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Powder River Basin, USA 

Sydney Basin, Australia 
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Coalbed Methane Production in the USA 
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•! Economic consequences:  
 

•! Additional ‘dry’ gas supply 
•! Relatively cheap discovered gas costs 
•! Significant additional royalty tax for key US 

and Australian states 
 

•! Why did production come on line so fast? 
 
•! Early tax incentives for exploration and 

development (Powder River Basin) 
•! Government mandate on gas usage 

(Australia) 
•! Clear regulatory regime,  

government leadership  
(USA & Australia) 



!"#!!#!$%

(%

11 

L4M*G&(*A4()(*9().;&8()*C#:.&/%+/N*
!4%$(*5%)*

Cipher

Shale Gas 

Coalbed Methane 

Actual Forecast 
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•! Economic consequences:  
•! Decoupling of O&G market prices, 
•! Electrical generation from coal fell, 
•! Price of natural gas fell. 

 
•! Why did production come on line so fast? 

•! Established regulatory framework & a physical 
infrastructure,  

•! Private ownership,  
•! Very competitive service industry, 
•! Large domestic frack sand resource, 
•! Few political obstacles. 
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-.%$2(,*3(/4%+(6*
•! Reservoir depths <500 m, best <400 m 

•! Permeability >50 mD 

•! Gas saturations >60% 

•! Coal bed thickness >10 m for low rank coals, >2 m 
for higher rank coals 

•! Low ash (<10%, ideal) 

•! Non complex geology 

•! Area of recharge for biogenic enhancement 

•! Easy, inexpensive water disposal/treatment options 

•! Access to infrastructure/market 

Cipher
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Shale Gas: 
•! High gas-in place content 
•! Permeability (> 100 nD) 
•! Organic richness (>2% TOC) 
•! Thermal maturity (>1.1 %Ro, over mature oil-prone 

source rocks) 
•! Porosity (>4%) 
•! Water saturation (<45%) 
•! Oil saturation (<5%) 
•! Clay content and clay type (<50% clay) 
•! Quartz (>50%, recrystallized opaline best) 
•! Extensive thickness and areal extent 
•! Depth (>1,000 m) 
•! Non-complex geology 
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Important mechanism is: 
Gas Compressibility 

Important mechanism is: 
Gas Adsorption 
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•! Generated gas can be stored as: 

•! free gas in intergranular pores and  
natural fractures,  

•! adsorbed on organic and  
inorganic surfaces,  

•! dissolved in kerogen and bitumen. 

%

•! Nevertheless, detailed understandings of hydrocarbon generation and 
retention processes within shale reservoirs are poorly understood. 
 

•! Methods of measuring pore volume and size, and sorptive capacity of 
shale using CBM and conventional reservoir analyses are of limited value 
in characterizing shale (Bustin et al., 2008) and must be used with care. 
Hybrid, multiple analyses are best. 

from Curtis et al., 2012 
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•! Both CBM & Shale gas are characterised as a ‘continuous 
reservoir’; thus, greater lateral continuity is usually 
assumed for the reservoir (though for biogenic gas this 
might not be the case) 

•! Depth limited (permeability boundary): (1) CBM is usually 
limited to <1000 m, (2) for Shale gas there is usually a 
minimum of 1000 m or deeper 

•! It is clear in CBM that the gas is produced from the pores 
of the organics, but its not clear where and when the gas in 
Shale is produced: arguments for both production from 
organics first and from clastic sediments first. This makes 
estimation of OGIP and other Resources problematic 

•! Uncertainties in measurements of porosity and gas in 
place for shale requires that multiple analyses and logs be 
run to determine resources and/or reserves.  

•! ‘Deep pockets’ are needed to gather enough data for 
certification as the cost of discovery is very high (e.g. 2.4 – 
7.6 million U.S. dollars per well in the Marcellus Shale) 
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•! Pores in both CBM & Shale gas play a defining role 
in both resource types 

•! Pore surface area is the key in CBM, whilst it may be 
that both pore volume (in the inorganics) and pore 
surface area (in the organics) both play a role in 
Shale Gas gas holding mechanisms.  

•! Shale gas reservoirs are usually a minimum of 1000 
– 2000 m depth because of greater gas volumes 

•! CBM reservoirs work best at depths <1000 m (and 
really <500 m) because coal is compressible and 
thus loose permeability very quickly with depth 

•! In both CBM & Shale Gas the origin and type of 
organic matter must be considered 


