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Budget and Project Period

= Total budget of $12.8 million

= Including
= $ 9.8 million from US Department of Energy

s $ 3 million in cost share
= 23% cost share

= Project ends in 09/30/2013



Objective

= Characterize new areas for sequestration
In southern lllinois, southern Indiana,
western Kentucky, and Michigan



Why do the study?

= Mt. Simon has limited sequestration
potential in southern lllinois and western
Kentucky

= Limited studies have been conducted on
the potential of the carbonate Knox
Supergroup, St. Peter Sandstone, and the
Maqguoketa Shale.



Why the Knox and St. Peter?

= Knox Is regionally widespread at
supercritical CO, depths, yet shallower
than the Mount Simon

= Evidence for significant porosity in the
Knox, although in thinner, more complex
reservolr units

= St. Peter Sandstone has significant
thickness and porosity in both the
Michigan and lllinois Basins; but has not
been adequately characterized
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Waste Injection Wells Use the Knox

0GS #1 A

lllinois ;
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Source: EPA Region 5 (www.epa.gov/rSwater/uic/cl1sites.htm);

Kentucky Geological Survey (kgsweb.uky.edu/DataSearching/OilGas) CO, Injection Test Well
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Ongoing Work



Task 2.0 — Compile Available Base

Task is almost complete:
Final maps and databases
need to be finalized




Task 3.0 Site Characterization
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Blan Well Characterization



Knox CO, Injection Test and
Monitoring

m KGS #1 Blan well drilled in 2009 to
8,126 ft

= Very good initial open-hole Knox
Injection tests with brine and CO,, but
had problems with packers and zone
Isolation

= New open-hole tests designed to
Isolate Gunter sandstone zone

= Time-lapse VSP used to try and image
CO2 plume in Gunter



£
P
=

-
=
P
E
i

=1 = St. Peter Sandstone ( 6” thick)

Upper Knox dolostones

Deep stratigraphic units,
KGS #1 Blan well,
Hancock Co.

Gunter Sandstone

Lower Knox dolostones

Eau Claire Fm. (Mt. Simon Sandstone absent)

Precambrian Middle Run Formation (red sandstone/siltstone)



Well
design
to 1solate

open
hole

Gunter
Zone

128 ft = 7.5% @

Laurel Dol - 2,486’

Maquoketa Sh - 2,787

Black River Gp. - 3,124'

Pecatonica Ls - 3,497'

Joachim - 3,585’
Dutchtown - 3,645

Top of Knox - 3,780"
Beekmantown Dolomite - 3,780"

5% casing test interval isolation

Cored 2,800'-2,831"

Cored 3,335 - 3,396"

8-5/8" 32ppf J-55 STC @ 3,660' RKB Burst = 3,930psi Collapse = 2,530psi
Cored 3,760' - 3,883

3% Tubing Testing String

Pressure Gauges in Annulus at 4,742’ and 4,744’

Injection Testing Packer Assembly at 4,884’

tool cemented at 4,824-5,038’
-
Gunter Sand - 5,088-5,230’

Copper Ridge Dolomite - 5,347"

Eau Claire - 7,397

PBTD 5,268’

Pressure Gauges Below Packer at 4,891’ and 4,893’
Cored 5,021 - 5,122'

«+—— Torqued up and stuck bit @ 5,580.7", losses continuous after this event

Cored 6,130' - 6,149




CO, injection test
Knox sandstone,
Sept. 20-21, 2010

Open-hole interval 5,038 — 5,268 ft

367 tons CO,
3 bbl per minute
1,000 psi wellhead
2,538 psi final bottom
hole pressure
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Open house for Blan Well is being
planned for end of October at a
community center in Hancock
County



Decatur Project Characterization
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Task 4.0 Regional Significance



Correlated stratigraphic column for C-O project
and structure and isopach maps under development
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Example of new maps under development

alue
High : 2000 ft

Low : --8000 ft




Examples of cross-sections under development

@ Indiana Geological Survey

Illinois Basin Hydrostratigraphy
s OCiock)

WELL SYMBOLS

@ Indiana Geological Survey

18 Strasgraphy




Acquisition of 120 miles

Seismic line Decatur Project

.
mill
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evaluating the best

path and plan to .=.'

begin acquisition in .
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Task 5.0 — Capacity Estimates
Task 6.0 — Injectivity of the Formation
Task 7.0 — Stratigraphic Containment



Comparison of previous 2D inversion and 3D
Density

9 it GlABas &
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Granite Wash

Granitewagsh Precambrian

Precambrian

1.3 1.3

— o Ipfilt1 00Hz
2100.0 2290.5 2493.7 2696.8 2900.0 —— Inversion result

kg/m?®

logcurye

2200.0 2360.0 2530.7 2701.3 2872.0 Inversion result

kg/m?3

2D line 201 3D

34
10/6/2010



Seismic Inversion: Density

3D.run01_9degSHL_abs.r2rho.density.In-line.5989

5989 5989 5989 5989 5989 5989
2130 2193 2214 2236 2257 2278




Can we see the CO, In the
St. Peter

ADM Company CCS Well 1 (In-Situ)
(x=0.00ft, y=0.00ft) Elevation: kb=6901t, surface=675ft, SRD: 6751t (same as surface)

Xiine 1 Xiine 1 Xline 1 Xiine 1 Xiine 1 Xiine 1 Xiine 1 TVD(ft)
Gam:::’Ray 150 1T11111111111111 4 B U B o B B B B B | 1T11111111111111 i o U ol e s W o B s W R 1T11111111111111 y i o e o 1 Bl B s 6 B 11111111111111 from
= 048 142127 354148 S6 0438 142127 354148 56 048 142127 354148 56 048 142127 354148 56 048 142127 354148 56 048 142127 354148 56 048 142127 354148 56 surface

(A

o

PV IOY, il LA

M

-

\\\\\\\\\\\\\‘;\\\\
.

2
=
k:
4
E
-

ety

Potosi Ahl
adm_company_ccs_well_1_in-{  Difference_80 Difference_80 Difference_40 Difference_20 Difference Difference_Phie




Evaluating Capacity, Injectivity, and
Stratigraphic Containment of St
Peter and Knox

= Geomechanical properties of the rock

= Using the seismic inversion data as input
INto a reservoir simulator to evaluate the
capacity of the formations to accept CO,

= Use regional porosity logs to get capacity
values

= Natural gas storage projects as analogs



Task 9.0 Mineralization
Containment



Outcrop Analogs to Develop
Subsurface Depositional Models

"
SR <
'A -




Conduct interaction
studies to mimic |
the geochemical

reactions between
a CO,-rich brine

and the Maquoketa - ‘,
and Knox |




(9.86 Mpa) with CO,
and heated
simultaneously to 38° C
to correspond to the
temperature-pressure
regime at a depth of
3,475 feet (1,059 m)



Ultimate Goal

= Define fairways where the Knox and the
St. Peter reservoirs would be good
sequestration targets



