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Basic questions



How did we get to this point?

MGSC work from 2003-05 showed high potential
In the lllinois Basin for geological carbon
seqguestration

Small-scale (a few thousand tons, truck
delivered) CO, injection tests underway, 2005-09,
mostly in oll fields, one in a coal seam

DOE desired large-scale testing to begin before
2009; required major source of CO, and a
suitable site in close proximity

Discussions with ADM began in December 06
Proposal submitted May 07; funded December 07



What are we doing in Phase [11?

= A collaboration of the Archer Danie
Company (ADM), the Midwest Geo
Sequestration Consortium, Schlum

s Midland
ogical

nerger

Carbon Services, and other subcontractors
plans to inject 1 million metric tons of carbon
dioxide at a depth of 7,500 +/- ft to test
geological carbon sequestration in a saline

reservolr



Who are the major players?

The lllinois State Geological Survey (ISGS) leads a
research consortium of the lllinois, Indiana, and Kentucky
geological surveys (Midwest Geological Sequestration
Consortium), in place since 2003, to assess the geological
carbon sequestration potential of the lllinois Basin

National Energy Technology Laboratory, Office of Fossil
Energy, leads for the U.S. Department of Energy

ADM for CO, supply, permitting, site development, facilities
engineering, CO, handling, outreach, and 24/7 operations

Schlumberger Carbon Services will provide innovative
technologies for well design, logging and completion, risk
assessment, subsurface reservoir characterization, and
geophysical monitoring



Archer Daniels Midland Company

== . Global company with
= s $44 billion sales,
27,000 employees

. ,,"-“ = Processes >500,000
bu corn/day at
Decatur, IL

ﬂ 7 = Multiple products
y produced from corn



What is the Phase Il project schedule?

The project was funded December 18, 2007
Baseline environmental activities began late spring 08
Preliminary UIC permit hearing on September 16, 2008

Injection well drilling: potential start late in December 08;
= ~ 68 days to drill; start dependent on permit and rig

Final testing of compression, pipeline, and wellhead in late 09

Injection to occur from about December 2009- December
2012, depending on equipment availability

Verification wells would be drilled ~ spring 2009
and ~ summer 2012 (if second well funded)
Environmental monitoring through December 2014



The big geologic picture - basin and
reservoilr
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lllinois Basin Stratigraphic Column

Pennsylvanian coal seams

Mississippian sandstone and carbonate oil reservoirs

New Albany Shale Potential Seal

Potential Sink

Coal Bed

Potential Sink
Maquoketa Shale and Seal

St. Peter Sandstone

Eau Claire Shale

Mt. Simon Sandstone




Test site geology at Decatur, lllinois



lllinois

) Miles
0 40 80

Indiana

Kentucky

Decatur, lllinois
| ocation

= Decatur, IL IS
located Iin central
lllinois on the
margin of the
thickest part of the
Mt. SIimon
Sandstone
depocenter

Regional geology
suggest favorable
reservoir quality
and adequate seals
and backup seals




A Model for Mt. Simon Sandstone

Deposition: Alluvial Fans in Death Valley




ADM 2D Survey

= lLZ S New Albany

Base of Knox

Eau Claire

Mt. Simon
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The physical set up at the test site



S
Ty o PRt T xR




Views Across ADM site

Southwest




What about the delivery of the CO,?



ADM Test Site

= A Dehydration/
compression
facility location

2 Pipeline route
C Injection well

site

D Representative
verification well
sites

~ Anaerobic
wastewater
treatment facility




Preliminary CO,, Process Flow Diagram
for ADM Site Output
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Schiumberger ) Wellbore
Schematic

MGSC-ADM Phase Il Injection Well
Generic Well Schematic
Decatur, lllinois
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CO, — Where will it go and how do we
check on It?



e

<30 LT e L ATty Gt it
» - S mors B ur Slte e 5 v
b - Midwest-Geological Sequestration C Consortiur n' e B aS I C N e ar-
. uickBird Satellite Image Map i
! gﬁ*’——g‘"“‘ Y June5,2006 M e -

Surface Site
Monitoring Plan

= Shallow ground
water wells

= Instrument the drain
tile system

= Electrical resistivity
near injection well

m Surface flux
chambers

= Atmospheric
monitoring

Proposed CO, injection well D Proposed well pad Extent of CO, plume

Proposed USDW monitoring wells Drain tile

D Eddy Covariance tower

Proposed groundwater monitoring wells




Surface
Monitoring of
Air and Soll
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Shallow Groundwater Monitoring

Wells drilled and
periodically
sampled



Area
Monitoring

= Shallow
ground
water well o

= CIR satellite
Imagery
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Area
Monitoring

= Shallow
ground water @

= CIR satellite
Imagery

= Radial repeat
vertical
seismic
profiles
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ADM Test Site

= A Dehydration/
compression
facility location

2 Pipeline route
C Injection well

site

D Representative
verification well
sites

~ Anaerobic
wastewater
treatment facility




Plume Monitoring Strategies

= Drill two verification wells (D) based on surface
seismic and VSP data, generally one updip and
one downdip, or placed based on VSP plume
boundary imaging

: i

= Open-hole
logging and -
flexible P port §
(Westbay) fluid &
sampling

strategy sampling port
"Pressure/temp. b,
monitoring |
=Cased-hole
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Expected outcomes



What are the Phase |ll outcomes?

A large-scale injection of 1 million tonnes of CO,
successfully demonstrated and associated safety,
efficiency, and effectiveness requirements met

Volume sufficient to monitor geophysically; overall
effort scalable to IGCC

A process model established for characterization
permitting, equipment, injection, environmental
monitoring, and outcome assessment that will support
energy facility development with integrated carbon
sequestration in the lllinois Basin, nationally, and
globally

An “active” geological site model developed and
continually updated as new data are acquired



Outreach

ADM Partnership building and project coordination

= Public information session to announce Phase Il and
Inform public

= On-site visits during well construction
Congressional Briefings

Invited Briefing

Public Information Meeting

Public Hearing



Education

Developing teacher workshops

= Situated to benefit the Phase Il local and regional
community

= Laying the groundwork for programs in Decatur schools
= lllinois Basin region
Earth Explorers Program in Decatur, lllinois — began Jan. 2008

= Program designed to support local elementary school
teachers

Held Keystone Climate Change Workshop in August 2008
= Brought in teachers from lllinois, Indiana, and Kentucky

Richland Community College — involving faculty, hosting public
Info meeting

Drilling activities to engage community during drilling period,
museum display
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Challenges and problems



Impacts on Plans, Schedules, Costs,
and Manpower

Permit - timing, precedents
Rig schedule and availability

Cost (and avallability) of pipe, cement, and services
are major concerns as energy industry demands
continue to rise

Long lead times to acquire compression equipment
based on tight global market
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