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Presentation Outline

ÅIntroduction

ÅOperations

ÅReservoir Characterization and Modeling

ÅMonitoring, Verification and Accounting

ÅNext Steps
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Objectives

Å Field-test the effectiveness 

of CO2 sequestration in 

deep, unmineable coal 

seams via a small-scale 

geologic sequestration 

demonstration 

Å Develop a better 

understanding of the efficacy 

of enhanced coalbed 

methane recovery processes 

via carbon dioxide injection 

(CO2-ECBM) into a 

pressure-depleted reservoir

Å Monitor plume migration to 

prevent any leakage
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Site Description
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Basic Coal Information

Å3 Fruitland Coal Seams

ïUpper Coal

ïMiddle Coal

ïBasal Coal

ÅKirtland shale overlap coals and acts as a seal

Property Value

Average Depth to Top Coal 3,012 feet

Average Net Thickness 60 feet

Upper Coal: 16 feet

Middle Coal: 15 feet

Basal Coal: 29 feet

Initial Pressure 1,500 psi @ 3,600 ft 

above sea level

Temperature 126ºF
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Reservoir Cross-section

Section 5R 8WT 30N

30045217210000

KB:  6296

Section 5

SW NE NW

CALI_1
IN6 12

GR_1
GAPI0 200

ILD_1
OHMM0.2 200

2900

3000

3100

2850.0

3150.0

DEPTH
FEET

PERF_PI.PERF_1
ONOFF0 5

neut
V/V1000 5000

nphi
V/V1.5 0.45

nphi
V/V0.45 -0.15

RHOB_1
G/C31.95 2.95

RHOB_1
G/C30.95 1.98

COAL_1
0 4

drho
G/C3-0.2 0.2

BLUE

P1

P2

G1

G2

G3

B1

B2

PCCF

BLUE

P1

P2

G1

G2

G3

B1

B2

PCCF

BLUE

P1

P2

G1

G2

G3

B1

B2

PCCF

Perforated liner 

Section 31R 8WT 31N

30045264510000

KB:  6312

Section 31

NW SE NE

CALI_1
IN6 12

GR_1
GAPI0 200

ILD_1
OHMM0.2 200

3000

3100

2900.0

3190.0

DEPTH
FEET

PERF_PI.PERF_1
ONOFF0 5

neut
V/V1000 5000

NPHI_2
V/V1.5 0.45

NPHI_2
V/V0.45 -0.15

RHOB_1
G/C31.95 2.95

RHOB_1
G/C30.95 1.98

COAL_1
0 4

DRHO_1
G/C3-0.2 0.2

BLUE

P1

P2

G1

G2

G3

B1

B2

PCCF

BLUE

P1

P2

G1

G2

G3

B1

B2

PCCF

BLUE

P1

P2

G1

G2

G3

B1

B2

PCCF

Section 32R 8WT 31N

30045209340000

KB:  6520

Section 32

SE NW NW

CALI_1
IN6 12

GR_1
GAPI0 200

ILD_1
OHMM0.2 200

3200

3300

3120.0

3400.0

DEPTH
FEET

PERF_PI.PERF_1
ONOFF0 5

neut
V/V1000 5000

nphi
V/V1.5 0.45

nphi
V/V0.45 -0.15

RHOB_1
G/C31.95 2.95

RHOB_1
G/C30.95 1.98

COAL_1
0 4

DRHO_1
G/C3-0.2 0.2

BLUE

P1

P2

G1

G2

G3

B1

B2

PCCF

BLUE

P1

P2

G1

G2

G3

B1

B2

PCCF

BLUE

P1

P2

G1

G2

G3

B1

B2

PCCF

Section 4R 8WT 30N

30045203460000

KB:  6270

Section 4

NE SW NW

CALI_1
IN6 12

GR_1
GAPI0 200

ILD_1
OHMM0.2 200

2900

3000

3100

2850.0

3140.0

DEPTH
FEET

PERF_PI.PERF_1
ONOFF0 5

neut
V/V1000 5000

nphi
V/V1.5 0.45

nphi
V/V0.45 -0.15

RHOB_1
G/C31.95 2.95

RHOB_1
G/C30.95 1.98

COAL_1
0 4

DRHO_1
G/C3-0.2 0.2

BLUE

P1

P2

G1

G2

G3

B1

B2

PCCF

BLUE

P1

P2

G1

G2

G3

B1

B2

PCCF

BLUE

P1

P2

G1

G2

G3

B1

B2

PCCF

Howell D 352
EPNG Com A 3005

Howell A 300
Howell 3015

Upper Coal

Middle Coal

Basal Coal

Pictured Cliffs

Kirtland Shales

Injector



7

RCSP SP111709

ÅIntroduction

ÅOperations

ÅReservoir Characterization and Modeling

ÅMonitoring, Verification and Accounting 

ÅNext Steps

Outline
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ÅTiltmeter array installed (May 08)

ÅCO2 injection well drilled & completed (June 08) 

ÅBaseline Vertical Seismic Profile (June 08)

ÅCO2 Sensors installed in three immediate 

offsets to the injection well (July 08)

ÅCO2 injection began (July 08 ïJuly 09)
ïMaximum injection rate of 3,800 Mcf/day.

ïRamp up to maximum WHIP of 1,100 psia (declining 

injection rate)

ïInjection profile test (September 08)

ïBuild up tests performed September 3-4

ïTracers began in two phases (October 08)

ïBottomhole pressure gauge installed

ÅTime-lapse VSP (September 09)

Operations
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Injection Profile

---- Inj Rate, Mscfd

---- WHP, psig

A total volume of 18,400 tons of CO2 was injected 

Å The initial plan was to inject CO2 in stages from bottom to 

top to minimize breakthrough

Å Due to delays in permitting, CO2 was injected 

simultaneously in the three layers

Coal swelling and 

reservoir pressuring
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CO2 Containment Assessment:
Develop methodology for 

characterizing sealing quality at CO2

sequestration sites 

Approach:
Integrate petrological, petrophysical, 

geomechanical, isotopic, and 

geochemical data

Unique Research Question:
Can natural helium be used to 

characterize sealing behavior of rock 

for CO2 storage?

Investigation of Caprock Seal Integrity


