Sarah Saltzer
Managing Director, Stanford Center for Carbon Storage
November 2, 2021




What CCS Can Do for California: Emissions
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Emissions Reduction
Potential from CCS in
California

Approx. 15% of state’s total
CO, emissions

65% greater than all
emissions from in-state
power generation

44% greater than
emissions from the entire
buildings sector

84% greater than all
emissions from the
agriculture sector

66% greater than
emissions from all heavy-
duty vehicles



Opportunities for In the Industrial anc

Electricity Sectors

e 25 NGCCs meet CCS retrofit criteria * 35.8 Mt CO2/yr current emissions

* 14 GW total capacity e 31.8 Mt CO2 /yr capturable emissions
* 21.6 Mt CO,/yr current emissions * 51 Facilities

* 27.5 capturable emissions Mt CO,/yr* ‘
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alirornia Has Abundant anc

Storage Resources
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Comparison of Emissions and Capture

Costs by Subsector

Emissions per year by Capture cost by individual
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With Current Incentives About 20 MtCO,/yr

Could Be Captured Cost Effectively

$100 Marginal Abatement Curve

34 facilities have negative costs =
positive revenues (20 MtCO,/yr)

Total Cost with LCFS, 45Q ($/tCO,)

10 20 30 40 50 60

Source: Energy

Million Metric Tons of CO, per year Futures Iniiative

and Stanford
University, 2020.
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Infrastructure Buildout for 60 MtCO,/yr CCS

el Rl © 3 ethanol plants, 6 NGCC, 6 CHPs

® Emissions Sources 2I0e) SRS and 1 cement plant
Notional CO2
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Storage Hub
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Social Equity and Community Benefits

Local Air Quality
Improvements

Local Economic
Activity

Job Creation and
Preservation

Some industrial facilities with high CO, emissions also emit high levels of criteria
air pollutants such as sulfur dioxide (SO,), nitrous dioxide (NO,), and particulates

Post-combustion carbon capture requires reduction of these other pollutants
creating local air quality benefits

CCS projects can stimulate local economic activity, including new construction,
operations, and maintenance jobs

Multiplier effects across the supply chain can drive additional economic benefits

The economic benefits associated with job training could provide new
employment opportunities in the low carbon economy

CCS activities support employment for skill sets which may otherwise become
obsolete in a clean energy transition



Industry/Affiliation

Cement 3
Chemicals 3
Diversified Energy 15
Environmental Advocacy 5
Infrastructure 8
Investment 3
Labor Unions 2
Power 6
Private Equity 2
Public Sector 3
Refinery 5
Reinsurance 2
Utility 2
Total* 59

* Indicates number of
interview sessions.
Most included multiple
interviewees.

e Technology developers
e Industry

e Power producers

e Project financers

~

Engaging Stakeholders to Identify Challenges for CCS

4 o
e Ambiguity

e Regulatory complexity
e Financial uncertainty
e Education and public

~

e NGOs support

Stakeholder
Interviews

Assessment
of challenges

Analysis identified key challenges for CCS project development in
California through interviews with project developers, financiers, and
industry stakeholders, as well as archival research and analysis of
California’s policy landscape.



Complexity and Uncertainty Reduce Attractiveness of
Investment in CCS

Ambiguous Position Complex and Untested Revenue and Lack of Public
of the State on the Regulatory Process for Cost Uncertainty Awareness and

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

-

Low Public Awareness and
Varied Opinions of CCS

-

Historic Inequities in Energy
Infrastructure Siting

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

[

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
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and Stanford University, 2020.
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A Policy Action Plan for CCS in California to Meet the

High-Level Goals

Maximize Options for Meeting Unlock New Clean Energy Industries
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KEY ENABLERS FOR CARBON NEUTRALITY

Affirm State Improve and Issue 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 CleanEnergy
Emissions withCCS ~ over 1,000 Years = Frameworksto

to Decarbonize Transition
Support CCS ‘
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