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Map of Global Coal Deposit



Depth Vs Coal Reserve



Global CBM Reserves

COUNTRY 1990 ESTIMATE (TCF) 1997 ESTIMATE(TCF)

Australia 28 ï494 --

Canada 21 ï2,683 3,248

China 70 ï1,235 1,094

Germany 106 100

India -- 25

Poland 106 14 ï53

Russia 550 ï5,860 25,416 ï27,887

South Africa 35

United States 388 106 ï1,447

Other 177 ï350 --

Total 1,481 ï11,257 30,003 ï33,854
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Gas Content Vs Depth



Permeability Vs Depth



Hydraulic fracturing 
of CBM well 

deeper than 3,500 ft 
generally poor 

producer.



Pulaski County, Virginia

Â Vertical Well with Hydraulic Fracturing

Â Met ïAnthracite

Â 4,500 ft Deep

Â NO Gas Production



Nice, France

Â Low vol. Coal

Â 6,000 ft Deep

ÂNO Gas Production



Western U.S. Coal Fields Gas Production:
Vertical Wells With Hydraulic Fracturing

BASIN Average Production, MCFD

San Juan 500

Piceance 400

Green River 60 ï500

Uinta 45 - 120



Marcellus Shale Experiment

Depth: 8,000 ft

Gas Content: 75 ft3/ton

Permeability: 0.01 md

Thickness: 60 ï75 ft

Vertical Well: 1 MMCDD

Horizontal Well: 5 - 6 MMCFD



Deep Coal

Depth: 4,000 - 10,000 ft

Gas Content: 400 - 500 ft3/ton

Permeability: NA but in micro darcies

Thickness: 40 - 60 ft



A Surface Drilling Rig



Typical Casing Schedule



A Typical Horizontal Well with 
2 x 5,000 ft Laterals

250 - 1,000 ft



A Typical Hydraulic Fracturing 
Sand Schedule

Stage Fluid 

Volume

(bbl)

Sand (lbs) Rate

Bbl/min
100 Mesh 40/70 Mesh

1 20,000 180,000 500,000 102

2 19,000 170,000 510,000 105

3 21,000 190,000 480,000 101

4 18,000 180,000 470,000 106

5 19,000 160,000 510,000 106

Total 97,000 880,000 2,470,000



A Proposed Horizontal Drilling 
Pattern in Coal



Estimated Production



CO2 Sequestration

ÂCO2 MOLECULES SMALLER THAN 
METHANE MOLECULE

ÂCOAL HAS HIGHER AFFINITY FOR CO2

Â THEORETICALLY 3,500 ft3/ton OF CO2 
CAN BE STORED IN COAL

ÂMANY UNKNOWNS



Layout for CO 2 Sequestration



Further Research Needed 
for CO 2 Sequestration

ÂOPTIMUM STORAGE CAPACITY FOR CO2

ÂRATE OF INJECTION & TRAVEL VELOCITY 
IN COAL

ÂOPTIMUM PRESSURE  OF INJECTION

Â IDEAL MIX OF GASES (CO2 + N 2)

ÂECONOMICS OF CO2 SEQUESTRATION

ÂCURRENT SUBSIDY $136.50/t OF CH4?



Underground Coal Gasification
(UCG)

ÂCBM PRODUCTION CAN BE ENHANCED BY 
HEATING COAL

ÂUCG CAN HEAT COAL AND BURN IT TO 
PRODUCE LOW BTU GAS

ÂPROCESS CAN BE CONTROLLED FROM 
SURFACE


