Industrial Sector


Work Plan for Potential GHG Reduction Measure

Strategy Name:  Coal Mine Methane Recovery
Lead Staff Contact:  Robin G. Lighty (717-783-9588)

Initiative Summary:  This Coal Mine Methane Recovery Initiative would require or encourage longwall mine owners/operators to capture 20% of the methane that is released into the atmosphere during mining operations.  Currently, longwall coal mine owners/operators are capturing 10%-12% of this liberated methane.  The 20% figure has been determined to be technically feasible and practical, as well as economically advantageous, if natural gas prices continue to be high.

Other Involved Agencies:  N/A

Possible New Measure(s): The release of methane gas to the atmosphere is a major component of greenhouse gas emissions.  Methane gas is a fossil fuel and energy source, commonly known as natural gas, which occurs in various geologic formations in Pennsylvania, including coal formations.  When coal is mined and processed for use, substantial amounts of methane gas are released.  Approximately 85% of the methane gas released during the mining of coal in Pennsylvania occurs from mining in underground coal mines using the longwall method of mining.  This mining method also affords the best opportunity to capture coal bed methane before and after mining.  
The current capturing by industry of more than 10% of this gas since 2000 has already resulted in an 8% reduction in greenhouse gas emissions from all coal mining.  Surface mining of coal releases about 9% of all coal methane.  However the continuing drastic decline in annual surface mining production, as existing shallow-depth coal reserves are quickly depleted throughout the state, will reduce their release of greenhouse gas emissions by 70% by 2025.  Predicted increases in market prices for natural gas (methane) used as an energy source may encourage the mining industry to capture 20% of longwall mine methane by 2015, reducing year 2000 levels of methane emissions from all coal mining by 45%.

The six large longwall underground coal mines now operating in Pennsylvania extract more than 62% of the more than 68 million tons of coal mined each year.  These high amounts of longwall mine production and the fact that the longwall mines recover coal from greater depths than other mines, make longwall mining the predominant method of coal bed methane release and an important contributor to greenhouse gas emissions
Projected GHG Reduction (Million Metric Tons of CO2 Equivalents): There are no specific measurements of methane gases released from mining at individual surface mine sites.  There are several published reports with estimates of methane released by surface mining activities.  This analysis uses the highest published emission factor per ton of coal mined.  This emission factor for surface and low-methane room and pillar underground mines is 127.1 cubic feet of methane released per ton of coal mined.  The high-level room and pillar underground mines emissions factor is 165 cu ft CH4 per ton of coal mined.  The longwall underground mines emission factor is 440 cu ft CH4 per ton of coal mined.  Estimates of coal bed methane released during mining is based on methane liberation and capture measurements recorded and provided by the coal industry and by the federal Mine Health and Safety Administration (MSHA), and on emission factor estimates published in the 2004 Emission Inventory Improvement Program Report, Vol. VIII, Chapter 4, “Methods for Estimating Methane Emissions from Coal Mining.”  These emission factors were applied to recent annual tons of coal mined and to projections of tonnages that are estimated to be mined in years 2010, 2015, 2020, and 2025.  
Concentrations of released methane are expressed as cubic feet per ton (2,000 lbs) of coal mined.  One unit of methane (cubic ft) is considered equal to 21 units (21 cubic ft) of CO2 equivalent greenhouse gas.  One million cubic feet of methane is equal to 404.5 metric tons of CO2 equivalent greenhouse gas.  Estimates of coal bed methane released during mining is based on methane liberation and capture measurements recorded and provided by the coal industry and by the federal Mine Health and Safety Administration (MSHA), and on emission factor estimates published in the 2004 Emission Inventory Improvement Program Report, Vol. VIII, Chapter 4, “Methods for Estimating Methane Emissions from Coal Mining.”  For all types of coal mines, the release of methane determined and predicted in this analysis is expressed as cubic feet of methane per ton of coal mined.  Total annual methane concentrations are also expressed as metric tons of CO2 equivalent.

Coal mine production for the years 2000 through 2007, and also 1997-1999 coal production used to determine 2025 estimates through trend analysis, are based on actual tonnages reported quarterly and annually to the DEP Bureau of Mining and Reclamation.  Coal mine production information is available to the public for the years 1980 through 2007 on the DEP website: 

http://www.dep.state.pa.us/dep/deputate/minres/bmr/historicalminingreports/index.html
· Year 2000 Estimated Emissions (no Methane Capture):  10,142,393 metric tons CO2 equivalent

· Year 2025 Estimated Emissions (with Current 10% Methane Capture):  7,244,985 metric tons CO2 equivalent (28.6% decrease)

· Year 2025 Estimated Emissions (with Increased 20% Methane Capture):  6,533,065 metric tons CO2 equivalent (45.4% decrease)
Total = 10.1 – 6.5 = 3.6 MMTCO2e Reduction
Economic Cost:  This initiative will be purely market-based, and driven by the price of natural gas.  Longwall mine operators will invest in any additional capital outlays necessary, if they believe a profit can be earned through the capture and sale of coal bed methane.

Implementation Steps:  The Commonwealth could choose to allow the market to determine the capture rates of coal-bed methane, or could mandate that 20% is captured by year 2025.  The latter option would require legislative statue and regulation to be created.

Potential Overlap:  N/A
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