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Summary of results of the Coal.Resource Occurrence and Coal
Development Potential mapping program in part of the Powder

River Basin, Montana and Wyoming

by

Virgil A. Trent

Abstract

As an aid to leasing, the recently concluded (1982) Coal Resource Occurrence and
Coal Development Potential (CRO/CDP) mapping program of the U.S. Geological Survey
provides information about unleased Federal coal resources. For the Powder River Basin
of southeast Montana and northeast Wyoming, 243 CRO/CDP map reports at a scale of
1:24,000 on 7 1/2-minute quadrangles were published, and the coal resource data were
entered in the National Coal Resources Data System (NCRDS).

Tertiary coal beds in the Powder River Basin are the Nation's largest resource of
low-sulfur subbituminous coal. Some lignite is present in quadrangles along the eastern
margin of the basin; however, more than 98 percent of the unleased Federal coal
resources in the Powder River Basin are subbituminous in rank. Estimates from the
CRO/CDP program indicate that the total nonleased Federal coal in Tertiary beds in part
of the Powder River Basin is approximately 775 billion short tons. Not included in the
above estimate are coal beds less than 5 feet thick, beds under more than 3,000 feet of
overburden, previously leased coal, and non-Federal coal. About 70 to 80 quadrangles,
for the most part on the west and south sides of the basin, may have significant reserve
base coal.in Tertiary beds that were not evaluated. Of these, 44 quadrangles in the
Sheridan, Buffalo, and Lake DeSmet coal fields of Wyoming almost certainly have large
coal resources. The total original coal resources in the Powder River Basin would
probably exceed 1 trillion short tons if the coal resources in these excluded beds and
areas were added to the total nonleased Federal coal resources.

Surface-minable nonleased Federal coal in that part of the basin evaluated consists
of about 74 billion short tons in Montana and 125 billion short tons in Wyoming. Coal-
bearing areas are classified as having HIGH, MODERATE, and LOW coal development
potential (CDP). These areas are characterized as having overburden-to-coal ratios of 1-
10, 10-15, and 15 plus, respectively. The CDP area outlines follow legal subdivisions on
quadrangle maps; the smallest size area shown is 40 acres. The best of the nonleased
Federal coal resources in the Powder River Basin is about 100 billion short tons of
surface minable (less than 500 ft of overburden) HIGH development potential coal of
which about 62 billion short tons are in Wyoming. The total of nonleased Federal coal
- resources between 500 and 3,000 ft of overburden in the 243 quadrangles is roughly 576
billion short tons--67 billion in Montana and 509 billion in Wyoming; these resources have.
a LOW CDP for mining. However, roughly 75 billion of the 509 billion short tons of -
unleased Federal coal resources in areas 6, 7, and 8 of Wyoming have a HIGH
development potential for in situ gasification. The current (1984) status of the energy
market ($1.12 per gallon for gasoline), however, dims the development prospects for in
situ gasification projects in the Powder River Basin.



One of the primary benefits of this study is that the coal resources with HIGH and
MODERATE development potential for surface mining and for in situ gasification are
located by 7 1/2-minute quadrangles on regional small-scale index maps of the Powder
River Basin. In the basin, 198 quadrangles contain more than | million short tons each of
unleased strippable Federal coal of HIGH and MODERATE development potential. On
the average, 31 percent of the area covered by the quadrangles has a HIGH development
potential for surface mining. Of the 243 quadrangles tallied, 32 percent of the area, on
the average, was eliminated from the estimate because it included nonFederal coal land,
leased coal, or contained no coal beds more than 5 feet thick. A more thorough
basinwide coal-resource assessment can be made after all 70 to 80 excluded quadrangles
are evaluated, especially the 44 quadrangles in the Sheridan-Buffalo area that have great
amounts of coal.

The principal contribution of this study is that the classified coal-resource data
published in 243 separate reports are tabulated and presented in this summary report.
Clearly, this will afford government, industry, or other interested parties the opportunity
to examine and evaluate a great deal of coal-resources data for the Powder River Basin
more easily and quickly.

INTRODUCTION

Two laws passed in 1976--the Federal Coal Leasing Amendments Act and the
Federal Land Policy and Management Act, P.L. 94-377 and P.L. 94-579 respectively--
requires that a comprehensive inventory of unleased Federal coal lands be made available
to the public. The U.S. Geological Survey (USGS) began a Coal Investigations Program in
fiscal year 1977 designated as the Coal Resource Occurrence and Coal Development
Potential (CRO/CDP) map study of nonleased Federal coal (Wayland, 1981). The primary
objective of the CRO/CDP program was to "determine the reserves of unleased Federal
coal and to characterize for Federal land-use planning, the relative development
potential of each leasable 40-acre tract" (Wayland, 1981, p. 543). The CRO/CDP
program was officially completed in 1982, and all the contracted map reports for the
Powder River Basin have been published. The CRO/CDP program was only part of a
much broader ongoing USGS coal-investigations effort designed to provide timely
information on coal resources and coal lands for the Nation. The agencywide work
included the 1:100,000-scale coal folio series undertaken by the Geologic-Division; the
Energy Lands Program; the National Coal Resources Data System (NCRDS); the Water
Resources Division regional work involving water quality studies; and exploratory coal
drilling by the Geologic Division and Conservation Division (the Conservation Division
was merged initially into the Minerals Management Service, MMS, and now is part of the
Bureau of Land Management, BLM).

Furthermore, additional coal-resource studies in the Powder River Basin were
completed by USGS geologists from 1975 to 1981; some of the reports of these
investigations that are listed in table 2 provide more detailed coal-resource tonnage
estimates than are available in the CRO/CDP reports.

By June 1982, 243 7 1/2-minute quadrangle coal resource reports covering parts of
the Powder River Basin had been published as open-file reports of the U.S. Geological
Survey. The reports are listed in table 1, and the quadrangles are identified on map A of
the accompanying plate. The CRO/CDP map reports were compiled from all publicly
. available coal-resource information including well data. Except for a few quadrangles
completed by USGS geologists, fieldwork was not an integral part of this mapping
program. The USGS found it necessary to issue contracts for most of the work in order
to meet the time limitations of lease negotiations. Two private contractors did most of
the work in the Powder River Basin. In Montana, 95 CRO/CDP quadrangle reports were
done by the Colorado School of Mines Research Institute, Golden, and in Wyoming, 134
quadrangle reports were completed by IntraSearch Inc. of Denver, CO (see table 1). The
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Geological Survey geologists completed 14 quadrangles, most of them in the Birney-
Broadus and Moorhead coal fields in Montaha (see map A). The contractor's work was
monitored at different stages of completion by USGS/Conservation Division geologists to
ensure that contract specifications were met.

Although the CRO/CDP map program provides coal-resource information needed
for leasing purposes, from a resource-assessment standpoint it has several limitations: (a)
only unleased federally owned coal was appraised--the estimates include only Tertiary
coal beds and exclude coal beds less than 5 ft thick and all Cretaceous coal beds; (b)
Indian tribal lands are excluded from the estimates; (c) quadrangles in the western
Powder River Basin of Wyoming were not- evaluated in the CRO/CDP program because
several detailed coal-resource studies in the Sheridan-Buffalo area were already
completed by USGS geologists (see table 2), and also there was a lack of time and money
to devote to that area; (d) some additional quadrangles in the basin straddle Indian
Reservation boundaries and as much as 90 percent of the coal in the quadrangles was
excluded; and (e) other largely unassessed quadrangles probably containing large
quantities of coal are in the Sussex coal field along the southwestern margin of the basin
in Wyoming. Nevertheless, this inventory effectively locates most Federal unleased
strippable and in situ gasification coal of HIGH and MODERATE development potential
in the evaluated part of the Powder River Basin.

Geographic setting

The Powder River Basin is a large north-northwest-trending topographic and
structural basin in northeastern Wyoming and southeastern Montana. It is in the
Northern Great Plains provirE:e (physiographic) where sedimentary rock underlies more
than 20,000 square miles (mi“) of land between the Bighorn Mountains to the west, the
Laramie Mountains to the south, and the Black Hills to the east. Northward, the Powder
River Basin is separated from the Williston Basin by the Miles City arch (McGregor,
1972, p. 2?9). Coal-bearing rock underlief about 16,000 mi“ of land , of which nearly
10,000 mi“ are in- Wyoming and 6,000 mi“ in Montana. Virtually all of Powder River
County and parts of Big Horn, Rosebud, and Custer Counties, Montana, are in the
northern Powder River Basin. All of Campbell County is in the southern Powder River
Basin, as well as parts of Sheridan, Crook, Weston, Nibrara, Converse, Natrona, and
Johnson Counties, WY (map A). The main drainages are north- and northeast-flowing
tributaries of the Yellowstone River--Rosebud Creek, Tongue River, Powder River, and
the Little Powder River. The central part of the basin in Wyoming is also traversed by
the northeast-trending Belle Fourche River, which is a tributary to the Cheyenne River
farther east. The southern part of the basin is drained by streams that join the North
Platte River, which then flows eastward to a junction with the Missouri River. The
average altitude in the basin is 5,000 ft (McGregor, 1972, p. 270).

Scope of present study

The results of the CRO/CDP map program in part of the Powder River Basin were
published in 243 separate quadrangle coal resource reports(see table 1). I reviewed each
of these map reports before the coal-resource data were entered into the National Coal

‘Resource Data System (NCRDS), Reston, VA, 22092. The purpose of this report is to
summarize the results of the review and to compile in a compact format the coal-
resource data obtained from the 243 CRO/CDP map reports. '

In order to evaluate a large amount of information on Federal coal resources, I

prepared tables and maps showing the significant coal-resource data. Cumulative totals
for the different categories of unleased Federal coal resources are given in tables 3-12
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