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California is a global leader in climate
and clean energy policy

B Clean energy milestones:
B 60% carbon-free electricity generation
m 13 GW of rooftop solar
m 4 GW of battery storage

B Ambitious targets include:
« Economywide net-zero GHGs by 2045
« Transportation, fuels, buildings...

« Zero-carbon electricity sales: 90% by 2035,
95% by 2040, 100% by 2045

What could increase the
likelihood of California meeting
its ambitious climate goals?

EIQAEFAg " 4

DEFENSE' FUND*®




Achieving clean energy
goals requires
unprecedented action



Meeting California's clean energy targets will require
a rapid expansion of the grid
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The current rate of solar expansion
Is far slower than required
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B 90 GW new utility-scale solar
and 40 GW of new battery
storage by 2045

® An additional 40 GW of solar
required for clean hydrogen
production
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B The state added 1.3 GW per
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Million MW-Miles

Transmission capacity may need to triple
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Existing (estimated) Midcentury Estimate from
Princeton Net Zero America
Study E+ Scenario

I New Lines Crossing California Borders

B New Lines Within California
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Headwinds to
deployment are likely
to Increase



Total Renewable Energy Deployment (MW)

The real-world obstacles to clean energy deployment will
likely grow if left unaddressed

e Falling hardware costs

e Good project sites

e Access to transmission (low in
e Public support

e Etc. 1111

rconnection costs)

Derived from: Cherp et.
al, "National growth
dynamics of wind and
solar power compared to
the growth required for
global climate targets,"
Nature Energy, Vol 6,
July 2021.
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Total Renewable Energy Deployment (MW)

The real-world obstacles to clean energy deployment will
likely grow if left unaddressed

e Increasing land costs & competing needs
e Fewer amendable landowners
e Further from transmission

l l l l e Lower capacity factors/poorer resource

l > e Public opposition
e Diminishing available transmission capacity
e Etc.

e Falling hardware costs

e Good project sites

e Access to transmission (low in
e Public support

e Etc. 1111

rconnection costs)

Derived from: Cherp et.
al, "National growth
dynamics of wind and
solar power compared to
the growth required for
global climate targets,"
Nature Energy, Vol 6,
July 2021.
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Transmission development often takes longer than anticipated

South of Palermo 115 kV Reinforcement Project* I | Latest Transmission Plan

Artesian 230 kV Sub & loop-in TL23051
Mesa 500 kV Substation Loop-in

Southern Orange County Reliability Upgrade Project* Approval .Origina.l
Lugo-Mohave series capacitor upgrade year r Lina—tseerwce
Lugo-Eldorado series cap and terminal equip upgrade l
Delaney-Colorado River 500 kV line _
Midway — Kern PP #2 230 kV Line
Martin 230 kV Bus Extension T
Round Mountain 500 kV Dynamic Voltage Support Anticipated
in-service date

Gates 500 kV Dynamic Voltage Support
Alberhill 500 kV Method of Service*
Red Bluff-Coleman 60 kV Reinforcement

as of 2022

Vaca Dixon Area Reinforcement

Antelope 66 kV Short Circuit Duty Mitigation Project
Kern PP 115 kV Area Reinforcement*

Lockeford-Lodi Area 230 kV Development

Table Mountain second 500/230 kV transformer
New Manning 500 kV substation

New Collinsville 500 kV substation

San Jose Area HVDC Line (Metcalf — San Jose)

San Jose Area HVDC Line (Newark — NRS)

North of Mesa Upgrade**

Wheeler Ridge Junction Substation**

2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

* Approval years and Original in-service date for projects approved prior to 2012 were taken from the 2011-2012 Transmission Plan, the oldest available on the California ISO's websi E D F,“ C#F

10 ** As of the 2021-2022 Transmission Plan, these projects were listed as "on hold" with no definite completion date. EEAMBIL S



Using scarce land for
clean energy development
means navigating land
use tradeoffs

Legally Protected
| Administratively Protected
| High Conservation Value

Technically or Economically Challenging

Potentially Suitable Land

B 5 million acres potentially suitable for utility-
scale solar siting in California

B 10% of that would be needed to achieve the
goals of SB 100

This maps was constructed using data from The Nature
Conservancy’s Power of Place study (2019). Potentially suitable
land considers ecological, social, and techno-economic criteria.
TNC also emphasizes the need for further site-specific
environmental, social, and economic impact assessment for
individual projects.

i - o A
Source: The Nature Conservancy’s Power of Place study (2019) < E D F ' CA
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Potentially suitable
land overlaps with
vulnerable populations

Vulnerable communities are considered disproportionately
burdened by multiple sources of pollution and other vulnerabilities.

Source: The Nature Conservancy’s Power of Place study (2019)

Draft CalEnviroScreen
4.0 Results

0-10 Less vulnerable
10 -20
20-30
30-40
40 - 50
50-60
60 -70
70 - 80
80 -90
I 20 -100 More vulnerable

- Area most suitable for

utility-scale solar
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Not all potentially
suitable land for clean
energy is practicably
developable land
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Total Land Mass

v S
Developed Areas
ol e

Conserved Areas, Easements, Etc.

Physically Unsuitable
v

Potentially Suitable Land

v
Site Assessment
Land Agreement

v

Practicably Developable Land

Geographic
Considerations

Project
Development
Considerations
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The clean energy transition will require an
astonishing amount of land

CATF-commissioned visual simulation of a 6-Gigawatt solar farm




The clean energy transition will require an
astonishing amount of land

Lake Tahoe

CATF-commissioned visual simulation of a 6-Gigawatt solar farm




There is no designated authority on clean energy deployment

Federal
government:

DOE, FERC,
DOI, EPA

/Lead on Integrated

CARB

Lead on Public
Scoping, Emissions

/ >
|

CAISO

Lead on Grid
Reliability,
Transmission Planning

CPUC

Resource Plan and
Procurement CEC

Lead on SB 100 report,
Workshops, land use,
Equity Maps

-

|

Dept. of
Natural
Resources

Lead

Responsibility?

Lead on Climate avmad on
Planning

Action, Equity

Screens, report cards

Lead on 30x30,
/ Commissions

County and
local land
use and
environmental
regulators

'
EDF e

DEFENSE FUND

CA
TF



Recommendations
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The following RECOMMENDATIONS offer a path to
accelerate California’s clean energy transition

Q Develop a Clean Energy Deployment Plan with specific quantities, locations, and
timing of new resource development and infrastructure expansion.

Assign a lead agency the responsibility for achieving the state’s clean energy goals.
Develop a dashboard to publicly track progress.

Advance supportive policy for planning, permitting, financing, and building clean
energy infrastructure.

Engage the public by continuing and strengthening California's current public
engagement efforts.
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Questions?

Cotnact: mcolvin@edf.org
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