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Electric power generating and
Industrial plants in western
Kentucky discharge ~78 million
metric tons of CO, e A
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Regional Sequestration Partnerships
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Project Purpose

Discharge of CO, to the atmosphere will be regulated within
10 years and its subsurface storage required for existing
facilities and the financing and construction of new facilities.

Kentucky House Bill 1, passed in a special legislature session
and signed into law in August 2007, appropriated $5 million
funding for KGS to research the storage and use of CO,
throughout the Commonwealth.

HB-1 mandates the drilling a CO, storage demonstration well
In the Western Kentucky Coal Field.

The Hancock County drillsite was chosen for its favorable
geologic setting and accessibility.
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_ocation of Hancock County, Kentucky
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Project Goals

Demonstrate CO, storage in deep saline reservoirs under the
Western Kentucky Coal Field through the drilling and testing
of an 8350 ft well in east-central Hancock County

Demonstrate the integrity of reservoir sealing strata for long-
term CO, storage in western Kentucky

Demonstrate appropriate technologies for the evaluation of
CO, storage in Kentucky deep saline reservoirs

Publish the project results for use by government, industry,
and the public in evaluating CO, storage in Kentucky

Accomplish this project with consideration of the interests
and concerns of the landowner, residents of Hancock County.
and western Kentucky, and the citizens of the Commonwealth
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Project Stakeholders

Landowner, oil and gas
leaseholder, and Hancock
County residents

Western Kentucky coal
mining industry

Carbon Dioxide Injection Well

‘Shallow groundwater and

il and gas zones protec
during welldrilling by steel casing
cemented at about 400 fi

Electric power generators

Clean coal syngas projects
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Project Organization

Project management agreements in place

— 501(c)3 Western Kentucky Carbon Storage Foundation
— MOA between KGS and the foundation

Project operations agreements

— Right of way and injection test well agreement with the landowners
executed August 1, 2008

— Easement and data sharing agreements with the oil and gas leaseholder
executed October 1, 2008

Estimated project budget is ~$7.3 Million

— $1.35 million HB-1 funds

— $250,000 pledged by the Illinois Geological Survey
— $5.70 million committed by the foundation

Major services totaling ~$1.1 million have been contracted
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Project Management Structure

Separate
Contracts

\ Other Outside Services

or Contracts (as required)
Lease

Contract
Seismic

Environmental Survey

j F
Project Management Company ™ unds Transfer &

I Control
—
Project Management Support
(in-house services available as requested) Control .
Regulatory & Permitting Well Design & Engineering
Geological & Reservoir Evaluation Well Procurement Services
Final Well Reporting Well Drilling & Testing Supervision

Other Subcontracts

*Sandia Technologies, LLC
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Project Geologic Requirements

» Effective storage of CO, in deep saline reservoirs requires
Its injection In a supercritical state to achieve a 250 times

volume reduction.

The temperature and pressure conditions in Kentucky
deep saline reservoirs requires a minimum depth of
~2350 ft to be able to store CO, In its supercritical state.
— Reservoir pressure > 1085 psi
— Reservoir temperature > 88° F

Reservoirs must have sufficient porosity and permeability
for the injection of CO, as well as overlying sealing strata
to ensure Its long-term storage.
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Deep Rock Units in Western Kentucky

Regional saline reservoirs:

Mt. Simon Sandstone
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Deep Rock Units in Western Kentucky
Just as important in an injection

! __ project are the sealing units:
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Regional Injection Wells
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Mt Simon Sandstone Reservoir

Thickness of Mt Simon Sandstone
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Mt Simon Sandstone Porosity
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Potential CO,
Storage Interval

Depth (ft)

Porosity in the Mount
Simon Sandstone
decreases with depth.
At the depths it would
be encountered in
western Kentucky,
below 7000 ft, it has
low porosity.

Data sources (828 samples):
Metarko (1980; 89 samples)
Shebl (1985; 9 samples)
Makowitz (2004; 27 samples)
Kunledare (2005; 690 samples)
DuPont #1 WDW (13 samples)



Knox Group Reservoirs
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Turner #1
McLean County, KY
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Porosity Development in KNox Group  magranar
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13/s" casing
cemented to surface
at 400 ft in 172" hole

New Albany Shale
Sealing Interval

| Maquoketa Formation

Sealing Interval

95" casing
cemented to surface
at 3845 ft in 12%4" hole

Porous Interval

Porous Interval

Knox Dolomite
Test Interval

Porous Interval

1 Eau Claire Formation
Mt. Simon Sandstone*

Basement Rocks

~ | *If Present

Drilling Program

Drill to 400 ft and cement
casing to isolate
groundwater and any
shallow oil and gas zones

Drill to 3845 ft and cement
casing to ensure against
any possible leakage to the
surface during testing

Drill to 8350 ft to gather
geological, geophysical, and
geochemical data to
Identify and aid the design
and evaluation of the
Intervals to be tested
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Shallow subsurface structure and stratigraphy are being
evaluated before wellsite construction to determine the
presence of any adverse conditions of karsting and faulting.
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Domestic water wells near the proposed wellsite are —
generally >100 ft deep. The base of US Drinking
Water, waters less than 10,000 ppm total dissolved
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cemented at 400 ft. Wil
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KGS #1 Well

e . Drilling Program
\wm * Drilling to 8350 ft is expected to
take ~45 days including time

- 1hlewﬁ]hmy.ﬂma-#1 @ 1,880 (30 or SWC) CO r‘i ng
\ e >300 ft of whole cores will be

Maquoketa, Core # 2 @ 2,735 (30)
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aoo | | |
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at 400 ft in 172" hole

New Albany Shale
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| Maquoketa Formation

Sealing Interval

95" casing
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at 3845 ft in 12%4" hole

| < Test Zone

2| < Test Zone

Knox Dolomite
Test Interval

< Test Zone

1 Eau Claire Formation
Mt. Simon Sandstone*

Basement Rocks

~ | *If Present

Testing Program

Testing will proceed from
the deepest interval to the
shallowest below casing

Test intervals will be
Isolated from deeper and
shallower intervals

All intervals will be first
tested by injection of an
artificial brine

The most favorable interval
will be tested by injection of
a small volume of CO,

At the completion of testing
the well will be plugged and
abandoned to Kentucky and

EPA standards
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Western Kentucky Project Timeline

Characterize the background surface conditions for
follow-on environmental monitoring

— Shallow seismic program at the wellsite to define karsting
— Soil gas surveys of the area surrounding the wellsite

Acquire ~26 mi of new seismic lines in east-central
Hancock County to characterize the subsurface structure

Permit the well for CO, injection with EPA Region IV

Drill an 8350 ft well to Precambrian basement rocks

— Collect subsurface reservoir characterization data for Knox Group
dolomites and other reservoirs

— Complete an extensive reservoir evaluation program of geologic and

geochemical testing and petrophysical, geomechanical, and reservoir
engineering modeling

Conduct an extensive program of fluid injection and
pressure testing including both brine and CO,

o Conduct long-term surface.environmental-monitoring

I@_} KY CCS




Western Kentucky Project Timeline

2008 | 2009 | 2010 | 2011 | 2012

I Organization
[ 1 Site Characterization
1 EPA Permitting
Bl Drilling
B Testing

[ 1 Evaluation and Reporting
B Abandonment

Monitoring [
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Public Outreach

Print Media Stories

— NETL Carbon Sequestration Newsletter,
August 2008

— Louisville Courier-Journal, July 16, 2008
— The Paducah Sun, July 15, 2008

— News release by Governor Steve Beshear,
June 30, 2008

— KGS Kentucky Cross Section,
Winter/Spring 2008, Summer 2008

Public Presentations

— Kentucky Legislature, Special
Subcommittee on Energy, July 18, 2008

— Kentucky Oil and Gas Association, July 1,
2008, Louisville, KY

— Platts Carbon Capture & Sequestration
Conference, June 28, 2008, Houston, TX

— KGS Annual Seminar, May 23, 2008

— Hancock County Fiscal Court and public
meeting, April 28; 2008, Hawesville, KY
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Project Status: Review

e The western Kentucky CO, storage demonstration project
has progressed quickly
— A consortium of KGS and energy industry partners has been organized
The project funding vehicle has been established

A drillsite has been identified and lease use terms negotiated with the
landowner and oil and gas leaseholder

Initial contractor service bids are under review
Drillsite construction Is being evaluated

Estimated commencement of operations Is during the 1%t
Quarter of 2009 with well testing, reservoir evaluation, and
final reports completed by yearend 2009

Surface monitoring will continue through year-end 2012

until the abandonment of the well and dissolution of the
consortium
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