Challenges in CO, Capture and Overview
Storage: Emphasis on Storage in
Geologic Formations We've come a long way...

Technical challenges

Sally M. Benson Performance requirements
Lawrence Berkeley National Laboratory Public acceptance
Berkeley, California 94720 We've come along way... (reprieve)

Third Annual National Energy Technology Laboratory
Sequestration Conference

May 4, 2004

Technical Challenges and
We've Come a Long Way... Opportunities

1990 2000 2005

FutureGen Long term Storage SeCUFIty

US Regional Partnerships Monitoring and verification
US DOE Roadmap Mountaineer Project

Sleipner ) g i
Project Weyburn Project Commercial Projects RISk assessment

«In Salah fmdi d
Conceptual S R&D Program - Australian R&D Program . Gorgon Remediation options
Development |EA Greenhouse Tiffany Project * Snohvit

Gas R&D Program g ang Norwegian R&D Program  CSLF

Canadian e .
R&D Program CO, Mitigation Project IPC_C
Special

CO, Capture Project Report
CCP2

Long Term Storage Security:
Long Term Storage Security Frio Formation

Low Residual Gas Saturation High Residual Gas Saturation

Solubility
Solubility

// Trapping " o :
Mineral o <3 Trapping

Trappin Mineral
0% LY " Trapping

Time (100’'s to 1,000’s of years)

Contribution to
Trapping

After Doughty et al, 2004




Basic Monitering Package Enhanced Monitoring Package

Pre-Operativnal Monitoring Pre-Operational Monitoring
Well |
well

Monitoring and Verification
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Biggest Risks Have Been ldentified Risk Assessment Framework
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Need for methodology development and validation

Remediation Options to Mitigate Risks Performance Requirements

Storage reservoir
e What are they?

— Specifications that a storage site must meet
* Permanence of storage
* Worker health and safety
« Environmental impacts
* Well integrity
* Why are they important?
— Guide for screening and assessing storage sites
— Basis for obtaining permits
— Basis for obtaining or trading credits




Performance Requirements or
How Long is Long Enough?

Public Opinion

» Favorable public opinion is needed
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We’'ve Come a Long Way...
(reprieve)

Significant progress in many areas

Growing interest and investment by the public and
private sectors

Additional R&D is needed:

— Long term storage security
— Monitoring and verification
— Risk assessment

— Remediation

Performance requirements must be developed
Public acceptance is crucial
Field experiments and demonstrations are needed
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