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Carbon Sequestration Program Goals
Develop Technology Options That...

« Deliver technologies & best practices that provide Carbon
Capture and Safe Storage (CCSS) with:
— 90% CO, capture at source
— 99% storage permanence

— <10% increase in COE
» Pre-combustion capture (IGCC)
— < 35% increase in COE

» Post-combustion capture

» Oxy-combustion
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CARBON SEQUESTRATION PROGRAM

Core R&D Infrastructure Global
Collaborations
Capture Technology ) _
p Solutions Regional Carbon Sequestration -
X Partnerships Technology North America Energy
Geologic Storage - o » Solutions Working Group
Characterization
5 ' Carbon Sequestration
Monitoring, Verification, - Leadership F
and Accounting (MVA) | Validation eadership rorum
Simulation and i International
Risk Assessment Development Demonstration Projects
CO, Use/Reuse t‘:ﬁggj Asian-Pacific
Lessons Other Large-Scale Projects Partnership (APP)
Learned
Benefits Benefits Benefits
+ Reduced cost of CCS * Human capital « Knowledge building
* Tool development for risk + Stakeholder networking « Project development
assessment and mitigation « Regulatory policy development + Collaborative international
* Accuracy/monitoring quantified « Visualization knowledge center knowledge
» Capacity validation - Best practices + Capacity/model validation
* Indirect storage « Public outreach and education * CCS commercial deployment

Demonstration and Commercialization
Carbon Capture and Sequestration
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Sequestration Program Statistics FY2009

DOE Budget (Million $)

Fiscal Year

Diverse research portfolio

Nearly 100 Active R&D
Projects

Strong industry support
~ 39% cost share on projects

Federal Investment to Date
~ $631 Million

2009 Carbon Sequestration Program
Budget Breakdown

Simulation and
Risk
Assessment

6%

CO, Use/Reuse
5%

MVA
10%

Geologic
Carbon
Sequestration
5%

Regional
Partnerships
60%

Capture of CO,
(Pre-
Combustion)
14%



Recent Achievements

« |EA GHG International Review of the Regional Partnership large scale field
tests — 2008 ------- Next Review Planned Spring 2011

— RCSP was recognized as most significant program in the world today
— Excellent program that will achieve significant results

« Carbon Sequestration Atlas - 2" Edition published November 2008

« Produced 1stin series of Best Practice Manuals — Monitoring, Verification,
and Accounting of CO2 Stored in Deep Geologic Formations

* Numerous Phase Il (Field Validation) Regional Partnership Projects Drilling,
Injecting, Completed

« Phase lll (Development Test) Regional Partnership Drilling, Injection
Started

* Pipeline Study underway
« Two Funding Opportunity Announcements (non-ARRA funding)

— Pre-Combustion Carbon Capture Technologies for Coal-Based Gasification Plants

— Innovative and Advanced Technologies and Protocols for MVA, Simulation, and Risk
Assessment in Geologic Formations

« Added 43 State to Regional Carbon Sequestration Partnerships Initiative
» Kicked-off National Risk Assessment Program (NRAP)
* Recently release World-Wide CCS Database
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World-Wide CCS Projects Database

« Data compiled from a multitude of sources
* Websites, factsheets, reports, news postings, etc...

« To date, ~195 projects projects
* Includes active, developing, proposed, on hold, or completed)
« USA: ~ 80 projects
* International: ~ 115 projects

« Approximately 125 projects active
« Either capturing, injecting, developing infrastructure, site
characterization/selection, designing, or in the permitting process.
» USA Projects: ~ 50 projects
* International Projects: ~ 75 projects
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Regional Carbon Sequestration Partnerships

Progressing Ahead to Injection
Phase Il Field Validation Geologic Tests

Injection Schedule

@ Injection Complete
Injection Ongoing

@ 2008 Injection Scheduled
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SO 2009 Injection Scheduled
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“Hard Knocks” Lessons Learned

....we are learning a lot

Business
Mergers/Acquisitions

Economic Recession and

Pore Space and Royalty Credit Crisis

CCS

Project
Public Perception affected by

Difficulty Securing Partners : e
Business Decisions

Speed
Bumps

Lack of Infrastructure & Weather

High Cost
Regulatory
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RCSP Validation Phase: Phase Il
Small-Scale Geologic Field Tests

BSCSP

o WESTCARB

Completed 15 Injections

Over 1.35 M Tons injected

Data Qumenttas aff ApetbBe62009

Formation Geologic
Type Province
Big Sky Saline ® Columbia Basin
Saline formations - - .. .
(3,000 to 60,000 tons) MGSC %I(%egmg lllinois Basin
Depleted oil fields Saline ®
(50 to 500,000 tons)
Coal seam
Coal Seams ®
(200 — 18,000 tons)
Basalt formation MRCSP Salme Chlcinnati Arch,
(1,000 tons) @ Michigan Basin,
Appalachian
Basin
Oil-bearing | Keg River,
Duperow,
Coal seam | Williston Basin
SECARB Oil-bearing | Gulf Coast,
@ Mississippi Salt
Saline Basin, Central
Appalachian,
Coal seam | Black Warrior
@ Basin
@ Injection/Test Complete SWP Oil-bearing | Paradox Basin,
© Injection Ongoing Aneth_ Field, .
Coal seam | Permian Basin,
(O 2009/early 2010 Injection San Juan Basin
O Project moved to Phase Il WES LA Il‘ne \Slaﬁramen::o
(Injection 2010/2011) alley, Colorado
NATIO| Plateau




CCS Best Practice Manuals

Critical Requirement For Significant Wide Scale Deployment
Capturing Lessons Learned

the ENZRGY lab

NETL

Monitoring, Verification,

and Accounting
of CO, Stored in Deep
Geologic Formations

\ersion 1

Best Practice Manual (Phase I1)
Monitoring Verification and Accounting 2009
Site Characterization 2010
Simulation and Risk Assessment 2010
Well Construction and Closure 2010
Regulatory Compliance 2010
Public Education 2009
Terrestrial Sequestration Practices 2010
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