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Project Overview:
Goals and Objectives

— This Cambro-Ordovician project will highlight areas of
high risk and low risk for sequestration. The Best
Practice Manual will show the methodology used in
this selection process

« Show how seismic reflection data can be used to delineate
high and low risk areas

— Reservoir simulation of injection into St. Peter and
Knox shows sequestration potential for these zones

— Successful injection of CO, into Knox shows injectivity

— Geochemical studies show no significant issues with
storage of CO, Iin these strata

— Resource assessment for input to NATCARB



Benefit to the Program

* Program goals.

— Reduce storage risk by documenting the uncertainties
related to fracturing, injectivity, and geochemical
Interactions for the St. Peter and Knox strata.

* Project benefits statement.

— This project will have a significant impact in
delineating new geologic intervals for sequestration in
lllinois, Indiana, Michigan, and Western Kentucky. It
confirms the Knox and Maquoketa as secondary
seals for the Mt. Simon Sandstone.
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Task 3 — Site Evaluation

* Injected CO, Iinto the Knox at Hancock,
Kentucky and monitored CO, movement
using a baseline VSP and a second VSP
after injection.

* Held open house for local community to
show results of the project

e Status

— Project activities completed
 Topical report on open house submitted to USDOE
 Topical report on injection and VSP in preparation °



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

Open-hole interval 5,038 — 5,268 ft
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1,000 psi wellhead
2,538 psi final bottom
hole pressure



3D VSP from Blan Well




Open House for Blan Well

 Held on October 28, 2010, at the Hancock
County Career Center, Hawesville, Kentucky

« EXxpected 40-50 people, 19 actually attended
iIncluding 3 from the news media

 Interested in economic opportunities for area

Published Oct. 21, 2010 In
the Hancock Clarion

Public to
hear results
of deep
well tests

The Kentucky Geological
Survey will hold a public’
mecting ut the Hancock
County Career Center, 1605
U.8. Highway 50 in
Hawesville on the evening of
‘Thursday, October 28, The
meelingwill start at 6:00 p. m
Central Time. )

The topic of the meetmg
will be the research well
drilled in the southeastern
fart of the county sor testing
the cupacity of this region’s
feep peology to permanently
slore carbon dioxide from
sources such as conlfired
puwer plants, KGS research-
ers will discuss what wag
done during the projeci,
which is now complete,
what was learned front the

Ihﬂ}' wﬂl alsa discuss the

“|work done 1 meet federal
- jang state requirements for
* 1 closing and sealing the well,
. | which was drilled to a depth
|of over 8,100 fect. The Geo-
* |logical Survey is alsn arrang-
¢ | ing for the fult reclamaticn of
t|ihe prmec‘r.sm:andﬁmmpw
t ling of Sweet Road, which
t |leads to the site,

The public is ifivited to the;

| meeting to heat this presen
t tatlon and to ask any ques-
- |tions they have, apoqut the

preject and the restoration of

* [the site apd road.

More information can be

> | obtained by contacting Miks
* | Lynch al the Kentucky Geo
2 |logical Survey, (RRE) 323-

0561, or

mike lynch@ky.edu.



Task 3 — Site Evaluation

 Evaluate reservoirs and seals for Cambro-
Ordoviclan section In lllinois Basin

— Acquired 46 feet of core from Knox Dolomite
at Decatur, lllinois

— Preparing to acquire two 30-foot cores from
Maqguoketa in October, 2012

— Geomechanics on Knox core completed
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Task 4 — Regional Significance

* Regional cross sections completed

* Regional maps completed and submitted
to NatCarb

* Regional seismic data acquired,
processed, and interpretation almost
complete

— Regional line to be released to public as
economic release in Fall 2012
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Acquisition of 120 miles of 2D Seismic
reflection data

Seismic line Decatur Project

We are currently
working on the
interpretation
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Task 5 — Resource Estimates

* Resource estimate of the St. Peter
Sandstone Is almost complete

* Poster on methodology Is being presented

* Resource estimates of the Knox Is
ongoing
— Evaluating different methodologies
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St. Peter Sandstone
Geological Carbon Storage Resource Estimate
14.7 - 47.6 Gt (@ p,o and pyp,

St. Peter Sandstone
in Michigan
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Well Control (252)




lllinois Basin St. Peter Sandstone CO, Storage Resource
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Seismic Inversion: Density

Top St. Peter

Verification # 1 Well CCS #1 Well

Top Knox

Top is 20 feet on seismic



Task 6 — Injectivity

* Reservoir simulation of CO, Injection In
the Knox and St. Peter has been
completed

— Topical report submitted to USDOE
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Geostatistical reservoir model of Potosi.
CO, plume plan view at the end of 20
years with an approximate radius of 5

miles
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Task 7, 8, 9, 10 — Containment

 Laboratory analysis of mineral and CO,
Interactions

* Numerical analysis of brine-CO,
Interactions

— Publication In review

* Topical report on injectivity also included
analysis of seal integrity

23



SEM photomicrographs of Potosi Dolomite (sample MO-1-9)
before (left) and after (right) exposure to carbon dioxide and
brine at 311 K and 9.86 MPa pressure. After three months of
exposure, extremely etched dolomite crystals and dissolution

features were observed.



Geochemical Modeling of the
Potosi Dolomlte

Using the kinetic
software React®, a
dolomite-brine-CO,
mixture equilibrated
within 3 months
yielding a brine pH of
about 4.7. This was in
agreement with
measured pH values
when samples of the
Potosi were exposed
to CO, for 3 months in
pressure reactors.

Saturation, Min. w/ HCO, (Q/K)




Accomplishments to Date

— Injected CO, into Knox in Kentucky
— Acquired Knox core from Decatur, IL
— Acquired 120 miles of seismic data

— Completed reservoir simulation of CO, movement in St.
Peter and Knox

— Assessment of St. Peter and Knox to CO,, using
laboratory experiments at reservoir conditions

— Regional cross sections across the lllinois basin and
regional maps are being completed.

— Resource estimates of St. Peter are almost complete
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Summary

Key Findings
« St. Peter and Knox are good regional seguestration
targets

— Lessons Learned

* Movement of CO, within the Knox will be difficult to
predict

« Seismic reflection data can be an important tool for
evaluating uncertainty

 Remaining Tasks

— Leakage Pathways

— Site Selection

— Risk Assessment

— Well Bore Management
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Appendix

— These slides will not be discussed during the
presentation, but are mandatory
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Organization Chart

Harnes E. Leataru
Frincipal Imresiigator
Coordinate entire project
and mapping af St Pater
and Knox in lllinois

David Barmes
Western Michigan University
Michigan Basin analysis of
51, Peter and Knox

Johin Rupp
Indiana Geclogical Survey
Final regional maps and
cross sections

Scott Marstellar
Schlumberger Carbon
Services
Operations at Decatur, [llinois
including specialized seismic
processing, core retrieval,
and core analysis

Jabn McBride
Brigham Young University
Seismic interpretation and

visuahzation

David Harris
Kentucky Geclogical Survey
Operations at Blan well in
Hancock County, Ky
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2010 2011 2012 2014

D Tosk Nome Start Finish % Cormplete
[FH o2 aa o o: o [P [ a2 o2 o o o2 a2 as

1 | Task 1 Management Plan 12/17/2000 0/30/2013 485, e s
| I S 3/31/2010 3/31/2010 100% *

3 | Ti-M2 create deliverabl schedule 9/30/2010 9/30/2010 100% L 2

4 [ T1-M3 milestone log update 44172010 412010 100% L

5 | HQ Kick-off meeting /572010 /570010 100% &

& |Compile Base Data 1/22/2010 6/30/2011 B [——

¥ T2-M1 HO plan transfer to MATCARE 13/31/2010 13/31/2010 100% S 2

& | Site Work 12/1/2008 6/30/2011 LEL [ —— |

% | T3-M5 Reservoir data collection initiated 11/18/2010 11182010 100% &

10 | T3-M6 well at Decatur completed 131772010 13172010 100% &

11 [ T3-ME complete injection at Hancock 10/15/ 2010 10/15/2010 100% &

12 | T3-M9 P&A Hancock well 6/1/2012 6/1/2012 100% *

13 | Regional Significance 3/15/2010 12/7/2012 BB% —

14 | T4-M1 complete regional work 47400012 4780013 0% .I

15 | Capacity Estimates 1/17/2011 Bf21/2012 B1% —

16 | Injectivity of the formation 11/1/2010 5/11,/2012 755 —

17 | T6-M1 complete injectivity analysis 313012 3/1/3012 0% &

18 | Containment Stratigraphic 12/1/2010 3/22/2013 765 —

19 | Cantainment - Brine 12/8/2010 5/31,/2012 B0%, —
20 | T8-M1 complete seal analysis &/1/2012 &/1/2012 0% 7
21 | Containment - Mineralogic 1/15/2010 9/25/2013 50%, s
12 | Leakage Pathways 2/13/20132 6/8/2012 12% I
23 | Site Selection 5/30/2012 8/30/2013 14% 000 ]
24 | Risk Assessment 1024/ 2012 31442013 14% -
25 | Well Bore management B/29/2012 4/18/2013 0% I
26 | Deliverables 3/15/2010 10/11/2013 18% —
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