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Metallurgical Coal—Deposits, Production, Resources,
Market Dynamics, and Supply Chain Risks

The U.S. Geological Survey (USGS)
analyzed the available information and data
on metallurgical coal (met coal) related to its
occurrence, characteristics, and availability in
the United States. The analysis consists of a 1o
generalized overview of met coal deposits in
the conterminous United States, the chemical
and physical specifications required for a coal
to be considered met coal, a short description s
of the met coal supply chain, international met
coal production and exports, and domestic met
coal production. A tabulation and explanation
of domestic met coal reserves and available
resources is provided. Information on the 2023
United States reliance on met coal imports is
also included.
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Coal is a brown to black, readily

combustible rock that is classified by rank'.
Coal is mainly used for electrical power
generation and steelmaking. Coal used for
electrical power generation is referred to as
“thermal coal,” and coal used in conventional
steelmaking is referred to as “metallurgical
coal” (hereafter called met coal) or “coking
coal.” Met coal is consumed in a coke oven
to produce coke—a hard, porous, carbon-rich material that is a key
ingredient, along with iron ore and limestone, in steelmaking
(Kentucky Geological Survey [KGS], 2023).

Coal must meet certain rigorous chemical and physical
specifications to be considered met coal. Met coal is almost
always bituminous in rank and is low in ash, sulfur, phosphorus,
and alkaline content. Met coal must also meet specifications for
plasticity, swelling, and vitrinite reflectance.

Much of the Nation’s metallurgical coal resources are
located throughout the Appalachian Basin, with large deposits in
Pennsylvania, West Virginia, Virginia, Kentucky, and Alabama.
Widespread deposits of bituminous coal in the Illinois Basin and
the central Great Plains are generally high in sulfur content and do
not meet the specifications for met coal. Colorado, New Mexico,
and Utah have bituminous coal deposits that meet the specifications
for met coal, but they are either mined out or, compared to deposits
in the Appalachian Basin, relatively isolated because of their
distance from coke plants (for domestic use) or port facilities
(for export). Consequently, Colorado was the only Western State to
produce met coal in 2023 (U.S. Energy Information Administration
[EIA], 2024a). Figure 1 shows a map of the conterminous
United States and the distribution of coal by rank and area.
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Figure 1.

"Terms defined in the glossary are in bold print where first used in this fact sheet.
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EXPLANATION
States that produced metallurgical
coal in 2023
= === The subdivision boundary of the
Appalachian Basin into southern,
central, and northern
Buffalog Major ports for coal exports in the
United States

Coal areas with metallurgical coal potential

1 Book Cliffs coal field 7 Wasatch Plateau coal field
2 Danforth Hills coal field 8 Yampa coal field

3 Kaiparowits Plateau coal field 9 Northern Appalachian Basin
4 Piceance Basin 10 lllinois Basin

5 Raton Basin

6 Somerset coal field

11 Central Appalachian Basin
12 Warrior coal field

Map showing the distribution of coals by rank in the conterminous United States. Figure modified from
East (2013). The subdivisions of the Appalachian Basin are from Ruppert (2001).

Deposits of low-volatile matter bituminous coal (low-vol coal),
usually preferred for met coal, are along the eastern margin of the
Appalachian Basin. Volatile matter values generally increase from
east to west across the Appalachian Basin.

Coal Resources and Coal Reserves

Discussing “coal resources” and “coal reserves” is often
confusing because the terms are mistakenly applied when attempting
to quantify coal deposits. “Coal resources” are defined by Wood
and others (1983) as naturally occurring “deposits of coal in the
Earth’s crust, in such forms and amounts that economic extraction
is currently or potentially feasible” (p. 19). Before the extraction of
any coal, coal resources that are less than 6,000 feet deep and, for
anthracite and bituminous coal beds, greater than 14 inches thick are
classified as “original coal resources.” “Available coal resources”

(a classification subset of original coal resources) is defined as the

coal that remains after coal resources with land use, environmental,

or societal restrictions are subtracted from the original coal resources.
Auvailable coal resources also do not include coal that is not extractable
because of technical or mining limitations caused by weathering,
excessive cover depths, high-stripping ratios, coal bed thickness (too
thick or thin), and geological anomalies (Luppens and others, 2009).
“Coal reserves” (a classification subset of available coal resources)
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is defined as coal that can be sold at market value for a profit after
deducting extraction and processing costs (Luppens and others, 2009).
The quantity of coal reserves constantly fluctuates based on several
factors, such as coal mining costs, sales prices, availability, demand,
and technological innovations.

Physical and Chemical Parameters of
Metallurgical Coal

For coal to be classified as “met coal,” certain chemical and
physical specifications need to be met. Common specifications for
met coal include constraints on the following chemical parameters:
ash, sulfur, volatile matter, fixed carbon, phosphorus, and alkaline
content. The specifications for the physical properties of met coal
include plasticity, swelling, and vitrinite reflectance (thermal
maturity). Specialized testing methods for met coal, such as the
Gieseler Plastometer for plasticity and the Arnu Dilatometer
and Free Swelling Index for swelling, have been developed.

The analyses’ targets or ranges for each of the common met coal
specifications are summarized in table 1.

Individual coal beds rarely meet all the required specifications
for met coal. Usually, met coal feedstocks for coking ovens are a
blend of several coal beds, with each coal contributing chemical or
physical characteristics that increase the strength of the produced
coke, reduce impurities, and contribute to cost controls. Blending
reduces costs because more expensive premium met coals are
combined with less expensive met coals to produce usable met coal
without reducing coke quality (Whitehaven Coal Limited, 2023).

Table 1. The targets and ranges of common chemical and physical
analyses for met coal specifications.

[Ash and sulfur are on an as-received basis, and volatile matter and fixed carbon are on a dry,
mineral-matter-free basis.<, less than; high-vol coal, high-volatile matter bituminous coal;

>, greater than; medium-vol coal, medium-volatile matter bituminous coal; <, less than or equal
to; low-vol coal, low-volatile matter bituminous coal; >, greater than or equal to; DDPM, dial
divisions per minute; SGS, SGS Mineral Services; +percent, coal dilation or expansion from
original volume; —percent, coal dilation or shrinkage from original volume; CSN, crucible
swelling number; MMR, mean maximum reflectance of vitrinite (in oil)]

Analysis Coal category Target or range
Ash' All bituminous coal <8.0 percent
Sulfur (total)1 All bituminous coal <1.0 percent

Volatile matter®
Volatile matter®
Volatile matter®
Fixed carbon’

Fixed carbon’

Fixed carbon”
Phosphorus (P205)3
Alkali (Na,0, K,0)’
Gieseler Plastometer*
Gieseler Plastometer”
Gieseler Plastometer’
Arnu Dilatometer*
Arnu Dilatometer®
Arnu Dilatometer*
Free Swelling Index (FSI)’
FSI®

Vitrinite reflectance’

High-vol coal
Medium-vol coal
Low-vol coal
High-vol coal
Medium-vol coal
Low-vol coal

All bituminous coal
All bituminous coal
High-vol coal
Medium-vol coal
Low-vol coal
High-vol coal
Medium-vol coal
Low-vol coal
Marginal met coal potential
Met coal potential
All bituminous coal

>3] percent

>22 to <31 percent

>14 to <22 percent

<69 percent

>69 and <78 percent

>7 and <86 percent
<0.02 percent

<3.0 percent

5,000 to >30,000 DDPM
<200-20,000 DDPM
20-1,000 DDPM

+50 to >300 percent
+100-250 percent
—0-200 percent
3-5CSN

5.5-9 CSN

0.65-1.90 percent MMR

'Data from Wood and others (1983).
Data from ASTM (1981, as cited in Wood and others [1983]).
3Data from IspatGuru (2018).

“Data from SGS (2013b).

SData from Whitehaven Coal Limited (2023).

Supply Chain for Metallurgical Coal

Figure 2 shows a generalized flow chart for the five steps in the
met coal supply chain. The first step in the supply chain is resource
exploration and development. Coal resources are acquired through
leasing or purchasing, then met coal reserves are delineated through
detailed exploration drilling, chemical and physical analyses, and
geologic mapping. The second step, after a viable met coal reserve
is delineated, is mining to extract these reserves. Met coal can be
mined by surface methods (contour, mountaintop removal, auger,
or highwall mining) or by underground methods (room and pillar or
longwall mining; KGS, 2023). The type of mining used is dependent
on numerous parameters, including the cover depth from the surface
to the coal, coal thickness, stripping ratio, structural geology (localized
folding and faulting), and lateral extent of the reserve area.

After the met coal is mined, the (discretionary) third step is
processing and blending. Met coal may be sent to a coal processing
plant for preparation (cleaning) to enhance its chemical and physical
parameters to meet the specifications for met coal before shipping.
Depending upon its intended use, the met coal preparation process may
include some or all the following steps: (a) crushing, screening, and
sizing the coal to a specific particle size; (b) removing rock partings
to increase the heating (calorific) value of the coal; and (c) separating
unwanted minerals (for example, pyrite) from the coal.

Once the specified met coal product has been mined and, if
needed, processed, the fourth step is transportation and delivery.
Domestically produced and consumed met coal may be shipped by
rail, barge, or truck from the mine or coal processing plant directly to
coke ovens. Met coal may also be shipped to a coal broker, trader, or
terminal, where further processing or blending of the met coal with
other coals may be done to prepare a specific product before exporting.
Domestically produced met coal sold to international export markets
may also be transported by several modes, most commonly by ocean-
going ships. For example, met coal may be loaded onto a train at a
mine or coal processing plant and transported to a port facility for
international shipping.

At the port facility (refer to fig. 1), the met coal is transloaded
from train to ship. Once the ship reaches the destination port, the
coal may be unloaded directly at coke ovens, or it may need to be
transloaded again to a train or trucks for transportation inland to coke
ovens. Whether the met coal is mined for domestic use or international
export, the fifth step in the met coal supply chain is consumption at a
coking facility.

International Metallurgical Coal Production
and Exports

Seven countries produce more than 96 percent of the world’s
met coal (table 2), according to 2023 production data (the most recent
full-year data available in 2025; EIA, 2024e). China is by far the
world’s largest producer of met coal, producing more than half of
the world’s total in 2023, and the other six countries (in descending
order of production) are Australia, Russia, India, the United States,
Mongolia, and Canada (EIA, 2024e). Australia, the United States,
Mongolia, Russia, and Canada export more than 95 percent of the
world’s met coal (table 3). The world’s leading exporter of met coal is
Australia, accounting for more than 48 percent of the world’s met coal
exports (EIA, 2024c).

China, despite leading the world in met coal production,
consumes almost all its met coal domestically. Out of the almost
600 million short tons (mst) of met coal that China produced in 2023
(table 2), it only exported 0.404 mst (404,000 short tons [st]; EIA,
2024c). Similarly, India produced more than 71 mst of met coal in
2023 but only exported about 0.026 mst (26,000 st).
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Figure 2. Flow diagram showing the metallurgical coal supply chain stages.

Table 2. Countries producing the most metallurgical coal,
based on 2023 data.

[Data from the U.S. Energy Information Administration (EIA; 2024e). Totals
may not equal the sum of components because of rounding of individual values.
There is a discrepancy between U.S. met coal production reported by the EIA
in their 2023 international coal and coke production data (EIA, 2024¢) and their
“Annual Coal Report 2023” (EIA, 2024a). mst, million short tons]

2023 Percentage 2023 Percentage

Rank Country production i exports Lic c_oal

(mst) world c?al (mst) production

production exported

1 China 596.3 51.44 0.4 0.07
2 Australia 183.8 15.85 180.5 98.20
3 Russia 116.0 10.01 40.2 34.66
4 India 71.6 6.18 0.03 0.04
5 United States 66.0 5.69 51.1 77.42
6 Mongolia 48.8 4.21 48.7 99.80
7 Canada 34.1 2.94 33.8 99.12
All other countries 42.7 3.68 17.67 41.38
Total world production 1,159.3 100 372.4 32.12

Table 3. Countries exporting the most metallurgical coal,
based on 2023 data.
[Data from the U.S. Energy Information Administration (EIA; 2024c). Totals

may not equal the sum of components because of rounding of individual values.
mst, million short tons]

Rank Country 2023 exports Percentage of world
(mst) exports

1 Australia 180.5 48.47

2 United States 51.1 13.72

3 Mongolia 48.7 13.08

4 Russia 40.2 10.79

5 Canada 33.8 9.08

All other countries 18.1 4.86

Total world exports 372.4 100

Domestic Metallurgical Coal Production

The United States, as shown in table 2, produced
approximately 66 mst of met coal in 2023. Seven States
contributed all the U.S. met coal production in 2023 (table 4), with
West Virginia leading with 30.3 mst produced; the other six States
(in descending order of production) are Alabama, Virginia,
Pennsylvania, Kentucky, Maryland, and Colorado (EIA, 2024a).
Except for Colorado, all the States listed are in the Appalachian
Basin. The production of met coal in the United States peaked
at 90.0 mst in 2011 and steadily decreased to 55.5 mst in 2020
(EIA, 2024¢). Met coal production increased by approximately
10 mst between 2020 and 2023. In 2020, the total sales price of

domestic met coal (the weighted average of open [spot] market

and export prices) was $110.64 per st (EIA, 2024a). By 2023, the
total sales price increased to $212.30 per st, which corresponds to the
increase in met coal production between 2020 and 2023 (EIA, 2024a).

Table 4. United States metallurgical coal production data by State,
based on 2023 data.

[Data from the U.S. Energy Information Administration (EIA; 2024a, table 8).
Totals may not equal the sum of components because of rounding of individual
values. There is a discrepancy between U.S. met coal production reported by the
EIA in their 2023 international coal and coke production data (EIA, 2024¢) and
their “Annual Coal Report 2023” (EIA, 2024a). mst, million short tons]

Percentage of

State 2023 production United States

(mst) .
production
1 West Virginia 30.3 45.83
2 Alabama 7.78 11.77
3 Virginia 5.51 8.33
4 Pennsylvania 5.38 8.14
5 Kentucky 1.97 2.98
6 Maryland 0.337 0.51
7 Colorado 0.074 0.11
Unaccounted production1 17.2 26.02
EIA adjustment” —2.44 -3.69
Total United States production 66.11 100

'Unaccounted production consists of an estimated quantity of coal exported by
coal brokers, traders, and terminals that was not attributed to a State.

’EIA adjustment reflects differences in data from multiple sources.

Domestic Metallurgical Coal Reserves and Resources

The United States contains an abundance of coal reserves
and resources. The EIA (2024a, table 14) lists the remaining coal
reserves at producing mines as of the end of 2023. Table 5 is a
compilation of the coal reserves from the EIA for the six States
producing met coal in the Appalachian Basin. Those six States
have coal reserves totaling 3,151 mst. There is no practical way
to calculate how much of those remaining reserves may meet the
specifications for met coal, so it is difficult to say how much of the
3,151 mst of coal reserves may be met coal.

Beyond coal reserves, vast quantities of coal resources are
spread throughout the conterminous United States. Some of these
coal resources are in areas that have met coal reserves. Whereas
recent USGS assessment studies have concentrated on assessing
areas with abundant thermal coal resources (Scott and others, 2019;
Luppens and others, 2015), an earlier generation of assessments
(the “National Coal Resource Assessment” [NCRA] 1999-2001;
Ruppert and others, 2002) covered six major coal-bearing regions
in the conterminous United States.



These six known areas may have available coal resources
that meet the specifications for met coal. The NCRA study for
(1) the northern Appalachian Basin identified 46,500 mst of remaining
(as 0f 2001) available coal resources in Pennsylvania, West Virginia,
and Ohio for two major coal beds (the Pittsburgh and Upper Freeport
coal beds) that have historically produced met coal (Ruppert, 2001).
This same study (Ruppert, 2001) identified 13,800 mst of remaining
available coal resources in (2) the central Appalachian Basin for
selected coal beds (the Pond Creek and Pocahontas #3 coal beds)
that may meet specifications for met coal in West Virginia, Virginia,
and eastern Kentucky.

Several areas in the Colorado Plateau may also contain met
coal resources. (3) The southern part of the Piceance Basin area in
western Colorado contains approximately 34,000 mst of available
coal resources, and some of those resources meet the specifications
for met coal (Hettinger and others, 2000b). (4) The Kaiparowits
Plateau in Utah also contains large quantities of available coal
resources (28,000 mst) that meet the specifications for met coal, but
many of those coal resources underlie the Grand Staircase-Escalante
National Monument and cannot be extracted (Hettinger and others,
2000a). (5) The Somerset coal field in west-central Colorado contains
high-volatile matter A and B bituminous coal (high-vol A coal and
high-vol B coal) that meets specifications for met coal (Kirschbaum
and Biewick, 2000).

One other basin in the Rocky Mountains that has historically
produced met coal is (6) the Raton Basin, straddling the Colorado and
New Mexico border (Flores and Bader, 1999). Pillmore (1991) reports
that coal beds in the Raton Basin are high-vol A and high-vol B
coal, with low-sulfur (less than 1.0 percent) and low- (less than
8.0 percent, on an as-received basis) to medium-ash (8—15 percent,
on an as-received basis) contents. These coal beds meet specifications
for met coal. Assessments by Amuedo and Bryson (1977) and
Pillmore (1991) estimate that approximately 5,500 mst of available
coal resources remain in the Raton Basin. These six areas contain
approximately 130,900 mst of available coal resources (table 6).
There is no practical way to calculate how many of these available
resources may meet specifications for met coal.

There are other coal field or basins in the United States that
produce or have produced coal but are not included in the tabulation
of met coal resources or reserves in table 6 for various reasons.

The Warrior coal field in Alabama contains active mining operations
producing met coal. The USGS reported that 11,905 mst of coal
resources remained in the Warrior coal field in the mid-1960s
(Culbertson, 1964). However, since then, there have been no other
studies by the USGS for that coal field using the coal resource
classification system standardized in Wood and others (1983) and
incorporating any recent (post-1964) drill hole and production data.
Because of the age of the assessment study, resource classification
system and methodology used, and subsequent production since the
study was completed, the reported coal resources for the Warrior
coal field were not included in table 6. Despite the exclusion of the
Warrior coal field resources from table 6, it should be noted that
this coal field is currently (as of 2025) a major producer of met coal
in the United States.

Several other areas in the Colorado Plateau contain coal beds of
bituminous rank. The Wasatch Plateau in Utah has high-vol B coal
and high-vol C coal, but the coal beds do not meet the specifications
for met coal (Dubiel and others, 2000). The Book Cliffs coal field
in central Utah produced high-vol A and high-vol B coal into
the mid-1990s, but there is no current (as of 2025) reported met
coal production from this coal field (Trippi and others, 2021).

The Danforth Hills coal field in northwestern Colorado contains
high-vol C coal with low-sulfur values, but no met coal was produced

(Brownfield and others, 2000). The Yampa coal field in northwestern
Colorado, just to the east of the Danforth Hills coal field, also contains
high-vol C coal with low-sulfur values, but, as with the Danforth Hills
coal field, no met coal was produced (Johnson and others, 2000).

Coal from the Illinois Basin (Illinois, Indiana, and western
Kentucky), although high-vol A coal to high-vol C coal, does not
meet the chemical and physical specifications for met coal. However,
[llinois Basin coal can be blended with Appalachian met coals to
produce a suitable met coal product (Trippi and others, 2021).

Table 5. United States coal reserves by State, based on 2023 data.

[Data from the U.S. Energy Information Administration (EIA; 2024a, table 14).
Domestic 2023 met coal consumption data from EIA (2024b). Totals may not equal
the sum of components because of rounding of individual values. mst, million
short tons]

Rank State Reported Percentage
reserves (mst)  of reserves

1 West Virginia 1,810 57.44

2 Pennsylvania 842 26.72

3 Alabama 170 5.40

4 Kentucky 147 4.67

5 Virginia 141 4.47

6 Ohio 33 1.05

7 Maryland 8 0.25

Total reserves 3,151

2023 domestic met coal consumption 15.85

Table 6. United States available coal resources by coal basin or area.

[Domestic 2023 met coal consumption data is from the U.S. Energy Information
Administration (EIA; 2024b). The reported available coal resources for the
northern and central Appalachian Basin are from Ruppert (2001), southern
Piceance Basin are from Hettinger and others (2000b), Kaiparowits Plateau are
from Hettinger and others (2000a), Somerset coal field are from Kirschbaum

and Biewick (2000), Raton Basin are from Amuedo and Bryson (1977) and
Pillmore (1991). mst, million short tons; Pa., Pennsylvania; W. Va., West Virginia;
Va., Virginia; Ky., Kentucky; Colo., Colorado; N. Mex., New Mexico]

States where
the basin or
area is located

Reported available

resources as of
2000 (mst)

Coal basin or area

Northern Appalachian Basin 46,500 Pa., W. Va.,
Ohio

Central Appalachian Basin 13,800 W. Va., Va, Ky.

Southern Piceance Basin 34,000 Colo., Utah

Kaiparowits Plateau coal field 28,000 Utah

Somerset coal field 3,100 Colo.

Raton Basin 5,500 Colo., N. Mex.

Total resources 130,900

2023 domestic consumption 15.85

Metallurgical Coal Import Reliance

Data on met coal imports for the United States are published by
the EIA (2024d). As shown in table 3, in 2023, the United States was
a net exporter of met coal to the world, exporting more than 51 mst.
In contrast, the United States only imported 0.712 mst (712,000 st) in
2023 (EIA, 2024d), entirely from Canada (Ryan and others, 2025).



Summary

Met coal is a type of bituminous rank coal that is consumed
to produce coke, a key ingredient in steelmaking. Met coal must
meet rigorous chemical and physical specifications. Coal mines
in the United States produced 66 mst of met coal in 2023.
Domestic consumption of met coal was 15.85 mst in 2023.
The United States is a net exporter of met coal and was second in the
world in met coal exports, trailing only Australia. The production of
met coal in the United States is concentrated in the Appalachian Basin,
which contains six of the seven States that produce met coal.
West Virginia is the leading met-coal producing State, accounting for
almost 50 percent of the nation’s production.

As 0f 2023, the United States exports more than three times
as much met coal than it consumes domestically. The United States
imported less than 1 mst of met coal in 2023. The United States
has abundant coal reserves and resources. The six states currently
producing met coal in the Appalachian Basin have 3,151 mst of
reported coal reserves. In addition, available coal resources of at
least 130,900 mst are identified in the Colorado Plateau and other
areas of the Western United States. Predicting the amount of met coal
within these coal reserves and available coal resources is difficult.
The estimate of available coal resources does not include possible
additional met coal resources in the Warrior coal field, an area that has
not been assessed by the USGS since the 1960s.
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Glossary

Arnu Dilatometer A test “used to determine the swelling properties of coal when
heated under standard conditions” (SGS, 2013b, p. 1). The coal is heated in a
retort tube, which causes it to either expand or shrink. This expansion or
shrinkage is measured by a graduated piston at the top of the retort tube.

bituminous coal “A rank class of coals as defined by the American Society for
Testing and Materials (ASTM [as cited in Wood and others, 1983]) [as coal]
high in carbonaceous matter, having less than 86 percent fixed carbon, and more
than 14 percent volatile matter on a dry, mineral-matter-free basis and a more
than 10,500 Btu [British thermal units per pound] on a moist, mineral-matter-
free basis. This class may be either agglomerating or nonagglomerating and is
divisible into the high-volatile C, B, A; medium; and low-volatile bituminous
coal groups on the basis of increasing heat content and fixed carbon and
decreasing volatile matter” (Wood and others, 1983, p. 5).

fixed carbon “The solid residue, other than ash, obtained by destructive
distillation of a coal” (ASTM, 1981, p. 183, as cited in Wood and others
[1983, p. 9]). Fixed carbon is one of the common parameters measured as part
of the standard proximate analysis of coal.

Free Swelling Index A test “used to measure a coal’s swelling properties. ..[that
is] useful in determining the plastic properties of coal and as an indication of the
coal’s suitability for use as a met coal” (SGS, 2013a, p. 2).

Gieseler Plastometer A plasticity test where coal is steadily heated and softened.
The plastic range of the coal “is the difference between the initial softening
and resolidification temperatures” (SGS, 2013b, p. 1). The plasticity values are
expressed in dial divisions per minute of the stirrer rotation (SGS, 2013b).

high-volatile matter A bituminous coal (high-vol A coal) A classification of
bituminous coal that contains less than 69 percent fixed carbon (on a dry,
mineral-matter-free basis), greater than 31 percent volatile matter (on a dry,
mineral-matter-free basis), and a heating value equal or greater than 14,000 Btu
per pound (on a moist, mineral-matter-free basis; ASTM, 1981, as cited in
Wood and others [1983]). High-vol A coal is commonly agglomerating (when
heated, it will almost always clump together with the capability of supporting
weight or shows swelling and (or) cell structure; Wood and others, 1983).

high-volatile matter B bituminous coal (high-vol B coal) A classification of
bituminous coal that contains less than 69 percent fixed carbon (on a dry,
mineral-matter-free basis), greater than 31 percent volatile matter (on a dry,
mineral-matter-free basis), and a heating value equal or greater than 13,000
and less than 14,000 Btu per pound (on a moist, mineral-matter-free basis;
ASTM, 1981, as cited in Wood and others [1983]). High-vol B coal is com-
monly agglomerating (when heated, it will almost always clump together with
the capability of supporting weight or shows swelling and (or) cell structure;
Wood and others, 1983).

high-volatile matter C bituminous coal (high-vel C coal) A classification of
bituminous coal that contains less than 69 percent fixed carbon (on a dry,
mineral-matter-free basis), greater than 31 percent volatile matter (on a dry,
mineral-matter-free basis), a heating value equal or greater than 10,500 and less
than 13,000 Btu per pound (on a moist, mineral-matter-free basis; ASTM, 1981,
as cited in Wood and others [1983]). High-vol C coal is agglomerating (when
heated, it will usually clump together with the capability of supporting weight or
shows swelling and (or) cell structure; Wood and others, 1983).

low-volatile matter bituminous coal (low-vol coal) A classification of bituminous
coal that contains more than 78 and less than 86 percent fixed carbon (on a dry,
mineral-matter-free basis), more than 14 and less than 22 percent volatile matter
(on a dry, mineral-matter-free basis), and a heating value greater than 14,000 Btu
per pound (on a moist, mineral-matter-free basis; ASTM, 1981, as cited in
Wood and others [1983]). Low-vol coal is commonly agglomerating (when
heated, it will almost always clump together with the capability of supporting
weight or shows swelling and (or) cell structure; Wood and others, 1983).

rank “The classification of coals according to their degree of metamorphism,
progressive alteration, or coalification (maturation) in the natural series from
lignite to anthracite” (Wood and others, 1983, p. 17).

vitrinite reflectance  The definitive measure of coal rank, which uses light
reflected from the vitrinite component of coal, because vitrinite reflectance
increases with coal rank (Whitehaven Coal Limited, 2023).

volatile matter The gases (exclusive of water vapor) in coal given off during
combustion. Volatile matter is one of the common parameters measured as part
of the standard proximate analysis of coal.

For More Information

This fact sheet is also available at the USGS Energy Resources
Program website, https://www.usgs.gov/energy-and-minerals/
energy-resources-program/.
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