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Advanced Resources International
 A consulting, research and development firm
 Principal practice areas

– Coal mine methane (CMM)
– Unconventional gas development (gas shales, coalbed 

methane and tight sands)
– Enhanced oil recovery (EOR)
– Carbon capture, utilization and storage (CCUS).

 Experience in over 30 other countries

Advanced
Resources 
International

www.adv-res.com
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Sources of Coal Mine Methane
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Integrated CMM Capture and 
Utilization at an Operating Mine

Source: UN Economic Commission for Europe.  Best Practice Guidance on Effective Methane Drainage 
and Use in Coal Mines.  Schematic courtesy of Green Gas International, Inc.
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Methane Drainage Value Chain
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Methane Drainage Use and 
Destruction Technology Options
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Methane Drainage Key Points

 Technologies to use or destroy CMM are the same as those 
that use natural gas.

 End use is determined by many factors:
– Gas quality (CH4 %)
– Gas quantity (4.2 m3/min CH4 = 1 MW)
– Access to markets
– Infrastructure
– Financial position 
– Staff capacity
– Mining company priorities
– Government policy priorities
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Methane Drainage Key Points
 Projects often include a portfolio of technologies to maximize 

gas use.
 When deciding what technology to use:

– Power, flaring, boilers, and vacuum pumps require minimal gas 
treatment

– LNG, CNG, and pipeline sales require expensive gas treatment 

 In order to implement a successful methane drainage project:
– Improve gas availability (gas quantity and quality) and maintain 

CH4 concentrations above the explosive range
– Size plant properly- 80% of average gas flow
– Flare gas when not used rather than venting
– Regular maintenance and overhaul are required to keep the plant 

operating
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Ventilation Air Methane (VAM) 
Technology Options

Range of Technologies have been identified
Only 2 have been used commercially
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VAM Technologies on the 
Horizon

 Regenerative Catalytic Oxidation
 Lean- burn turbines and microturbines
 Rotary Kilns
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Ventilation Air Methane (VAM) Key 
Points

 Success of projects is almost entirely dependent on carbon 
markets

 Some potential for power generation, but it requires a 
consistent and high VAM concentration (1% CH4)

– One option is to enrich the VAM with supplemental drained gas

 CH4% is critical – the higher the CH4% the larger the emission 
reductions and the more carbon offsets that are generated. 

 Proven technologies are available and in operation
 Other technologies close to commercialization
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Project Economics- Gas Drainage

 Projects often include a portfolio of technologies to maximize 
gas use

 A CMM power project will typically include:
– Gas engines with generators
– Flare 
– A passive vent
– Possibly heat recovery
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Project Economics- VAM

Breakeven price of an example VAM 
project at different CH4 concentrations
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Financing a CMM Project

 Available funding
– Do it yourself- internally financed
– Private Equity 
– Debt providers- commercial or investment banks
– Targeted investment funds
– Developer/ investors
– Carbon credit buyers or buyers with focus on Corporate Social 

Responsibility

 Critical to secure financing from 3rd parties
– Credible gas resource assessment and full feasibility study with 

financial analysis
– Off- take agreements with credit- worthy partners

 Secure carbon financing or other environmental finance in 
addition to internal financing and institutional finance
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Conclusions
 There is a long history of CMM capture and use worldwide 

and much experience to access
 Recovery of CMM is largely from underground mines but 

there have been surface mine methane projects
 Power generation, boiler fuel, gas pipeline sales, flaring 

and local distribution are the most common uses for gas 
drainage.

 VAM accounts for 70% of methane emissions from 
underground coal mines.

– Any sustained effort to reduce Greenhouse Gas emissions from the 
coal sector must address VAM emissions.

– Regenerative Thermal Oxidation is a commercially proven technology 
available currently in use.

– Other technologies have been field tested and are close to 
commercialization.
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Contact Information

Clark Talkington
Vice President
Advanced Resources International, Inc.
4501 Fairfax Dr, Suite 910
+1 (703) 528-8420
ctalkington@adv-res.com
www.adv-res.com

mailto:ctalkington@adv-res.com
http://www.adv-res.com/
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