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Basics of Coal Mine Methane 

Training by the U.S. EPA in Support of the Global Methane Initiative (GMI). 

Welcome

This training was developed by United States Environmental Protection Agency (USEPA) in support of 
voluntary activities to reduce methane emissions under the Coalbed Methane Outreach Program 
(CMOP) and the Global Methane Initiative (GMI). What is the GMI? 

The Global Methane Initiative (GMI) is a voluntary, multilateral partnership that aims to reduce methane 
emissions and to advance the abatement, recovery, and use of methane as a clean energy source. 

You will learn about the following topics in this course: 

• Why is there methane in coal?

• What are the primary methods of extracting coal?

• What are the characteristics of methane emissions from coal mines, otherwise known as coal
mine methane (CMM)?

• How is methane captured using mine ventilation and gas drainage?

• What are the beneficial uses of captured methane?

Why is Methane Important? 

Methane is a potent greenhouse gas (GHG). It is the second most abundant GHG behind carbon dioxide 
(CO2): 

• Global warming potential: 28-36 times that of CO2 over 100 years

• Atmospheric lifetime: 12 years

Methane is a well-mixed gas in the atmosphere. Reductions anywhere in the world impact global 
concentrations.  

Methane in mines also poses a safety risk due to its explosiveness when mixed with air in concentrations 
between 5% and 17%. 

Global Projections for 2030: Projected global methane emissions from coal mining are estimated to 
reach 911 million metric tons CO2 equivalent (MMtCO2e) in 2030, which is about 10% of global 
anthropogenic methane emissions. 

What is the Difference Between CMM and CBM?
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CMM is gas that is released, or would be released, into mine workings as a result of coal production. The 
gas consists of a mixture of methane, CO2, nitrogen, other hydrocarbons, and water vapor. CMM is 
emitted from the mine workings through ventilation systems and gas drainage systems. The definition of 
CMM also includes gas drained in advance of mining. CMM drained ahead of mining can be of high 
purity, but it is only considered to be CMM when the well is mined through. Otherwise, it is considered 
coalbed methane (CBM). CMM is also known as Waste Mine Methane and Waste Coal Mine Gas. 

Coalbed Methane (CBM): CBM is a generic term for the methane-rich gas that naturally occurs in coal 
seams. It is typically comprised of 80% to 95% methane, with lower proportions of ethane, nitrogen, and 
CO2. In common international use, this term refers to methane that is recovered from un-mined coal 
seams using surface boreholes. CBM is also known as Coal Seam Gas and Coal Seam Methane. 

This course focuses on CMM as a GHG and a byproduct of mining. CMM is an opportunity to reduce 
methane emissions through recovery and use. 

Benefits of CMM Capture  

Benefits of recovering and using CMM include: 

• Generating a source of local, clean-burning energy. 

• Enhancing mine safety by reducing in-mine concentrations of methane in ventilation air. 

• Reducing greenhouse gas emissions. 

• Creating jobs and economic development. 

• Improving air quality. 

• Increasing mine productivity. 

• Creating revenue for the coal mine through the sale of gas. 

Basics of CMM: Course Sections  

• Section 1:  Methane Gas in Coal 

• Section 2:  Methods of Coal Production  

• Section 3:  CMM Emissions 

• Section 4:  Methane Capture 

• Section 5:  Beneficial Uses of Captured Methane 

• Section 6:  Additional Resources 

Section 1:  Methane Gas in Coal 
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Why is There Methane in Coal? 

Plant debris, such as that which is found in modern swamps, will slowly change into coal if the material 
becomes buried at a sufficient depth and remains covered for a length of time, through a process known 
as coalification. The greater the temperature, pressure, and duration of coal burial, the higher the coal 
maturity (also known as the "rank").  

Methane is generated at the same time coal is formed; the higher the rank, the more methane is 
formed. 

Methane generated during coalification becomes trapped and stored in the coal itself through the 
process of sorption. 

Methane can also accumulate in adjacent porous rock layers or naturally occurring fractures. 

The Origin of Gas in Coal 

Over time, heat and pressure are applied to organic debris peat, resulting in: 

• By-products:  Water, Methane, Carbon Dioxide 

• Residual products:  Coal, Methane 

The naturally-occurring gases found in coal seams generally consist of methane (typically 80% to 95%) 
with lower percentages of heavier hydrocarbon gases, nitrogen, and carbon dioxide. Methane was 
formed as a result of chemical reactions as organic matter was buried at depth and subjected to 
increased heat and pressure and transformed into coal. During the transformation of organic matter to 
coal, methane and other gases are generated and stored in the coal matrix and the fractures or pore 
spaces of the coal seams. 

What are the Types of Coal? 

There are four major types (or ranks) of coal. The ranking depends on the coal deposit's content in terms 
of heat energy as well as the types and amounts of carbon. This content, in turn, is determined by the 
amount of pressure and heat that acted on the plants over time. 

• Anthracite: Anthracite is the highest rank of coal. It is a hard, brittle, and black lustrous coal, 
often referred to as hard coal, containing a high percentage of fixed carbon and a low 
percentage of volatile matter. Anthracite coal fields may contain CMM, and some of the largest 
CMM recovery projects are located at anthracite mines in China.    

• Bituminous: Bituminous coal is a middle rank coal between subbituminous and anthracite, and it 
is also considered hard coal. Bituminous usually has a high heating value (Btu), and it is the most 
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common type of coal used in electricity generation in the United States. Bituminous coal mines 
produce the largest share of CMM in the United States.    

• Lignite: Lignite coal is the lowest grade of coal with the lowest concentration of carbon, and it is 
generally is not considered a significant source of CMM. 

• Subbituminous: Subbituminous coal is black in color and dull (not shiny), and it has a higher 
heating value than lignite. Collectively with lignite, it is referred to as brown coal and can be 
mined in surface or underground mines. In certain countries, such as Turkey, underground 
brown coal mines can be gassy. 

Methane in Mines 

Methane in mines poses safety risks because of its explosiveness when mixed with air. Methane is 
explosive in underground mines at concentrations of 5-17% volume in air. The regulatory limits for 
methane concentrations in ventilation shafts generally range from 1.0 - 2.0% and will vary by country. 

The ranges of methane concentrations typically found in underground mines are: 

• Mine ventilation shafts:  0 – 2.0% 

• Gas drainage systems:  25 - 100% 

Lower methane concentrations are allowed in gas drainage systems in some countries, but average 
concentrations below 25% should be avoided due to the close proximity to the upper explosive level of 
methane. 

Explosion Risk by Methane Concentration in Underground Mines: The fuel lean zone can become more 
explosive if more methane is added. The fuel rich zone can become more explosive if more air is added.  

Section 2:  Methods of Coal Production 

Overview of Coal Production 

Coal is extracted by using two commercial methods: 

• Underground mining, which is responsible for the vast majority of CMM emissions globally. 
Underground mining includes: 

o Room and pillar mining (also known as bord and pillar) 

o Longwall mining 

• Surface mining 

o Strip mining 

o Open-pit mining   
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The choice of mining method is largely determined by the geology of the coal deposit, including: 

• Burial depth 

• Coal seam thickness 

• Geological structure and stresses 

Underground Mining 

Underground mining accounts for approximately 60% of the world’s coal production and the vast 
majority of global CMM emissions.     

Underground: Room and Pillar Mining 

Coal deposits are mined by cutting a network of rooms into the coal seam and leaving behind pillars of 
coal to support the roof of the mine. These pillars can comprise up to 40% of the total coal in the seam. 
The remaining pillars of coal can sometimes be recovered at a later stage. 

Room and pillar mines account for a smaller share of the world’s underground coal production. 

Video of a continuous miner (Deserado Mine Blue Mountain Energy). 

Underground: Longwall Mining 

Longwall mining involves the extraction of coal from a section of the coal seam, or panel, using 
mechanical shearers. A longwall panel requires careful planning to ensure favorable geology exists 
throughout the section before development work begins. 

The coal panel can vary in width from 100-500 meters. Self-advancing, hydraulically-powered support 
temporarily holds up the roof while coal is extracted. When coal has been extracted from the area, the 
roof is allowed to collapse. 

Longwall mining is best suited for uniform coal seams of medium height, 107- 152 centimeters (42-60 
inches), but longwall caving methods are used on higher seam heights. In the United States, seam 
heights can reach 200 inches (508 cm). 

Longwall mines account for the largest share of the world’s underground coal production. In the United 
States, 33 mines operated using longwall mining methods in 2021.  

Surface Mining 

Open-pit Wyodak Coal Mine, Powder River Basin - Gillette, Wyoming.    

https://www.youtube.com/watch?app=desktop&v=mOzzoRNSeFQ
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Overview of Surface Mining 

Surface mining is generally used when coal seams are less than 60 meters (approximately 200 feet) from 
the surface. 

Surface mining accounts for approximately 40% of the world’s coal production. 

There are two types of surface mines: 

• Strip mine 

o Stripping 

o Contour stripping 

• Open-pit mine 

Surface: Strip Mining 

In strip mining:  

• The mine is developed along a coal seam. 

• The mine can be developed in tiers or contours parallel to the strike. 

• As each strip is mined, the waste rock is placed in the excavation produced by the previous strip. 

Video of a strip mining operation (Black Thunder Coal Mine). 

Forms of Strip Mining 

There are two forms of strip mining: 

• Area stripping is used on fairly flat terrain where the coal seam is gently dipping; the coal 
deposit is extracted over a large area.  

• Contour stripping involves removing the overburden above the coal seam and near the outcrop 
in hilly terrain, where the seam outcrop usually follows the contour of the land.  

Surface: Open-Pit Mine 

In an open-pit mine, there are numerous levels or benches (stepped from the surface to the bottom of 
the pit). Pit walls are designed for slope stability and prevention of rock falls or wall failure. 

Haulage roads are located along the side of the pit to remove coal and waste rock. Waste rock is piled at 
the surface near the edge of the pit. Once mining ceases, it is returned to the pit and re-contoured to 
the approximate original contours, or shaped to facilitate post-mining land use. 

Uses of Coal 

https://www.youtube.com/watch?v=2LQwxTm94Ps
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The vast majority of coal globally is used for production of heat and electricity. Such coal is also referred 
to as steam, or thermal, coal. Thermal coal accounts for 85% of global coal demand.  

Coal is also used in the production of iron and steel. Coal used for this purpose is typically of higher rank 
and is referred to as coking, or metallurgical, coal. Metallurgical coal accounts for 14.5% of global coal 
demand. 

In addition to electricity generation, large-scale district heating, and iron and steel production, other 
uses of coal include: 

• Cement production 

• Production of synthetic fuels 

• Manufacture of carbon fiber and foams 

• Home, commercial and industrial heating 

How Use of Coal Affects Production 

Considering the different uses of coal is important because coal production might target different 
markets and be responding to different price signals.  

Similarly, policymakers might develop separate approaches for the different types of coal. 

Higher rank coals, such as anthracite and bituminous coal seams, often have higher gas contents and 
emit more methane emissions when mined. 

Summary of Coal Production 

• Coal is produced from underground and surface mines.  

• Globally, underground mines account for the largest share of coal production. Longwall mines 
produce the most coal from underground mines. 

• Underground mines, especially high-production longwall mines, emit most of the CMM globally. 

• Surface mines are usually designed to recover coal from shallow seams near the surface. 

• The primary markets of coal are electricity and heat production, as well as steel manufacturing. 

• Planning for CMM utilization during coal mine development and closure can enhance 
environmental performance. 

Section 3:  CMM Emissions 

Occurrence of Emissions 
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During mining, the coal seam is extracted using mining equipment, which disturbs both the coal seam 
and adjacent strata. In underground mines, where the mine is connected to the atmosphere by 
ventilation and equipment shafts, the hydrostatic pressure on the coal seam is lowered, which causes 
methane to desorb and migrate into the coal cleats and natural fractures, and eventually into the mine 
workings. Gas will flow into the workings where the zone of disturbance can extend above the longwall 
160 m to 200 m into the roof and below the longwall to about 40 m to 70 m into the floor. 

Migration of methane: desorption from internal coal surfaces, diffusion through the matrix and 
micropores, then fluid flow in the natural fracture network.  

Release of Emissions 

The rate and amount of gas released depends on several factors: 

• Initial amount of gas contained in the coal (gas content) 

• Coal seam permeability 

• Distribution and thickness of the coal seams disturbed by mining 

• Strength of the coal-bearing strata and overlying and underlying formations 

• Mining geology 

• Rate of coal production 

• Mine design 

Methane Emissions in Coal Mines 

Methane is released during different aspects of mining: 

• Drained Gas - Also known as methane drainage or drainage system methane. Gas is removed 
from coal seams before and/or during mining in especially gassy mines to supplement mine 
ventilation using a system of boreholes and gas pipelines that remove and transport gas to the 
surface. 

• Ventilation Air Methane (VAM) - VAM systems remove methane at very dilute concentrations 
through mine ventilation shafts. It is estimated that 70% or more of all global coal mining 
related emissions are from underground ventilation air. 

• Surface Mine Methane - Surface mines emit less methane than underground mines, but because 
of the large volume of coal production, some surface mines can emit very large quantities of 
methane.   

• Post-Mining - Post-mining emissions occur from the storage, processing, and transport of coal 
following production, as produced coal continues to emit small quantities of methane. 
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• Abandoned Mine Methane - Abandoned mines can still produce and release methane from 
disturbed strata after mining activities conclude.   

Global Estimated Methane Emissions in Coal Mines 

Global estimated CMM emissions for 2025: 942 MMTCO2e - China – 69%; Russia – 6%; United States – 
6%; India – 3%; Australia – 2%; Kazakhstan – 2%; Poland – 2%; Rest of the World – 10% 

Global estimated CMM emissions for 2035: 886.5 MMTCO2e - China – 67%; Russia – 6% United States – 
5%; India – 4%; Australia – 3%; Kazakhstan – 2%; Poland – 2%; Nigeria – 2%; Ukraine – 1%; Rest of the 
World – 8% 

2022 CMM Emissions in the United States 

Net CMM emissions (CMM liberated less CMM used) - Ventilation air methane (VAM) - 55%; Abandoned 
mines - 13%; Surface mines - 12%; Post-mining - 12%; Drained gas - 7%. 

Section 4:  Methane Capture 

Sources of Coal Mine Methane 

Coal mine methane can be captured from: 

• Underground mines through: 

o Mine ventilation systems (gas captured using this method is referred to as Ventilation 
Air Methane, or VAM) 

o Gas drainage by means of gob wells, pre-mine wells, drainage galleries, or horizontal 
boreholes 

• Surface mines 

• Abandoned mines 

Components of Underground Coal Mines 

• Gas Drainage System: It is often necessary to supplement mine ventilation with degasification, 
or drainage, that is done either before mining begins (pre-mine drainage) or during mining 
(post-mine drainage). Drainage systems may range from relatively simple designs that employ a 
single vertical well drilled before or after mining, to more complex, integrated systems that use 
a combination of vertical and horizontal wells. The primary components of a gas drainage 
system are: boreholes (pre-mine or post-mine, drilled in-mine or from the surface), a system of 
gathering pipelines, and a pump station that draws the gas to the surface. 
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• Pre-mine Well: Pre-mine wells are drilled from the surface to produce methane in advance of 
mining, in some cases, for 10 or more years prior to the coal seam being mined. Methane 
concentrations in pre-mine drainage wells are normally very high and can be used in a variety of 
ways, including end uses that require very high quality gas such as natural gas pipeline injection. 
More costly than gob wells, the viability of pre-mine drainage wells is largely dependent on the 
gas content and permeability of the mined coal seam and access to markets for the high quality 
gas. Pre-mine drainage wells must be plugged and abandoned as the longwall passes and the 
well is “mined-through.”  

• Shaft: Ventilation air is routed through the mine’s ventilation system through upcast ventilation 
shafts with large fans that draw the ventilation air to the surface. The ventilation air is vented to 
the atmosphere, resulting in methane emissions or destroyed using oxidizers. In addition to 
vertical upcast shafts, ventilation shafts may also be drift shafts (horizontal) or slope (angled) 
shafts.  

• Mine Ventilation System: The air evacuated from the mine’s workings. It contains dilute 
concentrations of methane. 

• Gob: The gob refers to the collapsed area of strata produced by the removal of coal and artificial 
supports behind a working coalface; the term goaf, which has the same meaning, is used 
throughout most of the rest of the world. Strata above and below the gob is de-stressed and 
fractured by the mining activity, thereby creating an increased permeability and release of gas 
from the coal and surrounding strata. Hydrocarbon gas released from this disturbed zone is 
often termed gob gas and can be captured and removed by drainage boreholes. 

• Gob Well: Gob wells capture methane from the gob area, which is the collapsed zone created 
after the longwall has passed. Gob wells initially produce gas of high quality, but the quality 
quickly degrades due to air intrusion into the gob over time. Gob wells typically require pumps 
to provide vacuum pressure to draw the gas to the surface. 

• Pre-mine Horizontal Borehole: A common practice worldwide is to drill in-mine horizontal pre-
mine drainage boreholes to reduce the methane content of the mined seam. Horizontal in-seam 
boreholes can be drilled perpendicular across the longwall panel or along the length of the 
panel. Drainage times vary and are dependent on mine development and the rate of mining, but 
theoretically can be five to ten years prior to the longwall being mined.  

• Direction of Mining: As the longwall advances, pre-mine drainage boreholes are “mined” 
through and no longer produce gas. After the longwall passes, gob wells begin producing gas 
from the gob and de-stressed strata. Longwalls are either “advancing” meaning they begin at 
the main entry (or heading) and proceed to the end of the longwall panel, or they are 
“retreating” meaning they start at the end of the panel and proceed toward the main entry (or 
heading). 
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Ventilation Air Methane 

Mine Ventilation 

Mines are ventilated by either: 

• Exerting positive pressure in the mine to push air through, or 

• Creating negative pressures to draw the air through the mine. 

The discharge point of surface exhaust fans is called the evase. The evase is used to direct the exhausted 
air safely away from the mine.  

Large volumes of air move at high velocity and carry very low concentrations of methane.  

Ventilation Air Methane 

Gassy underground coal mines employ large-scale ventilation systems to move fresh air into the mine. 

These systems dilute the methane that is released into the mine workings as coal is extracted and 
remove the gas from the mine, creating safer working conditions. 

Ventilation air exhausts contain very dilute concentrations of methane (typically less than 1%, and often 
less than 0.5%).  

VAM Uses 

Options for VAM utilization that are currently available and/or under development include: 

• Principal Fuel 

o Oxidation, with or without energy recovery (in commercial use) 

o Gas turbines—microturbines (e.g., 30 kW) and full-sized turbines (>0.5 MW) 

• Supplemental Fuel (i.e., combustion air)  

o Internal combustion engines 

o Turbines 

o Utility or industrial boilers 

o Hybrid rotary kiln/gas turbine 

Methane from Drainage Systems 

Drained Methane 
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Drained methane (also known as drainage system methane or drained gas) refers to gas that is captured 
and transported (i.e., drained) through a system of pre-mine or post-mine boreholes or drainage 
galleries, followed by the collection and movement of that gas through a pipeline network to the 
surface. 

The purpose of gas drainage is to capture the maximum volume of high-quality methane at its source 
before it can enter the mine workings. 

Gas drainage systems are deployed at some, but not all, mines to maintain safe methane concentrations 
in the mine workings. They can differ widely in design depending on the properties of the mine and 
other factors. They can be as small as one well, or a complex network of multiple boreholes, gathering 
systems, and pumps. 

The design of gas drainage systems is driven by regulatory mandates or professional judgement. 

Benefits of Methane Drainage Systems 

Investment in good gas drainage practices results in: 

• Less downtime due to gassy mine conditions 

• Safer mining environments  

• Opportunity to use gas and reduce mine methane emissions 

• Reduced ventilation costs 

Benefits of Improving Mine Gas Drainage 

• Safer Mining 

o CH4 concentrations in mine gas drainage ≥ 30% 

o Reduces explosion risks, protecting mine staff and infrastructure 

• Core Business 

o Fewer coal production shutdowns or slowdowns 

o Maintain or increase production capacity 

• Socio-Economic 

o Skilled job training and creation 

o Direct and indirect cost savings for the mine 

• Energy & Environmental 

o Safe utilization of otherwise wasted gas resources 
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o Energy recovery 

o GHG emission reductions 

Basic Principles of Methane Drainage 

Methane drainage includes the following basics elements: 

• Gas Drainage System: An integrated system combining boreholes with a gas gathering system, 
consisting of pipelines and vacuum pumps or compressors, to transport gas from the mine 
workings to the surface. 

• Pre-mine Drainage Boreholes: Boreholes drilled into the mined seam or adjacent gas-bearing 
rock and coal strata in advance of mining to remove methane before mining occurs. 

• Post-mine Drainage Boreholes: Boreholes drilled above or below the mined seam which produce 
methane from gob areas after the coal seam is mined.   

• Drainage Galleries: An alternative to post-mine drainage boreholes, these are existing roadways 
or purpose-driven roadways above or below the mined seam that collect methane from gob 
areas.   

• Gas Gathering System: A system of pipelines, moisture and dust removal equipment, and prime 
movers (e.g., vacuum pumps, compressors) that transport gas from borehole wellheads to the 
surface.   

Schematic of a Gas Drainage System 

Components of a gathering system include:   

• Gas conditioning and compressor station  

• Vacuum pump station 

• Dehydration and dust removal 

Pre-Mine Methane Drainage 

Pre-Mine Methane Drainage: Surface Boreholes 

Pre-mine methane drainage using surface boreholes includes pilot well, lateral wells, vertical well, down 
hole pump, gas separator, produced water, compressor, and gas pipeline to market.  

Another option to extract methane in advance of mining is through wells drilled vertically or 
directionally from the surface ahead of mining operations. 

Horizontal Boreholes 
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To drain methane ahead of mining, horizontal boreholes may be drilled into the coal seam from 
development entries in the mine, such as passageways (or roads) and mined out spaces (galleries) 
where equipment is located.  

These boreholes drain methane from the un-mined areas of the coal seam shortly before mining, 
reducing the flow of methane into the mining section. 

In-seam boreholes can be drilled on a straight line, or directionally drilled across the longwall panel or 
along the length of the panel. 

Advantages of Horizontal Boreholes 

Advantages of draining methane though horizontal boreholes include: 

• Gas is removed in advance of mining 

• Produced gas is high purity  

• Gas drainage is independent of coal extraction operations 

• Less costly than vertical boreholes 

• Applicable in deep mines, depending on coal permeability 

• Can reduce outburst risk in seams 

• Allows high development rates in gassy headings 

• Removes gas that cannot be intercepted during post-drainage 

Disadvantages of Horizontal Boreholes 

Disadvantages of draining methane though horizontal boreholes include: 

• Boreholes need to be drilled in advance of mining 

• The coal seam must have a moderate to high natural permeability 

• The use of horizontal boreholes only reduces gas emissions from the worked seam, not from 
adjacent seams disturbed by longwall mining 

• Water production in the borehole, borehole stability, directional control of drilling can be 
problematic in some seam locations, and produced water treatment and disposal 

• Trained, underground team of firedamp (CMM) drillers is required 

Post-Mine Methane Drainage 

Post-Mine Methane Drainage Diagrams 
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For post-mine drainage, a variety of practices are employed in longwall underground mines that can be 
broadly categorized as from the surface or in-mine. 

Post-mine drainage boreholes are drilled into the rock strata above or below a mine seam prior to 
mining, allowing the boreholes to capture methane after mine-through when methane is released into 
the gob. The gob is the area where coal has been extracted and the roof has been allowed to collapse. 

The choice of techniques depends on many factors, such as geologic and mining conditions, common 
practices, economics, and regulations. 

Surface Gob Well Configuration 

Surface gob wells are constructed to drain methane and recover it from the gob after the long wall panel 
has been mined through, caving the overlying strata. A surface gob well is drilled and completed above 
the mined seam before the longwall panel is mined, but it does not actually begin producing gas until 
the longwall below it is mined through, releasing gas into the gob.   

A typical gob well configuration consists of a cased well bore, slotted casing, or an open hole completion 
at the bottom of the well bore; a well head; a vacuum pump (blower) at the wellhead to draw the gas to 
the surface; a vent; and possibly gas utilization equipment, such as a gas engine or flare to use the gas. 

Post-Mine Methane Drainage: From the Surface 

When drilling from the surface, the post-mine drainage is achieved by vertical gob vent boreholes 
completed above the mined seam. 

Advantages of Post-Mine Drainage from the Surface 

Advantages of post-mine drainage from the surface using vertical gob vent boreholes include: 

• Gas drainage operations, independent of underground operations 

• Capable of venting substantial methane flows from longwall gob 

• Well-proven, cost-effective method at shallow to moderate depths 

• Moderately high-purity gas often obtainable. The productive life can extend to several months 

• Can respond to changes in the mining plan 

Disadvantages of Post-Mine Drainage from the Surface 

Disadvantages of post-mine drainage from the surface using vertical gob vent boreholes include: 

• Costly for deep coal seams 

• Risk of water inflow where major aquifers overlie the worked coal seams 
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• No direct gas drainage of seams in the floor of the workings 

• Gob boreholes cannot be operated until coalface has passed some distance beyond the 
borehole 

• Collection of gas for exploitation requires vacuum pumps and costly surface pipeline 
infrastructure 

• Only applicable where there are no surface access constraints 

• May tap and vent more gas than would be released by mining 

• Gas quality can degrade rapidly which may limit use in applications requiring high-quality gas 
such as pipeline injection 

Post-Mine Methane Drainage: In-Mine Methods 

In-mine post-mine drainage is achieved by: 

• Directionally drilled horizontal boreholes drilled into the rock over or under the mined seam 
across or along the length of the longwall from a gate road or a main entry. 

• Cross-measure boreholes drilled at an angle above or below the mined seam from a gate road 
adjacent to the longwall panel. 

• Vertically drilled boreholes drilled from an underlying gallery up into the rock strata below the 
mined seam. 

• Pre-existing roadways or developed galleries (horizontal underground mined out passages) 
above the mined seam that capture migrating methane when sealed and on vacuum.  

In-Mine Horizontal Gob Drainage  

When gob wells are drilled directionally in-mine, they are referred to as horizontal gob boreholes (this 
picture shows a horizontal well being drilled in the United States). 

Advantages of In-Mine Horizontal Gob Drainage 

Advantages of post-mine drainage using directionally drilled horizontal boreholes above or below the 
worked seam include: 

• May be usable in a pre-drainage mode before mining 

• Potentially higher capture efficiency than with cross-measures boreholes drilled from the mined 
seam 

• Gas drainage activities are separate from coal production activities after the longwall panel has 
been mined 
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• Captures gas from close to initial release sites near the line of the coalface. 

Disadvantages of In-Mine Horizontal Gob Drainage 

Disadvantages of post-mine drainage using directionally drilled horizontal boreholes above or below the 
worked seam include: 

• Directional drilling is relatively costly 

• Problematic in swelling rocks and soft coals 

• Repair of collapsed or damaged boreholes is difficult 

• Inflexible to changes in mining operations 

• Reliant on the accuracy and speed of drilling to ensure a satisfactory system is in place before 
coal production starts 

• Specialized underground drilling skills and equipment are needed 

Cross-Measure Boreholes Gob Drainage 

When gob wells are drilled at an angle above or below the coal seam, they are referred to as cross-
measure gob boreholes. Cross-measure gob boreholes produce gas from the gob as the longwall 
advances. 

Advantages of Cross-Measure Boreholes 

Advantages of post-mine drainage using cross-measure boreholes include: 

• High captures possible on advancing longwall coalfaces 

• Practical for deep coal seam workings 

• Short drilling distance to primary gas source 

• Gas can be extracted and piped to a common, fixed surface location for commercial exploitation 
or use on the mine site 

• Effective in low-permeability coal seams 

• Floor boreholes can reduce the risk of sudden emissions of gas in susceptible workings 

• Flexible and easily modified drilling pattern 

• Least costly of the gas drainage methods 

Disadvantages of Cross-Measure Boreholes 

Disadvantages of post-mine drainage using cross-measure boreholes include: 
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• High capture efficiencies difficult to sustain on retreat faces 

• For maximum effectiveness, need to be drilled behind the face on retreat longwalls 

• The productive life of boreholes is generally short 

• Gas of medium to low purity is obtained due to ventilation air being drawn into the gas 
extraction system through mining-induced breaks in the strata 

• Trained, underground drilling team is required 

• Underground pipeline infrastructure is needed to the surface or to a safe discharge location in a 
return roadway 

Roadways/Galleries 

Drainage galleries are pre-existing roadways or horizontal mined-out passages, generally above the mine 
seam, that collect methane migrating from gob areas through rock and coal strata that have been de-
stressed (fractured) after the longwall is mined through.  

Roadways/galleries are sealed and vacuum pressure is applied to draw the gas into the roadway or 
gallery. Gas is then transferred to the pipeline for transport to the surface.  

Boreholes can be drilled from the gallery to the gob to improve gas recovery rates. 

Drainage galleries are also sometimes referred to as superjacent boreholes. 

Advantages of Roadways/Galleries 

Advantages of post-mine drainage from underlying or overlying galleries include: 

• Can be complemented by cross-measures drilling from the gallery 

• Potentially higher gas capture efficiency than with cross-measures boreholes drilled from the 
mined horizon 

• Gas drainage activities are separate from coal production activities 

• To reduce costs, existing roadways or old workings that are above or below the proposed coal 
production district can sometimes be used 

• Moderately high-purity gas can generally be obtained 

Disadvantages of Roadways/Galleries 

Disadvantages of post-mine drainage from underlying or overlying galleries include: 

• Costly to drive access from the worked seam to the gallery level 

• Fire risk in spontaneous combustion-prone coal seams from ventilation leakages 
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• Costly unless driven in a reasonably thick coal seam 

• Inflexible to changes in mining operations 

• May be ineffective where strong, competent strata are present between the drainage gallery 
and the longwall face 

Surface Mine Methane 

What is Surface Mine Methane? 

In surface mines, coal seams are directly exposed to the atmosphere. Methane might also escape to the 
atmosphere through natural fissures or other diffuse sources. 

Surface Mine Methane (SMM) is methane released from coal seams and surrounding strata as coal is 
broken and mined in surface or open-pit/open-cast mines. 

Degasifying Surface Mines 

Vertical wells in advance of mining are technically feasible in surface mines, but are rarely used because 
it is not economically viable. 

• Boreholes are temporarily abandoned as mining approaches or wells show evidence of air in 
produced gas. 

• Surface equipment and casing is removed prior to mine-through. 

• Timing is key, and production would need to begin as far in advance of mining as possible. 

Lateral Wells in Advance of Mining 

Lateral wells in advance of mining are applicable to some strip mines and open pit mines. Depending on 
placement, boreholes may continue to produce methane during mining and post mining. More coal may 
be accessed if smaller auxiliary tunnels (sidetracks) are used. 

Abandoned Mine Methane 

What is Abandoned Mine Methane (AMM)? 

When underground coal mines are no longer operated to produce coal, they are known as closed, or 
"abandoned,” mines. 

Even though active mining no longer occurs, these closed mines can still produce significant methane 
emissions from diffuse vents, fissures, or boreholes for many years after mining ceases. 

Several factors affect how much methane is produced from abandoned mines, including: 

• The length of time since the mine was closed 
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• Whether the mine has become flooded 

• The rate of flooding 

• How gassy the mine was at the time of its closure 

• Whether the mine was sealed properly 

AMM Diagram 

AMM is the gas remaining in the gas-bearing strata after coal mine closure that have been de-stressed 
by mining.  

In some instances, additional methane may have been generated by recent microbial activity.  

Why is AMM Important? 

AMM is important because uncontrolled gas seepage to the surface above abandoned mine workings 
can lead to explosion and asphyxiation hazards in the built environment.  

Abandoned mines are a significant source of greenhouse gas emissions that can, and should be, 
mitigated.  

AMM is a potential energy resource that is not widely exploited.  

The importance of utilizing AMM will increase due to future coal mine closures as countries transition 
energy supply away from fossil fuels in response to international climate change commitments. 

AMM vs CMM: Purpose of Extraction 

• Active Mine: CMM is extracted primarily for safety reasons and the production rate cannot be 
reduced if gas supply exceeds demand. If the gas cannot be used, it must be vented or flared. 

• Abandoned Mine: AMM is primarily extracted as a resource and there is usually some scope to 
regulate supply to match demand. In a few instances, AMM is extracted for safety reasons – to 
prevent uncontrolled gas migration to the surface in built areas. 

Section 5:  Beneficial Uses of Captured Methane 

Benefits of Capturing and Using CMM 

Investment in the capture and use of CMM can benefit many aspects of a company, such as operating 
expenses, management, safety, and environmental performance.  

Company Aspect Optimal Path Sub-Optimal Path 

Investment Investment in improved drainage 
and use of methane 

Inadequate investment in drainage and 
use of methane 
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Operating Expenses Reduced methane emissions, and 
ventilation capital and operating 
expenses 

Increased ventilation capital and 
operating expenses, and methane 
emissions 

Management Improved methane management 
and monitoring 

Unpredictable and uncontrolled 
accumulation of methane 

Safety Increased safety and higher 
productivity 

Increased danger and lower 
productivity 

Operations Less environmentally damaging 
operations 

More environmentally damaging 
operations 

Assessing Viability of CMM Use 

To assess the viability of CMM recovery and use, project developers can conduct several types of 
studies.  

Study Type Objectives Characteristics 

Desk Study First order analysis based on limited 
data 

• Basic assumptions  
• Simple financial modeling 

Pre-Feasibility 
Study 

More detailed analysis with site-
specific information 

• More detailed review of gas 
resources 

• Review of gas drainage 
• Gas production forecast 
• More thorough financial analysis 

Feasibility Study Bankable document • Thorough report investigating the 
economic and technical feasibility of 
project development 

• “Bankable” document sufficient for 
3rd party finance 

 
View the EPA’s Conducting Pre-Feasibility Studies for Coal Mine Methane Projects course for more 
information.  

CMM End Use Options 

A project developer will be guided by the markets, mining company priorities, financial means, and 
public policy priorities.  

There is no hierarchy to define the “best” end-use technology. End use options for CMM are virtually the 
same as natural gas.  

CMM end use options include: 

• Power Generation 

• Combined Heat and Power (CHP) 

• Heating and Cooling  

https://globalmethane.org/training/coalminetraining.aspx
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• Regional and Export Gas Sales 

• Transportation Fuel 

• Industrial Use 

• Chemical Feedstock 

• Flaring 

GMI International CMM Project List 

The GMI International CMM Project List is the best available source of information on CMM projects 
globally.  

The CMM Project List can help identify successful case studies of methane mitigation projects in 
different countries and demonstrate what activities can be done to reduce emissions in this sector. 

As of 2024, the database identified: 

• 14 countries that are hosting CMM abatement projects 

• Approximately 250 operational projects: 

o 163 projects at working mines, 82 projects at abandoned mine, and 15 VAM projects 

Uses of CMM Globally 

For all operational projects globally:  

• Most projects generate either heat or power, or both (55%).  

• Combined heat and power account for 22% of all projects. 

• CMM flaring accounts for 22% of projects 

• Gas sales account for 6% of projects 

The rated capacity of equipment at CHP installations is in the range of 56 kW to 66 MW, with the 
average being 8 MW. 

Figures are based on the count of known operational installations. They do not estimate volume of coal 
mine methane used or emissions reduced. 

CMM Projects by Country 

The table below presents the total number of CMM projects by country, including the number of 
projects at working and abandoned mines. 

The highest number of projects is in China, followed by the United States. 

https://globalmethane.org/resources/details.aspx?resourceid=1981
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Country Total Projects by 

Country 
Projects at Working 

Mines 
AMM Projects 

China 78 76 2 
United States 53 26 27 
Australia 26 24 2 
Czech Republic 20 13 7 
Germany 17 0 17 
Poland 15 11 4 
United Kingdom 13 0 13 
Russia 8 7 1 
France  7 0 7 
Slovakia 2 2 0 
Romania 2 2 0 
Belgium 2 0 2 
Kazakhstan 1 1 0 
Mexico 1 1 0 
  245 163 82 

 

 

Example CMM Project: Duerping Mine 

MWM 12 MW Genset Installation - Tai Yuan, China. 

CMM End Use: Power Generation and Internal Combustion Engines. 

This is a near-zero emission CMM project at the Duerping Mine in China: 

• Centralized gas collection system with dust and moisture removal 

• 12-MW power plant using gas engines operating on drained gas 

• Enclosed flare to destroy excess methane 

• Closed-loop oil heating system that uses heat exchangers to draw excess heat from the gas 
engines to heat the oil which is then transferred by pipe to the mine shaft to provide heating in 
winter 

• Passive vent in case the plant is unable to accept the CMM for any reason 

Example CMM Project: Bailey Mine 

Ingersoll Rand Microturbine CMM Project - Bailey Mine in Washington County, Pennsylvania. 
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CMM End Use: Power Generation; Microturbines/Turbines. 

This project features a microturbine that ran on CMM at the Bailey Mine in Pennsylvania as part of a 
U.S. government-funded R&D project to assess CMM recovery and use technologies. 

Example CMM Project: Sangzhang Mine 

Sangzhang Mine VAM and CHP Project. 

Yangquan, Shanxi Province, China. 

CMM End Use: Power Generation; VAM Oxidation. 

This is a VAM oxidation and energy recovery project at the Yanquan Coal Group’s Mine No. 2 in China 
producing 15 MW and reducing CMM emissions by 830,000 tCO2e annually. 

CMM End Use: Power Generation/CHP 

Applications: Gas-engine generators producing power for mine use or export to the grid; CHP allows 
recapture and use of thermal energy. 

Advantages: 

• Proven technology 

• CHP more efficient than power production alone 

• Waste heat recovery for heating mine buildings, miners’ baths, and shaft heating and cooling 

Disadvantages: 

• Interruptible and variable output; therefore, may not be conducive for the electric grid 

• Regular maintenance requires commitment of mine operator 

• High capital costs at initial stage of project 

CMM End Use: Heating and Cooling 

15-MW Combined heat and power plant using steam generated from VAM destruction – China. 

CMM End Use: High-Quality Pipeline Gas 

Applications: Purified high-quality CMM. 

Advantages: 

• Natural gas equivalent 

• Profitable where gas prices strong  

• Good option where strong pipeline infrastructure exists 
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Disadvantages: 

• Pipeline purity standards are high and purification is costly 

• Only feasible for high- quality, pre-drained CMM or treated CMM 

• Requires reasonable access to pipeline 

CMM End Use: Regional and Export Gas Sales 

Nitrogen removal plant at the Vessels Coal Gas Bethlehem Mine #33 - Ebensburg, PA.  

CMM End Use: Medium-Quality Industrial Gas 

Applications: >30% methane for local residential district heating and industrial use, such as firing kilns 
and in fertilizer manufacturing. 

Advantages: 

• Low-cost fuel source  

• Localized benefits 

• May require minimal or no gas cleanup 

Disadvantages: 

• Cost of distribution system and maintenance 

• Variable quality and supply 

• Costly gas holders needed to manage peak demands 

CMM End Use: Industrial Use 

CMM fired fertilizer plant - Shanxi Province, China. 

CMM End Use: Chemical Feedstock 

Applications: High-quality gas for the manufacture of carbon black, formaldehyde, synthetic fuels, and 
di-methyl ether (DME). 

Advantages: 

• A use for stranded high- quality CMM supplies 

Disadvantages: 

• High processing cost 

• Very limited potential in voluntary or compliance carbon markets 



Page 26 of 33    

CMM End Use: Chemical Feedstock 

Methanol Plant. 

CMM End Uses: Mine Site 

Applications: Heating, cooking, boilers, coal fines drying, and miners’ residences. 

Advantages: 

• Displaces coal use 

• Clean, low-cost energy source 

Disadvantages: 

• High processing cost 

• May be less economically beneficial to use on-site than off-site 

CMM End Use: Transportation Fuel 

Applications: Purified high-quality, pre- drained gas and CBM for compressed natural gas (CNG) and 
liquefied natural gas (LNG). 

Advantages: 

• Market access for stranded gas supplies 

• Competition is high-priced diesel fuel 

Disadvantages: 

• Processing, storage, handling, and transport costs 

• Purification standards are very high 

CMM End Use: Transportation Fuel 

CNG Vehicle Fueling Station - Shanxi, China. 

CMM End Use: Flaring CMM 

Applications: Stand-alone operation or as part of an integrated operation. 

Advantages: 

• Low-cost option to reduce emissions 

• Quick payback compared to other use options 

• Easy to deploy in most cases 
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Disadvantages: 

• Can be difficult to mobilize in steep terrain 

• Requires value for carbon reduction 

• Destruction only, not utilization 

CMM: Flaring 

Harworth Power in Flare, UK. 

Gas engines and a flare at an abandoned mine site, USA. 

CMM End Use: VAM Oxidation 

Applications: Oxidation of ventilation air methane as destruction only or with energy recovery for 
heating or power production. 

Advantages: 

• Large-scale emission reductions 

• Addresses largest source of CMM emissions 

Disadvantages: 

• Very expensive compared to other technologies 

• Requires high value for carbon reductions and longer payback than other options 

• Power generation requires a consistently high methane concentration near 1.0% 

Recent Trends in CMM Worldwide 

According to GMI’s International CMM Project List:  
• There is a decrease globally of AMM installations since 2021. 

• Flaring is on the rise, while there is a decrease in CHP and power generation as a share of global 
use of CMM. 

• China accounts for 60% of global coal production and hosts the largest number of CMM projects 
(78). 

Section 6:  Additional Resources 

The Global Methane Initiative 
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The Global Methane Initiative (GMI) is a voluntary, multilateral partnership that aims to reduce methane 
emissions and to advance the abatement, recovery and use of methane as a clean energy source. GMI’s 
strategic focus is building capacity: 

• Resource assessments: Analyses of methane opportunities in developing countries 

• Feasibility and pre-feasibility studies: Analyses of specific project opportunities 

• Tool development: Technology databases and financial models 

• Training and workshops: Teaching owners and operators about methane reduction 
opportunities 

• Study tours and clearing houses: Bringing people to see model methane projects and setting up 
information centers in developing countries 

Launched in 2004 with 14 partner countries, GMI currently has 49 partner countries, including the 
European Commission. GMI targets three key sectors for methane reduction, including coal mines, 
biogas, and oil & gas. 

GMI Partner Countries represent approximately 75% of estimated global methane emissions from 
human activities. 

Contact the GMI Secretariat. 

International Documents and Tools 

The U.S. EPA has developed a number of tools in support of GMI: 

• Pre-feasibility studies in many countries 

• International CMM Projects Database 

• Profiles of Key CMM Countries 

• CMM market studies 

• Analytical reports, such as: 

o Legal and Regulatory Status of AMM in Selected Countries 

o Status of CMM Ownership and Policy Incentives in Key Countries 

• CMM Project Development Online Course 

Best Practice Guidance for Effective Methane Drainage 

Best Practice Guidance for Effective Methane Drainage and Use in Coal Mines:  

https://globalmethane.org/
mailto:%20secretariat@globalmethane.org
https://www.globalmethane.org/coal/country-profiles.aspx
https://www.epa.gov/sites/default/files/2019-03/documents/legal-regulatory-status-amm_epa.pdf
https://www.globalmethane.org/documents/mongolia-cmm-ownership-policy-white-paper-july2014.pdf
https://globalmethane.org/training/coalminetraining.aspx
https://globalmethane.org/resources/details.aspx?resourceid=1909
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• Outlines international best practices for CMM recovery and use at active mines with case 
studies. 

• Provides an accessible and understandable guide to methane resources, gas recovery options, 
and end uses intended for high-level industry and government decision-makers. 

• Applies to underground mining only. 

• Updated in December 2016 (2nd edition). 

Best Practice Guidance for Effective Methane Recovery 

Best Practice Guidance for Effective Methane Recovery and Use from Abandoned Coal Mines:    

• Released in August 2019.  

• Identifies best practice for evaluating AMM opportunities and implementing AMM recovery and 
use projects. 

• Includes case studies.  

Coalbed Methane Outreach Program 

CMOP Mission: 

• The Coalbed Methane Outreach Program (CMOP) works cooperatively with the coal mining 
industry in the United States to reduce CMM emissions through recovery and use projects. 

CMOP Focus: 

• GHG emission reduction opportunities: recovery of methane that is emitted as a byproduct of 
mining (CMM). 

• As of 2019, about 31% of CMM from underground coal mines in the United States is recovered 
and used/destroyed.  

Contact the CMOP. 

CMOP Resources 

EPA has developed a suite of documents and tools to assist in project development, such as: 

• Profiles of project opportunities: 

o Identifying Opportunities for Coal Mine Methane Recovery at U.S. Coal Mines: Profiles 
of Selected Gassy Underground Coal Mines 2002-2016 

o Coal Mine Methane Recovery at Active and Abandoned U.S. Coal Mines: Current 
Projects and Potential Opportunities 

https://globalmethane.org/resources/details.aspx?resourceid=5156
https://www.epa.gov/cmop
https://www.epa.gov/cmop/forms/contact-us-about-coal-methane-outreach-program
https://www.epa.gov/sites/production/files/2018-01/documents/epa_cmop_gassy_mine_profiles_2007-2015_final.pdf
https://www.epa.gov/sites/production/files/2018-01/documents/epa_cmop_gassy_mine_profiles_2007-2015_final.pdf
https://www.epa.gov/sites/production/files/2017-06/documents/cmop-cmm-recovery-matrix.pdf
https://www.epa.gov/sites/production/files/2017-06/documents/cmop-cmm-recovery-matrix.pdf
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o U.S. Surface Coal Mine Methane Recovery Project Opportunities 

• CMM Cash Flow Model 

• CMM Finance Guide 

• Webinars on topics of interest 

• Unit converter and GHG equivalencies calculator 

Thank you! 

You have completed the Basics of Coal Mine Methane course. 

 

 

 

 

 

 

 

Glossary of Terms 
 

Abandoned Mine Methane (AMM) — Coal mines that are temporarily or permanently closed that 
produce significant methane emissions from diffuse vents, fissures, or boreholes.  

Adsorbed Methane — Methane accumulated on the surface of coal. 

Borehole — A narrow shaft bored in the ground, either vertically or horizontally. 

Coal Bed Methane (CBM) — Methane extracted from coal seams before mining occurs. CBM is also 
known as virgin coal seam methane or coal seam gas. It is widely considered an "unconventional" source 
of natural gas. 

Coal Mine Methane (CMM) — Methane released from coal due to mining activities. Like CBM, CMM is a 
subset of the methane found in coal seams, but it refers specifically to the methane found within mining 
areas (e.g., within a mining plan), while CBM refers to methane in coal seams that will never be mined. 
Because CMM would be released through mining activities, recovering and using CMM is considered 
emissions avoidance. 

Compressed Natural Gas (CNG) — Natural gas mainly comprised of methane that is stored under high 
pressures, mainly as a means for storage or transportation. 

Desk Study – A first order analysis based on limited data, basic assumptions, and simple financial 
modeling. 

https://www.epa.gov/sites/production/files/2016-03/documents/cmm_recovery_opps_surface.pdf
https://www.epa.gov/cmop/cmm-cash-flow-model
https://www.epa.gov/sites/default/files/2016-04/documents/cmop_finance_guide_march_2016_revision.pdf
https://www.epa.gov/cmop/events
https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator
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Direct Thermal — The use of coal mine methane in direct combustion technologies other than flaring, 
most commonly in boilers, industrial burners, and similar applications. 

Drainage Galleries — Existing roadways or purpose-driven roadways above or below the mined seam 
that collect methane from gob areas. The galleries are sealed, and vacuum pressure is applied to draw 
the gas from the galleries into the pipeline system. These are also sometimes referred to as superjacent 
boreholes.  

Evase – The discharge point of surface exhaust fans. The evase is used to direct the exhausted air safely 
away from the mine. 

Feasibility Studies — Thorough report investigating the economic and technical feasibility of project 
development. This document is considered “bankable”, meaning it is sufficient to secure project 
financing. 

Flaring — Controlled combustion of natural gas. Flaring CMM at a coal mine can occur in an open flame, 
otherwise known as a candlestick flare, or in an enclosed flare, sometimes referred to as a ground flare.   

Gas Content — Volume of gas contained in a unit mass of coal and is generally expressed in cubic 
meters, at standard pressure and temperature conditions, per ton of coal. 

Gas Drainage — Methods employed by underground coal mines, abandoned mines, and occasionally 
surface mines, for capturing the naturally occurring gas in coal seams to prevent it entering mine 
airways. Gas drainage systems include a combination of drainage boreholes and/or galleries, a gathering 
network, and vacuum pumps to draw gas to the surface. Gas can be removed from coal seams in 
advance of mining using pre‐drainage techniques and from coal seams disturbed by the extraction 
process using post‐drainage techniques. It is often referred to as methane drainage if methane is the 
main gas component target to be captured. Gas drainage produces coal mine methane of a higher 
quality than ventilation, generally in the 25 — 100 percent range. 

Gas Gathering System — A system of pipelines, moisture and dust removal equipment, and prime 
movers (e.g., vacuum pumps, compressors) that transport gas from borehole wellheads to the surface.  

Global Methane Initiative (GMI) — Launched in 2004, the GMI is an international public-private 
initiative that advances cost-effective, near-term methane abatement and recovery and use of methane 
as a clean energy source in three sectors: biogas (including agriculture, municipal solid waste, and 
wastewater), coal mines, and oil and gas systems. Focusing collective efforts on methane emission 
sources is a cost-effective approach to reduce greenhouse gas (GHG) emissions and increase energy 
security, enhance economic growth, improve air quality and improve worker safety. 

Gob (Goaf) — Broken, permeable ground where coal has been extracted by longwall coal mining and 
the roof has been allowed to collapse, thus fracturing and de-stressing strata above and, to a lesser 
extent, below the seam being worked. The term gob is generally used in the United States; elsewhere, 
goaf is generally used. 

Greenhouse Gas Emissions (GHG) — The release of greenhouse gases and/or their precursors into the 
atmosphere over a specified area and period of time. May be labelled as anthropogenic (resulting from 
human activities) or naturally occurring. 

Longwall — One of three major underground coal mining methods currently in use. Employs a shearer 
which is pulled mechanically back and forth across a face of coal that is usually several hundred feet 
long. This mining method can produce large quantities of coal and gas. 
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Longwall Face — The end of the longwall panel that is being cut by the longwall shearer.  

Longwall Panel — Large blocks of coal that are mined with a longwall shearer.     

Methane — Methane is a potent greenhouse gas. Methane's lifetime in the atmosphere is much shorter 
than carbon dioxide, but it is 28 times as efficient at trapping radiation than CO2 over a 100-year period. 
Methane is the main precursor of ground level ozone pollution, and thus affects air quality. Methane is 
also an energy resource that can be captured and used. Methane in mines poses safety risks, due to its 
explosiveness when mixed with air. 

Permeability — The state or quality of a material or membrane that causes it to allow liquids or gases to 
pass through it. 

Pre-Feasibility Studies — Typically provide a detailed technical analysis of site-specific information and 
considers project financing. Provides a gas production forecast and a review of current gas drainage 
practices. However, this document provides less granularity than a full feasibility study. This document is 
typically not considered a “bankable” document. 

Post-Mine Drainage — Drilling boreholes (vertical gob wells, cross-measure boreholes, directional 
horizontal boreholes, or gob drainage galleries) in advance of mining so that they are in place prior to 
under-mining but producing gas during and after the seam is being mined.  

Post-Mine Drainage Boreholes — Boreholes drilled above or below the mined seam which produce 
methane from gob areas after the coal seam is mined. Post-mine drainage boreholes can be drilled from 
the surface or in-mine. Initially, methane concentrations can be high, but concentrations will decline 
relatively quickly as air from the gob area is drawn into the boreholes. There are also commonly referred 
to as post-drainage boreholes.  

Pre-Mine Drainage — Drilling in-seam boreholes to extract gas from the coal seam in advance of mining 
operations.  

Pre-Mine Drainage Boreholes — Boreholes drilled into the mined seam or adjacent gas-bearing rock 
and coal strata in advance of mining to remove methane before mining occurs. Pre-mine drainage 
boreholes can be drilled from the surface or in-mine. Gas is produced in the boreholes before the coal 
seam is mined. Once mined-through, gas production ceases. Methane concentrations can be very high, 
and boreholes can produce gas for many years in advance of mining. These are also commonly referred 
to as pre-drainage boreholes.  

Rank — The classification of coals according to their degree of metamorphism, progressive alteration, or 
coalification (maturation) in the natural series from lignite to anthracite. 

Room and Pillar Mining – Coal deposits are mined by cutting a network of rooms into the coal seam and 
leaving the pillars of coal to support the roof of the mine. These pillars can comprise up to 40% of the 
total coal in the seam. The remaining pillars can sometimes be recovered at a later stage. Room and 
pillar mines account for a smaller share of the world’s underground coal production. 

Surface Mining – A form of mining that is generally used when coal seams are less than 60 meters 
(approximately 200 feet) from the surface. There are two primary types of surface mines: strip mines 
and open-pit mines. Strip mining consists of the removal of soil and rock (overburden) above a layer or 
seam (particularly coal), followed by the removal of the exposed mineral. is a surface mining technique 
of extracting rock or minerals from the earth from an open-air pit, sometimes known as a borrow. This 
form of mining differs from extractive methods that require tunnelling into the earth, such as long wall 
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mining. It is applied to ore or rocks found at the surface because the overburden is relatively thin, or the 
material of interest is structurally unsuitable for tunnelling. 

Strata — A layer of sedimentary rock or soil; refers to a layer of coal in this instance. 

Town Gas — Manufactured gaseous fuel produced for sale to consumers and municipalities. Also 
referred to as coal gas. 

United States Environmental Protection Agency (USEPA) — The Environmental Protection Agency is an 
independent executive agency of the United States federal government tasked with environmental 
protection matters. 

Ventilation Air Methane (VAM) — CMM that is removed via ventilation systems which use fans to 
dilute the methane to safe levels by circulating fresh air through the mine. VAM is the largest source of 
methane emissions from underground coal mines. 


