel REMI output is also used o estimate impacts on disadvantaged communities affected by
the Scaping Plan by allocating county impacts proportional to their share of economic indicators unique to
each census tract.’® These indicators include industry output, industry consumption by fuel category, personal
consumption, and population. The overall impact on employment across ragions is not significant and there

is no discernible difference in the impact to employment in disadvantaged communities. There is also no
discernible impact to wages in disadvantaged communities across regions in California. Additional details on
the regional modeling, including the results for the Scoping Plan and alternatives, is presanted in Appendi E.

in addition to the regional modeling conducted in this analysis, there are currently three research contracts
underway at CARB to quantify the impact of California’s climate policy on regions and disadvantaged
communities throughout California. As mentioned above, researchers from UCLA are estimating the
improvements in health outcomes associated with AB 32, with a focus on disadvantaged communities.
This ressarch will be informed by input from technical advisory committees including a group focused on
environmental justice.

122 Census tracts are small geographic areas within greater metropolitan areas that usually have a population between 2,500 and
8,000 persons. More information on the composition of census tracts available here
Disadvantaged census tracts are identified using C lk:nvnm‘mmen 2.0, Additional information is available at:
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There are also two studies currently underway to quantify the impact of GGRF funds. A UCLA contract
focuses on quantifying jobs supported by GGRF funds in California, while a University of California, Berkeley
contract is constructing methodologies to assess the co-benefits of GGRF projects across California. These
research efforts will provide a regional analysis of the impact of and banefits to specific communities and
sectors to ensure that all Californians see economic benefits, in addition to clean air benefits, from the
implementing the Scoping Plan.

Many measures to reduce GHG emissions also have significant health co-benefits that can address ciimate
change and improve the heaslth and well-being of all populations across the State. Climate change is already
affecting the health of communities.'® Climate-related health impacts can include increased heat iiness and
death, increasas in air pollution-related exacerbation of cardiovascular and respiratory diseases, injury and
loss of life due to severe storms and flooding, increased vector-borne and water-borne diseases, and stress
and mental trauma due to extreme weatherrelated catastrophes? The urgency of action to address the
impacts already being felt from a changing dimate and the threats in coming decades provides a unigque
opportunity for California’s leadership in climate action to reduce GHG emissions and create healthy,
equitable, and resilient communities whers all people thrive. This section discusses the link between climate
change and public heslth. It does not analyze the specific measures included in the strategy but provides
context for assessing the potential measures and scenarios.

Achieving Health Equity through Climate Action

Many populations in California face health inequities, or unfair and unjust health differences between
population groups that are systemic and avoidable™ Differences in environmental and sociceconomic
determinants of health result in these health inequities. Those facing the greatest health insquities includs
low-income individuals and houssholds, the very young and the very old, communities of color, and those who
have been marginalized or discriminated against based on gender or race/ethnicity.® It is these very same
populations, along with those suffering existing health conditions and certain populations of workers {e.g.,
outdoor workers), that climate change will most disproportionately impact!? The inequitable distribution of
social, political, and economic power resulis in health inequities, while perpetuating systems (8.g., economic,
transportation, land use, etc) that drive GHG emissions. As a result, communities face inequitable living
conditions. For example, low-income communities of color tend to live in more polluted areas and face
climate change impacts that can compound and exacerbate existing sensitivities and vulnerabilities %8797 Fair
and healthy climate action requires that the inequities creating and intensifying community vulnerabilities

be addressed. Living conditions and the forces that shape them, such as income, education, housing,
transporiation, environmental quality, and access to services, significantly drive the capacity for climate
resilience. Thus, strategies such as alleviating poverty, increasing access to opportunity, improving living
conditions, and recucing health and social inequities will result in more dlimate-resilient communities. In fact,
there are already many "no-regret” ciimate mitigation and adaptation measures available [discussed below) that
can reduce health burdens, increase community resilience, and address social nequities™ Focusing efforts to
achieve health equity can thus lead to significant progress in addressing human-caused climats change.

123 USGCRP. 2018, The Impanis of Climate Change on Human Mealth in the United States: A Scientific Assessrent. Crimmins, A, J.
Balbus, J. L. Gamble, C. B. Beard, J. E. Boll, 1. Dodgen, R. J. Eisen, N. Fann, M. D. Hawkins, 8. €. Herring, L. Jantarasami, D. M.
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Potential Health Impacts of Climate Change Mitigation Measures

Socioeconomic Factors: Income, Poverty, and Wealth

Economic factors, such as income, poverty, and wealth, are collectively one of the largest determinants of
health. As such, climate mitigation measures that yield economic benefits can improve population health
significantly, especially If the economic benefits are directed to those most vulnerable and disadvantaged
{(including those living in poverty) who often face the most health challenges. From the poorest to richest
ends of the income spectrum, higher income is associated with greater longevity in the United States %1213
The gap in life expectancy between the richest 1 percent and poorest 1 percent of Americans was almost 15
years for men in 2014, and about 10 years for women.™ Early death among those living in poverty s not a
rasult of those with higher incomes having better access to quality health care.™ Only sbout 10-20 percent of
a person’s health status s accounted for by health care {and 20-30 percent attributed to genetics), while the
remainder is attributed to the social determinants of health. These include environmental quality, social and
aconomic circumstances, and the social, media, policy, sconomic, retall, and built envirenments— all of which
in turn shape stress levels and behaviors, including smoling, diet, and exercise 881913830 10101142.143, 144145144

I fact, where people live, work, learn, and play is often a stronger predictor of life expectancy than their
genetic and biclogical makeup ' The World Health Organization’s Commission on the Social Determinants
of Health concluded that the poor health of poor people, and the social gradient in health, are caused by the
unequal distribution of power, income, goods, and services resulting from poor social policies and programs,
unfair economic arrangemants, and bad politics.® Thus, improving the conditions of daily life and tackling
the inequitable distribution of power, money, and resources can remedy inequitable health cutcomes.™?
Simply put, the more evenly distributed the wealth, the healthier a society 5150

The wealth-health gradient has significant implications for this Scoping Plan. State climate legislation and
policies require prioritizing GHG reduction strategies that serve vulnerable populations and improve well-
being for disadvantaged communities. As such, strategies that improve the financial security of communities
facing disadvantages while reducing GHG emissions are win-win strategies. These include providing funds
or services for GHG reduction programs {8.9., weatherization, energy efficiency, renewable energy, ZEVs,
transit, housing, and othars) to low-income individuals and households to help them reduce costs. Among
the poorest 25 percent of people, per capita government expenditures are strongly associated with longer
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life spans.”™ Successul strategies California has already implementad to assure the poor do not pay higher
costs fm mcaetaﬁ GHG reductions include low-income energy discount programs, in combination with direct
climate credits, and policies and programs that help Californians reduce electricity, natural gas, and gasoline
consumption.”™ More such strategies could be pursusd, To tackle the nequitable distribution of power that
feads to disparate health outcomes, agencies can first assure their hearing and decision-making processes
provide opportunities for civic engagement so people facing health inequities can themselves participate

in decision-making about solutions. Whether it is absolute poverty or relative deprivation that leads to poor
health, investments and policies that both lift up the poor and reduce wealth disparities will address the
multiple problems of climate change mitigation, adaptation, and health inequities.

Employment

Employment status impacts human health in many ways. Poor health outcomes of unemployment

include premature death, self-rated ll-health (3 strong predictor of poor health outcomes), and mental
illnagy 195154185156 Eegnamic strain related to unemploymant can impact mental health and trigger stress that
is linked to other heslth conditions. ¥ Populations of color are overrepresented in the unemployment

and under-employment ranks, which likely contributes to racial health inequities. In 2014, 14.7 percent of
African-Americans, 12.1 percent of American Indians and Alaska Natives, and 9.8 percent of Latinos were
unemployed, compared to 7.9 percent of Whites™ In addition to providing income, the work experience has
health consequences. Thare s a work status-health gradient similar 1o the wealth~health gradient. Workers
with lower occupational status have a higher risk of death,®® increased blood pressure,'™ and more heart
attacks.®*' Higher status workers often have a greater sense of autonomy, control over their work, and
predictability, compared to lower status workers, whose lack of control and predictability translates to stress
that shortens their lives™ Nonstandard working arrangements such as part-time, seasonal, shift, contract,
or informal sector work have been linked to greater psychological distress and poorer physical health 16516
Women are heavily overraprasented in nonstandard work, as are people of color and people with low levels
of education e

The implementation of California’s climate change goals provides great opportunity to not only improve the
habitability of the planet, but also to increase economic vitality, employ historically disadvantaged people
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in secure jobs, and improve the health of the population. Measures in the Scoping Plan that aim to reduce
GHGs can simultaneously improve health and socisl equity by prioritizing or requiring that: (1) infrastructure
projects using public funds pay living wages, provide quality benefits to all employses, and minimize
nonstandard work; {2) locals are hired as much as is feasible; (3) preference is given for women-owned and
minority-owned businesses; (4) employers receiving public funds assess and reduce work stress and lack of
workplace control; (5) projects benefiting from State climate investments prioritize hiring from historically
hard-to-employ groups, such as vouth {especially youth of color), formery incarcerated people, and people
with physical or mental lness; and (&) training is provided to these same groups to work in jobs in sectors
that will support a sustainable economy.

Communications Supporting Climate Change Behaviors and Policies

California’s leadership on GHG reductions is exceptional. However, dimate mitigation goals are often treated
independantly by sector, and the public does not see a unibed message that changes must take place on
every level in every sector to preserve human health and well-being. Climate strategy could be supported by
public communications campaigns that link sectors and present a message of the need for bold action, along
with the benefits that action can vield, Mass media communications and social marketing campaigns can help
shift social and cultural norms toward sustainable and healthy practices. Messaging about the co-benefits of
climate change policies in improving health and wall-being can lead to increased community and decision-
maker support among vulnerable groups for policies and measures outlined in the Scoping Plan.

Community Engagement Leads to Robust, Lasting, and Effective Climate Policies

For California’s climate change policies to be supported by the public and be implementad with enthusiasm,
they must be developed through ample, genuine opportunities for community members to discuss and
provide input. Californians’ contributions to the policy arena strengthen the end products and assist in their
implementation and enforcement.

Efforts to mitigate climate change through policy, environmental, and systems change present considerable
opportunities to promote sustainable, healthy, resilient, and eqguitable communities. The measures in the
Scoping Plan, and the way they are implemanted, can help create living conditions that facilitate physical
activity; encourage public transit use; provide access to atfordable, fresh, and nutritious foods; protect the
natural systems on which human health depends; spur economic development; provide safe, atfordable, and
energy-efficient housing; enable access to jobs; and increase social cohesion and civic engagement. These
climate change mitigation measures can improve overall population health, as well as material conditions,
access to opportunity, and health and well-being in communities facing health inequities. Approaching

the policy solutions outlined In the Scoping Plan with a health and squity lens can ultimately help lead to 3
California in which all current and future generations of Californians can benefit and thrive.

CARBE, as the lead agency, prepared a Draft Environmental Analysis (Draft EA) in accordance with the
raquiraments of the California Environmental Quality Act (CEQA) and CARB's regulatory program (CARB's
program has been certified as complying with CEQA by the Secraetary of Natural Resources; see California
Code of Regulation, title 17, sections $0006-60008; California Code of Regulation, title 14, section 15251,
subdivision ). The resocurce areas from the CEQA Guidslines Environmental Checklist were used as a
framawork for a programmatic environmental analysis of the reasonably foreseeable compliance responses
resulting from implementation of the measures proposed in the Scoping Plan to achieve the 2030 target.
Following circulation of the Draft EA for an 80-day public review and comment period (January 20, 2017
through April 10, 2017), CARE preparad the Final Environmental Analysis Prepared for the Proposed Strategy
for Achieving California’s 2030 Greenhouse Gas Target (Final EA), which includes minor revisions to the Draft
EA, and the Response to Comments on the Draft Environmental Analysis prepared for the Proposed Strategy
for Achieving California’s 2030 Greenhouse Gas Target (RTC). The Final EA s included as Appendix F to the
2017 Scoping Plan. The Final EA and RTC were posted on CARB's Scoping Plan webpage before the Board
hearing in Decamber 2017,
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The Final EA providas a programmatic level of analysis of the adverse environmental impacts that are
reasonably foreseeable as resulting from implementation of the proposed Scoping Plan measures; feasible
mitigation measures; a cumnulative impacts analysis and an alternatives analysis.

Collectively, the Final EA concluded that implementation of these actions could result in the following
short-term and long-term beneficial and adverse environmental impacts:
# Beneficial long-term impacts to air quality, energy demand and greenhouse gas emissions.
# {ess than significant impacts to energy demand, resources related to land use planning,
mineral resources, population and housing, public services, and recreational services.
# Potentially significant and unavoidable adverse impacts to aesthetics, agriculture and forest
resources, air quality, biologics! resources, cultural resources, geology and solls, hazards
and hazardous materials, hydrology and water quality, resources related 1o land use planning,
noise, recreational services, transportation/tratfic, and utilities and service systems.
The potentially significant and unavoidable adverse impacts are disclosed for both short-term construction-
related activities and long-term operational activities, which explains why some resource areas are identified
above as having both less-than-significant impacts and potentially significant impacts. For a summary of
impacts, please refer to the table in Attachment B to the Final EA.
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Climate change mitigation policies must be considered in the context of the sector’s contribution to the
State's total GHGs, while also considering any co-benefits for criteria pollutant and toxic ar contaminant
reductions. The transportation, electricity (in-state and mported), and industrial sectors are the largest
contributors to the GHG inventory and present the largest opportunities for GHG reductions, However,

to ensure decarbonization across the entire economy and to maet our 2030 GHG target, policies must be
considered for all sectors. Policies that support energy efficiency, alternative fuels, and renewable power also
can provide co-benefits for both criteria and toxic air pollutants.

The specitic policies identified in this Scoping Plan are subject to additional analytical and public processes
to refine the requirements and methods of implementation. For example, a change in the LCFS Carbon
Intensity {C) target would only take effect after a subsequent rulemaking for that regulation, which would
include its own public process and environmental, economic, and public health analyses. As described in
Chapter 2, many policies for reducing emissions toward the 2030 target are already known. This Scoping
Plan identifias these and additional policies or program enhancements needed to achieve the remaining
GHG reductions in a complementary, flexible, and cost-effective manner to meet the 2030 target. These
policies should continue to encourage reductions beyond 2030 to keep us on track to stabilize the climate.
Policies that ensure economy-wids investmant decisions that incorporate consideration of GHG emissions
are particularly important.

As we pursue GHG reduction targets, we must acknowledge the intagrated nature of owr built and natural
environments, and cross-sector impacts of policy choices. The State’s Green Buildings Strategy is one such
example of this type of integrated approach. Buildings have tremendous cross-sector interactions that
influence our health and well-being and affect land use and transportation patterns, energy use, water use,
communities, and the indoor and ocutdoor environment. Green building regulations and programs offer
complementary opportunities to address the direct and indirect effects of buildings on the environment by
incorporating strategies to minimize overall energy use, water use, waste generation, and transportation
impacts. The Governor's Green Buildings Exscutive Order B-18-12 for State buildings and the California
Green Building Standards {CALGreen) Code'™ are key state initiatives supporting emissions reductions
associated with buildings. Local governments are taking action by adopting “beyond code” green building
standards. Additional efforts to maintain and operate existing buildings as third-party certified green
buildings provides a significant opportunity to reduce GHG emissions associated with bulldings. These
foundational regulations and programs for reducing building-related emissions are described in more detadl
in Appendix H. Looking forward, there i a need to establish a path toward transitioning to zero net carbon
builings®, which will be the next generation of buildings that can contribute significantly to achieving long-
term climate goals. & discussion of how the green buildings strategy can support GHG reductions to help
meet the 2030 target i provided in Appendix L Recent rasearch activities have provided results to better
quantify GHG emissions reductions of green buildings, and additional research activities need to continue to
expand their focus to support technical feasibility evaluations and implementation. Research needs related to
green buildings are included in Appendbc |

Further, each of the policies directed at the built environment must be considered in the broader context of
the high-level goals for other sectors, including the natural and working lands sector. For example, policies
that support natursl and working lands can reduce emissions and sequester carbon, while also providing
ecosystem benefits such as better water quality, increased water vield, soil health, reduced erosion, and

169 The authority to update and implament the CALGreen Code is the responsibility of several State agencias identified in
California Building Standards Law.

170 & zero carbon building generates zero or near zero GHG emissions over the course of a vear from all BHG emizsion sources
associated, diractly and indirectly, with the use and occupancy of the building (inttial definition induded in the May 2014
First Update to the Climate Change Scoping Plan).
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habitat connectivity. These policies and co-benefits will be considerad as part of the integrated strategy
outlined above. Table 16 provides examples of the cross-sector interactions between and among the main
sactors analyzed for the Scoping Plan that are discussed in this chapter (Energy, Transportation, Industry,
Water, Waste Management, and Natural and Working Lands, including agricultural lands).

This chapter recognizes these interactions and relates these broad strategic options to the specific additional
programs recommended in Chapter 2 of this document. Accordingly, Chapter 4 provides an overview of each

sector's contributions to the State’s GHG emissions, a description of both ongoing and proposed programs

and policies to meet the 2030 target, and additional climate policy or actions that could be considered in the
future. The wide array of complementary and supporting measures being contemplated or undertaken across

State government are detailed here. The broad view of State action described in this chapter thus provides
context for the narrower set of measures discussed in detall in Chapter 2 of this Scoping Plan. It is these
measures in Chapter 2 that CARB staff has identified as specific actions to meet the 2030 target in SB 32,

The following phrases have specific meanings in this discussion of the policy landscape: "Ongoing and
Proposed Measures” rafers to programs and policies that are sither ongoing existing efforts, or efforts
required by statute, or which are otherwise underway or about to begin. These measures include, but are
not limited to, those identified as necessary specific actions to meat the 2030 GHG target, and which are
set apart and described in greater detall in Chapter 2. “Sector Measures” listed also include cross-cutting
measures that affect many entities in the sector; some of these are also identified in Chapter 2. "Potential

Scoping Plan. This Scoping Plan includes this broader, comprehensive, review of these measures because
it aims to spur thinking and exploration of innovative new technologies and polices that may help the State
achisve its long-term climate goals. Some of thess items may not ever be formally proposed, but they are
included here because CARB, other agencies, and stakeholders believe their potential should be explored
with stakeholders in coming yvears.

Addditional Actions” are not being proposed as part of the specific strategy to achieve the 2030 target in this
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Tapte 16: Cross-Sector BELATIONSHIPS
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Ensray

Transportation

Waste
Management

Agriculturs

Neatural and
Working Lands

Hydroalectric power, cooling, clesning, waste water treatrent plant 0WWTP) bicenergy
Vahicloto-arid powar; electricity supply to vehicls charging infrastructure

Biomass feedstock for bioenergy, land for ubility-scale renewable energy (solar wind)
Agricultural waste and manure fesdstocks for boensrgy/bichiels

Organic waste for biosnergy

Elaciric vehizles, natural ges vehizles, ransitérall; mors compact davalopment patterns thal reducs
vehicle miles travaled (VMT) also demand less encrgy par napita

More compact development patlerns that reduce YMT alse demand less water per capita and reduce
conversion of natural and working lends

Reducing YMT also reduces energy demends necessary for producing and distributing fusls and vehicles
and construction and maintenance of roads

Biomasy feedstock for biofusly

Agricultural waste and manure feedsiocks for bistuals

Organic waste for biofuels

Greenfisld suburban devalopment on natural and working lands leads to increased VMT

Patential o alectriy fousil natural gas eguipment, substitution of fosaibbased anergy with rancwable enargy
Greendisld urban devalopment impacts

Energy consumplion for walsr pumping, treatment, beating: resourse for cooling, cloaning, WAWIP bivenargy
Usa of compost to help with water retention / conservation ¢ drought mitigation

Land consenvation results in healthisr watersheds by reducing pollutad runotf, allowing groundwelsr
recharge, and maintaining properl functioning acosvstems

Composting, anserabic digestion, and westewater treatroent plant capacity to help process organic waste
divaried from landiills

Campoast for carbon sequesiration, srosion control in fire-ravaged lands, water conservation, and hoalthy soils
Replacing virgin materials with recveled matorials sosouinted with goods mrodusiion; enbanced produner
responsibility reduces snergy impacts of consuraption

Efficiont packaging rosterials reduces energy consumption and transporiation fusl uze

Crop production, manure management: WWIF biosolids for soil amendments
Agricultural waste and manure fesdsiocks for bivensray
Compost production in support of Healthy Soils Inttiative

Healthy forestiands provide wood and other forest products

Bostoring coastel and sub-tidal aress improves habitat for commercisl and other fisheries

Sustainable managemant can provids biomass for elactricity

Sustainable mansgemsnt con provids biomass for biofusk

Rasiliant natural and working lands provids habiat for spacies and functions to store water recharge
groundhwater naturally purdy water, and rooderate flooding. Forests are also a source of compost and other
soil arnendments.

Cornservation and land protections help raduce VMT and increase steble carbon pools in soils and
sbove-ground biomass




The energy sector in California is composed of electricity and natural gas infrastructure, which brings
electricity and natural gas to homes, businesses, and industry. This vast systemn is critical to California’s
economy and public well-being, and pivotal to reducing its GHG emissions.

Historically, power plants generated electricity largely by combusting fossil fuels. In the 1970s and early
1980s, a significant portion of California’s power supply came from coal and petroleum resources. To

reduce air pollution and promote fuel diversity, the State has shifted away from these resources to natural
gas, renewable energy, and energy efficiency programs, resulting in significant GHG emissions reductions.
Emissions from the electricity sector are cuwrrently approximately 20 percent below 1990 levels and are well on
thelr way to achieving deeper emissions cuts by 2030, Since 2008, renswable generation has slmost doubled,
caal generation has been reduced by more than half, and GHG emissions have been reduced by a quarter.

Carbon dioxide is the primary GHG associated with electricity and natural gas systems. The electricity sector,
which is composed of in-State generation and imported power to serve California load, has made great
strides to help California achieve its climate change objectives. Renswable energy has shown tremendous
growth, with capacity from solar, wind, geothermal, small hydropower, and biomass power plants growing
from 6,600 megawatts (MW) in 2010 to 27,500 MW as of June 20177

Renewable energy adoption in California has been promoted through the RPS and several funding
mechanisms, such as the California Solar Initiative (CS1) programs, Selt-Generation Incentive Program (SGIP),
Net-Energy Metering (NEM), and federal tax credits. These mandates and incentives have spurred both
utility-scale and small-scale customer-developed renewable energy projects. SB 350 increased the RPS
recpiirement from 33 percent by 2020 to 50 percent by 2030,

SB 350 requires publicdly-owned utilities undsr the jurisdiction of the California Energy Commission (CEC)

and all load-serving entities under the jurisdiction of the California Public Utilities Commission {CPUC) to

file integrated resource plans (IRPs) with the CEC and CPUC, respectively. Through their IRPs, filing entities
will demonstrate how they will plan to meet the eleciricity sector's share of the State's 2030 GHG reduction
target while ensuring reliability in a cost-effective manner. The CEC and CPUC have developed the guidelines
that publicly-owned utilities and load-serving entities will follow to prepare and submit IRPs, and CARB is
working collaboratively with CEC and CPUC to set the sector and utility and load-serving entity planning
targets. The Scoping Plan provides information to help establish the range of GHG reductions required for
the electricity sector, and those numbers will be translated into planning target ranges in the IRP process. The
IRF procasses as currently proposed by CEC and CPUC staff will grant publicly-owned utilities Hlexibility to
determine the optimal way to reduce GHG emissions, and lnad serving entities some flexibility to achieve the
electricity sector's share of the 2030 goal. The CPUC has devsloped a Reference System Plan to help guide
investment, resource acquisition, and programmatic decisions to reach the State’s policy goals, in addition to
informing the development of individual load serving entities’ IRPs.

Energy sfficiency is another key compaonent to reducing energy sector GHG emissions, and s another
consideration in each agency’s IRP process. Utilities have been offering energy efficiency programs, such
as incentives, to California customers for decades, and CEC has continually updated building and appliance
standards. In the context of IRPs, utility-ratepayer-funded ensrgy efficiency programs will likely continue to
play an important role in reducing GHG emissions in the electricity sector.

SB 350 requires CEC and CPUC o establish annual targets for statewide energy efficiency savings and
demand reduction that will achieve a cumulative doubling of statewide energy efficiency savings in electricity
and natural gas end uses by 2030. These targets can be achieved through appliance and building energy
efficiency standards,; utility incentive, rebate, and technical assistance programs; third-party delivered

energy efficiency programs; and other programs. Achieving greater efficiency savings in existing buildings,

as directed by Governor Brown in his 2015 inaugural spesch, will be sssential to meet the goal of doubling
energy efficiency savings. In Septamber 2015, CEC adopted the Existing Buildings Energy Efficiency Action
Draft Plan, which is designed to provide foundational support and strategies to enable scaling of energy
eftficiency in the built environment. Pursuant to SB 350, CEC published an updated Existing Bulldings Energy
Efficiency Action Plan prior to January 2017, More than $10 billion in private capital investment will be needed
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to double statewide efficiency savings in California’? Energy sfficlancy programs are one part of the broader
green buildings strategy, which incorporates additional measures to minimize water use, waste generation,
and transportation impacts. The green buildings strategy s described in further detaill in Appendix |,

Heating fuels used for activities such as space and water heating in the residential, commercial, and industrisl
sectors represent a significant source of GHG emissions. Transitioning to cdeaner heating fuels is part of

the solution of achileving greater efficiency savings in existing buildings and has significant GHG emissions
reductions potential. Examples of this transition can include use of renewable gas and solar thermal, as well
as electrification of end uses in residential, commercial, and industrial sectors. Howevar, achieving significant
GHG emissions reductions can only be achieved by decarbonizing the electricity sector - switching from
natural gas end uses to electricity generated by burning natural gas would not be effective. Electrification
can complement renewables and energy storage if 'zmpﬂamentad in an integrated, optimized manner. Cther
hurdles that will have to be overcome include electric equipment parformance across all California climate
regions, seasonal variations of renewable generation, cost-effectiveness, and consumer acceptance of
different heating fuel options,

Fossil-fuel-based natural gas is a significant fuel source for both in-State electricity generation and electricity
imported into California. It s also usad In transportation applications and in residential, commercial,
industrial, and agricultural sector end uses. Greenhouse gas emissions from combustion of fossil natural gas
decreased from 134.71 MMTCO,e in 2000 to 126 .98 MMTCCO e in 2015, while natural gas pipeline fugitive
ernissions were estimated fo be 4.0 MMTCO & in 2015 and have been nearly unchanged since 200072
Greenhouse gas-reduction strategies should focus on efficiency, reducing leakage from wells and pipelines,
implementing the SLCP strateqy, and studying the potential for renewable gas fuel switching {e.g., renswable
hydrogen blended with methane or biomethane).

Moving forward, reducing use of fossil natural gas wherever possible will be critical to achieving the State’s
long-term climate goals. For and uses that must continue 1o rely on natural gas, renewable natural gas could
play an important role. Renewable natural gas volume has been increasing from approximately 1.5 million diesel
gallon equivalent {dge} in 2011 to more than 68.5 million dge in 2015, and continued substitution of renewable
gas for fossil natural gas would help California reduce its dependence on fossil fuels. In addition, renewabls
gas can be sourced by in-vessel waste digestion {e.g., anaerobic digestion of food and other organics) and
recavering methane from landfills, livestock operations, and wastewater treatment facilities through the use of
existing technologies, thareby also reducing methane emissions. The capture and productive use f.tsf renawable
methane from thess and other sources is consistent with requirements of 5B 1383,

Collectively, renewable energy and energy efficiency measures can result in significant public health and
climate benefits by displacing air pollution and GHG emissions from fossil-fuel based energy sources, as well
as by reducing the health and environmental risks associatad with the drilling, extraction, transportation, and
storage of fossil fuels, especially for communities hiving near fossil-fuel based energy operations.

As the energy sector continues to evolve and decarbonize, both the behavior of individual facilities and the
design of the grid itself will change, with important distributional effects. Some power plants may operate
more flexibly to balance renewables, smerging technologies {examples include storage, smart invertars,
renewably-fueled fuel calls, and others) will become maore prevalent, and aging facilities may retire and be
replaced. In tumn, this may shift patterns of criteria pollutant emissions at these facilities. Because many
existing power plants are in, or near, disadvantaged communitiss, it s of particular importance to ensure that
this transition to a cleaner grid does not result in unintended negative impacts to these communities.

Appendix H highlights the more significant existing policies, programs, measures, regulations, and initiatives
that provide a framework for helping achieve GHG emissions reductions in this sector.
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This section oullines the high-level objectives and goals to reduce GHGs in this sector.

Electricity Goals
* Achieve sector-wide, publicly-owned utility, and load-serving entity specific GHG
reduction planning targets set by the State through Integrated Resource Planning.
# Reduce fossil fuel use.
# Raduce energy demand.

Natural Gas Goals
® Ensure satety of the natural gas system.
® Decrease fugitive methane emissions.
# Reduce dependence on fossil natural gas.

The energy sector interacts with nearly all sectors of the economy. Siting of power plants {including solar and
wind facilities) and transmission and distribution lines have impacts on land use in California-be it conversion
of agricultural or natural and working lands, impacts to sensitive species and habitats, or implications to
disadvantaged, vulnerable, and environmental justice communities. Additionally, more compact development
patterns reduce per capita ensrgy demands, while less-compact sprawl increases them. Further, efforts to
reduce GHG emissions in the transportation sector include electrification, such as PHEVs, BEVs, and FCEVs,
Some industrial sources also use slectricity as a primary or auxiliary source of power for manufacturing. In
the future, industrial facilities may electrify their systems instead of relying on natural gas. These activities will
increase demand in this sector. In addition, water is used in various applications in the energy sector, ranging
in intensity from cooling of turbines and other equipmeant at power plants to deaning solar photovoltaic
panels. Given California’s recent historic drought, water use for the electricity sector s an important
consideration for operation, maintenance, and construction activities.

Continued planning and coordination with federal, State, and local agencies, governmaents, Tribes, and
stakeholders will be crucial to minimizing environmental and health impacts from the energy sector,
deploving new technologies, and identifying feedstocks.

The measures below indude some required and new potential measures to help achieve the State’s 2030
target and to support the high-level objectives for this sector. Some measures may be designed to directly
address GHG reductions, while others may result in GHG reductions as a co-benefit.

Oogoing and Proposed Measures ~ Elecericity

e Par SB 350, with respect to Integrated Resource Plans, astablish GHG planning targets
for the electricity sector, publicly-owned utilities, and load-serving entities,
& Par 5B 350, ensure meaninghul GHG emissions reductions by publicly-owned
utilities and load-serving entities through integrated Resource Planning.
e Per AB 197, prioritize direct reductions at large stationary
sources, ncuding power-generating facilities.
# Par SB 350, increase the RPS to 50 percent of retail sales by 2030 and ensure grid reliability.
e Per Governor Brown's Clean Energy Jobs Plan, AB 327 (Perea, Chapter 611, Statutes
of 2013}, and AB 493 (Eggman, Chapter 582, Statutes of 2015}, increase development
of distributed renewable generation, including for low income households.
» Continue to increase use of distributed renewable generation at State facilities where space allows.
# Increase retall customers’ use of renewable energy through
optional utility 100 percent renewable energy tariffs.
o Continue GHG reductions through participation in the California
independent Systemn Operator ([CAISO) Energy Imbalance Market.



® Per SB 350, efforts to svaluate, develop, and deploy regionalization of the grid and
integration of renewables via regionalization of the CAISO should continue while
maintaining the accounting accuracy and rigor of California’s GHG policies.

e Per SB 350, establish annual targets for statewide snergy efficiency savings and
demand reduction that will achieve a cumulative doubling of statewide energy
etficiency savings in eleciricity and natural gas end uses by 2030,

® Per SB 350, implement the recommendations of the Barriers Study for increasing access to renawable
energy generation for low-income customers, energy efficiency and weatherization investments
for low-income customers, and contracting opportunities for local small business in disadvantaged
communities.” And, track progress towards these actions over time to ensure disadvantaged
communities are getting squal access and benefits relative to other parts of the State,

+ Continus implementation of the Regulations Establishing and Implementing a Greenhouse
Gases Emission Performance Standard for Local Publicly Owned Electric Utilities as required
by SB 1368 (Perata, Chapter 598, Statutes of 2006), which effectively prohibits electric utilities
from making new long-term investments in high-GHG emitting resources such as coal power.

+ Par AB 802 (Willlams, Chapter 590, Statutes of 2015}, adopt the forthcoming CEC regulations
governing building energy use data access, benchmarking, and public disclosure.

# Par AB 2868 (Gatto, Chapter 681, Statutes of 2018), encourage development of
additionsal energy storage capacity on the transmission and distribution system,

® Per AB 758 (Skinner, Chapter 470, Statutes of 2009),7% implement recommendations
undler State jurisdiction included in the AB 758 Action Plan developed by CEC,

Ongoing and Proposed Measures ~ Natural Gas

# {mplement the CARB Regulation for Greenhouse Gas Emission Standards for Crude O and Natural
Gas Facilities to reduce fugitive methane emissions from storage and distribution infrastructure.
® Per SB 1371 (Leno, Chapter 525, Statutes of 2014}, adopt improvements in investor-
owned utility O natural gas systems to address methane leaks.
+ {mplement the SLCP Strategy to reduce natural gas leaks from ol and gas
wells, pipelines, valves, and pumps to Improve safety, avoid energy losses,
and reduce methane emissions associated with natural gas use,
# Par SB 1383, CEC will develop recommendations for the development and use of
ranswable gas as part of its 2017 Integrated Energy Policy Report ((EPR).
& Par 5B 1383, adopt regulations to reduce methane emissions from livestock manure and dairy
manure management operations by up to 40 percent below the dairy sector’s and
livestock sector’s 2013 levels by 2030, including establishing energy infrastructure
development and procuremant policies needed to encourage dairy blomethane
projects. The regulations will take effect on or after January 1, 2024.
e Per SB 1383, reduce methane emissions at landfills by reducing landfill disposal of
organic waste 75 percent below 2014 levels by 2025, including establishing energy
infrastructure development and procurement policies needed to encourage
in-vassel digestion projects and increase the production and use of renewable gas.
® Per SB 887 (Paviey, Chapter 673, Statutes of 2016}, initiate continuous monitoring
at natural gas storage facilities and (by January 1, 2018} mechanical integrity testing
regimes at gas storage wells, develop regulations for leak reporting, and require risk
assessments of potential leaks for proposed new underground gas storage facilities.
= Par Public Utilitiss (PU) Code 454.56, CPUC, in consultation with CEC, {1) identifies all potentially
achievable cost-effective natural gas efficiency savings and establishes gas efficiency
targets for the gas corporation to achieve, and (2) requires gas corporations to first
meeat unmet resource needs through available natural gas efficiency and demand
reduction resources that are cost-effective, reliable, and frasible (PU Codes 890~
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the State's existing buildings.



900 provide public goods charge funding authorization for these programa).

® Per SB 185 (De Leon, Chapter 605, Statutes of 2015}, implement the requirement for the
California Public Employess’ Retiremant System (CalPERS) and the California State Teachers’
Retiremant System (CalSTRS) 1o sell thelr holdings in coal-producing companies by June 1,
2017, and explore extending divestiture requirements for additional fossil-fuel assets.

Sector Measures

# [mplement the post-2020 Cap-and-Trade Program.

Potential Additional Actions

The actions below have the potential to reduce GHGs and complement the measures and policies identified
in Chapter 2. These are included to spur thinking and exploration of innovation that may help the State
achieve its long-term climate goals. It is anticipated that there will be workshops and other stakeholder
forums in the years following finalization of the Scoping Plan to explore these potential actions.,

+ Further deploy fuel cells that use renewable fuels or those that generate
electricity that is less carbon intensive than the grid.

# {ncrease use of renswable energy through long-term agreemants betwesn customers
and utilities (such as Sacramento Municipal Utility District Solar Shares).

» Develop rules needed for the development of electricity storage technologies.

& Aclopt a zero net energy (ZNE) standard for residential buildings
by 2018/2019, and for commercial buildings by 2030,

» Through a public process, evaluate and set targets for the electrification of space and water haating
in residential and commercial buildings and cleaner heating fuels that will result in GHG reductions,
and identify actions that can be taken to spur market transformation in the 2021-2030 period.

¢ Exprand the State Low-Income Weatherization Program {(LIWP) 1o continue
to improve energy efficiency and weatherize existing residential buildings,
particularly for low-income individuals and houssholds,

s Dacrease usage of fossil natural gas through a combination of energy
efficiency programs, fuel switching, and the development and use of
renewable gas in the residential, commercial, and industrial sectors.

» Accelerate the deployment of heat pumps and the replacement of diesel genarators.

» Consider enhanced energy efficiency thigh etficiency air conditioners, ight-emitting diode (LED}
lamps, efficiency improvements in industrial process cooling and refrigeration, efficient street lighting).

* Promote programs to support third-party delivered energy efficiency projects.

® Per AB 33 (Quirk, Chapter 680, Statutes of 2016}, consider large-scale electricity storage.

# Support more compact development patterns to promote reduced per capita ensrgy
demand (see the Transportation sector for specific policy recommendations).

California’s robust economy, with the largest manufacturing sector in the United States, s supported by a
variety of sub-industrial sectors, some of which include cement plants, refineries, food processors, paper
products, wineries, steel plants, and industrial gas, entertainment, technology and software, aerospace, and
defense companies. Together, industrial sources account for approximately 21 percent of the State’s GHG
emissions—almost equal to the amount of GHG amissions from the energy sector. Emissions in this sector

are mainly due to fuel combustion and, in some industries, process-related emissions. Changes in this sector
strongly correlate with changes in the overall economy. For example, housing and construction growth usually
increases demand for cement. Moving toward a cleaner economy and ensuring we meet the statewide targets
requires us to address GHG emissions in this sector, which has the potential to provide local co-benefits

in ariteria pollutant and toxic air contaminant reductions in immediate surrounding locations, especially in
vulnerable communitias. At the same time, we must ensure thers s a smooth path to a cdeaner future to
support a resilient and robust economy with a strong job force, including training opportunities for workers in
disadvantaged communities, while continuing 1o support economic growth in existing and new industries.
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Greenhouse gas emissions in the Industrial sector have remained relatively flat for the last few years while

the State's economy has continued to grow, meaning the GHG emissions to produce each dollar of gross
standard product is decreasing. Manufacturing accounts for approximately 10 percent of the gross state
product.” In 2016, California industry exported $163.6 billion In merchandise.'”’

Policies to address GHG emissions reductions must continue to balance the State's economic well-being with
making progress toward achievement of the statewide limits.

As this sector s dominated by combustion-related emissions, policies and measures to supply cleaner fuels
and more etficient technology are the key to reducing GHG emissions. Some sectors, such as cement and
glass, also have significant process emissions, and it may be more challenging to address those process
emissions, as they are related to chemical reactions and processes to meet safety, product-specific, or
ragulatory standards for the final products. Another important aspect for this sector is its role as the State
transitions to a cleansr future. Infrastructurs, including existing facilities and new facilities, can support

the production of new technology to bolster the State's efforts to address GHGs. For example, existing
refineries have an opportunity to move away from fossil fuel production and switch to the production of
biotuels and clean technology. As the State works to double energy efficiency in existing buildings, there
will be an mcreased demand for efficient lighting fdures, building insulation, low-e"® coatings for existing
windows, or new windows-goods which could be produced in California. The predominant paths to reducing
GHG emissions for the Industrial sector are: fuel switching, energy efficiency improvements, and process
modifications. Carbon capture and sequestration alse offers a potential new, long-term path for reducing
GHGs for large stationary sources.

Relocation of production to outside the State would also reduce emissions, but this is disadvantageous for

a couple of reasons and efforts are naeded to avoid this cutcome. First, AB 32 requires the State’s ciimate
policies to minimize emissions leakage, and relocation would shift GHG emissions outside of the State
without the benefit of reducing pollutants that contribute to overall global warming impacts. Second, it could
also reduce the availability of associated jobs and could impact a local tax base that supports local services
such as public transportation, emergency response, and social services, as well as funding sources critical to
protecting the natural environment and keeping it available for current and future generations.

Even while we continue to seek further GHG reductions in the sector, it is important to recognize the State
has a long history of addressing health-based air pollutants in this sector. Many of the actions for addressing
criteria pollutants and toxic air contaminants in the industrial sector are driven by California’s local ai district
stationary source requirements to ensure progress toward achieving State and national ambient air quality
standards. Some of those actions, such as use of Best Available Control Technology, have resulted in co-
benefits in the form of GHG reductions. The State must continue to strengthen its existing criteria and toxic
air pollutant programs and relationships with local air districts to ensure all Californians have healthy, dean air.
This is sspecially true In disadvantaged communitiss.

AR 32 directed CARB to take several actions to address GHG emissions, such as early action measures, GHG
reporting requirements for the largest GHG sources, and other measures. In response, the State adopted
multiple measures and regulations, induding regulations for high global warming potential thigh-GWP) gases
used in refrigeration systems and the semiconductor industry.”” These regulations apply to specific GHGs

and types of equipment that can be found across the economy. For example, high-GWP gases are found in
refrigeration systems in large food processing plants and chemical and petrochemical facilities, among others.'*

The State has also adopted the first in the world economy-wide cap-and-trade program that applies to
all large industrial GHG emitters, imported electricity, and fuel and natural gas suppliers. As discussed in
Chapters 2 and 3, the Cap-and-Trade Program is a key element of California’s GHG reduction strategy. The

nternational Trade Adrministration. 2017, California Exports, Jobs, & Foreign Invastrment.

77 LS. Department of Commerc

178 Low-g coatings reducs the emissivity, or heat trans fc,r from a window to improve itz insulating properties.

179 CARB. Refrigm’an’r Management Program.

180 The U.S. Environmental Protection Agency (LS. EPA) has also anactad roguiatmn to reduse hydrofluoracarbon (HFC) emissions
by prohibiting high-GWP refrigerants in new retall food refrigeration equipment and in chillers used for large ar-conditioning
applications. On the international level, the European Union F-gas regulations went inte effect January 1, 2015. Those
regulations prohibit high-GWP HFCs in new equipment and require a gradual phasedown in the pmductmn and irmport of HFCs.
& siraifar MFC phasedown that would take place globally was the subject of international negotiations during the Montraal
Protocs! mesting in Rwanda in October, 2016, Those negotiations resulted in an agreement that will phase down the use of
HFCs and put the world on track 1o aveid nearly 0.5°C of warming by 2100,




Cap-and-Trade Program establishes a declining limit on major sources of GHG emissions, and it creates a
powerful economic incentive for major investment in cleaner, more efficient technologies. The Cap-and-
Trade Program applies to emissions that cover about 85 percent of the State’s GHG emissions. CARB creates
allowances equal to the total amount of permissible emissions {Le., the “cap”) over a given compliance
period. One allowance equals one metric ton of GHG emissions. Fewer allowances are created each vear, thus
the annual cap declines and statewide emissions are reduced over time. An increasing annual auction reserve
{or floor) price for allowances and the reduction in annual allowance budgets creates a steady and sustained
pressure for covered entities to reduce their GHGs. All coverad entities in the Cap-and-Trade Program are
still subject to the air gquality permit limits for criteria and toxic air pollutants.

The Cap-and-Trade Program is designed to achieve the most cost-effective statewide GHG emissions
raductions; there are no individual or facility-specific GHG emissions reductions requirements. Each entity
covared by the Cap-and-Trade Program has a compliance obligation that is set by its GHG emissions

over a compliance period, and entities are required to meet that compliance obligation by acquiring and
surrendering allowancas in an amount equal to their compliance obligation. Companies can also meat

a limited portion of their compliance obligation by acquiring and surrendering offset credits, which are
compliance instruments that are based on rigorously verified emissions reductions that occur from projects
outside the scope of the Cap-and-Trade Program. Like allowances, each offset credit is equal to one metric
ton of GHG emissions. The program began in January 2013 and achieved a near 100 percent compliance rate
for the first compliance period (2013-2014). Reported and verified emissions covered by the Cap-and-Trade
Program have been below the cap throughout the first years of the Program.®

Allowances are issued by CARB and distributed by free allocation and by sale at auctions. CARB also provides
for free allocation to some entities coverad by the Program to addrass potential trade exposure dus to the
cost of compliance with the Program and address concerns of relocation of production out-of-state and
rasulting emissions leakage. Offset credits are issusd by CARB to qualifying offset projects. Secondary
markets axist where allowances and offset credits may be sold and traded among Cap-and-Trade Program
participants. Facilities must submit allowances and offsets to match their annual GHG emissions. Facilities
that emit more GHG emissions must surrender more allowances or offset credits, and facifities that can cut
their emissions need to surrender fewer compliance instruments. Entities have flexibility to choose the lowest-
cost approach to achieving program compliance; they may purchase allowances at auction, trade allowances
and offset credits with others, take steps to reduce emissions at their own facilities, or utilize a combination
of these approaches. Proceeds from the sale of State-owned allowances at auction are placed into the
Greenhouse Gas Reduction Fund.

it is important to note that while the Cap-and-Trade Program is designed to reduce GHGs for the industrial
sector, there are recommendations from the EJAC {or Committee) for the State to pursue more facility-
specific GHG reduction measurss to achieve potential local air quality co-benefits, and AB 197 directs CARB
to prioritize direct reductions at large stationary sources, The Committee has expressed a strong preference
to forgo the existing Cap-and-Trade Program and rely on prescriptive facility level regulations.

We agree with the EJAC that more can and should be done to reduce emissions of criteria pollutants and
toxic air contaminants. These pollutants pose air quality and related health issues to the communities
adjacent to the sources of industrial emissions. Further, many of these communities are already
disadvantaged and burdened by a variety of other environmental stresses. As described in Chapter 3,
however, there is not always a direct correlation between emissions of GHGs, criteria pollutants, and toxic air
contaminants. Also, relationships between thesa pollutants are complex within and across industrial sectors.
The solution, therefore, is not to do away with or change the regulation of GHGs through the Cap-and-Trade
Program to address these lsgitimate concerns; instead, consistent with the direction in AB 197 and AB 617,
State and locs! agencies must evaluate and implement additional measures that directly regulate and reduce

emissions of criteria and toxic air poliutants through other programs.

181 CARE. 2016. Mandatory Greenhouse Gas Emissions Reporting. v




This section oullines the high-lavel objectives and goals 1o reduce GHGs in this sector.

Goals

® Increase enargy efficiency.

# Reduce fossil fuel use.

* Promote and support industry that provides products and clean
technology needed to achisve the State's climate goals.

# Create market signals for low carbon intensity products.

* Maximize air quality co-benefits.

s Support a resilient low carbon economy and strong job force.

» Make California the epicenter for research, development, and deployment
of tachnology needed to achisve a near-zero carbon future,

® Increase in-State recycling manufacturing.

There are clear, direct relationships between the industrial sector and other sectors that go beyond the
economic support that a strong econamy provides. For instance, this sector could increase its use of
renewable fuels such as blomethane, which would be sourced from landfills or dairies. Additionally, some
incdustries could shift from raw materials to recycled materials to reduce waste and reduce GHG emissions
associated with processing of raw materials. Further, addressing energy efficiency could reduce onsite
heating, water, and fuel demand. Moreover, supporting mass-transit or ride share programs for employees
would reduce VMT. Finally, upgrading existing facilities or repurposing existing infrastructure instead of
constructing new facilities or infrastructure would support land conservation and smart growth goals.

The measures below include some required and new potential measures to help achisve the State’s 2030
target and to support the high-level objectives for this sector. Some measures may be designed to directly
address GHG reductions, while others may result in GHG reductions as a co-benefit.

Ongoing and Proposed Measures

& Af the Qctober 2016 annual Montreal Protocol Maeting of Parties in Kigali, Rwanda,
an international amendment to globally phase down HFC production was agreed upon
by more than 150 countries. Depending on the level of future HFC emissions reductions
expacted for California from the Kigali Agreement, California may alse: (1) consider placing
restrictions on the sale or distribution of refrigerants with a GWF > 2,500, and (2) consider
prohibiting refrigerants with a GWP >= 150 in new stationary refrigeration equipmant
and refrigerants with a GWP >= 750 for new stationary air-conditioning equipment. At
the time the SLCP Strategy was finalized, U.5. EPA was expected to continue implementing
certain HFC reductions under its Significant New Alternatives Policy (SNAP). Recant
fitigation may result in CARB implementing similar measures as state law instead,

+ Develop a regulatory monitoring, reporting, verification, and implementation
methodology for the implementation of carbon capture and sequestration projects.

» Implement the CARB Regulation for Greenhouse Gas Emission Standards for Crude O and Natural
Gas Facilities to reduce fugitive methane emissions from storage and distribution infrastructure.

Sector Measures

¢ Implement the post-2020 Cap-and-Trade Program.
® Continue and strategically expand research and development efforts to identify, evaluate,
and help deploy innovative strategies that reduce GHG emissions in the industrial sector
* Promote procurement policies that prioritize low carbon production to
delivery options, including at the State and local government levels.
# {dentify and remove barriers to existing grant funding for
onsite clean technology or efficiency upgrades.

.
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Potential Additional Actions

The actions below have the potential to reduce GHGs and complement the measures and policies identified
in Chapter 2. These are included to spur thinking and exploration of innovation that may help the State
achieve its long-term climate goals. It is anticipated that there will be workshops and other stakeholder
forums in the years following finalization of the Scoping Plan to explore these potential actions.,

+ Further deploy fuel cells that use renewable fuels or those that generate
electricity that is less carbon intensive than the grid.
# Dacrease usage of fossil natural gas through a combination of efficiency,
fuel switching, and the development and use of renewable gas.
® Partner with California’s local air districts to effectively use BARCT to achisve
alr quality and GHG reduction co-benefits at large industrial sources,
+ Evaluate the potential for and promote electrification for industrial stationary
sources whose main emissions are onsite natural gas combustion.
# {dentify new funding for grants and tariff opportunities for onsite clean technology, efficiency
upgrades, diesel generator replacement, or recycling manufacturing technology.
Develop an incentive program o install low-GWP refrigeration systems in retaill food stores.
Evaluate and design additional mechanisms to further minimize emissions
leakage in the Cap-and-Trade Program {s.q.. border carbon adjustment).

L]

®

California’s population is projected to grow to 50 million people by 2050. How and where the State grows will
have important implications for all sectors of the sconomy, especially the transportation sector. Supporting
this growth while continuing to protect the environment, developing livable and vibrant communities, and
growing the econamy 8 dependent on transitioning the State’s transportation system to one powsred

by ZEVs {including PHEVs, BEVs, and FCEVs) and low carbon fuels. It must also offer other attractive and
convenient low carbon transportation choices, including safe walking and bicycling, as well as quality public
transportation. Investments should consider California’s diverse communities and provide accessible and
clean travel options to all while drastically reducing relisnce on light-duty combustion vehicles,

The transportation systerm in California moves people betwsen home, work, school, shopping, recreation,
and other destinations, and connects ports, industry, residential communities, commercial centers,
educational facilities, and natural wonders!® California’s vast transportation system includes roads and
highways totaling more than 175,000 miles and valued at approximately $1.2 trillion, 500 transit agencies
public-use airports, 12 major ports, and the nation’s first high-speed rail system, now under construction.™
Transportation infrastructure also includes sidewalks, bicycle paths, parking, transit stations and shelters,
streetl trees and landscaping, signags, lighting, and other elaments that affect the convenience, safety, and
accessibility of transportation choices. Increasingly, technologies such as real-time, web- and mobile-enabled
trip planning and ride-sourcing services are changing how people travel. In the near future, automated and
connected vehicles, and unmanned aerial aystems {e.g., drones) are expected to be part of our transportation
landscape and to transform the way that people and freight are transported. Responsibility for the
fransportation system is spread across State, regional, and local lavels,

Through effective policy design, the State has an opportunity to guide technology transformation and
influence nvestment decisions with a view to mitigate dimate and environmental impacts while promeoting
economic opportunities and community health and safety. The network of transportation technology and
infrastructure, in turn, shapes and s shaped by development and land use patterns that can either support

or detract from a more sustainable, low carbon, multi-modal transportation future. Strategies to reduce

GHG emissions from the transportation sector, therefore, must actively address not only infrastructure and
technology, but also coordinated strategies to achieve development, conservation, and land use patterns that
align with the State’s GHG and other policy goals.

Transportation also enables the movement of freight such as food, buillding materials, and other consumable
products, as well as waste and recyclables. The California freight system includes myriad equipment and

182 Caltrans. California Transportation Plan 2040, February 2016,

183 ibid.
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faciik‘t‘im " and s the most extensive, complex, and interconnected system in the country, with appmkaaf@ﬁy
5 billion tons of freight valued at $2.8 trillion shipped in 2015 to, through, and within California.’®® Freight-

depandeﬁt industries accounted for over $740 billion of California’s GDP and over 5 million California jobs

in 201486787

Transportation has a profound and varied impact on individuals and communities, including benefits such as
sconomic growth, greater accessibility, and transport-related physical activity, and adverse consequences
such as GHG emissions, smog-forming and toxic air pollutants, traffic congestion, and sedentary behaviors.
The sector is the largest emitter of GHG emissions in California. Alr pollution from tailpipe emissions
contributas to respiratory ailments, cardiovascular dissase, and early death, with disproportionate impacts

on vulnerable populations such as children, the elderly, those with existing health conditions {e.g., chronic

bstrua;,twe pulmonary disease, or COPDY), low-incoms communities, and communities of color, 189 19,190, 9%,
“mpaortantly, transportation costs are also a major portion of most Callfornian’s household budgets ™
Addstaonaiﬂy, dependence on cars has a direct impact on levels of physical activity, which is dosely linked to
multiple adverse haalth cutcomes.

Fortunately, many measures that reduce transportation sector GHG emissions simultaneously present
apportunities to bolster the economy, enhance public health, revitalize disadvantaged communities,
strengthen resilience to disasters and changing climate, and improve Californians’ ability to conveniently
access daily destinations and nature. These opportunities are particularly important for those who are not
able to, or cannot afford to, drive. In addition, a growing market demand for walkable, bikeable, and transit-
accessible communities presents a significant opportunity to shift California’s transportation systems toward
3 lower-carbon future while realizing significant public health benefits through increased levels of physical
activity {e.g., walking and bicycling). In fact, transport-related physical activity could result in reducing risks
from chronic diseases such as cardiovascular disease, diabetes, certain cancers, and more, to such an extent
that it would rank among the top public health accomplishments in modern history, and help to reduce the
bitlions of dollars California spends each year to treat chronic diseases. Just as California was the first to
mitigate the contribution of cars and trucks to urban smog, it is leading the way toward a clean, low carbon,
healthy, interconnected, and equitable transportation system.

Continuing to advance the significant progress already underway in the areas of vehicle and fuel technology is
critical to the transportation sector strategy and to reducing GHG emissions in the transportation sector. The
rapid technological and behavioral changes underway with automated and connected vehicles, unmanned
aerial systems, and ride-sourcing services ars redefining the transportation sector, and should be part of

the solution for a lower carbon transportation sector. It s critical to support and accelerate progress on
transitioning to a zero carbon transportation system, while ensuring VMT reductions are still achieved. The
growing severity of climate impacts, persistent public health impacts and costs from air pollution,'™

and rapid technology prograss that supports the expectation that cost parity betwaen some ZEVs and
comparable internal combustion vehicles will be attained in a few years, underscores the need for further

184 The freight system includes trucks, ocean-going vessels, locomotives, aireraft, transport refrigeration units, commercial
harborcraft and cargo handling, indusirial and ground service squipment used to move fraight at seaports, airports, border
crossings, railyards, warehouses, and distribution centers.

185 US. Depoartment of Transportation, Bursau of Transportation Statistics and Federal Highway Administration.

Fraight Analysis Framework, V 4.1, 2016,

Department of Commerce, Burgau of Economic dnalysis. Regional Economic Accounts. Available at

} accassed March 11, 2016,

187 ?’rat of California Employment Development Dapartment. Labor Market Information by California Geagraphic Areas.
Available at: sad March 21, 2014,

188 CARB. May 2016, Mobile Source Stratagy. A ; ¢ ; ;

189 Hoek, G., Krishnan, B. M., Beelen, R, Peters, A, Ostro, B, Brunekreef, 8., and Kaufman, 1. D, 2013, Long-term air pollution
exposure and C’}idi(} respiratory mortality: a review. Environmaental Health, 12{1), 1.

190 Frisdman, M. 8, K E. Powell, L. Hutwagner, L. M. Graham, and W. G. Teague. 2001, "Impact of changes in tr'ampc«rmtion and
sommuting bchavsor= during the 1996 Surnmer Olympic Games in Atlanta on air quality and childhood asthma” JAMA 285(7),
897905,

191 Bell, M. L, and K. Ebisu. 2012, “Environmantal inequality in exposures to airbarne particulate matter components in the United
States.” Environmental Health Perspactives 120012), 1499,

192 Morallo-Frosch, R, M. Zuk, M. Jerrett, B. Shamasunder, and A D, Kyle. 2011, “Understanding the cumulative impacts of
inequalities in environmaental health: implications for policy.” Health Affairs 305}, 879-887.
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Benefits of Zero Emizsion Vehicles. American Lung Association in California, Octobar.

~d
E=N



action on ZEVs. Therefore, CARB s signaling the need for additional policy and technical support on
strategies to move toward a goal of achieving 100 percent ZEV sales in the light-duty vehicle sector. Austris,
Germany, India, Netherlands, and Norway are all taking steps to, or have indicated a desirs to, move to 100
percent ZEV sales in the 2020-2030 time frame.

In addition, policies that maximize the integration of electrified rail and transit to improve reliability and travel
times, increase active transportation such as walking and bioyding, encourage use of strests for multiple modas
of transportation, improve freight efficiency and infrastructure development, and shift demand to low carbon
modes will need to play a greater role as California strives to achieve its 2030 and 2050 climate targets™

The State’s rail modernization program has identified critical elements of the rail network where
improvements, either in timing of service or infrastructure, provide benefits across the entire statewide
netwark, furthering the attractivenass of rall for a range of trip distances.”® The State also uses the Transit
and Intercity Rail Capital Program (TIRCP) and Low Carbon Transit Operations Program {LCTOP) to provide
grants from GGRF to fund transformative improvements modernizing California’s intercity, commuter,

and urban rail systems, as well as bus and ferry transit systems, to reduce emissions of GHGs by reducing
congestion and VMT throughout California. As the backbone of an electrified mass-transportation network
for the State, the high-speed rail system catalyzes and relies on focused, compact, and walkable development
well-served by local transit to funnel riders onto the systemn and provide alternative options to airplanes and
automobiles for interregional travel. Concentrated developmaent, such as that incentivized by the Affordable
Housing and Sustainable Communities (AHSC) grant program, can improve ridership and revenue for the
systern while providing vibrant communities for all.

At the same time, more naeds to be done to fully sxploit synergies with emerging mobility selutions like
ricle-sourcing and more effective infrastructure planning to anticipate and guide the necessary changes in
travel behavior, especially among millennials. Uniquely, high-speed rail affects air-miles traveled, diverting, at
minimum, 30 percent of the intrastate air travel market in 2040

While most of the GHG reductions from the transportation sector in this Scoping Plan will come from
technologies and low carbon fuels, a reduction in the growth of VMT is also needed. VMT reductions are
necessary to achieve the 2030 target and must be part of any strategy evaluated in this Plan, Stronger SB
375 GHG reduction targets will enable the State to make significant progress toward this goal, but alone will
not provide all of the VMT growth reductions that will be needed. There is a gap batween what SB 375 can
provide and what is needed to meet the State’s 2030 and 2050 goals.

At the time of this writing, adaption of the first round of SCSs by MPQOs is complete, and the second round
of SCS planning s underway. Three MPO regions are in the very early stages of developing their third 5CSs.
To date, CARB staff reviewed the final determinations of 16 MPOs, and concluded that all 16 of those 5CSs
would achieve their targets, i implemented, with many of the MPOs indicating that they expect to excaed
their targets. CARB staff recognizes the very strong performance in this first round of 3CSs as a major
success. Currently adopted sustainable communities strategies achieve, in aggragate, a 17 percent reduction

in statewide per capita GHG emissions relative to 2005 by 2035,

Since 2014, CARB has been working with MPOs and other stakeholders to update regional 5B 375 targets.
Al the same time, CARB has also conducted analysis for developmant of the Mobile Source Strategy and
Scoping Plan that identifies the need for statewide per capita greenhouse gas emissions reductions on

the order of 25 percent by 2035, to meet our climate goals. Many MPOs have identified challenges to
incorporating additional strategies and reducing emissions further in their plans, principally tied to the need
for additional and more Hflexible revenue sources. MPOs have submitted targst update recommendations

to CARE that in aggregate maintains a 17 percent reduction statewide, which includes commitments of 18
percent reduction by 2035 from each of the four largest MPOs in the State.

CARB is currently reviewing sach MPQOs target update recommendations alongside new State policies. State
agencies have been working on new State-level VMT-related Policies and Measures (see Table 17) as part of
this Scoping Plan intended to provide the State, MPOs, and local agencies with additional funding resources
and tools to successfully meet the State’s climate goals. CARRB's preliminary review indicates that new State-
level policies and measures will help support updated SB 375 targets that achieve up to 20 percent of the

195 Morello-Frosch, R, M. Zuk, M. Jerrett, B. Shamasunder, and A. . Kyle. 2011, "Understanding the cumulative impacts of
inequalities in environmaental health: lmplications for policy.” Health Affairs 30(3), 879-887.

196 California Stete Transportation Agency. 2016, 2018 Califoraiz State Rail Plan factsheet and TIRCP fact sheet.

197 California High-Speed Rail Authority, 2016, 2016 Business Plan. Ridership and Revenue Foracast.



needead statewide reduction, as wall as help bridge the remaining VMT growth reduction gap.

Discussions among a broad suite of stakeholders from transportation, the bullding community, financial
institutions, housing acvocates, environmental organizations, and community groups are needed to begin
the process to pursue and develop the needed set of strategies to ensure that we can achieve necessary
YMT reductions, and that the associated benefits are shared by all Californians. Appendix C further details
potential actions for discussion that can be taken by State government, regional planning agencies, and local
governments, to achieve a broad, statewide vision for more sustainable land use and close the VMT gap.'®

At the State level, a number of important policies are being developed. Governor Brown signed Senate Bill
743 {Steinberg, Chapter 386, Statutes of 2013), which called for an update to the metric of transportation
impact in CEQA. That update to the CEQA Guidelines is currently underway, Employing VMT as the metric of
transportation impact statewide will help to ensure GHG reductions planned under 5B 375 will be achisved
through on-the-ground development, and will also play an important role in creating the additional GHG
reductions needed beyond SB 375 across the State. Implemeantation of this change will rely, in part, on local
fand use decisions to recduce GHG emissions associated with the transportation sector, both at the project
fevel, and in long-term plans {including general plans, cdimate action plans, specific plans, and transportation
plans) and supporting sustainable community strategies developead under SB 375, The State can provide
guidance and tools to assist local governments in achieving those objectives.

Appendix H highlights the more significant existing policies, programs, measures, regulations, and initiatives
that provide a framework for helping achieve GHG emissions reductions in this sector.

This section oullines the high-lavel objectives and goals 1o reduce GHGs in this sector.

Vibrant Communities and Landscapes / VMT Reduction Goals

® Implement and support the use of VMT as the metric for determining
transportation impacts under CEQA, in place of level of service (LOS).

+ Promote all feasible policies to reduce VMT, including:

# Land use and community design that reduce VMT,

* Transit oriented development,

e Complets street design policies that prioritize transit, biking, and walking, and

# [ncraasing low carbon mobility choices, including improved access to viable and
affordable public transportation and active transportation opportunities.

+ Complete the construction of high-speed rall integrated with
enhancad rail and transit systems throughout tha State.

» Promote transportation fuel system infrastructure for electric, fuel-cell, and other
emerging clean technologies that is accessible to the public where possible, and
espacially in underserved communities, including environmaental justice communities.

® increase the number, &afety, connactivity, and sttractiveness
of biking and walking facilities to increass use.

* Promote potential efficiency gains from automated transportation systems and identify policy
priorities to maximize sustainable outcomes from automated and connected vehicles (preferably
ZEVs), including VMT reduction, coordination with transit, and shared mobility, and minimize any
increase in VMT, fossit fuel use, and emissions from using automated transportation systems.

e Promote shared-use mobility, such as bike sharing, car sharing and ride-sourcing services to
bridge the "first mile, last mile” gap betwaen commuters’ transit stops and their destinations.

* Continue research and development on transportation system infrastructure, induding:

# [ntegrate frameworks for lifecydle analysis of GHG emissions with life-
cycle costs for pavement and large infrastructure projects, and
» Health benefits and costs savings from shifting from driving to walking, bicycling, and transit use.
» Quadruple the proportion of trips taken by foot by 2030 drom a baseline

198 CARE. Potential State - Leve] Strategies to Advance Sustainable, Equitable Cormmunities and Raduce Vehicle Miles of Travel
(WIMTS - for Discussion




of the 2010-2012 California Housshold Travel Survey).

® Strive for a nine-fold increase in the proportion of trips taken by bicycle by 2030
{from a baseline of the 2010-2012 California Housshold Travel Survey).

® Strive, in passenger rail hubs, for a transit mode share of between 10 percent and 50
percent, and for a walk and bike mode share of between 10 percent and 15 percent.

Vehicle Technology Goals

# Through a strong set of complementary policies-including reliable incentives, significant
infrastructure investment, broad education and outreach, and potentisl regulation—aim to
reach 100 percent ZEV salas in the light-duty sector (PHEVs, BEVs, and FCEVs) by 2050,

# Make significant progress in ZEV penetrations in non-light-duty sectors.

+ Deploy low-emission and electrified rail vehicles.

Clean Fuels Goals

e Electrify the transportation sector using both electricity and hydrogen.
® Promote research development and deployment of low carbon fuels
such as renewable gas, incdluding renewable hydrogen.
+ Rapidly reduce carbon intensity of existing liquid and gaseous transportation fuels.

Sustainable Freight Goals

® Increase freight system efficiency of freight operations at specific facilities and slong
freight corridors such that more cargo can be moved with fewer emissions.

» Accelerate use of clean vehide and equipment technologies and fuels of
freight through targeted introduction of zero emission or near-zero emission
{ZE/NZE) technologies, and continued development of renewable fuels.

* Encourage State and federal incentive programs to continue supporting zero
and near-zero pilot and demonstration projects in the freight sector.

» Accelerate use of clean vehidle, squipment, and fuels in freight sector through targeted
introduction of ZE/NZE technologies, and continusd development of renewable fuels.
This includes developing policy options that encourage ZE/NZE vehicles on primary freight
corridors {e.q., Interstate-710); examples of such policy options include a separated ZE/
NZE freight lane, employing market mechanisms such as favorable road pricing for ZE/NZE
vehiclas, and developing fuel storage and distribution infrastructure along those corridors.

The transportation sector has considerable influence on other sectors and industries in the State. California’s
transportation sector is still primarily powerad by patroleumn, and to reduce statewids emissions, California
must reduce demand for driving; continue to reduce its gasoline and diesel fuel consumption; diversify its
transportation fuel sources by increasing the adoption of low- and zero-carbon fuels; increase the ease and
integration of the rall and transit networks to shift travel mods; and deploy ZE/NZE vehicles.

As California’s population continues to increase, land use patterns will directly impact GHG emissions from
the transportation sector, as well as those associated with the conversion and development of previously
undeveloped land. Specifically, where and how the State population grows will have implications on distances
traveled and tailpipe emissions; as well as on sscondary emissions from the transportation sector, including
emissions from vehicle manufacturing and distribution, fuel refining and distribution, demand for new
infrastructure {including roads, transit, and active transportation infrastructure), demand for maintenance
and upkesp of existing infrastructure. Conversion of natural and working lands further affects emissions,
with the attendant impacts to food security, watershed health, and ecosystems. Less dense development
also demands higher energy and water use. With the exception of VMT reductions, none of these secondary
emissions are currently accounted for in the GHG modals used in this Scoping Plan, but are nonetheless
important considerations. Additionally, compact, lower-VMT future development patterns are essential

to achieving public health, equity, sconomic, and conservation goals, which are also not modeled but ars
impartant ca-benefits of the overall transportation sector strategy. For example, high-speed rall station
focations were identified in downtown areas to reinforce existing city centers.
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Achieving LCFS targets and shifting from petroleum dependence toward greater rellance on low carbon fuels
also has the potential to affect land use in multiple ways. For example, increased demand for conventional
biofusls could require greater use of land and water for purpose-grown crops, which includes interactions
with the agricultural and natural and working lands sectors. On the other hand, continuing growth in fuels
from urban organic waste, as well as waste biomass such as composting residues, by-processing residues and
agricultural waste and excess forest biomass acts to alleviate the pressure on croplands to meet the need for
food, fead, and fuel, Likewise, captured methane from in-vessel digestion, landfills or dairy farms for use in
vehicles requires close interaction with the waste and farming sectors.

Also, as more electric vehicles and charging stations are deployed, drivers’ charging behavior will affect

the extent to which additions! electric generation capacity and ancillary services are needed to maintain a
raliable grid and accommodate a portfolio of 50 percent renewable slectricity by 2030, Charging control
and optimization technologies will determine how well integrated the electric and transportation sectors
can become, incduding, for instance, the widespread use of electric vehicles as storage for excess renewable
genaration, vehicle to grid, smart charging, and/or smart gridd. The GHG emissions intensity of electricity
affects the GHG savings of fuel switching from petroleum-based fuels to electricity; the cleaner the electric
grid, the greater the benefits of switching to electricity as a fusl. Similar to electric vehicles, hydrogen fuel
cell electric vehicles have zero-tailpipe emissions and can mitigate GHGs and criteria pollutants. Greenhouse
gas emissions could be further reduced with the use of renewable hydrogen, which can be produced using
renewable electricity or renewable natural gas.

The measures below include some required and new potential measures to help achieve the State’s 2030
target and to support the high-level objectives for the transportation sector. Some measures may be
designed to directly addrass GHG reductions, while others may result in GHG reductions as a co-benefit,

Ongoing and Proposed Measures ~ Vibrant Communities and Landscapes / VMT
Reduction Goals

» Mobile Source Strategy — 15 percent reduction in total light-duty VMT from the BAU in 2050
fwith measures to achisve this goal not specified; potential measures identified In Appendix C).

* Work with regions to update 5B 375 Sustainable Communities Strategies targets for 2035
to better align with the 2030 GHG target and take advantage of State rail investments.

# Stronger SB 375 GHG reduction targets will enable the State to make significant progress
toward the goal of reducing total Hight-duty YMT by 15 percent from expected levels in 2050,
but alone will not provide all of the VMT reductions that will be needed. The gap betwesan what
5B 375 can provide and what is needed 1o mast the State’s 2030 and 2050 goals needs to be
addressed through additional VMT reduction measures such as those mentioned in Appendin C.

® Implement and support the adoption and use of VMT as the CEQA metric of
fransportation impact, such that it promotas GHG reduction, the development
of multimodal transportation networks, and a diversity of land uses.

e Continue to develop and explore pathways to implement State-level VMT reduction strategies, such
as those outlined in the document “Potential State-Level Strategies to Advance Sustainable, Equitable
Communities and Reduce Vehicle Miles of Travel (VMT) ~ for Discussion — included in Appendix C —
through a transparent and inclusive interagency policy development process
to evaluate and identity implementation pathways for additional policies to
reduce VMT and promots sustainable communities, with a focus o

# Accelerating equitable and affordable transit-oriented and infill development
through new and enhanced financing and policy incentives and mechanisms,
e Promoting stronger boundaries to suburban growth through enhanced
support for sprawl containment machanisms such as urban growth
boundaries and transfer of development rights programs,
o ldentifying performance criteria for transportation and other infrastructure investments

199 Refers to the document discussed at the September 2016 Public Workshop on the Transportation Sector to Inform
Davalopmant of the 2030 Target Scoping Plan Update, also available at:




to ensure alignment with GHG raduction goals and other State policy pricrities and

expand access to transit, shared mobifity, and active transportation choices,
® Promaoting efficient development patterns that maximize protection of natural and working lands,
# Developing pricing meachanisms such as road user/VMT-basad

pricing, congestion pricing, and parking pricing strategies,
¢ Reducing congestion and related GHG emissions through commute trip reduction strategies, and
# Programs to maximize the use of alternatives to single-ocoupant vehicles,

including bicycling, walking, transit use, and shared mobility options.

# Finalize analysis of the results of the pilot road usage charge program, implemented pursuant to $B
1077 (DeSaulnier, Chapter 835, Statues of 2014}, and evaluate deployment of a statewide program.

e Continue promoting active transportation pursuant to 5B 99 ({Committee on Budget and Fiscal
Review, Chapter 359, Statutes of 2013) - The Active Transportation Program and beyond,

+ Continue to build high-speed rall and broader statewide rail modernization
pursuant to the funding program in SB 862 (Committee on Budget and
Fiscal Review, Chapter 36, Statutes of 2014) and other sources.

* Encourage use of streets for multiple modes of transportation (including public transit and active
transportation, such as walking and bicycling), and for all users, including the elderly, young, and lass
able bodied, pursuant to AB 1358 (Leno, Chapter 657, Statutes of 2008) - Complete Streets policies.

* Support and assist local and regional governments, through technical assistance, and grant and other
local assistance programs, to develop and implement plans that are consistent with the goals and
concepts in The Second Investment Plan for Fiscal Years 2016-2017 through 2018-2019°°° and its
subsequent updates, and Appendix C: Vibrant Communities and Landscapes, including the following:

# California Climate Investment programs such as Transformative Climate
Communities Program, ensuring promotion of GHG reductions from
neighborhood-level community plans in disadvantaged communities.

& AB 2087 (Levine, Chapter 455, Statutes of 2018) - Help local and State agencies apply
core investment principles when planning conservation or mitigation projects.

e High spesd rall station area plans.

# implementation of updated General Plan Guidslines.

® Per SB 350, implement the recommendations identified in the Barriers Study to accessing ZE/NZE
transportation options for low-income customers and recommendations on how to increase
access.?" And, track progress towards these actions ovaer time to ensure disadvantaged
communities are getting equal access and benefits relative to other parts of the State.

# Take into account the current and future impacts of climate change when
planning, designing, building, operating, maintaining, and investing in
State infrastructure, as required under Executive Order B-30-15.

Ongoing and Proposed Measures — Vehicle Techoology

» Implement the Cleaner Technology and Fuels Scenario of
CARB's Mobile Source Strategy, which includes:
# An expansion of the Advanced Clean Cars program, which further increases
the stringency of GHG emissions for all light-duty vehicles, and 4.2 million
zero emission and plug-in hybrid light-duty electric vehicles by 2030,
# Phase 1 and 2 GHG regulations for medium- and heavy-duty trucks, and
s {nnovative Clean Transit,
» Pariodically assess and promote deaner fleet standards.
e Deploy ZEVs across all vehicle classes, indluding rail vehicles,
along with the necessary charging infrastructure.
» Encourage State and federal incentive programs to continue supporting
zero and near-zero pilot and demonstration projects.
e Collaborate with the U.S. Envivonmantal Protection Agency to promulgate more

200 CARB. January 2018, Cap-and-Trade Auction Proceeds Second Investment Plan: Fiscal Year
Sailable at:
201 CARB. 2017 Low-Income

201617 through 2018419,

arrigrs Study, Part B: Overcoming Barriers to Clean Transporiation Access for Low Income Residents.
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stringent locomotives requirements, ™ work with California seaports, ccean carriers,
and other stakeholders to develop the criteria to incentivize introduction of Super
Low Emission Efficient Ships, and investigate potential energy efficiency improvements
for transport refrigeration units and insulated truck and trafler cargo vans.
» Promote research, development, and deployment of new technology
to reduce GHJs, criteria pollutants, and toxics.
s Implement a process for intra-state agency and regional and local transportation coordination
on automated vehicles to ensure shared policy goals in achieving safe, energy efficient, and
low carbon autonomous vehicle deployment that also contribute to VMT reductions.

Ongoing and Proposed Measures — Clean Fuels

* Continue LCFS activities, with increasing stringency of at least
18 percent reduction in carbon intensity {Ch,

» Continue to develop and commercialize clean transportation fuels through renewable energy
integration goals, tax incentives, research investments, support for project demonstration, public
outraach, setting procurement standards, including updating State and local procurement contracts.

& Por SB 1383 and the SLCP Strategy, adopt regulations to reduce and recover methane
from landfills, wastewater treatment facilities, and manure at dairies; use the methane as a
source of renewable gas to fuel vehicles and genarate electricity; and establish infrastructure
development and procurement policies to deliver renewable gas to the market.

* Accelerate deployment of alternative fueling infrastructure pursuant to the following:

# 5B 350 — CPUC to accelerate widespraad transportation electrification.
+ Exacutive Order B-16-2012 and 2016 ZEV Action Plan — call for
infrastructure to support 1 million ZEVs by 2020,
& CEC Alternative and Renewable Fusl and Vehicle Technology Program (ARFVTP).
# CPUC's NRG settlement.
e CALGreen Code provisions mandate installation of PEV charging
infrastructure in new residential and commercial buildings.*®
= {OU electric vehicle charging infrastructure pilot programs.

Ongoing and Proposed Measures — Sustainable Freight

» Implement the California Sustainable Freight Action Plan:
® 25 percent improvement of freight system efficiency by 2030,
# Deployment of over 100,000 freight vehicles and equipment capable
of zero emission operation, and maximize near-zero emission freight
vehicles and equipment powered by renewable energy by 2030,

Ouogoing and Proposed Measures ~ California and Transportation Plan

+ Update every five years and implement California Transportation Plan.

Sector Measures

¢ Implement the post-2020 Cap-and-Trade Program

Potential Additional Actions

The actions below have the potential to reduce GHGs and complement the measures and policies identified
in Chapter 2. These are included to spur thinking and exploration of innovation that may help the State
achieve its long-term climate goals.

¢ Develop a set of complementary policies to make light-duty ZEVs dear market winners, with
a goal of reaching 100 percent light-duty ZEV sales. This could include the following:
® Reliable purchase/trade-in incentives for at least 10 years.
# Dealer incentivas for ZEV sales.
+ Policies to ensure operating cost savings for ZEVs relative to internsl

202 ik
208 Such asy
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combustion engines, including low cost electricity.
+ Additional investments in charging and ZEV refueling infrastructure.
o A broad and effective marketing and outreach campaign.
# Collaborations with cities 1o develop complementary incentive and use policies for ZEVs.
* Targeted policies to support ZEV sales and use in low income and disadvantaged communities.

# Develop a Low-Emission Diesel Standard to diversify the fuel pool by incentivizing
increased production of low-emission diesel fuels. This standard s anticipated
to both displace consumption of conventional diese!l with increased use of low-
asmission diesal fuels, and to reduce emissions from conventional fuels.

+ Continue to develop and explore pathways to implement State-level VMT reduction strategies,
such as those outlined in Appendix C through a transparent and inclusive interagency policy
development process to avaluate and identify implementation pathways for additional policies
to reduce VMT and promote sustainable communities, with a focus on the following:

» Accelerating equitable and affordable transit-oriented and infill development

through new and enhanced financing and policy incentives and mechanisms.

Promote infrastructure necessary for residential development in existing

communities, and ensure any urban growth boundaries are paired with significant

infill promotion strategies and removal of infill development barriers.

tdentifying performance criteria for transportation and other infrastructure investments, to

ensure alignment with GHG reduction goals and other State policy priorities, and improve

proximity, expanded access to transit, sharad mobiity, and active transportation cholces.

Promaoting efficient development patterns that maximize protection of natural and working lands.

Developing pricing mechanisms such as road user/VMT-basad

pricing, congestion pricing, and parking pricing strategies.

® Reducing congestion and related GHG emissions through programs to
maximize the use of alternatives to single-cccupant vehicles, including bicycling,
walking, transit use, and shared mobility options for commute trips.

= Continus to promote research and standards for new and existing
technologies o reduce GHGs, including but not imited o

+ Low rolling resistance tires in the replacement tire market, subject to certification standards that
identify tires as low rolling resistance tires or verify emissions reductions and potential fuel savings.
# impacts on VMT of car sharing, ride-sourcing, and other emerging mobility options.
* Driving behaviors that reduce GHG emissions, such as ecodriving
training and real-time feedback mechanisms.
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fry his 2015 State of the State address, Governor Brown established 2030 targets for GHG emissions
reductions and called for policies and actions to reduce GHG amissions from natural and working lands,
including forests, rangelands, farms, wetlands, and soils. The passage of SB 1386 (Wolk, Chapter 535,
Statutes of 2015-16) codified this policy and emphasized the important role natural and working lands play in
the State’s climate strategy. This Scoping Plan focuses renewed attention on California’s natural and working
lands and the contribution they make to meet the State’s goals for carbon sequestration, GHG reduction, and

climate change adaptation.

California’s natural and working lands encompass a range of land types and uses, including farms, ranches,
forests, grasslands, deserts, wetlands, riparian areas, coastal areas and the ocsan-- as well as the graen
spaces in urban and built environments. These resources can be both a source and sink for GHG emissions.
Policy i this sector must balance GHG emissions reductions and carbon sequestration with other co-
benefits, such as clean air, wildlife and pollinator habitat, strong sconomies, food, fiber and renewable energy
production, and water supply.#®

Recent trends indicate that significant pools of carbon from these landscapes risk reversal over the period
2001-2010 disturbance caused an estimated 150 MMT C loss, with the majority- approximately 120 MMT C-
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lost through wildland fire ®™ At the same time, energy use, methane, and N.O emissions from the agricultural
sector accounts for eight percent of the emissions in the statewide GHG inventory.

California’s climate objective for natural and working lands s to maintain them as a carbon sink {Le., net zero
or negative GHG emissions) and, where appropriate, minimize the net GHG and black carbon emissions
associated with management, biomass utilization, and wildfire svents. In order to achieve this objective,

this Plan directs the continued development of the broad and growing understanding of carbon dynamics

on California’s landscapes, statewide emission trends, and their responses to different land management
scenarios. Further, in order to build a programmatic framework for achieving this long-term objective to
maintain California’s natural and working lands as a carbon sink, this Plan directs the State to quantify the
carbon impacts of both publicly funded (e.g., bonds, special taxes, general fund) climate intervention activities
on California’s natural and working lands made through existing programs as well as potentisl regulatory
actions on land managemeant. This Plan proposes an intervention based reduction goal of at least 15-20 million
metric tons by 2030 as a reasonable beginning point for further discussion and development based on the
State's current preliminary understanding of what might be feasible. This Plan recognizes that achieving an
initial statewide gosl of sequestering and avoiding emissions in this sector by at least 15-20 million metric tons
by 2030 through existing pathways and new incentives would provide a crucial complement to the measures
described in this Scoping Plan and will inform the development of longer-term natural and working lands goals.
Achieving this ambitious climate goal will require collaboration and support from State and local agencies,
which must inprove their capacity to participate and benefit from State dimate programs, and set the path for
natural and working lands to help the State meet s long-range cimate goals,

This section outlines how the State will achieve California’s climate objectives to: {1) maintain them as a
resilient carbon sink (Le., net zero or negative GHG emissions), and (2) minimize the net GHG and black
carbon emissions associated with management, biomass disposal, and wildfire events to 2030 and beyond.

fmplementation will ncdlude policy and program pathways, with activities related to land protection; enhanced
carbon sequestration; and innovative biomass utilization. The framework for this section is to:

e Pratect land from conversion to more intensified uses by increasing
conservation opportunities and pursuing local planning processes in urban and
infrastructure development patterns that avoid greentield development.
¢ Enhance the resilience of and potential for carbon sequestration on lands through management
and restoration, and reduce GHG and black carbon emissions from wildfire and management
activities. This enhancement includes expansion and managemant of green space in urban areas.
* innovate biomass utilization such that harvested wood and excess agricultural and forest
biomass can be used o advance statewide objectives for renewable energy and fuels, wood
product manufacturing, agricultural markets, and soif haalth, resulting in avoided
GHG emissions relative to traditional utilization pathways. Associated activities
should increase the resilience of rural communities and sconomies.

To accomplish these objectives, the State, led by California Natural Resources Agency (CNRA}, California
Department of Food and Agriculture {CDFA), California Environmental Protection Agency {CalEPA) and CARB
will complete a Natural and Working Lands (NWL) Climate Change Implementation Plan {(Implementation
Plan) in 2018 to evaluate a range of implementation scenarios for natural and working lands and identity
long-term (2050 or 2100) sequestration goals that can be incorporated into future climate policy. The
Implemantation Plan will:

® Include a projection of statewide emissions under business-as-usual land use and managemaent
conditions and alternative scenarios, as well as a listing and quantitative assessment
of conservation and management activities the state may pursue to achieve
the NWL climate objectives and the statewide goals of at least 15-20 MMTCO ¢
emissions sequestering and avoidance from the NWL sector by 2030,
+ {dentify state departments, boards, conservancies, and CNRA and CDFA
programs responsible for meeting the 15-20 MMTCQ e goal by 2030; and
» {dentify methodologies to be used by State programs to account for the




GHG impacts of prior state funded land use and management interventions,
and to be used to estimate the GHG impacts of future interventions.

While growing trees and other vagetation, as well as soil carbon sequestration, reduce some of the carbon
losses measured, climate change itself further stresses many of these systems and affects the ability of
California’s landscapes to maintain its carbon sink. The State will continue to rely on best available science
to support actions and incentives to slow and reverse these trends, in concert with other production and
ecological objectives of land use. The Forest Climate Action Team, Healthy Soils Initiative, State Coastal
Conservancy’s Climate Ready Program, various California Climats Investment programs, and CARB's
compliance offset program already undertake portions of this work, As we move towards and maximize the
ability of our land base to serve as a carbon sink, it will also be important to strengthen these individual
activities through the coordination and aggregation of ecoregional plans that inform these interventions.
These and future additional efforts can not only protect California’s natural carbon stocks, they can also
improve quality of life in urban and rural communities alike and increase the climate resilience of agricultural,
forestry, and recreational industries and the rural communities they support; the State’s water supply;
biodiversity; and the safety and environmental health of all who call California home.

Research and Policy Needs

Research is ongoing across agencies to advance the state of the science on NWL carbon dynamics, including
a number of projects within the Fourth Climate Change Assessment, and a compendium of climate research
being managed by the CNRA that will be completed in 2018, Additionally, California needs a well-defined
reference case, or “business as usual” scenario to set a comprehensive and strategic path forward for
California’s lands and ocean environments to contribute to the State’s climate goals. Finally, efforts must
increase to gather, interpret, and unify best available science on the GHG and carbon sequestration impacts
of land use and management practices applied across forests, cultivated agricultural lands, rangelands and
grasslands, wetlands, coastal and ocean systems, desert ecosystems, and urban and other settled lands.

The Implementation Plan, as summarized above, will utilize the Protect-Enhance-Innovate framework and
employ projections for carbon sequestration and GHG emissions from California’s land base under reference
case and increased management scanarios. The quantitative outputs of these projections, expressed as
carbon dioxide equivalents will drive acreage needs for implementation using CO e/acre results from multiple
modeling efforts. The Implementation Plan will also identify GHG emissions quantification within and across
programs and agencies and describe implementation monitoring and emissions inventories.

Natural and Working Lands Inventory

fn arder to understand how carbon is released and sequestered by natural and working landscapes, CARB has
worked extensively with other State agencies, academic researchers and the public to develop a Natural and
Working Lands inventory that will guide this process. As with other sectors, the CARB Natural and Working
Lands inventory reprasents a snapshot of emissions in recent years, using a combination of reported and
measured data. A time lag exists between the last vear of available dats and the completion of the inventory
to allow time for reporting and processing the data. For emission sources that are hard to individually measure,
the CARB inventory estimates emissions based on "surrogates,” such as the typical amount of travel on
unpaved roads to estimate particulate matter emissions at the county level The most recent Inventory can also
be “forecast” to project prevailing conditions in a future year based on rules and programs currently in place -
known as a "business as usual projection” - along with scenarios to explore the benefits of further strategies to
reduce emissions. Forecasts of business-as-usual and policy scenarios guide planning efforts.

As discussed below, ongoing research into forecasting emissions from Natural and Working Lands includes
3 project at Lawrence Berkeley National Laboratory funded by CNRA. CARB is monitoring this and other
research activities and will incorporate results into a proposed inventory and forecasting methodology for
Natural and Working Lands, CARB will solicit public feedback and review on the resulting product prior to
compileting the first full Natural and Waorking Lands Inventory by the end of 2018, as called for in SB 859. The
Natural and Working Lands lnventory is spatially-resolved, so it can be segmentad by county, watershed, or
other regional planning areas. This spatial rescolution sllows local governments and regional organizations to
use the inventory, along with more granular location-specific information, to track progress from projects in
their urisdictions,



CARE plans to update the forest component of the Natural and Working Lands inventory to include 2012
GHG emissions estimates, followed by emissions estimates for soil carbon, urban forestry, and croplands

by mid-2018. Work currently in progress applies airborne and space-based technologies to monitor forest
health and quantify emissions assoclated with land-based carbon, California and federal agencies are working
with researchers and funding studies to enhance our understanding of the roles of forests and other lands in
climate change using rapidly advancing remote sensing technology #0527

CALAND Carbon Emissions Model

CNRA is managing the development of a CALAND model through Lawrence Berkeley National Laboratory,
which will include a projection of business-as-usual emissions as well as a listing and gquantitative assessment
of conservation and management activities the State may pursue to achieve at least 15-20 MMT sequestration
and GHG avoided emissions from the NWL sector by 2030

CNRA, along with CARB and CDFA, will establish a formal public engagement process to gather
external scientific expertise to inform development and finalization of the CALAND maodel for use in the
Implementation Plan, Developmeant of the Implementation Plan itself will also include a formal public process.

Stratagies that reduce GHG emissions or increase sequestration in the natural and working lands sector
aften overlap and result in synergies with other sectors, most notably at intersections with land use, biomass
and waste utilization, energy and water. It will be important for the sector to make critical linkages to other
sectors, including energy, transportation fuels, and waste, and develop plans to integrate the natural and
working lands sector into axisting modsls, such as PATHWAYS and REMI

Landowner, local, and regional decisions affect land use development patterns and natural and working land
conversion rates; conversely, conservation activities can support infill-oriented regional development and
related transportation needs. As discussed earlier in the Transportation Sustainability section, under SB 375,
Sustainable Communities Strategies (3CSs) aim to link transportation, housing, and climate policy to reduce
per capita GHG emissions while providing a range of other important benefits for Californians. Some 5CSs
include policies, objectives or implementation measures relating to conservation and land protections, and
to urban greening.®® Protecting natural and working lands that are under threat of conversion can promote
infill development, reduce VMT, limit infrastructure expansion, and curb associated GHG emissions. An
integrated vision for community development, land conservation and management, and transportation i a
key component of meeting our transportation and natural and working lands goals.®

Agricultural and commercial forestry operations produce biomass as both an objective {i.e., food and fiber
production} and a waste by-product. How this material is utifized can either increase or decreass emissions
associated with management and restoration activities, turn waste into usable products, displace fossil

fuels used in energy and transportation, and increase carbon stored in durable wood products in the built
environment. Finding productive ways to use this material offers new opportunities to reduce GHG emissions,
promote carbon sequestration, and generate economic resources for forest, agricultural, and waste sectors
and communities. California is investigating ways to transform how organic waste from the agricultural and
municipal sectors is managed to mest SLCP emissions reductions targets required by SB 138320

and to protect public health. Cross-sector synergies and complete waste inter-cycles, discussad further

in the Waste Management section, result from consclientious treatment of these resources, including
opportunities to improve soil health, increase renewable energy generation, and enhance market support for
non-commercial products and waste. Productive utifization of dead and dying trees is a significant focus of
the Governor's Tree Mortality Task Force, and efforts to resolve the current shortfall in utifization capacity is
addressed in that State of Emergency Declaration as well as in 5B 859

Natural and working lands stewardship is essential to securing the State’s water supply along the entire

206 Asner, G. at al, [20158) Progressive forest canopy water loss during the 2012-2015 California drought. PNAS 113.2: E249-E285

207 Battles, 1. et al. (in prograss) Innovations in measuring and managing forest carbon stocks in California. Project 2C: dth California
Clirmate Change Assesament. Natural Resources Agency. resources.ca.goviclimatefourth/

208 Livingston, Adam. Sustainable Communities Strategies and Conservation. January 2016, Available at:
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supply chain, from protection and management of the forestad headwaters to preserving the ability of
mountain meadows to retain and filter water ensuring flows and habitat in the Delta and its tributaries, end
use efficiencies in agricultural and urban uses, and groundwater infiltration and utilization statewide. For
example, more efficient water and energy use in farming operations could support GHG emissions reductions
goals in the energy sectors. And improving forest health in the Sierra Nevada, Cascades, and other
headwaters protects water quality and availability, in alignment with the California Water Action Plan.

While agricultural and forest lands comprise the greatest acreage of NWL statewide, representing significant
opportunity for achieving the State’s NWL climate goals, actions on all NWL remain critical. The land
management strategies and targets included in these sections are #lustrative of the types of actions that will
be necessary to maintain all of California’s NWL and urban green space as a net sink of carbon, and are being
used to aid in development of scenario modeling. The Implementation Plan will use this scenario modeling to
scope the scale of action needed to ensure resilient future landscapes and identity key areas for advancement.

Agriculeure’s Role in Emissions Reductions and Carbon Sequestration

fn 2030 and 2050, the agricultural sector must remain vibrant and strong. California’s agricuitural production
is critical to global food security. It is also vulnerable to dimate change. A study® by the University of
California concluded that the drought in 2015 cost the state economy $2.7 billion and 21,000 full time jobs.
These losses are expected to ripple through rural communities for another several years. This Hustrates the
impartance of strengthening agriculture while protecting rescurces and mitigating climate change.

As the State works to meet emissions reductions goals, the agricultural sector can reduce emissions from
production, sequester carbon and build soll carbon stocks, and play a role in cross-sectoral etforts to
maximize the benefits of natural and working lands.

Climate-smart agriculture is an integrated approach to achieving GHG reductions while also ensuring food
sacurity and promeoting agricultural adaptation in the face of climate change. Conserving agricultural land,
sequestering carbon in agricultural soils, emploving a variety of techniques to manage manure on dairies, and
increasing the efficiency of on-farm water and energy use are examples of practices that can achieve climate
and food production goals across diverse agricultural systems. Climate-smart agriculture can support the
Protect, Enhance, and Innovate goals.

Approximately 60 percent of agricultural emissions are methane emissions from the dairy and livestock
sectors, Emissions come from the animals themselves, through enteric fermentation, as well as from
manure management-aspecially at dairies. 5B 1383 and the resultant SLCP Strateqy dentify a mix of
voluntary, incentive-based, and potential regulatory actions to achieve significant emissions reductions
from these sources. A variety of techniques can attain the best results for sach specific farming operation;
effectively implementing a broad mix of strategies will reduce the GHG emissions from the agricultural
sector significantly. CARB and CDFA and other agencies are working together to solicit input from industry,
environmantal, and community groups to encourage early and meaningful action to reduce emissions from
the livestock sector.

Over the last several years, farms have begun to optimize fertilizer applications to protect water quality,
maintain high yields, and reduce emissions of N,O, a greenhouse gas. Farmers are required through the
Irrigated Lands Regulatory Program to manage nitrogen fertilizers to protect water quality through the use of
nitrogen management plans. Nitrogen management plans are a tool designed to prevent over-applications of
nitrogen through an approach that accounts for the nitrogen inputs from water, soil amendments and other
sourcas, and also accounts for nitrogen removed from the field, COFA's Fertilizer Research and Education
Program, in coordination with university researchers and others, has developed fertilization guidelines 1o
optimize the rate, timing and placement of fertilizers for crops that represent more than half of the ¥rigated
agriculture in California. Similarly, innovations in water managemaent and the expansion of high efficiency
irrigation methods also are contributing to NLO reductions

21 Howitt, Richard £, Duncan MacEBwan, Josug Medellin-Azuara, Jay R. Lund, Daniel &, Sumner. 2015, Economic Analysis of
the 2015 Drought fc:zr California. Davis, CA: Center for Watershed Saiences, University of California — Davis.
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California’s farms and ranches have the ability to remove carbon from the atmosphere through management
practices that build and retain soil organic matter. Adequate soil organic matter ensures the continued soll
capacity to function as a vital living ecosystem with multiple benefits, producing food for plants, animals,
and humans. The Healthy Soils Initlative, announced by Governor Brown in 2015, offers an opportunity to
incentivize the management of farmland for increased carbon sequestration in soll, also augmenting co-
benefits including improved plant health and yislds, increased water infiltration and retention, reduced
sediment erosion and dust, improved water and alr quality, and improved biclogical diversity and wildiife
habitat.

5B 859, signed into law in 2016, establishes the Healthy Soils Program at CDFA to provide incentives to
farmers. It enables financisl support for on-farm demonstration projects that "result in greenhouse gas
benefits across all farming types with the intent to establish or promote healthy soils”, It defines healthy
soils as “solls that enhance their continuing capacity to function as a biological system, increase soll
organic matter, improve soil structure and water-and nutrient-holding capacity, and result in net long-term
greenhouse gas benefits.”

As noted in the Cross-Sector Interactions section, State and local efforts to manage land for carbon
saquestration must work in conjunction with existing plans, incentives, and programs protecting California’s
water supply, agricultural fands, and wildlife habitat. This Scoping Plan fits within a wide range of ongoing
planning efforts throughout the State to advance economic and environmental priorities associated with
natural and working lands.

The Role of Forests in Emissions Reductions and Carbon Sequestration

Decades of fire excdusion, coupled with an extended drought and the impacts of climate change, have
increased the size and intensity of wildfires and bark beetle infestations; exposed millions of urban and rural
rasidents to unhealthy smoke-laden alr from wildfires; and threatened progress toward meeting the state’s
long-term climate goals. Managing forests in California to be healthy, resilient net sinks of carbon is a vital
part of California’s climate change policy.

More than 100 million trees are dead, and recent wildfires have been among the most destructive and
expensive in state history. As many as 15 million acres of California forests are estimated to be unhealthy
and in need of some form of restoration, including more than 9 million acres managed by federal land
management agencies and 6 million acres of State and privately managed forests,

California’s urban forests also face multiple challenges, induding drought and invasive exotic insects. Urban
forests require maintenance to praserve the multiple values they provide and merit expansion to sequester
carbon and secure other benefits to urban dwellers and the State,

The California Forest Carbon Plan (FCP), being developed by the Forest Climate Action Team (FCAT), seeks
to establish California’s forests as a more resilient and reliable long-term carbon sink, rather than a GHG and
black carbon emission source, and confer additional scosystem benefits through a range of management
strategies. ¥ The FCP amphasizes working collaboratively at the watershed or landscape scale to restore
resilience to all forestiands in the state.

The current draft of the FCP places carbon sequestration and reducing black carbon and GHG emissions as
one set of management objactives in the broader context of forest health and a range of other important
forest co-benefits. California will manage for carbon alongside wildlife habitat, watershed protection,
recreational access, traditional tribal uses, public health and safety, forest products, and local and regional
economic development.

212
86




Federally managed lands play an important role in the achievemant of the California cdimate goals established
in AB 32 and subsequent related legisiation and plans. Over half of the forestland in California is managed

by the federal government, primarily by the USDA Forest Service Pacific Southwest Region, and these lands
comprise the largest potential forest carbon sink under one ownership in the state. Several regulatory, policy,
and financial challenges have hindered the ability of the Forest Service and Department of Interior agencies
{(Bureau of Land Management and National Park Service) to increase the pace and scale of restoration
needed, such as the current budget structure to fund wildland fire suppression and the procedural
requirements of a number of federal environmental and planning statutes. The State of California must
continue to work closely and in parallel to the federal government's efforts to resolve these obstacles and
achieve forest health and resilience on the lands that federal agencies manage.

Protection of Land and Land Use

California witl continue to pursue developmaent and naw infrastructure construction patterns that avoid
greenfield development, imit conflicts with neighboring land uses, and increase conservation opportunities
for NWL 1o reduce conversion to intensified uses, Success will depend on working through local and regional
land use planning and permitting, as well as developing incentives for participation by local governments and
individual landowners,

Enhance Carbon Sequestration and Resilience through Management and Restoration

California will increase efforts to manage and restore land to secure and increase carbon storage and
minimize GHG and black carbon emissions in a sustainable manner so that the carbon bank is resilient and
provides other benefits such as water quality, habitat and recraation.

One tool to demonstrate the potential for greater management and restoration on NWL is the CALAND
modal. As detailed in the Discussion Draft?® and discussed above, it considers a variety of managemant

and restoration activities employed across the State. Version 1 of the CALAND model considered two
potential scenarios, 3 “low” and a “high"” rate of implementation to 2030, with resulting carbon sequestration
outcomes to 2050, The acreages given in the "low” scenario all represent feasible implementation on public
and private lands beyond current rates for the listed activity, given availability of additional funding and other
supporting rescurces. The "high” scenario represents a more ambitious approach, requiring new programs
and policies, including collsboration with federal partners, to support implementation,

The activities presented in the Discussion Draft and Version 2 of CALAND are not inclusive of all activities
under this strategy. Modeling will continue beyond finalization of the Scoping Plan. Agencies and modelers
will continue to identify and analyze land management and restoration activities to advancs the State's
climate goals and improvements in modeling projections or other quantification protocols.

Management and restoration activities under consideration to help reduce GHG emissions beyond those
identified in initial modeling include, but are not limited to the following:

e Forest fuel reduction treatments, reforestation, other restoration
activities, prascribed fire and managed ignition.

* Restoration of mountain meadows, managed wetlands in the Sacramento
San Joaquin Delta, coastal wetlands and desert habitat,

# {ncreasing the extent of eelgrass beds,

# Creation and management of parks and other greenspace in urban
greas, including expansion of the existing urban tres canopy.

# implementation of U.5. Department of Agriculture (USDA) Natural Resource
Conservation Service (NRCS) management practices suitable for California agriculture
including those practices identified in the Healthy Soils Incentive Program.

# Compost application to rrigated cropland.

Additional potential tools to encourage these activities incdude working with the federal government to
fund more management on federal lands, mitigating for land conversion {as modeled by the High Speed Rail
Authority), and revisiting the Forest Practices Act to enhance carbon sequestration benefits associated with
timbar production activities.
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Innovate NWL Waste Urilization Pathways

Excess materials generated by commercial agricultural and forestry operations, biomass and wood harvested
through forest health and restoration treatments, and material that s generated in response to Tree
Mortality Emergency activities, should be used in 3 manner that minimizes GHG and black carbon emissions
and promotes public and environmental health. The Legislature and Governor Brown set an ambitious

goal of 75 percant recycling, composting or source reduction of solid waste in landfills by 2020, The State
and stakeholders must develop targeted policies or incentives to support durable markets for all of this
diverted material. Market opportunities include production of renewable electricity and biofuels, durable
waod products, compost and other soll amendmaents, animal feed and bedding, and other uses. Research,
development, and implementation activities in energy, wood products, waste, and soil amendment fields
should be spatislly-scaled to better link waste generation with infrastructure development.

The goals of this sector, with the potential to reduce GHGs and complement the measures and policies
identified in Chapter 2, are described in Looking to the Future. The development of the Implementation Plan
witl spur thinking and exploration of innovation that may help the State achieve its long-term climate goals.

The Waste Management sector covers all aspects of solid waste® and materials management including
reduction/reuse; recycling, and remanufacturing of recovered material; composting and in-vessel (anaerobic
and aerobic) digestion; blomass management [chip and grind, composting, blomass convarsion); municipal
solid waste transformation; and landfilling. This sector also includes market development programs, such as
the State’s recycled-content product procurement program and a range of grant and loan programs. Data
from CalRecycle’s report, 2074 Disposal Facility-Based Characterization of Solid Waste in California, shows
that materials, such as organics, that decompose in landfills and generate methane comprise a significant
portion of the wasts stream. Methana 15 a potent SLCP with a global warming potential 25 times greater than
that of carbon dioxide on a 100-year time horizon and more than 70 times greater than that of carbon dioxide
on a 20-ysar time horizon ™

Within CARB's greenhouse gas inventory, emissions from the waste management sector consist of methane
and nitrous oxide emissions from landfills and from commercial-scale composting, with methane being

the primary contributor to the sector’s emissions. The sector emitted 8.85 MMTCO,e in 2014, comprising
approximately 2 percent of the State’s GHG emissions.,

Emissions from racycling and waste have grown by 19 percent since 2000, The majority of those emissions
are attributed to landfills, despite the majority of landfills having gas collection systems in place.? Landfill
emissions account for 94 percent of the emissions in this sector, while compost production facilities make up
a small fraction of emissions.®” The annual amount of solid waste deposited in California landfills grew from
37 million tons in 2000 to its peak of 46 million tons in 2005, followed by a declining trend until 2009 when
landfilled solid waste stabilized to relatively constant levels. Landfill emissions are driven by the total waste-in-
place, rather than year-to-year fluctuation in annual deposition of solid waste, as the rate and volume of gas
produced during decomposition depends on the characteristics of the waste and a number of environmentasl
factors. Az a result, waste disposed in a given vear contributes to emissions that year and in subsequent
years.

I addition to direct emissions, the reduction, reuss, and recycling of waste materials decreases upstream
GHG amissions associated with the extraction and processing of virgin materials and their use in production
and tmmpmt of products. Although many of these upstream GHG emissions happen outside of California,
California’s waste policies can reduce both local and global GHG emissions and create jobs within the State.

214 In general, the term zolid waste refers to garbage, r'ufus;e, sludges, and other dizcarded solid materials rasulting from residential
activities, and industrial and commercial oparations. This term generally doas not include solids or dizselved material in
dcm'nastm sewage o other significant pollutants in water such as silt, dissobved or suspended solids in industrial wastewatar
sffluants, dissolved materials in irrigation return flows or other commean water poliutants.

215 Intergovernmantal Panel on Climate Change. 2007, Climate Change 2007: \le\mg Group & Tiw F‘hy wal Saience Bauz. 2.10.2
Diract Global Warming Fotentials. Fourth Assessment Report. +

216 CARB. 2013, California Greenhouse Gas Inventory for 2000-2013 - by Category as Defined in the 2008 & copmg Ciraft Plan
{based upon IPCC Fourth Assessrment Report’s Global Warming Potentials).

217 CARB. 2016, 2016 Edition California GHG Emission Inventory. California Greenhouse Gaz Emizsion Inventory: 2000-2014.
Yarsion Juns 17, 2016,




While landfills are an effective and relatively safe way to manage some waste, disposal-centric activities
result in squandering valuable resources and generate landfill gases as well as other risks. & large fraction

of the organics in the waste stream can be diverted from landfills to composting or digestion facilities to
produce beneficlal products. Morsover, food waste is the largest component of organics disposed in landfills;
a portion of this is edible and should be captured at its source and, for example, provided to food banks

to feed people in need. A State waste management sactor "loading order” should focus more attention

on reducing how much waste we generate and recovering and recycling whatever resources we can, using
fandfills as a last resort,

Landmark initiatives like the Integrated Waste Managemaent Act of 1989 (AR 939) demonstrate California’s
etforts to builld communities that consume less, recycle more, and take resource conservation to higher and
higher levels. Statewide, Californians achieved a 49 percent recycling rate in 2014, and recyding programs
support an estimated 75,000 to 115,000 green jobs in California, If California were to achieve a 75 percent
statewide solid waste recyding rate by 2020-a goal set out by the Legislature inn AB 341 {Chesboro, Chapter
476, Statutes of 2011)-by recycling and remanufacturing at in-state facilities, the State could potentially
generate an additional 100,000 green jobs.?” In addition to employment contributions, diversion of organic
waste from landfills can generate positive environmental impacts. Compost from organic matter provides
soif amendments to revitalize farmiand, reduces rrigation and landscaping water demands, contributes to
erosion control in fire-ravaged landscapes, and potentially increase long-term carbon storage in rangelands.
Froduction and use of bicenergy in the form of biotuels and renewable natural gas has the potential to
reduce dependancy on fossil fusls for the transportation sector. For the energy sector, however, renewable
natural gas faces safety, feasibility, and cost issues.

The State has a robust waste management system In place, with established programs that reduce air
emissions through activities such as gas cciiectaon systems from landfilis?” and stringent recycling mandates.
AR 939 required cities and counties to reduce the amount of waste going to landfills by 50 percent in 2000,
and municipalities have nearly universally met this mandate. Californians dispose about 30 million tons of
solid waste in fandfills each year, To further reduce landfilled solid waste, the Legislature adopted AB 341

to achieve more significant waste reductions by setting a goal that 75 percent of solid waste generated be
reduced, recycled, or composted by 2020, and by mandating commercial recycling. AB 1826 {Chesboro,
Chapter 727, Statutes of 2014) added requirements regarding mandatory commercial organics recyding.

Although solid waste management has evolved over the last 27 vears and diversion rates (which include maore
than recycling) have increased more than six-fold since 1989, if no further changes in policy are made, the
State's growing population and economy will lead to higher amounts of overall disposal along with associated
increases in GHG emissions. The pathway to reducing disposal and associated GHG emissions will require
significant expansion of the composting, anaerobic digestion, and recycling manufacturing infrastructure in
the State.

To help reduce GHG emissions by 40 percent below 1990 levels by 2030 and meet California’s waste
recuction goals, California’s waste management sector strives to achieve In-state processing and
management of waste generated in California. To carry out this vision, we must work with residents and
producers to reduce the volume of waste generated overall and capitalize on technology and social changes
that might enable wasts reduction. Packaging comprises approximately 8 million tons of waste landfilled in
California annually, or about one quarter of the State’s total disposal stream. To reduce the cimate change
footprint of packaging, the State i promoting the inclusion of source reduction principles in packaging and
product design; fostering recyding and recyclability as a front end design parameater for packaging and
products that cannot be reduced; and encouraging recycling markets and market development for recycled-
content products and packaging. CalRecycle is developing a packaging policy model containing components
necessary for a mandatory comprehensive, statewide packaging program in California; this would need to be
legislatively enacted to achieve a packaging reduction goal, such as 50 percent by 2030, CalRecycle is also
continuing to work with siakeholder organizations and industry to explore complementary voluntary activities
that have the potential to significantly decrease packaging disposal in California. In addition, large-scale shifts
in materials management will be necessary, including steps to maximize recycling and diversion from landfills

218 CalRecycle. 2013, AB 3415 75 Percent Geal and Potential New Recyeling Jobs in California by 2020 July.

219 CARB approved arsgulation to reduce methane from municipal solid waste landfills as a dsscrete e*ariy m:tmn measy
AR 32, The requlation becama effective Juna 17, 2010, Additional information iz available at:

dar
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and build the necessary infrastructure to support a sustainable, low carbon waste management system within
California. Working together, State and local agencies will identify ways to increase the use of waste diversion
alternatives and expand potential markets, obtain funds and incentives for building the infrastructure and
strengthening markets, and evaluate the nesd for additional research 1o achieve California’s GHG reduction
and waste management goals,

Addditional legislation codified since the First Scoping Plan Update outlines new opportunities and
requirements to reduce GHG emissions from the waste sector, with a focus on reducing organic waste

sent to landfills. SB 605 {(Lara, Chapter 523, Statutes of 2014) requires that CARB develop a strategy to
reduce SLCPs and SB 1383 requires the strategy to bea implemented by January 1, 2018, CARB's racently
adopted SLCP Reduction Strategy includes organic waste diversion targets for 2020 and 2025 consistent
with SB 1383 to reduce methane emissions from landfills. It requires CalRecyde, in consultation with CARB,
to adopt regulations to achieve statewide disposal targets to reduce landfilling of organic waste by: (1) 50
percent from the 2014 level by 2020, and (2) 75 percent from the 2014 level by 2025, Under SB 1383, of

the adible food destined for the organic waste stream, not less than 20 percent is to be recovered to feed
people in need by 2025, The regulations are to take effect on or after January 1, 2022, and CalRecydle, in
consultation with CARB, must analyze the progress that the waste managemaent sector, State government,
and local government have made in achieving the 2020 and 2025 goals by July 1, 2020. It s estimated that
the combined effect of the food waste prevention and rescue programs and organics diversion from landfills
will reduce 4 MMTCO g of methane in 2030 (using a 20-year GWP}, but one year of waste diversion in 2030 is
expected to result in a reduction of 14 M MTCO e of emissions over the lifetime of waste decomposition.

This section oullines the high-level objectives and goals to reduce GHGs in this sector.

Goals

# Take full ownership of the waste generated in California.
® View waste as a resource and convert waste from all sectors to beneficial uses.
& Develop a sustainable, low carbon waste managemaent system that processes collected
waste within California and generates jobs, especially in disadvantaged communities.
® Maximize recycling and diversion from landfills.
» Reduce direct emissions from composting and digestion operations through improved technologies.
# Build the infrastructure needed to support a sustainable, low
carbon waste management system within California,
& Increase organics markets which complement and support other sectors.?0
# Capture edible food before it entars the waste stream and provide to people in need.
# {ncrease production of renewable transportation fuels from anaerobic digestion of waste.
® Recognize the co-benefits of compost application.

The waste management sector interacts with all of the other sectors of the State’s economy. Reducing
waste, including food waste, is key to reducing the State's overall carbon footprint, Additionally, replacing
virgin materials with recycdled materials reduces the energy and GHGs associated with the goods we
produce and consume,

California leads the United States in agricultural production in terms of value and crop diversity. Soil carbon
is the main source of enargy for important soll microbes and s key for making nutrients available to plants.
Waste-derived compost and other organic soil amendments support the State’s Healthy Soils Initiative being
implemented by CDFA. In addition, the use of compost to increase soll organic matter in the agricultural
sactor provides other benefits, including reduced GHG emissions, conserved water, reduced synthetic
{petroleum-based) fertilizer and herbicide use, and sequestered carbon

220 Exaraplas may inchide renewable energy (biogas to renswable transportation fuels or electricity}; soils {(application of organics
to agricultural soils for building soil organic matter and conserving water; application of organics to mulch for erosion control;
application of organics to rangelands for increased carbon sequestration); and forests (support use of forest residues for erosion
control; stabilization of fire-ravagad lands).
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The measures below include some required and new potential measures to help achisve the State’s 2030
target and to support the high-level objectives for this sector. Some measures may be designed to directly
address GHG reductions, while others may result in GHG reductions as a co-benefit. In addition, to move
forward with the goals of the waste management sector and achieve the 2030 target, certain actions are
recommendad 1o help set the groundwork. These actions affect several broad areas and are necessary for
reducing the challenges facing this sector, and they are listed below as supporting actions.

Ongoing and Proposed Measures

» Continue implementation of the Landfill Methane Control Measure.

= Continus implementation of the Mandatory Commercial Recycling Regulation
and the Mandatory Commercial Organics Recyaling requireaments,

& As required by SB 1383

e By 2018, CARB will implement the SLCP Strategy.

# CalRecycle will develop regulations to require 50 percent organic waste diversion from
landfills from 2014 levels by 2020 and 75 percent by 2025, incdluding programs to achieve an
edible food waste recovery goal of 20 percent below 2016 levels by 2025, The regulations
shall take effect on or after January 1, 2022. By July 1, 2020, analyze the progress that the
waste sector, State government, and local governments have made in achieving these goals.

e CEC will develop recommendations for the development and use of renewable gas as part
of the 2017 Integrated Energy Policy Report. Based on these recommendations, adopt policies
and incentives to significantly increase sustainable production and use of renewable gas.

Potential Additional or Supperting Actions

The actions below have the potential to reduce GHGs and complement the measures and policies identified
in Chapter 2. These are included to spur thinking and exploration of innovation that may help the State
achieve s long-term climate goals,

o Establishing a sustainable State funding source (such as an increased landfill tip fee and new
generator charge) for development of waste management infrastructure, programs, and incentives.

* Working with residents and producers to reduce the volume of waste generated overall
and capitalize on technology and social changes that might enable waste reduction,

# Increasing organics diversion from landfills, building on established mandates (AB 3415
75 percent by 2020 solid waste diversion goal, AB 1594,72 AB 1826,%° AB 876°) and new
short-lived climate pollutant targets for 2025 (SB 605, SB 1383} to be accomplished via
prevention {including food rescue), recycling, composting/digestion, and biomass options.

* Addressing challenges and issues associated with significant expansion and
construction of organics and recyding infrastructure in California that is needed
to achisve recycling and diversion goals. Challenges and issues include parmitting,
grid/pipeline connection, funding, local siting, markets, and research.

¢ Daveloping programmatic Environmental Impact Reports (ElRs) and model permit and
guidance documents to assist in environmental review and CEQA for new facilities.

+ Providing incentives for expanded and new facilities to handle
organics and recyclables to meet 2020 and 2030 goals.

» Providing incentives to develop and expand food rescue programs to
reduce the amount of edible food being sent to landfills.

e Furthar quantifying co-benefits of compeost products and addressing regulatory
barriers that do not provide for consideration of co-benefits.

= Supporting existing and new dean technologies and markets for excess
waody biomass from urban areas, forasts, and agriculture.

® Supporting the development of transportation fuel production at
diggestion facilities to generate renswable transportation fuels.

227 Assernbly Bill 1594, Waste Management [Williams, Chapter 719, Statutes of 2014).
222 Aszembly Bill 1826, Solid Waste: Organic Waats ({Chashro, Chapter 727, Statutes of 2014).
223 Aszembly Bill 875, Compostable Organics (MeCarty, Chapter 593, Statutes of 2015,
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® Resolving issues of pipeline injection and grid connaction to
make renewsble energy projects competitive.
# Supporting the use of available capacity at wastewater treatment
plants that have digesters to process food waste.
» Working with local entities to provide a supportive framework to advance
community-wide efforts that are consistent with, or exceed, statewide goals.
® Supporting research and development and pathways to market for dairy and
codigestion digesters, including pipeline injection and interconnection.
# Sypporting research on digestate characterization and end products.

Water is essential to all life, and s vital to our overall health and well-being. & reliable, clean, and abundant
supply of water is also a oritical component of California’s economy and has particularly important
connections to energy, food, and the environment. California’s water system includes a complex infrastructure
that has been developed to support the caplure, use, conveyance, storage, consarvation, and treatment of
water and wastewater. This elaborate network of storage and delivery systems enables the State to prosper
and support populations, amidst wide variability in annual precipitation rates and concentration of rain north
of Sacramento, through storing and moving water whan and where it is needad.

Local water agencies play an important role in delivering water to communities, farms, and businesses. Some
purchase water from the major State and federal projects, treat the water as needed, and deliver it to thelr
customers; others act as wholesale agencies that buy or import water and sell i to retail water suppliers.
Some agencies operate their own local water supply systems, including reservoirs and canals that store

and move water as needed. Many agencies rely on groundwater exclusively, and operate local wells and
distribution systems. in recent decades, local agencies have developed more diversified sources of water
supplies. Many agencies use a combination of imported surface water and local groundwater, and also
produce or purchase recycled water for end uses such as landscape irrigation.?

The State’s developed surface and groundwater resources support a variety of residential, commaercial,
industrial, and agricultural activities. California’s rapidly growing population—estimated to reach 44 million by
20307 ~ is putting mounting pressure on the water supply system. In the future, the ability to meet most new
demand for water will come from a combination of increased conservation and water use efficiency, improved
coordination of managemant of surface and groundwater, recycled water, new technologies in drinking water
treatment, groundwater remediation, and brackish and seawater desalination.??¢

One of the State’s largest usas of energy is attributed to several aspects of the water life cydle, induding end
uses such as heating and cooling, and water treatment and conveyance. Ten percent of the State's energy
use is associated with water-related end uses, while water and wastewater systems account for 2 percent

of the State's energy use.” Therefore, as water demand grows, energy demand may increase concurrently,
Population growth drives demand for both water and energy resources, so both grow at about the same
rates and in many of the same geographic areas.?® This dynamic is further exacerbated by the pracipitation-
population mismatch between Northern and Southern California. Since the greatest energy consumption
ralated to water is from delivery to end uses, the potential for energy savings also resides with water end
users, where water consarvation and efficiency play an important role,

The principal source of GHG emissions from the water sector comes from the fossil fusl-based energy
consumed for water end uses {e.g., heating, cooling, pressurizing, and industrial processes), and the fossi
fuel-based energy used to “produce” water {e.g., pump, convey, treat). Therefore, emissions reductions
strategies are primarily associated with reducing the energy intensity of the water sector, Energy intensity is
a measure of the amount of energy required to take a unit of water from its origin (such as a river or aquifer)

California Departmant of Water Resources

Regional Energy Intensity of Water Supplies.

226 California Netural Resources Agerncy, California Departrnaent of Food and Agriculture, and California Environmental
Protection Agency. California Water Action Plan.
227 California Department of Water Resources. Water-Energy Nexus: Statewide. Web page accessed November 2016 at:

298 Isid
92



and extract and convey it to its end use.®® Within California, the energy intensity of water varies greatly
depending on the geography, water source, and end use. The California Department of Water Resources
{DWR) subdivides the State into 10 regions corresponding to the State’s major drainage basins. An interactive
map on the DWR website allows users to see a summary of the energy intensity of regional water supplies,
ignoring end-use factors.? As the energy sector is decarbonized through measures such as increased
renewable energy and improved efficiency, energy intensities will also be reduced. it is also important to
note that end user actions to reduce water consumption or replace fresh water with recyclad water do not
automatically translate into GHG reductions. The integrated nature of the water supply system means that
a reduction by one end user can be offset by an increass in consumption by another user. Likewise, use of
recycled water has the potential to reduce GHGs if it replaces, and not merely serves as an alternative to, an
existing, higher-carbon water supply.

The State s currently implementing several targeted, agricultural, urban, and industrial-based water
conservation, recycling, and water use efficiency programs as part of an integrated water management sffort
that will help achieve GHG reductions through reduced energy demand within the water sector. Appendix M
highlights the more significant existing policies, programs, measures, regulations, and initiatives that provide
a framework for helping achieve GHG emissions reductions in this ssctor.

While it is important for every sector to contribute to the State's climate goals, ensuring universal access to
clean water as outlined in AB 685 (Eng, Chapter 524, Statutes of 2012}, also known as the "human right to
water” bill, should take precedence over achieving GHG emissions reductions from water sector activities
where a potential conflict exists. AB 685 states that it is the policy of the State that “every human being has
the right to safe, cean, alfordable, and accessible water adequate for human consumption, cooking, and
sanitary purposas.” As described in this section, water supplies vary in energy intensity and resulting GHG s,
depending on the source of the water, freatment requirements, and location of the end user.

This section outlines the high-level objectives and goals to reduce GHG s in this sector.

Goals

%

Develop and support more reliable water supplies for people, agriculture, and the

environment, provided by a more resiient, diversified, sustainably managed water

resources systemn with a focus on actions that provide direct GHG reductions.

# Make conservation a California way of life by using and reusing water more efficiently
through greater water conservation, drought tolerant landscaping, stormwater capture, water
recycling, and reuse to help meet future water demands and adapt to climate change.

# Develop and support programs and projects that increase water sector enargy
etficiency and reduce GHG emissions through reduced water and energy use.

® Increase the use of renewable energy to pump, convey, treat, and utilize water.

# Reduce the carbon footprint of water systems and water uses for both surface and

groundwater supplies through integrated strategies that reduce GHG aemissions while

meeting the needs of 3 growing population, improving public safety, fostering environmental
stewardship, alding in adaptation 1o climate change, and supporting a stable sconomy.

Water, energy, food, and ecosystems are inextricably linked, and meeting future climate challenges will
reguire an integrated approach to managing the resources in thase sectors.

Water is used in varicus applications in the energy sector, ranging in intensity from cooling of twrbines and other
equipment at power plants 1o deaning solar photovoltaic panels. In 2003, CEC adopted a water conservation
policy for power plants to limit the use of freshwater for power plant cooling, and has since encouraged project

229 4 broader definition of energy intensity could conszider the "downstream” energy {i.e., wastewater treatment) as well as the
upstream components. More robust data are needed, and the State is working to better quantify these upstream and
downstream smissions.

230 California Department of Water Re

ources. Regional Energy Intensity of Water Supplies.




ownars proposing to build new power plants in Callfornia to reduce water consumption with water-efficiency
technologies such as dry cooling and to conserve fresh water by using recycled water. Likewise, energy is used
in multiple ways and at multiple steps in water delivery and treatment systems, including energy for heating and
chiliing water; treating and delivering drinking water; conveying water; extracting groundwater; desalination;
pressurizing water for irrigation; and wastewater collection, treatment, and disposal.

Although GHG reduction strategies for the water sector have the closest ties to energy, the water sector also
interacts with the natural and working lands, agricultural, waste management, and transportation sectors.
Water flows from mountains to downstream regions through natural and working lands, which provide habitat
for many species and function to store water, recharge groundwater, naturally purify water, and moderate
flooding. Protection of key lands from conversion results in healthier watersheds by reducing poliuted

runoff and maintaining a properly functioning ecosystem. California is the United States' lsading agricultural
production state in terms of value and crop diversity. Approximately nine million acres of farmland in
California are irrigated.® In addition, water use s associated with livestock watering, feedlots, dairy
operations, and other on-farm needs. Altogether, agriculture uses about 40 percent of the State's managed
water supply.® In the end, agricultural products produced in California are consumed by humans throughout
the world as food, fiber, and fuel. Wastewater treatment plants provide a complementary opportunity for

the waste management sactor to help process organic waste diversion from landfills. Treatment plants with
spare capacity can potentially accommodate organic waste for anaerobic co-digestion of materials such as
food waste and fats, o, and grease from residential, commaercial, or indusirial facilities to create usetul by-
products such as slectricity, hydrogen, biofuels, and soil amendments.™ The water sector is also essential to
our community health and long-term well-being, and measures must ensure that we continue to have access
to clean and reliable sources of drinking water. Climate change threatens to impact our water supplias, for
example, with long-term droughts leading to wells and other sources of water running dry. This can have
devastating consequences, especially on communities already vulnerable and sensitive to changes in their
water supply and natural hydrological systems, induding rural communities who have limited options for
water supplies. Water conservation and management strategies that are energy efficient can also ensure a
continued supply of water for our health and well-being.

The measures below include some required and new potential measures to help achieve the State’s 2030
target and to support the high-level objectives for this sector. Some measures may be designed to directly
address GHG reductions, while others may result in GHG reductions as a co-benefit. In addition, several
recommended actions are identified to help the water sector move forward with the identified goals and
measures to achieve the 2030 target; these are listed as supporting actions.

Ongoing and Proposed Measures

e As directed by Governor Brown's Executive Order B-37-14, DWR and State Water Resources
Control Board (SWRCE) will develop and implament new water use targets to generate
more statewide water conservation than existing targets (the existing State law requires
a 20 percent reduction in urban per capita water use by 2020 SBxF-7, Steinberg, Chapter
4, Statutes of 2009]). The new water use targets will be based on strengthened standards
for indoor use, outdoor irrigation, commercial, industrial, and institutional water use.
e SWRCE will develop long-term water conservation regulation, and
permanantly prohilyit practicas that waste potable water.
* DWR and SWRCE will develop and implement actions to minimize water system leaks, and to set
performance standards for water loss, as required by SB 555 (Wolk, Chapter 679, Statutes of 2015).
» DWR and COFA will update existing requirements for agricultural water
management plans to increase water system efficiency.

231 Hanson, Blaine. No date. Irrigation of Agriculiural Crops in Calfornia. PowsrPoint. Departmaent of Land, Air and Water Resources
University of Califarnia, Davis.
232 Applied water use is the officiel terminology used by DWR. "Spplied water refers to the total amount of water that is diverted
from any source to meet the demands of water users without adjusting for water that is used up, returned to the developed supply,
or considerad irracoverable”
233 An example of a resourcs recovering project that can help achiove methans reductions includes fus! cellz that are integrated
into wastewster treatmant plants for both onsite heat and powar generation and the production of renawable hydrogen.




o CEC will cartify innovative technologies for water conservation and water loss detection and control,
» CEC will continue to update the State’s Appliance Efficiency Regulations (California Code of
Regulations, Title 20, Sections 16011608} for appliances offered for sale in California to establish
standards that reduce ensrgy consumption for devices that use electricity, gas, and/or water.
» California Environmental Protection Agency (CalEPA) will oversee development
of a voluntary registry for GHG emissions resulting from the water-energy
nexus, as racuired by SB 1425 (Paviey, Chapter 596, Statutes of 2016).
& The State Water Project has entered long-term contracts to procure
renewable electricity from 140 MW solar installations in California.
s As described in its Climate Action Plan, DWR will continue to increase the
use of renewable energy to operate the State Water Project.

Overall, these actions will contribute to the broader energy efficiency goals discussed in the Low Carbon
Energy section of this chapter.

Potential Additional or Supporting Actions

The actions below have the potential to reduce GHGs and complement the measures and policies identified
in Chapter 2. These are included to spur thinking and exploration of innovation that may help the State
achisve its long-term climate goals,

* Whare technically feasible and cost-effective, local water and wastewater utilities should adopt a
long-term goal to reduce GHGs by 80 parcent below 1990 lavels by 2050 {consistent with
DWR's Climate Action Plan), and thersafter move toward low carbon or net-zero carbon
watler management systems.

# Local water and wastewater utilities should develop distributed renewable energy where
feasible, using the expanded Local Government Renewable Energy Bill Credit (RES-BCT)
tariff and new Net Energy Metering (which allow for installation without system size Hmit),

# {n support of the Short-Lived Climate Pollutant Strateqy, encourage resource recovering
wastewater treatment projects to help achieve the goal of reducing fugitive methane
by 40 percent by 2030, to include:

» Determining opportunities to support co-digestion of food-related waste
streams at wastewater treatment plants.

¢ Incentivizing methane capture systems at wastewater traatment plants to
produce renewable electricity, transportation fuel, or pipeline biomethane,

e Support compact development and land use patterns, and associated conservation
and management strategies for natural and working lands that reduce per capita water
consumption through more water-efficient built environmaents,
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Meeting, and exceeding, our mandated GHG reduction goals in 2020 and through 2030 requires building
on California’s decade of success in implementing eMfective cimate policies. State agencies ars increasingly
coordinating planning activities to align with overarching climate, clean alr, social squity, and broader
economic objectives.

However, to definitely tip the scales in favor of rapidly declining emissions, we also need 1o reach beyond
State policy-making and engage all Californians. Further progress can be made by supporting innovative
actions at the local level-among governments, small businesses, schools, and individual households.
Ultimately, success depends on a mix of regulatory program development, incentives, institutional support,
and education and ocutreach to ensure that clean energy and other climate strategies are dlear, winning
altermatives in the marketplace—to drive business development and consumer adoption.

CARB continues seek ways to improve implementation of AB 32 and the unique set of impacts facing
environmantal justice communities. However, CARB's environmental justice efforts reach far beyond climate
changs. In 2001, the Board approved CARB's "Policies and Actions for Environmental Action,”® which
expresses a broad commitment to environmental justice and makes it integral to all of CARB's programs,
consistent with State directives at the time. Though over the years CARB has taken on a wide array of
activities aimed at reducing environmental burdens on environmeantal justice communities, it has not knitted
its various efforts together in a coherent narrative or maximized the impact of these activities by leveraging
tham off of each other.

This year, CARB appointed its first executive-level environmental justice liaison. Under her leadership,

CARB will lay a roadmap for better serving California’s snvironmental justice communities in the design and
implemeantation of its programs, and identifying new actions CARB can take to advance environmental justice
and social equity in all of its functions.

The extensive legislative framework addressing climate change, air quality, and environmental justice that
has emerged since the passage of AB 32 has prompted CARB to step up its environmental justice efforts and
articulate a vision that reflects the current context. CARB will initiate a public process, seeking advice and
input from environmental justice advorates and other key stakeholders to inform the development of a new
strategic plan for further institutionalizing environmental justice and social equity.

CARE understands that in addition to our programs to address climate change and recuce emissions of
GHGs, more needs to be done to reduce exposure to toxic air and criteria pollutants and improve the
quality of life in communities surrounding our largest emissions sources. To this end, and consistent with

AB 617, AB 197, AR 1071, SB 535 and AB 1550, we will actively engage EJ advocates, communities, and
relevant alr districts in the developmant of programs that improve air quality and quantify the burdens
placed on alr quality in local communities. Measuring and maonitoring air quality conditions over time and
ongoing community engagement are integral to the success of CARB's efforts. This engagement will include
substantive discussions with EJ stakeholders, gathering thelr input and providing adequate time for review
before matters are taken to the Board for decision.
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CARB's approach to environmental justice will be grounded in five primary pillars: transparency, intagration,
monitoring, research, and enforcement.

# Transparency: CARB must improve communication and engagemaeant with environmental
justice stakeholders and deepen partnerships with local communities impacted by air
pollution. CARB will continue o prioritize transparency in its decision-making processes and
provide better access to the abr quality, toxics, and GHG data CARB collects and stewards.

+ integration: Besides integrating environmental justice throughout all of CARB's programs, those
programs must complement each other. To that end, CARB will endeavor to break down
programmatic silos so that it s able to leverage s work and achieve more effective and timely results.
Focused resources in individual communities can accelerate reduction in emissions, proliferation of
clean vehicles and creation of jobs in the clean energy economy, while concurrently
improving public health,

+ Monitoring: Communities should be engaged in CARB’s monitoring work. They can play a critical
role in collecting their own data and adding to the coverage of other air monitoring
efforts {e.g., CARB, local air districts). CARB has already invested in research on low-
cost monitors that are accessible by communities, and i will continue to evaluate
how community monitoring can make CARB more nimble in ientifying and addressing
“hotspots.” Mobile monitoring projects similarly will allow CARB to better serve and protect
residents of disadvantaged communities. CARB will continue to build partnerships with
local communities and help build local capacity through funding and technical assistance.

& Research: CARB's research agenda is core to achieving its mission. To ensure that the research
done by CARB responds to environmental ustice concerns and has the greatest potential to improve
air quality and public health in disadvaniaged communities, CARB will engage communities groups
early in the development of its research agenda and the projects that flow out from that agenda,

# Enforcement: Disadvantaged communities are often impacted by many sources of pollution. In
order to improve alr quality and protect public health, CARB will prioritize compliance with fegal
requirements, including enforcement actions if necassary, in environmental justice communities
to ensure emissions of toxic and criteria pollutants in these communitias are as low as possible.

Cur inclusive approaches to further environmental justice in California’s local communities may include

an array of direct regulation, funding, and community capacity-building. CARB will continue to actively
implement the provisions of AB 617, AB 197, AB 1071, B 535, AB 1550, and other laws to better ensure

that environmental justice communities see additional benefits from our clean air and climate policies. Our
inclusive approaches to further environmantal justice in California’s local communities may include an array of
direct regulation, funding, and community capacity-building.

i,
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Local governmaents are essantial partners in achieving California’s goals to reduce GHG emissions. Local
governments can implement GHG emissions reduction strategies to address local conditions and issues

and can effectively engage citizens at the local level. Local governments also have broad jurisdiction,

and sometimes unique authorities, through their community-scale planning and permitting processes,
discretionary actions, local codes and ordinances, cutreach and education efforts, and municipal operations.
Further, local urisdictions can develop new and innovative approaches to reduce GHG emissions that can
then be adopted elsewhere. For example, local governments can develop land use plans with more efficient
development patterns that bring people and destinations closer together in more miked-use, compact
communities that facilitate walking, biking, and use of transit. Local governments can also incentivize

locally generated renewable energy and infrastructure for alternative fuels and electric vehidles, implement
water efficiency measures, and develop waste-to-energy and waste-to-fuel projects. These local actions
complement statewide measures and are critical to supporting the State's efforts to reduce emissions. Local
efforts can deliver substantial additional GHG and oriteria emissions reductions beyond what State policy
can alone, and these efforts will sometimes be more cost-effective and provide more cobenefits than relying
exclusively on top-down statewide regulations to achieve the State's climate stabilization goals. To ensurs
local and regional engagement, it & also recommended local jurisdictions make readily available information
regarding ongoing and proposed actions to reduce GHGs within their region.



Many cities and counties are already setting GHG reduction targets, developing local plans, and making
progress toward reducing emissions. The Statewide Energy Efficiency Collsborative recently released a report,
The State of Local Climate Action: California 2016,%% which highlights local government efforts, incdluding:
e In California, 60 percent of cities and over 70 percent of counties have completad a
GHG inventory, and 42 percent of local governments have completed a climate, energy,
or sustainability plan that directly addresses GHG emissions. Many other community-scale
local plans, such as general plans, have emissions reduction measures incorporated as well
{see Governor's Office of Planning and Research [OFPR] Survey questions 23 and 24).9¢
= QOver one hundred California local governments have developed emissions
reduction targets that, if achieved, would result in annual reductions
that total 45 MMTCO e by 2020 and 83 MMTCO & by 205027

Local air quality management and air pollution control districts also play a key role In reducing regional and
local sources of GHG emissions by actively integrating climate protection into a quality programs. Air
districts also support local cdimate protaction programs by providing technical assistance and data,
quantification tools, and even funding.?®® Local metropolitan planning organizations (MPOs) also support the
State's climate action goals via sustainable communities strategies (SCSs), required by the Sustainable
Communities and Climate Protection Act of 2008 (SB 375, Chapter 728, Statutes of 2008). Under SB 375,
MPOs must prepare 5CSs as part of thelr regional transportation plan to meet regional GHG reduction
targets set by CARB for passenger vehicles in 2020 and 2035. The 5CSs contain land use, housing, and
transportation strategiss that allow ragions to maet their GHG emissions reductions targets.

Te engage communities in efforts to reduce GHG emissions,
CARB has partnersd with Eneray Upgrade Caldomia on the
CoolCaldornis Challenge It i 8 competition among California
cities to reduce their carbon tbotprints and build more vibrant and
sustainable communities. Three challenges have been completed.
Most recently, the 20152016 Challenge included 22 cities and
snoaged nearly 2 200 households each of which took actions

1o reduce energy use and carbon GHG emissions. In total, the
participants reported savings of 5,638 MTCO2 from completed
actions, equivalent to emissions from more than 1,000 cars or from
alectricity used by more than 2 500 California homes in a year

jes support these local government actions in several ways:

is an informational website that provides resources that assist local governments,
small businesses, schools, and households to reduce GHG emissions. The local government webpags
includes carbon caloulators, a cimate planning resource guide, a Funding Wizard that outlines granmt
and loan programs, and success stories. It also features ClearPath California, a no-cost GHG inventory,
climate action plan development, and tracking tool developed through
the Statewide Energy Efficiency Collaborative in coordination with CARB
and the Governor's Office of Planning and Research (OPR).

& Chapter 8 of OPR's General Plan Guidelines® provides guidance for chimate action plans and

ficiency Collaborative. 2014, State of Local Climate Action: California 2014,

233 Statewide Energy

236 Governor's Office of Planning and Rezaarch. L2016 Annual Planning Survey Results. arniber.

237 These reductions include reductions from both stats and local measures.

238 Examplas include: (1) Bay Area Alr Quality Managament District (BAAQMD). 2014 Clean Air Plan and Regional Climats Protection

; 2 California Air Pollution
Control Officers Assaciation. California Emissions Estimator Mode! (Ca (3) San Joaguin
Yallay Air Pollution Control District. Grants and Incantives. Available at (4) BAACGMD. Grant Funding. A\;aiﬁ’abie
: : {5) South Coast Air Quality Management District. Funding. Available at:
) S'}gmmen o Met apahtan Air Quality Managernent District. Incentive Programs. Available at:

Strategy. Available at:
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other plans linked to general plans, which address the community scale approach cutlined in
CECA Guidelines Section 15183.5(b), Plans for the Reduction of Greenhouse Gas Emissions.,

# (OPR hosts the Integrated Climate Adaptation and Resiliency Program, which is
developing resources and case studies that outline the co-benefits of implementing
emissions reduction strategies and addressing the impacts of climate change.

# CARRB is developing a centralized database and interactive map that will display the current statewide
status of local government climate action planning. Users can view and compare the details of
emission inventories, planned GHG reduction targets and strategies, and other climate action details
specific to each local government. This information will help jurisdictions around
California identify what climate action strategies are working in other, similar
jurisdictions across the State, and will facilitate collaboration among local governments
pursuing GHG recuction strategies and goals. This database and map will be featured
on the ¢ website and are anticipated to be available in 2017,

o Additional information on local government activities is available on
Cal-Adapt { and OPR ( Y

Further, a significant portion of the $3.4 billion in cap-and-trade expendituras has either directly or indirectly
supported local government efforts to reduce emissions, including, for example, the Affordable MHousing and
Sustainable Communities (AHSC) program and approximately $142 million for project implementation and
planning grants awarded under the Transformative Climate Communities program.

Local government efforts to reduce emissions within thelr jurisdiction are critical to achieving the State’s long-
term GHG goals, and can also provide important co-benefits, such as improved air quality, local economic
benefits, more sustainable communities, and an mproved quality of life. To support local governments in
their efforts to reduce GHG emissions, the following guidance is provided. This guidance should be used

in coordination with OPR's General Plan Guidelines guidance in Chapter 8, Climate Change #® While this
guidance s provided out of the recognition that local policy makers are critical in reducing the carbon
footprint of cities and counties, the decision to follow this guidance s voluntary and should not be interpreted
as a directive or mandate to local governmaents,

Recommended Local Plan-Level Greenhouse Gas Emissions Reduction Goals

CARE recommends statewide targets of no more than six metric tons COe per capita by 2030 and no more
than two metric tons COLe per capita by 2050.% The statewide per capita targets account for all emissions
sactors in the State, statewide population forecasts, and the statewide reductions necessary to achieve the
2030 statewide target under SB 32 and the longer term State emissions reduction goal of 80 percent below
1990 lovels by 2050.? The statewide per capita targets are also consistent with Executive Order 5-3-05,
B-30-15, and the Under 2 MOU that California originated with Baden-Wiirttemberg and has now been signed
or endorsed by 188 jurisdictions representing 39 countries and six continents. ®%2% Central to the Under 2
MOU is that all signatories agree to reduce their GHG emissions to two metric tons CO g per capita by 2050.
This fimit represents California’s and these other governments’ recognition of thelr “fair share” to reduce
GHG emissions to the scientifically based levels to limit global warming below two degrees Celsius, This limit
is also consistent with the Paris Agreemant, which sets out a global action plan to put the world on track o
avoid dangerous climate change by limiting global warming to below 2°C 2

CARB recommends that local governments evaluate and adopt robust and quantitative locally-appropriate

240 : -
241 These goals are appropriate for the plan leval {city, county, subregional, or regional lavel, as appropriste), but not for specific
individual projects bacause they include all emissions sectors in the State.
242 This number represents the 2030 and 2050 targets divided by total population projections from California Departnent
of Finance

243

‘California signed the Under 2 MOU on May 19, 2015, See
{ and
244 The Under 2 MOU signatories include jurisdictions ranging from cities to countries to multiple-country partnerships. Therefore,
like the goals set forth above for local and regional climate planning, the Under 2 MOU s scalable to verious types of jurisdictions.
245 UNFCCC The Parls Agresment.
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goals that align with the statewide per capiia targals and the State’s sustainable development objectives

and develop plans to achieve the locsl goals. The statewide per capita goals were developed by applving
the percent reductions necessary to reach the 2030 and 2050 dimate goals (e, 40 percent and 80 percent,
respectively) to the State’s 1990 emissions limit established under AB 32,

Numerous local governments in California have already adopted GHG emissions reduction goals for vear
2020 consistent with AB 32, CARB advises that local govermnmants also develop community-wide GHG
emissions reduction goals necessary to reach 2030 and 2050 climate goals. Emissions inventories and
reduction goals should be expressed in mass emissions, per capita emissions, and service population
ermissions. To do this, local governments can start by developing a community-wide GHG emissions target
consistent with the accepted protocols as outlined in OPR's General Plan Guidelines Chapter 8: Climate
Change. They can then calculate GHG emissions thresholds by applyving the percent reductions necessary

to reach 2030 and 2050 climate goals (Le., 40 percent and 80 percent, respectively) to their community-wide
GHG emissions targst. Since the statewide per capita targets are based on the statewide GHG emissions
inventory that includes all emissions sectors in the State, i s appropriate for local urisdictions to derive
evidence-based local per capita®® goals based on local emissions sectors and population projections that are
consistent with the framework used to develop the statewide per capita targets. The resulting GHG emissions
trajectory should show a downward trend consistent with the statewide objectives. The recommendation for
a community-wide goal expands upon the reduction of 15 percent from "current” (2005-2008) levels by 2020
as recommended in the 2008 Scoping Plan.?

in developing local plans, focal governments should refer to “The U.5. Community Protocol for Accounting
and Reporting of Greenhouse Gas Emissions,”® {community protocol) which provides detailed guidance on
complating a GHG emissions inventory at the community scale in the United States - including emissions
from businesses, residents, and transportation. Quantification tools such as ClearPath California, which was
developed with California agenciss, also support the analysis of community-scale GHG emissions. Per the
community protocol, thase plans should disclose all emissions within the defined geographical boundary,
even those over which the local government has no regulatory suthority to control, and then focus the
strategies on those emissions that the jurisdiction controls. For emissions from transportation, the community
protocol recommends including emissions from trips that extend beyond the community’s boundaries. Local
plans should also include the carbon sequestration values associated with natural and working lands, and

the importance of prisdictional lands for water, habitat, agricultural, and recreational resources. Strategies
developed to achieve the local goals should prioritize mandatory measures that support the Governor’s "Five
Pillars” and other key state climate action goals.®” Examples of plan-level GHG reduction actions that could
be implemented by local governments are listed in Appendix B. Additional information and tools on how to
develop GHG emissions inventories and reduction plans tied to general plans can be found in OPR’s General
Plan Guidelines and at ¢

These local government recommendations are based on the recognition that California must accommodate
population and economic growth in a far more sustainable manner than in the past. While state-level
invastments, policies, and actions play an important role in shaping growth and development pattems,
regional and local governments and agencies are uniquely positioned to influence the future of the built
environment and its associated GHG emissions. Greenhouse gas emissions reduction strategies in Climate
Action Plans {CAPs) and other local plans can also lead to important co-benefits, such as improved alr quality,
local economic benefits such as green jobs, more mobility choices, improved public health and quality of

life, protection of locally, statewide, and globally important natural resources, and more equitable sharing of
thase benefits across communities.

Contributions from policies and programs, such as renewable energy and energy efficiency, are helping to
achieve the near-term 2020 target, but longer-term targets cannot be achieved without land use decisions
that allow more efficient use and management of land and infrastructure. Local governments have primary
authority to plan, zone, approve, and permit how and where land is developed 1o accommodate population
growth, economic growth, and the changing needs of their jurisdictions. Land use decisions affect GHG
emissions associated with ransportation, water use, wastewater treatment, waste generation and treatment,
ensrgy consumption, and conversion of natural and working lands. Local land use decisions play a particularly

246 Ur some other metric that the local jurisdiction deems appropriate {a.g., mass emissions, per service p@pufatmm
247 20085 agcpmg Pi'm page 2/
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critical role in reducing GHG emissions associated with the transportation sector, both at the project level,
and in long-term plans, including general plans, local and regional climate action plans, specific plans,
transportation plans, and supporting sustainable community strategies developed under SB 375,

While the State can do more to accelerate and centivize these local decisions, local actions that reduce VMT
are also necessary to meetl transportation sector-specific goals and achieve the 2030 target under SB 32.
Through developing the Scoping Plan, CARB staff s more convinced than ever that, in addition to achieving
GHG reductions from deaner fuels and vehicles, California must also reduce VMT. Stronger 58 375 GHG
reduction targets will enable the State to make significant progress toward neseded reductions, but alone
will not provide the VMT growth reductions needed; there s a gap betwesn what S8 375 can provide and
what is needed to meet the State’s 2030 and 2050 goals. In its evaluation of the role of the transportation
system in meeting the statewide emissions targets, CARB determined that VMT reductions of 7 percant
below projected VMT levels in 2030 (which includes currently adopted SB 375 SCSs) are necessary. In 2050,
reductions of 15 percent below projected VMT levels are needed. A 7 percent VMT reduction translates
to a reduction, on average, of 1.5 miles/person/day from projected levels in 2030, It is recommended that
focal governments consider policies to reduce VMT to help achieve these reductions, including: land use
and community design that reduces VMT, transit oriented development; street design policies that prioritize
transit, biking, and walking; and increasing low carbon mobility choices, indluding improved access to viable
and affordable public transportation and active transportation opportunities. it is important that VMT
reducing strategies are implemented sarly because more time is necessary to achieve the full climate, health,
sockal, equity, and economic banefits from these strategies.

Once adopted, the plans and policies designed to achieve a locally-set GHG goal can serve as a performancs
metric for later projects. Sufficiently detailed and adequately supported GHG reduction plans (including
CAPs) also provide local governments with a valuable tool for streamlining project-level environmental review,
Under CEQA, individual projects that comply with the strategies and actions within an adequate local CAF
can streamiine the projectspecific GHG analysis.®® The California Supreme Court recently called out this
provision in CEQA as allowing tiering from a geographically specific GHG reduction plan.® The Court also
recognized that GHG determinations in CEQA should be consistent with the statewide Scoping Plan goals,
and that CEQA documents taking a goal-consistency approach may soon need to consider a project’s effects
on meeting the State’s longer term post-2020 goals.®? The recommendation above that local governments
develop local goals tied to the statewide per capita goals of six metric tons COe by 2030 and no more than
two metric tons CO e per capita by 2050 provides guidance on CARB’s view on what would be consistent
with the 2017 Scoping Plan and the State’s long-term goals.

Production based inventories and emissions reduction programs are appropriate for local communities
wanting to mitigate thelr emissions pursuant to CEQA Section 15183.5(b). Consumption based inventories are
complamentary to production based inventorias and are appropriate as a background setting, disclosure, and
as an outreach tool to show how personal decisions may change a person’s or household's contribution to
climate change. For additional information, see the OPR General Plan Guidelings.®?

Project-Level Greenhouse Gas Emissions Reduction Actions and Thresholds

Bavond plan-level goals and actions, local governments can also support dimate action when considering
discretionary approvals and entitlements of individual projects through CEQA. Absent conformity with

an adequate geographically-specific GHG reduction plan as described in the preceding section above,
CARB recommends that projects incorporate design features and GHG reduction measures, to the degree
feasible, to minimize GHG emissions. Achieving no net additional increase in GHG emissions, resulting in
no contribution to GHG impacts, is an appropriate overall objective for new development. There are recent
examples of land use development projects in California that have demonstrated that it is feasible to design
projects that achieve zero net additional GHG emissions. Several projects have received certification from
the Governor under AB 900, the Jobs and Economic Improvement through Environmaental Leadership Act
{Buchanan, Chapter 354, Statutes of 2011}, demonstrating an ability to design economically viable projects
that create jobs while contributing no net additions! GHG emissions. #4 Another example is the Newhall

250 CEQA Guidelines, § 15183.5, sub. k).

251 Center for Biological Biversity v. California Dept. of Fish and Wildlife (2015) 62 Cal 4th 204, 229-230.
252 1d. at pp. 223~224,
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Ranch Resource Management and Development Plan and Spineflower Conservation Plan,®® in which the
applicant, Newhall Land and Farming Company, proposed a commitment to achieve net zero GHG amissions
for a very large-scale residential and commercial specific planned development in Santa Clarita Valley.

Achieving net zero increases in GHG emissions, resulting in no contribution to GHG impacts, may not be
feasible or appropriate for every project, howsver, and the inability of a project to mitigate its GHG emissions
to net zero does not imply the project results in a substantial contribution to the cumulatively significant
environmental impact of cimate change under CEQA. Lead agencies have the discretion to develop
evidence-based numeric thrasholds (mass emissions, per capita, or per service population) consistent with
this Scoping Plan, the State’s long-term GHG gosls, and dimate change science ?¢

To the degrees a project relies on GHG mitigation measures, CARB recommends that lead agencies prioritize
on-site design features that reduce emissions, especially from VMT, and direct investments in GHG reductions
within the project’s region that contribute potential air quality, health, and economic co-benefits locally. For
example, on-site design features 1o be considered at the planning stage includs land use and community
design options that reduce VMT, promote transit oriented development, promote street design policies that
prioritize transit, biking, and walking, and incraase low carbon mobility cholces, including improved access to
viable and affordable public transportation, and active transportation opportunities. Regionally, additional
GHG reductions can be achieved through direct investment in local buillding retrofit programs that can pay
for cool roofs, solar panels, solar water heaters, smart meters, energy efficient lighting, energy efficient
applisnces, energy efficient windows, insulation, and water conservation measures for homaes within the
geographic area of the project. These investments generate real demand side benefits and local jobs, whils
craating the market signals for energy efficient products, some of which are produced in California. Cther
examples of local direct investments include financing installation of regional electric vehicle (EV) charging
stations, paying for electrification of public school buses, and investing in local urban forests.

Local direct investments in actions to reduce GHG emissions should be supported by quantification
methodologies that show the reductions are real, verifiable, quantifiable, permanent, and enforceable.
Where further project design or regional investments are infeasible or not proven 1o be effective, it may

be appropriate and feasible to mitigate project emissions through purchasing and retiring carbon credits.
CAPCCOA has developed the GHG Reduction Exchange (GHG Rx} for CEQA mitigation, which could provide
cradits to achieve additional reductions. It may also be appropriate to utilize credits issued by a recognized
and reputable voluntary carbon registry. Appendix B includes examples of on-site project design features,
mitigation measures, and direct regional investments that may be feasible to minimize GHG emissions from
land use development projects.

California’s future climate strategy will require increased focus on integrated land use planning to support
fivable, transit-connected communities, and conservation of agricultural and other lands. Accommodating
population and economic growth through travel- and energy-etficient land use provides GHG-efficient
growth, reducing GHGs from both transportation and building energy use.® GHGs can be further reduced
at the project level through implementing energy-efficient construction and travel demand management
approaches.®® Further, the State’s understanding of transportation impacts continues to evolve. The CEQA
Guidelines are being updated to focus the analysis of transportation impacts on VMT. OPR’s Technical
Advisory includes methods of analysis of transportation impacts, approaches to setting significance
thresholds, and indudes examples of VMT mitigation under CEQA 2%
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2586 CARB provided some guidance on development project threshelds in 2 paper issued in October 2008, which included a concept
utilizing a bright-line mass numeric threshold based on capturing approximately 90 percent of emissions in that sector and
a concapt of minimurm performance based standards. Some diztricts built upon that work to develop thrasholds. For axample,
Santa Barbaras County adopted a bright-line numeric threshold of 1,000 MYCO afyr for industrial stationary-source projaects, and
Sacramento Metropolitan Air Quality Management District adopted a 10,000 MTCO,e/yr threshold for statisnary source projects
and a 1,100 MTCO a/yr threshold for construction activities and land development projects in their operational phase. CARB is
not endorsing any one of these approaches, but noting them for informational purposes.

257 Robert Cervers, Jim Murakami, Effects of Built Environment on Vehicle Miles Traveled: Evidance frorm 370 US Urbanized Areas.
Environment and Planning &, Vol 42, lssue 2, pp. 400-418, Fabruary-01-2010; Ewing, R., & Rong, F {2008). The impact of urban
form on 1.5, residential energy use. Housing Policy Debagte, 19 (1), 1-30.).

258 CAPCOA, Quantifying Greenhouse Gas Mitigation Measures: A Resource for Local Govarnment 1o Assess Emission Reductions
from Greenhouna Gas Mitigation Measures, August, 2010,
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This Scoping Plan outlines the regulstions, programs, and other mechanisms needed to reduce GHG
emissions in California. CARB and other State agencies will work closely with State and local agencias,
stakeholders, Tribas, and the public to davelop regulatory measures and othar programs to implement

the Scoping Plan. CARB and other State agencies will develop regulations in accordance with established
rulemaking guidelines. Per Executive Order B-30-15, as these regulatory measures and other programs are
developed, building programs for climate resiliency must also be a consideration. Additionally, agencies
will further collaborate and work to provide the institutional support needed to overcome barriers that may
currently hinder certain efforts to reduce GHG emissions and to support the goals, actions, and measurss
identified for key sectors in Chapter 4. Table 17 provides a high-level summary of the Climate Change Policies
and Measures discussed in the Scoping Plan, including, but not limited to, thoss identified specifically to
achisve the 2030 target.

Tapie 17: Cumare CHance Poucies anDp MEeasures

Implement SE 350 by 2020

s [ncroase the Ranewables Portfalio Standard 1o 50 parcent of retail sales by 2080 and
ansure grid raliabiliy

= Establich annusl targets for statewids snergy sfficiency sevings and demand reduciion
that will achinva a cumulative doubling of statewide ensrgy efficiancy savings in
slectricity ond natural gos end umes by 2030, CRUL, CEC, CARB

s Raduca GHG antissions in the electricity sector through the implementation of the
above measures and other actions a2 modeled in IRPs to mest BHG ermizsions
reductions planning lergets in the IBP proross. Loadsarving sniitios snd publiche
owned utilities meat GHG anussions reductions planning targets through 2
combination of measures as deseribed in [REs,

Implemant Mobile Source Strategy (Cleansr Tachnology and Fusls)

s At loast 18 million rero arission and plug-in hvbrid light-duty elaciric vehicles by 2025

s Atleast 4.2 million rero emission and plug-in hybaid lightduly elaciric vehicles by 2030

s Burther increase GHG stringency on all ight-duty vahicles bevond exiating Advanced
Claan Cars reqgulations

# Medium- and heovy-duty GHG Phese 2.

& innovative Ulean Transit Transition 1o » sulte of to-ba-determuned innovative clean
Uonsit oplions. Assumed 20 parcsint of new urban buses purchased beginning in 2018
will be sers amission busas with the ponatration of zem-emission technalegy ramped
up to 100 percent of new sales in 2030 Also, new natural gas buses, starting 10 2018,
and diesel busas, starting in 2020, meeat the optional heswyeduty lowe-NO_ standard,

s Last Mile Delivery: New regulation that would result in the use of low MO, or deaner
engines and the daployment of inceessing numbers of cero-emission trucks primarily
for olass 3-7 last mile delbvary trucks in California. This measure assumss 7EVs
comprise 2.5 percent of new Class 3-7 truck soles in locsl feets starting n 2030,
incraasing to 10 percent in 2008 and remaining flat through 2030

& Eurther reduce VMT through continued implementation of 58 375 and regional
Suztainable Communttios Stralagies; fortheoming slatewids implementation of
S8 743 and potential additional VMT reduction streteies notl specifiad i the Mobile
Source Strategy but incuded in the document "Potential VM Beduciion Strategies
for Discussion

CARB, CalsTa 5GC, Callrans
CEC, OFR, Local agoncias

Increase stringnncy of 5B 375 Sustainabls Communitios Strategy (2035 targets) CARB

By 2019 adiust parformance measures used 1o select and design transporiation facilites

s HMarmonize project parformanaa with emvissions reductions, and increase CalSTA and SGU, GER, CARR, GoBiz,
competitivenaas of transit and active fransportation modes le g vin guideline Bank, DOF CTC, Caltrans

documants, funding programs, project selection, sic)

By 2019, develop prizing policias 1o support low GHG transportation {e.g. low-emission CalSTa, Caltrans, CUIL, OPR/SGC,
vehicle zonas for haavy duty road usar parking pricing, transit discounts) CARB
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implement Colifornia Sustainable Freight Action Flan:
s Improve frsight system sfficiency,
s Penday over 100 000 fraicht vehicles and eauipment cepable of zero emission
operation and maximize both sers and neersero smission freight vehicles and
aquipment powersd by renewabls anergy by 23030

CalSTA, CalEPA, CNRA, CARE.
Callrans, CEC. GoBiz

Adopt a Lew Carbon Fuel Standard with & Ol reduction of 18 parcent CARB

Implemant the Short-Livad Climate Pollutant Strategy by 2030
s 40 mercent raduchion i msthans and hvdrofluorocarbon emissions below 2013 levek
s S0 sarcent reduction in black carban emissions balow 2013 lovels

CARB, ColRecvels COFA SWRCHE,

Local air districts

By 2019, davelop ragulations and programs to support organis waste landfill raduction CARE, CalRocvele, CDFA SWRER,
goals in the SLOP and 5B 1383 Local ar districts
Implement the post 2020 Capeand-Trads Program with declining annual caps. CARB

By 2018, develop intograted Notural and Working Londs Implemantation Flan Lo secure
California’a land base az a net carbon sink:
& Brotact land from conversion through conzervation easements and other incantives.

s [ncroase the leng-term resilionce of carbon storage in the land base and anhance CMRA and departmernis wathin, COFA,
saqueastration capacity CalEPA CARE

= Uiilice wood and agriculiural products to incresse the amount of carbon stored in the
natural and built environments
s Extaldish scenario projections to seeve an the foundation for the Implementation Blan

Estaldlish a carbon accounting framework for natursl and working lands a5 described in 58

859 by 2018 CARR

CNRA, CAL FIRE, ColEPA and

Impleniant Farmst Carbon Plan o
depariments within

{dentify and expond funding and financing muchanisms o support GHG reductions across
all sertors.

State Agencies & Local Agencies

-
SIS
RERFRE

Ultimately, successfully tipping the scales in the fight against climate change ralies on our ability to incentivize
clean technologies in the marketplace and to make other climate strategies clearly understood and esasily
accessible, We must support and guide our businesses as they continue to nnovate and make clean
technologies ever more attractive to ever more savvy consumers. Until the point that clean tachnologies
become the best and lowest cost option-which is clearly on the horizon for many technologies, including
renewable energy and electric cars—we must continue 1o support emerging markets through incentives

and outreach efforts. More than just coordinating among agencies and providing institutional support as
described above, we will succeed i we tackle climate change from all angles—through regulatory and policy
developmant, targeted incentives, and education and cutreach,.

Regulations and Programmatic Development

Cur decade of dimate leadership has demonstrated that developing mitigation strategies through a public
process, where all stakeholders have a volice, leads 1o sffective actions that address climate change and yield
a series of additionsl economic and environmental co-benefits to the State. As we implement this Scoping
Plan, State agencies will continue to develop and implement new and existing programs, as described hersin,
During any rulemaking process, there are many opportunities for both informal interaction with technical
staff in meetings and workshops, and formal interaction at Board meetings, Commission business meetings,
monthly public mestings, and others. Each State agency will consider all information and stakeholder input
during the rulemaking process. Based on this information, the agency may modify proposed measures

to reflect the status of technological development, the cost of the measure, the cost-effectiveness of the
measures, and other factors before presenting them for consideration and adoption.

Further, to achieve cost-effective GHG reductions, California State agencies must consider the environmental
impact of small businasses and provide mechanisms 1o assist businesses as GHG reduction measures are
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implemeanted. CARB provides resources aamﬁ tips for small businesses to prevent pollution, minimize waste,
and save energy and water on Uoao! 2. orer. Caltfornia’s small businesses and their employees represent
a valuable sconomic resource in the State and “greening” existing businesses is not only achievable, but sets
an example for new businesses which will prove significant as California transitions to a low carbon state.

State agencies conduct environmental and environmental justice assessments of our regulatory actions.

Many of the requirements in AB 32 overlap with traditional agency svaluations. In adopting regulations to

implement the measures recommended in the Scoping Plan, or including in the regulations the use of market-

based compliance mechaniams to comply with the regulations, agencies will ensure that the measures have

undergone the atorementioned screenings and meet the mquiramants established in California Health and
Satety Code Section 38562(b){(1-9) and Section 38570(b)(1-3

incentive Programs

Financial incentives and direct funding are critical components of the State’s climate framework. In particular,
incentives and funding are necessary to support GHG emissions reductions strategies for priority sectors,
sources, and technologies. Although Calfornia has a number of existing incentive programs, available
funding is limited. It is critical to target public investments efficiently and in ways that encourage integrated,
system wide solutions to produce deep and lasting public benefits. Significant investments of private capital,
supported by targated, priority investments of public funding, are necessary to scale deployment and to
maximize benefits. Public investments, including through decisions refated to State pension fund portfolios,
can help incentivize early action to accelerate market fransition to ceanar technologies and cleaner practicas,
which can also be supported by regulstory measures.

Many existing State funding programs work in tandem to reduce emissions from GHGs, criteria pollutants,
and toxic air contaminants, and are helping to foster the transition o a clean energy economy and protect
and manage land for carbon sequestration. State law, including Senate Bill 535 (De Ledn, Chapter 830,

Statutes of 2012} and Assembly Bill 1550 (Gomez, Chapter 369, Statutes of 2016) also requires focusad
investment in low income and disadvantaged communities.

The State will need to continue to coordinate and utilize funding sources, such as the Greenhouse Gas
Reduction Fund {tap-and-trade auction proceeds), the Alternative and Renewable Fuel and Vehicle
Technology Program (AB 118}, Electric Program Investment Charge (EFIC) Program, Carl Moyer Program,

Alr Quality Improvement Program, and Proposition 39 to expand clean energy investmeants in California and
further reduce GHG and criteria emissions. Additionally, programs including the Bioenergy Feed-In Tariff,
created by Senate Bill 1122 {Rubio, Chapter 612, Statutes of 2012), Low Carbon Fusl Standard, Cap-and-Trade,
Self-Ganeration Incentive Program, Federal Renawable Fuel Standard, utility incentives pursuant to Assembly
Bill 1900 (Gatto, Chapter 602, Statutes of 2012), and others provide important market signals and potential
revenue streams to support projects to reduce GHG emissions.

These programs represent just a portion of the opportunities that exist at the federal, State, and local levels
w mcaﬂtw ze GHG emissions reductions. The availability of dedicated and long-lasting funding sources is
critical to help meet the State’s climate objectives and help provide certainty and additional partnership
opportunities at the national, State, Tribal, regional, and local levels for further investing in projects that have
the potential to expand investments in California’s clean economy and further reductions in GHG smissions,

Public Education and Outreach Effores

California State agencies are committed to meaningful opportunities for public input and effective
engagement with stakeholders and the public through the development of the Scoping Plan, and as
measures are implemented through workshops, other meetings, and through the formal rulemaking process.
Additionally, the State has broad public education and outreach campaigns to support markets for key
technologies, like ZEVs and energy efficiency, as well as resources to support local and voluntary actions, such
as

In developing this Scoping Plan, there has been axtensive outreach with environmental justice organizations
and disadvantaged communities. The EJAC launched 8 community engagement process starting in July 2016,
conducting 19 community mestings throughout the State and collecting hundreds of individual comments. To
enhance the engagement opportunity, CARB coordinated with local government agencies and sister State
agencies to hold collaborative discussions with local residents about specific climate issues that impact their
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lives. This effort was well received and attended by local community residents and initiatad a new community
engagement endeavor for CARB. Recognizing the value of the input received and the opportunity to present
California’s climate strategy to communities across the State, CARB intends to continue this community
involvement to generate awareness about California’s climate strategy and be responsive to specific
community needs as climate programs are implemented.

CALIFORNIA

EDUCATION AND ENVIRONMENT INITIATIVE

The Calitornia Environmental Protection Agency (CalERAY the Calitornia
Department of Education, and the Caldornia Natural Resources Agency
have developed an environmental cirriculumm that s being taught n more
than haif of Coldornias schonl districts. The
: o EED provides California's teachers with toals 1o educate students
abau“&: the natural environment and how everyday chioices can improve our
planet and save money,

Education
En\glrpnment
Initiative

This Scoping Flan continues more than a halt-century of California’s nation-leading efforts to clean our air, our
water and improve the snvironment. But, ciimate change poses a challenge of unprecedented proportions
that will, in one way or another, ampact all Californians whether they are city dwellers in Los Angeles, San
Diego or San Francisco, farmers in Salinas or the Central Valley, or the millions of Californians who live in the
Sierra or in the desert areas.

This is the State's climate action plan, and in a very real sense it belongs to all those Californians who are
fealing, and will continue to feel, the impacts of climate change. Californians want to see continuad effective
action that addresses climate change and benefits California — this Plan responds to both of these goals. The
Plan was developed by the coordinated consensus of State agencies, but it is really California’s Plan, because
aver the coming decades the approaches in this documeant will be carried out by all of us.

in this Scoping Plan, every sector in our thriving sconomy plays a crucial role. Tribes, cities, and local
governments are already rising to the challengs, and will play ncreasingly important roles with everything from
fow-carbon and cleaner transit, to more walkable streets and the development of vibrant urban communities,

We will see a remarkable transformation of how we maove throughout the state, away from cars that bum
fossil fuels to cleaner, electric cars that will, in some cases, even drive themselves. Freight will be maoved
around the state by trucks that are vastly cleaner than those on the road now, with our ports moving towards
zaro- and near-zero emissions tachnologies. The heavily traveled Los Angeles-San Francisco corridor will be
serviced by comfortable, clean and atfordable high speed rail.

In addition to reducing GHGs, these efforts will slash pollution now created from using gasoline and diesel
fuel statewide, with the greatest benefits going to the disadvantaged communities of our state which are

so often located adjacent to ports, railyards, freight distribution centers and freeways. And, thanks to the
continued investment of proceeds from the Cap-and-Trade Program in these same communities, we can
continue to work on bringing the benefits of clean technology ~ whather electric cars or solar roofs — to those
in our state who need them the most.

Chimate change presents us with unprecedented challenges - challenges that cannot be met with traditional ways
of thinking or conventional solutions. As Governor Brown has recognized, meeting these challenges will require

“courage, creativity and boldness.” The last ten years proved to ourselves, and the world, that Californians
recognize the danger of climate change. It has also demonstrated that developing mitigation strategies through
a public process where all stakeholders have a voice leads to effective actions that address dimate change while
vielding a series of co-benefits to the state. This Scoping Plan builds on those early steps and moves into a new
chapter that will deliver a thriving sconomy and a dean environment to our children and grandchildren. ltis a
commitment to the futurs, but i bagins today by moving forward with the policies in this Plan.
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Aszsembly Bl

air conditioning

Annual Energy Qutlook

Affordable Hausing and Sustainable Communitias
Alernative and Renswebls Fuel and Vebicls Technology Program
bast available retrofit control technelogy
business-as-usual

British Columibsia

Batterv-alectric vehicla

Calfornia Air Resources Board

Calfornia Indapandent System Operator
Californis Environmental Brotection Agency
Cabforria Green Building Standards

Caldornia Public Emplovesy RBetirermant Svatam
Calidornia State Transportation dgency
California State Teachers' Retirament System
Climata Action Plan

Californis dhiernate Rates for Ensrgy Frogram
Cabforria Departroent of Food and dgriculiure
Calbornia Department of Public Haalth
California Ensrgy Commizsion

Cabfornia Environmental Duality aAct

Clean Fuels and Technology

Methane

carhon intensily

Cabforria Natural Resources Agercy

carbon dioxida

carbon dionids equiealent

chronic ohetructive pulmenary disease
Califarnia Public Utilities Commission
California Solor lnitiative

diesal gallon equivalent

Caltornia Department of Water Rosources
Environmantal Analysin

Education and Environmant Initistive
Environmerdal Impact Report

Environmental Justice Advisory Committee
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Exsoutive Drder

Electric Program Investment Charge Program

fluorinated gnses

Fuslcell sloctric vohicle

Family Electric Rate dssistance

Governors’ Climate and Forosts Task Porce

gross domestic product

Srasnhouse Gas Baduction Fund

grasnhauge gas

Grvernar's Office of Business and Econormic Developnant
giobal warming potential

Cabifornia Department of Housing and Communily Development
Hvdrofluoraearbon

haating, ventilation and sie condiioning

International Uarbon Action Partnership

Integrated Energy Poliey Beponrt

investorownad utility

United Mations Intergovernmental Fanel on Climate Change
integrated rosource plan

tntersgency Working Group on the Sociel Cont of Greenhouss Ganes
Low Carben Fusl Standard

Low Carbon Transit Operations Program

Hahtduty vehicle

Hohbemitiing dicds

Lovelncoros Weatharization Program

fovel of sorvice

million matric tons of carbon diosids equivalent
memorandum of understanding

metrapolitan planning arganization

Rogulation for the Mandatory Bsporting of GHG Emisions
matric tons of carbon dioxide

Megawatt

nilrous oxide

North American Indusiry Classification System

MatEnargy Mataring

nittngen wifluorids

nitrogen onids

NERRTErD amission

Office of Environmuental Health Hazard Assesamant

Governors Office of Planning and Research
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plug-in slectiic vahicls

Plug-in hvbrid alectric vehicla
Parfluoracarbon

particulats matter

fine particulate matter

Partnarshio for Market Beadiness
Regional Exonomic Models, Ine.
Ranswable Enargy Bill Credi

renswable natural gas

renswable portfolio standard

regional transportation plan

Senate bill

Sustainable Communitios Stratagios
souisl cont of carbon

sulfur hexedluoride

Stratagic Growth Council
Self-Gansration Inceniive Program
Short-lived climate pollitant

State Water Resournes Control Board

s be determined

Transportation Uommunications and Utilities
Transit and Intercity Rail Capital Program
Uniwsrsity of California, Los Angales
urban heat island

International Union of Ratlways

United Nations Framawork Convention on Climate Changa
U5 Department of Agriculturs

United States Environmental Protection Agency
vohizle miles traveled

waste water Uestmeni plant

aro amission

roro sussinn vehicles
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MATURAL &
WORKING
LANDS
RESTORATION

15-20 million metri
tons of reductions

REDUCE “SUPER POLLUTANTS”

40% reduction i methane and HFCs

mnunities

On-road ol deman
recuced by half are rero-emission

Cver 4 million affordable
glectric cars on the road

SUSTAINABLE
4 FREIGHT

Transitioning to 2ero
- \ gmissions everywhere

feasible, and nearzero
gmissions with renewabls
. fuels everywhare else
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