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Benefit to the Program  

ÅDevelop technologies that will support industriesô ability 

to predict CO2 storage capacity in geologic formations to 

within ±30 percent. 

ÅConduct field tests through 2030 to support the 

development of BPMs for site selection, characterization, 

site operations, and closure practices.  

ÅThe research project is testing the potential for enhanced 

coalbed methane (ECBM)  and enhanced gas (EGR) 

production and recovery 

ÅThe technology, when successfully demonstrated, will 

provide guidance for commercialization applications of 

ECBM and EGR 

 



Project Overview:   
Goals and Objectives 

Ï Objectives: 

Á Inject 20,000 metric tons of CO2 into CBM wells over a one-

year period in Central Appalachia 

Á Perform a small (approximately 300 tons)   Huff and Puff test 

in a shale gas well 

Ï Duration: 4 years, October 1, 2011ïSeptember 30, 2015 

Ï Goals 

ÁTest the storage potential of unmineable coal seams and 

shale reservoirs 

ÁLearn about adsorption and swelling behaviors of coal and 

shale (methane vs. CO2) 

ÁTest the potential for enhanced coalbed methane (ECBM)  

and enhanced gas (EGR) production and recovery 

ÁImprove knowledge of unconventional and stacked storage 

systems (coal and shale) 

 



Research Partners 

ÅVirginia Center for Coal and Energy Research (Virginia Tech) 
ÅCardno Marshall Miller & Associates 
ÅGerald Hill 
ÅSouthern States Energy Board 
ÅVirginia Department of Mines, Minerals and Energy 
ÅGeological Survey of Alabama 
ÅSandia Technologies 
ÅDet Norske Veritas (DNV) 
ÅConsol Energy (Research Group) 

Industrial Partners 
ÅConsol Energy (CNX Gas) 
ÅHarrison-Wyatt, L.L.C. 
ÅAlpha Natural Resources 
ÅDominion Energy 



Phase III 
12 months 

(10/1/14 ς 9/30/15) 

ÅSite closure  
ïConversion of injection 

and monitor wells 

ïSite restoration 

ÅPost-injection 
characterization 
ïData analysis and 

interpretation 

ïPost-injection 
monitoring 

ïReservoir modeling 

 

Project Timeline 
Phase I 
18 months  

(10/1/11 ς 3/31/13) 

ÅCharacterization  

ïDrill char. Well 

ïCore sample analysis 

ïModeling 

ïBaselines for monitoring 

ÅInjection design 

ÅMonitoring design 

ïWell locations 

ïGeophysical surveys 

ÅGo/no go 1: permits, access 
     (12 months) 

ÅGo/no go 2: characterization 

     (18 months) 

Ongoing: Management and Planning, Risk Analysis and Assessment, Characterization, 
Modeling, Monitoring, Education/Outreach 

Phase II 
18 months 

(4/1/13 ς 9/30/14) 

ÅSite preparation  
ïConversion of 

production wells 

ïDrill monitor wells 

ïInstall additional 
monitor stations 

ÅCO2 injection 
(10/01/2013-09/30/2014) 

ÅMonitoring  
ïAtmosphere 

ïSurface 

ïReservoir 
 

 



CBM Test ï Selection Criteria 

ÅCONSOL Operation 

ÅMineral and Surface Ownership 

ÅAccess 

ÅProduction 

ÅEUR 

ÅDepletion 

ÅDepth 

ÅStructure 

ÅContinuity 

ÅRegional Seals 

ÅFaulting 

ÅIn-Fill Wells 

ÅPerforations, Stimulation and Breakdown (Frac Records) 

 

Decline Curve 

Analysis 

Cross-Sections 



CBM Injection Test Sites 

Russell and Buchanan Counties, VA 
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Shut-in Period with CO2 Injection 

mid November  ó08 ï mid May ó09 

Pre CO2 Injection EUR = 319 MMcf 

Post CO2 Injection EUR = 434 MMcf 

CO2 Injection Decline-Curve Analysis 

Phase II Injection Well RU-84 (BD-114) 
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Coal Seam Name thickness base depth thickness base depth thickness base depth

P 0 10 0.8 1801.3

*COAL: DD8-5 0.6 1746

P 2 10 0.3 2184

P 3 50 1.08 2131.9 0.7 1732.5

*COAL: DD7A-4 0.5 1803.4

P 3 40 0.88 2127.19 1 1758.9 1.3 1731.8

P 3 30 0.71 2107.6 0.1 1741.1 0.6 1721.5

P 3 20 0.8 2103.2 0.9 1712.7

P 3 10 1.4 2102.4 1.8 1737.7 1.5 1711.8

*COAL: DD7A-3 0.6 1702.7

P 4 20 0.6 2046.5 0.7 1692.2 0.6 1676.8

P 4 10 1 2025 1.6 1638.7

P 5 20 1 1998 0.7 1638

*COAL: DD7A-2 0.9 1600

P 5 10 0.6 1590.8

P 7 20 0.6 1865.5

*COAL: DD8-4 0.7 1467.7

P 7 10 1 1785 0.6 1420 0.6 1422.5

*COAL: DD8-3 0.9 1396.9

P 9 30 1.4 1701

P 9 20 0.2 1322 0.5 1314.2

P 9 10 2.5 1676 2.3 1318.9 1.9 1312.8

*COAL: DD7-3 1 1569

P 10 0.8 1564 0.7 1208.5 0.8 1204.5

P 11 30 0.7 1203.8 0.4 1198.1

P 11  0.8 1531.8 0.4 1174.7 0.8 1165.8

MH 10 0.7 1068.6

*COAL: DD8-2 0.4 1054

UH 20 0.9 1384.2 0.5 1031

UH 10 1.5 1337.5 1.3 975.1 1.4 984.4

LS 20 1.1 1264 0.5 903.1 1.6 912.7

LS 10 0.5 1261 0.2 902.1

SE 20 1.5 1217.5 0.7 857.6 1.3 872.4

GC 20 1.5 771.5

US 10 0.7 961 0.1 605.9 0.2 606.1

TI 1.4 870.8 0.6 514.1 1 516.5

T 10 0.7 495.9 0.9 493.5

JB 20 1.4 757.8 1 394.2 1.3 402

*COAL: DD7A-1 0.8 390.2

*COAL: DD7-2 1.1 736.7

*COAL: DD8-1 0.8 385.1

JB 10 1.8 731.3 1.7 370.8 1.6 372.5

RA 20 2.1 592 1 234.6 1.8 234.4

AL 20 2 520 1.8 155.9 1.4 158.2

AL 10 0.9 478 0.9 116.8 0.9 122

KN 20 1.5 361.3

KN 10 1.4 339.9

UB 10 1.2 204.2

SD 20 0.6 143.6

*COAL: DD7-1 0.8 127

SD 10 0.5 124.5

HG 10 1.5 48.8

Total Coal Thickness (ft) 40.27 22.3 33.3

Injection Thickness (ft) 21.07 13 20.2

DD7A DD8DD7



Aerial View of CBM Site and CO2 Transport Plans 



DD8 



Decline Curve Analysis 

BU-1923 (DD-7) 



CBM Injection Test Site 

Reserves and State of Depletion 



Pocahontas No. 9 

Structure Map 



Cross Section 

Location Map 


