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INTRODUCTION
Purpose

This text is to be used in conjunction with Coal Resource Occurrence
and Coal Development Potential Maps of the Round Bottom quadrangle,
Moffat County, Colorado. This report was compiled to support the land
planning work of the Bureau of Land Management (BLM) and to provide a
systematic coal resource inventory of Federal coal lands in Known Recov-
erable Coal Resource Areas (KRCRA's) in the western United States. This
investigation was undertaken by Dames & Moore, Denver, Colorado, at the
request of the U.S. Geological Survey under contract number 14-08-0001-
15789. The resource information gathered for this report is in response
to the Federal Coal Leasing Amendments Act of 1976 (P.L. 94-377).
Published and unpublished public information available through August,
1978, was used as the data base for this study. No new drilling or
field mapping was performed as a part of this study, nor was any confi-

dential data used.

Location
The Round Bottom quadrangle is located in southeastern Moffat
County in northwestern Colorado, approximately 7 miles (11 km) southwest
of Craig via Colorado Highway 13 (also known as Colorado Highway 789)
and 35 miles (56 km) north—-northeast of Meeker via Colorado Highway 13.
With the exception of several scattered ranches, the quadrangle is

unpopulated.

Accessibility
Colorado Highway 13 crosses through the southeastern part of the
quadrangle and joins U.S. Highway 40 west of Craig. U.S. Highway 40
crosses east-west approximately 1 mile (1.6 km) north of the quad-
rangle. An improved light—-duty road crosses southwesterly through the
central part of the quadrangle. The remainder of the quadrangle is

accessible by a number of unimproved dirt roads and trails.



Railway service for the Round Bottom quadrangle is provided by
the Denver and Rio Grande Western Railroad from Denver to the railhead at
Craig. The railroad is the major transportation route for coal shipped

east from northwestern Colorado (U.S. Bureau of Land Management, 1977).

Physiography
The Round Bottom quadrangle lies in the southern part of the Wyoming
Basin physiographic province, as defined by Howard and Williams (1972).
The quadrangle is approximately 52 miles (84 km) west of the Continental
Divide.

The landscape in the southern third of the quadrangle is domi-
nated by moderate to steep slopes and narrow valleys. This area includes
the Williams Fork Mountains in the southeastern part of the quadrangle
and Iles Mountain on the south-central edge of the quadrangle. The
northern two thirds of the quadrangle, generally northwest of the Yampa
River, 1is characterized by broad slopes, wide valleys, and low hills.
Two large areas along the Yampa River, Round Bottom and Big Bottom, are
relatively flat. Bell Rock is located in the north-central part of the

quadrangle.

Altitudes range from 7,440 feet (2,268 m) on Iles Mountain to less
than 6,080 feet (1,853 m) along the Yampa River in the southwestern part
of the quadrangle.

The Round Bottom quadrangle is drained by the Yampa River and Wil-
liams Fork through a series of intermittent creeks and their tributaries,
which flow mainly in response to snowmelt in the spring. The Yampa River
flows southwesterly from the northeastern to the southwestern edge of the
quadrangle. The Williams Fork flows north-northwestward from the south-
eastern corner of the quadrangle and joins the Yampa River in the east-

central part of the quadrangle.



Climate and Vegetation

The climate of northwestern Colorado is semiarid. Clear, sunny days
prevail in the Round Bottom quadrangle area, with daily temperatures
typically varying from 0° to 35°F (-18° to 2°C) in January and from 42°
to 80° F (6° to 27° C) in July. Annual precipitation in the area aver-
ages 14 inches (36 cm). Snowfall during the winter months accounts for
the major part of the precipitation in the area; however, rainfall from
thundershowers during the summer months also contributes to the total.
Winds are gemnerally from the west, averaging approximately 3 miles per
hour (5 km per hour), but wind directions and velocities tend to vary
greatly depending on the local terrain (U.S. Bureau of Land Management,
1977).

The predominant vegetation in the Round Bottom area is sagebrush,
but much of the flatter land in the northern half of the quadrangle
is utilized as cropland. Vegetation on Iles Mountain and the Williams
Fork Mountains 1is dominated by pinyon, juniper, and mountain shrubs,
which include serviceberry, Gambel oak, and rabbitbrush (U.S. Bureau of
Land Management, 1977).

Land Status
The Round Bottom quadrangle lies in the southwestern part of the
Yampa Known Recoverable Coal Resource Area (KRCRA). Most of the quad-
rangle, approximately 92 percent, lies within the KRCRA and the Federal
government owns the coal rights for approximately three fourths of that
area. Four active coal leases are located in the east—central part of

the quadrangle as shown on plate 2.

GENERAL GEOLOGY

Previous Work
The first geologic description of the general area in which the
Round Bottom quadrangle is located was included by Emmons (1877) as part
of a survey of the Fortieth Parallel. The decision to build a railroad



into the region stimulated several investigations of coal between 1886
and 1905, including papers by Hewett (1889), Hills (1893), and Storrs
(1902). Fenneman and Gale (1906) conduted geologic studies of the
Yampa Coal Field and included a description of the geology and coal
occurrence in the Round Bottom quadrangle in their report. Hancock
(1925) reported on the Axial and Monument Butte l15-minute quadrangles,
which includes the entire Round Bottom quadrangle, and is the most
comprehensive work on the area. Tweto (1976) compiled a generalized
regional geologic map which also includes this quadrangle. A report by
Johnson (1978) included geophysical logs of coal test holes drilled by
the U.S. Geological Survey in the Round Bottom quadrangle during 1977.

Stratigraphy
Rock formations cropping out in the Round Bottom quadrangle range in
age from Late Cretaceous to Miocene, and include the coal-bearing Iles

and Williams Fork Formations of the Mesaverde Group.

The Mancos Shale of Late Cretaceous age occurs in the subsurface of
the Round Bottom quadrangle. It is composed of a thick sequence of gray
to dark-gray shale with a number of tan silty thin-bedded ridge-forming
sandstones interbedded with sandy shale and shale in the upper 1,000 feet
(305 m) of the formation (Hancock, 1925; Bass and others, 1955).

The Mesaverde Group of Late Cretaceous age conformably overlies the
Mancos Shale and contains two formations, the Iles and the Williams

Fork.

The Iles Formation ranges from approximately 1,320 to 1,500 feet
(402 to 457 m) in thickness where measured in oil and gas wells drilled
in the quadrangle and crops out in the southeastern part of the quad-
rangle (Hancock, 1925). The basal "rim rock"” sandstone (Hancock, 1925;
Konishi, 1959) ranges from approximately 25 to 65 feet (8 to 20 m) thick
and consists of tan to brown massive sandstone. Overlying the "rim rock”
sandstone is approximately 1,205 to 1,385 feet (367 to 422 m) of light-
colored thin-bedded sandstone, interbedded with gray sandy shale and

coal. The coal beds found in this sequence, designated as the Lower Coal



Group, were first described by Fenneman and Gale (1906). The overlying
Trout Creek Sandstone Member consists of approximately 50 to 85 feet (15
to 26 m) of white, fine-grained, thick-bedded to massive cliff-forming
sandstone. The top of the Trout Creek Sandstone Member forms the contact
between the Iles Formation and the conformably overlying Williams Fork

Formation (Hancock, 1925; Bass and others, 1955).

The Williams Fork Formation crops out in the southern half and
through the north-central part of the quadrangle (Hancock, 1925). The
formation is divided into three units: a lower coal-bearing unit, the
Twentymile Sandstone Member, and an upper coal-bearing unit (Bass and
others, 1955).

The lower coal-bearing unit of the Williams Fork Formation extends
from the top of the Trout Creek Sandstone Member of the Iles Formation to
the base of the Twentymile Sandstone Member. It ranges in thickness from
approximately 840 to 1,020 feet (256 to 311 m) where measured in the oil
and gas wells drilled in the quadrangle and consists of thin—-bedded
sandstone, dark-gray to black sandy shale, carbonaceous shale, and
lenticular coal beds (Hancock, 1925; Bass and others, 1955). Fenneman
and Gale (1906) have designated the coal in this lower unit as the Middle
Coal Group.

The Twentymile Sandstone Member ranges from approximately 95 to 100
feet (29 to 30 m) thick where measured in the oil and gas wells and 1is,
characteristically, a white fine-grained massive sandstone (Hancock,

1925; Bass and others, 1955).

The upper coal-bearing unit of the Williams Fork Formation overlies
the the Twentymile Sandstone Member. Information is not available on the
thickness of this unit in the Round Bottom quadrangle; however, in the
Easton Gulch quadrangle to the east it is estimated to be about 820 feet
(250 m) thick. It is composed of interbedded dark-gray shale, massive
white sandstone, sandy shale, and coal beds (Bass and others, 1955). The

coal beds in this upper unit, between the top of the Twentymile Sandstone



Member and the base of the Lewis Shale, form the Upper Coal Group
(Fenneman and Gale, 1906).

The Lewis Shale of Late Cretaceous age conformably overlies the
Williams Fork Formation and crops out in the northwestern and north-
eastern parts of the quadrangle along the axes of the Round Bottom and
Big Bottom synclines. It consists of dark-gray shale interbedded with a
few thin beds of sandstone (Hancock, 1925). The total thickness of the
Lewis Shale is unknown in this quadrangle, but it ranges in thickness
from 2,140 to 2,220 feet (652 to 677 m) where measured in the oil and gas
wells in the Craig quadrangle to the northeast.

The Miocene-age Browns Park Formation rests unconformably on the
Williams Fork Formation and Lewis Shale on the north-central edge of the
quadrangle. It is composed of fluvial siltstone, claystone, conglom—
erate, and loosely consolidated eolian tuffaceous sandstone, becoming

more conglomeratic toward the base (Hancock, 1925; Tweto, 1976).

Holocene deposits of alluvium cover the stream valleys of the Yampa

River and the Williams Fork.

The Cretaceous formations exposed in the Round Bottom quadrangle
accumulated close to the western edge of a Late Cretaceous epeirogenic
seaway which covered part of the western interior of North America.
Several transgressive-regressive cycles caused the deposition of a series
of offshore-marine, shallow-marine, marginal-marine, and non-marine sedi-

ments in the Round Bottom quadrangle area (Ryer, 1977).

The Mancos Shale was deposited in an offshore marine environment
which existed east of the shifting strand line. Deposition of the Mancos
Shale in the quadrangle area ended with the eastward migration of the
shoreline, and the subsequent deposition of the Iles Formation (Konishi,
1959; Kucera, 1959).



The interbedded sandstone, shale, and coal of the Mesaverde Group
were deposited as a result of minor changes in the position of the
shoreline. Near-shore marine, littoral, brackish tidal, brackish and
fresh water supratidal, and fluvial environments existed during the
deposition of the Iles and Williams Fork Formations. The major sand-
stones of the Iles and Williams Fork Formations were deposited in shallow
marine and near-shore environments. The lenticular coal beds of the
Lower, Middle, and Upper Coal Groups were generally deposited in envi-
ronments associated with fluvial systems, such as back-levee and coastal
plain swamps, interchannel basin areas, and abandoned channels (Konishi,

1959; Kucera, 1959).

Deposition of the Lewis Shale marked a landward movement of the
sea. The marine sediments of the Lewis Shale were deposited in water
depths ranging from a few tens of feet to several hundred feet until a
regional uplift west of the Yampa Basin area caused a regression of the
sea and ended the deposition of the Lewis Shale in the area (Kucera,
1959).

The Miocene~age Browns Park Formation was deposited in the Round
Bottom quadrangle after a long period of non-deposition and erosion. The
coarse conglomeratic nature of the base of the Browns Park Formation and
the fine wind-blown tuffaceous sands of the upper part of the formation
suggest that it was deposited during a time when the climate of the
region was changing from one of relatively high rainfall to one of

semiaridity, such as is found in the region today (Carey, 1955).

Structure
The Yampa KRCRA lies in the southern extension of the Washakie/
Sand Wash structural basin of south-central Wyoming. The basin is
bordered on the east by the Park Range, approximately 50 miles (80 km)
east of the Round Bottom quadrangle, and on the southwest by the Axial
Basin anticline, approximately 4 miles (6 km) southwest of the quadrangle
(Hancock, 1925; Tweto, 1976).



A series of anticlines and synclines, generally trending northwest,
cross the Round Bottom quadrangle. The Big Bottom syncline lies in the
northeast corner of the quadrangle. It trends from east-west on the
eastern side of the quadrangle, to north-south on the northern edge of
the quadrangle. The southern part of the Bell Rock dome lies on the
north-central edge of the quadrangle. This dome 1is part of the north-
northwest-trending Williams Fork anticline which crosses through the
central and southeastern parts of the quadrangle. The Round Bottom
syncline, paralleling the Williams Fork anticline, crosses the western

half of the quadrangle (Hancock, 1925).

Three major faults cut the Cretaceous—age rocks in the northern
quarter of the Round Bottom quadrangle and are shown on plate 1 (Hancock,
1925; Bergin, 1959; and Tweto, 1976). Two of the faults in the north-
western part of the quadrangle strike northwest, while the easternmost
fault along the northern edge of the quadrangle strikes east-west.
Numerous other faults have been postulated by the Utah Construction and
Mining Company in reports describing several inactive coal prospecting
permits (U.S. Geological Survey, 1962). These faults lie in the central
part of the quadrangle, but they are not shown on plate 1 because their

inferred existence could not be substantiated.

COAL GEOLOGY

Numerous coal beds of the Lower, Middle, and Upper Coal Groups
have been identified in the Round Bottom quadrangle. The Lower Coal
Group includes all coal beds in the Iles Formation below the Trout
Creek Sandstone Member. None of the Lower Coal Group coal beds are known
to exceed Reserve Base thickness (5 feet or 1.5 meters) in this quad-
rangle. The Middle Coal Group includes the coal beds in the lower
coal-bearing zone of the Williams Fork Formation between the Trout Creek
Sandstone Member of the Iles Formation and the Twentymile Sandstone
Member of the Williams Fork Formation. The Upper Coal Group includes the
coal beds in the upper Williams Fork Formation above the Twentymile

Sandstone Member.



In general, the Middle and Upper Coal Groups contain numerous coal
beds that are usually thin, lenticular, and of limited areal extent, and
only about 15 percent of the coal beds exceeding Reserve Base thickness
can be correlated between outcrops and/or drill holes. Additional
investigation would certainly increase this percentage. The remaining 85
percent of the coal beds were identified at one location only and have
been treated as isolated data points (see Isolated Data Points section of
this report). None of the coal beds are formally named, but where coal
beds exceed Reserve Base thickness they have been given bracketed numbers

for identification purposes.

Dotted lines shown on some of the derivative maps represent a
limit of confidence beyond which isopach, structure contour, overburden
isopach, and areal distribution and identified resources maps are not
drawn because of insufficient data, even where it is believed that the
coal beds may continue to be greater than Reserve Base thickness beyond

the dotted lines.

Chemical analyses of coal.-—-Analyses of the coals in this area are

listed in table 1 and include samples from the Middle and Upper Coal
Groups. In general, chemical analyses indicate that the coals in the
Middle Coal Group are high-volatile C bituminous and the coals in the
Upper Coal Group probably range from subbituminous A to high-volatile C
bituminous in rank on a moist, mineral-matter-free basis according to
ASTM Standard Specification D 388-77 (American Society for Testing and
Materials, 1977).

Middle Coal Group
Sixty-six coal beds exceeding Reserve Base thickness in the Middle
Coal Group have been identified throughout the quadrangle. Of these,
only 12 coal beds were isopached; the remaining 54 coal beds, including

seven located on non-Federal land, were treated as isolated data points.

The isopach maps of the 12 Middle Coal Group coal beds identified
in outcrops or drill holes in this quadrangle are shown in figures 4, 8,
12, 16, 19, 22, 26, 29, 33, 36, 39, and 42. (All figures are attached to
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the end of this report). All of the coal beds occur in the north-central
part of the quadrangle and lie on the axis of the north~northwest-trend-
ing Williams Fork anticline. Two northwest-striking faults also cut the
coal beds in this area. One fault cuts across the axis of the anticline
while the other lies approximately one mile (1.6 km) north of the
anticline. The coal beds range in thickness from 3.0 to 20.0 feet (0.9
to 6.1 m). Rock partings, ranging from 2.0 to 5.0 feet (0.6 to 1.5 m)
thick, occur locally. All of the coal beds, except the MG[5] (i.e.,
Middle Coal Group, coal bed [5]) and the MG[1l0] coal beds, have been
identified in the Pine Ridge quadrangle to the north where the coal beds

have the same designation.

Another Middle Group coal bed, the MG[209], has been projected
into the west-central edge of the quadrangle based on measurements made
in the adjacent Horse Gulch quadrangle where the coal bed ranges from 8.5
to 12.0 feet (2.6 to 3.7 m) in thickness. In sec. 32, T. 6 N., R. 92 W.,
of this quadrangle, the coal bed is believed to range from 8 to 11 feet
(2.4 to 3.4 m) in thickness (figure 44).

Upper Coal Group
Sixty-eight coal beds exceeding Reserve Base thickness have been
identified in the Upper Coal Group, and only four of these were iso-
pached. Of the remaining 64 coal beds, six are located on non-Federal
land and 58 are located on lands for which the Federal government owns
the coal rights. All of the non-isopached coal beds are treated as

isolated data points.

The isopach maps of the four Upper Coal Group coal beds identi-
fied in this quadrangle are shown in figures 48, 52, 55, and 59.
These coal beds were identified in the north-central part of the quad-
rangle. They lie on the north-northwest—-trending Williams Fork anticline
and are cut by two northwest-trending faults parallel to the fold axis.
These coal beds are thin and lenticular, ranging in thickness from 4.0
to 12.0 feet (1.2 to 3.7 m). Rock partings were not reported in any of
the coal beds. All four coal beds extend northward into the Pine Ridge

quadrangle and have the same designation in that quadrangle.
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Two other Upper Coal Group coal beds have not been identified in the
Round Bottom quadrangle, but are believed to extend into the west—central
edge of the quadrangle based on drill-hole data extrapolated from adja-
cent the Horse Gulch quadrangle. The UG{247] coal bed ranges from 9.0 to
9.5 feet (2.7 to 2.9 m) in thickness in the Horse Gulch quadrangle and is
believed to be as much as 9 feet (2.7 m) thick where projected into sec.
32, T. 6 N., R. 92 W., of this quadrangle. The UG[{251] coal bed ranges
in thickness from 2.3 to 10.5 feet (0.7 to 3.2 m) where measured in the
Horse Gulch quadrangle, and it is inferred to range from 5 to 7 feet (1.5
to 2.1 m) in thickness where projected into secs. 29 and 32, T. 6 N., R.
92 W.

Undifferentiated Williams Fork Coal Beds
Two coal beds greater than Reserve Base thickness, the Williams Fork
{90] and [142], cannot be located in the stratigraphic section with
enough accuracy to place the coal beds in either the Middle or Upper Coal
Groups. Since each of these coal beds were encountered at only one

location, they are treated as isolated data points.

Isolated Data Points

In instances where single or isolated measurements of coal beds
thicker than 5.0 feet (1.5 m) are encountered, the standard criteria for
construction of isopach, structure contour, mining ratio, and overburden
isopach maps are not available. The lack of data concerning these beds
limits the extent to which they can be reasonably projected in any
direction and wusually precludes correlations with other, better known
beds. For this reason, isolated data point maps are included on a
separate plate for non-isopached coal beds (plate 4). Because of the
extreme lenticularity of the coal beds in this quadrangle, it is assumed
that these coal beds maintain their measured thickness for only 1,000
feet (305 m) in all directions from their points of measurement. Also,
where the inferred 1limit of influence from the isolated data point is
entirely within non—Federal land areas, an isolated data point map is not

constructed for the coal bed.
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COAL RESOURCES
Data from drill holes, mine measured sections, and outcrop measure-
ments (Hancock, 1925; U.S. Geological Survey, 1962; and Johnson, 1978)
were used to construct outcrop, isopach, and structure contour maps of
the coal beds in the Round Bottom quadrangle. The source of each indexed

data point shown on plate 1 is listed in table 4.

Coal resources for Federal land were calculated using data obtained
from the coal isopach maps and the areal distribution and identified
resources maps. The coal bed acreage (measured by planimeter), multi-
plied by the average thickness of the coal bed and by a conversion factor
of 1,770 short tons of coal per acre-foot (13,018 metric tons per hec-
tare-meter) for subbituminous coal, or 1,800 short tons of coal per
acre-foot (13,238 metric tons per hectare-meter) for bituminous coal,
yields the coal resources in short tons of coal for each coal bed. Coal
beds thicker than 5 feet (1.5 m) that lie less than 3,000 feet (914 m)
below the ground surface are included. These criteria differ somewhat
from those stated in U.S. Geological Survey Bulletin 1450-B which call
for a minimum thickness of 28 inches (70 cm) for bituminous coal and a
maximum depth of 1,000 feet (305 m) for both subbituminous and bituminous

coal.

Reserve Base and Reserve tonnages for the isopached coal beds are
shown on the areal distribution and identified resources maps, and are
rounded to the nearest 10,000 short tons (9,072 metric tons). Only
Reserve Base tonnages (designated as inferred resources) are calculated
for areas influenced by the isolated data points. Coal Reserve Base
tonnages per Federal section are shown on plate 2 and total approximately
315.75 million short tons (286.45 million metric tons) for the entire
quadrangle, including the tonnages for the isolated data points. Reserve
Base tonnages in the various development potential categories for surface

and subsurface mining methods are shown in tables 2 and 3.

Dames & Moore has not made any determination of economic recover-

ability for any of the coal beds described in this report.
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COAL DEVELOPMENT POTENTIAL

Coal development potential areas are drawn to coincide with the
boundaries of the smallest legal land subdivisions shown on plate 2. 1In
sections or parts of sections where no land subdivisions have been
surveyed by the BLM, approximate 40-acre (16-ha) parcels have been used
to show the limits of the high, moderate, or low development potentials.
A constraint imposed by the BLM specifies that the highest development
potential affecting any part of a 40-acre (16-ha) lot, tract, or parcel
be applied to that entire lot, tract, or parcel. For example, if
5 acres (2 ha) within a parcel meet criteria for a high development
potential; 25 acres (10 ha), a moderate development potential; and 10
acres (4 ha), a low development potential; then the entire 40 acres (16

ha) are assigned a high development potential.

Development Potential for Surface Mining Methods
Areas where the coal beds of Reserve Base thickness are overlain by
200 feet (61 m) or less of overburden are considered to have potential
for surface mining and are assigned a high, moderate, or low develop-
ment potential based on the mining ratio (cubic yards of overburden
per ton of recoverable coal). The formula used to calculate mining

ratios for surface mining of coal is shown below:

MR = o (cf)
tc (rf) where MR = mining ratio
to = thickness of overburden in feet
tc = thickness of coal in feet

rf = recovery factor (85 percent for
this quadrangle)

cf = conversion factor to yield MR
value in terms of cubic yards
of overburden per short tons of
recoverable coal:
0.911 for subbituminous coal
0.896 for bituminous coal

Note: To convert mining ratio to cubic meters of overburden per metric
ton of recoverable coal, multiply MR by 0.8428.
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Areas of high, moderate, and low development potential for surface
mining methods are defined as areas underlain by coal beds having
respective mining-ratio values of 0 to 10, 10 to 15, and greater than
15. These mining ratio values for each development potential category
are based on economic and technological criteria and were provided by the

U.S. Geological Survey.

Areas where the coal data is absent or extremely limited between
the 200-foot (61-m) overburden line and the outcrop are assigned unknown
development potential for surface mining methods. This applies to areas
where coal beds 5 feet (1.5 m) or more thick are not known, but may
occur, and to those areas influenced by isolated data points. Limited
knowledge pertaining to the areal distribution, thickness, depth, and
attitude of the coal beds prevents accurate evaluation of development
potential in the high, moderate, and low categories. The areas influ-
enced by isolated data points in this quadrangle total approximately
24 .68 million short tons (22.39 million metric tons) of coal available

for surface mining.

The coal development potential for surface mining methods is shown
on plate 5. All of the Federal land areas having a known development
potential for surface mining are rated low. The remaining Federal
lands within the KRCRA boundary are classified as having unknown develop-

ment potential for surface mining methods.

Development Potential for Subsurface
and In-Situ Mining Methods
Areas considered to have a development potential for conventional
subsurface mining methods include those areas where coal beds of Reserve
Base thickness are between 200 and 3,000 feet (61 and 914 m) below the
ground surface which have dips of 15° or less. Unfaulted coal beds lying
between 200 and 3,000 feet (61 and 914 m) below the ground surface,
dipping greater than 15°, are considered to have development potential

for in-situ mining methods.
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Areas of high, moderate, and low development potential for conven-
tional subsurface mining are defined as areas underlain by coal beds of
Reserve Base thickness at depths ranging from 200 to 1,000 feet (61 to
305 m), 1,000 to 2,000 feet (305 to 610 m), and 2,000 to 3,000 feet (610

to 914 m) below the ground surface, respectively.

Areas where the coal data is absent or extremely limited between 200
and 3,000 feet (b1 and 914 m) below the ground surface are assigned
unknown development potentials. This applies to areas where coal beds of
Reserve Base thickness are not known, but may occur, and to those areas
influenced by isolated data points. The areas influenced by isolated
data points in this quadrangle contain approximately 81.22 million short
tons (73.68 million metric tons) of coal available for conventional

subsurface mining.

The coal development potential for conventional subsurface mining
methods is shown on plate 6. Of the Federal land areas having a known
development potential for conventional subsurface mining methods, 74
percent are rated high and 26 percent is rated moderate. The remaining
Federal lands within the KRCRA boundary are classified as having unknown

development potential for conventional subsurface mining methods.

Based on criteria provided by the U.S. Geological Survey, coal
beds of Reserve Base thickness dipping between 15° and 35°, regardless of
tonnage, have low development potential for in-situ mining methods. Coal
lying between the 200-foot (61-m) overburden isopach and the outcrop is
not included in total coal tonnages available because it is needed for

cover and containment in the in-situ process.

All of the Federal lands where the dip of the coal beds exceeds
15° are rated low for in-situ development potential because faults are
present and only approximately 2.73 million short tons (2.48 million
metric tons) of coal distributed through six different coal beds are
believed to be available for in-situ mining. The remaining Federal lands
within the proposed KRCRA boundary are classified as having unknown

development potential for in-situ mining methods.



-16-

9z€°Z Aq Atdr3iTnu ‘weiaborry/sarnolof¥y 03 punod/nig 3i2auod OF

ETE 3§

paa1aoax se ‘y

230N

ainjstow ‘D
:stsd{euy jo wiog

(LE6T ‘saay3o pue 8bioan)
018’21 - - - - - 9°0 9°y v°8s 0°LE - o] dnoan SUTW Yo TIqneH ‘°M 16 °¥
ove’ort - - - - - S°0 8°¢ 0°8v% v co0¢ 8°L1 v Teo0d zaddn ‘*N 9 L ‘6Z °O95 %MS LMN
lllll lllllllllllll..,lijlllllllIIIIIIlIIIIIlIIIIIlIIIIII1IIIIIIlllIIIljlllIllllIIIIIIlllIIllIIIIIIII - = e o e
ﬁ (8L6T ‘Aexany pue uosmeq)
dnoxn 2utW (s# oTbed) G4 TITYasTM
00901 - - - - - s*0| 8°s - - 0791 | Vv Teod zaddn ‘*M 16 ¥ ‘°N 9 "1 ‘1€ °o88
lllllll I et el o e A i Rttt ol el ] e el el e et e D
(LE6T ‘saaylro pue 8bHi1099)
0zL'zT - - - - - v°0 L € €°S6S 0°1v - o] dnoxo BUTW 3I3TTP3ed ‘M 16 ¥
010°1TT f - - - - N - £€°0 St 8 Ly S°st S°el T< Teod STPPTIW ‘N 9 'L ‘Tt °O9s %IAS %MS
nnnnnnn I e S e T e et S e Rt Ot
(LE6T ‘saayjo pue
o1T‘2l - - - - - 9'0 | <8 |6°2z5 |9-8¢ - b) dnoap 9b1089) BUTW BSIM ‘°M T6 °¥
01s‘0T - - - - - S0 VL 8°SY S gt € €T \4 Te0D SIPPIH ‘°N S L ‘9 D35 4MN
m
el e|lg el szl |e2]| 55| 5 |8
£ — < o ) o — B4 H X o - -
N 0 q L] o " [ <&} oo »
I Il 1] 0 o o e on ot e o
o - 1 «a 1 «a N 3 H b c ™
o [ o — H m IWYN add TVv0D uor3jeso]
] o o
5
anieaA :
Sutyeay 23ewT3ITN a3ewIXxoad 17
*opraIoTo) ‘A3unod
JeJIJFONW swﬂmﬁmnﬁmﬁw wo3ljjodg punoy =9yl ut sTeod JO mwwhﬂmcw TedTusy) -—-—-

‘T °IqeL



-17~

*2L06°0 Aq ATdTarnu ‘suo3l OTI3dW O3 SUO3 JIOYS JIBAUOD O T ION

000‘0S6’V¢C 000°089’v¢ ooo‘oLz - - sTelol
000°089°v¢ 000°089°v¢ - - - s3jutod
eleq pajeTosI
ooo‘oLz - 0oo0‘oLz - - {0T} on
T1e304L TeT3Ua3o0d Te13U330d TeT3Ua3Od TeT3U230d auogz a0
juaudoTaaaqg juaudoTaaaq juaudoTaaaq juawudoTaaaq pad TrOD
umouyuf MOT 93 I9PONW ybtH

*opexoto) ‘A3uno) 3e3JJOW ‘@Tbueapenb wo3jog punoy ay3z ur (sSuoj 3IOYs UuT)

spue] TeOD TeI9PSJ I0J SPoOY3dW HUTUTW 3DRIINS I0F ejep Oseqg IAIDSdY [eOD -- °Z OTqel



-18-

*sg3xbop GT ueyl xs3esxb buTtddip spaq Teod 103 sabruuoly

*2L06°0 Aq ATdr3Tnu ‘sSuojl OTIIDdW O3 SUO]F FIAIOYS JIDAUOD O :JION

000‘008‘062 000°0S6°€8 000‘059’%1 000‘08S’19T 000°029°0¢€ sTe30

000‘0zZ’‘T8 000‘0zZ’18 - - - s3juTod
eleq pa3jeIOSI
000‘0€€ ‘8 x000‘0S¢€ 000°‘0L9’2 000‘0TE’S - {1} oW
000‘06%‘9¢C x000‘0¢Z8 000‘0€9’9 000‘0¥0°6T1 - {2} O
000‘0T8°TT x000‘09T 000°'0TT 000°0%S’'TT - {G} OW
000‘00%‘L x000°06% 000‘0TS‘T 000‘00%‘S - {9} oW
000‘068°¢€ - 000‘0€z 000°0z9°€ - {L} R)7
000‘0T6°TYH - 000‘085’2 000‘0€€’6€ - {8} R)7
000‘0T0‘T - - 000‘0TO0’T - {0T} OW
000‘o0v€’9c - 000‘026 000‘09€’s¢e 000‘09 {IT} OSW
000‘0S6‘9 - - 000'06S’9 000‘09¢€ {21} ONW
000‘0TC ‘0¥ x00006S - 000‘09L’vE 000‘00%°S {€T} OW
000’061V x000’098 - 000‘062°€ 000°‘0% {vT} OnW
000‘0€T’2 - - 000‘0TL 000‘02v‘T {ST} OSW
000‘06T°C - - 000‘06T°C - {602} 9W
000°0L8’T - - 000°002°T 000‘0L9 (€} on
000‘026’C - - 000‘0LL’T 000°0ST’T {v} oNn
000‘0L8’Y - - 000082 000‘06S’¥ {6} oNn
000‘08Z°ZT - - 000‘0%T ooo‘ovt‘cT {0oT} ©OSn
000°0LY‘T - - - 000°‘0LY ‘T {L¥2} 9n
000‘09€‘€ - - 000°‘0% 000‘02€‘€ {152} 9n

T1e30L TeT3ualod TeT3US30d 1eT3uUs30d TeT3uaj3od auogZ a0

jusawdoTsaaq juawdoraaaqg juaudoaaaq juawdoraaaq pog 1v0D

umouun MO 931 ©I9PONW yb1H
‘opeIOoTOo)d

‘X3uno) 3e3JoN ‘sTbueapenb wojzjzog punoy SYy3 UT (SUO3 JFIAOYS ur) spuef

TeOd TeIspa4d I03J spoy3lduw Hututw s0eIINSQNS 103 BIep Sseg SAISSdY [eOD -- °€ ST1qel



_19_

10

11

12

Survey Open-File Report 78-229

Hancock, E. T., 1925, U.S. Geological
Survey Bulletin 757, pl. 11 and 18

Y

U.S. Geological Survey, 1962,

Inactive Coal Prospecting Permit

No. Colorado 066623, Utah Construction
and Mining Company

Hancock, E. T., 1925, U.S. Geological
Survey Bullein 757, pl. 10 and 18

U.S. Geological Survey, 1962,

Inactive Coal Prospecting Permit

No. Colorado 066623, Utah Construction
and Mining Company

¢

Table 4. —- Sources of data used on plate 1
Plate 1
Index
Number Source Data Base
1 Johnson, E. A., 1978, U.S. Geological Drill hole No. E-1-RdB

Measured Section Nos.
315-319

Measured Section Nos.
311 and 313-314

Measured Section No.
328

Measured Section Nos.
325, 327, and 330

Measured Section Nos.
321, 324, 326, and 329

Measured Section Nos.
322-323

Drill hole No. S-26

Measured Section Nos.
418-419

Drill hole No. S-25

Drill hole No. S-7

Drill hole No. S-22

Page 1 of 5
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Inactive Coal Prospecting Permit
No. Colorado 066620, Utah Construction
and Mining Company

Table 4. -- Continued
Plate 1
Index
Number Source Data Base
13 U.S. Geological Survey, 1962, Drill hole No. S-9
Inactive Coal Prospecting Permit
No. Colorado 066623, Utah Construction
and Mining Company
14 * Drill hole No. S-12
15 U.S. Geological Survey, 1962, Inacative Drill hole No. S-6
Coal Prospecting Permit No. Colorado
066620, Utah Construction and Mining
Company
16 Hancock, E. T., 1925, U.S. Geological Measured Section Nos.
Survey Bulletin 757, pl. 10 and 18 414-416
17 U.S. Geological Survey, 1962, Drill hole No. S-8
Inactive Coal Prospecting Permit
No. Colorado 066620, Utah Construction
and Mining Company
18 Johnson, E. A., 1978, U.S. Geological Drill hole No. E-2-RdB
Survey Open—-File Report 78-229
19 U.S. Geological Survey, 1962, Drill hole No. S-11
Inactive Coal Prospecting Permit
No. Colorado 066620, Utah Construction
and Mining Company
20 Drill hole No. S-3
21 Drill hole No. S-4
22 Drill hole No. S-2
23 Drill hole No. S-5
24 Johnson, E. A., 1978, U.S. Geological Drill hole No. E-3-RdB
Survey Open-File Report 78-229
25 U.S. Geological Survey, 1962, Drill hole No. S-13

Page 2 of 5
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Survey Bulletin 757, pl. 8 and 18,
and p. 68

Table 4. —- Continued
Plate 1
Index
Number Source Data Base
26 Johnson, E. A., 1978, U.S. Geological Drill hole No. E-4-RdB
Survey Open-File Report 78-229
27 * Drill hole No. E-5-RdB
28 Hancock, E. T., 1925, U.S. Geological Measured Section No.
Survey Bulletin 757, pl. 10 and 18 413
29 Measured Section Nos.
410-412 and 425
30 Johnson, E. A., 1978, U.S. Geological Drill hole No. E-6-RdB
Survey Open—-File Report 78-229
31 * Drill hole No. E-7-RdB
32 Trend Exploration, Limited 0il/gas well No. 1
Bilsing
33 Hancock, E. T., 1925, U.S. Geological Measured Section Nos.
Survey Bulletin 757, pl. 7 and 18, 454, 458, 460-461,
p. 60 464-465, 467-468
34 Hancock, E. T., 1925, U.S. Geological Measured Section No.
Survey Bulletin 757, pl. 7 and 18 463
35 Measured Section Nos.
443-444
36 Measured Section Nos.
446 and 448
37 Measured Section Nos.
' 445, 451, 455, and 457
38 Continental 0il Co. 0il/gas well No. 1
R.F. Robertson
39 . McCulloch 0il Co. of California 0il/gas well No. 1
Robertson
40 Hancock, E. T., 1925, U.S. Geological Measured Section Nos.

556, 558, and 559

Page 3 of 5
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Inactive Coal Prospecting Permit
No. Colorado 066621, Utah Construction
and Mining Company

Table 4. —- Continued
Plate 1
Index
Number Source Data Base
41 Johnson, E. A., 1978, U.S. Geological Drill hole No. E-8-RdB
Survey Open—File Report 78-229
42 Drill hole No. E-9-RdB
43 Drill hole No. E-10-RdB
44 Drill hole No. E-11-RdB
45 Hancock, E. T., 1925, U.S. Geological Measured Section No.
Survey Bulletin 757, pl. 8 and 18 547
46 U.S. Geological Survey, 1962, Drill hole No. S§-15
Inactive Coal Prospecting Permit
No. Colorado 066621, Utah Construction
and Mining Company
47 l Drill hole No. S-14
48 Drill hole No. S-16
49 Johnson, E. A., 1978, U.S. Geological Drill hole No. E-12-RdB
Survey Open-File Report 78-229
50 U.S. Geological Survey, 1962, Drill hole No. S-17
Inactive Coal Prospecting Permit
Nos. Colorado 066621, Utah Construction
and Mining Company
51 Drill hole No. §-21
52 Drill hole No. S-20
53 Hancock, E. T., 1925, U.S. Geological Measured Section Nos.
Survey Bulletin 757, pl. 8 and 18 530-532
54 U.S. Geological Survey, 1962, Drill hole No. $-19

Page 4 of 5
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Table 4. —- Continued

Plate 1
Index

Number

55

56

57

58

59

60

61

62

63

64
65

66

67

68

Source

U.S. Geological Survey, 1962,

Inactive Coal Prospecting Permit

Nos. Colorado 066621 ,Utah Construction
and Mining Company

Hancock, E. T., 1925, U.S. Geological
Survey Bulletin 757, pl. 8 and 18
Hancock, E. T., 1925, U.S. Geological

Survey Bulletin 757, pl. 8

Johnson, E. A., 1978, U.S. Geological
Survey Open-File Report 78-229

Hancock, E. T., 1925, U.S. Geological
Survey Bulletin 757, pl. 8 and 18

Johnson, E. A., 1978, U.S. Geological
Survey Open-File Report 78-229

Hancock, E. T., 1925, U.S. Geological
Survey Bulletin 757, pl. 8 and 19

'

Johnson, E. A., 1978, U.S. Geological
Survey Open~File Report 78-229

Superior 0il Co.

Hancock, E. T., 1925, U.S. Geological
Survey Bulletin 757, pl. 11 and 19

Hyland 0il and Gas Corp.

Data Base

Drill hole No. S—-18

Measured Section Nos.
533-534, 537, 539-540,
542, 545, and 546

Measured Section No. 554
Drill hole No. E-13-RdB
Measured Section Nos.
552-553

Drill hole No. E-14~RdB
Measured Section No.

521

Measured Section No.
522

Drill hole No. E-15-RdB

Drill hole No. E-17-RdB
Drill hole No. E-18-RdB

0il/gas well No. 13-36
Greeley

Measured Section No.
328

0il/gas well No. 1 Amsley

Page 5 of 5
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EXPLANATION

5
6

ISOPACHS - Showing thickness of coal, in
feet. Long dashed where inferred.

5500
5600

STRUCTURE CONTOURS - Drawn on top of coal
bed. Solid where vertical accuracy
within 40 feet; long dashed where vertical
accuracy possibly not within 40 feet.
Contour interval 100 feet (31 m). Datum is
mean sea level.

5056
6.0

DRILL HOLE - Showing altitude of top of coal
~bed, and thickness of coal, in feet.

o

10.0/2.0

INTERBEDDED COAL AND ROCK - Showing total
coal thickness/total rock thickness.

COAL BED SYMBOLS AND NAMES - Coal beds
identified by bracketed numbers are not
formally named, but are numbered for
identification purposes in this quadrangle
only.

)
TRACE OF FAULT - Bar and ball on down-

thrown side. Dashed where inferred or
approximately located.

_______________ 15 .

SUBSURFACE MINING LIMIT - Showing areas
where dips of coal beds are greater than
15° and subsurface mining by conventional
methods is not considered feasible.
Reserve Base tonnages are calculated beyond
limit; Reserve tonnages are not. Arrow
points toward area where dips are greater
than 15°,

+ .
v

ANTICLINE - Showing subsurface trace of
axial plane.

To convert feet to meters, multiply feet
by 0.3048.

FIGURE 1. — Explanation for isopach and structure contour map.
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EXPLANATION

2000

OVERBURDEN ISOPACHS - Showing thickness of
overburden, in feet, from surface to top of
coal bed. Isopach interval 100 feet (31 m)
over strippable coal and 200 feet (61 m)
beyond the stripping-1imit 1ine.

1446 o

DRILL HOLE - Showing thickness of over-
burden, in feet, from surface to top of
coal bed.

COAL BED SYMBOLS AND NAMES - Coal beds
identified by bracketed numbers are not
formally named, but are numbered for
identification purposes in this quadrangle
only.

b4

TRACE OF FAULT - Bar and ball on down-thrown
side. Dashed where inferred or approxi-
mately located.

To convert feet to meters, multiply feet by
0.3048.

FIGURE 2, — Explanation for overburden isopach map.
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Quadrangle boundary
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NOTE: Isopachs are not drawn -
beyond dotted 1ine because
of insufficient data.
16 15 14

FIGURE 4. — Isopach map of the Middle Coal Group, coal bed [1].
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Quadrangle boundary
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T. 6 N., R. 92 W.

NOTE:
drawn beyond dotted line

Structure contours are not

because of insufficient data.
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FIGURE 5. — Structure contour

map of the Middle Coal Group, coal bed [1].
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Quadrangle boundary
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because of insufficient data.
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FIGURE 6. — Overburden isopach map of the Middle Coal Group, coal bed [1]
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NOTE:

Quadrangle boundary
4 2
RB  R(50%) R8s R(S0%)
0.09 0.04 0.11  0.05
Identified resources are not
calculated beyond dotted line
because of insufficient data. I
RB R(50%)
1.45 0.73
2.
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RB R(50%)
0.24 0.12
1.16 0.58
15 14
T. 6 N., R. 92 W.
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FIGURE 7. — Areal distribution and identified resources map of the
Middle Coal Group, coal bed [1].
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NOTE: Isopachs are not drawn
beyond dotted 1ine because
of insufficient data.

16 15 14
T. 6 N., R. 92 W.
21 22 23
? .|5 : J Miles
0 .5 1 Kilometers

FIGURE 8. — Isopach map of the Middle Coal Group, coal bed [2].
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Quadrangle boundary

NOTE: Structure contours are not
drawn beyond dotted line
because of insufficient data.

16 15 14
T. 6 N., R. 92 W.
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0 .5 1 Miles
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0 .5 1  Kilometers

FIGURE 9. — Structure contour map of the Middle Coal Group, coal bed [2].
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Quadrangle boundary
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NOTE: Overburden isopachs are not
drawn beyond dotted line
because of insufficient data.
16 15 14
T. 6 N., R. 92 W.
21 22 23

0 .5 1 Miles
(- | ]
| T T
0

.5 1  Kilometers

FIGURE 10. — Qverburden isopach map of the Middle Coal Group, coal bed [2].
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Quadrangle boundary
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FIGURE 11. — Areal distribution and identified resources map of the

Middle Coal Group, coal bed [2].
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Quadrangle boundary

4
9
NOTE: Isopachs are not drawn
beyond dotted lines because
of insufficient data.
16 15 14
T. 6 N., R. 92 W.
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0 .5 1 Kilometers

FIGURE 12. — Isopach map of the Middle Coal Group, coal bed [5].
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Quadrangle boundary
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drawn beyond dotted 1ines because
of insufficient data.
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FIGURE 13. — Structure contour map of the Middle Coal Group, coal bed [5].
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Quadrangle boundary

NOTE: Overburden isopachs are not drawn
beyond the dotted line because
of insufficient data.
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FIGURE 14. — Overburden isopach map of the Middle Coal Group, coal bed [5].
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Quadrangle boundary
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