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PREFACE

This coal summary initially was prepared for the 1979 Keystone Coal
Industry Manual, where it appears as the Colorado Chapter. [t 1ncludes
descriptive material concerning the geology of the coal fields and regions,
together with analysis of the various coal seams or groups of coal seams.

This report precedes more detailed analysis of historical data, geology of
coal fields and regions, and of the total coal resources of the state,
currently under investigation and study by the Colorado Geological Survey and
to be published at a later date. This summary report, therefore, should serve

a present need in providing information on the coal resources of the state not
otherwise available.

This 1979 summary, prepared by D. Keith Murray*, is an extensive revision
and up-date of the Colorado Geological Survey Special Publication No. 9.
Although the basic format of S.P. No. 9 has been followed, there have been
numerous areas of expansion, i.e., coal rank, coking coal, production, and the
inclusion of stratigraphic columns for each coal region and field. Other new
items include sections on transportation, state coal lands, state and county
taxation of coal, federal coal lands, and import export data.

ACKNOWLEDGEMENTS

Assisting D. Keith Murray in this revision were the staff of the Colorado
Geological Survey, Colorado Division of Mines, and others.

The Colorado Geological Survey expresses its appreciation to George F. Nielsen,
Editor-in-Chief, Mining Informational Services, McGraw Hill, Inc., publishers
of the Keystone Manual for the photo-ready copy that has made it possible to
reproduce this article in its entirety.

L. R. Ladwig
Chief-Mineral Fuels Section

*Then employed by the Colorado Geological Survey
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ABSTRACT

Colorado, with 8 coal-bearing regions and 20 coal fields, contains at
least 11 percent of the total remaining coal resources of the United States to
a depth of 6000 feet. Colorado coals range from early Late Cretaceous to
Eocene in age.

The higher rank bituminous coals and the largest reserves generally are
found in the Upper Cretaceous Dakota and Mesa Verde Groups/Formations in
western Colorado. The younger coals, generally of lTower rank (subbituminous A
to lignite), are found in Tatest Cretaceous and early Tertiary rocks in the
Green River, North and South Park, Raton Mesa, and Denver coal regions.
Marginal and premium grades of coking coal are found in the Carbondale, Crested
Butte, and Somerset fields, Uinta coal region; in the Trinidad field, Raton
Mesa region; and in the Durango field, San Juan River region.

Colorado coals range in rank from lignite to anthracite; over 70 percent
of the resource is bituminous, approximately 23 percent is subbituminous, 5
percent lignite, and less than one percent anthracite. Moisture, volatile
matter, and fixed carbon contents of Colorado coals vary considerably with rank
from region to region.

According to the U.S. Bureau of Mines (1977a), Colorado ranks seventh in
the total U.S. demonstrated reserve base of coal (16.3 billion short tons) and
fourth in the reserve base of bituminous coal. Furthermore, Colorado ranks
first in the reserve base of underground-minable low sulphur bituminous coal.

The Green River region produced over 9 million tons of the total 1973

state-wide coal production of 14.3 million tons. Projections for Colorado coal
production through 1985 is in the order of 32.2 million tons per year.

vi
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The largest presently available source of energy in
Colorado lies in its vast deposits of coal, which occur in
an area encompassing nearly 30,000 sq. mi., or approxi-
mately 28 percent of the State. Over 434 billion tons of
in-place coal resources are believed to remain in Colorado
(Averitt, 1975, p. 14) above an overburden thickness of
6,000 ft.; this estimate is nearly 11 percent of the total
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Figure 1. Coal-bearing regions and fields in Colorado.
i. Yampa 7. Grand Hogback 12. Trinidad 17. Middle Park
2. Book Cliffs 8. Danforth Hills 13. Boulder-Weld 18. South Park
3. Grand Mesa 9. Lower White River 14. Colorado Springs 19. Pagosa Springs
4. Somerset 10. Durango 15. Canon City 20. Nucla-Naturita
5. Crested Butte “11. Walsenburg 16. North Park 21. Tongue Mesa
6. Carbondale
Introduction resource in the entire United States and is the fourth

largest of all the States. To a depth of 3,000 ft., Colorado’s
remaining identified coal resources are listed (Averitt
1975) as nearly 129 billion tons. In terms of remaininé
identified bituminous coal resources, Colorado ranks
sc?cond, behind Illinois, but is first in terms of low-sulfur
bituminous coal (Averitt, 1975, p. 22). Most (over 80%)
of the coal resources of the State are believed to be min-
able by underground methods.

Colorado coal range in age from early Late Cretaceous
to Eocene, the largest and most widespread resources oc-



SEGLOSIC AcE SOUTHWEST NORTHWEST CENTRAL FRONT RANGE NORTHEAST SOUTHEAST
BSRTN T 1T Hw”\[m‘vv” T TTITTT ™ T ‘HV,H} 7 7 T - 7 3 P 7 -
PLIOCENE oy O TR N TS RSN BESALT ‘ ! OGALLALA FORMATION osu].uu FoRuATION
— 11— ; | Do — T BN
i ! ) S BROWNS PARK FM TROuS Ng'"" TRUMP CGL . ! ARIKAREE GROUP Co
wocene [ ! [ i N WAGON TONGUE FM - ; i
- L I . , mm'sm.y CONGLOMERATE UNNA"ED ROCKS s :
g |~ 25 CREFDE FORWATION 15 ARARTRASRIRAR oo o Lon L) wwite mive formaTion | STy o
2 | oucocene [ YHHANED YOLCANIC ROCK AR [[awsiTe RV PN ""”W CASTLE “ROCE rgnm?lgn ] ‘ I THIHERIR !
b [ I T MILE GA K L] AYOL T IASARARRRARAREI DEVILS HOLE FORMATION
w _4D_M [ . : R ! ) T T
i ) JINTA FORMATION URRARED ROCK R N 1 ! i i
EOCENE I \‘. L Il \ulunl GREEN RIVER FORMATION _________QC_L,___ i . ) ; FARISITA FORMATION
G N ; | e TN - COCHARE, FORNATION
SAN JOSE FORMATION TR tam.uour FORMATION oot !
p—— 60 w=f \!AS-\NH FERNALIDR oo AR NATIH
PALEGCENE o Al 4 - BERNER -OAUSON FORNATION SoiSoN CANYON rouumon
702 ——d FARMINGTON 55 |7 UNIGH FN jomo EREER €O WIDOLE PARK Fi ARAPARDE FORMATION ®RTEN TORNRTION
i FORMATIoN R T T 7 7~ CARBNIE. FORUATION | CABAWIE F ORWATION VEQBED FORMATION
0J0 ALAMO SS L;,EE s 3 ILL )._‘f TRINIDAD FORMATION
" i [ s
¥ ; FO¥ AILLS 55 ] |
KIRTLAND SHALE M N L TR i
,___,E.IB.CIT)_URE L FREk ; nasnvmui WILLIAMS FORK PN PIERRE SHALE PIERRE SHALE PIERRE SHALE - ROCKY FORD MER
T LEWIS SH GRoup ; F—p——p —— o ——7 —
MENEFEE —ﬁ . HYGIENE MEBR
Joesa] - £ s T e PIERRE SHALE NI IEY ASERONSR A
UPPER  raoe] ; i : e v
BUPICA MORA NIDBRARA SMOKY HILL MBR]  NIOBRARA SHOKY HILL MBR SMOKY HILL MBR
CRETACEOUS A0 CREWSSE [ppee wancos sl “CF WIOBRARA FORMATION |  Fonmerion ononT on NIOBRARA FORM
' FTHAYS LS WeR. FTHAYS LS WBR FT HAYS Ls wem
MANCOS SHALE T " T
eaLl MANCOS SHALE TN : i Ll
LowER CARLILE CARLILE canciLe
WANCOS FRONTIER S5 BENTON | SHALE BEnToN | sHALE (COBELL S5 (CODETL 55 ]
SWALE (CREENHORN L5 WOH ] T [GREENHORN (5 GROUP I~ GREERHORN LS GROUP GREENHORN LS | BENTON GROUP GREEnnonu [
GRANEROS SH GRANEROS SH

GRANEROS SH

DAKOTA GROUP

DAKOTA SANDSTONE

jrorrreT

| T T . 1
RO _CANYGH FML ] EDAR _WOUNTAIN FN it b
ot RONNT

- MESOZO04C

LOWER
CRETACEQUS [~ f
135¢5

a1 =
sout T D SANDSTONE ]
DAKOTA 0UTH DAKOTA
r GROUP PLATTE BROUP 4 SANOSTONE
: b o KIOWA SH
- CYYCE FM % PURGATQIRE FM I.

Figure 2,

Colorade stratigraphic correlation chart, parts of Mesozoic and Cenozoic Periods. Coal-bearing units

are shaded. (from Pearl, R.H., and Murray, D.K., 1974, Colorado Stratigraphic Correlation Chart: Colorado Geol.
Survey, 1 plate).

curring in the Mesaverde Group (Upper Cretaceous). The
marine-influenced (paralic) Cretaceous coals, related to
regressions of the Late Cretaceous seaway, generally are
of higher rank and better quality than are the non-marine
(limnic) Tertiary coals found in the more restricted
Laramide-age structural basins. Of the eight coal-bearing
regions in Colorado, the most important from the stand-
point of both total in-place resources and present annual
production are the Green River and Uinta regions in the
northwestern and west-central parts of the State, respective-
ly.

Since 1864, over 632 million short tons of coal have
been mined in Colorado, which is approximately one year’s
current output of the entire United States. Based on pre-
liminary data, total coal production in Colorado during
1978 amounted to over 14 million tons, an all-time record.
The State’s previous coal production high, 12.658 million
tons, occurred in 1918; this figure was surpassed during
November 1978. Colorado’s 1978 production came from
approximately 65 licensed coal mines (of which only 44
actually produced coal during the month of November).
Nearly 70 percent of the coa! mined in the State during
1978 came from surface mines. On the basis of plans
announced by industry, and barring undue adverse impact
of proposed EPA sulfur dioxide emissions regulations on
Colorado’s low-sulfur coal, the State’s coal output should
exceed 20 million tons per year by 1980.

The low sulfur, ash, and moisture content, together with
generally high heating values, of the typical coals of this
State are resulting in increasing demand for both steam-
quality and metallurgical-grade coals. Bituminous coal
comprised 94 percent of Colorado’s 1978 production; the
balance was subbituminous in rank (mainly subbituminous
A). Approximately 20 percent of the coal presently mined
in the State is used for metallurgical purposes. Two-thirds
of the coal now consumed in Colorado is utilized for
steam-electric power generation, and this percentage is
steadily increasing. Most of the remainder of the coal con-
sumption is for metallurgical and industrial requirements.
The rising demand for low-sulfur, high-Btu coal for power-
generating and industrial purposes, together with the fact
that perhaps 75 percent of our coal resources occur either
on private or State-owned lands, assure a bright future for
the coal industry in Colorado.

2

Coal-Bearing Regions

The coal resources of Colorado occur entirely within
the Rocky Mountain coal province. The eight named coal-
bearing regions and 20 coal fields (Fig. 1) are located in
the western three-fourths of the State: in the western part
of the Great Plains; within intermontane basins west of
Denver; and in the Colorado Plateau province, which ex-
tends westward into eastern Utah (see Averitt, 1972, Fig.
3). These coal-bearing regions encompass approximately
29,600 sq. mi. (or 28 percent of the total area of Colorado)
and contain at least 11 percent of the total remaining coal
resources of the United States to a depth of 6,000 ft.

Coal-Bearing Rocks

Colorado coals range in age from early Late Cretaceous
to Eocene. The higher rank bituminous coals, and the
largest reserves, generally are found in the Upper Cretace-
ous Dakota and Mesaverde Groups/Formations (Fig. 2)
in western Colorado, especially in the region from Garfield
County south to the New Mexico State line. The oldest
coals in Colorado occur in the Dakota Sandstone (or
Group) in the southwestern part of the State (northern
San Juan River region, Durango to Nucla-Naturita field
areas). Successively younger coals were laid down as the
Late Cretaceous Western Interior seaway retreated east-
ward and northeastward from the region.

The youngest coals, generally of lower rank (subbitu-
minous A to lignite), are found in latest Cretaceous and
early Tertiary rocks in the Green River, North and South
Park, Raton Mesa, and Denver coal regions. Subbituminous
coals occur in the Cretaceous Lance, Laramie, and Verme-
jo Formations; in the Paleocene Fort Union and Raton
Formations; and in the Paleocene-Eocene Wasatch and
Coalmont Formations. Lignite is restricted to the Paleocene-
age upper part of the Denver Formation in the central
Denver coal region.

Structure of Coal-Bearing Regions

The San Juan River, Uinta, Green River, Raton Mesa,
and Denver coal regions, for the most part, are located



within Laramide-age structural basins. The interior areas
of these basins appear to be relatively free from structural
complications; the coal beds here probably are not highly
folded, faulted, or otherwise disturbed. However, some of
the margins of these structural basins are moderately to
severely folded and faulted; in places, Tertiary igneous
activity has metamorphosed the coal to anthracite and
even to coke. The Uinta region, which is located partially
within the Piceance Creek basin, and the Green River
region, the Colorado portion of which includes the Sand
Wash basin, each contain significant coal resources to
depths exceeding 10,000 ft.; these are the deepest structural
basins in the State.

The Canon City, North Park, and South Park coal
regions occur in smaller, generally more structurally com-
plex, Laramide-age basins.

Only a small part—possibly 5 percent—of the coal re-
sources of Colorado today are considered to be surface-
minable due to the limited areas within the coal-bearing
regions in which the coal beds are both of gentle dip and
under “shallow” cover.

Coal Rank

Colorado coals range in rank trom lignite to anthracite;
over 70 percent of the State’s coal resources are bitumin-
ous. approximately 23 percent subbituminous, 5 percent
lignite, and less than 1 percent anthracite.

In a general sense, the older the coal, the higher the
rank; however, geologic factors such as higher geothermal
gradient and deeper burial can significantly increase the
rank of even the youngest coals.

For the most part, coals in Colorado are low-slacking.
Many also are nonagglomerating, although significant
resources of coking coal are found in parts of the Ulinta,
San Juan River, and Raton Mesa regions (see discussion
below).

The coal-bearing sequences and coal ranks, by region,
can be generalized as follows (units currently being mined
are italicized) :

Canon City Region (or field):
Vermejo Formation (Upper Cretaceous)—
high-volatile C bituminous

Denver Region:
Denver-Dawson Formations (Paleocene part)—
lignite A to subbituminous C
Laramie Formation (Upper Cretaceous)—
subbituminous B and C

Green River Region:
Wasatch (Eocene), Fort Union (Paleocene), and
Lance (Upper Cretaceous) Formations—probably
mostly subbituminous B and C.
Mesaverde Group (Upper Cretaceous)—mostly high-
volatile C bituminous, some high-volatile B bituminous
and subbituminous A.

North Park Region (or field):
Coalmont Formation (Paleocene-Eocene)—
subbituminous A and B.

Raton Mesa Region:
Northern part of region (Walsenburg coal field) :
Raton Formation (Paleocene-Upper Cretaceous)—
high-volatile B and C bituminous (non-coking)
Veremjo Formation (Upper Cretaceous)—
high-volatile B and C bituminous (non-coking).
Southern part of region (Trinidad coal field) :
Raton Formation (Paleocene-Upper Cretaceous)—
high-volatile A and B bituminous (generally of
coking quality).

Vermejo Formation (Upper Cretaceous)—
high-volatile A and B bituminous (generally of
coking quality).

San Juan River Region:

Fruitland Formation (Upper Cretaceous)—
high-volatile B and C bituminous

Menefee Formation of Mesaverde Group (Upper

Cretaceous)—
high-volatile A and B bituminous (locally of coking
quality)

Dakota Formation or Group (Upper Cretaceous)—
high-volatile B and C bituminous (currently mined
only in Nucla-Naturita field; may locally be of
coking quality).

South Park Region (or field):
Laramie Formation (Upper Cretaceous)—
subbituminous A and B (not produced since 1932).

Uinta Region:
Mesaverde Group (Upper Cretaceous)
anthracite and semianthracite (restricted to areas
of igneous activity in southeastern part of area,
especially in Crested Butte field); medium-volatile
bituminous (high-grade coking coal, chiefly in Coal
Basin area of Carbondale field); high-volatile A, B,
and C bituminous (of coking quality in parts of
Carbondale and Somerset fields); subbituminous
A and B (?) (only in local areas near outcrops).

Proximate Analyses and Sulfur Content

Moisture, volatile matter, and fixed carbon contents of
Colorado coals vary considerably with rank from region to
region. Moisture contents generally are in the 1-2Q percent
range, as-received. However, some of the subbituminous
coals and lignites in the Denver region contain as much
as 38 percent moisture. An overall average of about 12
percent moisture is considered reasonable for Colorado
coals. Statewide, volatile matter content varies from 6.9
percent (in anthracite in Crested Butte field) to approxi-
mately 45 percent, with most coals being in the 31-40 per-
cent range. Fixed carbon contents typically vary between
39 and 69 percent.

The ash contents of coal beds in Colorado vary consider-
ably as a result of different environments of deposition.
even within the same coal “zone”. The range typically is
from approximately 2-20 percent, averaging about 6 per-
cent. Locally, however, ash contents may reach 25-30
percent, as-received.

Sulfur contents of most Colorado coal beds vary from
0.2-1.2 percent, as-received. More than 99 precent of the
coals analyzed contain less than 1.0 percent; and more
than 50 percent, less than 0.7 percent sulfur. The bulk of
the coal being surface-mined in Colorado at present (over
two-thirds of the State’s production in 1978 was from sur-
face mines) contains between 0.2 and 0.5 percent sulfur;
on the other hand, much of the underground-mined
metallurgical-grade coal in Colorado contains 0.5-1.0 per-
cent sulfur, still low in comparison with many Eastern
coals. Recent work by the U.S. Geological Survey and the
Colorado Geological Survey (Boreck and others, 1977,
Schultz, 1979) indicates that organic sulfur usually pre-
dominates, followed by pyritic sulfur and sulfate, at least
insofar as the coal fields sampled to date are concerned.
A typical coal in the Yampa field, Green River region
shows the following forms of sulfur analysis: organic’
0.49 percent; pyritic, 0.03; and sulfate, 0.03: total sulfur:
0.55 percent. Abnormally high pyrite content can be re-
duced by conventional coal preparation techniques to 0.5
percent sulfur or less. In terms of pounds of sulfur per
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million Btu, most of the coal being surface-mined in
Colorado today for use in steam-electric power plants
contains between approximately 0.2 and 0.5 Ibs/million
Btu, well within the definition of low-sulfur coal: namely,
one which contains 0.6 Ib or less sulfur per million Btu,
and thus meets EPA regulations for fossil fuel-fired steam
generating units when combusted without removal of
any of the sulfur dioxide (SO.,) from the combusion
effluents.

Washability

During 1977, only. 10.2 percent (or 1.2 million tons) of
the coal mined in Colorado was washed; and only 0.1
percent (15,157 tons) was chemically treated or oiled
(Table 6). Most Colorado coals do not require treatment
other than sizing in order to meet market demands
(generally 2.5 in. x O in.). Relatively high ash contents in
some of the coals is the main reason for washing. Grind-
ability indices ‘of Colorado coals generally vary between
45 and 50.

Heating Values

Most of the subbituminous and bituminous steam coal
being produced today in Colorado ranges from about
10,000-13,600 Btu/lb; and coking coal, from 12,070 to
over 14,000 Btu/lb, as-received. On a dry, ash-free basis,
most Colorado coals vary between 13,300 and 14,500
Btu/1b in heat content. On a moisture- and ash-free basis,
an average of approximately 14,000 Btu/1b is reasonable
for most Colorado coals; and on an as-received basis, about
11,370 Btu/1b.

Carbonizing Properties

Many Colorado coals are nonagglomerating and may be
carbonized in fluidized systems. Chars produced at re-
latively low temperatures (450°-700° F) contain about
8.5-14.4 percent residual volatile matter and are easily
ignited. Char heating values on a moisture-free basis vary
from 14,600-14,960 Btu/lb and are suitable for boiler
fuel. Lump chars can be produced from most Colorado
coals but are relatively weak. Some of the lump chars
might constitute suitable substitutes for coke “breeze” in
special uses.

Coal Analyses

Since 1975, the Colorado Geological Survey and the
U.S. Geological Survey have conducted cooperative pro-
jects to sample and analyze most of the producing coal
mines in Colorado, together with coals likely to be mined
in the future that have been cored by both Federal and
industry drilling programs. Trace-elements and other
geochemical analyses are done by the U.S.G.S. in the
Denver area; and the proximate, ultimate, and related
analyses are performed by the U.S. Bureau of Mines labor-
atory (now under the jurisdiction of the Department of
Energy) in Pittsburgh, Pa.

Results of the first phrase of this program have been
published (Boreck and others, 1977), and additional re-
sults will be published by the Colorado Geological Survey
during 1979 (Schultz, 1979) and succeeding years. In-
cluded in the analyses resulting from this ongoing coal
sampling program are trace-element composition of the
laboratory ash of coal samples, partings, roof-rocks, and
floor-rocks (31 trace elements are examined); major, minor,
and trace-element composition of coals, on a whole-coal
basis (42 elements are tested for); and proximate and
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ultimate analyses, heating values, and torms of sulfur
determinations, etc. Table 1 displays some of the results
of the first phase (year 1975) of our coal sampling pro-
gram (from Boreck and others, 1977, Table 10).

Although many of the analytical results of our sampling
programs conducted during 1976, 1977, and 1978 have
not been fully tabulated and correlated, it appears certain
that none of the Colorado coals sampled to date—and
these include coals from all of the larger producing mines
in the States—contains significant quantities of toxic or
radioactive elements (such as arsenic, mercury, selenium,
strontium, thorium, and uranium). In fact, most appear to
contain smaller amounts of these substances than do coals
from other regions of the United States.

Table 1. Arithmetic Mean of Proximate, Ultimate,
and Heating Value Analyses for Fields
(Boreck and Others, 1977, Table 10).

Green
River Northern
Region— North Rocky Great

Yampa Park Mountain Interior Plains

Field Field Province Province Province

Moisture (%) 8.0 14.9 12.9 7.2 24.5
Volatile Matter (%) 37.4 35.0 36.0 322 317
Fixed Carbon (%) 45.9 41.5 42.0 48.0 354
Ash (%) 9.0 8.6 9.1 12.6 8.3
Hydrogen (%) 5.4 5.7 5.6 4.9 6.2
Carbon (%) 63.9 57.1 59.7 65.2 49.2
Nitrogen (%) 1.6 0.8 1.2 1.2 0.9
Oxygen (%) 19.8 27.3 23.8 12,2 34,2
Sulfur (%) 0.5 0.4 0.6 3.9 12
Heat Value (Btu/1b.) 11,20. 9,930 10,480 11,580 8,480

Coking Coal

Marginal and premium grades of coking coal are found
in the Carbondale, Crested Butte, and Somerset fields,
Uinta coal region; in the Trinidad field, Raton Mesa
region; and in the Durango field, San Juan River region
(Fig. 1).

Colorado has been a leading producer of coking-coal
in the West for many years, and contains two of the four
major coal fields that produce good quality coal and ac-
count for most of the production of coking coal in the
western U.S. (Averitt, 1966). In the 1960s, the American
steel industry began relying more heavily upon quality
blending coals to supplement the declining supplies of
premium-grade coking coals for their coking operations.
With the advent of a market for premium-quality as well
as for blending-quality coals, and the continued depletion
of readily available Eastern coal reserves, the Western
States have assumed a role of increasing importance as a
source of coking coal.

Today, Colorado, New Mexico, and Utah produce most
of the coking coal consumed by the three steel mills oper-
ating in the West. These mills are located in Pueblo,
Colorado, Provo, Utah, and Fontana, California, and they
supply much of the West’s demand for steel. Some of the
coking coal produced in Colorado, New Mexico, and Utah
is shipped eastward to be used in tempering coking-coali
blends in some of the Eastern steel mills. Colorado pro-
duces approximately 40 percent of the marginal and pre-
mium grades; Utah, the balance of the premium grade; and
New Mexico, the balance of the marginal grade coking
coal (premium grade coking coal includes low-volatile,
medium-volatile, and high-volatile A bituminous coals
with 0-8.0% ash and 0-1.0% sulfur; and marginal grade
includes low-volatile, medium-volatile, and high-volatile
A bituminous coals with 8.1-12.0% ash and 1.1-1.8% sul-
fur).

CF&I Steel Corporation and United States Steel Cor-
poration still maintain their own captive (i.e., company-
owned) coal mines in Colorado. CF&I Steel ships coal from
its Allen and Maxwell mines, in Las Animas County, to its



Table 2 turrently F;oﬁucing Coking Coal Mines in
Colorado (Jones and Murray, 1977).

Production Overburden
(short Thickness
Mine Name County tons) (feet)
1976 1977
Bear Gunnison 109.226 226,221 1200
Hawk’s Nest East (#2) Gunnison 26,787 190,350 1600
Hawk’s Nest West (#3) Gunnison 155,732 12,363 1600-2000
Somerset Gunnison 950.156 914,552 200-2000
Allen Las Animas 618,867 582,257 400-1100
Maxwell (New) Las Animas 0 31,815 400-1400
Coal Basin Pitkin 108,874 123,182 1000-3000
Bear Creek Pitkin 115.547 58,352 1000-3000
Dutch Creek #1 Pitkin 132,408 232,481 1000-2500
Dutch Creek #2 Pitkin 268,902 208,142 1000-3000
L.S. Wood Pitkin 263,109 298,405 1000-3000
Thompson Creek #1(New) Pitkin 530 7,455 400-1300
Thompson Creek #3 (New) Pitkin 150 8,413 400-1300
Total 2,749,988 2,893,988

Pueblo, Colorado steel mill. Likewise, U.S. Steel transports
coal from its Somerset mine, in Gunnison County, to its
Geneva steel mill, located near Provo, Utah (Jones and
Murray, 1977).

The Raton Mesa region contains coking coal of general-
ly lower quality than that in the other two main areas of
occurrence in Colorado; however, it is the most readily
accessible region from the standpoint of transportation.
The San Juan River region is the least known of the three;
it produces a medium-quality bituminous coal. Problems
involving the thinness of the coal beds and the lack of
rail transportation in southwestern Colorado need to be
considered. The southeastern third of the Uinta region
produces the most desirable coke-oven feedstock in
Colorado; transportation problems, depth of overburden
(this is the deepest coal mined in Colorado), and abnormal-
ly gassy coals tend to hinder development of the resource
in this area.

A significant percentage of the bituminous coal re-
serves of Colorado lie beneath more than 1,000 ft. of over-
burden. Consequently, such reserves have not been in-
cluded in the “demonstrated coal reserve base” tabulated
by the U.S. Bureau of Mines (1977a), which uses 1,000 ft.
as the maximum minable depth criterion for all ranks of
coal except lignite. In western Colorado, for example,
virtually all of the major underground coal mines today
are mining beneath cover ranging from 1,000-3,000 ft. in
thickness. The portals of these mines are in the sides of
steep-walled valleys, and the coal is mined by means of
drift- or slope-mining techniques. Because of the rugged
topography in these areas, overburden rapidly increases
as mining progresses, often attaining 1,000 ft. in thick-
ness within relatively short distances in from the portal.
As shown on Table 2, much of the coking coal being mined
today in Colorado comes from reserves that exist beneath
greater than 1,000 ft. of overburden and, as a consequence,
have not been included in the demonstrated coal reserve
base computations of the Bureau of Mines (1977a).

According to Jones and Murray (1977), the total produc-
tion represented by these mines, all of which presently are
mining beneath more than 1,000 ft. of overburden,
amounts to 29 percent of the State’s total 1976 coal pro-
ductioh of 9,461,513 tons. Over 32 percent of the deep-
mined coking coal (or 888,840 tons), which represents
approximately 9 percent of the total coal production of
the State in 1976, came from mines working beneath from
2,000 to nearly 3,000 ft. of overburden. It should be
noted that the 1977 production figure no doubt would
have been somewhat higher had there not been a labor
strike in some of the larger mines in late 1977-early 1978.

Specific Gravity of Coal

Specific gravities of Cdlorado coals, based on available
analyses, range from 1.280 for bituminous coal from the
Farmers (old Paonia Farmers) mine, Somerset coal field,

Delta County; to 1.468 for anthracite from the Yampa
coal field, Routt County.

Average specific gravity for cleaned bituminous coal in
Colorado is 1.332; for subbituminous coal, 1.291.

The specific gravity of coal varies considerably with
rank and with ash content. For unbroken coal in the
ground, the following values are considered to be repre-
sentative (Averett, 1975, p. 21):

Anthracite and semianthracite—specific gravity
(sp gr) 1.47 (2,000 tons/acre-foot)

Bituminous coal—sp gr 1.32 (1,800 tons/ ac-ft.)
Subbituminous coal—sp gr 1.30 (1,770 tons/ ac-ft.)
Lignite—sp gr 1.29 (1,750 tons/ ac-ft.)

Coal Transportation

In 1976, railroads were used to ship. 8 million tons of
Colorado coal, 45.5 percent of which was shipped out-of-
state. A large part of the tonnage that was shipped by rail
—5.56 million short tons—was initially trucked to the
railhead. Trucks were used exclusively for transporting
approximately 1.5 million tons of coal, all of which was for
in-State consumption by homes, businesses, institutions,
and utilities (Dawson and Murray, 1978).

Most of the current coal developments are located in
western Colorado, while the greatest demands are coming
largely from eastern Colorado. There are three train routes
across the Continental Divide, all on the Denver and Rio
Grande Western Railroad. The trackage used for unit train
coal transport often suffers greatly from heavy weights
and frequent usage. The Union Pacific line from the
Walden area, in Jackson County, northward into Wyoming
will not accommodate unit train traffic at all. The Colorado
& Southern Railway, Burlington Northern and AT & SF
railroads haul unit train loads of coal along the Front
Range Corridor, from Wyoming to New Mexico. Map
Series 9) Jones and others, 1978), published by the
Colorado Geological Survey, shows that railroads of
Colorado and the routes and directions travelled by coal
trains in the State.

Contracts for future coal production reveal that approxi-
mately 2 million tons will be transported by truck and as
much as 13.9 million tons by rail in Colorado possibly as
early as 1985. Based on these figures, the use of truck
transportation will increase 33 percent, and rail use will
increase 74 percent between 1976 and 1985 (Dawson and
Murray, 1978).

The lack of a major railroad in all of southwestern
Colorado severely limits the potential market for coal pro-
duced in that region. Options available to the mine oper-
ators include (1) producing for a limited local domestic
market, or (2) trucking the coal some 150 miles east to the
nearest railhead (which adds approximately $7 per ton to
the price of the coal).

State Coal Lands

In June 1978, approximately 145-150 State coal leases
were in force, totalling some 282,000 acres (224,187 acres
in FL 1976-1977).

From 1908 to July 1, 1977, over 22.5 million short
tons of coal were produced from State lands. During FY
1976-1977, 868,678 short tons of coal were produced
from State lands (Colorado State Board of Land Com-
missioners, 1978, p. 14); and both production and income
received from State coal leases are expected to be signi-
ficantly higher when the FY 1977-1978 statistics are com-
piled. From 1908 to July 1, 1977, more than $4.6 million
in royalties, rentals, and bonuses has been paid to the
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State Land Board by coal lessees.

During FY 1976-1977, $320,009 in cash receipts was
received by the State Land Board—$145,570 from annual
rentals of coal leases and $175,439 in royalties from coal
production (no lease bonus money was received that year).
Of the rentals, $142,238 was allocated to the Public School
Income Fund, and $3,332 to the Colorado State Univer-
sity Income Fund; all of the coal royalties went to the
Public School Permanent Fund (Colorado State Board of
Land Commissioners, 1978).

Table 3 shows that income to the School Permanent
Fund increased approximately 650 percent during the
1977-78 period. Coal rentals received during the same
period are nearly twice the amount collected in the pre-
vious year. These coal rental receipts are allocated to the
School Income Fund.

Table 3. Colorado State Board of Land
Commissioners’ Receipts From Coal Leases,

May 1978.
July 1, 1976 July 1, 1977
to . to

May 31, 1977 May 31, 1978
SCHOOL PERMANENT FUND
Coal Production Royalties $114,460.24 $755,533.03
SCHOOL INCOME FUND
Coal Lease Rentals 128,011.50 231,234.79

State and County Taxation of Coal

“The Severance Tax will be levied against mining oper-
ations . . . (including coal) to Colorado effective January
1, 1978.”

The 1977 Severance Tax Act, H. B. 1076, was enacted
by the Colorado General Assembly to serve two purposes:
(1) to recover a portion of the State’s mineral wealth lost
by the removal of non-renewable natural resources, and
(2) to provide a potential source of revenues necessary to
assist State and local governments in mitigating the im-
pact of resource development.

An incentive for underground coal mining is built into
the new severance tax by crediting underground mines for
50 percent of the tax. In essence, therefore, underground
production is taxed at a rate of only $0.30 per ton, while
surface mined coal is taxed at a rate of $0.60 per ton. No
tax is levied on the first 8,000 tons produced per quarter.

The revenues from the coal severance tax will be divided
among three separate State collections: The General Fund,
the Local Government Fund, and the State Trust Fund.
Through 1981, 45 percent of the revenue is designated for
the Local Government Fund; the initial 45 percent
designated for the General Fund will decrease to 20 per-
cent by 1981, while the initial 15 percent designated to
the State Trust Fund will increase to 35 percent by 1981.

It is estimated that Colorado will receive between $5
and $6 million from severance taxes imposed upon coal
production during calendar year 1978.

Ad valorem taxes, a Colorado property tax that each
county directly collects, is based by statute on assessed
valuations. These valuations generally amount to 30 per-
cent of the actual market value of real and personal
property remaining in possession at the conclusion of the
business year; in other words, valuations for 1976 coal
production and coal company property or improvements
are based upon the remaining resources or property as of
January 1, 1977. If actual value is not determinable, the
base is supposed to be what the property will bring at a
fair voluntary sale.

Proceeds from ad valorem taxes are used to cover the
costs of city, town, and county governments and the costs
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of school districts (fire, water, samtatlon, S

The Statewide coal-related valuation total of $32,161 770
for 1977 represents more than a 60 percent increase over
the total 1976 valuation of $19,508,390.

The 1976 Statewide assessed valuation of coal land and
real property, taxed at a representative levy for a rural
county of 66 mills, indicates a total income from ad
valorem taxes of nearly $1.29 million. The 1977 assessed
valuation of $32.16 million, taxed at the same mill levy,
would have resulted in ad valorem tax revenues paid by
the coal industry to 15 coal-producing counties of over
$2.12 million (Dawson and Murray, 1978).

Federal Coal in Colorade

Preliminary compilations by the U.S. Bureau of Land
Management (BLM) indicate that at least half of Colorado’s
coal resources lie on privately owned land. The rights to
the remainder appear to be split- more or less equally be-
tween State and Federal ownership. Some 8.8 million
acres of coal rights in the State are owned by the Federal
government; on about 72 percent of this land, the Federal
government controls both the coal and the surface rights
(Dawson and Murray, 1978).

Federal coal lands cannot be claimed under the Mining
Law of 1872; therefore, all Federal coal land is adminis-
tered by the BLM, and all mining operations are super-
vised by the U.S. Geological Survey Conservation Division
under provisions of the Mineral Leasing Act of 1920. The
BLM estimates that 60 billion tons of coal resources are
under Federal ownership in Colorado. Of this amount,
approximately 6.4 billion tons (over 10% ) are surface-
minable. Recoverable coal reserves in Colorado held under
Federal lease are estimated to be 1.65 billion tons (of which
273 million tons are surface-minable). Recoverable coal
reserves held under Federal Preference Right Coal Lease
Applications are estimated at 890 million tons. From April
23, 1925, when the first Federal lease was issued, to the
June 6, 1973 Federal Coal Leasing Moratorium, the U.S.
Government issued 56 competitive bid leases, aggregating
44,234 acres, and 56 preferential right leases (resulting
from prospecting permits) aggregating 77,631 acres (Speltz,
1976, p. 11).

Historically, only 5 percent of the State’s total coal
production has come from Federal leases, and less than 4
percent from State-owned lands. However, in 1976, 30
percent of Colorado’s coal was obtained from leased
Federal lands and approximately two-thirds from privately
held lands, while coal production from State lands re-
mained at S percent of the total.

Twenty-two mines licensed in 1977, with planned re-
covery of over 500 million short tons, are either partially
or entirely on Federal lands. Three test sites involving large
leasholds are totally on Federal lands; however, no produc-
tion or reserve estimates are available for these tracts.
State of Colorado’s Share of Federal Coal Lease Revenues

The Mineral Leasing Act of 1920 designates that royal-
ties collected by the Federal government for coal produced
on leased Federal coal land be shared with State govern-
ments. As a result, Colorado to date has received the
revenues shown on Table 4 (Dawson and Murray, 1978,
p. 44).

Table 4. Colorado’s Share of Federal Coal Lease
Revenues (Dawson and Murray, 1978, p. 44).

FY Calendar
1975 Year 1976

Colorado Fed. tonnage — 2,652,092 ST+

Calendar
Year 1977

4,021,197 ST

(Suriace) — (1,942,505 ST) (2,761,978 ST
(Underground) — ¢ 709,587 ST) (1,259,219 ST)
Colorado revenues? $158.957 $387,770 $422,542
(Surface) - ($318,387) ($281,574)
(Underground) — ($ 69,382) ($140,968)

* Short tons. 1 Federal royalties aliocated to the State,
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Figure. 3. Colorado interstate coal shipments, present (1976) and future contracts (Dawson and Murray, 1978, p. 77).

Royalty rates applied to coal production have increased
over the years. According to the U.S. Geological Survey
(1977), the 1976 Federal revenue was collected at an
average rate of 22 cents/ton, or 3.2 percent of the nation-
ally averaged F.O.B. mine price of $6.82 per ton. Coal
produced from Federal land in Colorado, however, was
assessed at an average of 15-17.5 cents per ton, based on
an average F.0O.B. mine price of $15.26 per ton. The
Federal government collected a total of $1,034,053 in
1976, from which Colorado was allocated 37.5 percent,
or $387,770. The State’s revenue was then allocated to
public schools (25%), conservation (10%), the socioeco-
nomic impact fund (15%), and the counties from which
the coal had been mined (50% ), as mandated by legisla-
tion.

The Federal Coal Leasing Amendment Act of 1975,
Rev. 1976 (FCLAA of 1975, Rev. 1976) changes the rate
for royalties, allowing a very significant increase in revenues
on any leases issued thereafter. Effective January 1, 1977,
royalties are collectable at the minimum rate of 8 per-
cent of the value of underground-mined coal and 12.5
percent of the value of surface-mined coal; the value of
the coal is to be determined for each mine. The States’
share of these revenues was also changed; instead of re-
ceiving 37.5 percent of the revenues, the States now receive
50 percent. The additional 12.5 percent turned over to
the States has been designated by law to be placed in
facilities and services planning, construction, and main-
tenance as needed by growth-impacted communities. The
revenues shown above for Colorado in 1977 reflect only
the increase in the State’s share and not the increase in
royalty rates, because no new Federal leases were issued
in* 977

Coal Prices

According to the U.S. Bureau of Mines (1977b), the
coal produced in Colorado during 1976 was valued at over
$144 million, assuming an F.O.B. mine price of $15.26/
ton (the assumed price for 1977 was $16.22). However,
1976 price estimates that are more specific to the type of
coal mined are as follows:

steam/stoker—$12-$18/ton
lump —8$15-$25/ton
metallurgical—$20-$40/ ton (or more)

Metallurgical coal has specific qualities that render it
vital to the steel processing industry. Its coking qualities,
together with the fact that it is mined underground, boost
the price of such coal to as much as $40 (or more) per
ton. According to reliable sources, the cost of mining
coking coal in Colorado can be $20/ton or higher.

Imports and Exports of Colorado Coal

The 4.7 million tons of coal that were shipped out-of-
State in 1977 represent an increase of 31 percent over
that exported during 1976. The large demand for Colorado
coal in Utah and California came from steel plants (Fig.
3). In Illinois, Towa, and Nebraska, both utilities and indus-
try bought significant amounts of Colorado coal, while
in Indiana the demand came entirely from utilities. How-
ever, Colorado power plants required imports of coal
totalling 3.5 million tons. The imported coal was used by

eastern Colorado electric power generating plants (e.g., in



Pueblo). About 89 percent of the imports came from the
Amax Belle Ayr mine in the Powder River basin of north-
eastern Wyoming; the remaining imports came from Utah,
the Appalachian region, and the Oklahoma-Arkansas region
(Dawson and Murray, 1978).

Colorado was a net exporter of coal in 1973, 1974,
1975, and 1977, as shown on Table 5 (Colorado Division
of Mines and Colorado Geological Survey).

In 1977, the Mississippi and Arizona demand came from
utilities. The large demands in Texas came from both
industry and utilities.

New production in 1978 will supply users in Texas, as
well as in a number of other States (refer to Fig. 3).

Table 5. Imports and Exports of Colorado Coal,

1973-1977,
Year Imports/Exports
1973 Imports .exceeded exports
1974 Imports 2.7 million short tons (MST)
Exports 2.9 million short tons (MST)
1975 Imports 2.5 million short tons (MST)
Exports 2.6 million short tons (MST)
1976 Imports 3.6 million short tons (MST)
Exports 3.6 million short tons (MST)
1977 Imports 3.5 million short tons (MST)

Exports 4.7 million short tons (MST)

Coal Mining and Production

Since 1864, Colorado mines have produced over 632
million short tons of coal (Fig. 4), approximately equal to
the annual production of the United States. Colorado’s
previous all-time record production (surpassed, at long
last, during November 1978) of 12.658 million tons
occurred in 1918; production then declined markedly dur-
ing the Depression years. A slight increase in the State's
coal production took place during the period 1941-1945
(World War II). Colorado coal output declined drastically
from 1945 to 1963, reaching a low of 2.9 million tons in
1954, the lowest since 1889. Much of this decrease was
due to the increased use of natural gas (the price of which
was fixed by action of the Federal Power Commission in
the early 1950’s) and to the replacement of coal-burning
trains with diesel-powered locomotives. Coal production
in Colorado fluctuated between approximately three and
six million tons per year until 1973, when the present rise
in annual production began.

Even though Colorado is one of the smaller producers
of Rocky Mountain coal, currently producing less than 10
percent of the region’s coal, and only 1.5 percent of the
U.S. total, nevertheless its annual production has increased
dramatically—over 250 percent—since 1971, as shown by
the following tabulation (Colorado Division of Mines,
1978):

1971 5.31 million short tons (MST)
1972 5.53 MST (4% increase)
1973 6.23 MST  (13% increase)
1974 6.96 MST (12% increase)
1975 8.27 MST (19% increase)
1976 9.46 MST (14% increase)
1977 11.97 MST (27% increase)
1978 143 MST (19.5% increase) (preliminary)

The Statewide increase in production since the 1960’s
has been due to several factors: First, since U.S. Steel's
purchase of the Somerset Mine, in Gunnison County, and
their contracts with other coking coal mines (e.g., those
in Pitkin County), underground mining of coking coal in
Colorado has increased significantly.” The Dutch Creek
coking coal mines in Pitkin County re-opened in 1956;
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and the L.S. Wood mine, also mPlth"n bbuﬁffi opened
in 1966,
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Figure 4. Annual Colorado coal production,
1880-1978.

Second, although most underground mines have been
closed in southeastern Colorado, large surface mines have
been opened in northwestern Colorado. and increasing
coal development currently is underway in that region.
The coal being mind is high-grade bituminous steam coal
with low sulfur and ash contents, generally called “clean
air compliance coal.”

Third, the incrcased demand for coal-fired power plant
fuel has prompted the recent opening of the Orchard Valley
mine, located in Delta County, by Colorado Westmore-
land, as well as of other mines in the Uinta region. This
coal region (located in Delta, Garfield, Gunnison, Mesa,
Pitkin, and Rio Blanco Counties) is projected to produce
over 3.2 million tons in 1978, and to reach 6.5 million
tons sometime between 1980 and 1982.

The Green River region produced over 9 million tons
of coal during 1978 and is projected to produce nearly
11.5 million tons per year by 1980. Most of this coal is
used to generate steam for electric-generation plants. Ap-
proximately two-thirds of the coal resources in this region
are believed to be high-volatile C bituminous; and the re-
maining third A, B, or C subbituminous (Hornbaker and
others, 1976, p. 10).

The nearly 12 million tons of coal produced in Colorado
in 1977 was worth an estimated $194.2 million dollars, as-
suming an average price of $16.22/short ton (U.S. Bureau
of Mines, 1978). This value represents over 14 percent of
the value of the State’s total mineral production during
1977, which set an all-time record of more than $1.3
billion.

The surface mining of coal in Colorado began in 1909
in the Coalmont district, western North Park field, in
Jackson County (Fig. 1). By 1962, seven of the State’s 177
operating mines were surface mines, producing 14 percent
of the total State production of 3.39 million tons (Figs.
4 and 5). Since 1962, between 6 and 23 surface mines
have been licensed to operate in Colorado. To date, over
56 million tons of coal have been produced by surface-
mining methods in Colorado, which is approximately 9
percent of the State’s cumulative production.

Colorado’s 1977 coal production amounted to 11.971
million short tons (MST), an increase over 1976 of 27
percent and the highest since 1920, when “12.515 MST
were produced. Table 6 summarizes Colorado coal industry
operations during 1977.



Preliminary data from the Colorado Division of Mines
indicate that our 1978 coal production should exceed 14
million tons, an all-time record; the previous record,
12.658 MST, set in 1918, was surpassed during November
1978. The 1978 production figure no doubt would have
been somewhat higher had there not been a labor strike,
affecting chiefly certain underground (mainly coking-coal)
mines, during the first quarter of the year.

Table 6. Summary of 1977 Coal Production
Operations in Colorado
(Dawson and Murray, 1978, pp. 16-17).

Total Production

Colorado produced 11,971,143 short tons (ST) of coal in 1977, which is a
26.5 percent increase over 1976, and the highest since 1920, when 12.5 million
tons were produced.

Bituminous/ Subbituminous Output

Approximately 10.82 miilion ST (90.4% of the Statewide total) of bituminous
coal was produced in 1977, together with 1.15 million ST (9.6% of the total)
of subbituminous coal (about 52% of the subbituminous coal production came
from mines that produce coal only of this rank; the balance was from mines
in northwestern Colorado that produce coal of both ranks in some undesignated
proportion; we have assumed that this proportion is approximately 50:50). No
anthracite or lignite was produced during 1977.

Production by Type of Mining
Ave. Annual

1977 Prod'n. No. of Prod'n./Miner. No. of
Mine Type {short tons) Employees (short tons) Prod’'g. Mines
Surface 7,727,768 1,307 5,912 21
Underground 4,243,375 1,637 2,592 34
11,971,143 2,944 4,066 55

As Percent of Total State Production

Surface-mined coal: 64.6% (64.4% in 1976)
Underground-mined coal: 35.4% (35.6% in 1976)

100.0%

Metallurgical-Grade Coking Coal

The 2.894 million S.T. mined made up 24.2% of the State’s total 1977 coal
production (compared to 29% in 1976) and came from 13 underground mines.
Coking coal comprised 68.2% of all underground-mined coal in 1977, down
from 82% in 1976; however, production of this grade of coal in 1977 in-
creased 5% over that produced in 1976.

Geographic Distribution of Coal Mines

Western Colorado: 11,033,056 ST (92.2% of total)
Eastern Colorado: 938,087 ST ( 7.8% of total)

Total Mines Licensed During 1977

Underground: 47 (34 produced coal)
Surface: 21 (21 produced coal)

Total 68 (55 produced coal)
Average Number of Days Worked Per Mine: 169

Average Daily Production
By mine: 70,835 S.T.
Per miner: 24 S.T.

Loading Methods: 97.7% of the coal produced in 1977 was mechanically
loaded, using 27 loading machines.

Mining Machinery: 65 continuous miners and 8 electriecal cutting machines
were employed.

Rail Connections: 21 mines (38% of those that produced coal during 1977)
had direct rail connections.

Coal Treated
Washed: 1,221,555 S.T. (10.2% of total produced)

Chemically treated or oiled: 15,157 S.T. (0.1% of total produced).

As of December 1, 1978, the following satistics are

available for Colorado’s coal operations:

Number of employees—3,910 (vs. 3,290 during Novem-
ber 1977)

Number of mines—65 lincensed (vs. 69 in 1977); 42
underground and 23 surface (of which a total of 44
currently are producing)

Surface-mined coal—9.62 million short tons (MST),
estimated, or approximately 67 percent of the total
1975 Statewide production.

Coking coal—2.69 MST, estimated (a decrease of ap-
proximately 12% from 1977, primarily due to a
labor strike early in 1978 that affected mainly the
coking-coal mines); this comprises about 19 percent
of all coal produced in the State.

Rank by county: Gunnison 45%, Pitkin 34%,
Las Animas21%.

Rank by coal region: Uinta, 79%; Raton Mesa,
21%.

Counties with significant production increases during
1978: among nine such counties, which showed in-
creases ranging from 34 to 700 percent, the most
significant in terms of actual tonnage increases are,
in order, Moffat, Jackson, and Delta Counties. New
large surface mines in Moffat County accounted for
the largest volume increase (over one million tons)
during 1978. This country currently is the No. 2
producing county in Colorado (after Routt), with
over 22 percent of the Statewide total, primarily from
the increasing production of Utah International’s
Trapper strip mine (which is now stockpiling coal
for the new Craig Nos. 1 and 2 electric-generating
plants, located near the town of Craig and scheduled
to begin operations in 1979 or 1980), and at Colowyo
Coal Company’s large new surface mine (which will
mine as many as 10 coal beds and is, or soon will
be, shipping coal to power and industrial plants in
Colorado and Texas).

Tables 7, 8, 9, 10, 11, and 12 display production data
(1977, cumulative to 1-1-78, projections, etc.) by county
and by coal-bearing region. Table 13 shows the county of
origin of coal exported outside Colorado in 1977. Figures
6 and 7 graphically depict cumulative coal production by
county to 1-1-78 and during 1977, respectively.

The cumulative coal production of 568.051 million tons
shown on Table 8 comprises over 93 peicent of Colorado’s
total production. Las Animas, Huerfano, Routt, and Weld
Countries have produced 65 percent of the State’s total
production.
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Figure 5. Production history and projections for
Colorado coal production, 1960-1985
(Dawson and Murray, 1978, p. 12).



Table 7. 1977 Coal Production in Colorado by ; NORTH PARK (Jackson Co.): 2975 (0.5%)
. SOUTH PARK (Park Co.): 0725 (0 1%)
County (Dawson and Murray, 1978, p. 19). AL = 607.721 (100%)
Colorado Division of Mines county records show a total as of 1-1-78 of
No. Mines 618.035 MST, a difference of 10.314 MST).
Prod’g.
Production % of No. of (Surface/
County (§.T.) Total Employees Underground) .
Routt 6,309,173 52.70 471 8 6/2) Table 11. 1977 Colorado Coal Production
Gunnison 1,347,182 11.25 454 5(0/5 B
Moifat 1,113,015 9.30 450 5¢372) (Short Tons) by Coal Region
Pitkin 936,430 7.82 456 7€ 0/7 )
Las Animas 742,315 6.20 530 5(3/2) (Dawson and Murray, 1978, p. 8).
Jackson 495,956 4.14 97 202/0)
Delta 327,352 2,73 136 4( 1/3 ) No
Mesa 300,199 2.51 116 T1C0/1 ) Surfocel
Weld 105,103 0.889 62 1¢ 0//:) ) No
Montrose 94,402 0.7 24 1 1/0 ) % of No.of No.of Under-
Fremont 90,669 0.76 44 6( 4/2 ) Coal Region Production Total Employees Mines ground
Garfield 70,793 0.59 66 5(0/5) G .
reen River 7,422,188 62.0 921 13 9/4
La Plata 25,648 0.21 23 3¢ 0/3) Uint 2/990.792 "0
Rio Blanco 8.836 0.07 10 1€ 0/1 ) Rama Mesa A 2 1238 3 e
Archuleta 4,070 0.03 5 1 1/0) North Park 495,956 41 97 2 2/0
11,971,143 99.98 2,944 55(21/34) (S:an Jllacl':l River l%,égg 1.0 52 5 2/3
ion: anon City B 0.8 44 6 4/2
(1976 production: 9,461,513 S.T.) Denver 105.103 0.9 62 1 o/1
South Park 1] 0.0 0 0 0

Table 8. Cumulative Coal Production,
Top 10 Counties, January 1, 1978
(Dawson and Murray, 1978, p. 19).

Table 12. Colorado Coal Production History and
Projections (Short Tons) by Coal Region 1970-1980
(Colorado Geological Survey).

(Millions of Tons)
Canon City Field North Park Region
1. Las Animas 173.348 1970 288,510 1970 None
2. Routt 77.961 1971 247,443 1971 None
3. Huerfano 75.525 1972 214,948 1972 None
4. Weld 66,956 1973 247,172 1973 None
5. Gunnison 48.255 1974 152,681 1974 7,899
_?. llgoulder :3.3371 1975 147,318 1975 320,677
. Fremont . 1976 90,956 1976 270,085
8. Pitkin 18.839 1977 90,669 1977 495,956
9. EI Paso 15.209 1978+ 119,000 1978 715,500
10. Moffat 8.250 1979%* 148,000 1979%+ 650,000
TOTAL 568.051 1980%* 166,000 1980%* 300,000
Denver Region Raton Mesa Region
1970 581,183 1970 625,468
13;% g;:%? 1971 520,936
. . < 1 . 1972 621,570
Table 9. Cumulative Coal Production (Short Tons) o7 09351 1972 gt
, 1974 539,845
by County, 1864 to January 1, 1978 1975 162,732 1975 632,207
(Dawson and Murray, 1978, p. 18) 1977 105,103 1977 Sazists
* *
County 1976 Prod. 1077 Prod. Cum. to 1-1-78 LH ooy B es K
Adams 37%&2) 1980%* 400,000 1980%* 1,045,000
Arapah 36, )
A:sﬁﬂle‘is 4,070 40,620 Green River Region San Juan River Region
Boulder 43,32;,;06 1970 2,459.023 1970 92,195
Delta 14,023 327,352 4,972,927 1971 2,159,368 1971 67,100
Dolores 62,631 1972 2,526,958 1972 104,068
Douglas 27,367 1973 2,895,585 1973 116,286
Elbpert s ;83'338 1974 3,698,650 1974 116,636
El 1208, s 4,674,213 120,770
Fremont 90,956 90,669 40,386,525 13 eog0 498 197 s
Garfield 1,425 70,793 7,049,672 1977 7,422,188 1977 124,120
Gunnison 1,246,723 1,347,192 48,255,414 1978* 9,277,000 1978* 79,500
Huerfano 75,525,388 1979%+ 10,329,500 1979%+ 169,000
Jackson 270,085 495,956 é.ggg,;gé 1980%+ 11,455,000 1980%» 185,000
Jefferson 10974
La Plata 16,870 25,648 6,509,871 Uinta Region South Park Field
Larimer 54,284 1970 1,974,683 No production since 1932
Las Animas 649,468 742,315 173,348,315 19711 1838 305 © production si :
Nes T I e
Moffat 507,010 ,113, 1250, ’339.
Momituma Tt e
Montrose 97,939 94,402 1,975,103 1975 2,306,409
Ouray 14,216 e
Qura 724658 1976 2,208,825
Pitkin 889,520 936,430 18,838,755 LR 2990, 152
Rio Blanco 8,836 632,235 1970%% 5’526’000
Routt 5,553,486 6,309,173 77,960,812 1580%+ 6722.000
San Miguel ,429 . i
Weld 66,874 105,103 66,956,394 ‘: l}’,rel.xr:tlgsry.
TOTAL 9,461,513 11,971,143 607,721,625 rojectec.
Table 13. 1977 Colorado Out-of-State Coal
Table 10. Cumulative Colorado Coal Production by Exports, by County
Coal Region to January 1, 1978 (Colorado Geological Survey).
(Dawson and Murray, 1978, p. 8). % of Total County
(Mi“iOllS of TOIIS) County Short Tons Prod’'n Exported
Archuleta 68 3(7)2 8’{;
Rank Coal Region (County) Production (% of State Total} ]l-?g::ont 2 7',547 8.3
1 RATON MESA (Huerfano & Las Animas Cos.): 248.873 (40.9%) Garfield 29,715 42.0
2 DENVER (Adams, Arapahoe, Boulder, Douglas, Elbert, El Paso. Gunnison 1,073,178 79.7
Jefferson, Larimer and Weld Cos.): 132.447 (21.8%) Jackson 478,748 58
3 UINTA (Delta, Garfield, Gunnison, Mesa, Pitkin, and Rio Blanco L:s Aa:iamas 3'24 0.04
Cos.): 87.299 (14.4%) Mesa 266,732 88.9
4 GREEN RIVER (Moffat and Routt Cos.): 86.211 (14.2%) Moffat 274,490 24.7
5 CANON CITY (Fremont Co.): 40.387 (6.6%) Fitkin L3032 553 (est))
6 SAN JUAN RIVER (Archuleta, Dolores, La Plata, Montezuma, — X
Montrose, Ouray, and San Miguel Cos.): 8.804 (1.4%) Total 4.726,166 (39.5% of total State production)
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COLORADO

CUMULATIVE COAL PRODUCTION [IN TONS| BY COUNTY TO 1/1/78

B o 137,000,000 55.000,000 to 81,999,899
*E3 109000000 10 136,999,995 [D27.000000 10 54999999
*[7] 82,000,000 1o 108,999,999 [ Less than 27000000
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Figure 6. Cumulative coal production (in short tons)
in Colorado by county, to January 1, 1978
(Dawson and Murray, 1978, p. 21).

COLORADO

COAL PRODUCTION [IN TONSI BY COUNTY, 1977
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Figure 7. Cumulative coal production (in short tons)
in Colorado by county, year 1977
(Dawson and Murray, 1978, p. 22).

Coal Utilization

During 1976, Colorado coal was utilized as follows
(Dawson and Murray, 1978, p. 37):
Consumed by out-of-state utilities and industry (steel
mills, etc.): 3.64 million short tons (MST), or ap-
proximately 39% of total 1976 production.

Consumed within Colorado: 5.82 MST
Utilities (power generation)—65%
Steel mills (coke)—28%
Other industrial use (plant heating, processing)—6%
Domestic (space heating, etc.)—1%

In 1976, the major public utilities in Colorado burned
approximately 5.726 MST of coal in their steam-electric
generating plants. This total can be broken down as fol-
lows (revised from Dawson and Murray, 1978, p. 79, and
Table 19):

Public Service Company of Colorado, 6.003 MST

Colorado Ute Electric Association, 0.715 MST

Colorado Springs Public Utilities, 0.422 MST

Central Telephone Utilities, Southern Colorado Power

Division, 0.111 MST

Walsenburg Utilities, 0.015 MST

In total, 7.286 MST of coal was burned by the major
utilities in Colorado to generate electricity, of which ap-
proximately 3.8 MST came tfrom mines in Colorado,
chiefly from the Green River and Uinta regions on the
Western Slope. The balance about 3.5 MST, was imported
into the State, primarily from the Powder River basin of
northeastern Wyoming.

Coal Regions and Fields

Introduction

The coal-bearing regions and toal fields of Colorado
(Fig. 1) are discussed, region by region, in alphabetical
order. Representative analyses of many of the most im-
portant coal beds or coal “zones” of the State, also listed
in alphabetical order by coal region, are found on Table
14, which recently was revised by Janet E. Schultz of the
Colorado Geological Survey.

New to this year’s Keystone article on Colorado coal is
a series of stratigraphic columns constructed for most of
the coal regions and areas. These columns display the re-
lative vertical distribution of the major coal-bearing inter-
vals, or “zonmes,” placed within their geologic or strati-
graphic framework, together with the names of the coal
beds that have been mined. Unlike coals in many Eastern
States, the coal beds in Colorado (and elsewhere in the
Rockies) have been only tentatively correlated, for the
most part, and care should be used in assigning coal
quality characterizations to a named coal “bed.” Colorado
coals are highly variable in both chemical and physical
character, in thickness, and in areal extent; individual
beds rarely persist for more than a mile or so (if that
much). Correlation of individual coals from basin to
basin, or from region to region, often is virtually impos-
sible. For these and other reasons, many workers prefer
to delineate coal-bearing sequences, or “zones,” when
mapping coal beds (refer to Murray, Fender, and Jones,
1977; and Fender and Murray, 1978, for examples of the
use of geophysical well logs to correlate coal beds "and
“zones,” determine coal depositional trends, estimate coal
resources, etc.). The stratigraphic columns included here-
in, which were prepared by Donna L. Boreck of our office
(see Boreck and Murray, 1979), represents-only preminary
attempts at this perplexing problem of coal bed correla-
tion (historic records often are very confusing and
inaccurate, at best) and should be used with care. The
Colorado Geological Survey welcomes any suggestions or
corrections in this regard.

Additional details on the coal fields of Colorado may
be found in our Keystone article for 1978, as well as in
the references listed at the end of the present paper.
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RANGE OF ANALYSES OF COLORADO COALS (AS RECEIVED)

Volatile

REGION, Field,
Formation, (Coal bed)

CANON CITY (and field)
Vermejo Fm. (7 beds)

DENVER

Boulder-Weld
Laramie Fm. (Beds 1-7)

Colorado Springs
Laramie Fm. (Beds A,B,C)

S.E. & So.-Central
Denver Fm. (Bijou,Kiowa,Comanche)
Laramie Fm,

GREEN RIVER
Yampa

Fort Union Fm. {(Seymour)

Lance Fm. (Lorella, Kimberly)

Williams Fork Fm., "Upper Coal Gp."
(Dry Creek, Crawford, Fish Creek)

Williams Fork Fm., "Middle Coal Gp."
(Lennox, Wadge)

Iles Fm., "Lower Coal Gp."
(E,D,C,B,A or Pinnacle)

NORTH PARK (and field)
Coalmont District
Coalmont Fm., (Riach; Beds 4,3,2,1;
(Monahan)
McCallum Anticline District
Coalmont Fm. (Hi11, Winscom,
Sudduth)

RATON MESA
Trinidad
Raton Fm (~11 beds)
Vermejo Fm. {14 beds)
Walsenburg
Raton Fm.
Vermejo Fm.

SAN JUAN RIVER

Durango

Fruitland Fm.

Menefee Fm. (9 beds)
Nucla-Naturita

Dakota Ss. (Fm.) (3 beds)
Tongue Mesa

Fruitland Fm. (Cimarron)

SOUTH PARK (and field)
Laramie Fm. (3 beds)

UINTA
Book Cliffs
Mt. Garfield Fm. (Mesaverde Gp.)

(Carbonera, Cameo, Palisade, Thomas,

Anchor Mine)
Carbondale

WiTliams Fork Fm. ("South Canon Gp."“,

Dutch Creek, Allen, Anderson)
("Fairfield Gp." or A,B,C,D,
Coal Basin A-B)
Crested Butte

Williams Fork Fm., Paonia Mbr. (6 beds) 2.

Danforth Hills
Williams Fork Fm. (Lion Cyn., Goff,
Fairfield Gps.)
Iles Fm. ("Black Diamond Gp.")
Grand Hogback
Williams Fork Fm. (E, Sunnyridge)
Grand Mesa
Mt. Garfield Fm. (Mesaverde Gp.)
(6-8 beds)
Lower White River
Williams Fork Fm.
Somerset
Williams Fork fm. (F,E,D,C,B,A beds)
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(Colorado Geological Survey)
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Canon City Region (or field)

The Canon City coal region, or field (Fig. 1). lies within
the Laramide-age Canon City basin, a downfaulted, syn-
clinal, structural embayment located at the southwest ex-
tremity of the Denver structural basin of similar age. The
Canon City embayment is bounded on the north by the
Front Range uplift, on the southwest by the Wet Moun-
tains uplift, and on the south by the Apishapa uplift, which
separates the Canon City and Denver basins (and coal
regions) from the Raton basin (and Raton Mesa coal
region). located to the south. Geologically, the Canon
City basin is more analogous to the Raton basin than to
the Denver basin; therefore, the coals in the Canon City
region are similar in many respects to those in the north-
thern part of the Raton Mesa region (Walsenburg field).
The geologic structure in the Canon City region (which
coincides exactly with Canon City field) is asymmetric,
with gentle dips on the east and moderately steep dips on
the west, and with some complications due to faulting
along the east flank of the Wet Mountains uplift.

The Canon City region can be considered, in many
respects, to be a northern extension of the Raton Mesa
region, separated by uplift and faulting which have re-
sulted in the removal of the coal-bearing sequences that
no doubt once were deposited in the area between these
two regions. This is the smallest coal region in Colorado,
covering an area of only about 50 sq. mi.

As shown on Figure 8, the coals in the Canon City
region (or field) occur in the lower part of the Vermejo
Formation (Upper Cretaceous-Paleocene? in age). Seven
main coal beds have been mined commercially in the area;
another 8 or 10 beds have been reported but may be too
thin to mine at this time.

Canon City coals typically are high-volatile C bituminous
in rank, relatively low in sulfur content, non-weathering,
non-agglomerating, and non-coking.
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Figure 8. Stratigraphic column, coal-bearing
sequence, Canon City coal field (no vertical scale).

To date, this region has produced more than 40.3 mil-
lion tons of coal, ranking sixth in the State. This amount
of production represents approximately 14 percent of the
total estimated in-place resource in the Canon City region
(see Table 10). Historically, more than 175 miles have
operated in this region. In 1977. only four underground
and two surface mines, employing a total of 44 persons,
were in operation (Table 11).

Most of the coal mined in the Canon City region is used
in nearby steam-electric power plants, located in Canon
City and Colorado Springs; by the State Penitentiary in
Canon City, by the State Hospital in Pueblo; and by local
domestic purchasers.

Of the estimated original in-place coal resource of 295
million tons (Landis, 1959), approximately 250 million
tons are believed to remain in the ground in the Canon
City region above a depth of 1,000 ft.

Denver Region

The Denver coal-bearing region encompasses an area of
some 7,500 sq mi east of the Front Range in the eastern
half of Colorado. It extends from the Wyoming State line
south to near Colorado Springs (Fig. 1). The city of Den-
ver is located in the west-central part of the region. The
Denver coal region lies within the larger Laramide-age
(and younger?) Denver structural basin, the synclinal axis
of which is located near its west edge. This region contains
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Figure 10. Stratigraphic column, coal-bearing part of
Laramie Formation, Colorado Springs coal field,
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large resources of subbituminous coal and lignite within
3,000 ft of the surface.

Within the Denver region are two separate coal-bearing
sub-basins, termed the Denver Basin and, to the north, the
Cheyenne Basin, separated by a structural high, termed
the Greeley arch. The coal-bearing sequences have been
removed by erosion from the Greeley arch (Kirkham and
Ladwig, 1979). Thse “sub-basins” are defined by the out-
crop of the base of the Upper Cretaceous Laramie For-
mation coal-bearing interval. The lower part of the Lara-
mie in both sub-basins contains several beds of coal
varying in rank from subbituminous coal to lignite (Figs.
9 and 10). The overlying Denver Formation (Upper
Cretaceous to Paleocene in age) contains muitiple beds of
lignite only in the central part of the Denver sub-basin
(Fig. 11).

Beds of the Laramie Formation are exposed in hog-
backs and road cuts along the foothills of the Front
Range from near Colorado Springs to Boulder. The
Laramie coal beds are near-vertical in the Foothills dis-
trict (Landis, 1959, p. 164-165); however, their dips de-
crease rapidly eastward to 5 degrees or less. Most of the
Denver and Cheyenne sub-basins ar underlain by coals of
the Laramie Formation, although coals may be thin or
absent in a few areas. Laramie coal beds occur in a
50-275-ft-thick zone within the lower part of the formation
and were deposited on a delta plain in poorly-drained
swamps. Laramie coals are lenticular, and they generally
are thicker and more persistent in the Denver than in the
Cheyenne Basin, being typically 5-10 ft thick, and locally
up to 20 ft thick in the former but only 3-7 ft in thickness
in the latter. Under approximately 1,850 sq mi of the
Denver coal region, Laramie coal beds are potentially
surface minable (i.e., within 200 ft of the surface). An-
other 2,000-plus sq mi contains Laramie coal beds from
500-1,500 ft in depth, which someday may be feasible to
gasify in siru (Kirkham and Ladwig, 1979).
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Figure 11. Generalized stratigraphic columns of
Denver Formation lignites in the northern and
southern lignite areas, Denver sub-basin, Denver
region, (no vertical scale) (Kirkham and
Ladwig, 1979, Fig. 17).

Laramie coal beds vary significantly in rank in the Den-
ver region, from subbituminous B coal to lignite A. The
higher rank coals, which average 8,500-10,000 Btu/lb, as-
received, occur along the west side of the Denver Basin, in
the Foothills district and in the Boulder-Weld field (Fig. 1).
Lower quality coals, ranging from 5,000-7,300 Btu/lb, as-
received, are typical of the eastern side of the Denver
region (Kirkham and Ladwig, 1979).

Thick lignite beds of early Paleocene age occur in the
Denver Basin in the upper 300-500 ft of the Denver For-
mation immediately below the Dawson Arkose, the lower
part of which is also Paleocene in age (Figs. 11 and 12).
These lignite beds are absent in the Cheyenne Basin inas-
much as the Denver Formation is not present in this
northern sub-basin of the Denver region. The lignite beds
appear to have been deposited within two separate early
Paleocene swamps and alluvial plain that existed east of
the Front Range piedmont area. The northern lignite area
contains individual lignite beds that typically are 10-30 ft
in thickness, with a maximum observed thickness of 55 ft.
The southern lignite area, on the other hand, contains
generally thinner beds of lignite, averaging 5-10 ft, with a
maximum thickness of about 30 ft. Most of the known
lignite beds occur in the central and eastern parts of the

Denver Basin and are Wmmhlel_&



beneat ya ¥5Ver. To the west, in the
deeper parts of the basis, little is known about the Denver
Formation lignites. They are believed to essentially pinch
out westward near the axis of the Denver Basin (Kirkham
and Ladwig, 1979).

Denver Formation lignites exhibit the following proper-
ties, based on as-received analyses: heating value, 4,000-
7,000 Btu/lb.: ash content, 8-30%: moisture content,
22-40%; and sulfur content, 0.2-0.6%. Variations in the
quality of these lignites primarily is a function of the
number of thickness of partings—chiefly kaolinite—within
a given bed; such partings may comprise 5-30 percent of
the total thickness of a lignite bed. These kaolinite-rich
partings are high in alumina content and offer the poten-
tial for dual-resource (lignite and alumina) recovery (Kirk-
ham and Ladwig, 1979).
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Figure 12. Generalized stratigraphic correlation
chart, Denver and Cheyenne sub-basins, Denver
coal region (Kirkham and Ladwig, 1979, Fig. 10).

Since the late 1800’s, the Denver coal region has pro-
duced more than 130 million tons of coal, some 20 percent
of the Statewide total (Tables 10 and 11), from approxi-
mately 385 mines, virtually all of them underground.
Approximately 15 million tons of all the production in the
region (or 12 percent) came from the Colorado Springs
Field (in Douglas, El Paso, and Elbert Counties). The bal-
ance was mined in the Boulder-Weld Field, most of the
coal being produced in Boulder and Weld Counties. The
Colorado Springs field has produced no coal since 1957.
This is the only coal region in Colorado in which shaft
mining has predominated over drift or slope mining. Shaft
depths here have ranged from about 250-500 ft.

During 1978, the lone mine operating in the entire
region (the Lincoln, in Weld County) produced an esti-
mated 71,500 tons of subbituminous steam coal; over-
burden thickness in this mine is approximately 425 ft.

According to recent resource estimates made of the
region (Kirkham and Ladwig, 1979), remaining in-place
resources in the Denver region amount to approximately
20-25 billion tons of subbituminous coal in the Laramie
Formation, and 10-15 billion tons of lignite in the Denver
Formation, all at depths above 3,000 ft. The sum of these
two figures (30-40 billion tons) is less than the 42.47 bil-
lion tons estimated by Hornbaker and others (1976, p. 14).

Green River Region

The southeast arm of the large Green River coal region

is located in Moffat and Routt Counties of northwest
Colorado (Fig. 1). The larger part of this important coal
region covers most of southwest Wyoming (Averitt, 1972,
Fig. 3). The Colorado part of this region is comprised of
the Sand Wash structural basin of Laramide age, together
with the north flank of the Axial Basin uplift, which in-
cludes the Williams Fork Mountains and forms the south
edge of the basin. The perimeter of the Green River coal
region is defined, except where faulted, by the base of the
Upper Cretaceous Mesaverde Group. The oldest coals in
the region are found in the Iles Formation, lower Mesa-
verde Group (Fig. 2).

Coal-bearing Upper Cretaceous, Paleocene, and Eocene
rocks crop out along the Yampa River-Williams Fork
Mountains area, in the southeastern part of the region. This
area constitutes the Yampa Coal Fields, the only field in
the region. The south flank of the Sand Wash basin con-
sists of gently northward-dipping sediments that are locally
folded, especially in the southeast part of the basin, and
complicated by faulting and igneous intrusives of late
Tertiary age, which, in places, have upgraded some of the
coals to anthracite.

Virtually all of the coals mined to date in the Green
River region have come from the Iles (Fig. 13) and
Williams Fork (Fig. 14) Formations of the Mesaverde
Group. Younger coal-bearing rocks (Lance, Fort Union,
and Wasatch Formations; see Fig. 2) are preserved toward
the interior of the basin, away from outcrops of the
Mesaverde, on or near which most of the coal mining to
date has taken place. A major part of the region contains
multiple coal beds in several formations below a depth of
3,000 ft (in the central part of the Sand Wash basin, coals
are present to depths in excess of 10,000 ft), as shown on
the map by Jones and others (1978).

As described earlier in this paper, the Mesaverde coals
in the Green River region, for the most part, are high-
volatile C bituminous in rank and vary in thickness from

GREEN RIVER REGION - ILES FORMATION

ROCK UNITS. WITH
APPROXIMATE THICKNESSES
{in test)

KNOWN COAL BEDS MINED

AGE

Trout Creek
Sandstone

'__I_ =100

E Coal Zone STTINNNY E
varies

D Coal "Zone” [NTINNSSTN D
varies

400 —

C Coal Zone' €. Butcherknite. Rice

=6

M © coaiZone" gm B. No. 3. Bear River. Sun

6—12

1500

Lower Coal Group
1000 — 1100

A Coal Zone m A. No. 2. Pinnacle

UPPER CRETACEOUS
MESAVERDE GROUP

ILES FORMATION

[ s0—1— 2

No. 1 Coal "Zone
-5

No. 1. Curtis, Brooks

Double Ledge -

Forming Sandstona

(Bass. 1956}
100 — 260

Tow Craek
Sendatone
L s - 12s

mancos
SHALE

NO VERTICAL SCALE

Figure 13. Stratigraphic column, coal-bearing Iles
Formation, lower Mesaverde Group, Green River region
(no vertical scale).

15



GREEN RIVER REGION - WILLIAMS FORK FORMATION

ROCK UNITS. WITH KNOWN COAL BEDS MINED
APPROXIMATE THICKNESSES

(in feet)

AGE

LEWIS SHALE S Coal Zone s
varies
R Coal ‘Zone’ =]
varies
Q Coal Zone Q, Dry Creek
B-10
P Coal “Zone" [
a varies
3 0 Cosl “Zone" fCSIINIT o
x varies
Y @
23] 2| w~ coal zZone N
S 6
o varies
z o« M Coal ‘Zone® = "]
2 w
7 a varies
e ok a
g E3 “E = L Coal "Zaone” T L, Crawlord, Sleepy Cat
w |2z varles
Q o [+
a -1
Bolw|x b4 K Coal "Zone™ 5 K
£ E|5s 4=
Llee Twenty Mile
§ 13|n”
a1e . Sandslone
e fw
ERERE .
> -
2
E %:
J Coal ‘Zone” - d, Lennox, Kellogg
4-12
Y | Coal "Zone” I Wadge
e 5-10
® ~
] < AN
g TN
<o |7
S S| L] n coalZone - H, Wollcreek. Beach *
w8 3-16 Huntington
4
&
=
H
G Coal Zone' [
4 varies
F Coal “Zone" F. Ratclity
- 10
Trout Creek

Sandstone
NO VERDICAL SCALE

ILES
FM

Figure 14. Stratigraphic column, coal-bearing
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approximately 3-20 ft. The younger Lance Formation
coals, which have been only locally mined in the past (but
are not mined at present), appear to be subbituminous B
or C and range up to about 10 ft in thickness. The over-
lying Fort Union coals have been observed to be as thick
as 40 ft or more on geophysical logs of oil wells drilled
in the Sand Wash basin. Where sampled near the surface,
they appéar to be subbituminous B or C in rank. Very
little is known about the Wasatch Formation coals in the
Colorado part of the region, although they have been
mined locally at several ranches on both sides of the
Colorado-Wyoming State line. Like the older Fort Union
and Lance coals, those in the Wasatch Formation prob-
ably are subbituminous B or C in rank, range from a few
feet to 20 ft or more in thickness, and may be surface-
minable in parts of the Green River region.

This region to date has produced more than 95 million
short tons of coal (or approximately 15% of the State’s
coal) from nearly 200 mines. During 1978, preliminary re-
ports indicate that about 9.3 million tons of coal were pro-
.duced in the Green River region, Colorado, which is two-
thirds of all of the coal produced in the State (see Tables
10, 11, and 12). Present production is from 11 surface and
three underground mines; surface-mining also predomin-
ates in actual volume.

Total in-place coal resources in the Colorado part of the
Green River region probably far exceed 60 billion tons
above a depth of 6,000 ft, although very little work has
been done so far in evaluating the coals below “minable”
depths. Speltz (1976) estimates that nearly one billion tons
of potentially surface-minable coal may exist in this part
of the region.

Most of the coal (all of it low-sulfur) being mined in
the Green River region is or will be burned in steam-
electric generating plants either within the region, at
Craig and Hayden; or elsewhere in Colorado, mostly in
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the Denver area. Some of the coal is exported to States
such as Illinois, Iowa, Nebraska, and Texas.

North Park Region (or field)

The North Park coal region, located in Grand and
Jackson Counties (Fig 1), lies in a high (8,000-9,000-ft),
intermontane structural basin in north-central Colorado.
The North Park basin, or syncline, of Laramide age, is
bounded by the Medicine Bow-Front Range uplift on the
east, the Park Range uplift on the west, the Independence
Mountain thrust fault on the north (near the Wyoming
State line), and the Williams River-Vasquez Mountains on
the south. The North Park region is comprised of two
topographic basins, North Park and Middle Park, separated
by the east-west trending Rabbit Ears Range, a middle to
late Tertiary volcanic field composed of both flows and
intrusive bodies. As defined (see Averitt, 1972), North
Park coal field lies in North Park, Jackson County; and
Middle Park coal field, in Middle Park, Grand County.

All of the coals found in North Park basin occur in the
Coalmont (Middle Park) Formation of late Paleocene
and early Eocene ages, which may aggregate as much as
12,000 ft in thickness (Figs. 2, 15, and 16). The Coalmont
consists of terrigenous clastics, carbonaceous shales, and
coals, laid down in an alluvial basin that rapidly subsided
as the Rocky Mountains were uplifted in early Tertiary
time. Coals were formed in flood basins and swamps be-
tween meandering streams. The Coalmont Formation un-
conformably overlies the marine Pierre Shale (Upper
Cretaceous).

North Park Coal Field is the only part of the region in
which coal has been mined., from the Coalmont District
(Fig. 15) and the McCallum Anticline District (Fig. 16).
The coal beds in the region often are {1) highly-folded,
with bed dips in areas like McCallum anticline in excess of
45 degrees; (2) typically faulted; (3) very lenticular; and
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(4) somewharupgraded in Tank due to the relatively high

geothermal gradient inparts of the area. North Park coals
generally are subbitumiinous A to B in rank; most of the
coal mined in recent years from McCallum anticline is
subbituminous A (see Table 14).
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The North Park region has produced nearly 3.7 million
tons of coal from 35 mines since the early 1900's. Most
of the coal produced during the last few years has been
shipped via a light-duty railroad, operated by Union
Pacific, which extends from just south of Walden (the
Jackson County seat) to the UPRR main line at Laramie,
Wyoming (see map by Jones and others, 1978).

During 1978, the North Park region produced approxi-
mately 715,000 short tons of steam coal from two sur-
face, or open-pit, mines, Canadian and Kerr, located on
the east flank of McCallum anticline (which produces oil
and gas from Lower Cretaceous sandstones). This produc-
tion represents a 44 percent increase over 1977 (Tables
9, 10, 11) and is about five percent of the total output
for the State. These two mines produce subbituminous A
coal from a 50-60-ft-thick bed (the “Sudduth”) near the
base of the Coalmont Formation (Fig. 16), which, in the
vicinity of the mines, dips from 45°-60° to the east,
creating unique mining problems. This coal ranges up to
11,000-plus Btu/lb, with 0.2-0.7% sulfur, 2.1-10.8% ash,
and 11.0-14.4% moisture, as-received (Dawson and
Murray, 1978, p. 164, 165).

Middle Park Field never has produced coal, although
some coal beds have been reported in lower Tertiary sedi-
ments that probably are correlative with the Coalmont
Formation in North Park, a few miles to the north. An
unknown amount of coal resources probably exists within
this 250-300-sq-mi southern extension of North Park basin.

Raton Mesa Region

The Colorado part of the Raton Mesa coal region ex-
tends northward from the Colorado-New Mexico State
line to just north of the town of Walsenburg, and from
the prominent Sangre de Cristo and Culebra Ranges east-
ward to Interstate Highway 25 and the town of Trinidad
(Fig. 1). This region lies within the Laramide-age Raton
structural basin, an asymmetric syncline the south-plung-
ing axis of which, in Colorado, is located near the west
flank of the basin. Formation dips are gentle on the east
flank and are sharply up-turned to over-turned on the west
flank, which is marked by the faulted east edge of the
Sangre de Cristo uplift. The central part of the basin is
penetrated by the twin Spanish Pgaks (Huajatolla), Ter-
tiary-age igneous intrusions that rise to elevations above
12,000 ft; and by many associated dikes, sills, and lac-
coliths. The coals in this region have been upgraded—and
even coked in some areas—by abnormally high heat flow.

The perimeter of the Raton Mesa coal region is defined
by the base of the Vermejo Formation (Upper Cretaceous),
which is the oldest coal-bearing sequence in the basin (Fig.
17). Immediately above the Vermejo is the coal-bearing
Raton Formation, of Upper Cretaceous-Paleocene ages
(Fig. 18). The multiple, lenticular coal beds in both of
these sequences generally are less than 10 ft in thickness.

As described earlier, the coals of both formations in
the southern part of the Colorado portion of the region—
essentially, Las Animas County—generally are of coking
quality, whereas those in the northern part—primarily in
Huerfano County—typically are non-coking. The coal
resources map by Jones and others (1978) shows the areas
where coking coal has been mined, as well as the approxi-
mate extent of the “deep” part of the coal basin (where
coals are presumed to be present at depths below 3,000 ft).

Trinidad Coal Field (Fig. 1) has produced considerable
coal since the late 1800’s, much of it of coking quality—
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approximately 174 million tons through 1978, or more
than 27 percent of the total for the entire State, from more
than 150 mines, most of them underground. Clearly, this
is the most Important coal field—and Las Animas is the
most important coal-producing county—in Colorado
(Table 8). Table 14 summarizes the coal analyses from
this field. Most of the 1978 production from the Trinidad
field came from CF&I Steel's two captive coking coal
mines, the Allen and the new Maxwell, which together
accounted for approximately 588,000 tons of coal, or 90
percent of the field’s total production for the year. Five
small surface mines produced the balance. Coal from the
CF&I mines is shipped by rail to the company’s steel
mill in Pueblo, approximately 150 miles to the north, where
it is coked.

Walsenburg Coal Field (Fig. 1), in Huerfano County, so
far has produced more than 75.5 million tons of coal,
mostly non-coking, which is about 12 percent of the cumu-
lative production to date in Colorado (Table 8). Most of
this coal has been mined from the lower part of the Ver-
mejo Formation (Fig. 17). No coal was mined in this field
for a number of years until October 1978, when a small
surface mine was opened; this mine has produced several
thousand tons to date.

The Raton Mesa region (Colorado portion) has pro-
duced more than 247 million tons of coal to date from
approximately 370 miles; this represents nearly 40 per-
cent of all of the coal produced in Colorado. This region
has produced more coal, by far, than any other region in
the State—at least 115 million tons more than the second
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place Denver region (Tables 10, 11; Figs. 6, 7). Despite
the large volume of coal that has been removed from the
Raton Mesa region, more than 94 percent of the estimated
in-place resource of +13.2-billion tons still remains in the
ground (Table 11).

Essentially all of the mining to date in the region has
been in the thicker, higher quality Vermejo coals. The
mines have been located along the escarpment at the
eastern edge of the basin and along the drainage of the
eastward-flowing Purgatoire River, which dissects the area
west of Trinidad.

San Juan River Region

The San Juan River coal region is located in southwest,
Colorado and in part of west-central Colorado as far north
as the Grand Valley-Grand Junction area and the southern
part of Delta County (Fig. 1; also see maps by Jones and
others, 1978; and Averitt, 1972). The larger part of this
region lies in northwest New Mexico and includes the San
Juan structural basin, the Red Mesa-Mesa Verde platform,
the Cortez saddle, and the eastern part of the Paradox
basin, which extends into Utah. The region also includes
parts of the Gunnison and Uncompahgre uplifts, in
Colorado.

Durango Cqal Field (Fig. 1) includes the Colorado por-
tion of the San Juan structural basin, the Hesperus-Red
Mesa-Cortez area, and the Mesa Verde area, in La Plata
and Montezuma Counties. Coals in the field are found in
the Dakota Sandstone (or Formation), Menefee Forma-
tion, and Fruitland Formation (Figs. 19, 20, 21).

The Dakota coals are relatively thin, discontinuous, and
of high ash content in and near the areas of outcrop (the
Hogback) north and northeast of the town of Durango.
To the south and west, in the subsurface, Dakota coals
have been mined to some extent at relatively shallow
depths; a deeper resource exists to a depth of 8,000 ft or
more in the Colorado portion of the San Juan basin.

Coal beds in the Menefee Formation (Fig. 20) comprise
the most significant coal resource in the Durango field and
are the only ones being mined at present. In local areas
of structural complexity near Durango, they are of coking
quality. Analyses of the coal beds in the Durango field are
displayed on Table 14 .
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SAN JUAN RIVER REGION ~ DURANGO FIELD - FRUITLAND FM.

To date, La Plata and Montezuma Counties have pro-
duced more than 6.76 million tons of coal, which is more
than 75 percent of the total for the entire San Juan River
region. Production during 1978 from two small under-
ground mines in La Plata County totalled less than 80,000
tons; most of this coal is used locally for domestic and
industrial purposes, and a few spot sales were trucked to
eastern Colorado and eastern Utah.

Nucla-Naturita Coal Field (Fig. 1), in the broad sense,
extends from Dolores County narthward to just south of
the Colorado River, in Mesa County. Throughout this
large, highly dissected area (the “Dakota coal sub-region”
of Hornbaker and others, 1976), most of the post-Dakota
coal-bearing rocks, and even much of the Dakota Sand-
stone itself, have been stripped away by erosion. The single
currently producing mine in this field, Peabody Coal’s
Nucla multiple-bench surface mine, furnishes approximate-
ly 100,000 tons of coal per year to the nearby Nucla power
plant (capacity, about 37 MW). Three minable coal beds,
3-5 ft in thickness, occur in the Dakota sequence in this
area (see Table 14 and Fig. 22). The Nucla-Naturita coal
field to date has produced over 2.1 million tons of coal, or
about 24 percent of the total for the San Juan River
region,

Pagosa Springs Coal Field; located in Archuleta County
(Fig. 1), has produced a total of only 75,000 tons of
bituminous coal over the years. The lone operating mine
in the field, the Martinez, which opened in 1977, surface-
mined an estimated 36,000 tons of coal during 1978.

Tongue Mesa Coal Field, which had been placed within
the Uinta region in previous articles (Hornbaker and
others, 1976), herein is included within the San Juan River
region (Fig. 1). Although not shown as such on recent maps
(Fig. 1; Jones and others, 1978), the Tongue Mesa field
consists of an isolated erosional remnant of Upper
Cretaceous sediments (equivalent to at least part of the
Mesaverde Group) capped by volcanic rocks of Late
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Cretaceous and early Tertiary ages. The field is located on
Cimarron Ridge, about 20 mi southeast of the town of
Montrose and 8 mi east of U.S. Highway 550, and it
straddles the Montrose County-Ouray County line. The
coal-bearing “Mesaverde” sequence has been eroded west
of Tongue Mesa field.

The coals in this field occur within a 900-ft-thick
sequence that correlates with the Kirtland-Fruitland-
Pictured Cliffs Formations in the San Juan basin to the
south (Fig. 2). At least four coal beds, ranging from 2 to
more than 40 ft in thickness, occur on Tongue Mesa in
the lower 200 ft of the Fruitland Formation. The most
persistent and the thickest coal bed here, the Cimarron
(or Lou Creek), together with several thinner coals, have
been underground-mined intermittently from the 1890’s
until the 1940's. No mines presently are active in the field.

Tongue Mesa coals generally are subbituminous B in
rank and often are considerably oxidized and “bony* (see
Table 14).

Since the late 1800’s, the San Juan River region has
produced slightly more than 9 million tons of coal (from
nearly 200 mines), which represents about 1.4 percent of
the total for Colorado (see Tables 10, 11, and 12). In
1978, the region produced approximately 219,000 tons of
bituminous coal from two underground and two surface
mines; this is approximately 1.5 percent of the total State
production.

South Park Region (Field)

South Park coal region, in Park County, lies entirely
within a small, high (9,000-10,000 ft in elevation), inter-
montane structural and topographic basin with the same
name (Fig. 1).

The coal-bearing Laramie Formation (Upper Cretaceous)
(Fig. 23) crops out around parts of the Michigan syncline
at the north end of the basin, and in a few other places

within South Park.
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Near the town of Como, several Laramie coal beds,
dipping as much as 45 degrees, were mined between 1870
and 1905 in 14 underground mines. A total of only 725,
000 tons of coal has been produced in the South Park
region. No mining is taking place at the present.

The Laramie coals near the surface in South Park
probably are subbituminous A or B in rank (see Table
14); however, no modern analyses are available.

The tightly folded and faulted South Park basin original-
ly may have contained approximately 227 million tons of
in-place coal resources above a depth of 6,000 ft (Horn-
baker and others, 1976).

Uinta Region

Approximately one-half of the large Uinta coal region
lies in west-central Colorado; the remainder constitutes
the main coal-bearing region of eastern Utah (Fig. 1;
Averitt, 1972). Most of that part of the region located in
Colorado coincides with the Piceance Creek structural
basin of Laramide age and is located in the eastern part
of the Colorado Plateau physiographic province. The
Uinta region in Colorado is bounded by the Grand Hog-
back monocline on the east, Axial Basin uplift on the
north (which separate this region from the Green River
coal region), the Utah State line on the west, Grand Valley
and Colorado River on the southwest, and the North Fork
Valley and Gunnison uplift on the south and southeast.

The Piceance Creek basin is the largest structural basin
in western Colorado, covering an area exceeding 7,200
sq mi, as defined by the base of the Upper Cretaceous
Mesaverde Group. The basin is asymmetric in shape, with
the steep flank on the east; its long axis trends northwest. -
This is one of the deepest basins in the .-Rocky Mountain
region, with an estimated 25,000+ ft of sediments filling
its deepest part, which is located at the north end of the
basin, in Rio Blanco County. The southeastern part 6f the
region, in Gunnison and Pitkin Counties, is marked by the
Elk and West Elk Mountains igneous intrusive complexes
of Tertiary age—sills, laccoliths, dikes, etc., and associated
folds and faulting. The high geothermal heat flow char-
acteristic of this part of the region has increased the rank
of much of the coal that occurs here. As a result, the
southeast part of the Uinta region contains large€ resources
of coking coal, much of it of premium grade and high in
methane content; and commonly under more than 1,000 ft
of overburden (Murray, Fender, and Jones, 1977). "

The eight coal fields in the Uinta region that exist
around its periphery are briefly discussed below in alpha-
betical order (Fig. 1). All of these fields are, or have been,
productive from the Mesaverde Group (Fig. 2). The Lower
White River field is the only one not presently producing;
however, several companies are conducting exploration in
the area that may result in the opening of one or more
coal mines within the next few years. Representative
ranges of analyses for each field are given on Table 14.
Production figures by county and for the regi®n are shown
on Tables 7 through 13.

Book Cliffs Field contains a number of high-quality coal
beds in the Mount Garfield Formation of the Mesaverde
Group (Fig. 24); these are mostly high-volatile C. bitu-
minous in rank, with some high-volatile B. Hornbaker and
others (1976) have estimated total in-place resources in this
field (in the 800-sq-mi-area considered) at approximately
7.2 billion tons to a depth of 6,000 ft. During 1978, ap-
proximately 537,000 tons of coal were produced from the
Book Cliffs field, all from underground mines—two in
Garfield County and one in Mesa County.

Carbondile Field, located at the eastern edge of the
region, in Garfield and Pitkin Counties, produces high-
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Figure 24. Stratigraphic column, coal-bearing
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quality coking coal from the Mesaverde Group (Fig. 27).
In the Coal Basin area, Pitkin County, in the southern part
of the field, some of the coals have been metamorphosed
to high-volatile A and medium-volatile bituminous; and,
locally, to semianthracite and anthracite Original in-place
coal resources to a depth of 6,000 ft in the 165-sq-mi-area
considered have been estimated at more than 5.2 billion
tons. Last year, the Carbondale field produced approxi-
mately 909,000 tons of coal, all but 500 tons from 7 under-
ground coking coal mines in Pitkin County.

Crested Butte Field is located at the southeastern tip of
the Uinta region, in Gunnison County, near the Crested
Butte ski resort. Much of the field lies at elevations above
10,000 ft. Coal-bearing Mesaverde strata in this area have
been folded, faulted, and intruded by igneous rocks. The
coals here range from high-volatile C bituminous to
anthracite; some are of good coking quality. Coal beds in
the field vary from 2-14 ft in thickness. Original in-place
coal resources, to a depth of 6,000 ft, in the 240-sq-mi-
area surveyed, are estimated at some 1.56 billion tons
(Hornbaker and others, 1976). A small amount of steam
coal was produced from one underground mine in the
field during 1978.

Danforth Hills Field, which extends from Axial south to
Meeker, is situated at the northeast limit of the Uinta
region, in Rio Blanco and southern Moffat Counties. This
field is separated from the Yampa field, Green River
region, to the north by Axial Basin, a topographic low in
which the coal-bearing Mesaverde Group, which crops out
in hills both to the north and south, has been stripped
away. Both subdivisions of the Mesaverde Group here, the
lles (Fig. 25) and Williams Fork (Fig. 26) Formations,
contain numerous good-quality bituminous coal beds,
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chiefly high-volatile C in rank. Some of these beds exceed
20 feet in thickness. Original in-place coal resources to a
depth of 6,000 ft, in the approximately 400 sq mi for
which the estimate was made, total more than 10.5 billion
tons (Hornbaker and others, 1976). More than 1.07 mil-
lion tons were produced from the Danforth Hills field in
1978, a significant increase over the 0.3 million tons pro-
duced during 1977. The old Rienau No. 2 underground
mine, in Rio Blanco County was reopened by Northern
Coal Co. late in 1977 produced nearly 35,000 tons in
1978.

Grand Hogback Fields is located along the east rim of
the Piceance Creek basin, the edge of which is sharply up-
turned to form the prominent Grand Hogback monocline.
This feature extends south of Meeker for some 40 mi to
Rifle, then makes an abrupt bend to the southeast, through
the old mining town of New Castle, where the hogback
is cut through by the Colorado River, then to Glenwood
Springs, where the structure again trends south, marking
the eastern edge of the Uinta region (Fig. 1). Coal-bearing
Mesaverde sediments crop out along the length of the
Grand Hogback, with its 40-degree to near-vertical dips,
where coal has been mined for many years. The Mesaverde
coals in the northern part of the Grand Hogback field are
mainly high-volatile C bituminous; these grade southward,
toward Glenwood Springs, in Garfield County, to high-
volatile B bituminous. The major part of the coal mined
from this field has come from the “Fairfield” and “South
Canon” coal “groups” or “zones” in the lower part of the
Williams Fork Formation. The “Black Diamond” coal
group, in the upper part of the Iles Formation, also has
been mined in this area, as has the “Keystone” coal group,
in the upper part of the Williams Fork (Fig. 27). The
numerous coal beds in this sequence range from approxi-
mately 3 ft to more than 18 ft in thickness. Original in-
place resources to a depth of 6,000 ft in the 160-sq-mi-area
considered is estimated at more than 3 billion tons (Horn-
baker and others, 1976). Two small “one-man” under-
ground mines produced slightly more than 500 tons of coal
from steeply dipping Mesaverde beds during 1978.

Grand Mesa Field, situated on the south flank of the
prominent Grand Mesa, a very large flat-topped feature
over 10,000 ft in elevation that is capped by Tertiary
volcanic flows, lies primarily in Delta County. The north-
western part of the field, on the west flank of Grand Mesa
and south of the Colorado River, is located in Mesa
County (Fig. 1). The Mesaverde coals in this field are in
the Mt. Garfield Formation, much the same as are coals
in the Book Cliffs field (Fig. 24). The coal beds in Grand
Mesa field range from high-volatile C bituminous to
subbituminous A and are typically 4-14 ft in thickness.
Original in-place resources, to a depth of 6,000 ft, in the
530-sq-mi-area for which the estimate was made, prob-
ably exceed 8.6 billion tons (Hornbaker and others, 1976).
Two small mines, one surface and one underground, lo-
cated in Delta County, produced approximately 36,500
tons of bituminous steam coal in 1978.

Lower White River Field covers a large area that in-
cludes the western Piceance Creek basin and much of the
Douglas Creek arch, westward to the Utah State line (Fig.
1). Most ofthe field lies in Rio Blanco County; a small
part, a few miles north of the giant Rangely oil field (the
largest field in Colorado), is located in southern Moffat
County. Coals in Lower White River field are in both the
Williams Fork and Iles Formations (see Figs. 25, 26).
Most of the mining to date has taken place in the Rangely
area, in the Mesaverde rimrock that defines the flanks of
the large, breached Rangely anticline. Coal beds here vary
from about 8-12 ft or more in thickness and are high-
volatile C bituminous in rank. In the 930-sq-mi-area sur-
veyed, 11.76 billion tons of in-place coal resources have
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Figure 27. Stratigraphic column, coal-bearing part of
Mesaverde Group, Grand Hogback and Carbondale
fields, Uinta region (no vertical scale).

been estimated to a depth of 6,000 ft. No coal mining has
taken place in Lower White River field for a number of
years, although new mining activity reportedly is being
planned by at least one company.

Somerset Field is located in the valley cut by the North
Fork of the Gunnison River and its tributaries, in Delta
and Gunnison Counties. The coals in this area occur in
the Bowie and Paonia Members of the Williams Fork
Formation (Fig. 28), are high-volatile B and C bituminous,
and range up to 25-30 ft in thickness. In the eastern part
of the field, near the settlement of Somerset, coking coal
of relatively good quality is produced at mines that in-
clude U.S. Steel’s Somerset mine, the largest underground
mine in Colorado (present capacity, approximately one
million tons per year). More than 1.2 million tons of cok-
ing coal were produced from three mines in the field
during 1978, based on preliminary data. In-place coal
resources to a depth of 6,000 ft in the 320-sq-mi-area in-
vestigated are conservatively estimated at more than 8
billion tons (Hornbaker and others, 1976).

The Uinta coal region produced nearly 3 million tons
of coal in 1977, one-fourth of the State’s total output
(Table 11); 1978 production in the region is estimated to
be more than 4.2 million tons, most of it (77%) from
underground mines. Since the late 1880’s, this important
region has produced more than 91.5 million tons of coal,
which constitutes nearly 15 percent of the total for all of
Colorado (Table 10), from nearly 300 mines. Currently,
the Uinta region is second only to the Green River region
in annual production, and first in the State in the produc-
tion of both underground-mined coal and coking coal.

The only coal fields in the Uinta region not presently
served by railroads are Crested Butte, Danforth Hills, and
Lower White River. A spur line more than 20 mi in length
is being constructed from near the western terminus of



the DEREW 10C 20 !!ralg, southward through the Wil-

liams Fork Mountains and across Axial Basin to Colowyo
Coal’s large new multi-bench surface mine in the northeast
part of the Danforth Hills. This mine is scheduled to pro-
duce approximately 3 million tons of coal per year by
1980 or 1981 from 10 beds in the William Fork Forma-
tion that total about 60 ft in thickness (Dawson and
Murray, 1978, p. 178).
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Coal Resources of Colorado

According to the U.S. Bureau of Mines (1977a),
Colorado ranks 7th in the total U.S. demonstrated reserve
base of coal (16.3 billion short tons) and 4th in the re-
serve base of bituminous coal. Furthermore, Colorado
ranks first in the reserve base of underground-minable,
low-sulfur bituminous coal. A significant part of Colorado’s
bituminous coal reserve base is of coking or metallurgical
grade (Jones and Murray, 1978).

Of the 434.21 billion short tons of identified and
hypothetical coal resources estimated to be remaining in
the ground of Colorado to a depth of 6,000 ft, only
128.95 billion short tons (29.7% of the total) are classed
as remaining identified resources (to a depth of 3,000 ft)
(Averitt, 1975, p. 14). However, these data are considered
to be very preliminary, inasmuch as detailed or specific
information on the occurrence and thickness of coal exists
in only about 25 percent of the coal-bearing area of
Colorado (Averitt, 1975, p. 43).

The U.S. Bureau of Mines (1977a) estimates the demon-
strated reserve base of Colorado coals (as of January 1,
1976) to be about 16.3 billion short tons, of which only
3.8 billion short tons (23% of the total) are surface-
minable. The demonstrated reserve base includes all coals,
except lignite, that occur at depths above 1,000 ft; only

bituminous coal and anthracite 28 in. or more in thick-
ness, and subbituminous coal and lignite 60 in. or more in
thickness, are included in the demonstrated reserve base.
The Colorado Geological Survey estimates that over 80
percent of the total coal resources of the State (0-6,000 ft
of overburden) will be minable only by underground
methods. Overall recovery of the total resources of Color-
ado probably will be much less than 50 percent of the
coal in-place, unless major breakthroughs in mining tech-
nology are achieved. Even then, the thick, multiple coal
beds typical of many parts of Colorado may defy efficient
overall recovery by even the most advanced mining
methods now conceivable. In some instances, in-situ com-
bustion of deeply buried or steeply-dipping coal beds may
be the only means by which to recover the energy con-
tained in a large part of this State’s coal resources
(Murray, Fender, and Jones, 1977).

According to Speltz (1976), most of Colorado’s potential-
ly surface-minable coal is located in the Denver coal region
(75% of the total—mostly lignite), in the San Juan River
region (Nucla-Durango-Cortez area, 16%), and in the
Green River region (Oak Creek-Craig-Axial area, 5%).

Recent work by the Colorado Geological Survey (Kirk-
ham and Ladwig, 1979) indicates that approximately 10-15
billion short tons of lignite, in beds at least 4 ft thick
occurring above a depth of 1,000 ft, may. exist in-place in
the central part of the Denver region.
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