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Total* 59 Analysis identified key challenges for CCS project development in California through
* Indicates number of interviews with project developers, financiers, and industry stakeholders, as well as
Interviews; most interviews archival research and analysis of California’s policy landscape.

included multiple interviewees.

Source: Energy Futures Initiative and Stanford University, 2020.
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Complex and Untested Revenue and Lack of Public
Regulatory Process for Cost Uncertainty Awareness and

Ambiguous Position
of the State on the

Future Role of CCS Getting Permits for Discourage Project Support for CCS

CCS Finance

Numerous Regulatory
Jurisdictions and Unclear
CEQA Lead for Industry CCS
Projects

Concern that CCS Allows
for Continued Fossil Fuel
Use

Revenue Challenge: LCFS
Credit Market Uncertainty
and Policy Risk

-

Revenue Challenge:
Limitations of the Federal
45Q Tax Credit Design

CCS Ineligible Under
Cap-and-Trade

-

Unclear Eligibility of CCS
for SB100 Zero-Carbon
Electricity Target

-

CCSiis Not Included
in Other State Energy
Planning

[

-

Low Public Awareness and
Varied Opinions of CCS

-

Historic Inequities in Energy
Infrastructure Siting

Uncertain Permitting
Timelines

-

State and Federal Post-
Injection Site Care
Requirements Vary

-

Inadequate Legal
Framework for Obtaining
Pore Space Rights

-

Cost Challenge: Aligning
Players, Permitting, and
Financing

-

Cost Challenge: Financial
Responsibility Associated
with UIC Class VI Wells

Source: Energy Futures|nitiative
and Stanford University, 2020.
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* Three fundamental permits and
processes

e At least nine additional situation-
dependent permits

* Of note, some state and local permits
required completed CEQA to commence

* Agency of jurisdiction depends on if
project is in electricity or industry sector

Fundamental
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Situation Dependent

\ Authority to Construct/Permit to Operate

Agencies Involved

Uncertain Permitting Timelines & Numerous
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Class VI Well
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Lake and Streambed Alteration Permit

California Coastal Development Permit .

Conditional Use Permit*

California Incidental Take Permit

Federal Incidental Take Permit -

Bureau of Land Management Right of Way I

Prevention of Significant Deterioration -

National Pollutant Discharge Elimination -
System Permit

Section 404 Permit -

Requires Draft NEPA Analysis &

Habitat Conservation Plan
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Source: Energy Futures Initiative and Stanford University, 2020.
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Motivate the Private Sector to ] Unlock New Clean Energy
Deeply Decarbonize Activities Industries and Jobs

o . S rt . o
Maximize Options for IS“PP‘:_“  onticasto ECT’eatecoz Enable Continued Economic and
) . nnovation | . Transport . Leps . o 4
Meeting 2030 & Mid-Century atResearch | Aj::‘l‘;‘ie I and Reliability Benefits from Existing
Greenhouse Gas Targets Institutions & - clean Firm | Storage

Industry & Electricity Generation

Laboratories' Power ' Operator

OPPORTUNITIES TO LEAD GLOBAL

ACTION ON CLIMATE
Incorporate Enhance Establish Set .
A Statewide
CCSProtocol Support Public-Private
" . Carbon
in Cap-and-  \echanisms Partnership to

Trade for CCS Create LA &Bay _I:emo:al
Area Hubs argets

KEY ENABLERS FOR CARBON NEUTRALITY

@

Affirm State - Improveand = lIssue Policy

Issue Develop State
Support forccs | CoordinateCCS . Guidance to Guidance for Supported‘CCS
in Meeting - Permitting  Clarify CCS CO, Storage Demos with
Emissions Targets =~ Processes Eligibility Industry

NEAR-TERM ACTIONS FOR MEETING CALIFORNIA CLIMATE TARGETS

Potential to Rapidly | Capacity to Store | Robust Clean Large Industrial Base Commitment to
Reduce 15%of Today’s = 60 MtCO,/yr.for Energy Policy ' with Few Alternatives = Equitable Clean Energy
Emissions withCCS ~ over 1,000 Years = Frameworksto

to Decarbonize i Transition
Source: Energy Futures|nitiative

and Stanford University, 2020.
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Affirm State

Support for CCS in
Meeting Emissions
Targets

e |ssue policy
guidance to align
state agencies

e Promote local
community support
through
stakeholder
engagement and
explicit benefits

e Preserve and grow
existing industry
workforce to
support clean
industrialization

Near-Term Actions for Meeting California’s Climate

Issue Policy

Guidance to Clarify

CCS Eligibility

e Appoint a lead
coordinating
agency for CCS
activities

e Establish a
multiagency work
group

e Consider seeking
class VI primacy

Targets with CCS

Issue Policy
Guidance to Clarify
CCS Eligibility

Issue Guidance for
CO, Storage

e SB100

* Integrated resource
plan (IRP) process

e Integrated Energy e Address long-term

Planning Report monitoring and
(IEPR) stewardship issues

e Provide certainty
on pore space
ownership

Develop State
Supported CCS
Demos with
Industry

e Located at or near
suitable geologic
storage

e Demonstrates local
air quality and jobs
benefits

NEAR-TERM ACTIONS FOR MEETING CALIFORNIA CLIMATE TARGETS
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Incorporate CCS
Protocol in Cap-and-
Trade

e Adopt same CCS Protocol
that has been developed
under the LCFS for the
Cap-and-Trade program

Key Enablers for Carbon Neutrality

Establish Public-Private

Mit?ri?m?:r::?:rocrtcs Partnership to Create
LA & Bay Area Hubs
e Support early project e Support building out CCS
with state grants (e.g. hubs with shared
FEED studies, startup transportation and
grants) storage infrastructure
e Seek 45Q extension e State could prioritize
e Extend, clarify, and revise projects with local air
LCFS quality and jobs benefits

KEY ENABLERS FOR CARBON NEUTRALITY

Set Statewide Carbon
Removal Targets

e Set statewide carbon
dioxide removal target

e Multi-agency review of
eligible CDR pathways
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Support Innovation and

e - Support Options to Ensure Create CO, Transport and
Research Institutions and .
. Adequate Clean Firm Power Storage Operator
Laboratories
e Support hydrogen innovation e Assess how much clean firm e Public or private entity could
programs power is needed for the grid be authorized to manage CO,
e Invest in direct air capture that is decarbonizing to inform transportation under bilateral
(DAC) programs reliability planning contracts
e Support CO, utilization e |dentify technology and e CO, storage could also be
technologies resource options managed by a private or public
e Develop policy approaches to entity and serve multiple
support the development and customers

deployment clean firm power

OPPORTUNITIES TO LEAD GLOBAL ACTION ON CLIMATE
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 The Energy Futures Initiative advances technically grounded solutions to the climate crisis
through science-based analysis, thought leadership, and coalition-building. Under the
leadership of Ernest J. Moniz, the 13th U.S. Secretary of Energy, EFI conducts rigorous
research to accelerate the transition to a low-carbon economy through innovation in

technology, policy, and business models. EFl maintains editorial independence from its
public and private sponsors.

* EFI’s reports are available for download at www.energyfuturesinitiative.org
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