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Background
Significant amounts of methane are released from coal mines in 

the form of coal mine methane (CMM) and ventilation air methane 
(VAM), while the mine is active, and abandoned mine methane 
(AMM) after its closure. The main source of methane is mainly 
from above the mines in the fractured and caved formations called 
the gas emission zone (GEZ). Uncaptured methane is a lost 
potential energy source, a health risk and also a potent greenhouse 
gas.
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Coal mining accounted 10% of total 
methane emissions in the U.S in 2015.

Ventilation, underground degasification and
AMM account for ~75% of all annual emissions.

A four--step approach was developed

1. Estimation of the extend of gas emission zone (GEZ);
2. Estimating the gas in place (GIP) within the GEZ of panels

prior to mining;
3. Estimating how much methane could remain after removal

of gas from the GEZ using wells and the fan;
4. Estimating how much of the remaining methane could be

produced as AMM using wells.

• The approach is probabilistic. Rates were predicted using a
software (MCP-2.0), Karacan (2010).

A  longwall mine in southwestern Pennsylvania
section of the Northern Appalachian Basin was
studied. 

Two adjacent panels (I and J) were
studied. Methane was produced by
wells and ventilation fans.

Geology and gas emission zone of the panels
during mining of the Pittsburgh coal (PCMB).

In this geology;
• Waynesburg coals, Uniontown coal and

Sewickley coal are within the fractured zone.
• Redstone coal and Pittsburgh rider are in the

caved zone. 
Methane collectively produced and remained in
these zones generate CMM and AMM resources

Gas in place estimates within the gas emission zone of the panels - values in MMscf

Sampled production rates from monitoring data. These rates were used to estimate
remaining gas in GEZ

Remaining gas within the GEZ that may be available for abandoned mine methane (AMM) 
recovery.

Economic evaluation

• Discounted cash flow analyses were conducted
• Scenarios were based on the price of carbon credit unit

value, electricity sale price and if electricity is generated
on-site or 5000 ft off-site.

• The U.S. Environmental Protection Agency (EPA)’s CMM
Project Cash Flow Model (U.S. EPA, 2016) was used.

• Engineering and gas availability data were used according
to assessment.

• Economic data were used based on known and suggested
default values.

Conclusions
• Estimated gas quantity in the GEZ of panel areas were 655, 

332, 979 MMscf for Pittsburgh coal, caved and fractured zones.
• AMM potential of two panels ranges between 104.5 and 995.5

MMscf, with a mean of 534.7 MMscf.
• CMM, VAM and AMM capture and utilization generate energy

and alleviates the greenhouse gas effect of emissions.
• At carbon credit (CC) values of $5/t CO2 or $10/t CO2, the

estimated NPV of VAM projects suggests investment.
• If the CC price was either $0/t CO2 or $2/t CO2 and the 

electricity sales price was set at $0.07/kWh, no CMM or AMM
project was estimated to have an NPV > 0.

• If the electricity sales price was set at $0.10/kWh, then the
NPV of all AMM and CMM project scenarios was greater than
zero regardless of the CC unit value.

• Moving the electricity generation offsite might not significantly
alter the decision to invest.
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Carbon Credit Carbon Credits Total Capital Internal Rate of Net Present Meets (NPV > 0) Internal Rate of Net Present Meets (NPV > 0)

Unit Value Earned per Year Costs Return (IRR) Value (NPV) Investment Rule? Return (IRR) Value (NPV) Investment Rule?

($/t CO2 Equiv.) (1000 t CO2/yr) (Thousand $) (Percent) (Thousand $) (Yes or No) (Percent) (Thousand $) (Yes or No)

$0 679 $8,489 0% -$16,695 No 0% -$16,695 No

$2 679 $8,489 0% -$9,329 No 0% -$9,329 No

$5 679 $8,489 16% $1,720 Yes 16% $1,720 Yes

$10 679 $8,489 52% $20,135 Yes 52% $20,135 Yes

$0 68 $2,287 20% -$717 No 55% $128 Yes

$2 68 $2,287 29% -$534 No 62% $312 Yes

$5 68 $2,287 41% -$258 No 72% $588 Yes

$10 68 $2,287 57% $201 Yes 86% $1,047 Yes

$0 26 $983 34% -$164 No 65% $158 Yes

$2 26 $983 41% -$94 No 71% $227 Yes

$5 26 $983 51% $11 Yes 79% $332 Yes

$10 26 $983 65% $185 Yes 92% $507 Yes

$0 68 $2,177 22% -$642 No 59% $203 Yes

$2 68 $2,177 31% -$458 No 66% $387 Yes

$5 68 $2,177 43% -$183 No 76% $663 Yes

$10 68 $2,177 60% $277 Yes 90% $1,122 Yes

$0 26 $873 40% -$89 No 75% $233 Yes

$2 26 $873 48% -$19 No 81% $303 Yes

$5 26 $873 58% $86 Yes 90% $407 Yes

$10 26 $873 73% $261 Yes 103% $582 Yes

CMM with wells - Onsite Electricity

Abandoned Mine Methane (AMM) and Onsite Electricity

(Electricity Sales Price = $0.07/kWh) (Electricity Sales Price = $0.10/kWh)

Ventilation Air Methane (VAM)

CMM with wells - Offsite Electricity

Abandoned Mine Methane (AMM) and Offsite Electricity

Potential economics of CMM and AMM capture and utilization
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