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DOE’s Sequestration Program Structure

Research is needed 
to reduce 

incremental 
costs and 
improve 

effectiveness of 
CCS
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Key Challenges to Carbon Capture and Storage

•Cost of CCS 

•Sufficient Storage Capacity 

•Permanence 

•Best Practices

•Regulatory Framework

•Permitting

•Liability

•Ownership 
– pore space/CO2

•Infrastructure 

•Public Acceptance 
(NIMBY NUMBY)

Program helping to address challenges –specific projects, 
participation in working groups, and through Regional Partnerships

• Human Capital Resources
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Regional Carbon Sequestration Partnerships

Characterization Phase
– 24 months (2003-2005)
– $16M DOE funds

Validation Phase
– 4 years (2005 - 2009)
– 7 Partnerships (42 states)
– 24 geologic field 

validation tests
– $112M DOE funds

Development Phase 
– 10 years (2008-2017)
– Several large injection 

tests in different geology

Representing:
• >350 Organizations
• 42 States 
• 4 Canadian Provinces
• 3 Indian Nations        
• 34% cost share



5

Regional Partnership Goals
• Develop necessary infrastructure to 

demonstrate large-scale geologic 
sequestration technologies across 
North America

• Demonstrate safe CO2 storage 
during pilot-scale and large-scale 
injection tests

• Verify plume location via monitoring
• Predict plume fate via modeling

• Generate results that assist 
regulators and policy-makers
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Validation Phase CO2 Storage Projects
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Development Phase
Scaling Up Towards Commercialization

• FY 2008-2017 (10 years)

• Development of large-scale (> 1 
million tons CO2) CCS projects 
across North America 

• Research geologic formations 
representative of relatively large 
storage capacity for each Region 
(saline formations)

• Maximize CO2 injection volumes that 
fully utilize the infrastructure of the 
Region 

Ye
ar

s 
1-

3

Site selection and 
characterization; Permitting and 
NEPA compliance; Well 
completion and testing; 
Infrastructure development Years 4-7

CO2 procurement and 
transportation; Injection operations; 

Monitoring activities

Ye
ar

s 
8-

10

Site closure; Post injection 
monitoring; Project 
assessment

Phase III Timeline
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Potential CO2 Resource Estimates

Oil and Gas

140 billion metric tons

Saline

3,300 – 12,600 billion 
metric tons

Coal

160-180 billion metric 
tons
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CCS Best Practice Manuals

• Phase II (2008-2009)
– Monitoring Verification and 

Accounting (Dec 2008)
– Site characterization (2009)
– Simulation and Risk 

Assessment (2009)
– Well construction and 

closure (2009)
– Regulatory Compliance
– Public Education

• Phase III Updates
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High Cost

Low Res.Low Cost

Low Res.

Low Cost

High Res. High Cost

High Res.

MVA Best Practices Being Developed
Over 40+ technologies being investigated

Overall Cost

Te
ch
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lo

gy
 Im

pa
ct

 a
nd

 R
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ut
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n

Sub-surfaceNear Surface/Surface

Eddy covariance

Flux accumulation

Hyperspectral Remote 
Sensing
Cross-well survey

Time-lapse gravity survey

Vegetative stress

Groundwater monitoring
Magnetotelluric sounding

VSP

Remote Sensing

Passive seismic monitoring

Aqueous geochemistry

Wireline logging

High-res 2D reflection

Soil and vadose zone 
gas monitoring

Modeling/Simulation

3D Seismic survey

Pressure monitoring

Gravity Survey
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Summary

• DOE’s Carbon Sequestration Program - reducing 
incremental costs of CCS and improving 
effectiveness

• Regional Carbon Sequestration Partnerships –
completing pilot scale injections (best practices) -
performing large-volume injections (capacity and 
model validation) 

• Ready for cost-effective commercial deployment of 
CCS by 2020
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Thank you


