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Regional Carbon Sequestration Partnerships
Developing the Infrastructure for Wide Scale Deployment

Seven Regional Partnerships

400+ distinct organizations, 43 states, 4 Canadian Provinces

\J

Characterization Phase (2003-2005)

Search of potential storage Found potential for 100s of years
locations and CO, sources of storage

WESTCARB
*

Validation Phase (2005-2011)

20 injection tests in saline formations, depleted oil, unmineable
e coal seams, and basalt

e * Engage regional, state, and local governments I\ /I

* Determine regional sequestration benefits
* Baseline region for sources and sinks Development Phase (2008-2018+)

* Establish monitoring and verification protocols

» Validate sequestration technology and infrastructure 8 large scale injections (over 1 Commercial scale
million tons each) understanding and validation




N=|smovee  High Level Carbon Storage Program
TLjckior'  Goals (Current Goals)

Wee VRNE 1t A SN ¢ ViV

> FKAR R FH - R LIZ (permanently, economically and safely)

> RTBEZIE_UP (improve reservoir storage efficiency)

> BreE =51 (predict storage capacity within Z=30%)

N=EY  Carbon Storage R&D Challenges

TECHNOLOGY
TL | IR53RRToRY Storage Infrastructure

BLEIZT- KA K- ERAX$h R (safe, permanent and cost-effective)
REis & ;718 BT B (onshore and offshore)
ERAXMRICENT-FTE - E=4') > Bl (cost-effective integrated tech)

CO2-EOR & BT B [T 11 Hll ) H4fT (reservoir pressure management)

R EY7ZEPA/PO (effective public outreach)
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CO, Storage Efficiency in
Deep Saline Formations

—Stage 2
[EAGHG Technical Report
FrEFEORLE
CO: Storage
Resources Management t
System
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COz2 Saturation: NB vs MB Injection
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Microbubble CO2 Injection into Berea Sandstone

Berea sandstone

filter

PZT array
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25
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syringe pump C syringe pump B
(confining pressure) (back pressure)

pressure
| transducer
high pressure
vessel
é
: C02 sample
syringe pump A
(CO:2 injection)
Temperature 40°C

CO, injection pressure | 10.05MPa

Back pressure 10MPa
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MB Injection vs NB Injection : effects on Vp

P-wave velocity reduction (%)
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MB Injection vs NB Injection : effects on Resistivity
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CO,_sat(%)

MB CO:2 Saturation vs Injection Volume
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RIIRCO2EA &5 21 F i BA FE (1/3)

(a) Pre-injecti

stage with second dual-mode well used for monitoring

Deep
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(b) CO, injection stage with brine extraction from second dual-mode well

(c) €O, injection stage at time of CO, breakthrough at second dual-mode well
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ElA at the Tomakomai offshore project

Act for the Prevention of Marine Pollution and
Maritime Disasters

May 2007: The act was amended for permit procedure
on dumping CO, stream into sub-seabed formation.

Preliminary Assessment Document

* Estimation of CO,, dispersion and its impact
assessiment on the assumption that stored CO,
|eaks out to the sea”
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Fate and Potential Detection of CO2 Seepage
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