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US DOE Regional Carbon
Sequestration Partnerships

/ Partnerships across country

3 Phases: Assessment, R&D, Large Scale
Phase II: 25 Geologic test injections
Phase lll: 9 Commercial Fully Integrated Projects

R&D goals:

= Projects

= demonstrate safety and feasibility of CO, storage for
diverse geologic formations and geography

= demonstrate methods for monitoring CO,
= develop experience with legal, public outreach



Phase Il Current Status

Project Status

MGSC ADM ethanol. 1000 tons/day. Class 1 effective Nov 2011.

SECARB Cranfield 3.5 MMT from Denbury for EOR. 1 MMT in saline

SECARB Plant Barry | MHI 25MW. 2 yr inject + 3 yr monitor. Class 5.

PCOR Gas plant. Characterization well December. Denbury building
pipeline. To inject late 2012.

PCOR Canadian gas plant. 2014.

MRCSP Gas plant. EOR/CCS in depleted oil fields in 4 Pinnacle Reefs. Class
6 monitoring period was 1ssue for original plan. Class 2.

SWP Natural dome. To begin 3-D survey/baseline monitor. Class 6
expected.

Big Sky Natural dome. Started 3-D sutrvey/baseline monitor. Class 6
expected.

WESTCARB Regional reservoir characterization. No injection.




Study Focus

m Supporting R&D
= Researcher Focus
= Research Budget
= Researcher Time
= “Significant”
= Have or have the potential to consume
substantial financial or personnel resources of

research organizations to point that they can
delay or block R&DD projects




Phase Il Study

m Legal Assessment

m Covered 19 of 24 Geological
Sequestration Phase |l Projects

m Big Issues
= Permitting 20 Data Points
= Consents 14 Data Points

= Liability 14 Data Points



R&D is fragile

m Small teams
= Inadequate funding

m Loss of researchers undermine projects
= Compete with industry
= Competing responsiblilities (e.g., teaching)
= Research versus non-research time

m Little budget or expertise for legal

m Financial can become focus for team



Phase Il Projects Reporting Legal

Barriers

Injection

Volume | 1,000 or | 2,000 to S 300,000

, 10,000 to

Metric less 3,000 50.000 +
Tonnes ’

Number

of

Projects 5 f 2 2 £
Number
reporting

legal 1 il 1 2 3
Issues




Long Term Liability and
consents

= Liability related to sequestration and property:
= Health and Safety - Leakage
= Property Damage - Tort

m At issue in 9 of 14 projects for which data

m |Ssues
m Resources: Time & Cost

= Impact on R&D
m Site Selection (changes)
m Geologic Type

= Legal Capacity to Indemnify



Liability Outcomes

Phase II Projects Phase III Projects

|

Liability Not Raised in Negotiation 5

Liability Assumed by Oil or Gas-affiliated Party 6

2

State Law Liability Rule 0




EOR Connection

m 12 + 2 of 19 had EOR Connection

m Critical Support for robust R&D Program
= Legal support for consents
= Legal Liability
m 6 Projects Where Liability Resolved: 5 + 1
m 5 Projects Where Not Raised: 5

m Concerns:
= Easy EOR could lead to imbalanced R&D agenda
= Phase lll saline formation focus



Advanced Coal

CCPI Industrial CCS Sequestration . .
. and Gasification Loan Guarantee
Round 3 Grant Credit . .
Project Credits
Type Grant Grant Tax Credit Tax Credit Guarantee
Technology or Power output of at  Industrial CO, Anthropogenic IGCC, advanced Include coal,
Application least 50% sources CO, sources coal generation, Adv. tech
gasification
Fuel At least 55% coal.  Any with limits on At least 75% coal
Other solid fuels up coal-fired power for power projects
to 45%
Size Threshold or Sequester 300,000  Target 1 million Sequester 500,000 400 MW for power
Target tons CO, per year  tons CO, per year  tons CO, per year  projects
Financial 50% or more cost ~ 20% cost share for Gasification Ability to repay
share small awards; 50% projects must be loan in 30 years
for large awards financially viable
NEPA
Yes Yes No No Yes
Phase 111 3
o0 ~ 2 1 2 0
Eligible Projects if fin test ok
Phase 111 2 awarded
UliiFarion 0 Unknown 0 0

0 utilized




