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Benefit to the Program

ADevelop technologies that w
to predict CO2 storage capacity in geologic formations to
within £30 percent.

A Conduct field tests through 2030 to support the
development of BPMs for site selection, characterization,
site operations, and closure practices.

A The research project is testing the potential for enhanced
coalbed methane (ECBM) and enhanced gas (EGR)
production and recovery

A The technology, when successfully demonstrated, will
provide guidance for commercialization applications of
ECBM and EGR
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Goals and Objectives

| Objectives:
A Inject 20,000 metric tons of CO2 into CBM wells over a one-
year period in Central Appalachia

A Perform a small (approximately 300 tons) Huff and Puff test
In a shale gas well

| Duration: 4 years, October 1, 20117 September 30, 2015

| Goals

A Test the storage potential of unmineable coal seams and
shale reservoirs

A Learn about adsorption and swelling behaviors of coal and
shale (methane vs. CO2)

A Test the potential for enhanced coalbed methane (ECBM)
and enhanced gas (EGR) production and recovery

A Improve knowledge of unconventional and stacked storage
systems (coal and shale)
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menreriere Research Partners
A Virginia Center for Coal and Energy Research (Virginia
A CardnoMarshallMiller & Associates
A Gerald Hill
A SouthernStates Energy Board
A Virginia Department of Mines, Minerals and Energy
A Geological Survey of Alabama
A Sandia Technologies
A DetNorskeVeritas(DNV)
A ConsoEnergy (Research Group)

Industrial Partners

A ConsoEnergy (CNX Gas)
A HarrisonWyatt, L.L.C.

A Alpha Natural Resources
A Dominion Energy



Project Timeline ——>

Phase | Phase Il Phase Il
18 months 18 months 12 months
(10/1/11 ¢ 3/31/13) (4/1/13 ¢ 9/30/14) (10/1/14 ¢ 9/30/15)
ACharacterization fSite preparation fSite closure
i Drill char. Well i Conversion of I Conversion of injection
i Core sample analysis production wells and monitor wells
i Modeling i Drill monitor wells I Site restoration
i Baselines for monitoring I Install additional MPostinjection

monitor stations

Anjection design characterization

L . ACQ injection
Avionitoring design Qin) I DRI EElEs Sl
_ (10/01/2013-09/30/2014) interpretation
I Well locations o . L
I Geophysical surveys A\/Ionltorlng | Post_lnje_ctlon
_ I Atmosphere momtoruf\g _
AGo/no go 1: permits, access i Surface I Reservoir modeling

(12 months) ) _
AGo/no go 2: characterization I Reservoir
(18 months)

Ongoing: Management and Planning, Risk Analysis and Assessment, Characteriz
Modeling, Monitoring, Education/Outreach
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A CONSOL Operation

A Mineral and Surface Ownership
A Access

A Production

A EUR

A Depletion

A Depth

A Structure

A Continuity

A Regional Seals

A Faulting

A In-Fill Wells

A Perforations, Stimulation and Breakdown (Frac Records)



CBM Injection Test Sites
Russell and Buchanan Counties, VA
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CBM Injection Candidates
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CO, Injection Decline-Curve Analysis
Phase Il Injection Well RU-84 (BD-114)

1000

Monthly Production
Gas Production,
Mcf/month
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Elevation in feet (from mean sea level)
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Aerial View of CBM Site and CO2 Transport Plans
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Decline Curve Analysis
BU-1923 (DD-7)
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CBM Injection Test Site
Reserves and State of Depletion
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Pocahontas No. 9
Structure Map

Pocahontas No. 9 Structure

POCAHONTAS NO. 9 STRUCTURE ISOLINE
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POCAHONTAS NO. 3 DEEP MINE
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Cross Section
Location Map




