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UNCONVENTIONAL GAS RESOURCE 

PLAYS  



US COALBED GAS BASINS AND RESOURCES 



US SHALE GAS BASINS 

http://www.eia.gov/oil_gas/rpd/shale_gas.pdf 



NORTH AMERICA NATURAL GAS PRODUCTION BASINS 



COAL AND SHALE 
BEARING BASINS 

IN WESTERN 
NORTH AMERICA 



SIMILAR DEPOSITIONAL SYSTEMS (COAL AND 

SHALE) AND SIMILAR TECTONIC HISTORY 

Ingeominas, 2004 



2,980 – 9,260 Tcf World Total 

60 Ukraine 

30 Southern Africa (SA, Zim, Bot) 

30 India 

100 Poland 

40 Kazakhstan 

60 United Kingdom 

100 Germany 

300 – 500 Australia 

200 – 2,700 Canada 

400 – 690 United States 

600 – 4,000 Russia 

1,060 – 1,240 Tcf China 

(Ayers, 2002) 

Coalbed Methane Resources 



World –Wide Shale And 

CBM Resource Distribution 



United States Dry Gas Production (EIA, 2012) 

CBM is  

projected to be stable at  

7% of US total gas production 





UNCONVENTIONAL GAS PRODUCTION 





CBM ANNUAL GROWTH IN RESERVES  



Coal Mine Methane (CMM) 

• Methane is formed during coalification 

• Methane released during and associated with coal 

mining is Coal Mine Methane (CMM) 

– Coal Mine Methane 

• Is a greenhouse gas 

• Is explosive and must be removed for mine safety 

• Is a clean energy resource with many potential uses 

• Methane can be removed from mines using vertical 

gob wells, or pre-mining by short horizontal drain 

and vertical wells 



From EPA 2009 

Coal Mine Methane (CMM) 
Recovery  

• Pre-mine 
vertical 
wells 

 

• Pre-mine 
short and 
long reach 
wells 

 

• Gob wells 
in existing 
mines 

 



Coal Mine Methane (CMM) 
Global Usage 

• 14 countries have 
CMM drainage projects 
in active mines 

• 200 CMM projects 
world wide 

• Of these, more than 100  
are for power-
generation projects 

• Most capacity in China, 
Europe and Australia 

• Estimated annual use 
from US coal mines is 
40-50Bcf 

 

From CDX Gas 



Coal Mine Methane (CMM) 

(FROM USEPA_GMI) 



COAL MINE METHANE VS. 

COALBED METHANE - - DEPTH 



Why Should Colombia Recover 

Methane (CMM/CBM)?  

 There are a variety of profitable uses from CMM/CBM 

including: natural gas pipeline injection, co-firing of boilers, 

district heating, coal drying, use as a vehicle fuel and 

manufacturing/industrial uses such as feedstock, etc.   

 

 For Colombia, the gas obtained from coalbed resource 

development could be used for: 

 Local source of gas, 

 Regional and local power generation, and  

 Shortages of gas especially in remote areas. 
  



FACTORS AFFECTING UNCONVENTIONAL 

TIGHT GAS, SHALE, COAL MINE METHANE, 

AND COALBED METHANE EVALUATIONS 

(JENKINS et.al, PTTC WORKSHOP , 2008) 



ARC GROUP ANALOG 
COALBED METHANE RESOURCE EVALUATIONS 

 
 PRIMARY: SAN JUAN BASIN 
 
Most Prolific Producing CBM Basin In The World (GRI) 

 
 UNITED STATES COALBED METHANE BASINS: 
 
Eight Western United States Coal Basins Contain 
Approximately 82% of the Nations Total 690 TCF Resources 
(GRI) 

 
 ROCKY MOUNTAIN FORLAND COALBED METHANE 

BASINS: 
 
Four Intermontane Basins Within The Rocky Mountain 
Foreland Contain 522TCF Resources (Including San Juan , 
Powder River, Greater Green river , Piceance, And Raton) (GRI) 

 
 SOUTHERN AMERICA:  
 
WESTERN VENEZUELA (PDVSA) AND COLOMBIA 
(ECOPETROL, PETROBRAS, AND THE ARC GROUP) 



ANALOGOUS BASINS 



Distribution of  
Coal and Tight Gas 

Sand Basins 

Ingeominas, 2004 



(FROM GRI) 



Individual wells in the high productivity fairway produce more 

than a Bcf of methane! Cum prod of fairway > 1 Tcf.  





>1700 Wells in La Plata County 
(FROM GRI) 



(FROM GRI) 



An Unconventional Resource? 







 
 Basin comparative evaluations provide a rationale 

for exploration and development strategies 



Modified from the USGS 





TYPICAL PRODUCTION STAGES OF 
A COALBED METHANE WELL 

(FROM ARI) 





(LEVINE, et. al, APPG,  2013) 



(LEVINE, et. al, APPG,  2013) 



(LEVINE, et. al, APPG,  2013) 



(LEVINE, et. al, APPG,  2013) 



(LEVINE, et. al, APPG,  2013) 

























From Scott, 1993 

















Conceptual Model for Coalbed Methane 

Reservoir Exploration:  







 Estimates of Colombia’s CBM (?) resources 

range between 3 - 17 Tcf (Gonzales, 2010) 

 

 Estimates of Colombia’s CBM (?) resources 

range between 11 – 35 TCF (Guzman, Little and 

ANH, 2011) 

 

 In the Cesar/Rancherias regions, numerous, 

thick (>10ft) seams are present with measured 

gas contents of up of 400 Scf/ton at depths of less 

than 2,000 feet.  

COLOMBIA CMM AND CBM RESOURCE ESTIMATES  

(AFTER GARCIA GONZALES, 2010 

AND ARI, INC.) 



ARC GROUP FRONTIER COALBED METHANE RESOURCE EVALUATION 

(AFTER GARCIA GONZALES, 2010) 



ARC GROUP FRONTIER COALBED METHANE RESOURCE EVALUATION 

(AFTER GARCIA GONZALES, 2010) (Guzman, Little and ANH, 2011) 



(AFTER GARCIA GONZALES, 2010) 

 

 Higher resource estimates are likely more 

accurate as many areas have not been well 

defined and deeper wells have not been 

taken into consideration. 



ARC Group Resource Equations 



Application of the Conceptual Model for 

CBM Reservoir Exploration in Colombia:  
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