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FOREWORD

Since its creation by Congress in 1910, the Bureau of Mines has borne a heavy
responsibility for technical progress in the mining, preparation, and utilization
of our national fuel reserves. Similarly, it has pioneered in scientific studies
leading to better health and safety in mining and more efficient conservation of
fuel resources.,

Conservation means a full but prudent use of the national resources with
avoidance of waste. Conservation requires an inventory to determine the extent,
availability, and condition of our resources, for without these facts it is im-
possible for either industry or Government to plan for sustained production and
maintenance of the industrial capacity so essential to our peacetime prosperity
and wartime survival. This is true particularly of fuels needed for special pur-
poses, such as metallurgical coking coals that must possess certain favorable
properties. Heavy use of our limited reserves of good coking coal has resulted in
severe depletion and, in some areas, exhaustion of the thickest and best beds.

At the request of the Munitions Board, Department of Defense, the Bureau of
Mines made preliminary arrangements early in 1948 for an investigation of known
minable reserves of coal that were or could be made suitable for the manufacture
of metallurgical coke. In August of that year, actual field work began in the low-
and medium-volatile coking coal fields of the Appalachian region, specifically cen-
tral Pennsylvania and southern West Virginia. As both the economic and technologic
factors that determine whether a particular coal can be used for producing metal-
lurgical coke will vary with changing conditions, the investigation was planned to
cover three phases:

1. Determination, from available data, of coal reserves with coking proper-
ties that occur in beds thick enough and within depths considered economically min-
able by present methods, together with such additional reserves as may become eco-
nomically minable under future conditions of improved technology and greater need.

2, Study of the preparation characteristics of the reserves thereby developed
to determine (a) which coals are suitable under present standards for producing
metallurgical coke either as mined or after beneficiation by conventional prepara-
tion methods, and (b) which coals would require special and more intensive treat-
ment in mining, preparation, or both.

3. Study of the carbonizing properties of the reserves thus developed to de-
termine the yield and quality of coke, gas, and chemical products that can be ob-
tained from coals carbonized singly and in blends.

This report is one in a series, by counties, covering in detail the estimated
known minable coking-coal reserves determined under the first phase of the investi-
gation. It also includes a general assessment of the carbonizing properties of the
most important beds and a table of analyses of typical coals from the county. Pub-
lications will be issued later covering in more detail the preparation and carboni-
zation data upon completion of the extensive laboratory work involved in these
phases of the survey.
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The estimates of coking-coal reserves in these reports were derived from data
made available to the Bureau of Mines by coal companies, landowners, Federal, State,
and municipal engineers, geologists, land-record officials, and others having au-
thentic records of the occurrence and characteristics of the coal in the respective
counties. All of the data were assembled from mine maps, records of core drilling,
test pitting and trenching, and related sources of information, for no new core-
drilling or geologic exploration was undertaken. Consequently, there are areas
covered by these reports wherein the known data now available are inadequate to
estimate reserves of measured and indicated coal, as these are defined in the re-
ports. Geologlc data also indicate the presence of large reserves of inferred coal
in many of these areas, but no estimates of inferred reserves are presented in
these reports. As their titles indicate, they include only known, minable reserves
of measured and indicated coal and not total estimated reserves of coal. Therefore,
any comparison of these and other coal-reserve estimates should be made with this
distinction clearly understood.

The percentage recovery shown in these reports is a welghted average, based on
the thickness of clean coal, less all partings 3/8-inch or more thick, recovered
from the mined-out areas in each bed. Thus, it is an overall net areal percentage
recovery that, in many cases, will be lower than the recovery estimated by opera-
tors who eliminate from their calculations coal pillars left at property boundar-
ies, under roads, and elsewhere. It is based on all coal removed since the be-
ginning of mining operations and therefore may vary from that of recent operations
in which recovery either has been improved substantially by technologic advances
or has declined, owing to flooding or other conditions that make it expedient to
leave more coal in the ground. As the estimates are dated and represent a factual
record of all past operations in the particular area, the percentage recovery and
estimate of minable coal may be adjusted by operators to suit their particular
conditions at any given time.

These county reports are being published as rapidly as the available data can
be found and analyzed. Later, in cooperation with the Federal Geological Survey,
results of these studies will be combined with those from a complete geologic in-
vestigation of all coal reserves in the areas considered. Then, reports can be
published, by States, giving estimates of total reserves, including the geologi-
cally inferred reserves, that have been omitted herein.

This investigation was made possible only through the complete cooperation of
the coal operators, landowners, and others who have made available to the Bureau
their confidential records and data relating to mining operations, drill-core and
test-pit operations, etc. This cooperation and assistance is appreciated and is
gratefully acknowledged. To protect the confidence of data from private records,
the Bureau of Mines is assembling and publishing the estimates on a county-wide
basis only and will not release any supplementary or more detailed informationm.

This investigation will serve a triple purpose:

1. By providing an inventory of known, minable reserves of coking coal that
are or can be made suitable for the manufacture of metallurgical coke.

2. By providing an inventory of known minable reserves of coal with coking
properties but unsuited for metallurgical coking-coal use by present standards and
techniques because of high sulfur, high ash, or weakly coking properties. When
warranted by economic and technologic developments, these reserves later may be
adapted to metallurgical use by suitable preparation, blending, carbonizing, or
metallurgical techniques.
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3. By ascertaining the approximate location and magnitude of areas in which
geologic data indicate the presence of inferred reserves but where exploratory work
has been too limited to determine measured and indicated reserves. It 1s in these
areas that more intensive exploratory work is needed in the future to complete the
coking-coal inventory.

The first of these objectives is of prime importance for the present and im-
mediate future, and the second for the more distant future. Accomplishment of the
third objective will be of major aid to both industry and State and Federal agen-
cles in more effectively planning and executing coal exploratory and testing
investigations.

RALPH L. BROWN

Coal Technologist
Division of Solid Fuels
Bureau of Mines






ESTIMATE OF KNOWN RECOVERABLE RESERVES OF COKING COAL

IN OHIO COUNTY, W. VA.
by

J. J. Dowd, Y/ J. M. Provost, 2/ R. F. Abernethy, 3/ and D. A. Reynolds 4/

CONTENTS
Page
ConclusSionS ..ieeuerieceecescoccocoscesoscosssconssassscnssscsnsons 1
Introduction ...cceeeiieterecreerestttsttttetottottttetttitsanns 1
Acknowledgments ..eceesssasecosssosrsssssaosessssesosasssasessasss 3
Premises and definitions of terms used ..........cieveviinnnnes 3
COAl TESEIVES .iveveoesstsrscsostssceccsssosnssssscssansosasass 5
€Coal DedS .icveecrecreccococcsosrsecnsescscsesnsssssssssosoanss 8
Waynesburg bed ....ceeceeccccscccssosssscascessossoncsensse 8
Pittsburgh bed ..ieeessscccessscccrsessscccscssssesssccnnss 11
Analyses of Ohio County coals ....eeececvessesoscecssssessesesas 11
Coking properties of Panhandle District coals ..cievececscscess 12
AppendiX ..ceeeecestesscesssessessssssessssaiescccscscsccccnnens 12

1/ Chief, Mining and Preparation Section, Bramch of Bituminous Coal,
Division of Solid Fuels Technology, Region V, Bureau of Mines,

Pittsburgh, Pa.

Mining engineer, Mining and Preparation Section, Branch of Bitu-
minous Coal, Division of Solid Fuels Technology, Region V, Bu-
reau of Mines, Pittsburgh, Pa.

Chief, Analysis Section, Branch of Bituminous Coal, Division of
Solid Fuels Technology, Region V, Bureau of Mines, Pittsburgh,
Pa.

Chemist, Coal Carbonization Section, Branch of Bituminous Coal,
Division of Solid Fuels Technology, Region V, Bureau of Mines,
Pittsburgh, Pa.

Report of Investigations 5171



vi

3.

TABLES

Reserves in Waynesburg bed, January 1, 1954 ...eccevncennns
Reserves in Pittsburgh bed, January 1, 1954 ...ceveeeceesss

Recapitulation of reserves, Ohio County, W. Va., January 1,

1954 © 0 0 0000000000000 000000°000°00000000060cs0000s0000000CCGIDIE

Comparison of Pittsburgh-bed reserve estimates, Ohio
county’ wl va. @ 8 0 0 0 0 00 0 00 0000 L OGN0 LN OISO OSSO EPOCDRTE

Analyses of Ohio County coalS ..ceeessscrsscacsssscsosasans

ILLUSTRATIONS

Key map of Ohio County, W. Va. cieeeecreeccccocascosnssannes

Waynesburg bed, Ohio County, W. Va., January 1, 1954 ......

Pittsburgh bed, Ohio County, W. Va., January 1, 1954 ......

Page
6

6

7

12

2
9
10



CONCLUSIONS

1. The Pittsburgh bed is the most important bed in Ohio County, and virtually
the entire production of coal in the county comes from this bed.

2. Known measured and indicated reserves in all beds, based on a minimum
thickness of 14 inches and 1,800 tons per acre-foot of coal in place, are estimated
at 365 million short tons as of January 1, 1954. Of this total, 356 million short
tons is in beds 28 inches and more thick. Areas in each bed were omitted from the
estimate because available data relative to the bed characteristics are too meager
to make an estimate that conforms with the definitions of measured and indicated
coal adopted for this study. Should future drilling or development prove reserves
in these areas, such reserves should be added to the total estimated reserves,

3. Recoverable reserves of coal have been estimated in beds 28 inches and
more thick. This thickness is about the minimum now being mined by hand loading
onto conveyors in the Appalachian region. The weighted average recovery for all
beds in Ohio County, as determined by this investigation, is 45.44 percent. This
percentage is based on the total thickness of coal (less partings 3/8 inch thick
or more) in the bed rather than on the thickness of the coal mined. Based on the
weighted average percentage of recovery for all beds in Ohio County, the recover-
able reserves are estimated at 162 million short tons as of January 1, 1954,

4, The Pittsburgh bed coal in Ohio County is of high-volatile A bituminous
rank,

5. The Pittsburgh bed coal is strongly coking. However, owing to the rela-
tively high sulfur content of this coal in Ohio County, it is unsuitable for the
manufacture of good metallurgical coke under present-day standards.

INTRODUCTION

The investigation to evaluate the reserves of coking coal was planned to
cover three phases: (1) Estimation of known measured and indicated recoverable re-
serves of all coking coal; (2) study of methods of upgrading marginal coals through
effective preparation; and (3) study of carbonizing properties of coals and coal
blends not now widely used for metallurgical coke making.

This is the thirty-first of a series of reports giving results of studies by
counties under part (1) of the investigation. (See appendix.) This report covers
Ohio County, W. Va., which comprises part of the Wheeling quadrangle. (See fig. 1.)

A base map for each bed in each quadrangle was made to the scale 1 inch equals
1,200 feet. Maps of mines, locations of drill holes, bed and total coal thicknesses,
and the outcrop of the bed were plotted on the maps. With all available data
plotted, isopach lines were drawn to limit areas of known unmined reserves in beds
0 to 14 inches thick, 14 to 28 inches thick, 28 to 42 inches thick, and over 42
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Figure 1. - Key map of Ohio County, W. Va.



inches thick. These areas of coal reserves also were divided into "measured" and
"indicated" categories. All areas in each thickness range and in each category,
mined-out areas, areas excluded from the estimate but which may contain reserves
based on geologic inference, and areas outside of the outcrop were measured by
planimeter on the base maps. Estimates of total reserves l4 inches and more thick
for individual beds were prepared from these data.
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PREMISES AND DEFINITIONS OF TERMS USED

An estimate of coal reserves is the opinion of an individual or group of
individuals based on certain premises and limitations adopted for that estimate.
Therefore, to make a comparison between estimates, it is necessary to compare not
only the final results but also the premises on which the estimates are based. The
definitions "measured" coal and "indicated" coal used in this report have been
agreed upon by the Bureau of Mines and the Federal Geological Survey. The
premises and definitions of terms follow:

Coking coal. - All bituminous coals in the Appalachian region are potentially
coking and, therefore, until the carbonization tests in part 3 of the study have
been completed to determine the coking quality of the coals, all known reserves of
coal in the county are included as coking coal. This should not be construed to
mean that all coals included in this report are suitable for the manufacture of
metallurgical coke according to present-day standards. However, the general trend
is toward the use of lower quality coals for metallurgical purposes.

Unit area. - The unit area used in estimating reserves is the 5-minute rectan-
gle of the 15-minute topographic quadrangle. The estimates for the nine 5-minute
rectangles of a quadrangle are combined on a county basis.

Bed-thickness range. - Reserves in each coal bed are tabulated in bed-thick-
ness ranges, as follows:

14 to 28 inches.
28 to 42 inches.
42 inches and more.

These measurements represent total bed thickness, including all coal and part-
ings in the bed. If the top or bottom bench of a coal bed is separated from the
remainder of the bed by a parting of equal or greater thickness and usually is not
mined, such bench and partings are omitted in determining the bed thickness.,



Measured coal. - Measured coal is coal for which tonnage is computed from di-
mensions revealed in outcrops, mine workings, and drill holes. The points of ob-
servation and measurement are so closely spaced, and the thickness and extent of
the coal are so well-defined that the computed tonnage is judged to be accurate
within 20 percent or less of the true tonnage. Although the spacing of the points
of observation necessary to demonstrate continuity of coal will vary in different
regions according to the habit of the coal beds, the points of observation are, in
general, about one-half mile apart. The outer limit of a block of measured coal,
therefore, shall be about one-fourth mile from the last point of positive informa-
tion (that is, roughly, one-half the distance between points of observation).

Where no data are available other than measurements along the outcrop, but
where the continuity of the outcrop is measured in miles and suggests the presence
of coal at great distances in from the outcrop, a smooth line drawn roughly one-
half mile in from the outcrop shall be used to mark the limit under cover of a
block of coal that also can be classed as measured.

Indicated coal. - Indicated coal is coal for which tonnage is computed partly
from specific measurements and partly from the projection of visible data for a
reasonable distance on geologic evidence. In general, the points of observation
are about 1 mile apart but may be as much as 1-1/2 miles for beds of known geologic
continuity. For example, if drilling on 1/2-mile centers has proved a block of
measured coal of fairly uniform thickness and extent, the area of measured coal,
according to the judgment of the estimator, is larger than the actual area of
drilling by as much as 1/4 mile on all sides. If, from geologic evidence, the bed
is believed to have greater continuity, the area of measured coal is surrounded by
a belt of indicated coal, which, according to the judgment of the appraiser, may
be as much as 1-1/2 miles wide.

Where no data are avallable other than measurements along the outcrops, but
where the continuity of the outcrop is measured in miles and suggests the presence
of coal at great distances in from the outcrop, two lines drawn roughly parallel
to the outcrop, two lines drawn roughly parallel to the outcrop, one 1/2 mile in
from the outcrop and one 2 miles in from the outcrop, define a block of coal that
may be classed as indicated.

Inferred coal. - As no estimate of reserves has been made from geologic infer-
ence alone, inferred coal is not included in this report. This category often con-
tains the largest reserves,

Areas excluded from estimate. - In each bed are areas in which coal may be
present but for which reserves have not been estimated. There are too few or no
bed sections from drill holes, mine workings, or coal outcrops in the area on which
to base estimates that would qualify under the definitions of "measured" or "indi-
cated" reserves. These areas may contain additional geologically inferred re-
serves, and thus correspond approximately to areas of inferred reserves.

Overburden. - All known reserves in Ohio County are under less than 2,000
feet of overburden.

Thickness of coal. - In computing the volume of reserves in each thickness
category for each bed, the total thickness of clean coal in the bed section is
used. If the top or bottom bench of coal described under definition of "bed-
thickness range'" usually is not mined, the thickness of the bench is not used to
compute the volume of reserves. A weighted average thickness in each thickness
category for each 5-minute rectangle of each bed is computed.




Weight of coal. - Estimated coal in place is based on 1,800 short tons per
acre-foot.

Percentage of recovery. - The weighted average percentage of recovery is com-
puted for each bed in each quadrangle. The total number of tons of coal produced
from each mine is obtained from either the mine operator or the published reports
of the West Virginia Department of Mines. An estimate is made of the tons of coal
originally in place in the mined-out area of each mine. The percentage of recovery
for each mine is the ratio of the total number of tons produced from a mine (to
January 1, 1954, the date of this estimate) to the total tons originally in place
in the mined-out area. The weighted average percentage of recovery for all mines
in the same bed in a quadrangle is the percentage of recovery used in calculating
recoverable reserves for that bed in the quadrangle. If total mine production
figures are not available from any source, the percentage recovery is estimated
by comparison with mining in beds of the same thickness and with similar mining
conditions,

All coal remaining for any reason within the mined-out area of a mine is con-
sidered a loss. No distinction is made between avoidable or unavoidable losses.
Included in these losses is some coal considered too thin to mine, also coal that
legally is required to be left unmined, such as coal under some highways, railroads,
rivers, coal left to protect gas and oil wells, and coal left in barrier pillars
between mines and adjacent to property boundaries.

Recoverable reserves. - The recoverable reserves are estimated tomns of unmined
coal in beds 28 inches and more thick, as of the date of the estimate, multiplied
by the percentage of recovery. Twenty-eight inches is about the minimum thickness
of coal being mined mechanically (hand-loaded conveyors). The coal in some areas
of the beds may not be economically minable at present because of conditions con-
sidered adverse today.

COAL RESERVES

Detailed estimates of known measured and indicated reserves of coal in Ohio
County, W. Va., as of January 1, 1954, are given in tables 1 and 2.

Table 3 is a recapitulation by beds in Ohio County. Reserves in beds 14
inches and more thick are estimated to be 365,249,000 short tons. Of this total,
356,458,000 short tons is in beds 28 inches and more thick.

The weighted average percentage of recovery for each bed, or the estimated
percentage recovery where no production records are available, is shown in column
19 of tables 1 and 2. The highest average recovery is 45.46 percent for the Pitts-
burgh bed and the lowest is 45.0 percent, estimated for the Waynesburg bed.

The weighted average recovery for beds in the county is 45.44 percent. Based
on this recovery, the known recoverable reserves 28 inches and more thick are esti-
mated at 162,000,000 short tons as of January 1, 1954. It must be remembered that
these estimates are the known reserves only. Extensive drilling and prospecting to
secure additional information may prove larger reserves in the county.



OHIO COUNTY

TABLE 1. - RESERVES IN WAYNESBURG BED, January 1, 1954
1 2 3 4 5 6 7 8 9 10 | o | 12 | 13 | 14 15 16 [ 17 | 18 19 20
Areas . Coal over Estimated coal reserves, in tons of 2,000 Ib. Total reserves, in tons of 2,000 Ib. Estimated
Area of | oycluded Arga Underlain 14" thick, ) Coal over - ~ — — p— ok 287 and more ok Percentabgle recoverable
Quadrangle quadrangle| ¢om outside by coal in place Mined out, [ 14~ thick | Measured 147 to 28” thick 28" to 42" thick Over 42" thick 14” and more thic a re thi Feclc,v;ra e" reserves 28" and
in county, | ectimate, | outcrop, | 0”10 14" | grigingyyy, acres | remaining, | Indicated Thousands Thousands Thousands Thousands Thousands | !NClucing a more thick,
acres | 1facres | acres thick, acres acres acres Acres of tons Acres of tons Acres of tons Acres of tons Acres of tons | Mining losses |, cands of tons
Measured 2,713 8,397 2,563 12,424 104 T49 5,380 21,570 2,667 13,173 5,928
Wheeling .........| 69,878 | 45,092 | 19,258 - 5,528 2 5,526 |Indicated 146 394 - - - - 146 394 - - -
Total | 2,859 8,791 2,563 12,kh2L 10k 49 5,526 21,96k 2,667 | 13,173 2/45.0 5,928
Measured 2,713 8,397 2,563 12,h2h 104 749 5,380 21,570 2,667 13,173 5,928
Indicated 146 394 - - - - 146 394 - - -
Total .e.veee...| 69,878 | 45,092 |19,258 - 5,528 2 5,526 Total [2,859 8,791 2,563 12,42k 104 749 5,526 21,96k 2,667 13,173 2/45.0 5,928
2’ 2 4 2
TABLE 2. - RESERVES IN PITTSBURGH BED, January 1, 195k
1 2 3 4 5 6 7 8 9 | 10 | un [ 12 | 13 | 14 15 16 | 17 | 18 19 20
Areas Coal over Estimated coal reserves, in tons of 2,000 Ib. Total reserves, in tons of 2,000 Ib. Estimated
Area of | oycluded | Area Underlain 14” thick Coal over - - - ~ - — - Percentage recoverable
Quadrangle quadrangle| ~ f,om outside by coal in place’ Mined out, | 14” thick | Measured 14” to 28” thick 28” to 42" thick Over 42" thick 14” and more thick 28” and more thick recr?rableﬁ reserves 28 and
in county, | egtimate, | outcrop, | 0”0 14" originally, acres remaining, | - Indicated Thousands Thousands Thousands Thousands Thousands | 'Nciuding a more thick,
acres | 1/acres | acres thick, acres acres acres Acres of tons Acres of tons Acres of fons Acres of tons Acres | oftons | Mining losses | e N tons
Measured - - - 27,421 222,109 | 27,421 222,109 27,421 | 222,109 102,149
Wheeling ........ | 69,878 393 6,630 - 62,855 20,474 42,381 |Indicated - - - 14,960 121,176 | 14,960 121,176 14,960 | 121,176 53,923
Total - - - - 42,381 343,285 [L42,381 343,285 42,381 | 343,285 45,46 156,072
Measured - - - - 27,421 222,109 |27,421 222,109 27,k21 | 222,109 102,149
Tndicated - - - - 14,960 | 121,176 [14,960 121,176 14,960 | 121,176 53,923
Total ......... | 69,878 393 | 6,630 - 62,855 20,U7h | 42,381 Total - - - - 42,381 | 343,285 [42,381 | 343,285 142,381 | 343,285 45,46 156,072

_1/ No information available from core drilling, mine workings, or coal outcrops on which to base estimates of

measured and indicated reserves.

2/ Estimated

These areas may contain additional geologically inferred reserves.



TABLE 3. - Recapitulation of reserves, Ohio County, W. Va., January 1, 1954

Thousands of tons
In beds In beds Recoverablel/
14 inches and |28 inches and Thousands
Bed more thick more thick | Percentage | of toms
Waynesburg .u.eeeeeceessenses 21,964 13,173 2/45.0 5,928
Pittsburgh ....ceeeeeeccccces 343,285 343,285 45.46 156,072
Total ceveeveccecssssocans 365,249 356,458 45 .44 162,000

l/ Based on reserves in beds 28 inches and more thick.
2/ Estimated.

Tuckerél estimated the original reserves of coal in Ohio County by beds. No
areas of reserves are given and neither is the average thickness of each bed or the
area mined out in each bed given. Only tonnages for the beds were tabulated as
follows:

Bed Short toms

Washington ....eecce00eee.. 120,000,000
Waynesburg ...ec0c0eeeee00. 140,000,000
Sewickley ...eveevveeseeess 200,000,000
Pittsburgh ..eeveveeessess. 350,000,000
Lower Freeport ....ees..... 100,000,000
Total .eccevecesseessees 910,000,000

It will be noted that this estimate includes reserves for the Washington and
Sewickley beds above the Pittsburgh and, also, the Lower Freeport below. Bureau
engineers were unable to find enough thickness measurements for the Washington bed
to make an estimate of the reserves remaining in the bed. Actually, the only bed
in this county on which there are enough data to make an accurate comparison is the
Pittsburgh.

The Annual Report of the Department of Mines, West Virginia, for 1952 shows
that the total quantity of coal mines in Ohio County to January 1953 is 70,537,644
tons. An estimated 1,100,000 tons was produced in 1953, making a total of
71,637,644 tons mined to the date of this estimate. Except for a very insignifi-
cant amount, this entire production was from the Pittsburgh bed. A comparison of
the Bureau of Mines estimate of reserves in the Pittsburgh bed with the Tucker es-
timate brought up to January 1954 is given in table 4.

TABLE 4. - Comparison of Pittsburgh-bed reserve estimates, Ohio County, W. Va.

Tucker Bureau of Mines
Original reserve esStimMate .s..cceeesecesescssssss tons | 350,000,000 | 1/313,725,200
Mined to January 1, 1954 B - 71,637,644 71,637,644
Recovery by mining cettssssssscsssssessesess Percent 45,44 45 .44
Mining 1o05S€5 Weeececesescvesossssencssscceasssas dOa | 54,56 | 54,56
Mining losses to January 1954 ;;............... tons | 86,015,556 86,015,556
Production plus mining losses to January 1954... do. | 157,653,200 | 157,653,200
Remaining reserves, January 1954 .......ecc.c... do. | 192,346,800 | 156,072,000

1/ Recorded production plus mining losses to January 1954, added to estimated
remaining reserves.

5/ ‘Headlee, A. J., and Nolting, J. P., Jr. Characteristics of Minable ‘Coals of
‘West Virginia: West’ VirginiaﬁGeol Survey, vol. 13, 1940, p. 247.



COAL BEDS

The coal beds occurring in Ohio County in which known recoverable reserves
have been estimated for this report are, in descending order:

Waynesburg,
Pittsburgh.

The Waynesburg and Pittsburgh beds are in the Monongahela series, Pennsyl-
vanian period.é/

The Pittsburgh bed is the important bed in the county. Nearly the entire
production to date from Ohio County has come from this bed and it also has the
largest known reserve of any bed in the county. Coal beds other than those for
which estimates have been prepared, occur in the county but not enough data are
available to estimate the reserves. A few measurements of the Washington bed
above the Waynesburg were available, but the coal was so intermixed with shale
that no estimate of the coal reserves in the bed could be made.

Maps have been prepared for the Waynesburg and Pittsburgh beds. (See figs.
2 and 3.)

The characteristics of the mapped coal beds are shown by bed sections taken
from diamond-drill logs, mine maps, and outcrop data furnished by owners, lessees
of the coal, and published reports of the West Virginia Geological Survey. All of
the bed sections given are within the areas of recoverable reserves 28 inches and
more thick (black areas on the maps). They have been selected to show bed charac-
teristics throughout the areas and to indicate the irregularity of the beds.

Descriptions of the coal beds that have been mapped and the selected bed sec-
tions follow:

Waynesburg Bed

(See fig. 2 and table 1)
The relatively few bed thickness measurements of the Waynesburg show the coal
to be thin and, hence, very little mining has been done in it. Sections of the bed
in areas of recoverable reserves follow:

Northern Part of County

Material Inches Material Inches
COAI‘ ® 5 0 06 0000000 00 000N OO PODS 24 COAI‘ ® 9 00 0000 0 0P 00O OOBSSOEINPOEEILIOSIOS 30
shale ® ® 0 0 0 0 0009 000000000000 0 1 Thichess ® 0 0 0006000000000 0o 30
COAI‘ ® 0 0 © 000 06006000020 0 Po e 10

Thickness ..eceeseececscsass 35

Central Part of County

Material Inches Material Inches
COAIJ ® 0 00 200000 CROSS OO OGEENPOLINOCCDS 30 COAI' ® 0 0 0 000 0000 00O OOISTDP OIS ESTPSE 28
Thickness ® ® 0 9 85 0000000000 DN 30 Thickness ® 0 800000000 Q00000 28

6/ Work cited in footnote 5 (p. 7), pp. 3-14.
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LEGEND
-Reserves in beds over 28" thick

Mined out

E:Aveas excluded from estimate

EOumde outcrop

Figure 3. - Pittsburgh bed, Ohio County, W. Va., January 1, 1954,
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Southern Part of County
Material Inches

COM-I ® 0 0 0 00 0 0 9000000000000 36
Thickness cceeeseccccesesese 30

Pittsburgh Bed

(See fig. 3 and table 2)

This bed is the most important bed in the county and has been the source of
nearly all the coal produced from Ohio County. Most of the coal now mined in the
county is used for steam coal. Sections of the bed in areas of recoverable re-
serves follow:

Western Part of County

Material Inches ”‘Material Inches

COAL @0 eess0scs et 0t escecssenocs e 11 COAL socoootooooooooco-o;:;oooo 20'1(2

Shale ® 8 0 0.0 00 000 0 00000000 PNN RS 11 Shale ..l.0'0..00.."..;;....‘. 1[2

COAI-‘ ® 0 8 0 0 00 0 00 0000 00N O RO N OO 26 COAL 0........l..‘.l....:...... 22 ’
Thickness .eeesesescessesess 48 Thickness ...eeeeevenscsness 43

COAL ceevoeescovosccconssoscoes 24=1/2

Shale ceevesocesccssoscccccnnns 3

COAL ceeecvcsscsccosasoncsnnsss 39
Thickness ceeecscesssccecess 66=-1/2

Eastern Part of County

Material Inches Material Inches
COAL cvvevceconacsccscssososnees 27 COAL tveeevsosscecnsssnsnssssee 33
Parting ceeeeeecscesscesscsvess 1 Shale secevvvnnsescsesssnenenes  L/8
COAL +vveeeeoncscsononsnsncseaes 28 COAL tvvvveesvescassocsiacansne 3
Thickness ceececeecccccscses 56 Shale ceveeeeecoceoocsceannoases 1/8
COAL tveeecrcoocrsossenccssssesee 20
Coal and sulfur ...eeeeeeeeeses 10O Shale .ieeeeceeccecesocnsoessse 1/8
SLOME veeeeencccscsnacannncaces & COAL tiveeeveresonconceanesnses 8 =
COAL tvveeevvocnocevasnncaneses 12=1/2 Thickness .veeeecececcvesoes 04=3/8

Stone LR A R R R N I R N A I I I SR I A S I 10
COAL S$seeveessvececrssccesoane 18
Thickness @00 cececocrssescoce 54"'1/2

ANALYSES OF OHIO COUNTY COALS

The chemical analyses in table 5 are for samples from the Pittsburgh (No. 8)
bed. They are listed alphabetically according to the town nearest the mine and
represent mine and run-of-mine tipple samples. The coal classified according to
rank belongs in the high-volatile A bituminous group.
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TABLE 5. =~ Analyse&l/ of Ohio County coals

As-
Kind of | received Dry basis
Location Bed Rank sampleg/ Moist. Vol.| F.C.| Ash| Sul.| B.t.u.
1 2 3 4 5 6 7 8 9 10
Edgewood .....|Pittsburgh | Hvab T 3.6 40.9] 50.5| 8.6} 4.3 | 13,500
Elm Grove .... do. Hvab M 3.0 41.1| 50.0| 8.9| 3.7 | 13,460
Triadelphia... do. Hvab T 3.0 40,6 51.5| 7.9 4.0 | 13,660
Warwood «eeoee do. Hvab T 3.8 42.2] 49.6] 8.2] 4.3 | 13,550

1/ Previously published in Bureau of Mines Tech. Paper 626, Analyses of West
Virginia Coals.
2/ T = tipple sample; M = mine sample.

COKING PROPERTIES OF PANHANDLE DISTRICT COALS
(Hancock, Brooke, Ohio, and Marshall Counties)

Coals from the Panhandle District of West Virginia generally are too high in
sulfur to be acceptable at present for the manufacture of metallurgical coke. The
Pittsburgh bed, which contains a major part of the reserves in this part of the
State, contains increasingly higher percentages of sulfur as the bed extends west-
ward from the Monongahela River, reaching as high as 4 percent in the vicinity of
Wheeling.l/ The excellence of this bed in the Connellsville District of Pennsyl-
vania and the Fairmont District of West Virginia does not characterize it in the
Panhandle, even though its ash content may be readily lowered by modern methods of
preparation. In this region, most of the bed contains more than 2.27 percent sul-
fur, and preparation studies have shown that Pittsburgh coals so high in sulfur
should not be considered for the production of metallurgical coke.8/

APPENDIX

Completed reports giving results of studies by counties under part (1) of the
investigation follow:

DOWD, J. J., TURNBULL, L. A.,, TOENGES, A. L., COOPER, H. M., ABERNETHY, R. F.,
REYNOLDS, D. A., and FRASER, THOMAS. Estimate of Known Recoverable Reserves
of Coking Coal in Cambria County, Pa, Bureau of Mines Rept. of Investigations
4734, 1950, 25 pp.

DOWD, J. J., TURNBULL, L. A., TOENGES, A. L., COOPER, H. M., ABERNETHY, R. F.,
REYNOLDS, D. A., and CRENTZ, WILLIAM A. Estimate of Known Recoverable Reserves
of Coking Coal in Indiana County, Pa. Bureau of Mines Rept. of Investigations
4757, 1950, 22 pp.

pown, J. J., TURNBULL, L. A., TOENGES, A. L., ABERNETHY, R. F., and‘REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Pike County, Ky. Bureau
of Mines Rept. of Investigations 4792, 1951, 34 pp.

. Estimate of Known Recoverable Reserves of Coking Coal in Armstrong County,
Pa. Bureau of Mines Rept. of Investigations 4801, 1951, 20 pp.

7/ McGraw-Hill Pub. Co., Keystone Coal Buyers Manual: New York, N. Y., 1952,
p. 391,

8/ Fraser, Thomas, Crentz, W. L., and Bailey, A. L., High-Sulfur Pittsburgh Coal:
Upgrading in Southwestern Pennsylvania and Northern West Virginia: Bureau
of Mines Bull, 483, 1950, 70 pp.
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. Estimate of Known Recoverable Reserves of Coking Coal in Westmoreland
County, Pa. Bureau of Mines Rept. of Investigations 4803, 1951, 16 pp.

. Estimate of Known Recoverable Reserves of Coking Coal in Fayette County,
Pa. Bureau of Mines Rept. of Investigations 4807, 1951, 19 pp.

. Estimate of Known Recoverable Reserves of Coking Coal in Floyd County, Ky.
Bureau of Mines Rept. of Investigations 4813, 16 pp.

DOWD, J. J., TOENGES, A. L., ABERNETHY, R. F., and REYNOLDS, D. A. Estimate of
Known Recoverable Reserves of Coking Coal in Jefferson County, Pa. Bureau of
Mines Rept. of Investigations 4840, 1952, 18 pp.

. Estimate of Known Recoverable Reserves of Coking Coal in Raleigh County,
W. Va. Bureau of Mines Rept. of Investigations 4893, 1952, 37 pp.

. Estimate of Known Recoverable Reserves of Coking Coal in Knott County, Ky.
Bureau of Mines Rept. of Investigations 4897, 1952, 20 pp.

WALLACE, J. J., DOWD, J. J., TAVENNER, W. H., PROVOST, J. M., ABERNETHY, R. F.,
and REYNOLDS, D. A. Estimate of Known Recoverable Reserves of Coking Coal in
McDowell County, W. Va. Bureau of Mines Rept. of Investigations 4924, 1952,

26 pp.

WALLACE, J. J., DOWD, J. J., TAVENNER, W. H., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Wyoming County, W. Va.
Bureau of Mines Rept. of Investigations 4966, 1953, 39 pp.

WALLACE, J. J., DOWD, J. J., WILLIAMS, LLOYD, ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Allegany County, Md.
Bureau of Mines Rept., of Investigations 4970, 1953, 18 pp.

WALLACE, J. J., DOWD, J. J., BOWSHER, J. A., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Somerset County, Pa.
Bureau of Mines Rept. of Investigations 4998, 1953, 20 pp.

WALLACE, J. J., DOWD, J. J., TRAVIS, R. G., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Letcher County, Ky.
Bureau of Mines Rept. of Investigations 5016, 1953, 26 pp.

WALLACE, J. J., DOWD, J. J., PROVOST, J. M., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Allegheny County, Pa.
Bureau of Mines Rept. of Investigations 5003, 1953, 16 pp.

WILLIAMS, LLOYD, LOWE, ROBERT, TURNBULL, L. A., CARMAN, E. P., CRENTZ, W. L.,
REYNOLDS, D. A., and ABERNETHY, R. F. Estimate of Known Recoverable Reserves
and the Preparation and Carbonizing Properties of Coking Coal in Putnam County,
Tenn. Bureau of Mines Rept. of Investigations 5029, 1954, 21 pp.

WALLACE, J. J., DOWD, J. J., TRAVIS, R. G., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Harlan County, Ky.
Bureau of Mines Rept. of Investigations 5037, 1954, 26 pp.
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WALLACE, J. J., DOWD, J. J., TAVENNER, W. H., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Mingo County, W. Va.
Bureau of Mines Rept. of Investigations 5068, 1954, 57 pp.

WALLACE, J. J., DOWD, J. J., TAVENNER, W. H., PROVOST, J. M., ABERNETHY, R. F., and
REYNOLDS, D. A. Estimate of Known Recoverable Reserves of Coking Coal in Mercer
County, W. Va. Bureau of Mines Rept. of Investigations 5077, 1954, 20 pp.

WALLACE, J. J., DOWD, J. J., TRAVIS, R. G., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Perry County, Ky.
Bureau of Mines Rept. of Investigations 5083, 1954, 26 pp.

WILLIAMS, LLOYD, JAMES, CURTIS, GANDRUD, B. W., and REYNOLDS, D. A. Estimate of
Known Recoverable Reserves and the Preparation and Carbonizing Properties of Cok-
ing Coal in Anderson County, Tenn. Bureau of Mines Rept. of Investigations 5185,
1955, (In press.)

WILLIAMS, I'LOYD, HERSHEY, R. E., and GANDRUD, B. W. Estimate of Known Recoverable
Reserves and the Preparation and Carbonizing Properties of Coking Coal in Marion
County, Tenn. Bureau of Mines Rept. of Investigations 5159, 1955, 30 pp.

HERSHEY, R. E., WILLIAMS, LLOYD, and GANDRUD, B. W. Estimate of Known Recoverable
Reserves of Coking Coal in Grundy County, Tenn. Bureau of Mines Rept. of Investi-
gations 5148, 1955, 16 pp.

WILLIAMS, LLOYD, HERSHEY, R. E., ABERNETHY, R. F., GANDRUD, B. W., and REYNOLDS,
D. A. Estimate of Known Recoverable Reserves and the Preparation and Carbonizing
Properties of Coking Coal in Sequatchie County, Tenn. Bureau of Mines Rept. of
Investigations 5136, 1955, 28 pp.

WALLACE, J. J., DOWD, J. J., PROVOST, J. M., ABERNETHY, R. F., and REYNOLDS, D. A.
Estimate of Known Recoverable Reserves of Coking Coal in Washington County, Pa.
Bureau of Mines Rept. of Investigations 5109, 1955, 23 pp.

. Estimate of Known Recoverable Reserves of Coking Coal in Greene County, Pa.
Bureau of Mines Rept. of Investigations 5143, 1955, 22 pp.

WILLIAMS, LLOYD, ABERNETHY, R. F., GANDRUD, B. W., REYNOLDS, D. A., and WOLFSON,
D. E. Estimate of Known Recoverable Reserves and the Preparation and Carboniz-
ing Properties of Coking €Coal in Overton County, Tenn. Bureau of Mines Rept.
of Investigations 5131, 1955, 27 pp.

BLAYLOCK, D. W., DOWD, J. J., ABERNETHY, R. F., and REYNOLDS, D. A. Estimate of
Known Recoverable Reserves of Coking Coal in Clearfield County, Pa. Bureau of
Mines Rept. of Investigations 5166, 1955, 36 pp.

DowD, J. J., PROVOST, J. M., TRAVIS, R. G., ABERNETHY, R. F., and REYNOLDS, D. A.

Estimate of Known Recoverable Reserves of Coking Coal in Brooke County, W. Va.
Bureau of Mines Rept. of Investigations 5160, 1955, 17 pp.

Int. - Bu. of Mines, Pgh., Pa. 7013
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