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CHAPTER C—A DIGITAL RESOURCE MODEL OF
THE UPPER PENNSYLVANIAN PITTSBURGH COAL
BED, MONONGAHELA GROUP, NORTHERN
APPALACHIAN BASIN COAL REGION

By Susan J. Tewalt,! Leslie F. Ruppert,' Linda J. Bragg,' Richard W. Carlton,> David K. Brezinski,?
Rachel N. Wallack,* and David T. Butler®

ABSTRACT

The assessment of the Upper Pennsylvanian Pittsburgh
coal bed was carried out in partnership with the State geo-
logical surveys of Pennsylvania, West Virginia, Ohio, and
Maryland. The resource model indicates that of the original
34 billion short tons of Pittsburgh coal, 16 billion short tons
remain. Although most of the remaining coal is thinner (3.5-
to 7.0-ft, 42- to 84-inch category), deeper (500 to 2,000 ft),
and higher in ash yield and sulfur content than previously
mined coal, there are blocks of extensive, thick (6 to 8 ft)
coal in southwestern Pennsylvania and the northern pan-
handle of West Virginia.

INTRODUCTION

The Upper Pennsylvanian Pittsburgh coal bed and its
geologically equivalent non-coal strata (herein collectively
referred to as the Pittsburgh coal-bed horizon), which often
can be recognized by the presence of carbonaceous or mot-
tled shale, are located in the northern Appalachian Basin
coal region (fig. 1). The coal-bed horizon is extensive and
continuous, extending over 11,000 mi? through 53 counties
in Pennsylvania, West Virginia, Ohio, and Maryland (fig. 2).
The far eastern boundary of the coal-bed horizon is bound-
ed by Allegany County, Md., and Somerset and Cambria
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Counties, Pa. The western boundary is in Lawrence County,
Ohio, and the northeastern and northwestern boundaries are
in Armstrong County, Pa., and Carroll County, Ohio,
respectively. Wayne County, W. Va. contains the southern-
most occurrence of the Pittsburgh coal-bed horizon. The
Pittsburgh coal bed itself extends over 5,000 mi%. The coal
bed thins to the west and reaches its maximum thickness in
western Maryland and northeastern West Virginia. The
Pittsburgh coal bed is a high-rank, high-volatile A bitumi-
nous, medium-ash, and medium-sulfur coal that is used for
both metallurgical and steam purposes.

The Pittsburgh coal bed is the most extensively mined
coal bed in the Appalachian Basin coal region. It is one of
many minable coal beds that were deposited throughout
Pennsylvanian and Permian time (330-265 Ma) in a subsid-
ing foreland basin that was filled in with sediments eroded
from an ancient landmass located to the east (Hatcher and
others, 1989). (See Chapter B, this report, for additional
information.) The Pittsburgh coal bed was formed during a
hiatus in active clastic deposition, which allowed for the
development of a huge peat mire that was destined to
become one of the most valuable energy resources in the
world.

The assessment model of the Pittsburgh coal bed is a
cooperative effort between the U.S. Geological Survey
(USGS), the Pennsylvania Bureau of Topographic and
Geologic Survey (PAGS), the West Virginia Geological and
Economic Survey (WVGES), the Ohio Division of

This chapter, although in a U.S. Geological Survey Professional Paper, is
available only on CD-ROM and is not available separately.

This chapter should be cited as:

Tewalt, S.J., Ruppert, L.F., Bragg, L.J., Carlton, R.W., Brezinski, D.K.,
Wallack, R.N., and Butler, D.T., 2001, Chapter C—A digital resource
model of the Upper Pennsylvanian Pittsburgh coal bed, Monongahela
Group, northern Appalachian Basin coal region, in Northern and
Central Appalachian Basin Coal Regions Assessment Team, 2000
resource assessment of selected coal beds and zones in the northern and
central Appalachian Basin coal regions: U.S. Geological Survey
Professional Paper 1625-C, CD-ROM, version 1.0.
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Figure 1. Map showing location of the northern and central coal regions in the Appalachian Basin. The
Pittsburgh coal bed and geologically equivalent non-coal strata (collectively referred to as the Pittsburgh

coal-bed horizon) are in the northern coal region.

Geological Survey (OGS), and the Maryland Geological
Survey (MGS).
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GEOLOGY

GEOLOGY OF THE MONONGAHELA GROUP

The Pittsburgh coal-bed horizon is at the base of the
Upper Pennsylvanian Monongahela Group and divides the
Monongahela Group from the underlying Conemaugh
Group strata (fig. 3) in the Appalachian Basin. The
Monongahela Group, first described by Rogers (1858) from
exposures along the Monongahela River near Pittsburgh,
Pa., includes the interval of the Pittsburgh coal bed at its
base. The Monongahela Group ranges in thickness from
about 200 ft in western Ohio to 430 ft in north-central West
Virginia and consists of interbedded sandstone, siltstone,
shale, limestone (nonmarine to marginal marine), and coal.
Of the four coal beds (Pittsburgh, Redstone, Sewickley, and
Uniontown) in the Monongahela Group that are, or have
been, extensively mined, the Pittsburgh coal bed is the
thickest and most extensive.

The Monongahela Group and other northern and central
Appalachian Basin (fig. 1) Pennsylvanian sediments were
deposited on an aggrading and prograding coastal plain
within a foreland basin adjacent to the Alleghanian fold and
thrust belt (Dominic, 1991). The distribution of some of the
sediments, particularly the channel sands, may have been
controlled in part by deep, Early Cambrian basement faults
that were reactivated during the Alleghany orogeny (Root
and Hoskins, 1977; Root, 1995). (For specific details, see
Chapter B, this report.).

GEOLOGY OF THE PITTSBURGH COAL BED

The coal bed is composed of distinct subdivisions—a
roof division and a lower division (called “main bench” in
this report) (fig. 4). Stevenson (1876) first described the
divisions, but the informal division terminology is still used
by mining companies today. The roof division can contain
multiple partings and varies in thickness from about 14 ft in
Allegheny County, Pa., to less than 1 inch in Harrison
County, W. Va. The roof division (fig. 5) pinches out com-
pletely to the south of Harrison County. The main bench is
mined and is composed of the following four megascopi-
cally and petrographically distinct layers (Cross, 1954, fig.
4) that are recognizable on a regional scale: (1) breast, (2)
bearing-in, (3) brick, and (4) bottom. Because the Pittsburgh
roof division is rarely mined, roof coal has been omitted
from resource calculations; resources are based on the main
bench coal only.

The presence of (1) distinct, megascopically recogniza-
ble subdivisions, (2) interconnected mines, and (3) analyses

of microfossil assemblages (Cross, 1954) that can be traced
over the extent of the Pittsburgh coal bed indicates that the
coal bed was deposited over a continuous surface. The sur-
face of coal deposition was extensive and is estimated to be
over 5,000 mi’. In the geologic past, the coal may have
extended far to the east and west of its present location; ero-
sional remnants are reported in northern Allegheny,
Armstrong, and Indiana Counties, Pa., and Jefferson
County, Ohio (White and others, 1927). The coal was uplift-
ed and later eroded, as surrounding sediments were folded
and faulted during the Late Carboniferous (260 Ma)
Alleghany orogeny (mountain-building event).

MINING HISTORY

The first reference to the Pittsburgh coal bed, named
by H.D. Rodgers of the First Geological Survey of
Pennsylvania (White, 1898), was on a 1751 map
(Eavenson, 1938). Historic records indicate that the coal
bed was first mined in the late 1750's from drift mines
located about 200 ft above the Monongahela River across
from Pittsburgh, Pa. The coal was poured into trenches dug
into the hillside, rolled to the edge of the river, and then
loaded onto boats where it was transported to the city. By
the early 19th century, Pittsburgh coal became the city’s
primary fuel source: about 250,000 bushels (approximate-
ly 400 short tons) of coal were consumed daily for domes-
tic and light industrial use (Puglio, 1983). The primary rea-
son for the switch from wood to coal was one of econom-
ics. In 1809, a cord of wood cost $2.00 and a bushel of coal
cost $0.06, delivered. The coal was plentiful and laborers,
working in mines within a mile of Pittsburgh, earned about
$1.60 per week and could produce as many as 100 bushels
of coal daily (Eavenson, 1938).

Pittsburgh coal was first mined in Maryland in 1804
near the town of Frostburg. By 1826, Pittsburgh coal was
hauled 10 mi to Cumberland, Md., loaded onto flat boats,
and shipped to Washington, D.C. In West Virginia, coal was
mined locally in the early 19th century in Moundsville,
Fairmont, Morgantown, and Clarksburg, and commercially
in the mid 19th century after the railroads were built.
Development of the Pittsburgh coal in Ohio more closely
followed that of Pennsylvania because coal could be trans-
ported to markets along the Ohio and Muskingum Rivers.

With the introduction of canals and rail lines in
Maryland, Ohio, West Virginia, and Pennsylvania in the mid
to late 19th century, Pittsburgh coal production increased
rapidly (fig. 6; Appendix 1). Maryland production increased
from 1,700 short tons in 1812 to 2,200,000 in 1880; by
1898, production had increased to 4,000,000 short tons
(Nicholls, 1898). Eavenson (1938) reports that between
1820 and 1880, Pittsburgh coal production increased from
35,000 to 1,600,000 short tons in Ohio; 37,100 to 1,100,000
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Pittsburgh coal bed, first described by Stevenson (1876), near
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sion coal can be single or multiple. Each subdivision is visually
and petrographically distinct and recognizable over the areal
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mined and is not included in resource estimates. Modified from
Cross (1954).

short tons in West Virginia; and 200,000 to 12,000,000 short
tons in Pennsylvania (fig. 6; Appendix 1). Production
increased throughout the 20th century and recent annual
production data by State (fig. 7; Appendix 2) and by State
and county (figs. 8-11; Appendixes 3—6) show that, except
for Maryland, which is essentially mined-out except for re-
mining, Pittsburgh coal production remains high. The coal

bed remains the second largest producer in the Nation and
the top-producing bed in the Appalachian Basin coal region
(Energy Information Administration, 1997).

ASSESSMENT METHODOLOGY

DATABASES

Two databases, a stratigraphic database and a geochem-
ical database, are the primary tools used to assess the
Pittsburgh coal bed. The stratigraphic database, which was
used to construct cross sections and structure-contour and
isopach maps, contains data for over 5,000 drill cores, mine
and outcrop descriptions, and an additional 2,000 records
that contain only coal elevation data (fig. 12; Appendix 7).
Approximately one-half of the records in the stratigraphic
database hold detailed descriptions and measurements of
the Pittsburgh coal bed, which include coal, parting, and
impure, nonbanded (bone) coal data; the other records hold
only total coal-bed thickness data. The Pittsburgh roof divi-
sion, where present in Pennsylvania and northern West
Virginia, is identified in the majority of stratigraphic
records. The stratigraphic information on the main bench of
the Pittsburgh coal bed can be downloaded in ASCII format
from Appendix 7.

The Pittsburgh coal bed geochemical database
(Appendixes 8, 9) consists of data from in-ground, mine,
tipple, and delivered samples on an as-received basis and
was derived from a variety of sources including the USGS,
U.S. Bureau of Mines, The Pennsylvania State University,
and other Federal and State sources as well as published
analyses (see Appendix 10). Additional information on data
sources, handling, averaging, and formatting are detailed in
Appendix 9. About one-third of the 3,377 analyses entered
into the database are located by precise latitude and longi-
tude coordinates (fig. 13). The others are considered to be
reliable and accurate at least to a county scale. One-hun-
dred-sixty-four records contain analyses for as many as 86
different trace elements; the remaining records contain ash
yield, sulfur content, and gross calorific value (British ther-
mal units per pound, Btu/lb). Because many of the
Pittsburgh coal bed samples were collected in intervals or
benches, they were aggregated to obtain representative
analyses of the complete chemistry at any one location. The
geochemical database, metadata, and references can be
downloaded in ASCII format from Appendixes 8, 9, and 10,
respectively.
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West Virginia, Ohio, and Maryland from 1750 to 1880. Sources: United States Congress (1789-1822), United States Census Office, 8th
Census (1860), Beatty (1849), Scharf (1882), Clark and Campbell (1905); also see Appendix 1.
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Figure 7. Graph showing recent reported annual production (in thousands
of short tons) from the Pittsburgh coal bed in Pennsylvania, West Virginia,
Ohio, and Maryland, assembled from State agencies. Sources: Ohio
Division of Labor Statistics (1969-1981, 1982-1993), Maryland Bureau of
Mines (1969-1995), Commonwealth of Pennsylvania (1975-1995), Gayle

H. McColloch (West Virginia Geological and Economic Survey, unpub-
lished search of West Virginia Office of Miner's Health, Safety, and
Training—Safety Information System (MHST-SIS) database, 1997); also
see Appendix 2.
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Figure 8. Graph showing recent reported annual production (in thousands
of short tons) from the Pittsburgh coal bed in selected Pennsylvania coun-
ties from 1975 to 1995. Production of the Pittsburgh coal bed is signifi-
cantly greater in Greene and Washington Counties and is not plotted on this
figure, to allow for the comparison of production among other counties.

1989
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1993
1995

Bedford, Jefferson, and Lawrence Counties produced <350,000 short tons
of Pittsburgh coal between 1975 and 1995 and are also not plotted on this
figure. Source: Commonwealth of Pennsylvania (1975-1995); also see

Appendix 3.
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Figure 9. Graph showing recent reported annual production (in thousands of short tons) from the Pittsburgh coal bed in West Virginia’s top-producing coun-
ties. Source: Gayle H. McColloch (West Virginia Geological and Economic Survey, unpublished search of West Virginia Office of Miner's Health, Safety,

and Training—Safety Information System (MHST-SIS) database, 1997); also see Appendix 4.
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Figure 10. Graph showing recent reported annual production (in thousands of short tons) from the Pittsburgh coal bed in Ohio’s top-producing counties from
1945 to the present. Meigs and Washington Counties are not included on this figure because their significant Pittsburgh coal bed production occurred before
1969. Source: Ohio Division of Labor Statistics (1945-1946, 1947-1965, 1966-1981, 1982-1993); also see Appendix 5.
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Figure 11. Graph showing recent reported annual production (in thousands of short tons) from the Pittsburgh coal bed in Maryland, by county. Source:

Maryland Bureau of Mines (1969-1995); also see Appendix 6.
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Figure 12. Map showing point locations of stratigraphic records that are publicly available and were used to model the coal resources of
the Pittsburgh coal bed. Point identifier or record name, latitude, longitude, coal elevation, and coal thickness for all records can be down-
loaded from Appendix 7 in ASCII format. See figure 2 for county names.
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Figure 13. Map showing point locations of geochemical samples of the Pittsburgh coal bed for which records are publicly available and
located by latitude and longitude. All publicly available geochemical data can be downloaded in ASCII format from Appendix 8. See fig-
ure 2 for county names.
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GEOGRAPHIC INFORMATION SYSTEM (GIS)

The Pittsburgh coal bed map, which shows areal extent,
areas of inadequate subsurface control, thin or absent coal
(Pittsburgh coal-bed horizon), and mined areas of the coal
(fig. 14), was completed by collecting and digitally con-
verting, transforming, and combining data from over 100
paper maps at scales ranging from 1:24,000 to 1:250,000
(see Appendix 11). The Pittsburgh coal-bed horizon was
differentiated from the Pittsburgh coal bed (areas where
resources are known) based on published maps from the
WVGES, OGS, and field observations (Appendix 11). The
digital maps were then manually edited and combined to
create a single GIS data set (coverage) for each State; all
were combined to create a single GIS coverage for the areal
extent of the Pittsburgh coal-bed horizon.

The mined areas coverage for Pennsylvania was com-
piled from a map created by a commercial firm (J.T. Boyd,
Pittsburgh, Pa.) and State geological survey information. In
West Virginia, WVGES open-file maps at 1:24,000 scale
(see Ruppert and others, 1997) were digitized to complete
the mined areas. In southeastern Ohio, USGS topographic
maps were used to identify strip mines and disturbed areas
because mined-area coverages were not available for eight
counties (Athens, Gallia, Guernsey, Meigs, Morgan,
Muskingum, Noble, and Washington). Currentness of
mined area information varies based on the dates of release
of the data sources. The combined areas of known resources
and mines were used to limit structure-contour, overburden-
thickness, and coal-isopach GIS coverages for presentation
purposes.

Mined areas include areas that could be re-mined, given
favorable economic and regulatory conditions. Re-mining,
which commonly involves removing pillars from aban-
doned mines, is the primary source of Pittsburgh coal pro-
duction in Maryland and in Somerset County, Pa.

Structure contours of the Pittsburgh coal bed (fig. 15;
Appendix 12) were generated from all records in the strati-
graphic database. Because of the paucity of available strati-
graphic data in Fayette and Westmoreland Counties, Pa.,
and Wetzel County, W. Va., over 2,000 additional data
records containing latitude, longitude, and elevation of the
Pittsburgh coal bed were digitized from published structure-
contour maps (Shaulis, 1985; Skema, 1988; Fedorko,
1990a—k). The structure contours are presented in 50-ft
intervals on the top of the Pittsburgh coal bed main bench.

Overburden thickness (fig. 16; Appendix 13) was cal-
culated by subtracting the structure-contour grid (created
for the top of the Pittsburgh coal bed) from a grid created
from USGS 1:250,000- and 1:100,000-scale digital eleva-
tion models (Appendix 13). The contour intervals used for
overburden thickness (0-200 ft, >200-500 ft, >500-1,000

ft, and >1,000-2,000 ft) are based on criteria from Wood
and others (1983). Although the maximum depth in the clas-
sification is 2,000 ft, the greatest overburden thickness is
actually about 1,450 ft and is in Wetzel County, W. Va. (fig.
2).

Thickness contours, or isopach lines (fig. 17; Appendix
14) of the main bench of the Pittsburgh coal bed were gen-
erated from 4,553 stratigraphic records. Thickness values of
the main bench of the Pittsburgh coal bed locations (x and y
coordinates) were exported from the database. Identified
partings and bone coal with thicknesses more than 0.38 in
were generally excluded (Wood and others, 1983) and
therefore are not included in the summation of coal thick-
ness. The isopach map was contoured into 1.17-ft (14-in)
intervals for presentation here (Appendix 14).

RESOURCE MODELING AND METHODOLOGY

The original and remaining resources were calculated
for the Pittsburgh coal bed using the thickness and overbur-
den coverages discussed previously. USGS reliability cate-
gory coverages (measured, indicated, inferred, and hypo-
thetical of Wood and others, 1983) were generated around
all available thickness data points and combined into a sin-
gle coverage for resource calculations.

To retain all criteria necessary for resource calculations
(Wood and others, 1983), contour-line coverages for coal
bed and overburden thicknesses were combined with
mined-area and reliability coverages, and a county-line cov-
erage (USGS, 1:100,000 digital line graphs). Resources
were calculated by multiplying the area of each polygon by
the average coal thickness within the polygon (using a
thickness coverage contoured into 1.17-ft intervals) and
then multiplying by a tonnage factor of 0.445 short tons/ft-
m? (representing the weight of the coal per unit volume).
The coverage’s attributes were exported to a spreadsheet for
the summation of original and remaining resources for each
county by reliability, thickness of coal, and overburden
thickness categories. In the eight Ohio counties (Athens,
Gallia, Guernsey, Meigs, Morgan, Muskingum, Noble, and
Washington) where the percentages of surface mining were
visually estimated from areas of disturbance on 7.5-minute
quadrangle topographic maps, remaining coal resources
were determined by reducing the areas used to calculate
original resources by these percentages.

Original and remaining resources, by county, thickness,
and USGS reliability categories, are shown in Appendixes
15 and 16. Table 1 shows resource totals by State and coun-
ty only. Original and remaining State resource totals are
shown graphically by thickness in figure 18, by overburden
in figure 19, and by reliability categories in figure 20.
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Figure 14. Map showing areal extent of the Pittsburgh coal bed
where resources are known (dark gray), the Pittsburgh coal-bed
horizon (light gray), and mined areas (red). Mined areas include
those areas that could be reopened given favorable economic cir-

cumstances. Currentness of mined areas is dependent on the date
of the source of information (Appendix 11; Ruppert and others,
1997). See figure 2 for county names.
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Figure 15. Structure-contour map of the Pittsburgh coal bed. The
contour elevations are presented on the top of the coal bed at 50-ft
intervals; however, for visual acuity, most contours were colored
in 400-ft intervals. Approximately 7,000 elevations were used to

generate the map. Structure is not shown on the Pittsburgh coal-
bed horizon because of the paucity of data (Appendix 12; Tewalt,
Ruppert, Bragg, Carlton, Brezinski, Yarnell, and Wallack, 1997).
See figure 2 for county names.
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Figure 16. Overburden thickness map of the Pittsburgh coal bed.
The overburden thickness was calculated by subtracting the struc-
ture-contour grid on the top of the Pittsburgh coal bed from DEM
(digital elevation models) topography. The contour intervals for
overburden thickness are variable, based on criteria from Wood

and others (1983). Although the deepest category is classified as
1,000 to 2,000 ft, the greatest overburden thickness is actually
about 1,450 ft and is in Wetzel County, W. Va. (Appendix 13;
Tewalt, Ruppert, Bragg, Carlton, Brezinski, Yarnell, and Wallack,
1997). See figure 2 for county names.
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Figure 17. Map showing thickness contours (isopachs) of the main bench of the Pittsburgh coal bed. The thickness isopachs, presented in
1.17-ft intervals, were generated from 4,553 stratigraphic records. The Pittsburgh coal bed tends to thin toward the west and southwest

(Appendix 14; Tewalt, Ruppert, Bragg, Carlton, Brezinski, Yarnell, and Wallack, 1997). See figure 2 for county names.
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Table 1. Original and remaining resources by State and county for the Pittsburgh coal bed, rounded to millions of short tons.

[In some counties, the sum of inferred and hypothetical resources (Wood and others, 1983) is greater than 70 percent of the total county resource; these county names and totals

are shown in bold and italicized type.]

State/County Original Remaining State/County Original Remaining
PENNSYLVANIA Preston 16 11
Allegheny 1,400 29 Putnam 320 260
Armstrong 42 2.5 Taylor 110 21
Beaver 9.6 5.1 Upshur 76 75
Cambria 2.1 0 Wetzel 1,700 1,700
Fayette 2,200 1.8 West Virginia Total 13,000 7,800
Greene 4,200 2,600
Indiana 160 3.4 OHIO
Somerset 96 0 Athens 200 190
Washington 4,800 2,300 Belmont 2,900 1,400
Westmoreland 1,900 31 Gilmer 240 210
Pennsylvania Total 15,000 5,000 Carroll 0.014 0.014

Gallia 180 160
WEST VIRGINIA Guernsey 66 44
Barbour 290 130 Harrison 520 98
Braxton 68 61 Jefferson 810 120
Brooke 280 110 Meigs 30 27
Doddridge 610 610 Monroe 910 730
Gilmer 240 210 Morgan 47 39
Grant 0.58 0 Muskingum 13 11
Hancock 5.4 1.1 Noble 30 29
Harrison 1,900 1,000 Washington 190 180
Kanawha 290 270 Ohio Total 5,900 3,200
Lewis 450 450
Marion 2,000 680 MARYLAND
Marshall 2,000 1,500 Allegany 240 0
Mineral 38 0 Garrett 21 0
Monongalia 1,700 500 Maryland Total 261 0
Ohio 590 200

TOTAL 34,000 16,000

PREVIOUS RESOURCE STUDIES

Most of the State geological surveys have published
resource estimates for the Pittsburgh coal bed dating back
into the early 1900’s. Estimates of resources from this study
compare reasonably well with historic figures, which have
been rounded to two significant digits for purposes of dis-
cussion.

The West Virginia Geological and Economic Survey, in
a series of county reports (Grimsley, 1907; Hennen and
White, 1909, 1911, 1912; Hennen and others, 1913; Krebs
and Teets, 1913; Reger and White, 1916; Hennen and
Gawthrop, 1917; Reger and Teets, 1918; Reger and Tucker,
1924), identified total original Pittsburgh resources in 26
counties to be about 13.7 billion short tons. The USGS stud-
ied 20 of these counties; the USGS estimate of original coal
resources matched the West Virginia county reports’ esti-
mate of 13 billion short tons for those 20 counties. The Ohio
Division of Geological Survey (Brant and DeLong, 1960)
published Pittsburgh “reserve” estimates totaling 5.5 billion
tons in 13 counties (reserves were calculated from coal
greater than 1.17 ft thick). The USGS estimate in Ohio
totals 5.9 billion tons, a difference of about 6 percent. In
Pennsylvania, Reese and Sisler (1928) estimated resources

to be 14 billion tons for the Pittsburgh coal, whereas the
USGS estimate totals 15 billion tons, with an absolute dif-
ference of about 330 million tons or 2 percent.

RESULTS AND DISCUSSION

The Pittsburgh coal bed was deposited on a single strati-
graphic horizon and was of minable thickness over a large
part of southwestern Pennsylvania, southeastern Ohio,
western Maryland, and northern West Virginia (figs. 14,
17). There is a very distinct thickening of the Pittsburgh
coal bed to the east (figs. 5, 17) which may be the result of
accommodation space increases from tectonic loading or
sea-level rise. Although the Pittsburgh coal bed was
removed by erosion from Maryland west to Monongalia
County, W. Va., and thickens eastward (fig. 21), it is region-
ally extensive and relatively thick (5-7 ft) in southern
Pennsylvania, northern West Virginia (including part of the
northern panhandle), and in adjacent areas in eastern Ohio,
where large blocks are available for mining (figs. 22, 23).
The remaining blocks are deeper (500-2,000 ft overburden
categories) (figs. 16, 23) than much of the coal that has been
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Figure 18. Bar graphs showing original and remaining Pittsburgh coal bed resources (millions of short
tons), by State and USGS thickness categories. Note that a large percentage of the Pittsburgh coal thicker
than 84 inches (7 ft) has been mined. The majority of remaining Pittsburgh coal is in the 42- to 84-inch (3.5-
to 7-ft) category.
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Figure 19. Bar graphs showing original and remaining Pittsburgh coal bed resources (millions of short tons),
by State and USGS overburden thickness categories. Although the deepest overburden category is classified
as up to 2,000 ft, the greatest overburden thickness is actually about 1,450 ft and is in Wetzel County, W. Va.
(fig. 16).



Resources (millions of short tons)

Resources (millions of short tons)

CHAPTER C: PITTSBURGH COAL BED Cc24

Pennsylvania . West Virginia
16,000 5 o
14,000 = ’
12,000 | S 12,000 {
10,000 | < 10,000
8,000 4 @ 8,000 1
6,000 - S 6,000 1
4,000 - = 4,000 1
2,000 - Y 2,000 1
0 S
/ 2 /
3
- . & ‘ ‘
Original Remaining Original Remaining
Ohio = Maryland
6,000 S 300
5,000 | 5
4,000 - 2
, = 200 |
3,000 - o
2,000 | 2 100
1,000 - £
0 g 0
/ = 7
&
Original Remaining Original Remaining
EXPLANATION
Reliability categories
B Measured
|| Indicated
B Inferred

B Hypothetical

. Negligible remaining resources

Figure 20. Bar graphs showing original and remaining Pittsburgh coal bed resources (millions of short tons),
by State and USGS reliability categories. Measured resources are located within 0.25 mile of a thickness meas-
urement, indicated resources are between 0.25 and 0.75 mile of a thickness measurement, inferred resources are
between 0.75 and 3 miles of a thickness measurement, and hypothetical resources are beyond 3 miles of a thick-
ness measurement.
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Figure 21. Generalized cross section trending west to east through the Pittsburgh coal bed. Note that the Pittsburgh coal is thicker to the east. The west-
ward thinning may be the result of increased accommodation space from tectonic loading or sea-level rise. Columns represent individual coal cores on
the line of section B-B'. Vertical exaggeration X398.
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Figure 22. Map showing mined areas overlying thickness contours of the Pittsburgh coal bed. Note the relatively thick (5-7 ft) block of
unmined coal in southwestern Pennsylvania and the northern panhandle of West Virginia (fig. 17). See figure 2 for county names.
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Figure 23. Map showing mined areas overlying the overburden thickness map of the Pittsburgh coal bed. Note that much of the thick and
shallow coal has been mined (fig. 16). The large block of thick (5-7 ft) unmined coal in southwestern Pennsylvania and the northern pan-
handle of West Virginia (fig. 22) tends to be overlain by relatively thick overburden. See figure 2 for county names.
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mined, but given favorable economics it could be longwall
mined.

One notable exception to the thickness trend can be
observed on the regional scale as a somewhat linear, north-
west-trending area of thin or absent coal in Greene and
Washington Counties, Pa. (figs. 2, 17, 24). A relationship
exists between the coal thinning and the distribution and
thickness of sandstone overlying the Pittsburgh coal as
mapped by Roen and Kreimeyer (1973) and unpublished
USGS working maps of John B. Roen (U.S. Geological
Survey, unpub. data, 1977) (figs. 3, 25). This sandstone is
informally called the Pittsburgh sandstone and represents a
large, west-northwest-trending, meandering fluvial system
as indicated by the presence of associated siltstone and
mudstone that may have originated as crevasse splays
(Linger, 1979). The area where the Pittsburgh sandstone is
thickest and the coal is thin may represent an incised chan-
nel. Smaller, auxiliary sandstone channels exhibiting basal
scour and sharp lateral contacts occasionally produce local
thinning and erosional cut-outs of the underlying Pittsburgh
coal bed (Hoover, 1967; Kent, 1969) that can affect long-
wall mining operations.

GEOCHEMISTRY

Most of the sample localities in the geochemical data-
base are located along the edges of the extent of the
Pittsburgh coal bed and in areas that have been mined;
therefore, they may not be representative of the entire
Pittsburgh coal resource (figs. 13, 14). Steps for processing
and eliminating data analyses can be found in the metadata
file in Appendix 9.

Of the 3,377 analyses in the geochemical database, only
about one-third are publicly available point data (located by
latitude and longitude; Appendix 8) and are shown on the
maps labeled A in figures 26 to 29, and 31 to 43. All data,
both public and proprietary, are represented by the county
average maps labeled B on the same figures and were used
to generate the statistical parameters in tables 2 to 18. Ash
yield, sulfur content, and sulfur-dioxide (SO,) content data
are classified into categories of low (>0 to <8 weight per-
cent ash; >0 to <1 weight percent sulfur; >0 to <1.2 Ibs SO,
per million Btu), medium (>8 to <15 weight percent ash; >1
to <3 weight percent sulfur; >1.2 to <2.5 1bs SO, per million
Btu), and high (>15 weight percent ash; >3 weight percent
sulfur; >2.5 lIbs SO, per million Btu). All analyses are on a
n as-received whole-coal basis. Ash yield and sulfur content
are classified according to Wood and others (1983). Sulfur-
dioxide content is classified according to past and present
Clean Air Acts. Ash yield, sulfur content, and sulfur-diox-
ide content are presented as both data points (Map A, fig.
26-28), and as county means (Map B, figs. 26-28).
Calorific value, total moisture, and trace elements reported

in figures 29 and 31 to 43, are classified into five data cate-
gories, or quintiles, each representing 20 percent of the data
values. Because the 20-percent intervals are based on dif-
ferent sets of data (point data shown in Appendix 8 versus
county means shown in tables 2—18), the ranges of the 20-
percent intervals will be different for each data set and each
chemical parameter. Some general trends can be observed in
maps of ash yield, sulfur content, and calorific value pre-
sented on an as-received whole-coal basis.

The map of ash yield (weight percent, as-received basis)
(fig. 26A) shows a general trend towards higher values to
the north and west. This trend is most clearly seen in the
county average map (fig. 26B). Overall, the Pittsburgh is
classified as a medium-ash coal bed (mean value for 3,273
samples is 9.02+2.9 weight percent, as-received basis);
however, there is a large regional variation observed when
examining ash yield statistics broken down by States (table
2). Mean ash yields range from 7.44+1.61 weight percent in
Maryland to 9.97+2.91 weight percent in Ohio.

Sulfur contents (weight percent, as-received basis) of
the Pittsburgh coal generally are higher in the west than in
the east along the coal bed extent (fig. 27). Overall, the
Pittsburgh is a medium sulfur coal (fig. 27; table 3) with a
mean sulfur content of 2.80+1.13 weight percent for 3,348
samples. When examined on a State scale, the Pittsburgh
coal bed ranges from a low-sulfur coal in Maryland (mean
of 0.87+0.1 weight percent) to a high-sulfur coal in Ohio
(mean of 3.48+1.04 weight percent). It is easy to understand
why the eastern part of the Pittsburgh coal bed has been
mined. The coal was relatively low in ash and sulfur, thick,
and under relatively thin cover from its northernmost extent
in Armstrong and Indiana Counties, Pa., southward through
Maryland, and into Harrison and Barbour Counties, W. Va.
(shown on figs. 2, 22, 23, 26, 27).

The electric power industry is Federally mandated to
comply with the Clean Air Act Amendments of 1990
(Public Law 101-549), which legislate the amount of sulfur
dioxide that can be released into the environment.
Conversion of sulfur content to pounds of sulfur dioxide
(SO,) per million Btu (fig. 28) shows that, overall, the
Pittsburgh coal as mined does not meet year 2000 coal com-
pliance standards (fig. 28; table 4) of less than or equal to
1.2 pounds of SO, per million Btu. The mean SO, value cal-
culated for the Pittsburgh coal bed is 4.34+1.81 lbs/million
Btu and ranges from 1.2740.19 Ibs/ million Btu in Maryland
to 5.64+1.65 Ibs/million Btu in Ohio. Coal from the
Pittsburgh coal bed is physically washed or cleaned to
remove sulfur and mineral matter. Although washing effec-
tively decreases the amount of sulfur dioxide generated by
the coal, it remains noncompliant. However, usage contin-
ues because the coal has such a high calorific value.

Calorific values tend to decrease from east to west (fig.
29). The mean calorific value for the Pittsburgh coal bed is
13,130+£680 Btu/lb and ranges from 14,020+420 Btu/lb in
Maryland to 12,380+610 Btu/lb in Ohio (fig. 29; table 5).
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Figure 25. Map showing thickness contours of the Pittsburgh coal
bed in southwestern Pennsylvania overlain by the thickness of the
informally named Pittsburgh sandstone as mapped by Roen and
Kreimeyer (1973) and working maps of John B. Roen (U.S.
Geological Survey, unpub. data, 1977). The sandstone is thickest
along the northwest-trending area of thinning coal in Greene and

Washington Counties, Pa. (fig. 2). The sandstone represents an
incised, north-northwest-flowing channel system. Small, auxiliary
channels produced thinning and erosional cut-outs of the
Pittsburgh coal bed. These thinning trends tend to limit the place-
ment of extensive longwall underground mines. See figure 2 for
county names.
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Figure 26. Maps showing ash yield (weight percent, as-received
whole-coal basis) of the Pittsburgh coal bed in Pennsylvania, West
Virginia, Ohio, and Maryland. Map A shows ash yields of the 925
geochemical samples for which records are publicly available and
located by latitude and longitude (Appendix 8). Map B shows
county averages for ash yields using all 3,273 records in the geo-
chemical database, including those that are located only to a coun-
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ty level; ash yields range from 1.85 to 33.20 weight percent with a
mean value of 9.02+2.90 weight percent (table 2). Ash yields are
classified into low (>0 to <8 percent), medium (>8 to <15 percent),
and high (>15 percent) categories as specified by Wood and others
(1983). Ash yields tend to be highest in the western part of the coal
bed and lowest in the eastern part. See figure 2 for county names.
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Table 2. Ash yield (weight percent; American Society for Testing and Materials method) means, ranges, and standard deviations for sam-
ples of the Pittsburgh coal bed on an as-received whole-coal basis, by State and county.

[Abbreviations are as follows: na, not applicable; nd, no data available.]

STATE COUNTY Mean Minimum Maximum Standard No. of
deviation samples
ALL na 9.02 1.85 33.20 2.90 3,273
PA na 9.90 1.85 29.72 3.90 578
Y na 8.45 3.90 33.20 2.36 1,968
OH na 9.97 3.50 24.10 2.91 694
MD na 7.44 5.70 13.62 1.61 33
PA Allegheny 7.87 3.89 13.62 2.44 64
PA Armstrong 18.39 9.48 29.72 4.80 35
PA Beaver nd 11.85 11.85 nd 1
PA Fayette 8.46 6.18 13.00 1.45 86
PA Greene 9.46 5.44 17.04 2.44 76
PA Indiana 15.68 10.27 23.14 2.98 29
PA Somerset 9.94 5.83 15.50 2.60 30
PA Washington 8.93 1.85 18.80 3.18 183
PA Westmoreland 9.85 5.02 22.72 2.83 74
WV Barbour 8.89 3.90 13.66 1.65 137
Y Braxton 7.82 5.30 17.00 2.32 27
WV Brooke 9.00 4.50 14.40 1.96 78
WV Cabell nd 7.80 7.80 nd 1
wv Calhoun 7.00 4.70 9.30 3.25 2
Y Gilmer 8.74 4.28 33.20 3.58 265
WV Hancock 8.30 7.70 9.00 0.66 3
Y Harrison 8.21 4.21 13.33 1.38 500
WV Kanawha 6.19 4.43 9.69 1.40 13
Y Lewis 8.11 4.07 13.24 1.92 66
WV Marion 7.16 4.32 16.58 1.38 260
Y Marshall 9.06 6.31 13.67 1.59 104
Y% Mineral 7.97 4.91 11.75 1.95 17
WV Monongalia 8.78 4.85 18.33 1.53 314
WV Ohio 11.89 5.80 30.36 6.01 57
Y Preston 7.61 6.42 8.21 1.03 3
WV Putnam 7.28 5.22 9.70 1.09 28
Y Roane 6.92 3.90 8.50 2.06 4
WV Taylor 7.96 5.86 12.03 1.30 53
WV Upshur 10.60 6.55 16.12 3.42 12
Wv Wayne 10.70 6.50 14.90 5.94 2
WV Wetzel 9.59 5.50 15.13 2.75 22
OH Athens 8.51 4.60 12.80 2.34 15
OH Belmont 9.65 3.50 21.70 2.33 259
OH Carroll 7.19 5.46 8.92 2.45 2
OH Gallia 11.07 7.00 16.48 3.37 10
OH Guernsey 10.24 5.57 13.92 1.69 67
OH Harrison 10.20 4.20 18.31 2.60 59
OH Jefferson 9.74 4.20 22.10 3.06 233
OH Meigs 10.16 6.90 13.33 2.11 10
OH Monroe 13.50 5.90 24.10 5.33 28
OH Morgan 6.15 6.00 6.30 0.21 2
OH Muskingum 12.48 10.20 14.40 1.97 4
OH Noble 18.24 15.71 19.87 2.22 3
OH Washington 7.70 6.60 8.80 1.56 2

MD Allegany 7.44 5.70 13.62 1.61 33
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Figure 27. Maps showing sulfur content (weight percent, as-
received whole-coal basis) of the Pittsburgh coal bed in
Pennsylvania, West Virginia, Ohio, and Maryland. Map A shows
sulfur contents of the 1,017 geochemical samples for which
records are publicly available and located by latitude and longitude
(Appendix 8). Map B shows county averages for sulfur contents
using all 3,348 records in the geochemical database, including

those that are located only to a county level; sulfur contents range
from 0.40 to 6.75 weight percent with a mean value of 2.80+1.13
weight percent (table 3). Sulfur contents are classified into low (>0
to <1 percent), medium (>1 to <3 percent), and high (=3 percent)
categories as specified by Wood and others (1983). In general, sul-
fur content decreases west to east, much like ash yield. See figure
2 for county names.
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Table 3. Sulfur content (weight percent; American Society for Testing and Materials method) means, ranges, and standard deviations for
samples of the Pittsburgh coal bed on an as-received whole-coal basis, by State and county.

[Abbreviations are as follows: na, not applicable; nd, no data available.]

STATE COUNTY Mean Minimum Maximum Standard No. of
deviation samples
ALL na 2.80 0.40 6.75 1.13 3,348
PA na 1.89 0.47 5.40 0.93 564
WV na 2.81 0.40 6.75 1.01 1,964
OH na 3.48 0.60 6.41 1.04 788
MD na 0.87 0.70 1.16 0.10 32
PA Allegheny 1.59 0.77 3.89 0.71 64
PA Armstrong 2.10 0.71 3.60 0.64 25
PA Beaver nd 3.24 3.24 nd 1
PA Fayette 1.51 0.47 3.25 0.69 86
PA Greene 2.34 0.97 5.40 0.99 76
PA Indiana 1.60 0.78 2.60 0.46 29
PA Somerset 1.27 0.72 2.54 0.47 26
PA Washington 2.28 0.73 5.21 1.08 183
PA Westmoreland 1.41 0.68 2.96 0.50 74
Wv Barbour 3.08 0.81 5.60 0.87 137
WV Braxton 2.53 0.98 6.75 1.02 27
Wv Brooke 2.87 1.13 5.40 0.89 78
WV Cabell nd 3.20 3.20 nd 1
Wv Calhoun 3.40 2.50 4.30 1.27 2
WV Gilmer 2.29 0.60 6.22 0.87 265
Wv Hancock 3.30 2.30 4.50 1.1 3
WV Harrison 3.18 0.74 6.30 0.74 498
WV Kanawha 1.77 0.60 3.06 0.71 13
WV Lewis 3.46 1.68 5.30 0.76 66
WV Marion 1.74 0.60 4.24 0.73 258
WV Marshall 411 1.69 6.08 0.69 104
Wv Mineral 0.96 0.68 1.21 0.15 17
wv Monongalia 2.79 1.07 5.36 0.54 314
Wv Ohio 3.98 2.71 6.36 0.72 57
WV Preston 1.13 1.10 1.14 0.02 3
Wv Putnam 2.16 0.67 3.34 0.57 28
WV Roane 2.05 1.00 3.80 1.22 4
Wv Taylor 2.52 0.40 3.60 0.72 53
WV Upshur 3.74 2.94 5.71 0.83 12
Wv Wayne 3.55 1.90 5.20 2.33 2
WV Wetzel 415 1.90 6.17 1.29 22
OH Athens 3.41 1.50 5.70 0.97 15
OH Belmont 3.92 1.10 6.41 0.94 293
OH Carroll 1.81 1.71 1.92 0.15 2
OH Gallia 3.64 1.90 4.90 0.81 10
OH Guernsey 3.44 1.85 5.51 0.77 67
OH Harrison 3.06 0.60 6.10 0.99 118
OH Jefferson 3.10 0.70 6.30 0.97 234
OH Meigs 3.74 2.44 4.96 0.95 10
OH Monroe 3.69 1.10 6.30 1.47 28
OH Morgan 3.75 3.40 4.10 0.49 2
OH Muskingum 4.20 2.70 5.90 1.43 4
OH Noble 5.21 5.12 5.30 0.09 3
OH Washington 2.45 1.20 3.70 1.77 2

MD Allegany 0.87 0.70 1.16 0.10 32
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Figure 28. Maps showing sulfur-dioxide (SO,) content (Ibs/mil-
lion Btu, as-received whole-coal basis) of the Pittsburgh coal bed
in Pennsylvania, West Virginia, Ohio, and Maryland. Map A
shows SO, contents of the 652 geochemical samples for which
records are publicly available and located to latitude and longitude
(Appendix 8). Map B shows county averages for SO, contents
using all 2,893 records in the geochemical database, including

those that are located only to a county level; SO, contents range
from 0.57 to 10.47 Ibs/million Btu with a mean value of 4.34+1.81
Ibs/million Btu (table 4). The values are classified into three cate-
gories, low (0 to <1.2 lbs/million Btu), medium (>1.2 to <2.5
Ibs/million Btu), and high (>2.5 lbs/million Btu), based on past and
present U.S. Environmental Protection Agency regulations. See
figure 2 for county names.
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Table 4. Sulfur-dioxide (SO,) content (Ibs/million Btu) means, ranges, and standard deviations for samples of the Pittsburgh coal bed on
an as-received whole-coal basis, by State and county.

[Abbreviations are as follows: na, not applicable; nd, no data available.]

STATE COUNTY Mean Minimum Maximum Standard No. of
deviation samples
ALL na 4.34 0.57 10.47 1.81 2,893
PA na 2.92 0.80 9.04 1.57 499
WV na 4.27 0.57 10.00 1.54 1,689
OH na 5.64 1.02 10.47 1.65 685
MD na 1.27 1.01 1.80 0.19 20
PA Allegheny 2.46 1.09 6.16 1.15 62
PA Armstrong 4.66 2.47 6.16 1.94 3
PA Fayette 2.25 0.80 4.93 1.06 84
PA Greene 3.59 1.42 9.04 1.59 75
PA Indiana 2.26 1.54 3.36 0.58 15
PA Somerset 1.90 1.01 3.86 0.74 26
PA Washington 3.64 1.03 8.90 1.83 164
PA Westmoreland 2.14 0.96 4.54 0.79 70
wv Barbour 4.59 1.15 8.69 1.38 137
Y Braxton 3.56 1.43 5.27 0.94 26
Wv Brooke 4.47 1.77 8.29 1.44 76
Y Cabell nd 4.90 4.90 nd 1
wv Calhoun 4.97 3.53 6.40 2.03 2
Y Gilmer 3.41 1.42 4.64 0.71 52
Wv Hancock 4.98 3.67 6.68 1.54 3
WV Harrison 4.75 1.04 8.90 1.16 484
wv Kanawha 2.63 0.89 4.67 1.08 13
Y Lewis 5.43 2.45 7.92 1.06 52
wv Marion 2.56 0.85 6.80 1.1 256
Y Marshall 6.35 2.59 9.66 1.10 102
WV Mineral 1.34 1.00 1.64 0.19 16
WV Monongalia 414 1.59 8.10 0.85 310
Wv Ohio 5.79 4.07 9.47 1.00 36
WV Preston 1.68 1.66 1.72 0.04 3
Wv Putnam 3.29 0.98 5.10 0.90 28
Y Roane 3.00 1.48 5.61 1.81 4
Wv Taylor 3.70 0.57 5.48 1.07 53
Y Upshur 5.80 4.31 9.18 1.48 12
WV Wayne 5.73 2.82 8.64 4.12 2
WV Wetzel 6.27 2.77 10.00 2.06 21
OH Athens 5.69 2.63 9.32 1.62 15
OH Belmont 6.13 1.80 10.33 1.45 257
OH Carroll 2.91 2.83 2.98 0.10 2
OH Gallia 6.21 3.19 8.10 1.50 10
OH Guernsey 5.78 3.13 8.96 1.20 67
OH Harrison 5.23 1.02 9.48 1.59 57
OH Jefferson 5.01 1.02 10.47 1.59 228
OH Meigs 6.41 4.01 8.98 1.83 10
OH Monroe 6.02 1.66 10.02 2.40 28
OH Morgan 6.00 5.41 6.59 0.84 2
OH Muskingum 7.19 4.65 10.01 2.47 4
OH Noble 9.48 9.14 9.75 0.31 3
OH Washington 3.98 1.88 6.07 2.96 2

MD Allegany 1.27 1.01 1.80 0.18 20
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Figure 29. Maps showing gross calorific value (Btu/lb, as-
received whole-coal basis) of the Pittsburgh coal bed in
Pennsylvania, West Virginia, Ohio, and Maryland. Map A shows
gross calorific values of the 652 geochemical samples for which
records are publicly available and located by latitude and longi-
tude (Appendix 8). Map B shows county averages for gross
calorific values using all 2,898 records in the geochemical data-

base, including those analyses that are located only to a county
level; gross calorific values range from 10,670 to 14,780 Btu/lIb
with a mean value of 13,130+680 Btu/Ib (table 5). The values are
classified into five categories, each representing 20 percent of the
data values. Gross calorific value tends to increase to the east. See
figure 2 for county names.
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Table 5. Gross calorific value (Btu/lb; American Society for Testing and Materials method) means, ranges, and standard deviations for
samples of the Pittsburgh coal bed on an as-received whole-coal basis, by State and county.

[Abbreviations are as follows: na, not applicable; nd, no data available.]

STATE COUNTY Mean Minimum Maximum Standard No. of
deviation samples
ALL na 13,130 10,670 14,780 680 2,898
PA na 13,170 10,780 14,400 650 503
WV na 13,410 11,190 14,780 430 1,689
OH na 12,380 10,670 13,740 610 685
MD na 14,020 12,870 14,480 420 21
PA Allegheny 13,100 10,890 14,150 710 62
PA Armstrong 12,160 11,350 13,440 1,120 3
PA Fayette 13,400 11,000 13,990 430 84
PA Greene 13,220 11,940 13,960 430 75
PA Indiana 12,760 11,910 13,520 490 15
PA Somerset 13,490 11,940 14,400 580 30
PA Washington 12,980 10,780 14,340 770 164
PA Westmoreland 13,320 11,160 14,270 560 70
WV Barbour 13,500 12,370 14,170 340 137
wv Braxton 13,390 12,400 13,970 350 26
WV Brooke 12,910 11,520 14,090 480 76
WV Cabell nd 13,050 13,050 nd 1
WV Calhoun 13,800 13,430 14,170 530 2
wv Gilmer 13,240 11,590 13,990 460 52
WV Hancock 13,190 12,550 13,530 550 3
wv Harrison 13,410 11,820 14,170 330 484
WV Kanawha 13,510 12,880 13,890 320 13
wv Lewis 13,230 11,960 13,960 450 52
WV Marion 13,690 11,890 14,250 320 256
wv Marshall 13,020 12,070 13,740 290 102
WV Mineral 14,190 13,540 14,780 420 16
Wwv Monongalia 13,470 11,670 14,350 400 310
WV Ohio 12,980 11,190 13,670 510 36
wv Preston 13,450 12,760 13,800 600 3
WV Putnam 13,150 12,420 13,700 280 28
WV Roane 13,720 13,530 14,180 310 4
WV Taylor 13,630 12,640 14,040 340 53
WV Upshur 13,010 11,860 13,640 610 12
WV Wayne 12,760 12,040 13,480 1,020 2
wv Wetzel 13,120 12,330 13,740 390 21
OH Athens 12,030 11,140 12,950 530 15
OH Belmont 12,510 10,680 13,600 530 257
OH Carroll 12,460 12,050 12,870 580 2
OH Gallia 11,790 10,800 13,300 840 10
OH Guernsey 11,870 10,790 12,850 510 67
OH Harrison 12,360 10,890 13,550 540 57
OH Jefferson 12,500 10,670 13,740 570 228
OH Meigs 11,750 10,960 13,100 700 10
OH Monroe 12,330 10,900 13,530 840 28
OH Morgan 12,510 12,440 12,580 100 2
OH Muskingum 11,700 11,390 12,020 270 4
OH Noble 11,000 10,670 11,610 520 3
OH Washington 12,480 12,190 12,760 400 2

MD Allegany 14:020 12,870 14:480 420 21
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Figure 30. Map showing apparent rank of the Pittsburgh coal bed
based on 706 analyses. The coal tends to decrease in rank from
low-volatile bituminous in the east to high-volatile C bituminous
in the west. Small, bullseye-shaped pods of high-volatile B
(Greene and Washington Counties, Pa.; and Wetzel and Ohio
Counties, W. Va.; fig. 2) and high-volatile C (Greene County, Pa.,
and Ohio County, W. Va.; fig. 2) are observed. Methodology for

rank determinations is based on the percentage of fixed carbon in
the sample. When dry, mineral-matter-free (dmmf) fixed carbon is
greater than 69 percent, rank is determined on dmmf fixed carbon;
when dmmf fixed carbon is less than 69 percent, rank is deter-
mined from moist, mineral-matter-free gross calorific values
(American Society for Testing and Materials, 1996). See figure 2
for county names.



CHAPTER C: PITTSBURGH COAL BED C40

83° 82° 81°

80° 79°

EXPLANATION

Areal extent of the
41°— Pittsburgh coal-bed horizon

Areas where resources are —

known
Total Moisture Content
e« >0-<116%
>1.16 - <1.60 %
o >160-<220%
>2.20 -<3.20 %
o >3.20%

A OH

40°—

[BssF
v
ZALE

20 Miles

0 20 Miles

Total Moisture Content

County Averages
>0-<2.12%
>2.12 - <2.53%
>2.53 