THE GEOLOGICAL SURVEY OF WYOMING
Daniel N. Miller, Jr., State Geologist

REPORT OF INVESTIGATIONS No. 17

REMAINING STRIPPABLE COAL RESOURCES
AND STRIPPABLE RESERVE BASE
OF THE HANNA COAL FIELD
IN SOUTHCENTRAL WYOMING

by

Gary B. Glass and Jay T. Roberts

The contents of this report were developed through the use
of funds provided by the U.S. Department of Interior, Bureau
of Mines; and by this notice, the Bureau does not agree or
disagree with any of the ideas expressed or implied in this
report.

LARAMIE, WYOMING

1979



First printing of one thousand copies, July 1979,
by Prairie Publishing Co., Casper

Additional copies of this report may be obtained from
The Geological Survey of Wyoming

Box 3008, University Station
Laramie, Wyoming 82071

Copyright The Geological Survey of Wyoming, 1979



THE GEOLOGICAL SURVEY OF WYOMING
Daniel N. Miller, Jr., State Geologist

REPORT OF INVESTIGATIONS No. 17

REMAINING STRIPPABLE COAL RESOURCES
AND STRIPPABLE RESERVE BASE
OF THE HANNA COAL FIELD
IN SOUTHCENTRAL WYOMING

by
Gary B. Glass and Jay T. Roberts

The contents of this report were developed through the use
of funds provided by the U.S. Department of Interior, Bureau
of Mines; and by this notice, the Bureau does not agree or
disagree with any of the ideas expressed or implied in this
report.

LARAMIE, WYOMING

1979






TABLE OF CONTENTS

Contents Page
STRIPPABLE RESQURCES AND RESERVE BASE .....cocevuuesvs 1 Figure
INTRODUCTEON . «iai v sion wotpaininm = wnlle o atatiica s oiale ain i e oo e o Figure
PREVICUS INVESTIGATIONS: s ya =4 suviisnvass s vnssavsssesrs 6
ACKNOWLEDGMENTS. ... cocvvvnncnaans A N e W e R k) e Figure
DEFINITIONS. . cnconsronmnsthnssninme = avnnsmnn o s i
METHODOLOGY OF RESOURCE ESTIMATES. .. susscvunssosiisss axdT Figure
Sottrces- of INTOrRMATIONGS s vy v mmmsawie s b s @awnid L Figure
Delineation of Coal OULCTOPS..civserucsnncns P |
Mined-oUt APEISIU: dRie sxsies oo e st o e 65 saas v 57
Burned-out Areas.............. o PR QS P T Figure
Thickness of Coal Beds............. oo W e i e DD
Overbarden Cateportbs. oo s ekl oot = sl e 59 Figure
Reliability Catepories......-c-c-c-u. PETSe r
Techniques and AssumptionS.......... vassrvasernesaOl Figure
COAL MINING DISTRICTS.:asenansersnyensnsessanosnnsssneOk
GEOLOGY OF THE HANNA COAL FIELD...icesuvansansnsssssss02 Figure
SETUCTUNE . o h.p v v smisin o/ dnih s Kb o o u e s s b ds wacsnin e ies e 62
Coal-bearing Rocks and Coal BedS...ieescsensnssnne3
History of Cogl' DePOSition. o smm s s aimis s v i 12 Figure
Coil Rank and CompoSETIRDN . cuce ¢ s fansas oesns e ses 75
REFERENCES . s s avsdssstitahe , saffoes iy e T e .
APPENDIX A: Descriptions of coal beds to Figure

include chemical analyseS.....sessvenssses80

10.

11,

Figures Page
Coal-bearing areas of Wyoming........evuuvs 1
Coal mining districts in the Hanna
Coal Field,  varssamrvananvasse T T A
Reliability categories for resources
and reserve base......... ssavanasssnasseseabl

Geologic map of the Hanna Coal Field.......63
Generalized stratigraphic column for

the Hanna Coal Field of southcentral

YOS e e ah e sawsamaeanll
Coal nomenclature in the Carbon Mining
District of the Hanna Coal Field......
Coal nomenclature in the Hanna Mining
District of the Hanna Coal Field...........066
Coal nomenclature in the Seminoce Mining
District of the Hanna Coal Field...........68
Coal nomenclature in the eastern portion

enaaab5

of the Corral Creek Mining District of

the Hanna Coali Field.... ceueusicnssvisssasdy
Coal nomenclature in the northern portion

of the Corral Creek Mining District of the
Honpa Coal Field...:c..cxnrescinrssniacsanadl
Coal nomenclature in the central portion

of the Corral Creek Minimg District of the
Hanna Coal Field ............ SR ey | |



Figure 12.

Plate

Plate

Plate

Plate

Table

Table

Figures Continued Page

Coal nomenclature in the southern
portion of the Corral Creek Mining
District of the Hanna Ceozl Field..... .71

Plates
Strippable coal resources in the
Carbon Mining District of the T
Hantia Coal Field.:..isiissn susmniammnaas pocket
Strippable coal resources in the

Hanna Mining District of the Hanna

Coal Field.....vocvivmnnnnncnnnncinnnnnnn I;ocket
Strippable coal resources in the

Seminoe Mining District of the In
Hanma €oal Field. .. -cceosnasvsmmronanas pocket
Strippable ceal resources in the

Corral Creek Mining District of ¥

the Hanna Coal Field......... way e e o PACKSE

Tables
Remaining strippable coal resources
and strippable reserve base of the
Hanna Coal Field by mining district,
Jamaey: 1. 1978 5 R sarcas s inssmyah st sirs o
Remaining strippable coal resources and

strippable reserve base of the Hanna
Coal Field by rank, January 1, 1978...., 5

Table

Table

Table

Table

Table

4,

Tables Continued Page

Current and proposed coal mining

activities in the Hanna Coal Field......... 7
Remaining strippable coal resources

and strippable reserve base of the

Hanna Coal Field by coal bed, January 1,

j 12 R SR OPOR T, = - N N SiZdegaali ook
Remaining strippable coal resources and
strippable reserve base of the Hanna Coal
Field by township and range, January 1,

IO oo i idans ssniy-assmnsan o S g i 53
Summary table of ultimatec and proximatc
analyses, heats of combustion, and major
oxides of coal ash for coals of the Hanna

EOaL S BRR Il o S SR S R L S ST s 73
Concentrations of trace elements in coals

of ‘the: Hanng Codl Field ..c.n.iasscnsineess 184



REMAINING STRIPPABLE COAL RESOURCES AND RESERVE
BASE OF THE HANNA COAL FIELD IN SOUTHCENTRAL

WYOMING

by
Gary B. Glass and Jay T. Roberts

STRIPPABLE RESOURCES AND RESERVE BASE

As of January 1, 1978, it is estimated that 674.31
million tons of strippable coal resources remain in four
newly defined mining districts of the Hanna Coal Field in
southcentral Wyoming (Figure 1). Of these strippable
resources, 46 percent or 309,97 million tons lie between
0-100 feet of cover while the other 54 percent or 364.34
million tons lie between 100-200 feet of cover. Table 1
shows that most of these remaining strippable coal re-
sources (79%) occur in the Hanna and Seminoe Mining Dis-
tricts (Figure 2). Plates 1 to 4 show the location of
strippable resources in each of the mining districts.
These strippable resources include 26.02 million tons of
coal in an inferred category of reliability, which are
usually not considered part of the strippable reserve
base (U.S. Bureau of Mines and U.S. Geological Survey,
1976) .

For this reason, the remaining strippable reserve
base or that part of the strippable resources from which
strippable reserves are derived, is reduced to 548.29

5=
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Figure 1. Coal-bearing areas of Wyoming

million tons (96 percent of strippable resources). Forty-
six percent or 297.12 million tons of the reserve base
occur under less than 100 feet of cover while the remaining
351.17 million tons occur under thicker cover (100-200 feet
thick).

Although strippable reserves per se (recoverable re-
serves) were not estimated, a fair approximation is that
strippable reserves equal at least 80 percent of the reserve
base between 0-100 feet deep or 237.7 million tons. Al-

though some percentage of the reserve base between 100-200



Remaining strippable coal resources and strippable reserve base of the Hanna Coal Field by mining district, January 1, 1978

Table 1.
(all figures in millions of tonms)
MEASURED RESERVE BASE
NENING Overburden thickness
DISTRICT (feet):

INDICATED RESERVE BASE

Overburden thickness
(feet):

TOTAL RESERVE BASE

Overburden thickness
(feet):

INFERRED RESOURCES

Overburden thickness
(feet):

GRAND TOTAL

Overburden thickness
(feet):

0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200
CARBON MINING DISTRICT
1
(11.14 feet) 29.05 20,53 49,58 13.60 55.68 69,28 42,65 76.21 118.86 0.35 2.34 2.69 43,00 78,55 121.55
HANNA MINING DISTRICT
1 = -
(14.22 feet) 86.18 B8S5.67 171.85 43.87 58.16 102.03 130.05 143.83 273.88 2.44 2,36 4.80 132.49 146.19 278.68
SEMINOE MINING DISTRICT
1
(9.79 feet) 76.15 64.94 141.09 32.25 59.13 97.38 114,40 124.07 238.74 10.06  8.47 18.53 124.46 132.54 257.00
CORRAL CREEK MINING DISTRICT
1
(5.9 feet) 7.44 451 11.95 et S T S T 10.02 708 AT.98. = 2 — 10,02 7.06 17.08
GRAND TOTAL FOR ALL FOUR MINING DISTRICTS
1
(11.77 feet) 198.82 175.64 374.47 98,30 175.52 273.82 297.12 351.17 648.29 12.85 13.17 26.02 309,97 364.34 674.31

1[Weighted average thickness of coal)
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feet deep is also recoverable, the percentage is harder

to estimate. Applying the same rule of thumb that strip-
pable reserves may equal 80 percent of that tonnage as well,
another 280,94 million tons of reserves is identified

for a total of 518.64 million tons of strippable reserves
in the Hamna Coal Field.

A more conservative appraisal of strippable reserves
in the 100-200 feet depth range is half the reserve base
or 175.59 million tons, thus reducing the remaining re-
serves to 413.29 million tons. Unfortunately, accurate
estimation of strippable reserves is highly subjective
since it is based on criteria that vary from mining
company to mining company.

Obviously, a portion of the inferred strippable
resources will also become part of the reserve base and
reserves as drilling and mapping substantiate its exis-
tence. Again the percentage of the inferred resources
that will ultimately become strippable reserve base and
reserves is speculative at this time.

With the exception of 9.44 million tons of strip-
pable bituminous resources in the 0-100 feet overburden
category and another §.56 million tons in the 100-200 feet
overburden category, all the strippable resources and
strippable reserve base in the Hanna Coal Field are of
subbituminous rank (Table 2). The bituminous reserve
base of 16.0 million tons all occurs in the Corral Creek

Mining District where it is tabulated for a number of

poorly correlated coals in the Upper Cretaceous Almond For-
mation.
INTRODUCTION

The estimates of remaining strippable resources and
reserve base of this report are derived from a study of 86
coal beds that with a few exceptions attain thicknesses of
5 feet or more. A few coals less than 5 feet thick are in-
cluded in the tabulations because they are currently strip
mined. Contrary to many reports, resources of thinner bi-
tuminous coals (coals less than five feet thick) are not
included in these estimates. The few bituminous coals ex-
amined for this report are low enough in rank (high-
volatile bituminous) and isolated enough that their
slightly higher heat values are not believed substantial
enough to warrant mining any bed less than 5 feet thick.
Table 4 itemizes resources and reserve base by mining dis-
trict and coal bed. Table 5 is a similar breakdown by
township and range,

0f the 86 coals mentioned above, there is undoubtedly
some duplication where a coal is reported under two desig-
nations or two mames. This is inevitable since correlation
of many coals, especially within faulted or isolated areas,
is not yet established. Wherever possible tentative corre-
lations or approximate stratigraphic equivalence of coal
beds is noted (Figures 6 and 8).

Of approximately 174.2 million tons of coal mined or
lost as a result of mining in the Hanna Coal Field prior to
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Table 2. Remaining strippable coal resources and strippable reserve base of the Hanna Coal Field by rank, January 1, 1978 (all figures in
millions of toms)
MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
CoAL Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
o (feet): (feet): (feet): (feet): (feet):
0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200
BITUMINOUS (Only tabulated in Corral Creek Mining District)
6.86 4.01 10.87 2.58 2,55 5.13 9,44 6.56 16.00 - - - 9.44 6.56 16.0
SUBBITUMINOUS
191.96 171.64 363.60 95.72 172.97 268.69 287.68 344.61 632.29 12,85 13.17 26.02 300.53 357.78 658.31
TOTAL BOTH RANKS
198.82 175.65 374.47 98.30 175.52 273.82 2o .12 25117 648.29 12,85 1507 26.02 309.97 364.34 674.31

.



January 1, 1978, at least 65.1 million tons were depleted
by strip mining (this includes an estimated 13.02 million
tons lost during mining). Another 109.1 million tons
were removed or lost by underground mining. The remain-
ing strippable resources and reserve base in this re-
port exclude all this tonnage, mined or leost prior to
January 1, 1978,

Currently five mining companies are operating in the
Hanna Coal Field: Arch Mineral Corporation, Energy
Development Company, Medicine Bow Coal Company, Resource
Exploration and Mining, Inc., and Rosebud Coal Sales
Company. These companies are depleting coal reserves at
the rate of about 15 million tons per year (includes
20 percent mining losses for strip mining and mining
losses equal to production for deep mining). Ninety-eight
percent of this current production, however, is from strip
mines. Although several new mines are proposed for the
field, annual production is not expected to exceed 17
million tons per year by 1985. Coupled with mining losses,
the annual depletion of coal reserves might approach 20
million tons per year by that same year (Table 3).
PREVIOUS INVESTIGATIONS

Dobbin, Bowen, and Hoots (1929) were the first to re-
port detailed information on the coal resources of the
Hanna Coal Field. They estimated that the field contained
4.2 billion tons of coal at deprhs up to 3,000 feer and

that perhaps amother 4 billion tons occurred at greater

depths. Their estimates, however, were based on a higher
weight per acre-foot than usually used for subbituminous
coals and they provided no breakdown by coal thickness or
reliability. In particular, they made no attempt to break
their estimates down any further than 0-3000 feet of cover
and greater than 3,000 feet of cover.

Twenty-two years later Berryhill and others, (1950),
reexamined the coal resources of the Hanna Coal Field, re-
lying heavily on the earlier report by Dobbin, Bowen, and
Hoots (1929). 1In this case, however, they tabulated orig-
inal resources on the bases of coal thickness, various
depths of cover up to 3,000 feet, and various reliability
categories. Their grand total was 3.9 billion tons or
slightly less than the earlier estimate. Again, no est-
imate of shallow resources (between 0-200 feet) was made.

In 1971, the U.S. Bureau of Mines made the first
estimate of "strippable coal reserves" in the Hanna Coal
Field (U.S. Bureau of Mines, 1971). From a study of eight
coal beds of the Hanna Formation, they identified 10 million
tons of strippable resources. Applying an 80 percent re-
covery factor, they reported 8 million tons of that resource
were strippable reserves. The estimate was so conservative
that it provided no insight into the total strippable coal
resources of the field.

Glass (1972) made a second approximation of the
strippable coal resources of the coal field. That estimate,
however, was derived from a simple manipulation of the

(Continued on page 55)



Table 3, Current and proposed coal mining activities in the Hanna Coal Field

COMPANY NAME MINE NAME MINE MINING DISTRICT PRODUCTION DESIGN ESTIMATED 1985 MINED COAL BEDS
TYPE 1978, 1.2 CAPACITY?2  PRODUCTION 2
* * *
Arch Mineral Corp. Seminoe No. 1 Strip Seminoe 2.50 3.4 3.0 65,64 ‘53 525 bl U
57, 35, 34, 53, 3%, %0,
28, 26, 25, Dana
Arch Mineral Corp. Seminoe No. 2 Strip Hanna 2.83 3.0 3.0 83*, 82*, 80*, 79, Hanna
No. 2, 764 75, 74, Hanna
No. 5, 72
*
Arch Mineral Corp. Hanna South Strip Hanna Proposed 0.8 0.8 Hanna No. 1%, 80%, 797 , 78"
77*
S
Carbon County Coal Co.  Carbon County Deep Hanna Proposed 2.5 0.8 82, 80", 79, Hannma No. 2
* *
Edison Development Co. Carbon Basin Strip and Carbon Proposed 5.0 2.0 Finch , Johnson Rider ,
Deep Johnson™
Energy Development Co. Vanguard No. 2 Deep Seminoe 0.41 1.0 0.5 50
Medicine Bow Coal Co. Medicine Bow Strip Seminoe 3.18 3.0 3.0 65, 64, 63, 6%, 61,‘60, [y
B T2t 1T, 1, 151Y,
123%, 122*%, 46%, 44", 34",
33*, B, 15"
Resource Exploration Section 24 Pit Strip Seminoe 0.80 0.70 0.7 Hanna No. 5, ?50*

and Mining, Inc.

=-7=



Table 3. Continued

COMPANY NAME MINE NAME MINE MINING DISTRICT PRODUCTION DESIGN ESTIMATED 1985 MINED COAL BEDS
TYPE 1978, 1.2 CAPACITYZ  PRODUCTION 2
Rocky Mountain Energy Corral Canyon Strip Corral Creek Proposed ?0.5 0.5 ? (WH6*, WH4*, WH3*,
Co. WH2*, WH1*)
Rosebud Coal Sales Rosebud Pit Nos. Strip Hanna 2.92 2.5 2.5 83*, 82, 80, 79
Co. 4, 5, 6, 7, 8, 9
TOTALS 12,59 22.0 16.8

I Preliminary figures from the Wyoming State Inspector of Mines

e

A Millions of tons

*
Coals that will be mined



Table 4. Remaining strippable coal resources and strippable reserve base of the Hanna Coal Field by coal bed, January 1, 1978
(all figures in millions of tons)

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOQURCES GRAND TOTAL
. Overburden thickness Overburden thickness Overburden thickness Overburden thick i
Tt s ickness Overburden thickness
b Tl (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

CARBON MINING DISTRICT

Carbon No. 6
T2IN R79W
5 0.26 = 0.26 0.03 - 0.03 0.29 - 0.29 - - - 0.29 - 0.29
7 0.06 S 0.06 = = - 0.06 - 0.06 - - - 0.06 - 0.06
8 0.09 - 0.09 - - - 0.09 - 0.09 = - = 0.09 - 0.09
T2IN RSOW
5 0.34 - 0.34 0.01 - 0.01 0.35 - 0.35 - - - 0.35 - 0.35
7 0.21 - 0.21 - - - 0.21 - 0.21 - - - 0.21 - 0.21
B 0.06 - 0.06 - - = 0.06 - 0.06 - - - 0.06 - 0.06
BED TOTALS 1.02 = 1.02 0.04 - 0.04 1.06 - 1.06 - - - 1.06 - 1.06
Bed No. 109
T2IN RS8OW
5 2.28 157 3.85 1.31 4 3.46 3.59 Wiy 4. F | - - - 3.59 3.72 |
7 1.44 0.74 2.18 b I U 1.89 3.01 2.56 2.63 5.19 - - - 2.56 2.63 5.19
8 0.21 0.15 0.36 - - - 0.2 0.15 0.36 - - = 0.21 0.15 0.36
BED TOTALS 3.93 2.46 6.39 2.43 4,04 6.47 6.36 6.50 12.86 - - - 6.36 6.50 12.86
Bed No. 105
T21IN R79W
5 0.26 0.28 0.54 0.13 0.63 0.76 .39 .91 1.30 - - - .39 .91 1.30
T21IN R8OW
S 0.02 0.01 0.03 0.19 0.49 0.68 A | .50 4! - - - 21 .50 .71
BED TOTALS 0.28 0.29 0.57 0.32 1.12 1.44 .60 1.41 2.01 - - = .60 1.41 2.01

g



Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township,Range Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
p,hang (feet) : (feet) : (feet): (feet): (feet):
Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200
Finch
T20N RBOW
5 0.35 - 0.35 0.28 - 0.28 0.63 - 0.63 - - - 0.63 - 0.63
7 0.85 - 0.85 0.10 - 0.10 0.95 - 0.95 - - - 0.95 - 0.95
9 1.74 - 1.74 - - - 1.74 - 1.74 - - - 1.74 - 1.74
11 0.84 - 0.84 - - - 0.84 - 0.84 - - - 0.84 - 0.84
12.5 0.08 - 0.08 - - - 0.08 - 0.08 - - = 0.08 = 0.08
T2IN RBOW
5 0.05 - 0.05 0.55 1.07 1.62 0.60 .07 1.67 0.30 0.48 0.78 0.50 1.55 2.45
7 0.42 - 0.42 1.21 2.50 371 1.63 2.50 4.13 0.05 0.42 0.47 1.68 2.92 4.60
9 0.16 0.97 1.13 0.10 2.32 2.42 0.26 3.29 3.55 - 1.44 1.44 0.26 4.73 4.99
s | 0.86 0.46 132 0.11 0.62 0.73 0.97 1.08 2.05 - - - 0.97 1.08 2.05
BED TOTALS 5.35 1.43 6.78 2.35 6.51 B.86 7.70 7.94 15.64 0.35 2.34 2.69 8.05 10.28 18.33
Johnson Rider
T20N R79W
5 0.03 0.11 0.14 0.03 0.05 0.08 0.06 0.16 0.22 - - = 0.06 0.16 0.22
& 0.12 0.08 0.20 0.04 0.08 0.12 0.16 0.16 0.32 - - - 0.16 0.16 0.32
9 0.13 0.12 0.25 0.02 - 0.02 0.15 0.12 0.27 - - - 0.15 0.12 0.27
11 0.28 0.01 0.29 - = - 0.29 - 0.29 = = = 0.29 - 0.29
AZ:S 0.25 - 0.25 - - - 0.25 - 0.25 - = = 0.25 = 0.25
T20N REOW
5 0.08 0.03 0.11 - - - 0.08 0.03 0.11 - = - 0.08 0.03 0.11
7 0.11 0.02 0.13 - - - 0.11 0.02 0.13 = - - 0.11 0.02 0.13
9 0.12 - 0.12 0.01 - 0.01 0.13 - 0.13 - - - 0.13 - 0.13
11 0.33 - 0.33 0.06 - 0.06 0.39 - 0.39 - - - 0.39 - 0.39

-10-



Table 4. Continued

Coal Name MEASURED RESERVE BASE  INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
’ Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
Township,Range (feet) : (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

Johnson Rider (Cont.)

T21IN R79W
7 0.02 - 0.02 0.05 - 0.05 0.07 - 0.07 - - = 0.07 - 0.07
9 0.08 - 0.08 0.05 — 0.05 0.13 - 0.13 - - - 0.13 - 0.13
11 0.04 - 0.04 - - - 0.04 - 0.04 - - - 0.04 - 0.04
T21IN R8OW
5 - 0.06 0.06 0.12 0.30 0.42 0.12 0.36 0.48 - - - 0,12 0.36 0.48
7 0.04 0.10 0.14 0.11 0.80 0.91 0.15 0.90 1.05 - - - 0.15 0.90 1.05
9 1.65 1.00 2.65 0.54 3.01 3.55 2.19 4.01 6.20 - - - 2.19 4.01 6.20
11 0.36 0.70 1.06 D.45 4.07 4.52 0.81 4.77 5.58 - - - 0.81 4.77 5.58
12 0.49 0.32 0.81 0.55 0.35 0.90 1.04 0.67 1.71 - - - 1.04 0.67 1.71
BED TOTALS 4.13 2.55 6.68 2.03 8.66 10.69 6.16 11.21 172357 - - - 6.16 11.21 L7357
Johnson
T20N R79W
N 0.26 0.05 0.31 - - - 0.26 0.05 0.31 - - - 0.26 0.05 0.31
7 0.12 0.47 0.59 - - - 0.12 0.47 0.59 - - = 0.12 0.47 0.59
9 0.03 0.11 0.14 - 0.13 0.13 0.03 0.24 0.27 ~ - - 0.03 0.24 0,27
11 0.07 0.22 0.29 - 0.06 0.06 0.07 0.28 0.35 - - - 0.07 0.28 0.35
13 0.16 0.01 0.17 - - - 0.16 0.01 0.17 - - - 0.16 0.01 0.17
14 .01 - 0.01 - = - 0.01 - 0.01 - - - 0.01 - 0.01
T20N R8OW
5 0.20 0.22 0.42 0.04 0.08 0.12 0.24 0.30 0.54 - - - 0.24 0.30 0.54
7 0.24 0.35 0.59 0.61 0.64 1.25 0.85 0.99 1.84 - — = 0.85 0.99 1.84
9 0.16 0.15 0.31 0.11 1.92 2.03 0.27 2.07 2.34 - - - 0.27 2.07 2.34
11 0.91 1.55 2.46 0.35 2.27 2.72 1.26 3.82 5.08 - - - 1.26 3.82 5.08
13 1.36 1.14 2.50 0.27 0.62 0.89 1.63 1.76 3.39 - - - 1.63 1.76 3.39
14 0.28 0.20 0.48 - - - 0.28 0.20 0.48 - - 3 0.28 0.20 0.48

= & =



Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Towishiv: Range Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
PaSI0E (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

Johnson (Cont.)

TZ2IN R79W
5 0.11 0.05 0.16 0.43 0.54 0.97 0.54 0.59 1-15 = = = 0.54 0.59 1.13
7 0.24 0.31 0.55 0.65 0.59 1.24 0.89 0.90 1.79 = 5 == 0.89 0.90 1.79
9 0.57 0.17 0.74 1.05 1.786 2,81 1.62 1.93 3,55 = - = 1.62 1.93 5.55
11 1.86 0.45 2.31 0.40 2.82 3.22 2.26 3.27 5.53 - - - 2.26 3.27 555
13 2.03 0.74 2.77 0.23 0.39 0.62 2.26 L.13 3.39 - = = 2.26 .13 3.39
14 0.40 = 0.40 = = = 0.40 = 0.40 = = - 0.40 - 0.40
15 - 2 - - 0.22 0.22 - 0.22 0.22 - = = - 0.22 0.22

2IN R8OW
: 5 ’ 0.05 0.13 0.18 - 0.04 n.04 0.50 0.17 0.22 = = = 0.50 0.17 0.22
1 0.04 0.14 0.18 0.03 0.02 0.05 0.07 0.16 0.23 - - - 0.07 0.16 0.23
9 0.26 0.12 0.38 0.09 1.11 1.20 0.35 1.25 1.58 = = - 0.35 1.23 1.58
11 0.73 0.20 0.93 0.10 1.85 1.95 0.83 2.05 2.88 = = - 0.83 2.05 2.88
13 1.57 0.56 2.13 0.25 1.61 1.86 1.82 2.17 5.99 - - - 1.82 2.17 5.99
15 0.61 1.94 2+55 0.30 2.07 2.37 0.91 4.01 4.92 = - - 0.91 4.01 4.92
17 0-46 277 5-23 0.68 4.55 5.23 1.14 7.32 8.46 = = = 1.14 7.32 B.46
19 0.48 0.68 1.16 0.68 8.24 8.92 1.16 8.92 10.08 = - = 1.16 8.92 10.08
21 0.31 0.27 0.58 0.09 2.16 2.25 0.40 2.43 2.83 = - = 0.40 2.43 2.83
25 0.18 0.21 0.39 0.02 1.62 1.64 0.20 1.83 2.03 - - — 0.20 1.83 2.03
BED TOTALS 13.70 13.21 26.91 6.38 35.31 41.69 20.08 48.52 68.60 = = = 20.08 48.52 68.60
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Table 4, Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Tosshin Ranse Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
p,Rang (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

Carbon No. 4

T22N REBOW
5 0.02 0.02 0.04 - - - 0.02 0.02 0.04 - = - 0.02 0.02 0.04
7 0.02 0.03 0.05 = = - 0.02 0.03 0.05 = - = 0.02 0.03 0.05
9 0.04 0.04 0.08 - - - 0.04 0.04 0.08 - = - 0.04 0.04 0.08
11 0.05 0.06 0.11 - - - 0.05 0.06 0.11 = - = 0.05 0.06 0.11
2.5 0.09 0.07 0.16 - - - 0.09 0.07 0.16 - - = 0.09 0.07 0.16
BED TOTALS 0.22 0.22 0.44 - - - 0.22 B.22 0.44 - - - 0.22 0.22 0.44
Carben No. 5
T22N R8OW
5 0.08 0.11 0.19 0.05 0.04 0.09 0.13 0.15 0.28 - - - 0.13 015 0.28
i 0.11 0.08 0.19 - - - 0.11 D.08 0.19 - - - 0.11 0.08 0.19
9 0.05 0.04 0.09 - - = 0.05 0.04 0.09 = - - 0.05 0.04 0.09
s 0.07 0.05 0.12 - - = 0.07 0.05 0.12 - - - 0.07 0.05 0.12
¥2.5 0.11 0.09 0.20 - = - 0.11 0.09 0.20 - - = 0.11 0.09 0.20
BED TOTALS D.42 0.37 0.79 0.05 0.04 0.09 0.47 0.41 0.88 - = - 0.47 0.41 0.88
TOTALS
CARBON MINING DISTRICT
29.05 20.53 49,58 13.60 55.68 69.28 42.65 76.21 118.856 .35 2.34 2.69 43,00 78.55 121.55
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
T kin. Rask Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
PERIRAR . ange (feet): (Feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100  100-200 0-200

HANNA MINING DISTRICT

Bed No. 89
T23N RSOW
5 0.15 0.20 0.35 0.07 0.08 0.15 0.22 0.28 0.50 - - - 0.22 0.28 0.50
T 0.30 0.15 0.45 0.06 0.30 0.36 0.36 0.45 0.81 - - - 0.3¢€ 0.45 0.81
T23N R81W
5 - - - 0.12 0.41 0.53 0.12 0.41 0.53 - - - 0.12 0.41 6.53
7 - - - - 0.01 0.01 - 0.01 0.01 - - - - 0.01 0.01
T24N RB1W
5 0.22 0.04 0.26 0.11 0.26 0.37 0.35 0.30 D.63 - - - 0.33 0.30 0.63
¥ i 0.08 - 0.08 0.07 0.38 0.45 0.15 0.38 0.53 - - - 0.15 0.38 0.53
9 - - - 0.17 0.28 0.45 Q.17 0.28 0.45 - - - 0.17 0.28 0.45
11 0.01 - 0.01 0.21 0.19 0.40 0.22 0.19 0.41 - - - 0.22 n.19 0.41
13 - 0.17 0.17 0.22 0.24 0.46 0.22 0.41 0.63 - - - 0.22 0.41 0.63
15 0.01 0.28 0.29 0.23 D.12 0.35 0.24 0.40 0.64 - - - 0.24 0.40 0.64
17 0.09 0.20 0.29 - - - 0.09 0.20 0.29 - - - 0.09 0.20 0.29
BED TOTALS 0.86 1.04 1.90 1.26 2.27 3.53 2.12 i 0 | 5.43 - - - 2,12 3.31 5.43
Bed No. RME 93
T23N RSOW
5 0.10 - 0.10 0.04 0.04 0.08 0.14 0.40 0.18 0.04 0.03 0.07 0.18 0.70 0.25
7 0.20 0.06 0.26 0.07 0.11 0.18 0.27 0.17 0.44 0.08 0.05 0.13 0.35 0.22 0.57
9 0.11 0.37 0.48 - 9:21 0.21 0.11 0.58 0.69 0.15 0.13 0.28 0.26 0.71 0.97
11 - 0.16 0.16 - 0.18 0.18 - 0.34 0.34 0.20 0.18 0.38 0,20 0.52 0.72
13 - - - - 0.09 0.09 - 0.09 0.09 0.22 0.18 0.40 0.22 0.27 0.49
15 - - - - 0.01 0.01 - 0.01 0.01 - 0.08 0.08 - 0.09 0.09
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Yosuahio. Raiiow Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
PN (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100  100-200 0-200 0-100 100-200 0-200

RME 93 (Cont.)

T23N R31W
73 0.04 0.04 0.08 - 0.07 0.07 0.04 0.11 0.15 = = 0.04 0.11 0.15
4 0.01 — 0.01 0.03 0.15 0.18 0.04 0.15 0.19 - = = 0.04 0.15 0.19
9 -~ - - 0.05 0.17 0.22 0.05 0.17 0.22 - = 0.05 0.17 0.22
11 - - - 0.04 0.27 0.31 0.04 0.27 0.31 = = = 0.04 0.27 0.31
13 0.07 0.19 0.26 0.01 0.28 0.29 0.08 0.47 0.55 0.03 - 0.03 0.11 0.47 0.58
15 0.23 0.18 0.41 - 0.19 0.19 0.23 0.37 0.60 0.24 0.13 0.37 0.47 0.50 0.97
17 0.34 0.18 0.52 = 0.14 0.14 0.34 0.32 0.66 0.29 0.18 0.47 0.63 0.50 1.13
19 0.34 0.09 0.43 0.06 0.34 0.40 0.40 0.43 0.83 0.23 0.09 0.32 0.63 0.52 1.15
21 0.11 = 0.11 0.51 0.63 1.14 0.62 0.63 1.25 0.02 = 0.02 0.64 0.63 1.27
23 - = = 0.83 0.79 1.62 0.83 0.79 1.62 - - - 0.83 0.79 1.62
25 - - - 0.83 0.85 1.68 0.83 0.85 1.68 - = = 0.83 0.85 1.68
27 0.04 0.32 0.36 137 0.79 2.16 1.41 121 2.52 = - = 1.41 1.11 2.52
29 0.43 0.58 1.01 1.23 0.47 1.70 1.66 1.05 2.7 = = = 1.66 1,05 2.71
31 1.59 2.23 3.80 1.19 0.72 1.1 2.78 2.93 5,71 - - - 2.78 2.93 5.71

T24N RBOW
5 - 0.03 0.03 - 0.14 0.14 = 0.17 0.17 = - = - 0.17 0.17
7 = = = = 0.16 0.16 = 0.16 0.16 = = = - 0.16 0.16
9 - = = = 0.05 0.05 = 0.05 0.05 = = = 0.05 0.05
11 - = - - 0.01 0.01 < 0.01 0.01 - - - = 0.01 0.01

T24N R8IW
5 0.02 0.12 0.14 0.06 0.02 0.08 0.08 0.14 0.22 = = = 0.08 0.14 0.22
1 0.16 0.14 0.30 0.15 0.24 0.39 0.31 0.38 0.69 - - ~ 0.31 0.38 0.69
9 0.02 0.02 0.04 0.34 0.47 0.81 0.36 0.49 0.85 = = = 0.36 0.49 0.85
11 0.10 0.08 0.18 0.43 0.59 1.02 D.53 0.67 1.20 = = = 0.53 0.67 1.20
13 0.63 0.83 1.46 0.08 1.08 1.16 0.71 1.91 2,62 = = = 0.71 1.91 2.62
15 = 0.05 0.05 - 0.67 0.67 - 0.72 0.72 = = = - 0.72 0.72
18.5 0.18 - 0.18 - - - 0.18 - 0.18 - - = 0.18 = 0.18
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township,Range Overburden th%ckness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
(feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

RME 93 (Cont.)
23,5 0-15 - 0.15 - = = 0.15 = .15 - = = 0.15 = 0.15

BED TOTALS 4.87 5.65 Lika2 7.32 9,93 17.25 1288 15,58 TR 1.50 1.05 2.55 13.69 16.83 30.32

Bed No. RME 92

T23N R81W

5 = - B 0.02 0.02 0.04 0.02 0.02 0.04 - = - 0.02 0.02 0.04

7 0.31 0.04 0.35 0.04 0.03 0.07 0.35 0.07 0.42 - - - 0.35 0.07 0.42

9 0.24 0.26 0.50 .13 0.14 0.27 0.37 0.40 (i )5 - - 0.37 0.40 0.77

10 0.21 0.11 0.32 - - - 0,21 0.11 0.32 - - - 0.21 0.11 0.32

11 0.13 0.07 0.20 0,01 0.08 0.09 0.14 g:-15 0.29 - - - 0.14 0.15 0.29

13 0.21 0.11 0.32 0.01 0.19 0.20 0.22 0.30 0.52 0.19 0.08 0.27 0.41 0.38 0.79

15 0.22 0.16 0.38 0.20 0.32 0.52 0.42 0.48 0.90 0.01 - 0.01 0.43 0.48 0.91

17 0.07 0.12 0.19 0.36 0.38 0.74 0.43 (.50 n.93 - - - 0.43 0.50 0.93

18 - - - 0.44 0.44 0.88 0.44 0.44 0.88 - - - 0.44 0.44 0.88

BED TOTALS 1:39 0.87 2.26 Io2] 1.60 2.81 2.60 2.47 5.07 0.20 0.08 0.28 2.80 2.55 5.35
Bed No. 23
T23N RB1W

5 0.04 0.02 0.06 0.02 0.03 0.05 0.06 0.05 0.11 - - - 0.06 0.05 0.11

7 0.07 0.06 0.13 - - - 0.07 0.06 015 - - - 0.07 0.06 0,13

9 0.07 0.06 0.13 - - - 0.07 N.06 0.13 - - - 0.07 0.06 0.13

BED TOTALS 0.18 0.14 0.32 0.02 0.03 0.05 0.20 0-17 0.37 - - - 0.20 0.17 0.37
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Table 4. Continued
Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOQURCES GRAND TOTAL
T Kiv.Ran Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
UHORRLI, SIS (feet): (feet): (feet): (feet): (feet):
Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200
Bed No. B7
T23N R8IW
5 0.29 0.34 0.63 - - - 0.29 0.34 0.63 = - - 0.29 0.34 0.63
6.5 0.13 0.03 0.16 - - - 0.13 0.03 0.16 - - - 0.13 0.03 0.16
BED TOTALS 0.42 0.37 0.79 - - - 0.42 0.37 0.79 - - - 0.42 0.37 0.79
Bed No. 86
T23N R81W
5 0.04 0.33 0.73 u.12 0.22 0.34 0.52 0.55 1.07 - - - 0.52 0.55 1.07
6 0.08 0.15 0.23 - - == 0.08 0.15 0.23 - - - 0.08 0.15 0.23
F 0.22 0.35 0.57 0.10 0.09 0.19 0.32 0.44 0.76 - - - 0.32 0.44 0.76
9 0.61 0.54 1.X5 0.36 0.37 0.73 0.97 0.91 1.88 - - - 0.97 0.91 1.88
10 0.07 0.12 0.19 0.32 0.62 0.94 0.39 0.74 1.13 - - - 0.39 0.74 1.13
11 0.09 0.40 0.49 - 0.03 0.03 0.90 0.43 0.52 - - - 0.90 0.43 0.52
BED TOTALS 1.47 1.89 3.36 0.90 1353 2.23 37 3.22 5.59 - - - 2.57 3.22 5.59
Bed No. 84
T23N RBIW
4.5 0.18 0.25 0.43 0.01 0.04 0.05 0.19 0.29 0.48 - - - 0.19 0.29 0.48
5 0.27 0.29 0.56 0.11 0.12 0.23 0.38 0.41 0.79 - - - 0.38 0.41 0.79
6 0.06 0.07 0.13 - - - 0.06 0.07 0.13 - - - 0.06 0.07 0.13
BED TOTALS 0.51 0.61 L B 0.12 0.16 0.28 0.63 0.77 1.40 - - - 0.63 0.77 1.40
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Table 4. Continued
Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township,Range Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
3 (feet): (feet): (feet): (feet): (feet):
Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200
Bed No. 83
T23N RBOW
4.5 = = - 0.49 0.15 0.64 0.49 0.15 0.64 0.19 0.35 0.54 0.68 0.50 1.18
55 = = ~ 0.06 0.15 0.21 0.06 0.15 0.21 - - - 0.06 0.15 0.21
7 > - - 0.08 0.03 0.12 0.09 0.03 0.12 = = = 0.09 0.03 0.12
9 - = = - 0.03 0.03 = 0.03 0.03 - - = - 0.03 0.03
T23N RBIW
4.5 0.59 0.49 1.08 0.28 0.25 0.53 0.87 0.74 1.61 - - = 0.87 0.74 1.61
5.5 0.41 0.41 0.82 0.61 0.42 1.03 1.02 0.83 1.85 - - - 1.02 0.83 1.85
i 1.18 0.96 2.14 1.34 1.45 2.79 252 2.41 4.93 - - — 2.52 2.41 4,093
9 ~ 0.16 0.16 = 0.00 0.16 0.16 - = - 0.16 0.16
BED TOTALS 2.18 2.02 4.20 2.87 2.48 5.35 5.05 4.50 9.55 0.19 0.35 0.54 5.24 4.85 10.09
Bed No. 82
T23N R8OW
7 0.07 0.22 0.29 - = - 0.07 0.22 0.29 - = - 0.07 0.22 0.29
8 0.30 0.09 0.39 1.48 1.55 3.03 1.78 1.64 3.42 .04 0.12 0.16 1.82 1.76 3.58
9 0.56 0.61 1.17 0.45 0.71 1.16 1.01 1.32 2.33 - - = 1.01 1.32 2.33
11 0.46 049 0.95 0.39 1.23 1.82 0.85 1.72 2i87 - - - 0.85 L2 2.57
13 0.90 1.32 2.22 0.43 1.70 2.13 1.33 3.02 4.35 = = - 1,33 5.02 4.35
14.5 0.33 0.05 0.38 0.35 0.06 0.41 0.68 0.11 0.79 - - = 0.68 0.11 0.79
15 0.66 0.96 1.62 0.63 0.32 0.95 1.29 1.28 257 - - - 1.29 1.28 2.57
16.5 2.16 0.16 S 1.94 - 1.94 4.10 0.16 4.26 - - - 4.10 0.16 4.26
T23N R81W
5 0.47 0.49 0.96 0.16 0.28 0.44 0.63 0.77 1.40 ~ o ~ 0.63 0.77 1.40
6 0.11 0.29 0.40 0.04 0.14 0.18 0.15 0.43 0.58 = - = 0.15 0.43 0.58
v 0.85 1.80 2.65 = 0.09 0.09 0.85 1.89 2.74 — = - 0.85 1.89 274
8 0.04 0.05 0.09 ad ” - 0.04 0.05 0.09 = = = 0.04 0.05 0.09
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township,Range Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
» (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

Bed No. 82 (Cont.)

T23N RBIW
9 0.87 4.03 4.90 & 0.11 0.11 0.87 4.14 5.01 - —= = 0.87 4.14 5.01
10 0.98 0.41 1.39 0.40 0.48 0.88 1.38 0.89 2,27 - - - 1.38 0.89 2.27
11 0.25 1.46 1.71 - < - 0.25 1.46 1.71 = - = 0.25 1.46 1.711
12 0.35 0.11 0.46 - - - 0.35 0.11 0.46 - - S 0.35 0.11 0.46
BED TOTALS 9.36 12.54 21.90 6.27 6.67 12.94 15.63 19.21 34.84 0.04 0.12 0.16 15.67 19.33 35.00

Hanna No. 1

T22ZN RE1W
4 0.04 0.01 0.05 - - - 0.04 0.01 0.05 = = = 0.04 0.01 0.05
5 0.08 0.08 0.16 5 = - 0.08 0.08 0.16 - = = 0.08 0.08 0.16
7 0.41 0.22 0.63 - - = 0.41 0.22 0.63 = —~ ~— 0.41 0.22 0.63
9 0.26 0.26 0.52 - - - 0.26 0.26 0.52 - - - 0.26 0.26 0.52
10 - = ~ 0.39 - 0.39 0.39 = 0.39 = = = 0.39 = 0.39
11 0.06 0.11 0.17 - - - 0.06 0.11 0.17 - - - 0.06 0.11 0.17
13 0.55 0.20 0.75 - - - 0.55 0.20 0.75 - - - 0.55 0.20 0.75
15 0.80 0.35 1.15 - - w 0.80 0.35 1.15 - = = 0.80 0.35 1.15
17 1.07 0.48 1.55 - - - 1.07 0.48 L+55 - - - 1.07 0.48 1.55
18 0.75 0.40 .15 - - - 0.75 0.40 I35 = - = 0.75 0.40 1.15
19 3.46 1.18 4.64 0.52 0.22 0.74 3.98 1.40 5.38 = - = 3.98 1.40 5.38
20 0.39 0.16 0.55 - 3 - 0.39 0.16 0.55 - - = 0.39 0.16 0.55
21 1.79 2.05 3.84 0.66 0.25 0.91 2.45 2.30 4.75 - = = 2.45 2.30 4.75
22 0.24 = 0.24 - - - 0.24 - 0.24 - - = 0.24 - 0.24
23 1.38 0.886 2.24 0.12 - 0.12 1.50 0.86 2.36 - - = 1.40 0.86 2.36
24 0.04 — 0.04 = = = 0.04 = 0.04 - - = 0.04 = 0.04
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township, Range Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
. (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100  100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

Hanna No. 1 (Cont.)

T22N R81W
25 0.17 0.09 0.26 5 - - 0.17 0.09 0.26 = = = 0.17 0.09 0.26
26 0.10 0.08 0.18 - - = 0.10 0.08 0.18 = = = 0.10 0.08 0.18
27 0.13 = 0.13 = - = 0.13 - 0.13 = - - 0.13 - 0.13
BED TOTALS g BB 6.55 18.25 1.69 D.47 2.16 13.41 7.00 20.41 = - - 13.41 7.00 20.41
Bed No. 80
T23N RBOW
5 0.29 0.31 0.60 D.02 0.02 0.04 0.31 0.33 0.64 - = = 0.31 0.33 0.64
T 0.15 0.55 0.70 0.03 0.41 0.44 0.18 0.96 1.14 ~ - = 0.18 0.96 1.14
9 0.73 1.07 1.80 0.13 0.18 0.31 0.86 1.25 .11 - = = 0.86 1.25 2.11
11 0.23 0.18 0.41 0.33 0.71 1.04 0.56 0.89 1.45 - - = 0.56 0.89 1.45
13 0.60 0.23 0.33 1.02 1.92 2.94 1.62 2.15 3.77 - = = 1.62 2.15 377
15 0.62 = 0.62 1.05 1.6% 2.08 1.67 1.63 3.30 0.14 0.13 0.27 1.81 1.76 3.57
T23N RE1IW
7 0.02 0.05 0.07 - 0.04 0.04 0.02 0.09 0.11 - - - 0.02 0.08 0.11
9 0.03 = 0.03 0.21 0.37 0.58 0.24 0.37 0.61 - - - 0.24 0.37 0.61
11 0.33 0.28 0.61 0.39 0.77 1.16 0.72 1.05 1.7% - - = 0.72 1.05 1.77
13 0.19 0.52 0.71 0.34 0.33 0.67 0.53 0.85 1.38 - - = 0.53 0.85 1.38
15 0.15 0.57 0.72 0.22 0.59 0.81 0.37 1.16 1.53 = - = 0.37 1.16 1.53
17 0.06 11k 137 0.03 0.03 0.06 0.09 1.14 1.23 - > = 0.09 1.14 1.23
18 & 0.29 0.29 = = - ~ 0.29 0.29 - = x = 0.29 0.29
19 0.30 0.55 0.85 = - - 0.30 0.55 0.85 - = - 0.30 0.55 0.85
21 0.76 2.83 3.59 = 0.49 0.49 0.76 3.32 4.08 - - - 0.76 3.32 4.08
23 1.23 222 3.45 0.14 - 0.14 Y.37 2:22 3.39 3 = = 1.37 2.22 3.59
25 3.32 2.91 6.23 0.33 0.13 D.46 3.65 3.04 6.69 - = = 3.65 3.04 6.69
26 0.63 0.71 1.34 0.11 0.13 0.24 0.74 0.84 1.58 - = - 0.74 0.84 1.58
T23N R82W
5 0.19 0.21 D.40 0.28 0.34 0.62 0.47 0.55 1.02 - - - 0.47 0.55 1.02
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Table 4. Continued

Coal Name

Township,Range

MEASURED RESERVE BASE

Overburden thickness
(feet):

INDICATED RESERVE BASE
Overburden thickness

(feet):

TOTAL RESERVE BASE

Overburden thickness

(feet):

INFERRED RESOURCES

Overburden thickness
(feet):

CRAND TOTAL

Overburden thickness
(feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200
Bed No. 80 (Cont.)
T23N R82ZW
7 0.19 0.28 0.47 0.06 0.08 0.14 0.25 0.36 n.61 - - - 0.25 0.36 0.61
9 0.01 - 0.01 - - = 0.01 - 0.01 - - - 0.01 - 0.01
BED TOTALS 10.03 14.87 24.90 4.69 8.17 12.86 14,22 23008 X716 0.14 013 0.27 14.86 23.17 38.03
Bed No. 79
T22N RS1W
5 0.50 0.25 0.75 0.17 0.30 0.47 0.67 0.55 1.22 - - - 0.67 0.55 1.22
7 0.22 0.13 0.35 0.45 0.40 0.85 0.67 0.53 1,20 - - - 0.67 0.53 1.20
9 1.25 0.07 1.32 0.58 0.76 1.34 1.83 0.83 2.66 - - - 1.83 0.83 2.66
11 0.73 0.66 1.39 0.18 1.93 2,11 0.91 2.59 3.50 - - - 0.91 2.59 3.50
13 0.10 0.27 0.37 0.43 0.34 0.77 0.53 0.61 1.14 - - - 0.53 0.61 1.14
15 0.21 0.56 0.77 0.18 0.15 0.33 0.39 0.71 1.10 - - - 0.39 0.71 1.10
17 0.44 0.47 0.91 0.04 - 0.04 0.48 0.47 0.95 - - - 0.48 0.47 0.95
T23N RBOW
5 0.02 0.07 0.27 .35 0.15 0.30 0.35 0.22 0.57 0.01 - 0.01 0.36 0.22 0.58
7 0.15 0.35 0.50 .05 0.11 D.16 0.20 0.46 0.66 - - - 0.20 0.46 0.66
T23N R8IW
5 - = - 0.09 0.02 0.11 0.09 0.02 0.11 0.10 - 0.10 0.19 0.02 0.21
7 - - - 0.13 0.25 0.38 0.13 0.25 0.38 0.24 0.58 0.82 0.37 0.83 1.20
i1 0.10 0.03 0.13 0.26 0.04 0.30 0.36 0.07 0.43 - - 0.36 0.07 0.43
12 - 0.01 0.01 - - - = 0.01 0.01 - - - - 0.01 0.01
13 0.04 0.66 0.70 0.44 0.51 0.95 0.48 117 1.65 - - - 0.48 1.17 1.65
14 0.15 0.17 0.32 - - - 0.15 0.17 0.32 - - - 0.15 0.17 0.32
15 0.54 1.20 1.74 0.44 1.95 2.39 0.98 3.15 4.13 - - - 0.98 3.15 4.13
17 0.64 1.05 1.69 1.17 1.29 2.46 1.81 2.34 4.15 - - - 1.81 2.34 4.15
19 0.45 1.40 1.85 n.58 1.00 1.58 1.03 2.40 3.43 - - - 1.03 2.40 3.43
21 0.33 0.20 0.53 - - - 0.33 0.20 0.53 - - 0.33 0.20 0.53
23 0.73 0.27 1.00 - - - 0.73 0.27 1.00 - - - 0.73 0.27 1.00
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township,Range Overburden th?ckness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
(feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

Bed No. 79 (Cont.)

T23N R82W

5 0.02 D.02 0.04 = = - 0.02 0.02 0.04 = = = 0.02 0.02 0.04
i) 0.04 0.02 0.06 = 0.01 0.01 0.04 0.03 0.07 - = - 0.04 0.03 0.07
9 0.01 - 0.01 0.07 0.06 0.13 0.08 0.06 0.14 = - = 0.08 0.06 0.14
11 & = = 0.10 0.10 0.20 0.10 0.10 0.20 = = = 0.10 0.10 0.20
13 0.14 0.13 0.27 0.02 = 0.02 0.16 0.13 0.29 = = - 0.16 0.13 0.29
15 0.07 - 0.07 - - = 0.07 - 0.07 = = = 0.07 — 0.07

BED TOTALS 7.06 7.99 15.05 5.53 9.37 14.90 12.59 17.36  29.95 0.35 0.58 0.93 12.94 17.94 30.88

Bed No. 78

T22N RB1W

5 0.26 0.17 0.43 0.10 - 0.10 0.36 0.17 0.53 = = = 0.36 0.17 0.53
7 1.30 0.89 e18 0.46 0.43 0.89 1.76 .32 3.08 - - - 1.78 1.32 3.08
8 0.04 0.06 0.10 = = = 0.04 0.06 0.10 - = = 0.04 0.06 0.10
9 0.82 0.75 1.57 0.66 0.63 129 1.48 1.38 2.86 = - - 1.48 1.38 2.86
10 0.06 = 0.06 0.68 0.49 L.27 0.74 0.49 1.23 = - - 0.74 0.49 1.23
11 2.86 2.24 5.10 0.35 0.55 {0.90 3.21 2.79 6.00 i = = 3.2 2,79 6.00
b . 0.-10 0.20 0.30 o = = 0.10 0.20 0.30 - ~ - 0.10 0.20 0.30
13 0.66 0.66 1.32 0.14 0.10 0.24 0.80 0.76 1.56 = = = 0.80 0.76 1.56
15 0.36 0.45 0.81 0.10 0.29 0.39 0.46 0.74 1.20 - = = 0.46 0.74 1.20
17 0.22 0.25 0.47 0.07 0.28 0.35 0.29 0.53 0.82 - = - 0.29 0.53 0.82
19 0.22 0.7 0.39 - 0.34 0.34 0.22 0.51 0.73 = ~ = 0.22 0.51 0.73
Z1 0.25 0.48 0.73 = 0.30 0.30 0.25 0.78 1.03 = - -

BED TOTALS 715 6.32 13.47 2.56 3.41 5.97 9.71 9,73 19.44 - = & .71 9.73 19.44
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township,Range Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
. (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

Bed No. 77
T22N R8IW
5 1.06 0.63 1.69 0.08 0.17 D2 1.14 0.80 1.94 - - - 1.14 0.80 1.94
6 0.11 0.12 0.23 - - - 0.11 p.12 0.23 - - - 0.11 0.12 0,23
7 0.79 0.99 1.78 0.42 0.81 1.23 1.21 1.80 3.01 - - - 1.21 1.80 3.01
8 0.02 - 0.02 - - - 0.02 - 0.02 - - - 0.02 - 0.02
g 0.38 0.54 0.92 0.02 0.24 0.26 0.40 0.78 1.18 - - - 0.40 0.78 1.18
BED TOTALS 2.36 2.28 4.64 0.52 1522 1.74 2.88 3.50 6.38 - - - 2,88 3.50 6.38
Hanna No. 2
T22N RBIW
27 0.30 - 0.30 0.09 - 0.09 0.39 - 0.39 - - - 0.39 - 0.39
29 Q.13 - .13 0.27 - 0.27 0.40 - 0.40 - - = 0.40 - 0.40
31 0.28 0.24 0.52 0.37 0.07 0.44 0.65 0.31 0.96 - - - 0.65 0.31 0.96
5 0.64 0.04 0.68 0.49 0.40 0.89 113 0.44 1.57 - - - 1.13 0.44 1.57
35 - 0.16 0.16 0.53 0.19 0.72 0.53 0.35 0.88 - - - 0.53 0.35 0.88
37 0.03 0.54 0.57 0.55 0.03 0.58 0.58 0.57 1.15 - - - 0.58 0.57 1,15
38 0.49 0.07 0.56 0.40 - 0.40 0.89 0.07 0.96 - - - 0.89 0.07 0.96
T22N R82W
5 0.04 0.03 0.07 - - 0.04 0.03 0.07 - - - 0.04 0.03 0.07
T 0.02 0.01 0.03 - - - 0.02 0.01 0.03 - - - 0.02 0.01 0.03
9 0.01 0.02 0.03 - - - 0.01 0.02 0.03 - = - 0.01 0.02 0.03
11 0.02 0.02 0.04 - - - 0.02 0.02 0.04 - = — 0.02 0.02 0.04
13 0.03 0.04 0.07 - - - 0.03 0.04 0.07 - - - 0.03 0.04 0.07
35 0.04 0.03 0.07 - - - 0.04 0.03 0.07 - = - 0.04 0.03 0.07
17 0.10 0.09 0.19 = - - 0.10 0D.09 0.19 - - - 0.10 0.09 0.19
19 0.11 0.07 0.18 - - - 1R § 0.07 0.18 - - - 0.11 0.07 0.18
b | 0.11 - 0.11 - - - 0.11 - 0.11 - - - 0.11 - 0.11
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Tounshin- Raiive Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
p,Rang (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-2Z00 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

Hanna No. 2 (Cont.)

T22N RBZW
23 = - - 0.09 - 0.09 0.09 - 0.09 - - - 0.09 - 0.09
25 - - = 0.16 - 0.16 0.16 - 0.16 - - - 0.16 - 0.16
27 - - - 0.16 - 0.16 0.16 - 0.16 - - B 0.16 - 0.16
29 - = - 0.08 = 0.08 0.08 - 0.08 = - - 0.08 - 0.08

T23N R81W
5 0.09 0.07 0.16 0.03 0.07 0.10 0.12 0.14 0.26 - - - 0.12 0.14 0.26
7 - 0.03 0.03 0.13 .22 0.35 0.13 0.25 0.38 - - - 0.13 0.25 0.38
8 - - = = 0.02 0.02 - 0.02 0.02 - - - - 0.02 0.02
9 - 0.37 0.37 0.06 0.13 0.19 0.06 0.50 0.56 - - = 0.06 0.50 0.56
11 - 0.08 0.08 0.04 0.01 0.05 0.04 0.09 0.13 - - - 0.04 0.09 0.13
13 0.02 0.07 0.08 0.06 - 0.06 0.08 0.07 0.15 - - - 0.08 0.07 0.15
15 0.07 0,08 0.16 0.09 - 0.09 0.16 0.09 0.25 - = = 0.16 0.09 0.25
17 0.06 0.12 0.18 0.05 - 0.05 0.11 0.12 0.23 B - - 0.11 0.12 0.23
19 0.01 022 0.23 - - - 0.01 0.22 0.23 - - - 0.01 0.22 0.23
21 - 0.25 0.25 - - - - 0.25 0.25 - - - - 0.25 0.25
23 - 0.56 0.66 - - B - 0.66 0.66 - - - - 0.66 0.66
25 - 0.74 0.74 - - - - 0.74 0.74 - - - - 0.74 0.74
BED TOTALS 2.60 4,06 6.66 3.65 1.14 4.79 6.25 5.20 11,45 - - - 6.25 5.20 11.45

Bed No. 76

T2Z2N RBINW
9 0.31 0.36 0.67 - 0.06 0.06 0.31 0.42 0.73 - - - 0.31 0.42 0.73
10 0.53 - 0.53 - - - 0.53 - 0.53 - - - 0.53 - 0.53
11 0.67 0.12 0.79 0.03 0.13 0.16 0.70 0.25 0.95 - - - 0.70 0.25 0.95
13 0.74 0.26 1.00 0.11 §:15 0.26 0.85 0.41 1.26 - - - 0.85 0.41 1.26
15 1.07 0.48 1.5% 0.13 0.16 0.29 1.20 0.64 1.84 - - - 1.20 0.64 1.84
17 2.11 0.97 3.08 0.14 0.39 0.53 2.25 1.36 3.61 - - - 2.25 1.36 3.61
19 0.78 0.14 0.92 0.05 0.36 0.41 0.83 0.50 1.3% - - - 0.83 0.50 1,33
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Townshin: Rangs Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
ownsnip,Rang (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

Bed No. 76 (Cont.)

T22N R8IW
21 1.09 0.42 1.51 0.10 0.23 0.33 1.19 0.65 1.84 - - - 1.19 0.65 1.84
23 0.55 1.03 1.58 0.23 0.81 1.04 0.78 1.84 2.62 - - = 0.78 1.84 2.62
25 0.35 0.15 0.50 = 0.26 0.26 0.35 0.41 0.76 = s ~ 0.35 0.41 0.76
27 0.26 0.07 0.33 = =27 0.27 0.26 0.34 0.60 = - = 0.2€ 0.34 0.60
28 0.27 0.01 0.28 = 0.24 0.24 0.27 0.25 0.52 - - - 0.27 0.25 0.52
T23N R8IW
7 = = - 0.12 - 0.12 0.12 - 0.12 - - - 0.12 - 0.12
9 1.67 0.81 2.48 0.24 = 0.24 1.91 0.81 2,72 = = = 1.91 0.81 2.72
11 0.21 0.60 0.81 - - - 0.21 0.60 D.81 - - -~ 0.21 0.60 0.81
13 0.04 0.39 0.43 = - 3 0.04 0.39 0.43 - - - 0.04 0.39 0.43
15 - 0.18 0.18 - = = - 0.18 0.18 = o~ = - 0.18 0.18
BED TOTALS 10.65 5.99 16.64 1.15 3.06 4.21 11.80 9.05 20.85 - - - 11.80 9.05 20.85
Bed No. 75
T22N R81IW
- 0.04 — 0.04 = = = 0.04 - 0.04 = = — 0.04 = 0.04
5 0.29 0.24 0.53 0.01 0.02 0.03 0.30 0.26 0.56 - - - 0.30 0.26 0.56
7 0.53 0.44 0.97 0.02 0.24 0.27 0.56 0.68 1.24 - - - 0.56 0.68 1.24
9 0.95 1.72 2,67 0.56 1.63 2,19 1.51 3.35 4.86 = = = 1.51 3.35 4.86
11 0.09 0.05 0.14 - - - 0.09 0.05 0.14 - - - 0.0¢ 0.05 0.14
T23N R81NW
4 0.01 - 0.01 = - - 0.01 - 0.01 - - - 0.01 - 0.01
5 0.11 0.01 0.12 0.33 0.03 0.36 0.44 0.04 0.48 - 2 - 0.44 0.04 0.48
T 0.25 0.30 0.55 0.34 0.95 1.29 0.59 125 1.84 - - = 0.59 1.25 1.84
BED TOTALS 2.27 2,76 5.03 .27 2.87 4.14 2.54 5.63 917 - - - 3.54 5.63 9.17
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Table 4. Continued
Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township,Range Overburden thj:ckness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
(feet): feet): (feet): (feet): (feet):
Thickness (feet) 0-100 100-200 0-200  0-100 100-200 0-200  0-100 100-200 0-200  0-100 100-200 0-200  0-100 100-200 0-200
Bed No. 74
T22N RBIW
5 - - - 0.09 0.23 0.32 0.09 0.23 0.32 0.02 0.05 0.07 0.11 0.28 0.39
7 0.38 0.37 0.75 0.14 0.32 0.46 0.52 D.69 1.21 - - - 0.52 0.69 121
9 0.53 0.48 1.01 0.42 0.83 1.25 0.95 1.5% 2.26 = - = 0.95 1.31 2.26
11 0.48 0.51 0.99 0.09 0.20 0.29 0.57 0.71 1.28 = - =~ 0.57 0.71 1.28
T2Z3N RSIW
5 0.16 0.31 0.47 0.26 0.41 0.67 0.42 0.72 1.14 - - = 0.42 0.72 1.14
6 0.26 0.07 0.33 - - - 0.26 0.07 0.33 - — = 0.26 0.07 0.33
7 0.23 0.29 0.52 0.05 0.11 0.16 0.28 0.40 0.68 - - - 0.28 0.40 0.68
BED TOTALS 2,04 2.0 4.07 1.05 2.10 3.15 3.09 4.13 7-22 0.02 0.05 0.07 3.11 4,18 7.29
Bed No. 73
T23N R8IW
5 0.06 0.05 0.11 0.16 0.11 0.27 0.22 0.16 0.38 - - - 0.22 0.16 0.38
1) 0.19 0.20 0.39 0.08 - 0.08 0:27 0.20 0.47 - - - 0.27 0.20 0.47
8 0.15 0.10 0.25 0.02 = 0.02 0.17 0.10 0.27 = = = 0.17 0.10 0.27
BED TOTALS 0.40 0.35 0.75 0.26 0.11 0.37 0.66 0.46 1.12 - - - 0.66 0.46 1.12
Hanna No. 5
T22N RBIW
6 0.14 0.21 0.35 0.22 0.19 0.41 0.36 0.40 0.76 > E- = 0.36 0.40 0.76
7 0.24 0.18 0.42 0.16 0.09 0.25 0.40 0.27 0.67 - - - 0.40 0.27 0.67
9 0.67 0.43 1,10 =~ 0.67 0.43 1.10 - = - 0.67 0.43 1.10
11 0.49 0.85 1.34 - - = 0.49 0.85 1.34 = = = 0.49 0.85 1.34
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Table 4, Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
g Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburd i
Township, Bk tburden thickness
nSLp ge (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200  0-100 100-200 0-200  0-100 100-200 0-200  0-100 100-200 0-200  0-100 100-200 0-200

Hanna No. 5 (Cont.)

T22N R8IW
12 0.01 0.13 0.14 —~ = - 0.01 13 0.14 = - - 0.01 0.13 0.14
13 0.16 0.02 0.18 = = - 0.16 0.02 n.18 = = = 0.16 0.02 0.18
14 0.16 - 0.16 = = = 0.16 = 0.16 = = = 0.16 - 0.16
T22ZN RB2ZW
5 0.03 - 0.03 0.02 0.02 0.04 0.05 0.02 0.07 - S = 0.05 0.02 0.07
6 - - - 0.01 - 0.01 0.01 - 0.01 — = - 0.01 - 0.01
7 0.12 0.06 0.18 0.06 0.03 0.09 0.18 0.09 0.27 - - - 0.18 0.09 0.27
9 0.13 0.12 0.25 - = = 0.13 0.12 0.25 = = = 0.13 0.12 0.25
11 0.17 17 0.34 ~ = - 0.17 0,17 0.34 - - - 0.17 0.17 0.34
13 0.21 0.21 0.42 = = = 0.21 0.21 0.42 = = - 0.21 0.21 0.42
14 0.03 = 0.03 a = = 0.03 - 0.03 ~ = = 0.03 - 0.03
15 0.19 0.12 0.31 0.04 0.03 0.07 0.23 0.15 0.38 - = = 0.23 0.15 0.38
17 0.20 0.06 0.26 0.02 0.10 0.12 0.22 0.16 0.38 - = - 0.22 0.16 0.38
19 0.19 0.28 0.47 = = = 0.19 0.28 0.47 - - - 0.19 0.28 0.47
21 0.67 0.46 1.13 0.16 0.02 0.18 0.83 0.48 1.31 = = = 0.83 0.48 1.5
23 0.51 0.31 0.82 0.20 0.22 0.42 0.71 0.53 1.24 = - - 0.71 0.53 1.24
25 0.43 0.50 0.93 = 0.23 0.23 0.43 0.73 1.16 = - — 0.43 0.73 1.16
27 0.30 0.39 0.69 = - = 0.30 0.39 0.69 = = = 0.30 0.39 0.69
29 0.26 0.19 0.45 ~ = - 0.26 0.19 0.45 = = - 0.26 0.19 0.45
31 0.18 0.11 0.29 = = = 0.18 0.11 0.29 = - - 0.18 0.11 0.29
R23N R81W
] 0.04 0.42 0.46 = 0.01 0.01 0.04 0.43 0.47 - - - 0.04 0.43 0.47
7 0.06 0.13 n.19 = e = 0.06 0.13 0.19 - = = 0.06 0.13 0.19
8 - 0.01 0.01 = = - - 0.01 0.01 - = = - 0.01 0.01
9 0.02 0.06 0.08 = - - 0.02 0.06 0.08 — = - 0.02 0.06 0.08
T23N RB2W
5 0.07 0.01 0.08 = = - 0.07 0.01 0.08 3 - - 0.07 D.01 0.08
7 0,12 - 0.12 = - = 0.12 = 0.12 - - = 0.12 - 0.12



Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township,Range Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
» (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100  100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

Hanna No. 5 Cont.)
T23N R82W

BED TOTALS 5.80 5.43 11,23 0.89 0.94 1.83 6.69 6.37 13.06 = = = 5.69 6.37 13.06

Hanna No. 5 Lower Bench

T22N R81W
8 0.77 0.80 .57 0.15 0.23 0.38 0.92 1.03 1.95 - - - 0.92 1.03 1.95
T22ZN R82ZW
8 0.23 0.02 0.25 0.01 - 0.01 0.24 0.02 0.26 = - - 0.24 0.02 0.26
T23N R81W
5 0.05 0.06 0.11 - - - 0.05 0.06 0.11 - - = 0.05 0.06 0.11
6 0.03 0.04 0.07 - - - 0.03 0.04 0.07 - - - 0.03 0.04 0.07
BED TOTALS 1.08 0.92 2.00 0.16 0.23 0.39 1.24 115 2.39 - - - 1.24 1.15 2.39
Bed No. 72
T22N R81W
5 0.13 13 0.26 0.08 0:15 0.21 0.21 0.26 0.47 - - - 0.21 0.26 0.47
7 0.03 0.02 0.05 0.10 0.01 0.11 0.13 0.03 0.16 - - - 0.13 0.03 0.16
T23N R81W
5 0.18 0.33 0.51 0.03 0.17 0.20 0.21 0.50 0.71 - - - 0.21 0.50 0.71
) 0.46 0.05 0.51 0.09 0.01 0.10 0.55 0.06 0.61 - - - 0.55 0.06 0.61
T23N RB2W
5 0.05 0.06 0.11 - - - 0.05 0.06 0.11 - - - 0.05 0.06 0.11
y 0.10 0.03 0.13 - - - 0.10 0.03 0.13 - - - 0.10 0.03 0.13
BED TOTALS 0.95 0.62 1.57 0.30 0.32 0.62 1.25 0.94 2.19 - - - 1.25 0.94 2.19
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Table 4. Continued
Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township,Range Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
2 (feet): (feet): (feet): (feet): (feet):
Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200
Bed No. 71
T22N RBIW
5 0.04 0.03 0.07 0.04 0.19 0.23 0.08 0.22 0.30 - - - 0.08 0.22 0.30
7 0.05 0.09 0.14 - - - 0.05 0.09 0.14 - - - 0.05 0.09 0.14
T22N R82W
5 0.23 0.10 0.33 0.05 0.09 0.14 0.28 0.19 0.47 - - - 0.28 0.19 0.47
7 0.51 0.17 0.68 0.09 - 0.09 .60 0.17 0.77 - = - 0.60 0.17 0.77
BED TOTALS 0.83 0.39 1.22 0.18 0.28 0.46 1.01 0.67 1.68 - - - 1.01 0.67 1.68
TOTALS
HANNA MINING DISTRICT
86.18 85.67 171.85 43,87 58.16 102.03 130.05 143.83 273.88 2,44 2,36 4.80 132.49 146.19 278.68
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Tounitin Batiee Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
i Lo (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

SEMINOE MINING DISTRICT

Brooks Bed
T22N R82W
5 0.59  0.67 1.26 .66 676 1.42 1.25  1.45 2.A8 = = = 1.25 1.43  2.68
7 GLEZ L0920 LM B0l 0,24 0.25 0.53% .16 1.69 = = = 0.53 1.16  1.69
8 0.08 0.62  0.70 . 0.24 0.24 0.08  0.86  0.94 - = = 0.08 0.86  0.94
BED TOTALS 1.19  2.21  3.40 G.A7. I3 gl 16RG: ©  Edb5, o Sy = = L (.86 45 5.3
Bed No. 66
T22N R83W
5 A0 0.49 = = = 0.49 - 0.49 = = = 0.49 = 0.49
T23N R83W
5 0.09 0.14 0.23 o.¥0 | EAr ahai7 0.1 0.25 0,44 = - ~ 0.19  0.25 0.44
6.5 0.46  0.64 1.10°  0.07 0.03 0.10 0.53  0.67 1.20 = 5 - 0.53 0.67 1.20
BED TOTALS 1.04  0.78 1.82 G.5E  Tias sl 1.21 0.52°  2.13 = = ~ E. 31 0.92  2.13
Bed No. 65
T22N RB2W
7 - = = 0.11 0EY 024 0.11 0-1% 0,24 - - = 0.11 0.13 0.24
9 = = > DAT (D35 0BT 0.17 0.15. 0.32 = = = 0.17  ©0.15  0.32
11 0.7  0.62 1.32 g.24 0.44 Q.68 0.94 1.06  2.00 = = = 0.94 1.06  2.00
12 0.09  0.20 0.29 - = - 0.09 0.20  0.29 = - = 0.09  0.20  0.29
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Table 4. Continued

Coal Name

Township,Range

MEASURED RESERVE BASE

Overburden thickness
(feet):

INDICATED RESERVE BASE

Overburden thickness
(feet):

TOTAL RESERVE BASE

Overburden thickness
(feet):

INFERRED RESOURCES

Overburden thickness
(feet):

GRAND TOTAL

Overburden thickness
(feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100  100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200
Bed No. 65 (Cont.)
T22N R83W
7 0.46 0.46 0.08 - u.08 0.54 = 0.54 = - —~ 0.54 - 0.54
9 2.17 1.14 BeSL 1.12 0.92 2.04 3.29 2.06 3. 35 = = = 3.29 2.06 B.35
11 0.52 1.05 153 0.01 0.16 0.17 0.53 121 1.74 - = - 0:53 1.21 1.74
12 - 0.07 0.07 - - - 0.07 0.07 = - - - 0.07 0.07
T23N R83W
5 1.5% 0.42 1.73 1,28 1.45 273 2.59 1.87 4.46 = - - 2.59 1.87 4.46
7 - - - 0.36 0.42 0.78 0.36 0.42 0.78 - - = 0.36 0.42 0.78
9 1.28 = 1.28 0.75 0.31 1.06 2.03 0.31 2.34 - - - 2.03 0.31 2.34
10 0.05 = 0.05 0.24 - 0.24 0.29 - 0.29 - = - a.29 = 0.29
BED TOTALS 6.58 3.50 10.08 4.36 3.98 8.34 10.94 7.48 18.42 - - - 10.94 7.48 18.42
Bed No. 64
T22N R83W
5 1.04 0.21 i 1 0.87 0.62 1.49 1.91 0.83 2.74 - - - 1,01 0.83 2.74
7 1.60 0.51 231 151 0.87 2.38 217 1.38 4.49 - - - 3.11 1.38 4.49
8 0.18 .18 0.18 0.18 - = - 0.18 0.18
T23N R83W
B 0.23 0.19 0.42 0.20 0.88 1.08 0.43 1.07 1.50 - - - 0.43 1.07 1.50
5 1.83 0.46 2.29 1.38 0.93 2.31 321 1.39 4.60 - - - 3.21 1.39 4.60
6 0.40 0.41 0.81 0.33 0.13 0.46 0.73 0.54 1.27 - = - 0.73 0.54 1.27
7 0.90 - 0.90 - - - 0.%0 - 0.90 - - - 0.90 - 0.90
BED TOTALS 6.00 1.96 7.96 4.29 3.43 7= 12 10.29 5.39 15.68 - - - 10.29 5.39 15.68
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
i Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
Homnship,KRags (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

Bed No. 63
T23N R83W
4 0.53 0.41 0.94 0.13 0.13 0.26 0.66 0.54 1.20 - - - 0.66 0.54 1.20
4.5 1.07 0.60 1.67 0.65 0.75 1.40 1.72 1.35 3.07 - - - 1.72 1.35+ 3.07
5 0.32 0.09 0.41 1.40 1.27 2.67 .72 1.36 3.08 - - - 1.72 1.36 3.08
5.5 0.28 - 0.28 - - - 0.28 - 0.28 - - - 0.28 - 0.28
BED TOTALS 2.20 1.10 3.30 2.18 2.15 4.33 4.38 3. 25 7.63 - - - 4.38 3.25 7.63
Bed No. 62
T23N R83W
5 0.78 0.54 1.32 0.38 0.80 1.18 1.16 1.34 2.50 - - - 1.16 1.34 2.50
7 0.08 0.07 0.15 0.05 0.11 0.16 0.13 0.18 0.31 - - - 0.13 0.18 0.31
9 - 0.22 0.22 - 0.08 0.08 - 0.30 0.30 - - - - 0.30 0.30
BED TOTALS 0.86 0.83 1.69 0.43 0.99 1.42 1.29 1.82 F. 11 - - - 1.29 1.82 3.1
Bed No. 61A
T22ZN RBZW
5 0.45 0.24 0.69 0.31 0.31 0.62 0.76 0.55 1.31 - - - 0.76 0.55 1.31
BED TOTALS 0.45 0.24 0.69 0.31 0.31 0.62 0.76 0.5% 1.31 - - - 0.76 0.55 131
Bed No. 61
T23N R83W
5 1.06 0.40 1.46 0.54 0.38 0.92 1.60 0.78 2.38 - 0.11 0.11 1.60 0.89 2.49
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township,Range Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
.. (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100  100-200 0-200

Bed No. 61 (Cont.)

T23N R8B3W
i 1.46 0.79 2.25 0.32 1.02 1.34 1.78 1.81 3.59 - - - 1.78 1.81 3.59
9 0.53 1.01 1.54 0.50 0.92 1.42 1.03 1.93 2.96 - - - 1.03 1.93 2.96
il - 0.57 0.57 - 0.11 0.11 - 0.68 0.68 - - - - 0.68 0.68
BED TOTALS 3.05 2.77 5.82 1.36 2.43 3.79 4.41 5.20 9.61 - 0.11 D.11 4.41 5.31 9.72
Bed No. 60
T23N R83W
4 0.15 0.1} 0.26 - - - 0.15 0.11 0.26 - - - 0.15 0.11 0.26
4.5 1.30 131 2.41 1.02 X7 L 4 2.32 2.86 5.18 - - - 2:32 2.86 5.18
5 0.10 0.23 0.33 0.11 0.23 0.34 0.21 0.46 0.67 - - - 0.21 0.46 0.67
5.5 0.41 0.29 0.70 0.11 0.08 0.19 0.52 0.37 0.89 - - - 0.52 0.37 0.89
6.5 0.35 0.01 0.36 0.17 0.07 0.24 0.52 0.08 0.60 - - - 0.52 0.08 0.60
BED TOTALS 2.31 1.5 4.06 1,41 Z.13 3.54 5.72 3.88 7.60 - - - 5. 72 3.88 7.60
Bed No. 58
T22N R83W
5 0.06 0.11 0.17 - - - 0.06 0.11 0.17 - - - 0.06 0.11 0.17
6.5 0.06 0.06 0.12 - - - 0.06 0.06 0.12 - - - 0.06 0.06 0.12
BED TOTALS 0.12 0.17 0.29 - - - 0.12 0.17 0.29 - - - 0.12 0.17 0.29
Bed No. 56
T22N R82W
5 0.21 0.11 0.32 0.07 0.16 0.23 0.28 0.27 0.55 - - - 0.28 0.27 0.55
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Tovidlid Rind Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
Falg (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100  100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

Bed Nu. 56 (Cont.)

T22N RB2W
7 0.42 0.60 1.02 0.27 0.27 0.54 0.69 0.87 1.56 - - - 0.69 0.87 1.56
9 0.06 0.10 0.16 0.33 0.41 0.74 0.39 0.51 0.90 - - - 0.39 0.51 0.90
il - 3 - 0.29 0.26 0.55 0.29 0.26 0.55 - - - 0.29 0.26 0.55
13 0.15 0.09 0.24 0.20 0.29 0.49 0.35 0.38 0.73 - - - 0.35 0.38 0.73
15 0.49 0.52 1.01 0.05 0.12 0.17 0.54 0.64 1.18 - - - 0.54 0.64 1.18
BED TOTALS 1.3% 1.42 Zulh 123 I.51 272 2.54 2.93 5.47 - - - 2.54 2.93 5.47
Bed No. 54
T22N RB3W
S 0.43 0.90 L. 35 0.02 0.10 0312 0.45 1.00 1.45 - - - 0.45 1.00 1.45
Y - 0.28 0.28 - 0.24 0.24 - 0.52 0.52 - - - - 0.52 0.52
9 - 0.07 0.07 - - - - 0.07 0.07 - - - - 0.07 0.07
BED TOTALS 0.43 1.25 1.68 0.02 0.34 0.36 0.45 1.59 2.04 - - - 0.45 1.59 2.04
Bed No. 53
T22N RB3W
5 0.18 0.33 0.51 0.06 0.50 0.56 0.24 0.83 1.07 - - - 0.24 0.83 1.07
T23N RE83W
5 0.26 0.08 0.34 0.04 0.22 0.26 0.30 0.30 0.60 - - - 0.30 0.30 0.60
BED TOTALS 0.44 0.41 0.85 0.10 0.72 0.82 0.54 1.13 1.67 - - - 0.54 1.13 1.67
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
T T Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
ownship, 2 (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100  100-200 0-200

Bed No. 51
T22N RB3W
5 0.16 0.20 0.36 0.37 0.29 0.66 0.53 0.49 1.02 - - - 0.53 0.49 1.02
7 0.42 1.83 2.25 0.08 1.50 1.98 0.50 2.735 4.23 " - - 0.50 5.3 4.23
T23N R83W
5 0.52 0.59 1.11 0.02 [¢ 70 3. 0.17 0.54 0.74 1.28 - - - 0.54 0.74 1.28
7 0.90 0.99 1.89 0.27 1.16 1.43 1.17 2.15 3. 52 - - - | B 2.15 3.32
8 0.26 - 0.26 - - - 0.26 - 0.26 - - - 0.26 - 0.26
9 0.51 0.42 0.93 0.13 0.76 0.89 0.64 1.18 1.82 - - - 0.64 1.18 1.82
10 - 0.14 0.14 - 0.15 9.15 - 0.29 0.29 - - - - 0.29 0.29
T23N R84W
4 0.19 0.02 0.21 - - = 0.19 0.02 0.21 - - - 0.19 0.02 0.21
5 0.44 0.09 0.53 - = - 0.44 0.09 0.53 - - - 0.44 0.09 0.53
7 0.20 0.06 0.26 - - - 0.20 0.06 0.26 - - - 0.20 0.06 0.26
9 0.52 = 0.52 - = = 0.52 = 0.52 = ~ - 0.52 - 0.52
BED TOTALS 4.12 4.34 8.46 0.87 4.41 5.28 4.99 3.75 13.74 - - - 4,99 8.75 13.74
Bed No. 50
T22N R82W
5 - - - 0.10 0.11 0.21 0.10 0.11 0.21 - - - 0.10 0.11 0.21
7 0.23 0.37 0.60 0.50 0.54 1.04 0.73 0.91 1.64 - - - 0.73 0.91 1.64
) 0.33 0.42 0-75 - 0.01 0.01 0.33 0.43 0.76 - - - 0.33 0.43 0.76
11 0.35 5% 0 0.46 - - - 0.35 0.11 0.46 - - - 0.35 0.11 0.46
13 0.07 0.04 0.11 .01 0.02 0.03 0.08 0.06 0.14 - - - 0.08 0.06 0.14
is 0.01 0.28 0.29 0.04 0.05 0.09 0.05 0.33 0.38 - - - 0.05 0.33 0.38
17 0.09 0.39 0.48 - - - 0.09 0.39 0.48 - - - 0.09 0.39 0.48
18 0.08 0.14 0n.22 - - - 0.08 0.14 0.22 - - - 0.08 0.14 0.22
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Tahle 4. Continued
Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Tounshi Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
p,Range
(feet): (feet): (feet): (feet): (feet):
Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200
Bed No. 50 (Cont.)
T22N RB2W
19 .53 0.50 1.03 - = - 0.53 0.50 1.03 - - - 0.53 0.50 1.03
21 0.38 0.31 0.69 - - - 0.38 031 0.69 - - = 0.38 0.31 0.69
22 - 0.04 0.04 - - - - 0.04 0.04 - - - 0.04 0.04
T22N R83NW
5 0.08 0.07 0.15 n.14 0.13 0.27 0.22 0.20 0.42 - - - 0.22 0.20 0.42
7 0.93 0.98 1.91 0.09 0.09 0.18 1.02 1.07 2.09 - - - 1.02 1.07 2.09
9 0.89 0.05 0.94 - - - 0.89 0.05 0.94 = - - 0.89 0.05 0.94
11 0.06 0.10 0.16 - - = 0.06 0.10 0.16 - - — 0.06 0.10 0.16
13 0.86 0.82 1.68 0.44 0.55 0.79 1.30 1.17 2.47 - - 1.30 y I by 2.47
15 0.35 0.09 0.44 0.20 0.34 0.54 0.55 0.43 0.98 - - - 0.55 0.43 0.98
17 - = = 0.66 0.51 ¥.17 0.66 0.51 1:17 - - - 0.66 0.51 1.17
19 0.25 0.30 0.55 0.32 0.33 0.65 0.57 0.63 1.20 = - - 0.57 0.63 1.20
21 0.25 0.29 0.54 0.11 0.06 0.17 0.36 0.35 0.71 - - - 0.36 0.35 0.71
BED TOTALS 5.74 5.30 11.04 2.61 2.54 5.15 8.35 7.84 16.19 - - - 8.35 7.84 16.19
Bed No. 46
T23N RB3W
5 = - = - 0.05 0.05 = 0.05 0.05 - - - - 0.05 0.05
7 = = = - 0,10 0.10 = 0.10 0.10 - - - - 0.10 0.10
T23N R84W
5 0.34 0.09 0.43 0.01 0.20 0.21 0.35 0.29 0.64 0.04 0.05 0.09 0.39 0.34 0.73
7 4 0.15 0.01 0.16 0.21 0.27 0.48 0.36 0.28 0.64 0.24 0.19 0.43 0.60 0.47 1.07
9 0.97 0.41 1.38 0.08 0.60 0.68 305 1.01 2.06 0.15 0.22 0.37 1.20 1.23 2.43
BED TOTALS 1.46 0.51 1.97 0.30 1.22 1.52 1.76 3 Sy . 3.49 0.43 0.46 0.89 2.19 2.19 4.38
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Table 4. Continued

Coal Name

Township,Range

MEASURED RESERVE BASE

Overburden thickness
(feet):

INDICATED RESERVE BASE

Overburden thickness
(feet):

TOTAL RESERVE BASE

Overburden thickness
(feet):

INFERRED RESOURCES

Overburden thickness
(feet):

GRAND TOTAL

Overburden thickness
(feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200
Bed No. 44
T23N R84W
5 0.16 0.12 0.28 0.20 0.20 0.40 036 0.32 0.68 0.12 0.15 0.27 0.48 0.47 0.95
7 0.68 0.35 1.03 0.29 0.68 0.97 0.97 1.03 2.00 - - - 0.97 1.03 2.00
BED TOTALS 0.84 0.47 1.31 0.49 0.88 1.37 1.35 1.35 2.68 0.12 0.15 0.27 1.45 1.50 2.95
Bed No. 38
T22N R83W
4.5 0.17 0. 11 0.28 0.03 0.03 0.06 0.20 0.14 0.34 - - - 0.20 0.14 0.34
5 0.17 0.12 0.29 - - - 0.17 0.12 0.29 - - - 0.17 0.12 0.29
BED TOTALS 0.34 0.23 0.57 0.03 0.03 0.06 a.37" 0.26 0.63 - - - 0.37 0.26 0.63
Bed No. 37
T22N R83W
5 0.10 0.05 0.15 0.16 0.15 0.31 0.26 0.20 0.46 - - - 0.26 0.20 0.46
7 (.11 0.31 0.42 0.02 0.03 0.05 0.13 0.34 0.47 - - - 0.13 0.34 0.47
9 0.06 0.17 0.23 - - 0.06 0.17 0.23 - - - 0.06 017 0.23
BED TOTALS 0.27 0.53 0.80 0.18 0.18 0.36 0.45 071 1.16 - - - 0.45 0.71 1.16
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE  TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township,Range Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
’ (feet): (feet): (feet): (feet): (feet):
Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200
Bed No. 35 (?)
T22N RB4W
S 0.23 0.29 0.52 = = = .23 0.29 0.52 - - = 0.23 0.29 0.52
BED TOTALS 0.23 0.29 0.52 = = = 0.25 0.29 0.52 - - - 0.23 0.29 0.52
Bed No. 34 (7)
T22N R84W
5 0.03 0.10 0.13 - = = 0.03 0.10 0.13 - - - 0.03 0.10 0.13
T23N RB4W
5 0.22 0.35 0.57 = - - 22, 2035 0.57 - - = 0.22 0.35 0.57
BED TOTALS 0.25 0.45 0.70 = - = 0.25 0.45 0.70 - - - 0.25 0.45 0.70
Bed No. 33
T22N R84NW
5 = - = 0.09 0.07 0.16 0.09 0.07 0.16 = - = 0.09 0.07 0.16
7 - 0.01 0.01 - 0.08 0.08 = 0.09 0.09 = - = = 0.09 0.09
8 - 0.20 0.20 - - - ~ 0.20 0.20 - = = - 0.20 0.20
T23N R84W
8 0.66 0.86 1.52 - 0.19 0.19 0.66 1.05 1.71 - - - 0.66 1.05 1.71
11 0.18 0.30 0.48 0.12 0.35 0.47 0-30 0.65 0.95 0.10 0.08 0.18 0.40 0.73 1.13
13 2.43 1.45 5.88 0.09 0.67 0.76 2,52 . 2:12 4.64 0.05 0.22 0.27 2,57 2.34 4.91
15 0.51 0.37 0.88 0.79 0.45 1.24 1.30 0.82 2.12 0.18 0.37 0.55 1.48 1.19 2.67
17 0.20 0.19 0.39 0.14 0.05 0.19 0.34 0.24 0.58 0.33 0.35 0.68 0.67 0.59 1.26
19 0.33 0.35 0.68 0.34 0.52 0.86 0.67 0.87 1.54 0.84 0.07 0.91 i.51 0.94 2.45
21 0.38 0.09 0.47 - ~ ~ 0.38 0.09 0.47 - - - 0.38 0.09 0.47
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE  TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Tounship,Range Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
(feet): (feet): (feet): (feet): (feet):
Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200
Bed No. 33 (Cont.)
T23N R84W
23 0.20 = 0.20 - = - 0.20 - 0.20 - - - 0.20 = 0.20
25 0.05 = 0.05 < - - 0.05 - 0.05 - - - 0.05 - 0.05
BED TOTALS 4.94 3.82 8.76 LT 2.38 3.95 6.51 6.20 S 1.50 1.09 2,59 8.01 7.29 15.30
Bed No. 31
T22N RB2IW
5 0.03 0.03 0,06 = = - 0.03 0.03 0.06 - - = 0.03 0.03 0.06
T22N R83W
5 0.01 0.02 0.03 — - - 0.01 0.02 0.03 - - - 0.01 0.02 0.03
7 0.06 0.09 0.15 - - - 0.06 0.09 0.15 - - - 0.06 0.09 0.15
9 0.31 0.47 0.78 - 0.08 0.08 0.31 0.55 0.86 - - - 0.31 0.55 0.86
11 1.88 1.39 - P - - - 1.88 1.39 3.27 - - - 1.88 1.39 3.27
12 0.01 = 0.01 - = - 0.01 - 0.01 - - - 0.01 = 0.01
T23N R84W
4 0.05 0.04 0.09 - - = 0.05 0.04 0.09 - g = 0.05 0.04 0.09
7 0.15 0.10 0.25 - - - 0.15 0.10 0.25 - - - 0.15 0.10 0.25
9 0.33 .22 0.55 - 0.10 0.10 0335 0.32 0.65 - - - 0.33 0.32 0.65
11 1.49 0.72 2.21 0.81 0.59 1.40 Zo5hle 1.31 3.61 1:2% 0.30 1.55 3.55 1.61 5.16
13 0.37 0.35 0.72 0.07 0:52 0.59 0.44 0.87 1.31 0.34 0.56 0.90 0.78 1.43 2.21
15 0.35 0.29 0.64 - - - 0.35 0.29 0.64 - - = 0.35 0.29 0.64
17 0.36 0.34 0.70 - = - 0.36 0.34 0.70 - = — 0.36 0.34 0.70
18 0.19 0.23 0.42 - - - 0.19 0.23 0.42 ~ - - 0.19 0.23 0.42
BED TOTALS 5.59 4.29 9.88 0.88 1.29 2.17 6.47 5.58 12,05 1.59 0.86 2.45 8.06 6.44 14.50
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE  TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township,Range Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
’ (feet): (feet): (feet): (feet): (feet):
Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200  0-100 100-200 0-200  0-100 100-200 0-200  0-100 100-200 0-200
Bed No. 30
T22N R83W
5 0.28 0.45 0.73 - = = 0.28 0.45 0.73 - = - 0.28 0.45 0.73
7 Q.15 0.14 0.29 - 0.01 0.01 .15 0.15 0.30 - - - 0.15 0.15 0.30
8 0.14 0.28 0.42 - - - D.14 0.28 0.42 - - - 0.14 0.28 0.42
BED TOTALS 0.57 0.87 1.44 - 0.01 .01 0.57 0.88 1.45 - - - 0.57 0.88 1.45
Bed No. 28
T22ZN R3ZW
S 0.04 0.01 0.05 - = - 0.04 0.01 0.05 - - - 0.04 0.01 0.05
T22N R83W
4.5 0.29 0.42 D0.71 - 0.11 0.11 0.29 0.53 0.82 - - - 0.29 0.53 0.82
S 0.20 0.13 0.33 n.29 0.28 0.57 0.49 0.41 0.90 - = = 0.49 0.41 0.90
7 0.09 0.21 0.30 0.16 0.12 0.28 0255 TS 0.58 - - 0.25 0.33 0.58
8 0.26 0.04 0.30 0.02 = 0.02 0.28 0.04 0.32 - - - 0.28 0.04 0.32
T2Z3N R84W
7 0.27 0.01 0.28 0.01 0.09 0.10 0.28 0.10 0.38 0.46 0.82 1.28 0.74 0.92 1.66
9 0.11 0.27 0.38 - 0.09 0.09 AL D36 0.47 0.49 0.22 0.71 0.60 0.58 1.18
5 - - - 0.55 0.67 1.22 0.55 0.67 1,22 0.11 - 0.11 0.66 0.67 1.35
13 0.41 0.36 0.77 0.07 0.17 0.24 0.48 0.53 1.0 - - - 0.48 0.53 1.01
15 0.43 0.37 0.80 - 0.15 0.15 0.43 0.52 0.95 - - 0.43 0.52 0.95
17 0.10 0.23 0.33 0.09 0.21 0.30 0.19 0.44 0.63 0.18 - 0.18 0.37 0.44 D.81
18 0.06 0.30 0.36 = = o 0.06 0.30 0.36 0.46 0.05 0,51 0-52 0.35 0.87
BED TOTALS 2.26 2.35 4.61 1.9 1.89 3.08 3.45 4.24 7.69 1.70 1.09 2.79 515 5.33 10.48
Bed No. 27
T23N R3AW
= - 0.07 0.07 = 0.10 0.10 - 0.17 0.17 0.22 0.12 0.34 0.22 0.29 0.51
7 - - - 0.10 0.52 0.62 0.10"  0.52 0.62 0.26 0.01 0.27 0.36 0.53 0.89
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Table 4. Continued

INDICATED RESERVE BASE

TOTAL RESERVE BASE

INFERRED RESOURCES

GRAND TOTAL

Coal Name MEASURED RESERVE BASE
tonniliie. Haibe Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
P08 (feet): (feet): (feet): (feet): (feet):
Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200
Bed No. 27 (Cont.)

T23N RE4W

9 0.04 - 0.04 0.49 0.66 9 £ 0.53 0.66 1.19 0.22 - 0.22 0.75 0.66 1.41

11 0.36 0.30 0.66 - 0.11 0.11 0.36 0.41 0.77 0.11 0.22 0.33 0.47 0.63 1.10

BED TOTALS 0.40 .37 0.77 0.59 1.39 1.98 0.99 1.76 2.75 0.81 0.35 1.16 1.80 211 3.01
Bed No. 26
T21N R82W

5 0.05 0.04 0.09 0.12 0.08 0.20 .17 0.12 0.29 = = = 0.17 0.12 0.29
T22N R82ZW

5 0.14 0.12 0.26 0.16 0.16 0.32 0.30 0.28 0.58 = - - 0.30 0.28 0.58

'S 0.08 0.14 0.22 0.41 0.45 0.86 0.49  0.59 1.08 - - - 0.49 0.59 1.08

o 0.26 0.44 0.70 0.26 0.42 0.68 0.52 0.86 1.38 - - - 0.52 0.86 1.38

10 0.21 0.10 0.31 0.14 0.11 0.25 0.35 0.21 0.56 - - = 0.35 0.21 0.56
T22N R83W

5 0.02 0.02 0.04 0.02 0.01 0.03 0.04 0.03 0.07 - - - 0.04 0.03 0.07

I 0.08 0.04 0.12 - - - 0.08 0.04 0.12 - - - 0.08 0.04 0.12

9 0.45 0.64 1.09 0.09 0.15 0.24 ¢.54 0.79 1.33 - - - 0.54 0.79 1.33

11 1.01 0.43 1.44 - - = 1.01 0.43 1.44 - - - 1.01 0.43 1.44

12 0.30 0.19 0.49 - = - 0.30 0.19 0.49 - - - 0.30 0.19 0.49

BED TOTALS 2.60 2.16 4.76 1.20 1.38 2.58 3.80 3.54 7.34 - - - 3.80 3.54 7.34
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Table 4. Continued
Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township,Range Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
» (feet): (feet): (feet): (feet): (feet):
Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200
Bed No. 25
T22N R82ZNW
5 o - — 0.03 0.03 0.06 0.03 .03 0.06 0.03 0.03 0.06
7 0.39 0.36 0.75 0.14 0.15 0.29 0.53 0.51 1.04 0.53 0.51 1.04
9 - - - 0.25 0.26 0.51 0.25 0.26 0.51 .10 .09 .19 0.35 0.35 0.70
T22N RB3W
8.5 0.31 0.35 0.66 0.38 0.41 0.79 0.69 0.76 1.45 0.69 0.76 1.45
9 0.38 0.37 0.75 0.57 0.44 1.01 0.95 0.81 1.76 0.95 0.81 1.76
10 0.16 0.17 0.33 = -~ - 0.16 0.17 0.33 0.16 0.17 0.33
11 0.22 0.28 0.50 0.36 0.31 0.67 Nn.58 0.59 .17 0.58 0.59 1.17
12.5 0.20 0.22 0.42 - 0.06 0.06 0.20 0.28 0.48 0.20 0.28 0.48
T23N RB4W
5 0.31 0.23 0.54 - - - 0.31 0.23 0.54 0.31 0.23 0.54
6 0.02 0.06 0.08 = - - 0.02 .06 0.08 0.02 0.06 0.08
BED TOTALS 1.99 2.04 4.03 1.73 1.66 3.39 3.72 3.70 7.42 .10 .09 .19 3.82 3.79 7.61
Dana Bed
T2IN R82ZW
11 0.16 0.13 0.29 = = - 0.16 0.13 0.29 0.16 w15 0.29
12 0.12 0.15 0.27 - - - 0.12 0.15 0.27 0.12 0.15 0.27
T22N RE82W
5 0.31 0.30 0.61 0.26 0.27 0.53 0.57 0.57 1.14 0.57 0.57 1.14
7 0.06 0.05 0.11 - - - 0.06 0.05 0.11 0.06 0.05 0.11
8 0.06 0.04 0.10 - - - 0.06 0.04 0.10 0.06 0.04 0.10
9 0.03 - 0.03 = = = 0.03 - 0.03 0.03 - 0.03
11 0.1e 0.06 Q.22 = - - 0.16 0.06 0.22 0.16 0.06 0.22
12 = 0.11 0.11 - - - - 0.11 0.11 - D11 0.11
BED TOTALS 0.90 0.84 1.74 0.26 0.27 0.5% 1.16 P I | 2.27 1.16 1.11 2.27
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township,Range Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
’ (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100  100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

Bed C
T23N R83W
5 0.17 0.39 0.56 0.76 0.53 1.29 0.93 0.92 1.85 0.43 0.19 0.62 1.36 1.10 2.47
T24N RB3W
5 0.24 0.15 0.39 0.08 0.06 0.14 8.32 0.21 0.53 = - = 0.32 0.21 0.53
BED TOTALS 0.41 0.54 0.95 0.84 0.59 1.43 25 113 2.38 0.43 0.19 0.62 1.68 1.32 3.00
Bed F
T23N R83W
6 0.73 0.31 1.04 0.52 0.64 1.16 125 095 2.20 - - = 1.25 0.95 2.20
BED TOTALS 0.73 0.31 1.04 0.52 0.64 1.16 1.25 0.95 2.20 - — - 1.25 0.95 2.20
Bed B
T23N R83W
8 0.70 0.72 1.42 0.44 0.75 1.19 1.14 1.47 2.61 - - - 1.14 1.47 2.61
BED TOTALS 0.70 0-72 1.42 0.44 0.75 1.19 1.14  1.47 2.61 - - - 1.14 1.47 2.61
Bed No. 130
T23N R83W
5 0.59 0.26 0.85 = 0.52 0.52 0.59 0.78 1.37 - - = 0.59 0.78 1.37
6 0.21 0.54 0.75 0.49 0.67 1.16 0.70 1.21 1.91 - - - 0.70 1.2X 1.91
T24N R83W
5 0.12 0.06 0.18 - - - 0.12 0.06 0.18 - = - 0.12 0.06 0.18
BED TOTALS 0.92 0.86 1.78 0.49 1.19 1.68 1.41 2.05 3.46 = = - 1.41 2.05 3.46
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Table 4. Continued
Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township,Range Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
(feet): (feet): (feet): (feet): (feet):
Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200
Red No. 129
T23N R83W
5 0.48 0.16 0.64 0.15 - D.15 0.63 0.16 0.79 - 0.04 0.04 0.63 0.20 0.83
7 0.41 0.49 0.90 0.02 - 0.02 0.43 0.49 0.92 = - = 0.43 0.49 0.92
9 0.13 0.96 1.09 0.04 0.15 0.19 0.17 1.11 1.28 - - - 0.17 1,11 1.28
11 - 0.65 0.65 - 0.82 0.82 - 1.47 1.47 - - - - 1.47 1.47
12 - - - - 0.16 0.16 - 0.16 0.16 - - - - 0.16 0.16
T23N RE4W
5 0.11 0.01 0.12 - 0.01 0.01 0.11 0.02 0.13 - 0.01 0.01 0.11 0.03 0.14
i3 0.51 0.17 0.68 - 0.12 0.12 0.51 0.29 0.80 - - - 0.51 0.29 0.80
9 0,13 0.24 0.37 - 0.20 0.20 0.13 0.44 0.57 B - - 0.13 0.44 0.57
T24N R&3W
5 0.22 - 0.22 0.21 0.27 0.48 0.43 3 L 0.70 0.33 0.27 0.60 0.76 0.54 1.30
¥ 0.64 0.38 1.02 0.17 0.20 0.37 0.81 0.58 1.39 - - - 0.81 0.58 1,39
g9 0.59 G2 0.86 0.03 0.24 0.27 0.62 0.51 1.13 - - - 0.62 0.51 113
11 0.38 0.40 0.78 - - - 0.38 0.40 0.78 - - - 0.38 0.40 0.78
T24N RB4AW
5 - - = = = = ~ - = 0.23 0.02 0.25 0.23 0.02 0.25
BED TOTALS 3.60 3.73 7.33 0.62 2.17 2.79 4.22 5.90 10.12 0.56 0.34 0.90 4.78 6.24 11.02
Bed No. 128
T23N R83W
5 0.15 0.30 0.45 0.06 0.03 0.09 0.21 33 0.54 - - - 0.21 0.33 0.54
T23N RE84W
5 0.56 0.18 0.74 0.02 0.48 0.50 0.58 0.66 1.24 0.08 - D.08 0.66 0.66 1.532
BED TOTALS 0.71 0.48 1.19 0.08 0.51 0.59 0.79 0.99 1.78 0.08 - 0.08 0.87 0.99 1.86
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
T hip.R Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
ownship,Range (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

Bed No. 127
T2Z3N R83W

7 - 0.36 0.36 0.04 0.38 0.42 0.04 0.74 0.78 24 = = 0.04 0.74 0.78
T24N R83W

5 - - - - 0.03 0.03 = 0.03 0.03 0.05 - 0.05 0.05 0.03 0.08

7 1.02 0.11 1.13 1.01 1.44 2.45 203 1.55 3.58 0.01 0.01 0.02 2.04 1.56 3.60

9 £ = = 0.40 0.29 0.69 0.40 0.29 0.69 = = = 0.40 0.29 0.69

11 0.93 0.26 1.19 0.16 0.19 0.35 1.08  0.45 1.54 - - - 1.09 0.45 1.54

13 0.42 0.33 0.75 0.43 0.21 0.64 0.85 0.54 139 - 0.15 0.15 0.85 0.69 1.54

15 0.22 0.06 0.28 - - 2 0.22 0.06 0.28 0.12 0.18 0.30 0.34 0.24 0.58
T24N R84W

5 0.03 - 0.03 0.09 0.26 0.35 6.12 0.26 0.38 - - = 0.12 0.26 0.38

7 0.53 0.07 0.60 - 0.10 0.10 0-53 « 0.17 0.70 - - = 0.53 0.17 0.70

BED TOTALS 3.15 1.19 4.34 o 5% X1 2.90 5.03 5.28 4.09 9.37 0.18 0.34 0.52 5.46 4.43 9.89
Bed No. 124
T24N RB3NW

5 0.06 0.09 0.15 0.12 0.16 0.28 0. 25"  0.25 0.43 - = - 0.18 0.25 0.43

7 0.33 0.41 0.74 0.01 0.09 0.10 0.34 0.50 0.84 0.08 0.12 0.20 0.42 0.62 1.04

9 1.68 0.39 2.07 0.38 0.93 1.31 g 1,32 3.38 - = - 2.06 132 3.38

11 0.25 0.29 0.54 0.34 1.49 1.83 059 1.78 2.37 - - - 0.59 1.78 2,37
T24N R84W

5 0.29 0.24 0.53 0.06 0.01 0.07 0.35 0.25 0.60 = - = 0.35 0.25 0.60

7 0.06 0.29 0.35 0.17 0.33 0.50 0.23 0.62 0.85 = - = 0.23 0.62 0.85

9 0.28 0.03 0.31 0.01 0.21 0.22 0.29 0.24 0.53 0.03 D.16 0.19 0.32 0.40 0.72

11 - = = - - - - - - 0.20 0.06 0.26 0.20 0.06 0.26

BED TOTALS 2.95 1.74 4.69 1.09 3.22 4.31 4.04 4.96 9.00 0.31 0.34 0.65 4,35 5.30 9.65
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
Township,Range (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

Bed No. 123
T24N RB3W
5 0.04 0.06 0.10 - - - 0.04 0.06 0.10 = - - 0.04 0.06 0.10
d 0.06 0.11 0.17 - - - .06 0.11 0.17 - - - 0.06 0.11 0.17
9 0.02 0.03 0.05 0.04 0.12 0.16 0.06 0.15 0.21 - - - 0.06 0.15 0.21
11 0.10 0.14 0.24 - 0.07 0.07 0.10 0.21 0.31 - - - 0.10 0.21 0.31
13 0.26 0.33 0.59 - - - 0.26 033 0.59 - - - 0.26 0.33 0.59
15 0.39 0.54 0.93 0.07 0.12 0.19 0.46 0.66 1.12 - - - 0.46 0.66 1.12
17 0.02 0.54 0.56 0.04 0.70 0.74 0.06 1.24 1.30 - - - 0.06 1.24 1.30
19 - - = - 0.83 0.83 - 0.83 0.83 - - - B 0.83 0.83
20 - - = = 0.13 0.13 - 0.13 0.13 - - = - 0.13 0.13
23 - - - - 0.25 0.25 - 0.25 0.25 - - - - 0.25 0.25
27 - - - .25 0.25 - 0.25 0.25 = - - - 0.25 0.25
33 - 0.03 0.03 - 0.43 0.43 - 0.46 0.46 - - - - 0.46 0.46
37 - 0.07 0.07 - 0.23 0.23 - 0.30 0.30 - - - - 0.30 0.30
40 - 0.06 0.06 - 0.05 0.05 - 0.11 ¢ g i - - - - 0.11 0.11
T24N RB4W
17 - - - 0.11 - 0.11 0.11 - 0.11 - - - 0.11 - 0.11
19 0.05 = 0.05 0.07 0.05 0.12 0.12 0.05 0,17 - - - 0.12 0.05 0.17
23 0.11 0.08 0.19 0.22 0.04 -0.26 0.33 0.12 0.45 0.27 - 0.27 0.60 0:12 0.72
27 0.27 0.22 0.49 0.32 0.01 0.33 0.59 0.23 0.82 0.15 0.21 0.36 0.74 0.44 1.18
33 0.23 0.60 0.83 0.27 0.62 0.89 0.50 1.22 172 - 0.21 0.21 0.50 1.43 1.93
37 - 1.13 1-1% - 0.88 0.38 - 2.01 2.01 - 0.23 0.23 - 2.24 2.24
40 - 1.46 1.46 - 1.16 1.16 - 2,62 2.62 - 0.33 0.33 - 2.95 2.95
BED TOTALS 1.55 5.40 6.95 1.14 5.94 7.08 2.79 “11.34 14.03 0.42 0.98 1.40 3.11 12.32 15.43
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township,Range Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
’ (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

Bed No. 122
T24N R83W
5 0.05 0.07 0.12 - 0.09 0.09 0.05 0.16 0.21 0.28 0.09 0.37 0.33 0.25 0.58
6 0.07 0.01 0.08 = - - 0.07 0.01 0.08 0.02 0.01 0.03 0.09 0.02 0.11
¥ 0.18 0.18 0.36 0.04 0.02 0.06 0.22 0.20 0.42 0.18 0.24 0.42 0.40 0.44 0.84
9 0.10 0.12 0.22 0.07 = 0.07 0,17 0.12 0.29 0.43 0.23 0.66 0.60 0.35 0.95
11 0.18 0.04 0.22 - = - 0.18 0.04 0.22 0.06 0.15 0.21 0.24 0.19 0.43
13 0.21 0.07 0,28 - - = 0.21 0.07 0.28 0.06 0.26 0.32 0.27 0.33 0.60
1 0.22 0.14 0.36 - - - 0.22 0.14 0.36 0.04 0.18 0.22 0.26 0.32 0.58
17 0.14 0.10 0.24 = - - 0.14 0.10 0.24 = - - 0.14 0.10 0.24
T24N RB4W
5 = - - - - - - - - 0.21 0.16 0.37 0.21 0.16 0.37
BED TOTALS 1.15 0.73 1.88 0.11 0.11 0.22 1.26 0.84 2.10 1,28 1.32 2.60 2.54 2.16 4.70
Bed No. 121
T24N RB3W
8 = 0.16 0.16 0.31 0.10 0.41 0.31  0.26 0.57 = - = 0.31 0.26 0.57
BED TOTALS - 0.16 0.16 0.31 0.10 0.41 0.31 0.26 0.57 - = = 0.31 0.26 Q57T
Bed E
T23N R84N
5 0.47 0.36 0.83 0.35 0.71 1.06 0.82 1.07 1.89 = - = 0.82 1.07 1.89
BED TOTALS 0.47 0.36 0.83 0.35 0.71 1.06 0.82 1.07 1.89 - - - 0.82 1.07 1.89
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township,Range Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
A (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200  0-100 100-200 0-200  0-100 100-200 0-200  0-100 100-200 0-200  ©0-100 100-200 0-200

Bed D
T23N RB4NW
5 0.46 0.43 0.89 0.38 0.46 0.84 0.84 0.89 1,75 - - - D.84 0.89 b B
BED TOTALS 0.46 0.43 0.389 0.38 0.46 0.84 0.84 0.89 173 - - - 0.84 0.89 ) =
Bed A
T23N R84W
9 0.58 0.88 1.486 1.34 0.94 2.28 1.92 1.82 3.74 - - - 1.92 1.82 3.74
BED TOTALS 0.58 0.88 1.46 1.34 0.94 2.28 1.92 1.82 3.74 - - - 1./92 1.82 3.74
Bed H
T24N REB4AW
S 0.07 0.01 0.08 - - - 0.07 0.01 0.08 0.22 0:13 0:3% 0.29 0.14 0.43
BED TOTALS 0.07 0.01 0.08 - - - 0.07 0.01 0.08 0.22 0.13 0.35 0.29 0.14 0.43
Bed G
T24N R84W
10 0.20 0.15 0.35 - - - 0.20 015 0.35 0.33 0.63 0.96 053 0.78 1.31
BED TOTALS 0.20 0.15 0.35 - - - 0.20 0.15 0.35 0.33 0.63 0.96 0.53 0.78 1.31
TOTALS

SEMINOE MINING DISTRICT

76.15 64.94 141.09 38.25 59.13 97.38 114,40 124.07 238.74 10.06 8.47 18.53 124.46 132.54 257.00
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Noutislifpilinse Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
p,Rang (feet): (feet) : (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

CORRAL CREEK MINING DISTRICT

Bed WH 10 (Medicine Bow Fm.)

T25N R85W
5 0.17 = 0.17 = = = 0.17 - 0.17 = = = 0.17 - 0.17
BED TOTAL 0.17 - 0.17 = 3 = 0.17 - 0.17 - - - 0.17 = 0.17

Penn - Wyoming Bed

T25N R85W
5 0.04 0.06 0.10 e % = 0.04 0.06 0.10 = = = 0.04 0.06 0.10
7 0.12 0.16 0.28 = - = 0.12 0.16 0.28 = - - 0.12 0.16 0.28
9 0.12 0.17 0.29 - - = 0.12 0.17 0.29 - - - 0.12 0.17 0.29
BED TOTAL 0.28 0.39 0.67 - - — 0.28 0.39 0.67 - - - 0.28 0.39 0.67

Bed MB 18 (Medicine Bow Fm.)

T24N R85W
6 0.13 0.11 0.24 - - - 0.13 0.11 0.24 - - = 0-15 0.11 0.24
BED TOTAL 0.13 0.11 0.24 - - - 0.13 0.11 0.24 - - - 0.13 0.11 0.24

-49-



Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESQURCES GRAND TOTAL
Tounahin. Riie Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
p,Rang (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

Bed LH 8 (Almond Fm.)

T23N R85W

5 0.34 0.22 0.56 - - — 0.34 0.22 0.56 - = = 0.34 0.22 0.56

6.5 0.01 0.07 0.08 - - - 0.01 0.07 0.08 = - — 0.01 0.07 0.08

7 0.14 0.13 0.27 = = = 0.14 0.13 0.27 = = = 0.14 0.13 0.27
T23N RB&W

5 0.03 0.01 0.04 0.12 0.12 0.24 0.15 0.13 0.28 = e = 0.15 0.13 0.28

6.5 0.26 0.20 0.46 = = - 0.26 0.20 0.46 - = = 0.26 0.20 0.46

BED TOTAL 0.78 0.63 1.41 0.12 0.12 0.24 0.90 0.75 1.65 - - - 0.90 0.75 1.65

Bed LH 4 (Almond Fm.)

T23N RBOW
5 0.60 0.05 0.65 0.51 1.09 1.60 1.11 1.14 2.25 = = = 1.11 1.14 2.25
7 0.64 - 0.64 0.63 0.05 0.68 1.27 0.05 1.32 - - - .27 0.05 1.32
BED TOTAL 1.24 0.05 1.29 1.14 1.14 2.28 2.38 119 3.57 - - - 2.38 1.19 3.57

Bed WH 6 (Almond Fm.)

TZ4N RBeW
5 0.20 0,27 0.47 0.16 0.11 0.27 0.36 0.38 0.74 = - - 0.36 0.38 0.74
7 0.33 0.14 0.47 - - - 0.33 0.14 0.47 - - = 0.33 0.14 0.47
9 0.25 - 0.25 - - - 0.25 -~ 0.25 - - = 0.25 = 0.25
10 0.02 3 0.02 = = - 0.02 - 0.02 = = - 0.02 - 0.02
BED TOTAL 0.80 0.41 1.21 0.16 0.11 0. 27 0.96 0.52 1,48 - - - 0.96 0.52 1.48
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township,Range Overburden thl:.clmess Overburden thickness Overburden thickness Overburden thickness Overburden thickness
(feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

Bed WH 4 (Almond Fm.)

T24N R86W
5 0.13 0.10 0.23 0.12 0.18 0,30 0.25 0.28 0.53 = = — 0.25 0.28 0.53
BED TOTAL 0.13 0.10 0.23 0.12 0.18 0.30 0.25 D.28 0.53 - - = 0.25 0.28 0.53

Bed WH 3 (Almond Fm.)

T24N R86W
5 0.03 0.03 0.06 - = - 0.03 0.03 0.06 - - = 0.03 0.03 0.06
5.5 0.36 0.32 0.68 0.18 0.21 0.39 0.54 0.53 1.07 - = ~ 0.54 0.53 1.07
6.5 D25 0.20 0.45 - 0.03 0.03 0.25 0.23 0.48 - - - 0.25 0.23 0.48
BED TOTAL 0.64 0.55 1.19 0.18 0.24 0.42 0.82 0.79 1.61 = - = 0.82 0.79 1.61
Bed WH 2 (Almond Fm.)
T24N RB6W
5 1.38 1.13 2.51 0.07 0.13 0.20 1.45 1.26 2:71 = = - 1l.45 1.26 2.71
7 0.37 0.13 0.50 0.01 = 0.01 0.38 0.13 0.51 = = - 0.38 0.13 0.51
BED TOTAL 1.75 1.26 3.01 0.08 0.13 0.21 1.83 1.39 3.22 - - - 1.83 1.39 3.22
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Table 4. Continued

Coal Name MEASURED RESERVE BASE INDICATED RESERVE BASE  TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township,Range Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
s (feet): (feet): (feet): (feet): (feet):

Thickness (feet) 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200

Bed WH 1 (Almond Fm.)

T24N R86W
5 1.00 0.54 1.54 0.19 0.26 0.45 1.19 0.80 1.99 - - - 1.19 0.80 1.99
2 0.14 0.13 0.27 0.53 0.37 0.90 0.67 0.50 1.17 - - - 0.67 0.50 1.37
8.5 0.38 0.34 0.72 0.06 - 0.06 0.44 0.34 0.78 - - - 0.44 0.34 0.78
BED TOTAL 1.52 1.01 2.53 0.78 0.63 1.41 2,30 1.64 3.94 - - - 2.30 1.64 3.94
'TOTALS

CORRAL CREEK MINING DISTRICT

7.44 4.51 11.95 2.58 2.55 5.13 10.02 7-06 17.08 = - = 10.02 7-06 17-08

GRAND TOTAL ALL DISTRICTS AND COAL BEDS

198.82 175.65 347.47 98.30 175.52 273.82 297.12 351.17 648.29 12.85 13.17 26.02 309.97 364.34 674.31
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Table 5. Remaining strippable coal resources and strippable reserve base of the Hanna Coal Field by township and range, January 1, 1978 (all
figures in millions of toms)

MEASURED RESERVE BASE INDICATED RESERVE BASE TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township,Range Overburden thickness Overburden thickness Overburden thickness Overburden thickness Overburden thickness
s (feet): (feet): (feet): (feet): (feet):

0-100 100-200 0-200 0-100 100-200 0-200 0-100  100-2000-200 0-100 100-200 0-200 0-100 100-200 0-200

T2Z0N R79W 1.46 1.18 2.64 0.09 0.32 0.41 1.55 1.50 3.05 - - - 1.55 1.50 3.05
T20N RSOW 7.65 3.66 11.31 1.83 L 7.36 9.48 9.19 18.67 - - = 9.48 9.19 18,67
T21N R79W 6.02 2.00 8.02 3.02 6.95 9.07 9.04 8.95 17.99 - - - 9.04 8.95 17.99
T2IN R8OW 13.28. 13.10 26.38 8.61 42.84 51.45 21.B9 55.94 77.83 0.35 2.34 2.69 22.24 58.28 80.52
T2IN R82W 0.33 0.32 0.65 0.12 0.08 0.20 0.45 0.40 0.85 = = ~ 0.45 0.40 0.85
T22ZN R8OW 0.64 0.59 1325 0.05 0.04 0.09 0.69 0.63 132 - - — 0.69 0.63 1.32
T22N R81W 41.46 29.30 70.76 12.38  ¥7.04 29.42 53.84 46.34 100.18 0.02 0.05 0.07 53.86 46.39 100.25
T22N R82W 12.67 12.63 25.30 6.16 7.10 13,26 18.83 19.73 38.56 0.10 0.09 0.19 18.93 19.82 38.75
T22N RB3W 18.68 16.75 35.43 8.18 9.60 17.78 26.86 26.35 53.21 - = - 26.86 26.35 53.21
T2ZZN R84W 0.59 D.89 1.48 0.09 0.15 0.24 0.68 1.04 1,72 - - - 0.68 1.04 1.72
T23N R30OW 9.27 7.60. 16.87 9.3% 12,08 21.41 18.60 19.68 38,28 1.07 1,25 2,32 19.67 20.53 40.60
T23N R81W 27.70 42.47 70.17 18.41 22.81 41.22 46.11 65.28 111.39 L. 35% 1.06 2.41 47.46 66.34 113.80
T23N RB2W 1.01 0.76 LT 0.53 0.59 1.12 1.54 1.3% 2.89 - - = 1.54 1.35 2.89
T23N R83W 20,99 16.07 3706 15.0F 19200 3227 34.06 3527 O35 0.43 0.34 0.77 34.49 35.61 70.10
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Table 5. Continued

MEASURED RESERVE BASE INDICATED RESERVE BASE  TOTAL RESERVE BASE INFERRED RESOURCES GRAND TOTAL
Township,Range Overbur%;:e:?ickness Overburﬁzze:?fckness Dverbur%;ge:?fckness Uverbur%;:e:?fckness Overbur%;:e:?ickness

0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100 100-200 0-200 0-100  100-200 0-200
T23N R84W 16.70 TI-58 28,78 6,55 11.0B XJ.B3 23.25:. 22.66° A5 91 6.23 4.01 10.24 29.48 26.67 56.15
T23N R8SW 0.48 0.42 0.91 - - = 0.49 0.42 0.91 = - - 0.49 0.42 0.91
T23N RBo6W 1.53 0.26 1.7% 1.26 1.26 2,52 2.79 1.52 4.31 - - = 279 1,52 4.31
T24N RBOW - 0.03 0.03 = 0.36 0.36 = 0.39 0.39 - - - - 0.39 0.39
T24N KBIW 1.67 303 3.60 2.07 4.54 6.61 3.74 6.47 10.21 - - - 3.74 6.47 10.21
T24N R83W 9.14 6.00 15.14 3.91 8.99 12.9%0 13.05 14.99 28.04 1.66 1.89 b, 14.71 16.88 31.59
T24N RB4W 2,12 4.28 6.40 1.32 3.67 4,99 3.44 .95 11,39 1.64 2.14 3.78 5.08 10.09 15.17
T24N R85W 0.13 0.11 0.24 - = - 0.13 0.11 0.24 = - - 0.13 0.11 0.24
T24N RB6W 4.84 BASS 8.17 1.32 1,29 2.61 6.16 4.62 10.78 - = - 6.16 4.62 10.78
T25N R85W 0.45 0.39 0.84 - = - 0.45 0.39 0.84 - - - 0.45 0.39 0.84

GRAND TOTAL FOR ALL TOWNSHIPS
198.22 175.65 374.47 98.30 175.52 273.82 297.12 351.17 648.29 12.85 13.17 26.02 309,97 364.34 674.31
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earlier resource figures provided by Berryhill and others,
1950. Glass (1972) estimated that strippable resources
were equal to one-tenth of the remaining original re-
sources for bituminous cozl over 42 inches thick and
under less than 1,000 feet of cover plus one-tenth of
the resources for subbituminous coal over five feet thick
and under less than 1,000 feet of cover. This crude
approximation suggested that there were 312.98 million
tons of strippable resources in the Hamnna Coal Field.
Since resource reliability categories were ignored,
Glass' (1972) estimate was at best a strippable coal
resource rather than strippable reserve base.

In 1975, a U.5. Department of Interior study
near Seminoe Reservoir in the Seminoe Mining District
identified 41.21 million tons of "strippable resources"
in a 9.6 square mile area (Bureau of Land Management,
1975). All these resources were between 0-200 feet of
cover. The repert did not identify the individual coal
beds or the number of coal beds included in the study,
but they were all Ferris Formation coals. For com-
parison, this report shows 173.01 million tons of
strippable resources underlying the townships included
in the Department of Interior study. It must be remembered,
however, that the earlier estimate only applied to a 9.6
square mile portion of those four townships.

A series of U.S. Geological Survey open-file reports,
prepared by Texas Instruments, might have provided the

most recent estimates of strippable resources, but contract
requirements forbid calculation of any coal resources or
reserves for any lands other than unleased Federal mineral
lands (Texas Instruments, 1978a-u). Because of this
stipulation and numerous other stipulations, the resource
and reserve estimates provided in these open-file reports
provide little insight into the total strippable resources
of the Hanna Coal Field.
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DEFINITIONS

In this report, strippable coal resources are re-
sources tabulated for all coal beds that (1) are five
feet or more thick, regardless of rank, (2) dip at 25
degrees .or less, and (3) occur at depths between 0-200 feet
below the surface. All these resources fall into measured,
indicated, or inferred categories of reliability as defined
by the U.S. Geological Survey (Averitt, 1975).

Reserve base, on the other hand, is identical to the
strippable resources except that it excludes all strippable

resources in the inferred category of reliability.
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As defined by the U.S. Bureau of Mines and U.S. Geological
Survey (1976), strippable reserves are derived from this
reserve base by multiplying the reserve base by a recovery
factor. For example, the strippable reserves lying between
0-100 feet of cover are usually equated to 80 percent of
the reserve base. Whether or not an 80 percent recovery
factor is equally applicable to the deeper strippable re-
serve base (between 100-200 feet of cover) is a matter of
personal choice, Because the weighted average thickness of
coals in this field is only 11.77 feet, 50 percent is per-
haps a more conservative recovery factor to apply to the
deeper reserve base. This choice better approximates the
limits suggested by the current overburden to coal rutius
attained by active mines in the coal field., With a few
exceptions, acceptable overburden to coal ratios are pre-
sently less than 15:1.

In actual practice, strippable reserves are based on
more than overburden to coal ratios or simply a recovery
factor. Reserve estimates will vary with coal quality and
market price, as well as the production capabilities of
the mining company evaluating them. Because of these
variabilities, strippable reserve estimates per se are not
included in this report.

For the purposes of this report, remaining resources
and remaining reserve base excludes any coal removed or
lost to mining before these estimates were made. The

estimates in this report, therefore, refer to the coal



resources still in the ground on January 1, 1978.
METHODOLOGY OF RESOURCE ESTIMATES
Sources of Information

pata for estimating coal thicknesses and elevations
were obtained from published reports, from mine maps, from
company records, from government drilling, and from other
records and notes on file at the Ceological Survey of Wyo-
ming. In addition, black and white as well as color
aerial photography were used to delimit the extent of
burned-out areas, surface-mined areas, and some coal
outcrops. During the field work associated with this
project, coal beds were sampled for amalysis, coal and
overburden thicknesses were measured, some coal corre-
lations were substantiated, and some fault locations
were verified. Coal sampling techniques were those of
Glass (1975).

The distribution of control points was adequate for
a fairly reliable inventory of strippable coal resources
over most of the coal field. Areas were omitted when
data were deemed too sparse for reliable estimates.

Mined-out areas were taken from various maps and
plats on file with the Geological Survey of Wyoming. These
maps and plats were acquired from various state and
federal agencies as well as from individual mining com-

panies.

Delineation of Coal Outcrops

The reliability of coal bed outcrops on Plates 1
through 4 varies considerably. Areas for which recent
geologic maps are available provide the highest degree
of reliability (Hyden and McAndrews, 1967; Merewether,
1971; Merewether, 1972; Merewether, 1973). Outcrops in
other areas for which only the Dobbin, Bowen, and Hoots
(1929) publication was available, are less reliable. The
reliability of outcrops in these latter areas, however, is
enhanced by post - 1929 drilling, reconnaissance mapping,
company mine maps and geologic maps, and the availability
of excellent color photography. Using this new data, the
traces of many coal bed outcrops no longer agree with those
depicted in Dobbin, Bowen, and Hoots (1929).

On Plates 1 to 4, the trace of a coal outcrop is dash-
ed where the coal is not of minable thickness or where the
reliability of the outcrop's position is poor. Generally,
the trace of a coal outcrop is not depicted for any great
distance beyond where it is of minable thickness even
though its outcrop might be mappable. For this reason,
Plates 1 to 4 do not provide the total outcrop area of
many of the coals depicted on the plates.

Mined-out Areas

Areas where coal has been removed by mining are de-

picted on Plates 1 to 4. Areas of both surface and under-
ground mining are shown. The mined-out areas for many of

the smaller underground mines in the coal field, however,



are omitted because there are no maps available for them.

Boundaries of depicted underground mines are approxi-
mate at best, not only because of inaccuracies in the
mine maps themselves, but also because of optical dis-
tortions inherent in reducing the original maps to a
1:24,000 scale. Boundaries of all the active mines, both
strip and underground, are only current through January 1,
1978. Any mining since then is probably not shown or is
only partially shown.

Only the mined-out portions or pit acreage of strip
mines are included on Plates 1 to 4, Spoils, which are
often dumped on undisturbed areas outside the pit acre-
age, are not shown because they are not areas where coal
has been removed. Similarly, some strippable resources
are still depicted in areas where a shallower coal has
already been mined-out. The existence of deeper strip-
pable resources in these areas is not eliminated simply
because a shallower coal was already mined. In fact,
the removal of the shallower coal in some cases is pre-
réquisite to the economical mining of the underlying
coal.

Burned-out Areas
There are areas in the Hanna Coal Field where coal

beds have burned in place. These natural burns were
probably started by spontaneous combustion, lightning,
or grass fires and are prehistoric in apge. Rocks over-

lying these burned-out areas are baked and even melted.
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These baked rocks or ''clinker beds" are recognizable by
their characteristically reddish color and their relative
Tesistance to erosion. In this report, most burned-out
areas were mapped from color photography. While the larger
burned-out areas are depicted on Plates 1 to 3, narrower
bands, where only the trace of the coal bed outcrop burned,
are usually not shown. Subsidence is commonly associated
with the burned-out areas since the overlying rocks collapse
into the void left by the incinmerated coal.

In some cases, the entire height of a thick coal bed
is not burned, leaving some of the lower portion of the bed
intact. Because it is impossible to recognize these rem-
nants without drilling, no resources are calculated for
burned-out coal beds. The strippable resources shown in
clinkered areas on Plates 1 to 3 refer to coal beds that
lie at some distance below the burned-out beds.

There are also a few areas that have burned in more
recent times. In fact, there is an active underground fire
near the old townsite of Carbon in the Carbon Mining Dis-
trict. These modern fires started in old underground coal
mines. In some cases they spread beyond the mine boundaries
before they were extinguished by the lack of fuel or air.
These burned-out areas are relatively small in comparison
to some of the natural burns in the coal field.

Thickness of Cpal Beds
Although coal thickness is not shown on Plates 1 to

4, Table 4 details the range in coal thickness and the



weighted average thickness on a bed by bed basis. Table 1
gives the weighted average thickness of coal in each of the
four mining districts and for the field as a whole. Iso-
pach maps of coal thickness were constructed and used in
conjunction with structure and overburden maps to derive
the resource estimates tabulated in Tables 1, 2, 4, and 5.

With one exception, isopach lines were constructed for
each two feet increment of thickmess. The exception was for
a thick coal (Hanna No. 1 coal bed) where five feet in-
crements were substituted for the normal two feet intervals.
The two feet increments began with four feet and progress-
ed as 6, 8, 10, 12, etc. Thus the average thickness of
coal between each isopach line was an odd number or 5, 7,
9, 11, etc. Sometimes exceptions to this procedure were
necessitated, particularly in two extreme situations i.e.,
(1) where data were so abundant that it was obvious that an
even number was a better choice and (2) where data were so
sparse that it was better to use the actual measured thick-
ness rather than an interpolated thickness,

Minable thicknesses were determined at each control
point., Where rock partings occurred, they were not sub-
tracted from the coal thickness if they were deemed too
thin for economic removal. As a rule of thumb, partings
less than four inches thick were considered part of the
coal. It was reasoned that partings this thin would be
mined with the coal and reported as ash since Wyoming

coals are not generally cleaned before shipment. Where

(.

partings were greater than four inches thick, the overlying
and underlying coals were only added together when they
exceeded the parting thickness. For examples, where a 7
feet thick coal was separated from a lower 8 feet thick
coal by less than B feet of rock, the minable coal thickness
was reported as 15 feet thick. If the lower bed had been 4
feet thick and the intervening rock 7 feet thick, the min-
able thickness would have been 7 feet. 1In the first exam-
ple, if the upper bed had only been 4 feet thick, the min-
able thickness would have been 8 feet. Minable coal beds
(greater than 5 feet thick) separated by more than 20 feet
of rock were treated as separate coals.

Overburden Categories

Two overburden thickness categories are shown on
Plates 1 to 4 by isopach lines drawn at 100 feet intervals
of depth. These isopach lines therefore show overburden
thickness categories of 0-100 feet and 100-200 feet, In
selecting these overburden categories, it is recognized
that some mines in the coal field are stripping 200 feet or
more overburden while others are not. The 0-100 feet
category, however, is well within current strippable limits,
particularly where coals are close enough together, stra-
tigraphically, to allow multiple bed mining. It also seems
appropriate to include the deeper resources (between 100-
200 feet of cover) since they are not only within techno-
logic reach of strip mining, but also are within the econo-

mic limits of at least some of the mining companies now



operating in the Hanna Coal Field,

The actual isopach lines on Plates 1 to 4, which del-
ineate the two overburden categories, were constructed by
subtracting contour elevations of surface topography from
contour elevations drawn on the tops of the various coal
beds. While surface topography was obtained from U.S.
Geological Survey topographic maps at a scale of 1:24,000,
coal elevations were derived from structure contour maps
constructed from the outcrop and drill hole data provided
by published reports, mine maps, company records, govern-
ment drilling, etc. In as much as these data varied in
quality and distribution, the overburden isopachs shown
on Plates 1 to 4 may be subject to significant errors.

Because many minable coal beads in the Hanna Coal
Field occur less than 100 feet above or bglow one another,
there is considerable overlap of overburden thickness
categories on Plates 1 to 4. For simplicity, only the
shallowest strippable resources are depicted on those
plates. This means that an area depicted as containing
resources between 0-100 feet of cover could be underlain
by more than one coal bed within that interval as well as
by coals in the 100-200 feet category of overburden thick-
ness. Table 4, however, tabulates all the strippable
resources by depth of cover and does not exclude any
resources that happen to overlap one another on Plates 1 to
4.
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Reliability Categories

Coal resources are usually divided into categories
that indicate the reliability of an estimate. In this re-
port, strippable resources were divided into the three
categories of reliability used by the U.5. Geological Sur-
vey: measured, indicated, and inferred (Averitt, 1975).

Measured resources are those resources where thickness
measurements are no more than one-half mile apart (Figure
3). Computed tonnages for measured resources are judged to

o RESOURCES

Poinl of Measurement

Figure 3. Reliability categories for re-
sources and reserve base



be accurate within 20 percent of true tonnage. Indicated
resources are resources where thickness measurements are

more widely spaced, usually between 1-1.5 miles apart.

Obviously, the degree of reliability for indicated resources

is considerably less than that of the measured resources.
Inferred resources are the least reliable, with thickness
measurements generally more than 1.5 miles apart.

In this study, reserve base is restricted to resources
in the measured and indicated categories of reliability
after the U.S. Bureau of Mines and U.S. Geological Survey
(1976). Taken collectively, these two categories are
sometimes referred to as demonstrated resources.

Because of their proximity to a large reservoir in the
Seminoe Mining District, some measured and indicated
strippable resources are rather arbitrarily placed in the
inferred category of reliability. These resources all
occur within a 500 feet wide buffer zone that parallels
the shoreline of Seminoe Reservoir. This was done because,
it seems very unlikely that strip mining will be permitted-
that close to the reservoir.

It is also worthy of note that no strippable resources
or reserve base are calculated beneath the built-up areas
of Hanna and Elmo in the Hanna Mining District. Although
some shallow coal resources underlie both townsites, it is
unlikely that any strip mining will occur in those areas.
It is not unusual for strippable coal resource estimates to

exclude or omit resources such as these,
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Techniques and Assumptions

The acreage determinations for the various thickness,
overburden, and reliability categories were all made with
a compensating polar planimeter. All tonnage estimates were
based on the assumptions that an acre-foot of subbituminous
coals weighs 1770 tons and that an acre-foot of bituminous
coal weighs 1800 tons. These values conform to those used
by the U.5. Geological Survey (Averitt, 1975). It is further
assumed that all coals within the Hanna Coal Field are sub-
bituminous in rank except those in the Mesaverde Group, which
are bituminous coals. All resource and reserve base esti-
mates are rounded to the nearest 10,000 tens, and are report-
ed in Tables 1, 2, 4, and 5 as millions of tons.
COAL MINING DISTRICTS

For purposes of this report, the Hanma Coal Field is
divided into four newly defined mining districts. The
boundaries of these districts are shown on Figure 2. These
district boundaries which were defined on a geographic
basis rather than a geologic or stratigraphic basis, define
four discrete mining regions in the Hanna Coal Field that
are separated from one another by areas barren of strippable
coal. With additional exploration, these boundaries may
require revision or additional districts may be warranted.
Presently, all significant past, current, and proposed coal
mining fall within one or the other of these districts.

It is also noteworthy that although these four dis-
tricts contain all the known strippable coal resources



of the Hanna Coal Field that dip at 25 degrees or less,
they also contain some coals that dip more steeply. Re-
sources of these more steeply dipping coals, however, are
not calculated. Significant underground coal resources
also underlie all four districts although no estimate of
those resources was made for this report either.
GEOLOGY OF THE HANNA COAL FIELD
Structure

Most simply, the Hanna Coal Field (Figure 1) coincides
with a small but deep structural trough in southcentral
Wyoming. This trough is divided into two separate basins
by a large northeast-trending anticline (Saddleback Hills).
The Hanna Basin lies to the north; the Carbon Basin lies
to the south. Like other intermontane basins in Wyoming,
this trough formed during the Laramide Orogeny, some
38-65 million years ago. The Hanna Basin, however, is
rather atypical "in that it is not only extremely deep for
its size (30,000-35,000 feet of sedimentary rock overlie
its crystalline basement), but most of its sedimentary
rocks are tightly folded and faulted. Even the youngest
coal-bearing rocks (Eocene age) steepen to vertical dips
on the flanks of the basin, especially in the north. In
contrast, dips are flatter in the central portion of the
basin, averaging 3-15 degrees,

Faulting is quite common in all four of the field's
mining districts (Plates 1 to 4), Vertical displacement

on these faults varies from a few feet to as much as several
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hundred feet. Cross-faulting between the major northwest-
southeast trending faults of the Hanna and Seminoe Mining
Districts is also common.
Coal-bearing Rocks and Coal Beds
By convention, the outcrop of the oldest coal-bearing

rocks in any coal-bearing area of Wyoming defines its
extent. In this case, the base of the Upper Cretaceous
Mesayerde Group defines the boundaries of what is formally
called the Hanna Coal Field (Figure 4). By doing this, all
other coal-bearing rocks occur within this outcrop limit
since they all overlie the Mesaverde Group.

Coal beds occur in a rock interval up to an estimated
28,000 feet thick (Figure 5). Coal, of course, accounts
for only a minor portion of this great thickness of rock.
Coal beds are most numerous in the upper 12,000 feet of
rock, which comprise the Hanna Formation and the upper por-
tion of the Ferris Formation. These Tertiary age coals are
the youngest coals in the field (38-65 million years old)
and also the most exploited coals. Mining of Tertiary
coals in the Hanna Coal Field, which dates back to the
18560's, is still occurring today. In fact, all the active
coal mining in the field is on coals of the Hanna and
Ferris formations.

Although the 2,400-8,000 feet thick Hanna Formation
apparently contains at least thirty-two subbituminous
coals greater than § feer thick, correlation problems

could account for some duplication among the beds i.e., two
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names applied to the same coal in separated areas. In par-
ticular, Hanna Formation coals of the Hanna Mining District
have never been correlated with those in the Carbon Dis-
trict. For this reason, coals in the two districts are
treated as separate beds. There is some evidence, in-
cidentally, that suggests there may not be any direct
correlation of coals between the two basins (Ryan, 1977).

While the thicker, strippable, Hanna Formation coals
are 20-38 feet thick, most strippable coals in this for-
mation are much thinner, probably better characterized as
5 to 11 feet thick. On the basis of calculated strippable
resources, the weighted average thickness of Hanna Forma-
tion coals is 14.22 feet in the Hanna Mining District and
11.14 feet in the Carbon Mining District.

Various of the Eocene to Paleocene age coals of the
Hanna Formation occur in three of the mining districts of
the Hanna Coal Field: the Carbon, Hanna, and Seminoe
districts. The stratigraphic position of fourteen map-
pable Hanna Formation coals in the Carbon Mining District
(Plate 1) are shown in Figure 6. This fipure uses the
cozal bed nomenclature of Glass (1978). Strippable re-
sources are calculated for eight of these coal beds al-
though as depicted on Figure 6, two of the coals are pro-
bably correlative with other coals in the district. The
thickest of these coals are the Johnson and Finch beds,
which are up to 23 feet and 12.5 feet thick, respectively,
where strippable. A coal zone between the Johnson and
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Finch coal beds, called the Johnson Rider bed for simplic-
ity, is locally characterized by up to 12.5 feet of minable
coal. Detailed descriptions of each of the eight coals for
which resources are delimited are provided in Appendix A.
Coal quality information is also presented.

Most of the strippable Hanna Formation coals occur in
the Hanna Mining Distriet (Plate 2). Strippable resources
are tabulated for 23 out of 25 persistent coals in that
district (FPigure 7). Of these 23 coal beds, 8 exceed
20 feet in thickness (Bed No. RME 93, Hanna No. 1, Bed No.
80, Bed No. 79, Bed No., 78, Hanna No. 2, Bed No. 76, and
Hanna No. 5). The other coal beds are generally less than
twelve feet thick. 1In places the thickest coals, Bed No.
RME 93, Hanna No. 2, and Hanna No. 5, all exceed 30 feet
in thickness. Coal quality information and coal bed des-
criptions are provided in Appendix A.

Although as many as five Hanna Formation coals occur
in the Seminoe Mining District (Figure 8), only the Brooks
coal bed is thick enough to provide strippable coal re-
sources (Plate 3). Again, detailed descriptions and
analytical information on the Brooks coal bed are included
in Appendix A.

Beneath the Hanna Formation, the upper portion or
Paleocene part of the 7,000 feet thick Ferris Formation
contains at least 28 minable subbituminous coal beds.
Extensive faulting in the Seminoe Mining District (Plate 3)

where these coals are mined, makes correlation difficult
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and accounts for more than one name being given to the same
coal. Because of this duplication, more coals are identi-
fied than really exist. Figure 8 includes an attempt to
show the approximate stratigraphic position of uncorrelated
or isolated coal beds in the northwestern portion of the
Seminoe Mining District. Because of these problems in
correlation, strippable resources are calculated for 45
coals in the Seminoe Mining District. All the strippable
resources and reserve base calculated for the Ferris For-
mation coals, incidentally, fall within the Seminoe Mining
District. Descriptions and analyses of the strippable
coals in the Ferris Formation are included in Appendix A.
Most minable coals in the Ferris Formation are thinner
than those in the Hanna Formation. In fact, the majority
of the coals in the Ferris Formation are only 5-10 feet
thick. Based on the calculated strippable resources, the
weighted average thickmess of strippable Ferris coals is
9.79 feet, compared to 11,14-14.22 feet for Hanna coals,
Thicker Ferris Formation coals are Bed No. 50, which is
up to 22 feet thick, Bed No. 33, which is up to 25 feet
thick, and Bed No. 123, which at least locally is over
40 feet thick (Blanchard and Pike, 1977). In the case
of Bed No. 123, its thickest expression may coincide with
an area where an underlying coal (Bed No. 122) has coalesc-
ed with it, Other coals also coalesce and become quite
thick in places, For example, Bed Nos. 28 through 32
apparently do this in the vicinity of the Seminoe No. 1

“§7T=

strip mine (Plate 3).

The next older coal-bearing unit below the Ferris For-
mation is the Upper Cretaceous Medicine Bow Formation
(Figure 5). Persistent, minable, subbituminous coals,
however, are fewer in number than the coals of the Hanna
and Ferris Formations. Medicine Bow coal beds are usually
limited to the lower 900-2,600 feet of that formation
(Merewether, 1971, 1972, and 1973). Although as many as
thirty Medicine Bow Formation coals are mapped in the
Coxrral Creek Mining District, there are only three that are
strippable (Figures 9 and 10). Because these coals occur
in two isolated areas of the Corral Creek Mining District,
correlation between the two areas is currently impossible
(Plate 4). The thickest of the three coals is the Penn-
Wyoming coal bed, which is up to nine feet thick (Figure 10).
The other two beds are umnamed and only 5 to & feet thick.
With one exception, the informal bed designations in Figures
9 and 10 are those of Texas Instruments (19781 and 1978u)
and not formal names. The Penn-Wyoming bed is formally
given that name by this report. The name is derived from
an old underground mine by that name, which operated on this
bed.

In the Corral Creek Mining District and other portions
of the Hanna Coal Field, there are additional Medicine Bow
Formation coals that at least locally exceed five feet in
thickness. But because these other beds dip at greater than
25 degrees, they are not included in this report.
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The oldest coals in the Hanna Coal Field are found in
Upper Cretaceous rocks of the Mesaverde Group (Figure 5).
Strippable coals, however, are only recognized in the
uppermost formation of that group, the Almond Formation
(Gill, Merewether, and Cobban, 1970). The Almond Formation
has as many as seven persistent coal beds that reach minable
thickness (5 feet or greater). With the exception of the
Corral Creek Mining District, however, these coals dip at
such steep angles that strippable resources are minimal to
nonexistent. In the Corral Creek Mining District (Plate 4),
Almond Formation coal beds occur in two separated areas at
shallow enough dips for strip mining (less than 25 degrees).
In those areas several unnamed Almond Formation coals vary
between 5-10 feet in thickness, averaging closer to 6 feet
thick. Because the two areas are isolated from one another,
correlation between them is impossible at this time. There
is every likelihood that some of the coal beds in these two
areas are correlative with one another. Until the cerrela-
tions are substantiated, strippable resources must be tab-
ulated as if there are seven separate beds. Unlike the
younger coal beds in the Hanna Coal Field, these Almond
coals are bituminous in rank.

For discussion purposes, Almond Formation coals in the
Corral Creek Mining District are given the informal desig-
nations shown in Figures 11 and 12. These designations are
those of Texas Instruments (19781 and 1978u) and are not
formal names at this time.
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Some final comments about the coal geology a2re neces-
sary. Particularly because of extensive faulting, many
coal bed correlations in other reports do not agree with
those in this report. For this reason, the coal bed
nomenclature of this report does not necessarily agree
with the coal bed designations of some mining companies
or some published reports. FEvery attempt, however,
was made to adhere to the nomeciclature set up by Dobbin,
Bowen, and Hoots (1929). Whenever possible, other names
applied to the same cozl bed are reported inm the bed by
bed descriptions in Appendix A.

History of Coal Deposition

With the possible exception of 211 or part of the
uppermost Medicine Bow Formation, Upper Cretaceous coals
in the Hanna Coal Field are probably all derived from
telmatic peat swamps that accumulated in close proximity
to a sea some 70-130 million years ago. The coals of the
Mesaverde Almond Formation, in-particular, are probably the
remnants of transgressive and regressive swamps that grew
along the shoreline of a widespread Cretaceous seaway that
periodically advanced and retreated across vast portions of
Wycming and adjacent states, including the area now occupied
by the Hanna Coal Field.

The Upper Cretacecus Medicine Bow Formation was de-
posited during and after the final regression of the
Cretaceous sez from the Western Interior. Although coals

may have been paralic at the base of the Medicine Bow

Formation, the upper part of the Medicine Bow Formation
became more continental in nature as the sea retreated
beyond even Wyoming's borders. The uppermost Medicins Bow
Formation contains only a few coals, which are probably
derived from swamps growing on a vast plain of low relief,
characterized by meandering streams and even fresh-water
lakes.

By Paleocene time, Wvoming was marked by widespread
erosion and orogenic activity that partitioned the state
into various intermontane basins, one of which was the area
now known as the Hanna Basin. The seaways of the Cretaceous
were long gone and the Cretaceous rocks were being folded
and faulted within the basins as mountains rose around them.
Clastic Tertiary sediments were carried into the basins by
rivers and deposited over these older rocks.

During this period, peat swamps frequently accumulated
over large areas of the intermontane basins, including the
Hanna Basin. It is these peats and their associated sedi-
ments that became the thick, Tertiary age, continental seq-
uences of rock now called the Hanna and Ferris formations.
Rocks observed in these formations indicate a depositional
complex of alluvial-fan and braided stream deposits, some
lacustrine deposits, and flood-plain deposits. Although
most of the Hanna and Ferris coals are apparently derived
from peat swamps associated with the flood-plain deposits,
others mway be more closely allied with braided streams and

shorelines of fresh-water lakes.



Table 6.

of the Hanna Coal Field

Summary table of ultimate and proximate analyses, heats of combustion, and major oxides of coal ash for coals

Hanna Formation Hanna Formation Ferris Formation Medicine Bow Mesaverde
Hanna District Carbon District Formation Formation
Mean #Samples Mean #Samples Mean fSamples Mean #Samples Mean #Samples
Moisture (%) 12.76 155 10.00 50 12.58 139 13.49 29 12.07 2
Volatile 36.68 ” 36.71 L 34.30 e 35.48 n 34.65 n
Matter (%)
Fixed 41.82 i 39.55 i 45.19 i 47.24 - 45.71 b
Carbon (%)
Ash (%) 8.75 " 13.74 b 7.93 s 3.81 v Fonif i
Hydrogen (%) 5.70 34 4.84 14 5.31 33 5.51 P 5.45 2
Carbon (%) 60.44 u 46.84 " 59.29 Y 60.55 e 52.65 "
Nitrogen (%) 1.14 n 0.97 e 1.05 o 1.52 n s S . "
Oxygen (%) 24.13 u 16.64 o 25,17 e 28.31 ph 32.25 1
Sulfur (%) 0.76 " 2,72 L 0.49 " 0.54 L] 0.50 L
Ash (%) 7.84 L, 27.95 u 8.69 it 3.58 1 8.00 "
Heat Value 10,420 158 10,190 198 10,140 198 10,810 24 10,818 16
(Btu/1b)
sulfur (3)1 1.00 193 1.35 50 0.46 200 0.69 27 0.67 23

1

Includes all available sulfur analyses

i




Table 6. Continued

Hanna Formation Hanna Formation Ferris Formation Medicine Bow Mesaverde
Hanna District Carbon District Formation Formation

Mean #Samples | Mean fSamples Mean #Samples Mean #Samples Mean #Samples
A1203 (%) 16.9 33 16.5 13 16.4 40 23.0 3
Ca0 (%) 16.4 o 7.6 i 1.2 n 2.6 "
Fezos (%) 8.9 L 14.2 n 6.5 ) Ho 4.9 n
xzo (%) 0.8 " 1.9 " 1.0 " 0.3 "
Mg0 (%) 3.4 i 1.5 " 2300 u analyses 0.5 o
Na,0 (%) 1.0 " 0.2 " 0.4 " 0.1 "
P205 (%) 1.0 s 1.1 " 0.8 " NP 0.1 "
5102 (%) 32.6 2 47.3 X 36.1 B 53.7 "
SO3 (%) 151 s 5.5 A 10.1 b 4.2 o
TiO2 (%) 0.8 L 0.8 ) 0.6 h 0.8 o
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Table 7. Concentrations of trace elements in coals of the Hanna Coal Field (in parts per million on a whole-coal basis)
Trace Hanna Formation Hanna Formation Ferris Formation Mesaverde Formation
Hanna District Carbon District
Element
Mean Range #Samples | Mean Range #Samples Mean Range #Samples | Mean Range #Samples
Arsenic (As) 3.3L1 0.88 - 7.7 17 25 7 - 86 17 4.6 0.58 - 35 34 1 1
Boron (B) 30 10 - 100 2 iy 30 20 - 70 18 30 10 - 76.3 34 20 10 - 50 3
Barium (Ba) 200 100 - 450 20 200 100 - 500 18 300 148.5 - 1000 36 150 70 - 300 3
Beryllium (Be) 0.3L NDZ - 0.5 19 1.0 ND - 1.5 18 0.5L ND - 2.0 36 .5 0.7 - 1.5 %
Cadmium (Cd) 0.171L 0.060 ~ 0.50 17 0.54L 0.15L - 1.4 18 0.176L .08L - 0.50 35 0.30 0.12 - 0.50 3
Cerium (Ce) 10L ND - 70 20 30 ND - 100 18 5L ND - 52L 26 70L 50L - 100
Chlorine (C1) 190L 50 - 1000 22 Not Determined 163L 10L - 800 35 Not Determined
Cobalt (Co) 2L 0.5 - 3.53 22 3 0.5 - 10 18 165 0.3 = 2.72 40 5 3-7 3
Chromium Cr) 7 2.92 - 20 20 10 0.7 - 30 18 10 1.5 - 16.1 37 7 3 -10 3
Copper (Cu) 10.0 2.6 - 20.1 20 29 10 - 55 13 11.6 3.3 - 41.3 37 12.4 9.3 - 16.0 3
Fluorine (F) 78 20 - 155 17 212 75 - 500 18 111L 20L - 460 34 68 60 - 80
Gallium (Ga) 1.5L 0.37 - 3.18 21 7 2 -15 18 2L 0.5L - 5.97 25 3 3-8
Germanium (Ge) 0.7L ND - 2 19 Not Determined 0.3L ND - 2L 36 ND 3
Mercury (Hg) 0.08 0,02 - 0.15 17 0.20 0.10 - 0.36 18 0.08L 0.01L - 0.40 35 0.03 0.02 - 0.04
Lanthanum (La) 7 ND - 20 22 30 ND - 70 18 7L ND - 50 38 15 15 - 20 3
Lithium (Li) 3.9 0.05 - 8.9 17 19.7 0.49 - 60 18 8.1 0.60 - 20.2 35 4.6 4.5 - 4.8 3
Ménganese (Mn) 63L 11L - 165 19 192 58 - 410 18 S9L 8L - 430 37 11 4.5 - 18
Molybdenum (Mo) 2 0.5 - 8.3 17 5 2= IS5 18 2 0.3 - 3.9 35 1.5 -2

i L = less than

: ND - not detected
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Table 7.

Continued

Trace
£l et Hanna Formation Hanna Formation Ferris Formation Mesaverde Formation
Hanna District Carbon District
Mean Range #Samples | Mean Range #Samples | Mean Range #Samples | Mean Range #Samples
Niobium (Nb) 1.5L ND - 4L 23 5 ND - 10 18 1.5L ND - 6.1 39 3 -5
Nickel (Ni) 7 2 - 15 20 15 7 -70 18 5 1 -15 36 10 7 - 10 3
Lead (Pb) 3.5L 0.04 - 12 23 11.1L 3.1 - 25 18 5.2L 1.5 -.21.5 40 8.1 5.8 - 9.3
Antimony (Sb) 0.6L 0.01L - 1.2 17 1.6 0.8 - 6.0 18 0.7 0.18 - 1.38 34 0.4 0.2 = 0.5
Scandium (Sc) 15 .65 - 3 23 7 15 =15 18 1:5L 0.2L - 7 38 1ih 1.5 - 2
Selenium (Sc) 0.79 0.29 2.31 15 32 1.5 = 5.1 18 0.67L 0,.01L - 1.28 34 2.6 2.4 - 2.9
Strontium (Sr) 150 30 - 470 20 150 30 - 500 18 150 30 - 500 36 100 20 - 200
Thorium (Th) 3.7 0.86 - 8.9 17 6.9 18 - 12.7 18 Beils 2,0L - 15.3 33 4.1L 3L - 6.3
Uranium (U) 1.8 0.6 - 4.2 19 3.9 2.3 - 17 18 2.4 0.1 - 9.6 34 1.7 1.0 = 2.2 3
Vanadium (V) 15 7 - 30 20 70 10 - 150 18 20 3 - 100 37 15 7 = 15 3
Yttrium (Y) T 2 - 15 23 20 7 - 50 18 5 1-20 39 15 7-20
Ytterbium (Yb) 0.5 0.11 - 1.4 22 2 1-5 17 0.7L 0.1 = 1.5 36 1.5 0.7 - 2 3
Zince (Zn) 11.7 0.21 = 35.5 20 69 24 - 140 18 14.7L 0.3L - 97.2 37 22 17.4 - 30.9 3
Zirconium (Zr) 15 4,55 - 20 19 30 3 - 100 18 50 3 - 901 36 50 30 - 70
1 2
L = less than ND = not detected
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Coal Rank and Composition

The older, Upper Cretaceous coals now differ in
quality from the younger coals of the Hanna Coal Field
partially because of their different depositional histories
and partially because of their higher rank. The higher
rank of the Upper Cretaceous coals accounts for their
lower moisture contents and higher heat values. Dis-
similar depositional histories probably account for some
differences in major, minor, and trace element concentra-
tions between the two ages of coals, Unfortunately, there
are not enough major, minor, and trace element analyses
available for the Upper Cretaceous coals of the Hamna
Coal Field to draw any real conclusions.

In this report coals of the Upper Cretaceous Mesaverde
Group are regarded as bituminous in rank. The coals of the
upper Cretaceous Medicine Bow Formation, however, are only
regarded as subbituminous. The sparcity of Medicine Bow
Formation coal analyses makes the determination of their
rank somewhat open to question. The younger, Paleocene
and Eocene age coals of the Ferris and Hanna Formation
are considered subbituminous in ramk. By American Society
for Testing and Materials (ASTM) standards, the rank of
many of these younger Tertiary age coals lies on the line
between subbituminous A and high-volatile C bituminous
(ASTM, 1974). The subbituminous rank, however, must be

used because none of these coals are agglomerating - a

property that separates these two ranks.

Although chemical analyses are provided on a bed by
bed basis in Appendix A, Tables 6, and 7 are provided for
easier comparison. In each of these tables, analytical
data are separated on the basis of geologic age whenever
possible. The analytical data in this report came from
Bureau of Land Management (1975), Dobbin, Bowen, and Hoots
(1929), Glass (1975, 1978), Lord (1913), Texas Instruments
(1978 a, ¢-h, j-m, o-s, u), and U.S. Bureau of Mines (1931)
as well as unpublished company records and government
analyses on file at the Geological Survey of Wyoming.
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APPENDIX A: Descriptions of coal beds to include chemical analyses

For easier use the coal beds in Appendix A
are arranged in alpha-numerical order, i.e., Bed A,
Bed B, ... Bed No. 25, Bed No. 26, ... Hanna No. I,
Hanna Ne. 2., ... .Johnson Rider, and Penn-Wyoming
coal beds,

Most of the coals sampled for the analyses
provided in this appendix were not collected
according to procedures set by the American
Society for Testing and Materials (1974).

Because of this, only apparent ranks are
provided‘for each coal bed. Although an
apparent rank was calculated for each analy-
sis, only a range in apparent rank is provided
for coals for which more than one analysis

is available. When a range is given, the
first apparent rank is the rank determined
from the calculated average analysis of the
coal bed,
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MINING DISTRICT: Seminoe
COAL NAME(s): Bed A

GEOLOGIC FORMATION: Ferris
AGE: Paleocene

STRATIGRAPHIC POSITION: See Figure 8

GEOGRAPHIC POSITION: See Plate 3

STRIPPABLE RESOURCES

(Table 4, page 48 )
0-100 FEET OF COVER:1.92 mt
100-200 FEET OF COVER: 1.82 mt
0-200 FEET OF COVER: 3.74 mt
TOTAL ACREAGE: 234.6

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

STRIPPABLE RESERVE BASE
(Table 4, page 48 )

0-100 FEET OF COVER: 1.92 mt

100-200 FEET OF COVER: 1.82 mt

0-200 FEET OF COVER: 3,74 mt

TOTAL ACREAGE: 234.6

gr
gl

PROPOSED MINES
NAME (s) : None

ANNUAL PRODUCTION:
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ANALYTICAL DATA FOR: Bed A

APPARENT RANK: Subbituminous A (?)

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample(s)

MOISTURE (%)

VOLATILE MATTER (%)

FIXED CARBON (%)

ASH (%)

SULFUR (%) No analyses available
HYDROGEN (%)

CARBON (%)

NITROGEN (%)

OXYGEN (%)

BTU/LB.

FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE
PYRITIC (%)
SULFATE (%)
ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE

ASH COMPOSITION (%)

RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Si{)2 K20
A1203 Fezﬂ3
Ca0 T102
Mg0 PZOS
Nazo 503

Hardgrove Grindability Index:



MINING DISTRICT: Seminoe

COAL NAME(s): Bed B

GEOLOGIC FORMATION: Ferris
AGE: Paleocene

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 3

STRIPPABLE RESQURCES

{Table 4, page 43 )
0-100 FEET OF COVER: 1.14 mt
100-200 FEET OF COVER: 1.47 mt
0-200 FEET OF COVER: 2.61 mt
TOTAL ACREAGE: 184.6

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure 8

STRIPPABLE RESERVE BASE
(Table 4, page 43 )

0-100 FEET OF COVER: 1.14 mt

100-200 FEET OF COVER: 1.47 mt

0-200 FEET OF COVER: 2.61 mt

TOTAL ACREAGE: 184.6

SI
Bt

PROPOSED MINES
NAME (s) : None

ANNUAL PRODUCTION:

ANALYTICAL DATA FOR: Bed B

APPARENT RANK: Subbituminocus A (?)

_ AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTTMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSITS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
5i0 K,0
2 2

ﬁlzo3 Fezo3
Cap TiD2
Mg0o PZOS
Nazﬁ 503

Hardgrove Grindability Index:
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MINING DISTRICT: Seminoe

COAL NAME(s): Bed C

GEOLOGIC FORMATION: Ferris
AGE: Paleocene
STRATIGRAPHIC POSITION:

GEOGRAPHIC POSITION: See Plate 3

STRIPPABLE RESOURCES

(Table 4, page 43 )
0-100 FEET OF COVER: 1.68 mt
100-200 FEET OF COVER: 1.32 mt
0-200 FEET OF COVER: 3.00 mt
TOTAL ACREAGE: 338.9

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure 8

STRIPPABLE RESERVE BASE
(Table 4, page 43)

0-100 FEET OF COVER: 1.25 mt

100-200 FEET OF COVER: 1.13 mt

0-200 FEET OF COVER: 2.38 mt

TOTAL ACREAGE: 269.6

5t
g

PROPOSED MINES
NAME(s): Medicine Bow

ANNUAL PRODUCTION:
Unknown percentage of 3 mt

ANALYTICAL DATA FOR: Bed C

APPARENT RANK: Subbituminous A (7)

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample (s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Sig0 K,0
2 2

A1203 Fezﬂ3
Ca0 Ti02
Mg0 PZOS
NaZO 503

Hardgrove Grindability Index:
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MINING DISTRICT: Seminoe

COAL NAME(s): Bed D

GEOLOGIC FORMATION: Ferris
AGE:
STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 3

Paleocene

STRIPPABLE RESOQURCES

(Table 4, page 48 )
0-100 FEET OF COVER: 0.84 mt
100-200 FEET OF COVER: 0.89 mt
n-200 FEET OF COVER: 1.73 mt
TOTAL ACREAGE: 195.5

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME (s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure &

STRIPPABLE RESERVE BASE

(Table 4, page 48 )
0-100 FEET OF COVER: 0.84 mt
100-200 FEET OF COVER: (.89 mt
n-200 FEET OF COVER: 1.73 mt
TOTAL ACREAGE: 195.5

5!
SI

PROPOSED MINES
NAME(s): None

ANNUAL PRODUCTION:

~B4-

ANALYTICAL DATA FOR: Bed D

APPARENT RANK: Subbituminous A (?)

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXTIMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No routine analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITTIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%) (1 sample)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE

SID2 61.0 K20 Z./D
Alzﬁs 29.0 FeZG3 3.3
Ca0 1:9 TiOZ 0.72
Mg0 1.4 PO 0.84
Na,0 0.59 50, 1.8

Hardgrove Crindability Index:



MINING DISTRICT: Seminoce

COAL NAME(s): Bed E

GEOLOGIC FORMATION: Ferris
AGE: Ppaleocene
STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 3
STRIPPABLE RESOURCES

(Table 4, page 47 )
0-100 FEET OF COVER: 0.82Z mt
100-200 FEET OF COVER: 1.07 mt
0-200 FEET OF COVER: 1.89 mt
TOTAL ACREAGE: 213.5

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure 8

STRIPPABLE RESERVE BASE
(Table 4, page 47 )

0-100 FEET OF COVER: 0.82 mt

100-200 FEET OF COVER: 1.07 mt

0-200 FEET OF COVER: 1.89 mt

TOTAL ACREAGE: 213.5

SI
SI

PROPOSED MINES
NAME(s): None

ANNUAL PRODUCTION:

Zger

ANALYTICAL DATA FOR: Bed E

APPARENT RANK: High volatile C bituminous

___ AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROX IMATE ULTIMATE
1 sample(s) 1 sample(s)
MOLSTURE (%) 11.69
VOLATILE MATTER (%) 34,11
FIXED CARBON (%) 43.60
ASH (%) 10.60
SULFUR (%) 0.45
HYDROGEN (%) -
CARBON (%) _
NITROGEN (%) =
OXYGEN (%) 5
BTU/LB. 10,190 (1 sample)
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE

INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE

ASH COMPOSITION (%)

RANGE ANALYSIS  AVERAGE

A1203

Cap
Mg0
Na?ﬂ

“

RANGE ANALYSIS

AVERAGE

Hardgrove Grindability Index:



MINING DISTRICT: Seminoe
COAL NAME(s): Bed F
Ferris

GEOLOGIC FORMATION:

AGE: Ppaleocene
STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 3

STRIPPABLE RESOURCES
(Table 4, page 43 )

0-100 FEET OF COVER: 1.25 mt
100-200 FEET OF COVER: 0.95 mt
0-200 FEET OF COVER: 2.20 mt

TOTAL ACREAGE: 207.7

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure 8§

STRIPPABLE RESERVE BASE
(Table 4, page 43)
0-100 FEET OF COVER:

0-200 FEET OF COVER:
TOTAL ACREAGE: 207.7

5!
6'

PROPOSED MINES
NAME(s): Medicine Bow

ANNUAL PRODUCTION:
Unknown percentage of 3 mt

1.25 mt

100-200 FEET OF COVER: 0.95 mt
2.20 mt
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ANALYTICAL DATA FOR: Bed F

APPARENT RANK: Subbituminous A (?)

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROX IMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARRON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (OF)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS AVERAGE
Sioz K,0
2

Alzo3 Fezo3
Ca0 Tio2
Mgo P,0c
Nazﬁ 503

Hardgrove Grindability Index:



MINING DISTRICT: Seminoe
COAL NAME(s): Bed G

GEOLOGIC FORMATION: Ferris
AGE: Paleocene

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 3

STRIPPABLE RESOURCES

(Table 4, page 48 )
0-100 FEET OF COVER: 0.53 mt
100-200 FEET OF COVER: 0.78 mt
0-200 FEET OF COVER: 1.31 mt
TOTAL ACREAGE: 74.0

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME (s): None

ANNUAL PRODUCTTON:

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure §

STRIPPABLE RESERVE BASE

(Table 4, page 48 )
0-100 FEET OF COVER: 0.20 mt
100-200 FEET OF COVER: 0.15 mt
0-200 FEET OF COVER: 0.35 mt
TOTAL ACREAGE: 20.2

10"
10°

PROPOSED MINES
NAME (s) : None

ANNUAL PRODUCTION:

ANALYTICAL DATA FOR: Bed G

APPARENT RANK: Subbituminous A (7)

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (oF)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS AVERAGE RANGE ANALYSIS  AVERAGE
Sio2 K,0
2

A1203 Fez()3
Cao Tio2
Mg0 pz"s
Nazo 503

Hardgrove Grindability Index:

oy



MINING DISTRICT: Seminoe

COAL NAME(s): Bed H

GEOLOGIC FORMATION: Ferris
AGE: Paleocene
STRATTIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 3
STRIFPABLE RESOURCES

(Table 4, page 48 )
0-100 FEET OF COVER: 0.29 mt
100-200 FEET OF COVER: (.14 mt
0-200 FEET OF COVER: 0.43 mt
TOTAL ACREAGE: 48.0

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure B

STRIPPABLE RESERVE BASE
(Table 4, page 48)

0-100 FEET OF COVER: 0.07 mt

100-200 FEET OF COVER: 0.01 mt

0-200 FEET OF COVER: 0.U8 mt

TOTAL ACREAGE: 8.5

5!
g

PROPOSED MINES
NAME(s): None

ANNUAL PRODUCTION:

ANALYTICAL DATA FOR: Bed H

APPARENT RANK: Subbituminous A (7)

___ AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYS1S  AVERAGE
Sio K,0
2 2
Alzos F9203
Cao Tio2
Mgo PZDS
Na_ 0 S0
2 3

Hardgrove Grindability Index:

—-88-



MINING DISTRICT: (Corral Creek

COAL NAME(s): Bed LH 4

GEOLOGIC FORMATION: Almond
AGE: Upper Cretaceous

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION:

See Figure 12
See FPlate 4

STRIPPABLE RESERVE BASE
(Table 4, page 50)

0-100 FEET OF COVER: 2,38 mt

100-200 FEET OF COVER: 1.19 mt

0-200 FEET OF COVER: 3.57 mt

TOTAL ACREAGE: 355.5

STRIPPABLE RESQURCES

(Table 4, page 50 )
0-100 FEET OF COVER: 2.38 mt
100-200 FEET OF COVER: 1.19 mt
0-200 FEET OF COVER: 3.57 mt
TOTAL ACREAGE: 355.5

RANGE IN MINABLE THICKNESS (FEET):5' - 7'
WEIGHTED AVERAGE THICKNESS (FEET): 5.74'

ACTIVE MINES PROPOSED MINES
NAME (s) : None NAME(s): None

ANNUAL PRODUCTION: ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons
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ANALYTICAL DATA FOR: Bed LH 4

APPARENT RANK: High volatile C bituminous (7)

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Si0 K,0
2 2

ATty Fey0s
Cao Tia2
Mg0 ons
N320 503

Hardgrove Grindability Index:



MINING DISTRICT: Corral Creek

COAL NAME(s): Bed LH 8

GEOLOGIC FORMATION: Almond
AGE: Upper Cretaceous

STRATIGRAPHIC POSTTTON:
GEOGRAPHIC POSITION:

STRIPPABLE RESOURCES
(Table 4, page 50 )

0-100 FEET OF COVER: 0.90 mt
100-200 FEET OF COVER: 0.75 mt
0-200 FEET OF COVER: 1.65 mt

TOTAL ACREAGE: 161.9

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

See Plate 4

See Figura 12

STRIPPABLE RESERVE BASE
(Table 4, page 50)

0-100 FEET OF COVER: 0.90 mt

100-200 FEET OF COVER: 0.75 mt

0-200 FEET OF COVER: U.65 mt

TOTAL ACREAGE: 161.9

T
5.82'

PROPOSED MINES
NAME(s): None

ANNUAL PRODUCTION:

ANALYTICAL DATA FOR: Bed LH 8

APPARENT RANK: High volatile C bituminous

AVERAGE

PROXIMATE ULTIMATE
1 sample(s) 1 sample(s)

AS RECEIVED BASIS RANGE ANALYSIS

MOISTURE (%) 9.40
VOLATILE MATTER (%) 33,53
FIXED CARBON (%) 48.38
ASH (%) 8.69
SULFUR (%) 0.72
HYDROGEN (%) -
CARBON (%) -
NITROGEN (%) -
OXYGEN (%) -
BTU/LB. 11,120 (1 sample)
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE
PYRITIC (%)
SULFATE (%)
ORGANIC (%)
ASH FUSTON TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSTTION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
5i0, K.0
2
AL,0, Fe,0.
Ca0 Tio,
M
g0 P0c
Na,0 S04

Hardgrove Grindability Index:

-90-



MINING DISTRICT: Corral Creek

COAL NAME(s): Bed MB 18

GEOLOGIC FORMATION: Medicine Bow
AGE:
STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION:

Upper Cretaceous

STRIPPABLE RESOURCES

(Table 4, page 49 )
0-100 FEET OF COVER: 0.13 mt
100-200 FEET OF COVER: 0.11 mt
0-200 FEET OF COVER: 0.24 mt
TOTAL ACREAGE: 23.2

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None
ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

See Plate 4

See Figure 9

STRIPPABLE RESERVE BASE

(Table 4, page 49)
0-100 FEET OF COVER: 0.13 mt
100-200 FEET OF COVER: 0.11 mt
0-200 FEET OF COVER: 0,24 mt
TOTAL ACREAGE: 23.2

6
6[

PROPOSED MINES

NAME(s): None

ANNUAL PRODUCTION:
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ANALYTICAL DATA FOR: Bed MB 18

APPARENT RANK: Subbituminous A - High volatile C bituminous (?)

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATTLE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LE.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Si0. K,0
2 2

AIZO3 Fe203
Can Ttﬂ2
Mg0 P205
Nazo 503

Hardgrove Grindability Index:



MINING DISTRICT: Seminoe

COAL NAME(s): Bed No. 25

(Called Bed No. 21 in Seminoce No. 1 mine)

GLEOLOGIC FORMATION: Ferris
AGE: Paleocene
STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 3
STRIPPARLE RESOURCES

(Table 4, page 42 )
0-100 FEET OF COVER: 3.82 mt
100-200 FEET OF COVER: 3.79 mt
0-200 FEET OF COVER: 7.6] mt
TOTAL ACREAGE: 510.3

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES

NAME(s): Seminoe No. 1

ANNUAL PRODUCTION:
Unknown percentage of 3 mt

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure 8

STRIPPABLE RESERVE BASE
(Table 4, page 42)

0-100 FEET OF COVER: 3.72 mt

100-200 FEET OF COVER: 3.70 mt

0-200 FEET OF COVER: 7.42 mt

TOTAL ACREAGE: 498.5

L S
8.85"

PROPOSED MINES
NAME(s): Medicine Bow

ANNUAL PRODUCTION:
Unknown percentage of 3 mt

92—

ANALYTICAL DATA FOR: Bed No. 25

APPARENT RANK: Subbituminous A - High volatile C bituminous
AVIRAGE

AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE

(1-17 samples) 10 sample(s) 1 sample(s)

MOISTURE (%) 11.05 - 16.77 14.1

VOLATILE MATTER (%) 31.5 = 34.39 32.8B

FIXED CARBON (%) 43.48 - A5_5R 44.6

ASH (%) 6.07 - 13.09 8.5 8.8

SULFUR (%) 0.21 = 0.74 0.4

HYDROGEN (%) - 5.3

CARBON (%) 57.4 57.4

NITROGEN (%) 0.9 0.9

OXYGEN (%) 27.1 b3 |

BTU/LB. 9,095 - 10,290 9,750 (17 samples)

FORMS OF SULFUR (AS RECEIVED BASIS) (1 sample)

RANGE ANALYSIS AVERAGE
PYRITIC (%) 0.16
SULFATE (%) 0.02
ORGANIC (%) 0.21
ASH FUSION TEMPERATURES (°F) (1 - 2 samples)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATTON 2125 2125
SOFTENING TEMPERATURE 2265 2265
FLUID TEMPERATURE 2355 - 2400 2380 (2)

ASH COMPOSITION (%) (2 samples)

RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Siﬂ2 24,0 - 28.0 26.0 KZO 0.31 - 0.46 0.39
Alzﬂ3 14.0 - 17.0 155 Fezo3 4.1 - 4.9 4.5
Cao 21.0 - 24.0 22.5 TiO2 0.76 - 0.77 0.76
Mgo 2.25 - 3.4 2.83 PZ"S 1.0L - 1.7 1.4L
N320 0.31 - 0.88 0.60 501 8.2 - 18.0 13.1

Hardgrove Grindability Index:
L = less than



MINING DISTRICT: Seminoe

COAL NAME(s): Bed No. 26

(Called Bed No. 23 in Seminoe No. 1 mine)

GEOLOGIC FORMATION: Ferris
AGE: Paleocene

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION:

STRIPPABLE RESOURCES

(Table 4, page 41 )
0-100 FEET OF COVER: 3,80 mt
100-200 FEET OF COVER: 3.54 mt
0-200 FEET OF COVER: 7.34 mt
TOTAL ACREAGE: 501.4

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): Seminoe No. 1

ANNUAL PRODUCTION:
Unknown percentage of 3 mt

MISCELLANEOQUS COMMENTS:

mt=million tons

See Plate 3

See Figure 8

STRIPPABLE RESERVE BASE
(Table 4, page 41)

0-100 FEET OF COVER: 3.80 mt

100-200 FEET OF COVER: 3.54 mt

0-200 FEET OF COVER: 7.34 mt

TOTAL ACREAGE: 501.4

LR
8.83"

PROPOSED MINES

NAME(s): None

ANNUAL PRODUCTION:

ANALYTICAL DATA FOR: Bed No. 26

APPARENT RANK: Subbituminous A

___ AVERAGE

AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE

(1-8 samples) 3 sample(s) 1 sample(s)
MOISTURE (%) 11.57 - 17.3 13.48
VOLATILE MATTER (%) 33.30 - 35.58 34.39
FIXED CARBON (%) 40.85 - 44.15 42.62
ASH (%) 7.4 - 10.57 9.51 7.35
SULFUR (%) 0.24 - 0.65 0.50
HYDROGEN (%) 5.64 5.64
CARBON (%) S%.70 57.70
NITROGEN (%) D.89 0.89
OXYGEN (%) 27.92 27.92
BTU/LB. 10,080 - 11,330 9,570 (8 samples)

FORMS OF SULFUR (AS RECEIVED BASIS) (1 sample)

RANGE ANALYSIS

PYRITIC (%)
SULFATE (%)
ORGANIC (%)

AVERAGE
0.17
0.00
0.43
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ASH FUSION TEMPERATURES (°F) (1 sample)

RANGE ANALYSIS

INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE

AVERAGE
2210
2265
2370

ASH COMPOSITION (%) ( 1 sample)

RANGE ANALYSIS AVERAGE
Siﬂz 33.0
20.4
Alzﬂs
Cao 21.1
Mg0 2.9
Na20 0.8

RANGE ANALYSIS AVERAGE
K,0 0.4
2
6,2
FEZDZ
i 0.7
T102
1.4
P20
] 11.3
503

Hardgrove Grindability Index:



MINING DISTRICT: Seminoe ANALYTICAL DATA FOR: Bed No. 27

APPARENT RANK: High volatile C bituminous - Subbituminous A

COAL NAME(s): Bed No. 27 AVERAGE
(irokaldy part of Bl Bo, SEIMINCCRENOR IS, NNt AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
] {3 samples) 3 sample(s) 3 sample(s)
GEQLOGIC FORMATION: Ferris
AGE: Paleocene MOISTURE (%) 10:52 < 14.71 12.24
x ) ! VOLATILE MATTER (%) 33.66 - 34.88 34.40
STRATIGRAPHIC POSITION: See Figure 8 FIXED CARBON (%) 42.78 - 49.66 36.28
GEOGRAPHIC POSITION: See Plate 3 ASH (%) 6.36 - 7.63 7.09
SULFUR (%) 0.32 - 0.63 0,44
HYDROGEN (%) 5
STRIPPABLE RESOURCES STRIPPABLE RESERVE BASE CARBON (%) =
NITROGEN (%) E
(Table 4, page 40 ) (Table 4, page 40) OXYGEN (%) -
0-100 FEET OF COVER: 1,80 mt 0-100 FEET OF COVER: 0.99 mt BTU/LB. 10,130 - 11,160 10,670 (3 samples)
100-200 FEET OF COVER: 2.11 mt 100-200 FEET OF COVER: 1.76 mt FORMS OF SULEUR (AS RECEIVED BASIS)
0-200 FEET OF COVER: 3.91 mt 0-200 FCCT OF COVER: 2.75 mt RANGE ANALYSIS AVERAGE
- ¢ PYRITIC (%)
TOTAL ACREAGE: Z272.6 TOTAL ACREAGE: 182.6 SULFATE (%)
ORGANIC (%)
RANGE IN MINABLE THICKNESS (FEET): 5' - I11' ASH FUSTON TEMPERATURES (°F)
WEIGHTED AVERAGE THICKNESS (FEET): 8.59' RANGE ANALYSIS AVERAGE

INITIAL DEFORMATION
SOFTENING TEMPERATURE

ACTIVE MINES PROPOSED MINES FLUID TEMPERATURE
NAME (s): Seminoe No. 1 NAME(s): Medicine Bow ASH COMPOSITION (%)
RANGE AMNALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
ANNUAL PRODUCTTON: ANNUAL PRODUCTION: 510, K,0
Minor percentage of 3 mt Unknown percentage of 3 mt A1203 Fe203
MISCELLANEOUS COMMENTS: Gag TPy
Apparently this bed is often merged with Bed No. 28 in the Me0 P_0
Seminoe No. 1 mine area. 2 3
N320 S0,

Hardgrove Grimdability Index:
mt=million tons
—94-



MINING DISTRICT: Seminoe

COAL NAME(s): Bed No. 28

(Called Bed No. 24 in the Seminoce No. 1 mine)

GEOLOGIC FORMATION: Ferris
AGE: Paleocene
STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 3
STRIPPABLE RESQURCES

(Table 4, page 40 )
0-100 FEET OF COVER: 5.15 mt
100-200 FEET OF COVER: 5.33 mt
0-200 FEET OF COVER: 10.48 mt

TOTAL ACREAGE: 689.5

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES

NAME(s): Seminoe No. 1

ANNUAL PRODUCTION:
Major percentage of 3 mt

MISCELLANEOUS COMMENTS:

See Figure B

STRIPPABLE RESERVE BASE
(Table 4, page 40)

0-100 FEET OF COVER: 3.45 mt

100-200 FEET OF COVER: 4.24 mt

0-200 FEET OF COVER: 7.68 mt

TOTAL ACREAGE: 514.1

4.,5" — 18"
10.40'

PROPOSED MINES
NAME(s): None

ANNUAL PRODUCTION:

Bed Nos. 27 and 29 apparently merge with this coal locally.
Bed Nos. 30, 31, and 32 also locally coalesce with Bed No. 28.

mt=million tons

ANALYTICAL DATA FOR: Bed No. 28

APPARENT RANK: Subbituminous B - High volatile C bituminous

AVERAGE

PROXIMATE ULTIMATE
9 sample(s) 5 sample(s)

RANGE ANALYSIS
(5-17 samples)

AS RECEIVED BASIS

-g5-

MOISTURE (%) 9.52 - 16.0 11.53

VOLATILE MATTER (%)  33.82 - 36.54 34.95

FIXED CARBON (%) 45.8 - 49.59 47.57

ASH (%) 3.9 - 17.85 5.95 5.72
SULEUR (%) 0.21 - 0.74 0.31
HYDROGEN (%) 4,94 - 5.8 5.20
CARBON (%) 60.0 - 63.54 61.81
NITROGEN (%) 0.69 - 0.91 0.82
OXYGEN (%) 23.99 - 29,1 26,13
BTU/LB. 8,571 - 11,480 10,080 (16 samples)

FORMS OF SULFUR (AS RECEIVED BASIS)(5 samples)

RANGE ANALYSIS AVERAGE
PYRITIC (%) 0.05 - 0.19 0.10
SULFATE (%) 0.00 - 0.01 0.00
ORGANIC (%) 0.16 - 0.23 0.19

ASH FUSION TEMPERATURES (°F)(1-2 samples)

RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION 2400 2400
SOFTENING TEMPERATURE 2430 2430
FLUID TEMPERATURE 2350-2460 2405 (2)

ASH COMPOSITION (%) (2 samples)

RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Si02 16.0 - 19.0 175 K20 0,12 - 0.25 0.19
Alzﬂs Tel. 11D 9.05 Fezo3 4,9 - 6.9 5.9
Cao 29.0 - 35.0 32.0 Tioz 0.41 - 0.46 0.44
Mg0 2.24 - 3.3 2.8 PZOS 0.1L 0.1L
Razo .11 .= 0 32 0.21 503 19.0 - 22.0 20.5

Hardgrove Grindability Index: 47 (1 sample)

L = less than



MINING DISTRICT:  Seminoe

COAL NAME(s): Bed No. 30
(Called lower bench of Bed No. 25 in the Seminoe No. 1 mine)

GEOLOGIC FORMATION: Ferris
AGE: Paleocene
STRATIGRAPHIC POSITION:

GEQGRAPHIC POSITION: See Plate 3

See Figure 8

STRIPPABLE RESERVE BASE
(Table 4, page 40)
0-100 FEET OF COVER: (.57 mt

STRIPPABLE RESQURCES
(Table 4, page 40 )
0-100 FEET OF COVER: 0,57 mt

100-200 FEET OF COVER: (.88 mt 100-200 FEET OF COVER: 0.88 mt
0-200 FEET OF COVER: 1.45 mt 0-200 FEET OF COVER: 1.45 mt
TOTAL ACREAGE: 137.2 TOTAL ACREAGE: 137.2

RANGE IN MINABLE THICKNESS (FEET): 5' - 8'

WEIGHTED AVERAGE THICKNESS (FEET): 6.28'

ACTIVE MINES
NAME (s):

PROPOSED MINES

Seminoe No. 1 NAME(s): None

ANNUAL PRODUCTION:
Major percentage of 3 mt

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:
This bed is often merged with Bed No. 28 at least in the
vicinity of the Seminoe No. 1 mine.

mt=million tons
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ANALYTICAL DATA FOR: Bed No. 30

APPARENT RANK: Subbituminous A - High volatile C bituminous

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
(3-7 samples) 3 sample(s) 7 sample(s)
MOISTURE (%) 11.96 - 17.62 13.40
VOLATTLE MATTER (%) 33.27 - 35.62 34,14
FIXED CARBON (%) 44.41 - 48,69 46.24
ASH (%) 5.62 - 9.67 6.22
SULFUR (%) 0.24 - 0.58 0.41
HYDROGEN (%) &
CARBON (%) 8
NITROGEN (%) -
OXYGEN (%) =
BTU/LB. 10,150 (7 samples)
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
5i0 K.0
2 2

Al 203 Fe203
a0 Tio,
Mg0 o
Nazo Sﬂ:s

Hardgrove Grindability Index:



MINING DISTRICT: Seminoe ANALYTTCAL DATA FOR: Bed No. 31

APPARENT RANK! Subbituminous A - High volatile C bituminous

COAL NAME(s): Bed No. 31 AVERAGE
(Called middie bench of Bed No. 25 in the Seminoe No. 1 mine) AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
) (2-23 samples]) 14 sample(s) 2 sample(s)
GEOLOGIC FORMATION: Ferris
AGE: Paleocene MOISTURE (%) 10.92 - 18.9 14.03
. 5 VOLATTLE MATTER (%) 31.99 - 37.69 34.53
STRAFIRBATHIC: POSITION:. Ses-figura B FIXED CARBON (%) 40.65 - 50,31 45,48
GEOGRAPHIC POSITION: &See Plate 3 ASH (%) 3.95 - 15.68 5.96 7.6
SULFUR (%) 0.22 - 0.5 0.45
HYDROGEN (%) 5.2 - 5.4 Py
STRIPPABLE RESOURCES STRIPPABLE RESERVE BASE CARBON (%) 52.2 = 55.1 1 |
NITROGEN (%) 0.8 - 0.9 0.85
(Table 4, page 39 ) {(Table 4, page 39) OXYGEN (%) 24.6 - 34.6 30.70
0-100 FEET OF COVER: 8.06 mt 0-100 FEET OF COVER: 6.47 mt BTU/LB. 8,340 - 10,650 10,180 (23 samples)
100-200 FEET OF COVER: 6.44 mt 100-200 FEET OF COVER: 5.58 mt FORMS OF SULFUR (AS RECEIVED BASIS)(2 samples)
0-200 FEET OF COVER: 14.50 mt 0-200 FEET OF COVER: 12.05 mt RANGE ANALYSIS AVERAGE
, : PYRITIC (%) 0.13
TOTAL ACREAGE: 738.5 TOTAL ACREAGE: 619.5 SULFATE (%) 0.12
ORGANIC (%) 0.18
a | T ]
RANGE IN MINABLE THICKNESS (FEET): 5 13 ASH FUSION TEMPERATURES (OF) (2-3 samples)
WEICHTED AVERAGE THICKNESS (FEET): 11.58' RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION 2090 - 2360 2225 (2)
SOFTENING TEMPERATURE 2120 - 2390 2255 (2)
ACTIVE MINES PROPOSED MINES FLUID TEMPERATURE 2150 - 2420 2320 (3)
NAME(s): Seminoe No. 1 NAME(s): Medicine Bow ASH COMPOSITION (%) (3 samples)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS, AVERAGE
Unknown percentage of 3 mt Unknown percentage of 3 mt A1203 7.1 - 17.0 13.4 Fe203 3.6 - 11.0 6.5
MISCELLANEQUS COMMENTS: ca0 12.0 - 24.0 17.0  Tio, 0.36 - 0.58 0.49
This bed merges with Bed No. 32 in places. Analyses also include Mg0 2.34 - 4.45 X%y PO 0.1L 0.1L
Bed No. 32 in some cases. (Bed No. 32 is the upper hench of Bed No. 25
25 in the Seminoe No. 1 mine). Nﬁzﬂ 0.22 - 0.45 0,34 SI.'I3 4.0 - 11.0 7.6

Hardgrove Grindability Index: 50-66 (2 samples)
mt=million tons I. = less than
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MINING DISTRICT: Seminoe ANALYTICAL DATA FOR: Red No. 33

APPARENT RANK: Subbituminous A - High volatile T bituminous

COAL NAME(s): Bed No. 33 AVERAGE
(Locally called Bad 1. -S8550 Sewince Wo, 1 wine) AS RECEIVED BASIS RANGE ANALYSIS PROX IMATE ULTIMATE
3-9 1 8 1 3 1
GEOLOGIC FORMATION: Ferris e sampats) Samptaisl
AGE: Paleocene MOISTURE (%) 11.2 - 15.06 12.58
: 29.7 - 36.7 32.92
) s { 5
GEOGRAPHIC POSITION: See Plate 3 ASH (%) 5.36 = 13.1 8.06 9.5
SULFUR (%) 0.3 - 0.75 0.4
HYDROGEN (%) 5.1 - 5,6 5.4
STRIPPABLE RESOURCES STRIPPABLE RESERVE BASE CARBON (%) 57.2 - 62,9 59.5
N 1.0 - IV5 1.1
(Table 4, page 38 ) (Table 4, page 38) mggﬁﬁ';%)”‘) 22.1 - 26.0 2.1
0-100 FEET OF COVER: 8.01 mt 0-100 FEET OF COVER: 6.51 mt BTU/LB. 9.215 - 11,005 10,230 (9 samples)
100-200 FEET OF COVER: 7.29 mt 100-200 FEET OF COVER: 6.20 mt FORMS OF SULFUR (AS RECEIVED BASIS) (3 samples)
0-200 FEET OF COVER: 15.30 mt 0-200 FEET OF COVER: 12.71 mt RANGE ANALYSIS AVERAGE
o PYRITIC (%) 0.11 - 0.25 0.17
TOTAL ACREAGE: : :
L ACREAGE: 665,2 TOTAL ACREAGE: 573.6 SULFATE (%) A0% - 0.05 0,02
ORGANIC (%) 0.16 - 0.36 0.25
RANGE IN MINABLE THICKNESS (FEET): 5' - 251
(PEER % 23 ASH FUSION TEMPERATURES (°F) (1 sample)
WEIGHTED AVERAGE THICKNESS (FEET): 14.17' RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION 2275
SOFTENING TEMPERATURE 2355
ACTIVE MINES PROPOSED MINES FLUID TEMPERATURE 2460
NAME (s): Semi No. : ici
(s) eminos No. 1 NAME(s): Medicine Bow ASH COMPOSITION (%) (2 samples)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
ANNUAL PRODUCTION: ANNUAL PRODUCTTON: 5i0,  36.0 - 44.0 K,0 1.03 - 1.5 1.27
Minor percentage of 3 mt Unknown percentage of 3 mt A1203 18.0 - 19.5 18.75  Fe,0, 3.0 - 6.5 4.75
MISCELLANEOUS COMMENTS: Can 12.0 - 15.05 13.53 Tiﬂ2 0.61 - 0.87 0.74
Mg0 R 2.86 P,0, 0.2L - 1.0L 0.6L
Na,0  0.61 - 0.71 0.66 SO, 7.3 — 8.0 8.1

- Hardgrove Grindability Index:
mt=million tons

-98-



MINING DISTRICT: Seminoe

COAL NAME(s): Bed Ne, 34

GEDLOGIC FORMATION: Ferris

AGE: Paleocene
STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 3

See Figure 8

STRIPPABLE RESERVE BASE

(Table 4, page 38)
0-100 FEET OF COVER: 0.25 mt
100-200 FEET OF COVER: (.45 mt
0-200 FEET OF COVER: 0.70 mt
TOTAL ACREAGE: 78,5'

STRIPPABLE RESOURCES

(Table 4, page 38 )
0-100 FEET OF COVER: 0.25 mt
100-200 FEET OF COVER: 0.45 mt
0-200 FEET OF COVER: 0.70 mt
TOTAL ACREAGE: 78.5'

RANGE IN MINABLE THICKNESS (FEET): 5'
WEIGHTED AVERAGE THICKNESS (FEET): 5"

PROPOSED MINES
NAME(s):

ACTIVE MINES

NAME(s): Seminoe No. 1 Medicine Bow

ANNUAL PRODUCTION:
Unknown percentage of 3 mt

ANNUAL PRODUCTION:
Minor percentage of 3 mt

MISCELLANEOUS COMMENTS:

mt=million tons

-90.

ANALYTICAL DATA FOR: Bed No. 34

APPARENT RANK: Subbituminous A
__ AVERAGE

AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULT IMATE

(2 samples) 2 sample(s) 2 sample(s)
MOISTURE (%) 12.87 - 13.66 13.27
VOLATILE MATTER (%) 32.62 - 32.76 32.69
FIXED CARBON (%) 41,46 - 42.26 41,86
ASH (%) 11.32 - 13.05 12.19
SULFUR (%) 0.51 - 0.66 0.59
HYDROGEN (%) -
CARBON (%) =
NITROGEN (%) -
OXYGEN (%) =
BTU/LB. 9,700 - 9,720 9,710 (2 samples)

FORMS OF SULFUR (AS RECEIVED BASIS)

RANGE ANALYSIS AVERAGE
PYRITIC (%)
SULFATE (%)
ORGANIC (%)
ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE

INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE

ASH COMPOSITION (%)

RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
SiQ K,0
2 2
A1203 Fe203
CagQ ’I‘iO2
Mgo P205
N320 503

Hardgrove Grindability Index:



MINING DISTRICT: Seminoe ANALYTICAL DATA FOR: Bed No. 35

APPARENT RANK: Subbituminous A - High velatile C bituminous

COAL NAME(s): Bed No. 35 AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
L (1-3 samples ) 1 sample(s) 3 sample(s)
GEOLOGIC FORMATION: Ferris
AGE: Paleocene MOISTURE (%) 12.04 - 16.00 12.04
; ; VOLATILE MATTER (%) 34.95 34.95
STRATIGRAPHIC POSITION: See Figure § FIXED CARBON (%) 46.15 4615
GEOGRAPHIC POSITION: See Plate 3 ASH (%) 6.86 - 13.72 6.86
SULFUR (%) 0.36 - 0.61 0.48
HYDROGEN (%) -
STRIPPABLE RESQUECES STRIPPABLE RESERVE BASE CARBON (%) =
NITROGEN (%) -
(Table 4, page 38 ) (Table 4, page 38) OXYGEN (%) 5
0-100 FEET OF COVER: 0,23 mt 0-100 FEET OF COVER: 0.23 mt BTU/LB. 9,925 - 10,760 10,200 (3 samples)
100-200 FEET OF COVER: 0.29 mt 100-200 FEET OF COVER: 0.29 mt

FORMS OF SULFUR (AS RECEIVED BASIS)

0-200 FEET OF COVER: 0.52 mt 0-200 FEET OF COVER: 0.52 mt RANGE ANALYSIS AVERAGE
) g PYRITIC (%)

TOTAL ACREACE: 59.5 TOTAL ACREAGE: 59.5 SULFATE (3)

ORGANIC (%)

3 J - 1
RANGE IN MINABLE THICKNESS (FEET): S ASH FUSION TEMPERATURES (OF)

WEIGHTED AVERAGE THICKNESS (FEET):5' RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE

ACTIVE MINES PROPOSED MINES FLUID TEMPERATURE
NAME(s): None NAME(s): Seminoe No. 1 ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
ANNUAL PRODUCTION: ANNUAL PRODUCTION: 520, i
Minor percentage of 3 mt AIZGS Fezﬂ3

MISCELLANEQUS COMMENTS: 2 qa0,

Mg0 P,0;

N320 503

Hardgrove Grindability Index:
mt=million tons
=100~



MINING DISTRICT: Seminoe

COAL NAME(s): Bed No. 37

(Called Bed No. 34 in Seminoe No. 1 mine)

GEOLOGIC FORMATION: Ferris
AGE: Paleocene
STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 3
STRIPPABLE RESOURCES

(Table 4, page 37 )
0-100 FEET OF COVER: 0.45 mt
100-200 FEET OF COVER: 0.71 mt
0-200 FEET OF COVER: 1.16 mt
TOTAL ACREAGE: 105.6

See Figure 8§

STRIPPABLE RESERVE BASE

(Table 4, page 37)
0-1N0 FEET OF COVER: 0,45 mt
100-200 FEET OF COVER: 0.71 mt
0-200 FEET OF COVER: 1.16 mt
TOTAL ACREAGE: 105.6

RANGE IN MINABLE THICKNESS (FEET):S' - 9°
WEIGHTED AVERAGE THICKNESS (FEET): 6.6'

ACTIVE MINES

NAME(s): Seminoe No. 1

ANNUAL PRODUCTION:
Minor percentage of 3 mt

MISCELLANEQUS COMMENTS:

mt=million tons

PROPOSED MINES

NAME (s): None

ANNUAL PRODUCTION:
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ANALYTICAL DATA FOR: Bed No. 37

APPARENT RANK: Subbituminous A (?)

AVERAGE
A5 RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATIRE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Sio K,0
2 2

A1203 Fezo3
Ca0 Tioz
Mg0o P205
Nazﬂ 303

Hardgrove Grindability Index:



MINING DISTRICT: Seminoce ANALYTICAL DATA FOR: Bed No. 38

APPARENT RANK: Spbbituminous A

AVERAGE

AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
1 sample(s) 1 sample(s)

COAL NAME(s): Bed No. 38

GEOLOGIC FORMATION: Ferris

AGE: Paleocene MOISTURE (%) 12.3
. . VOLATILE MATTER (%) 35.6
STRATIGRAPHIC POSITION: See Figure § FIXED CARBON (%) gt
GEOGRAPHIC POSITION: See Plate 3 ASH (%) 13.4
SULFUR (%) 0.6
HYDROGEN (%) 5.4
STRIPPABLE RESOURCES STRIPPABLE RESERVE BASE CARBON (%) 56.0
NITROGEN (%) 1.2
(rable 4, page 37 ) (Table 4, page 37) OXYGEN (%) 73.5
0-100 FEET OF COVER: 0.37 mt 0-100 FEET OF COVER: 0.37 mt BTU/LB. 9,540 (1 sample)
100-200 FEET OF COVER: 0.26 mt 100-200 FEET OF COVER: 0.26 mt FORMS OF SULFUR (AS RECEIVED BASIS) (1 sample)
0-200 FEET OF COVER: 0.63 mt 0-200 FEET OF COVER: 0.63 mt RANGE ANALYSIS AVERAGE
TOTAL ACREAGE: 74.1 TOTAL ACREAGE: 74.1 RHRTLC 4 0,12
e - SULFATE (%) 0.02
ORGANIC (%) 0.43
. T = 1
RANGE IN MINABLE THICKNESS (FEET): 4.5' - 5 ASH FUSION TEMPERATURES (°F) (1 sample)
WEIGHTED AVERAGE THICKNESS (FEET): 4.7' RANGE ANALYSIS AVERAGE
INTTIAL DEFORMATION 2350
SOFTENING TEMPERATURE 2400
ACTIVE MINES PROPOSED MINES FLUID TEMPERATURE 2460
NAME(s): None NAME(s): None ASH COMPOSITION (%) (2 samples)!
RANGE ANALYSTS  AVERAGE RANGE ANALYSIS  AVERAGE
ANNUAL PRODUCTTON: ANNUAL PRODUCTION: S sl .0 = 1R 1.4
ALO, 12.0 - 20.0 17.3  Fe,0, 3.0 -4.4 3.5
MISCELLANEOUS COMMENTS: ca0 5.2 - 22,0 10.8  Tio, 0.69 - 0.92 0.77
Mg0 1.18 - 3.5 1.5 PO 1.0L - 3.1 (B I
Na,0 0.13 - 0.15 0.14  Ssog 5.7 - 12.0 7.8
s Hardgrove Grindability Index:
mt=million tons L = less than 1 Weighted average of upper and lower benches of

Bed No. 38
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MINING DISTRICT: Seminoe ANALYTICAL DATA FOR: Bed No. 44

APPARENT RANK: Subbituminous A

COAL NAME(s): Bed No. 44 __ AVERAGE
AS RECETVED BASIS RANGE ANALYSIS PROXIMATE ULT IMATE
] []—2 samples) 2 sample(s) | sample(s)
(GEOLOGIC FORMATION: Ferris
AGE: Paleocene MOLSTURE (%) ;j;g = ;i?? 15.39
- VOLATILE MATTER (%) .70 - 31, 31.74
GEOGRAPHIC POSITION: See Plate 3 ASH (%) 4,88 - 5,29 5.00 5.29
SULFUR (%) 0.24 - 0.33 0.33
HYDROGEN (%) 5.22 5,22
STRIPPABLE RESOURCES STRIPPABLE RESERVE BASE CARBON (%) 61.06 61.06
NITROGEN (%) 0.83 0.83
{Table 4, page 7 ' (Table 4, page 37) OXYGEN (%) 27.27 27.27
0-100 FEET OF COVER: 1.33 mt 0-100 FEET OF COVER: 1.45 mt BTU/LB. 10,410 10,410 (1 sample)
100-200 FEET OF COVER: 1,35 mt 100-200 FEET OF COVER: 1.50 mt FORMS OF SULFUR (AS RECEIVED BASTS)
0-200 FEET OF COVER: 2.68 mt 0-200 FEET OF COVER: 2.95 mt RANGE ANALYSIS AVERAGE
. . PYRITIC (%)
TOTAL ACREAGE: 268.6 TOTAL ACREAGE: 237.9 SULFATE (%)
ORGANIC (%)
GE I 1 S (FEET): 5' - 7°
RANGE IN MINABLE THICKNESS (FEET): 5 7 ASH FUSION TEMPERATURES (OF)
WEIGHTED AVERAGE THICKNESS (FEET): 6.4' RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
ACTIVE MINES PROPOSED MINES FLUID TEMPERATURE
NAME(s): None NAME(s): Medicine Bow ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
ANNUAL PRODUCTION: ANNUAL PRODUCTION: Sio, K,0
Unknown percentage of 3 mt AlL0, Fe,0,
MISCELLANEOUS COMMENTS: Gag Tio,
Mg0 P50
J
hazo 503

Hardgrove Grindability Index:
mt=million tons
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MINING DISTRICT: Seminoe

COAL NAME(s): Bed No. 46

GEOLOGIC FORMATION:
AGE: paleocene

STRATIGRAFHIC POSITION:
GEOGRAPHIC POSITION:

Ferris

See Plate 3

STRIPPABLE RESOURCES

(Table 4, page 36 )
0-100 FEET OF COVER: 2.19 mt
100-200 FEET OF COVER: 2.19 mt
0-200 FEET OF COVER: 4.38 mt
TOTAL ACREAGE: 334.9

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): Nonme
ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure 8§

STRIPPABLE RESERVE BASE

(Table 4, page 36)
0-100 FEET OF COVER: 1.76 mt
100-200 FEET OF COVER: 1.73 mt
0-200 FEET OF COVER: 3.49 mt
TOTAL ACREAGE: 266.5

g1 . gt
oA

PROPOSED MINES
NAME(s): Medicine Bow

ANNUAL PRODUCTTON:
Unknown percentage of 3 mt
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ANALYTICAL DATA FOR:

Bed No. 46

APPARENT RANK:

High volatile C bituminous

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
(2-4 samples) 4 sample(s) 4 sample(s)

MOISTURE (%) 10.65 - 24.54 14.87

VOLATILE MATTER (%) 31.66 - 34,28 32,52

FIXED CARBON (%) 37.38 - 50.23 44.51

ASH (%) 4.88 - 15.43 8.10

SULFUR (%) 0.24 - 0.52 0.36
HYDROGEN (%) =
CARBON (%) -
NITROGEN (%) -
OXYGEN (%) -
BTU/LB. 9,690 - 10,960 10,330 (2 samples)

FORMS OF SULFUR (AS RECEIVED BASIS)

RANGE ANALYSIS AVERAGE
PYRITIC (%)
SULFATE (%)
ORGANIC (%)
ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE

INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE

ASH COMPOSITION (%)

KZO

Ce
TiO

2
50,

RANGE ANALYSIS  AVERAGE
Sio
2
A1203 F
Ca0
Mg0 P
Nazo

RANGE ANALYSIS

AVERAGE

Hardgrove Grindability Index:



MINING DISTRICT: Seminoe ANALYTICAL DATA FOR: Bed No. 50
APPARENT RANK: Subbituminous A — Subbituminous B

COAL NAME(S): Bed No. 50 _ AVERAGE
(Called Bed No. 51 in Seminoe No. 1 mine) AS RECEIVED BASIS RANGE ANALYSIS PROX [MATE ULTIMATE
(2-11 samples) 4 sample(s) 2 sampleis)
GEOLOGIC FORMATION: Ferris
AGE: Paleocene MOISTURE (%) 11.5 = 1595 12.50
K VOLATILE MATTER (%) 31.72 - 35.75 33.03
STRATIGRAPHIC POSITION: See Figure § FIXED CARBON (%) 41.97 - 48.45 44.29
GEOGRAPHIC POSITION: See Plate 3 ASH (%) 6,74 = 35,2 9.29 12.25
SULFUR (%) 0.3 - 0.63 0.42
HYDROGEN (%) Bo&) ~ %% 5.37
STRIPPABLE RESOURCES STRIPPABLE RESERVE BASE CARBON (%) 55.39 - 58.9 57.14
NITROGEN (% s & S DR 1.26
(Table 4, page 35 ) (Table 4, page 35) OXYGEN (%) ; 231 - 24.3 23.60
0-100 FEET OF COVER: B.35 mt 0-100 FEET OF COVER: 8.35 mt BTU/LB. 8,460 - 10,540 9,640 (11 samples)
100-200 FEET OF COVER: 7.84 mt 100-200 FEET OF COVER: 7.84 mt FORMS OF SULFUR (AS RECEIVED BASIS) (2 samples)
0-200 FEET OF COVER: 16.19 mt 0-200 FEET OF COVER: 16.19 mt RANGE ANALYSIS AVERAGE
s J PYRITIC (%) 0.01 - 0.09 0.05
TOTAL ACREAGE: 840.9 TOTAL ACREAGE: 840.9 SULFATE (%) G100~ 0. 14> o.01
ORGANIC (%) 0.28 - 0.49 0.39
RANGE IN MINABLE THICKNESS (FEET): 5' - 22! ASH FUSION TEMPERATURES (OF) (2 samples)
WEIGHTED AVERAGE THICKNESS (FEET): 13.04° RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION 2100 - 2290 2195
SOFTENING TEMPERATURE 2150 - 2350 2250
ACTIVE MINES PROPOSED MINES FLUID TEMPERATURE 2210 - 2530 2370
NAME(s): Vanguard No. 50 NAME(s): Seminoe No, 1 ASH COMPOSITION (%) (2 samples)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
ANNUAL PRODUCTTON: ANNUAL PRODUCTION: Tl | 1 SRS £ R 992 = 2.1 1.51
0.4 - 0.5 mt Unknown percentage of 3 mt A1203 5.0 - 22,5 18.8 Fe203 3.3 - 4.7 4.0
MISCELLANEOUS COMMENTS: Ca0 11.8 - 21.0 16.4  Tio, 0.45 - 0.6 0.53
Resources Exploration may alsc strip mine this coal Mgo 1.5 - 3.19 2.35 P205 0.51 - 0.7 0.65
although plans are vague at this time. NaZD 0.2 - 0.45 0.33 503 4.5 - 5.7 5.1

Hardgrove Grindability Index: 45 (2 samples)
mt=million tons
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MINING DISTRICT: Seminoce

COAL NAME(s): Bed No. 51

(Called Bed No. 53 in Seminoe No. 1 mine)

GEOLOGIC FORMATION: Ferris
AGE: Paleocene

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION:

STRIPPABLE RESOURCES

(Table 4, page 35 )
0-100 FEET OF COVER: 4.99 mt
100-200 FEET OF COVER: 8.75 mt
0-200 FEET OF COVER: 13.74 mt
TOTAL ACREAGE: 1159.3

RANGE IN MINABLE THICKNESS (FEET):
WETGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): Seminoe No. 1

ANNUAL PRODUCTION:
Unknown percentage of 3 mt

MISCELLANEOUS COMMENTS:

See Plate 3

See Figure §

STRIPPABLE RESERVE BASE
(Table 4, page 35)

0-100 FEET OF COVER: 4.99 mt

100-200 FEET OF COVER: 8.75 mt

0-200 FEET OF COVER: 13.74 mt

TOTAL ACREAGE: 1159.3

5' - 10
6.97"

PROPOSED MINES
NAME(s): Medicine Bow

ANNUAL PRODUCTION:
Unknown percentage of 3 mt

Bed No. 52 occasionally mined as a rider coal above Bed No. 51

in the Seminoe No. 1 mine.
Rider in the Seminoe No. 1 mine)

mt=miilion tons

(Bed No. 52 called Bed No. 53A or 53

ANALYTICAL DATA FOR: Bed No. 51

APPARENT RANK: Subbituminous B - High volatile C bituminous

AVERAGE

PROXIMATE ULTIMATE
13 sample(s)

RANGE ANALYSIS
(4-17 samples)

AS RECEIVED BASI1S

MOTSTURE (%) 9,38 - 17.84 12.06
VOLATILE MATTER (%) 31.9 - 36.67 34,40

FIXED CARBON (%) 44.83 - 48.14 45.89

ASH (%) 5.6 - 13,95 7.67 7.19
SULFUR (%) 0.47 - 0.89 0.52
HYDROGEN (%) 4,58 - 5.4 5.03
CARBON (%) 57.5 - 65.85 61.80
NITROGEN (%) a3 - 1.3 1.00
OXYGEN (%) 3345 - 27.1 24.37

BTU/LB. 8,310 - 10,930 10,230 (17 samples)

4 sample(s)

FORMS OF SULFUR (AS RECEIVED BASIS) (4 samples)

RANGE ANALYSIS AVERAGE
PYRITIC (%) 0.07 - 0.16 0.12
SULFATE (%) 0.00 - 0.02 0.01
ORGANIC (%) 0.38 - 0.46 0.42

ASH FUSION TEMPERATURES (DF) (2 samples)

RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION 2155 - 2220 2180
SOFTENING TEMPERATURE 2250 - 2260 2255
FLUID TEMPERATURE 2300 - 2365 2330

ASH COMPOSITION (%) (4 samples)

RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Si02 14.3 - 31.0 24.8 KZO 0.20 - 0.87 0.56
A1203 8.53 - 14.4 12:23 FEZOS 4.2 - 6.87 5.61
Cao 20.0 - 38.8 27.45  Tin, 0.34 - 0.67 0.53
Mgo 2.08 - 2.95 2.63 P:ﬂ; 0.41 - 1.6 0,93L
NaZD 011 = 0.23 0.18 503 9.9 - 12.2 11.5

Hardgrove Crindability Index:
L = less than



MINING DISTRICT: Seminoe

COAL NAME(S): Bed No. 53
(Called rider over Bed No. 53 in Seminoe No. 1 mine)

GEOLOGIC FORMATION: Ferris
AGE: Paleocene
STRATIGRAPHIC POSITION:

GEOGRAPHIC POSITION:

See Figure 8
See Plate 3

STRIPPABLE RESERVE BASE
(Table 4, page 34)

0-100 FEET OF COVER: 0.54 mt

100-200 FEET OF COVER: 1.13 mt

0-200 FEET OF COVER: 1.67 mt

STRIPPABLE RESOURCES

(Table 4, page 34 )
0-100 FEET OF COVER: (.54 mt
100-200 FEET OF COVER: 1,13 mt
0-200 FEET OF COVER: 1.67 mt

TOTAL ACREAGE: 189.9 TOTAL ACREAGE: 189.9
RANGE IN MINABLE THICKNESS (FEET): 5'
WEIGHTED AVERAGE THICKNESS (FEET): 5'

ACTIVE MINES
NAME (s) :

PROPOSED MINES
None NAME(s): Medicine Bow

ANNUAL PRODUCTION:
Unknown percentage of 3 mt

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:
Occasionally mined incidentally as a rider bed in Seminoe No. 1
mine,

mt=million tons
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ANALYTICAL DATA FOR: Bed No. 53

APPARENT RANK: Subbituminous A (7)

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROX IMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
5102 K,0
2

Alzﬂ3 Fezo3
Ca0 TiO2
Mg0 Pzﬂ5
NRZO 503

Hardgrove Grindability Index:



MINING DISTRICT: Seminoe

COAL NAME(s): Bed No. 54

GEOLOGIC FORMATION: Ferris
AGE: Paleocene

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION:

See Figure §
See Plate 3

STRIPPABLE RESERVE BASE
(Table 4, page 34)
0-100 FEET OF COVER: 0,45 mt

STRIPPABLE RESOURCES
(Table 4, page 34 )
0-100 FEET OF COVER: 0.45 mt

100-200 FEET OF COVER: 1.59 mt 100-200 FEET OF COVER: 1.59 mt
0-200 FEET OF COVER: 2.04 mt 0-200 FEET OF COVER: 2,04 mt
TOTAL ACREAGE: 210.6 TOTAL ACREAGE: 210.6

RANGE IN MINABLE THICKNESS (FEET): §' - 9!

WEIGHTED AVERAGE THICKNESS (FEET): 5.65'

ACTIVE MINES
NAME(s): Seminoe No, 1

PROPOSED MINES
NAME(s): None

ANNUAL PRODUCTION: ANNUAL PRODUCTION:

Minor percentage of 3 mt

MISCELLANEOUS COMMENTS:
Mined incidentally as a rider coal over Bed No. 53 in the

Seminoe No. 1 mine.

mt=million tons
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ANALYTICAL DATA FOR: Bed No. 54

APPARENT RANK: Subbituminous A - Subbituminous B

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
(1-5 samples) 3 sample(s) 1 sample(s)

MOISTURE (%) 11.26 - 13.81 12,52

VOLATILE MATTER (%) 31.1 - 33,51 32.26

FIXED CARBON (%) 39.2 - 44.9 42.26

ASH (%) 7.78 - 17.2 12.96 I s
SULFUR (%) D.55 = 1.3 1.3
HYDROGEN (%) 5.1 5.1
CARBON (%) 51.2 51.2
NITROGEN (%) 1.2 13
OXYGEN (%) 24.0 24.0
BTU/LB. 8,825 - 10,140 9,380 (5 samples)

FORMS OF SULFUR (AS RECEIVED BASIS) (1 sample)

RANGE ANALYSIS AVERAGE
PYRITIC (%) 0.39
SULFATE (%) 0.04
ORGANIC (%) 0.84

ASH FUSION TEMPERATURES (°F) (1 sample)

RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION 2130
SOFTENING TEMPERATURE 2180
FLUID TEMPERATURE 2300

ASH COMPOSITION (%) (1 sample)

RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
SiDZ 51.0 KZO 1.0
AIZOS 16.0 Fezﬂ3 4.4
Cao 7.9 TiOz 0.88
Mg0 1.42 PZOS 1.3
Naz(l 0.15 803 8.1

Hardgrove Grindability Index:



MINING DISTRICT: Seminoe
COAL NAME(s): Bed No. 56

GEOLOGIC FORMATION: Ferris
AGE: Paleocene
STRATIGRAPHIC POSITION:

GEOGRAPHIC POSITION: See Plate 3

STRIPPAELE RESOURCES

(Table 4, page 33 )
0-100 FEET OF COVER: 2,54 mt
100-200 FEET OF COVER: 2.93 mt
0-200 FEET OF COVER: 5.47 mt
TOTAL ACREAGE: 349.1

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None
ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure 8

STRIPPABLE RESERVE BASE
(Table 4, page 33)

0-100 FEET OF COVER: 2.54 mt

100-200 FEET OF COVER: 2,93 mt

0-200 FEET OF COVER: 5.47 mt

TOTAL ACREAGE: 349.1

51— i
10.06"

PROPOSED MINES

NAME(s): None

ANNUAL PRODUCTION:

ANALYTICAL DATA FOR: Bed No. 56
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APPARENT RANK: Subbituminous A

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Sio K,0
2 2

A1203 Fe203
Cap Ticr2
Mg0 PO,
Na,0 503

Hardgrove Grindability Index:



MINING DISTRICT: Seminoe

COAL NAME(s): Bed No. 58
GEOLOGIC FORMATION: Ferris
AGE:
STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 3

Paleocene

STRIPPABLE RESOURCES

(Table 4, page 33 )
0-100 FEET OF COVER: 0.12 mt
100-200 FEET OF COVER: 0.17 mt
0-200 FEET OF COVER: 0.29 mt
TOTAL ACREAGE: 30.6

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure 8

STRIPPABLE RESERVE BASE
(Table 4, page 33)

0-100 FEET OF COVER: 0.12 mt

100-200 FEET OF COVER: 0,17 mt

0-200 FEET OF COVER: 0.29 mt

TOTAL ACREAGE: 30.6

SY-=6eN!
5.6'

PROPOSED MINES

NAME(s): Nome

ANNUAL PRODUCTION:
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ANALYTICAL DATA FOR: Bed No. 58

APPARENT RANK: Subbituminous A

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%) .
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE
PYRITIC (%)
SULFATE (%)
ORGANIC (%)
ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Si{}z K,0
2
}\1203 Fe2{)3
Ca0 'l'i()2
Mg0 Pzﬂs
Na20 503

Hardgrove Grindability Index:



MINING DISTRICT: Seminoe

COAL NAME(s): Bed No. 60

GEQOLOGIC FORMATION: Ferris
AGE: Paleocene

STRATIGRAPHIC POSITION:
GEOGRAFPHIC POSITION: See Plate 3

STRIPPABLE RESOURCES

(Table 4, page 33 )
0-100 FEET OF COVER: 3.72 mt
100-200 FEET OF COVER: 3,88 mt
0-200 FEET OF COVER: 7.60 mt
TOTAL ACREAGE: 907.4

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES

NAME(s): Medicine Bow

ANNUAL PRODUCTION:
Major percentage of 3 mt

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure 8

STRIPPABLE RESERVE BASE
(Table 4, page 33)

0-100 FEET OF COVER: 3.72 mt

100-200 FEET OF COVER: 3.88 mt

0-200 FEET OF COVER: 7.60 mt

TOTAL ACREAGE: 907.4

4" - 6.5
4.8

PROPOSED MINES

NAME(s): None

ANNUAL PRODUCTION:
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ANALYTICAL DATA FOR: Bed No. 60
APPARENT RANK: Hi Eh volatile C bituminous
AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
1 samplefs) 1 sample(s)
MOISTURE (%) 10.8
VOLATILE MATTER (%) 37.2
FIXED CARBON (%) 43,2
ASH (%) 8.8
SULFUR (%) 0.6
HYDROGEN (%) S
CARBON (%) 60.9
NITROGEN (%) 1.2
OXYGEN (%) 23.0
BTU/LB. 10,400 (1 sample)
FORMS OF SULFUR (AS RECEIVED BASIS) (1 sample)
RANGE ANALYSIS AVERAGE
PYRITIC (%) 0.22
SULFATE (%) 0.00
ORGANIC (%) 0.35

ASH FUSION TEMPERATURES (°F) (1 sample)

INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE

RANGE ANALYSIS

AVERAGE
2100
2140
2180

ASH COMPOSITION (%) (1 sample)

RANGE ANALYSIS AVERAGE
Si O2 270
Al 203 11.0
Cao 18.0
Mgz0 1.98
Na 20 0.32

RANGE ANALYSIS  AVERAGE
I(zo 0.77
Fezﬂs 5.4
T102 0.56
P205 1.2
503 10,0

Hardgrove Grindability Index:



MINING DISTRICT: Seminoe

COAL NAME(sS): Bed No. 61
GEOLOGIC FORMATION:
AGE: Paleocene

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION:

Ferris

See Plate 3

STRIPPABLE RESOURCES

(Table 4, page 32 )
0-100 FEET OF COVER: 4.41 mt
100-200 FEET OF COVER: 5.31 mt
0-200 FEET OF COVER: 9.72 mt
TOTAL ACREAGE: 792.4

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): Medicine Bow

ANNUAL PRODUCTION:
Major percentage of 3 mt
MISCELLANEOUS COMMENTS:

mt=million tons

See Figure §

STRIPPABLE RESERVE BASE
(Table 4, page 32)

0-100 FEET OF COVER: 4.41 mt

100-200 FEET OF COVER: 5.20 mt

0-200 FEET OF COVER: 9.61 mt

TOTAL ACREAGE: 779.5

3V = 31
7.38"

PROPOSED MINES
NAME(s)}: None

ANNUAL PRODUCTION:
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ANALYTICAL DATA FOR: Bed No. 61

APPARENT RANK: Subbituminous A - High veolatile C bituminous

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
(1-3 samples) 3 sample(s) 1 sample(s)

MOISTURE (%) 8.2 - 11.48 9.95

VOLATILE MATTER (%) 33.5. - 3524 34.57

FIXED CARBON (%) 37.5 - 44.01 41.67

ASH (%) 9.53 - 20.8 13.80 20.8
SULFUR (%) 0.58 - 0.73 0.7
HYDROGEN (%) 5.0 5.0
CARBON (%) 51.0 51.0
NITROGEN (%) 1.3 1.3
OXYGEN (%) 21.2 21.2
BTU/LB. 9,140 - 11,750 9,970 (3 samples)

FORMS OF SULFUR (AS RECEIVED BASIS) (1 sample)

RANGE ANALYSIS

PYRITIC (%)
SULFATE (%)
ORGANIC (%)

AVERAGE
0.24
0.03
0.47

ASH FUSION TEMPERATURES (°F) (1 sample)

RANGE ANALYSIS

INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE

AVERAGE
2350
2400
2460

ASH COMPOSITION (%) (1 sample)

RANGE ANALYSIS AVERAGE
5;".(.'!2 61.0 K20
A1203 17.0 Fez“.)3
Ca0 bab '1'102
Mg0 1.57  P,0,
Nazo 0.14 303

RANGE ANALYSIS

AVERAGE
2.0

3.6
0.75
1.0L
5.0

Hardgrove Grindability Index:



MINING DISTRICT: Seminoe

COAL NAME(s): Bed No. 61A

GEOLOGIC FORMATION:
AGE: Paleocene

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION:

Ferris

See Figure 8
See Plate 3

STRIPPABLE RESERVE BASE
(Table 4, page 32)

0-100 FEET OF COVER: 0.76 mt

100-200 FEET OF COVER: 0.55 mt

0-200 FEET OF COVER: 1.31 mt

TOTAL ACREAGE: 148.5

STRIPPABLE RESOURCES

(Table 4, page 32 )
0-100 FEET OF COVER: 0.76 mt
100-200 FEET OF COVER: 0.55 mt
0-200 FEET OF COVER: 1.31 mt
TOTAL ACREAGE: 148.5

RANGE IN MINABLE THICKNESS (FEET): 5'
WEIGHTED AVERAGE THICKNESS (FEET): 5"

ACTIVE MINES
NAME (s) :

PROPOSED MINES

None NAME(s) : None

ANNUAL PRODUCTION: ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

Not minable in the Seminoce No. 1 and Medicine Bow mine areas.

mt=million tons
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ANALYTICAL DATA FOR: Bed No. 61A

APPARENT RANK: Subbituminous A (?)

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample (s) sample(s)
MOISTURE (%)
VOLATTLE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE
PYRITIC (%)
SULFATE (%)
ORCGANIC (%)
ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS AVERAGE RANGE ANALYSIS AVERAGE
5102 K,0
2
A1203 F8203
Cal r TiD2
Mg0 P205
Nazﬂ S{:t3

Hardgrove Grindability Index:



MINING DISTRICT: Seminoe

COAL NAME(s): Bed No. 62
(Called Bed No. 63 in the Medicine Bow mine)

GEOLOGIC FORMATION: Ferris
AGE: Paleocene
STRATIGRAPHIC POSITION:

GEOGRAPHIC POSITION: See Plate 3

See Figure §

STRIPPABLE RESERVE BASE

(Table 4, page 32)
0-100 FEET OF COVER: 1,29 mt
100-200 FEET OF COVER: 1.82 mt
0-200 FEET OF COVER: 3,11 mt
TOTAL ACREAGE: 325.3

STRIPPABLE RESOURCES

{Table 4, page 32 )
0-100 FEET OF COVER: 1,29 mt
100-200 FEET OF COVER: 1,82 mt
0-200 FEET OF COVER: 3,11 mt
TOTAL ACREAGE: 325.3

RANGE IN MINABLE THICKNESS (FEET): 5' - 9!
WEIGHTED AVERAGE THICKNESS (FEET): 5.59¢

ACTIVE MINES
NAME (s) :

PROPOSED MINES
Medicine Bow NAME(s)® None

ANNUAL PRODUCTION:
Major percentage of 3 mt

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

-114-

ANALYTICAL DATA FOR: Bed No. 62

APPARENT RANK: High volatile C bituminous

AVERAGE

PROXIMATE ULTIMATE
3 sample(s)

RANGE ANALYSIS
(1-3 samples)

AS RECEIVED BASIS

1 sample(s)

MOISTURE (%) 10.2 - 12.34 11.33
VOLATTLE MATTER (%) 33.53 - 36.2 34,58

FIXED CARBON (%) 46,27 - 46.9 46,62

ASH (%) 6.7 - 8.26 7.47 6.7
SULFUR (%) 0.42 - 0.60 0.6
HYDROGEN (%) 5.4 5.4
CARBON (%) 62.5 62.5
NITROGEN (%) 1.2 1.2
OXYGEN (%) 23.6 23.6
BTU/LB. 10,571 - 10,860 10,670 (3 samples)

FORMS OF SULFUR (AS RECEIVED BASIS) (1 sample)

RANGE ANALYSIS AVERAGE
PYRITIC (%) 0.22
SULFATE (%) 0.02
ORGANIC (%) 0.33

ASH FUSION TEMPERATURES (F) (1 sample)

RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION 2070
SOFTENING TEMPERATURE 2120
FLUTD TEMPERATURE 2170
ASH COMPOSITION (%) (1 sample)

RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
5i0 23.0 K,0 0.23
2 2

‘MZOS 10.0 Fe203 6.5
Cag 23.0 Til)2 0.60
M, .

g0 3.39 P205 1.0L
N320 0.19 SD; 13.0

Hardgrove Grindability Index: 53 ( 1 sample)
L = less than



MINING DISTRICT: Seminoe

COAL NAME(s): Bed No. 63
(Called Bed No. 64 in the Medicine Bow mine)

GEOLOGIC FORMATION: Ferris

AGE: Paleocene

STRATIGRAPHIC POSITION: See Figure B

GEOGRAPHIC POSITION: See Plate 3

STRIPPABLE RESOURCES

(Table 4, page 32 )
0-100 FEET OF COVER: 4.38 mt
100-200 FEET OF COVER: 3.25 mt
0-200 FEET OF COVER: 7.63 mt
TOTAL ACREAGE: 932.5

STRIPPABLE RESERVE BASE
(Table 4, page 32)

0-100 FEET OF COVER: 4.38 mt

100-200 FEET OF COVER: 3.25 mt

0-200 FEET OF COVER: 7.63 mt

TOTAL ACREAGE: 932.5

RANGE IN MINABLE THICKNESS (FEET): 4' - 5.5'
WEIGHTED AVERAGE THICKNESS (FEET): 4.66'

ACTTVE MINES
NAME(s): Medicine Bow

PROPOSED MINES
NAME (s) : None

ANNUAL PRODUCTION:
Major percentage of 3 mt

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

ANALYTICAL DATA FOR: Bed No. 63

APPARENT RANK: High volatile C bituminous

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
(1-2 samples) 2 samplefs) 1 sample(s)
MOISTURE (%) 9.5 - 11.71 10.61
VOLATILE MATTER (%) 34,35 - 39.9 3713
FIXED CARBON (%) 43.5 - 46.35 44.93
ASH (%) Ted = T,559 7.35 e |
SULFUR (%) 0.28 - 0.6 0.6
HYDROGEN (%) 55 5.5
CARBON (%) 62.7 62.7
NITROGEN (%) 1.2 1.2
OXYGEN (%) 22.9 22.9
BTU/LB. 10,600 - 10,940 10,770 (2 samples)
FORMS OF SULFUR (AS RECEIVED BASIS) (1 sample)
RANGE ANALYSIS AVERAGE
PYRITIC (%) 0.22
SULFATE (%) 0.02
ORGANIC (%) 0.39
ASH FUSION TEMPERATURES (°F) (1 sample)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION 2070
SOFTENING TEMPERATURE 2120
FLUID TEMPERATURE 2170
ASH COMPOSITION (%) (1 sample)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS AVERAGE
SiO2 31.0 K,0 0.87
2
Al203 9.0 Fl;ezl]3 6.8
Ccao0 20.0 '!‘il)2 0.54
Mg0 v ARy i PZOS 1.0L
Naz() 0.18 S(}3 12.0

Hardgrove Grindability Index: 45 (1 sample)
L = less than



MINING DISTRICT: Seminoe

COAL NAME(s): Bed No. 64

(Called Bed No. 65 in Medicine Bow mine)

GLEOLOGIC FORMATION: Ferris
AGE: Paleocene
STRATIGRAPHIC POSITION:

GEOGRAPHIC POSITION: See Plate 3

STRIPPABLE RESOURCES
(Table 4, page 31 )

0-100 FEET OF COVER: 10.29 mt
100-200 FEET OF COVER: 5.39 mt
0-200 FEET OF COVER: 15.68 mt

TOTAL ACREAGE: 1610.9

RANCE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): Medicine Bow

ANNUAL PRODUCTION:
Unknown percentage of 3 mt

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure 8

STRIPPABLE RESERVE BASE
(Table 4, page 31)

0-100 FEET OF COVER: 10.29 mt

100-200 FEET OF COVER: 5.39 mt

0-200 FEET OF COVER: 15.68 mt

TOTAL ACREAGE: 1610.9

L=
S

PROPOSED MINES
NAME(s): Seminoe No. 1

ANNUAL PRODUCTION:
Unknown percentage of 3 mt
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ANALYTICAL DATA FOR: Bed No. 64

APPARENT RANK: High volatile C bituminous - Subbituminous A

AVERAGE

PROXIMATE ULTIMATE
7 sample(s) 1 sample(s)

AS RECEIVED BASIS RANGE ANALYSIS

(1-11 samples)

MOISTURE (%) 10.45 - 12.87 11.10
VOLATILE MATTER (%)  34.65 - 38.5 35.39
FIXED CARBON (%) 41.68 - 46.48 44.16
ASd (%) 6.51 - 12,65 9,38 6.6
SULFUR (%) 0.33 - 0.73 0.4
HYDROGEN (%) 5.6 5.6
CARBON (%) 62.8 62.8
NITROGEN (%) 1.1 1.1
OXYGEN (%) 23.5 23.5
BTU/LB. 9,870 - 10,880 10,370 (11 samples)
FORMS OF SULFUR (AS RECEIVED BASIS) (1 sample)
RANGE ANALYSIS AVERAGE
PYRITIC (%) 0.17
SULFATE (%) 0.02
ORGANIC (%) 0.18
ASH FUSION TEMPERATURES (°F) (1 sample)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION 2070
SOFTENING TEMPERATURE 2120
FLUID TEMPERATURE 2170
ASH COMPOSITION (%) (1 sample)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
S:i.()2 31.0 K20 0.63
AIZOS 14.0 Fezﬂs 6.3
Ca0 19.0 TiOz 0.69
Mg0 2.57 PZO5 1.0L
Nazﬂ 0.26 503 11.0
Hardgrove Grindability Index: 43 (1 sample)

L = less than



MINING DISTRICT: Seminoe

COAL NAME(s): Bed No. 65

(Called Bed No. 66 in Medicine Bow mine)

GEOLOGIC FORMATION: Ferris
AGE: Paleocene

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION:

STRIPPABLE RESOURCES

(Table 4, page 30 )
0-100 FEET OF COVER: 10.94 mt
100-200 FEET OF COVER: 7.48 mt
0-200 FEET OF COVER: 18,42 mt
TOTAL ACREAGE: 1359.6

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): Medicine Bow; Seminoe
No. 1

ANNUAL PRODUCTION:
Major percentage of 6 mt

MISCELLANEQUS COMMENTS:

mt=million tons

See Plate 3

See Figure 8

STRIPPABLE RESERVE BASE

(Table 4, page 30)
0-100 FEET OF COVER: 10.94 mt
100-200 FEET OF COVER: 7.48 mt
0-200 FEET OF COVER: 18.42 mt
TOTAL ACREAGE: 1359.6

o
8.35"'

PROPOSED MINES
NAME(s): None

ANNUAL PRODUCTION:

ANALYTICAL DATA FOR: Bed No. 65

APPARENT RANK: Subbituminous A - High volatile C bituminous

AVERAGE

PROXIMATE ULTIMATE
11 sample(s)

RANGE ANALYSIS
(2-17 samples)

AS RECEIVED BASIS

2 sample(s)

MOISTURE (%) 8.96 - 15.44 11.98
VOLATILE MATTER (%) 33.58 - 39.69 35.55
FIXED CARBON (%) 36.86 - 49,04 46,29
ASH (%) 4.55 - 10.69 6.18 5.8
SULFUR (%) 0.29 - 0.79 0.55
HYDROGEN (%) 5.5 - 5.6 5.55
CARBON (%) 60.8 - 64.4 62.60
NITROGEN (%) 1.3 - 1.6 1.45
OXYGEN (%) 21.5 - 26.4 23.95
BTU/LB. 9,770 - 11,280 10,670 (17 samples)
FORMS OF SULFUR (AS RECEIVED BASIS) (2 samples)
RANGE ANALYSIS AVERAGE
PYRITIC (%) 0.06 - 0.34 0.20
SULFATE (%) 0.01 - 0.06 0.04
ORGANIC (%) 0.25 - 0.42 0.34

ASH FUSION TEMPERATURES {OF) (3 samples)

RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION 2060 - 2110 2080
SOFTENING TEMPERATURE 2130 - 2170 2150
FLUID TEMPERATURE 2180 - 2260 2210

ASH COMPOSITION (%) (3 samples)

RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
SiO2 20.0 - 30.11 25.4 KZO 0.45 - 0.70 0.61
A]zﬂ3 11.0 - 14.3 12.8 Fezﬂ3 6.5 - 10.07 7.8
Ca0 21.0 - 30.0 25.4 Ti02 0.37 - 0.54 0.47
Mzo 2.97 - 3.66 3.22 PZDS 0.15 - 1.9 0.87
Nazﬂ 0.14 - 0.31 0.20 503 13,97 - 18.0 15.32

Hardgrove Grindability Index: 50-52 (2 samples)



MINING DISTRICT: Seminoe

COAL NAME(s): Bed No., 66

{(Called rider over Bed No. 66 in Medicine Bow mine)
GEOLOGIC FORMATION: Ferris
AGE: Ppaleocene
STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 3

See Figure B

STRIPPABLE RESERVE BASE
(Table 4, page 30)

0-100 FEET OF COVER: 1.21 mt

100-200 FEET OF COVER: 0.92 mt

0-200 FEET OF COVER: 2,13 mt

TOTAL ACREAGE: 211.6

STRIPPABLE RESOURCES

{Table 4, page 30 )
0-100 FEET OF COVER: 1.21 mt
100-200 FEET OF COVER: 0.92 mt
0-200 FEET OF COVER: 2.13 mt
TOTAL ACREAGE: 211.6

RANGE IN MINABLE THICKNESS (FEET):5' - 6.5'
WEIGHTED AVERAGE THICKNESS (FEET): 5.84"'

ACTIVE MINES
NAME(s): None

PROPOSED MINES
NAME(s): None

ANNUAL PRODUCTION: ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:
May be mined incidentally as a rider coal in the Medicine

Bow mine.

mt=million tons
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ANALYTICAL DATA FOR: Bed No. 66

APPARENT RANK: Subbituminous A (7)

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
5i0 K, 0
2 2

Alzo3 Fe203
Cad TiD2
M
g0 PZOS
Nazo 503

Hardgrove Grindability Index:



MINING DISTRICT: Hanna

COAL NAME(s): Bed No. 71

GEOLOGIC FORMATION: Hanna
AGE: Paleocene

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 2

STRIPPABLE RESOURCES
(Table 4, page 29 )

0-100 FEET OF COVER: 1.0l mt
100-200 FEET OF COVER: (.67 mt
0-200 FEET OF COVER: 1.68 mt

TOTAL ACREAGE: 158.10

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOQUS COMMENTS:

mt=million tons

See Figure 7

STRIPPABLE RESERVE BASE
(Table 4, page 29)

0-100 FEET OF COVER: 1,01 mt

100-200 FEET OF COVER: 0.67 mt

0-200 FEET OF COVER: 1,68 mt

TOTAL ACREAGE: 158.10

L T
6.08"

PROPOSED MINES

NAME(s): Nome

ANNUAL PRODUCTION:
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Bed No. 71

ANALYTICAL DATA FOR:

APPARENT RANK: Subbituminous A - High volatile C bituminous {7)

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATTLE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE
PYRITIC (%)
SULFATE (%)
ORGANIC (%)
ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS AVERAGE RANGE ANALYSIS  AVERAGE
S5i0 K,0
2 |
A1203 Fe203
Cap Tiﬂz
MgD P205
Na20 aﬂs

Hardgrove Grindability Index:



MINING DISTRICT: Hanna ANALYTICAL DATA FOR: Bed No. 72

APPARENT RANK: Subbituminous A

AVERAGE

AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
1 sample(s) 1 sample(s)

COAL NAME(s): Bed No. 72

GEOLOGIC FORMATION: Hanna

AGE: Paleocene MOISTURE (%) ég'gg
STRATIGRAPHIC POSITION: See Figure 7 ‘é?ﬁ@l”éinﬁ'ﬂﬁ% (%) 16.13
GEOGRAPHIC POSITION: See Flate 2 ASH (%) 5.16
SULFUR (%) 0.46
HYDROGEN (%) <
STRIPPABLE RESOURCES STRIPPABLE RESERVE BASE CARBON (%) -
NITROGEN (%) -
(Table 4, page 28 ) (Table 4, page 28) OXYGEN (%) .
0-100 FEET OF COVER: 1.2S mt 0-100 FEET OF COVER: 1.25 mt BTU/LB. 9,860 (1 sample)
100-200 FEET OF COVER: 0.94 mt 100-200 FEET OF COVER: 0.94 mt FORMS OF SULFUR (AS RECEIVED EASIS)
0-200 FEET OF COVER: 2.19 mt 0-200 FEET OF COVER: 2,19 mt RANGE ANALYSIS AVERAGE
: : PYRITIC (%)
TOTAL ACREAGE: 218.00 TOTAL ACREAGE: 218.00 SULFATE (%)
ORGANIC (%)
RANGE IN MINABLE THICKNESS (FEET): 5' - 7° ASH FUSTON TEMPERATURES (CF)
WEIGHTED AVERAGE THICKNESS (FEET): 5.82' RANGE ANALYSIS AVERAGE

INITIAL DEFORMATION
SOFTENING TEMPERATURE

ACTIVE MINES PROPOSED MINES FLUID TEMPERATURE
N. ) : i 7 ?
AME(s)}: None NAME(s5) : Seminoe No. 2 South (?) ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
ANNUAL PRODUCTION: ANNUAL PRODUCTION: §i0, K0
AlZO3 Fe203
MISCELLANEOUS COMMENTS: Cao Ti0,
May be part of Seminoe No. 2 South mine plan. Mg0 9205
Nazo 503

Hardgrove Grindability Index:
mt=million tons

-120-



MINING DISTRICT: Hanna
COAL NAME(s): Bed No. 73

GEQLOGIC FORMATION: Hanna
AGE: Paleocene
STRATIGRAPHIC POSITION:

GEOGRAPHIC POSITION: See Plate

See Figure 7

2

STRIPPABLE RESERVE BASE
{Table 4, page 26)

STRIPPABLE RESOURCES
(Table 4, page 26 )

0-100 FEET OF COVER: (.66 mt 0-100 FEET OF COVER: 0.66 mt
100-200 FEET OF COVER: 0.46 mt 100-200 FEET OF COVER: 0.46 mt
0-200 FEET OF COVER: 1.12 mt 0-200 FEET OF COVER: 1.12 mt

TOTAL ACREAGE: 98.8 TOTAL ACREAGE: 98.8
RANGE IN MINABLE THICKNESS (FEET): 5' - 8!

WEIGHTED AVERAGE THICKNESS (FEET): 6.56'

ACTIVE MINES
NAME (s) :

PROPOSED MINES

None NAME(s) : None

ANNUAL PRCDUCTION: ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons
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ANALYTICAL DATA FOR: Bed No. 73

APPARENT RANK: Subbituminous A - High volatile C bituminous (?)

AVERAGE
AS RECETVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

DRGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Si02 K,0
2
A1203 Fezl]3
Ca0 T102
M,
g0 PZGS

NaZD 503

Hardgrove Grindability Index:



MINING DISTRICT: Hanna ANALYTICAL DATA FOR: Bed No. 74

APPARENT RANK: High wolatile C bituminous

COAL NAME(s): Bed No. 74 AVERAGE

AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
1 lefs]
GEOLOGIC FORMATION: Hanna I semplals)’ -1 sampials

AGE: Paleocene MOISTURE (%) £.14
) . VOLATILE MATTER (%) 34,29
STRATIGRAPHIC POSITION: See Figure 7 FIXED CARBON (%) 26.24
GEOGRAFPHIC POSITION: See Plate 2 ASH (%) 21.33
SULFUR (%) 2.29
HYDROGEN (%) v
STRIPPABLE RESOURCES STRIPPABLE RESERVE BASE CARBON (%) =
NITROGEN (%) g
Tabl
(Table 4, page 26 ) (Table 4, page 26) OXYGEN (%) H
0-100 FEET OF COVER: 3.11 mt 0-100 FEET OF COVER: 3,09 mt BTU/LB. 9,680 (1 sample)
100-200 FEET OF : 4.18 mt . -4.13 mt
00-200 T COVER 100-200 FEET OF COVER FORMS OF SULFUR (AS RECEIVED BASIS)
0-200 FEET OF COVER: 7-29 mt 0-200 FEET OF COVER: 7-22 mt RANGE ANALYSIS AVERAGE
TOTAL ACREAGE: 562.60 TOTAL ACREAGE: 554.30 PYRITIC (%)

SULFATE (%)
ORGANIC (%)

RANGE IN MINABLE THICKNESS < G 2ofE
CKNESS (FEET) 1 ASH FUSION TEMPERATURES (°F)

WEIGHTED AVERAGE THICKNESS (FEET): 7.86' RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE

ACTIVE MINES PROPOSED MINES FLUTD TEMPERATURE
NAME(s): Seminoe No. 2 NAME : Non
(s) (s) . ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
ANNUAL PRODUCTTON: ANNUAL PRODUCTION: 510, K0
Minor percentage of 3 mt
P g Alzﬂs Fe,zlJ3
MISCELLANEGUS COMMENTS: Ca0 Tig,
Mgo P’OS
NaZO SO3

. Hardgrove Grindability Index:
mt=million tons
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MINING DISTRICT: Hanna

COAL NAME(s): Bed No, 75
GEOLOGIC FORMATION: Hanna
AGE: Paleocene

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 2

STRIPPABLE RESQURCES

(Table 4, page 25 )
0-100 FEET OF COVER: 3,54 mt
100-200 FEET OF COVER: 5.63 mt
0-200 FEET OF COVER: 9.17 mt
TOTAL ACREAGE: 684.50

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES

NAME(s): Seminoe No. 2

ANNUAL PRODUCTION:
Minor percentage of 3 mt

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure 7

STRIPPABLE RESERVE BASE
(Table 4, page 25)

0-100 FEET OF COVER: 3,54 mt

100-200 FEET OF COVER: 5.63 mg

0-200 FEET OF COVER: 9.17 mt

TOTAL ACREAGE: 684.50

4" - 11
7.88"

PROPOSED MINES
NAME(s): None

ANNUAL PRODUCTION:

ANALYTICAL DATA FOR: Bed No. 75

APPARENT RANK: Subbituminous A - High volatile C bituminous (?)
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AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample (s) sample (s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE
PYRITIC (%)
SULFATE (%)
ORGANIC (%)
ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Sio0 K,0
2 2
AIZD3 Fez(]3
Ca0 '!‘il:)2
Mg0 P205
NaZO 803

Hardgrove Grindability Index:



MINING DISTRICT: Hamna
COAL NAME(s): Bed No. 76

GEOLOGIC FORMATION: Hanna
AGE: Paleocene
STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 2
STRIPPABLE RESOURCES

(Table 4, page 24 )
0-100 FEET OF COVER: 11,80 mt
100-200 FEET OF COVER: 9.05 mt
0-200 FEET OF COVER: 20.85 mt
TOTAL ACREAGE: 810.10

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): Seminoe No. 2

ANNUAL PRODUCTION:
Unknown percentage of 3 mt

MISCELLANEOUS COMMENTS:

mt=million tomns

See Figure 7

STRIPPABLE RESERVE BASE
(Table 4, page 24)

0-100 FEET OF COVER: 11.80 mt

100-200 FEET OF COVER: 9,05 mt

0-200 FEET OF COVER: 20,85 mt

TOTAL ACREAGE: 810.10

7' - 28"
16.50"

FPROPOSED MINES
NAME(s): None

ANNUAL PRODUCTION:

ANALYTICAL DATA FOR: Bed No. 76

APPARENT RANK: High velatile C bituminous

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXTMATE ULTIMATE
(1-2 samples) 1 sample(s) 1 sample(s)
MOTSTURE (%) 10.3 - 10.5 10.3
VOLATILE MATTER (%) 39.4 39.4
FIXED CARBON (%) 40.5 40.5
ASHL (%) 9.8 - 16.0 9.8 9.8
SULFUR (%) 0.6 - 0.7 0.7
HYDROGEN (%) 5.7 5.7
CARBON (%) 61.0 61,0
NITROGEN (%) 1.4 1.4
OXYGEN (%) 21.4 21.4
BTU/LB. 9,760 - 10,690 10,225 (2 samples)
FORMS OF SULFUR (AS RECEIVED BASIS) (1 sample)
RANGE ANALYSIS AVERAGE

PYRITIC (%) 0.16

SULFATE (%) 0.02

ORGANIC (%) 0.48

ASH FUSION TEMPERATURES (°F) (1 sample)
RANGE ANALYSIS AVERAGE

INITIAL DEFORMATION ~
SOFTENING TEMPERATURE -
FLUID TEMPERATURE 2650

ASH COMPOSITION (%) (1 sample)

RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
sio, 41.0 K0 1.1
A0, 20,0 Fe,0, 5.6
Ca0 12.0  Tio, 0.73
Mgo 3.34 PO 1.4
Na 0 0.14 S0, 6.2

Hardgrove Grindability Index:
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MINING DISTRICT: Hanna

COAL NAME(s): Bed No. 77

(See miscellaneous comments below)

GEOLOGIC FORMATION: Hanna
AGE: Paleocene
STRATIGRAPHIC POSITION:

GEOGRAPHIC POSITION: See Plate 2

STRIPPABLE RESQURCES

(Table 4, page 23 )
0-100 FEET OF COVER: 2.88 mt
100-200 FEET OF COVER: 3.50 mt
0-200 FEET OF COVER: 6.38 mt
TOTAL ACREAGE: 558.5

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME (s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

See Figure 7T

STRIPPABLE RESERVE BASE
(Table 4, page 23)

0-100 FEET OF COVER: 2.88 mt

100-200 FEET OF COVER: 3.50 mt

0-200 FEET OF COVER: 6.38 mt

TOTAL ACREAGE: 558.5

5' - 9
6.73'

PROPOSED MINES
NAME(s): Hanna South

ANNUAL PRODUCTION:
Unknown percentage of 0.8 mt

This bed is not equivalent to Bed No. 77 of Dobbin, Bowen and
Hoots (1929) that occurs north of the fault between Seminoe No. 2

and the Rosebud pits.

mt=million tons

ANALYTICAL DATA FOR: Bed No. 77
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APPARENT RANK: High volatile C bituminous

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
1 sample(s) 1 sample(s)
MOISTURE (%) 9.56
VOLATILE MATTER (%) -
FIXED CARBON (%) -
ASH (%) 19,90
SULFUR (%) 1,42
HYDROGEN (%) i
CARBON (%) -
NITROGEN (%) -
OXYGEN (%) =
BTU/LB. 9,880 (1 sample)
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC. (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE

INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE

ASH COMPOSITION (%)

RANGE ANALYSIS AVERAGE
5102 K20
A1203 Fezn3
Cao Ti{)z
Mg0 P 205
Nazﬂ SO3

RANGE ANALYSIS

AVERAGE

Hardgrove Grindability Index:



MINING DISTRICT: Hanna

COAL NAME(s): Bed No. 78

(See miscellaneous comments below)

GEOLOGIC FORMATION: Hanna
AGE: Paleocene

STRATIGRAPHIC POSITION:

GEOGRAPHIC POSITION: See Plate 2
STRIPPABLE RESOURCES
(Table 4, page 22 )

0-100 FEET OF COVER: 9.71 mt
100-200 FEET OF COVER: 9.73 mt
0-200 FEET OF COVER: 19.44 mt
TOTAL ACREAGE: 1,073.9

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:
This bed is not equivalent to

Hoots (1929) that occurs north of
and the Rosebud pits.

mt=million tons

See Figure 7

STRIPPABLE RESERVE BASE
(Table 4, page 22)

0-100 FEET OF COVER: 9.71 mt

100-200 FEET OF COVER: 9.73 mt

0-200 FEET OF COVER: 19.44 mt

TOTAL ACREAGE: 1,073.9

CLRE R )
11.34"

PROPOSED MINES
NAME(s): Hamma South

ANNUAL PRODUCTION:
Unknown percentage of 0.8 mt

Bed No. 78 of Dobbin, Bowen, and
the fault between Seminoe No. 2

ANALYTICAL DATA FOR: Bed No. 78

APPARENT RANK: High volatile C bituminous
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_ AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
1 sample(s) 1 sample(s)
MOISTURE (%) 12.18
VOLATILE MATTER (%) -
FIXED CARBON (%) =
ASH (%) 15.19
SULFUR (%) 0.89
HYDROGEN (%) -
CARBON (%) =
NITROGEN (%) -
OXYGEN (%) -
BTU/LB. 10,085 (1 sample)
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSTON TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE

INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUTID TEMPERATURE

ASH COMPOSITION (%)

RANGE ANALYSIS  AVERAGE
Si()2 KZO
Al 203 Fezo
Cap TiQ 2
Mg0 ons
Na,0 303

RANGE ANALYSIS

AVERAGE

Hardgrove Grindability Index:



MINING DISTRICT: Hanna

COAL NAME(s): Bed No. 79

(See miscellaneous comments below; called Bed No. 77 in Seminoe
No. 2 North mine)
GEOLOGIC FORMATION:

AGE: Paleocene
STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION:

Hanna

See Figure 7
See Plate 2

STRIPPABLE RESERVE BASE
(Table 4, page 21)

STRIPPABLE RESOURCES
(Table 4, page 21 )

0-100 FEET OF COVER: 12.94 mt
100-200 FEET OF COVER: 17.94 mt
0-200 FEET OF COVER: 30.88% mt
TOTAL ACREAGE: 1,531.80

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES

NAME(s): Rosebut Pit 6; Seminoe

No. 2 Nerth

ANNUAL PRODUCTION:
Unknown percentage of 5.5 mt

MISCELLANEQUS COMMENTS:

0-1n0 FEET OF COVER: 12.59 mt
100-200 FEET OF COVER: 17.36 mt
0-200 FEET OF COVER: 29.95 mt
TOTAL ACREAGE: 1,453.20

§Y =%
13.37*

PROPOSED MINES
NAME(s): Hanna South

ANNUAL PRODUCTION:
Unknown percentage of 0.8 mt

Probably part of a coal beneath the Hanna No. 1 in the Hanna

South mine area.

mt=million tons

Mapped as Bed No. 77 by Dobbin, Bowen, and Hoots
(1929) north of the fault between Seminoe No. 2 and the Rosebud pits.

ANALYTICAL DATA FOR: Bed No. 79

APPARENT RANK: High volatile C bituminons - Subbituminous A

___AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
(2-5 samples) 5 sample(s) 2 sample(s)
MOISTURE (%) 8.94 - 16.51 11.33
VOLATILE MATTER (%) 34.4 - 39.7 36.70
FIXED CARBON (%) 41.41 - 47.3 43.16
ASH (%) 5.73 - 12.26 8.81 7.55
SULFUR (%) 0.94 - 2.05 1.05
HYDROGEN (%) 5,6 ~ 5.7 5.65
CARBON (%) 61.4 - 62.2 61.80
NITROGEN (%) 1.3 < 1.4 1.35
OXYGEN (%) 20.4 - 24,7 22.55
BTU/LB. 10,390 - 11,105 10,724 (5 samples)
FORMS OF SULFUR (AS RECEIVED BASIS) (2 samples)
RANGE ANALYSIS AVERAGE
PYRITIC (%) 0.22 - 0.52 0.37
SULFATE (%) 0.03 - 0.10 0.07
ORGANIC (%) 0.52 - 0.75 0.64

ASH FUSION TEMPERATURES (°F) (3 samples)

RANGE ANALYSIS AVERAGE
INITTAL DEFORMATION 2080 - 2290 2190
SOFTENING TEMPERATURE 2130 - 2320 2230
FLUID TEMPERATURE 2260 - 2410 2330

ASH COMPOSITION (%) (2 samples)

RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
5102 17.0 - 46.0 32,0 K20 0.55 - 1.3 0.93
51203 12.0 - 19.0 15.5 Fe203 8.9 - 11.0 10.0
Can 4.0 - 20.0 12.0 Tiﬂz 0.58 - 0.85 0.72
Mg0 233 = .59 2.36 FZOS 1.0L = 2.8 1.9L
NaZO 0.13 - 0.15 0.14 503 8.6 - 19.0 13.8

Hardgrove Grindability Index:
L = less than



Bed No. 80

MINING DISTRICT: Hanna ANALYTICAL DATA FOR:
APPARENT RANK: High volatile C bituminous - Subbituminous A
COAL NAME(s): Bed No. 80 AVERAGE
(See miscellaneous comments below; called Bed No. 78 in Seminoe AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
No. 2 North mine) ¥ 17 1 ; P
GEOLOGIC FORMATION: Hamna (7-32 samples) sample(s) 7 sample(s)
AGE: Paleocene MOISTURE (%) 5.97 - 15.44 10.83
g 2 VOLATILE MATTER (%) 35.03 - 47.34 39.23
STRATIGRAPHIC POSITION: See Figure 7 FIXED CARBON (%) 35.65 - 50.92 43.68
GEOGRAPHIC POSITION: See Plate 2 ASH (%) 4.4 - 15.83 6.27 7.09
SULFUR (%) 0.43 - 1.24 0.98
HYDROGEN (%) 5.7 - 6.16 5.90
STRIPPABLE RESQURCES STRIPPABLE RESERVE BASE CARBON (%) 58.66 - 65.6 60.66
NITROGEN 0.45 - 1.5 1.13
frakie . DREE SRR IPADIa: Ay fge20) OXYGEN (%}m 21.9 - 25,59 24.23
0-100 FEET OF COVER: 14.86 mt 0-100 FEET OF COVER: 14,72 mt BTU/LB. 9,940 - 12,600 11,000 (26 samples)
100-200 FEET OF COVER=“2%.1% mt:"  ADD-200 FERT OF COVER: 2304 mt FORMS OF SULFUR (AS RECEIVED BASIS) (14 samples)
0-200 FEET OF COVER: 38.03 mt 0-200 FEET OF COVER: 37.76 mt RANGE ANALYSIS AVERAGE
. = . 0.08 - D.44 0.25
TOTAL AUREAGE: 1,549.20 TOTAL ACREAGE: 1,539.10 Eﬁﬁﬁg g; 0.0 - 0.03 0.01
ORGANIC (%) 0.14 - 0.89 0.54
RANGE IN MINABLE THICKNESS (FEET): 5' - 26! ASH FUSTON TEMPERA S {°p) (11 samples)
WEIGHTED AVERAGE THICKNESS (FEET): 16.93' RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION 2030 - 2410 2210
SOFTENING TEMPERATURE 2080 - 2430 2250
ACTIVE MINES PROPOSED MINES FLUID TEMPERATURE 2130 - 2450 2300
NAME (s): i - - ;
(s) zzzegud Pit Nos. 4, 7 mﬁfﬂz garbzlj County; Seminoe ASH COMPOSITION (%) (16 samples)
By & Noxi; Henna South RANGE ANALYSIS  AVERAGE RANGE ANALYSIS ~ AVERAGE
ANNIbJ‘lJ;L PRODUCTION: R0 ANN!?aAL PRODUCTION: A s 5102 20.19 - 42,56 30.14 KZO 0.44 - 1.09 0.76
jor percentage of 2.5 mt jor percentage of 0.8 mt o Al N Pe.0 "
Carbon County mine; unknown per- 203 12,01 21,53 10,37 e0. 5.39 12.0 9.30
MISCELLANEOUS COMMENTS: centage of 3.8 mt Ca0 8.74 - 26.05 18.10 TiD2 0.02 - 1.66 0.76
Mapped as Bed No. 78 by Dobbin, Bowen, and Hoots (1929) north of 0 ° PO Z
the fault between Seminoe No. 2 ané the Rosebud pits. ug oA i i 25 is =R 802k
Na,0 0.11 - 3.34 1.52 S04 6.44 - 28.75 15.1

Hardgrove Grindability Index:

s 47 - 50 (4 s les
mt=million tons L = less than e ot

-128-



MINING DISTRICT: Hanna
COAL NAME(s): Bed No. 82

(See miscellaneous comments below; called Bed No. 79 in Seminoe

No. 2 North mine)
GEOLOGIC FORMATION :

AGE: Eocene
STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 2

Hanna

STRIPPABLE RESOURCES

(Table 4, page 18 )
0-100 FEET OF COVER: 15.67 mt
100-200 FEET OF COVER: 19.33 mt
0-200 FEET OF COVER: 35.00 mt
TOTAL ACREAGE: 2,010.90

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES

NAME(s): Rosebud Pit Nos. 5 § 9

ANNUAL PRODUCTION:
Unknown percentage of 2.5 mt

MISCELLANEOUS COMMENTS:

See Figure 7

STRIPPABLE RESERVE BASE

(Table 4, page 18)
0-100 FEET OF COVER: 15,63 mt
100-200 FEET OF COVER: 19.21 mt
0-200 FEET OF COVER: 34.84 mt
TOTAL ACREAGE: 1,999.30

St = -18:5*
10.84'

PROPOSED MINES

NAME (s): Carbon County; Seminoe
No. 2 North

ANNUAL PRODUCTION:
Unknown percentage of 3.8 mt

Mapped as Bed No. 80 by Dobbin, Bowen, and Hoots (1929) morth
of the fault between Seminoe No. 2 and the Rosebud pits.

mt=million tons

~129-

ANALYTICAL DATA FOR: Bed No. 82

APPARENT RANK: High volatile C bituminous - Subbituminous A
AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
(2-31 samples) 15 sample(s) 2 sample(s)
MOISTURE (%) .51 - 20,75 11.90
VOLATILE MATTER (%)  31.28 - 43.78 37.08
FIXED CARBON (%) 36.56 - 48.08 42.46
ASH (%) 4.29 - 13.2 8.56 1425
SULFUR (%) 0.35 - 1.94 1.35
HYDROGEN (%) 5.7 - 5.8 5.75
CARBON (%) 58.0 - 61.3 59.65
NITROGEN (%) 0.9 -1.6 1.25
OXYGEN (%) 23.0 - 26.6 24.80
BTU/LB. 9,105 - 12,150 10,620 (21 samples)
FORMS OF SULFUR (AS RECEIVED BASIS) (12 samples)
RANGE ANALYSIS AVERAGE
PYRITIC (%) 0.12 - 0.99 0.44
SULFATE (%) 0.00 - 0.12 0.04
ORGANIC (%) 0.46 - 1.01 0.71

ASH FUSTON TEMPERATURES (°F) (10 samples)

RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION 2090 - 2330 2240
SOFTENING TEMPERATURE 2140 - 2410 2310
FLUID TEMPERATURE 2190 - 2520 2400

ASH COMPOSITION (%) (5 samples)

RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Si02 23,53 - 35.0 32,11 K2° 0.44 - 0.93 0.63
A1203 16.19 - 20.97 18.84 [-‘eztl3 9.02 - 15.0 10.73
cap 6.9 = 19,72 12,68 'I'i()2 8.95 - 1.3 1.11
Mg0 1.27 - 2.84 1.98 ons 0.1L - 3.52 1.95L
Nazo 0.11 - 1.91 0,95 503 12.0 - 18.92 14.71

Hardgrove Grindability Index: 50 (1 sample)
L = less than



MINING DISTRICT: Hanna

COAL NAME(s): Bed No. 83

(See miscellaneous comments below; called Bed No. 81 in Semince

No. 2 North mine)
GEOLOGIC FORMATION:

AGE: Eocene
STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION:

Hanna

STRIPPABLE RESOURCES

(Table 4, page 18 )
0-100 FEET OF COVER: 5.24 mt
100-200 FEET OF COVER: 4,85 mt
0-200 FEET OF COVER: 10.09 mt
TOTAL ACREAGE: 983.70

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

See Plate 2

See Figure 7

STRIPPABLE RESERVE BASE
(Table 4, page 18)

0-100 FEET OF COVER: 5.05 mt

100-200 FEET OF COVER: 4.50 mt

0-200 FEET OF COVER: 9.55 mt

TOTAL ACREAGE: 916.20

4.5" - 9
6.04"

PROPOSED MINES

NAME(s): Rosebud Pit No. 10;
Seminoe No. 2 North

ANNUAL PRODUCTION:
Unknown percentage of 3.3 mt

Mapped as Bed No. 81 by Dobbin, Bowen, and Hoots (1929) north
of the fault between Seminoe No. 2 znd the Rosebud pits.

mt=million tons
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ANALYTICAL DATA FOR: Bed No. 83

APPARENT RANK: High volatile C bituminous - Subbituminous A

AVERAGE

AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE

{8 samples) 8 sample(s) 8 sample(s)

MOISTURE (%) 5.54 - 14.49 10.26

VOLATILE MATTER (%) Z7.63 - 37,75 34.76

FIXED CARBON (%) 35.50 - 49.05 44 .24

ASH (%) 6.62 - 22.38 10.74

SULFUR (%) 0.54 - 0.97 0.79
HYDROGEN (%) -
CARBON (%) L
NITROGEN (%) -
OXYGEN (%) -
BTU/LB. 8,255 - 11,720 10,760 (8 samples)

FORMS OF SULFUR (AS RECEIVED BASIS) (1 sample)

RANGE ANALYSIS AVERAGE
PYRITIC (%) 0.29
SULFATE (%) 0.00
ORGANIC (%) 0.52

ASH FUSTON TEMPERATURES (°F) (4 samples)

RANGE ANALYSTS AVERAGE
INITIAL DEFORMATION 2100 - 2260 2195
SOFTENING TEMPERATURE 2150 - 2380 2290
FLUID TEMPERATURE 2320 - 2570 2440

ASH COMPOSITION (%) (1 sample)

RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Sio2 36.8 xzo 0.93
A1203 18.5 Fezos 7.19
Ca0 16.5 'I‘i()2 0.63
Mg0 1.82 Pzﬂ5 0.92
Nazn 0.%94 S{]3 14.8
Hardgrove Grindability Index: 42 (1 sample)



MINING DISTRICT: Hanna

COAL NAME(s): Bed No. 84

(See miscellaneous comments below)

GEOLOGIC FORMATION: Hanna
AGE: Eocene

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 2

STRIPPABLE RESOURCES

(Table 4, page 17 )
0-100 FEET OF COVER: 0,63 mt
100-200 FEET OF COVER: 0.77 mt
0-200 FEET OF COVER: 1.40 mt
TOTAL ACREAGE: 161.9

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None
ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

See Figure 7

STRIPPABLE RESERVE BASE
(Table 4, page 17 )

0-100 FEET OF COVER: 0.63 mt

100-200 FEET OF COVER: 0.77 mg

0-200 FEET OF COVER: 1.40 mt

TOTAL ACREAGE: 161.9
4.5' - 6'
4.92*

PROPOSED MINES

NAME(s): None

ANNUAL PRODUCTION:

Mapped as Bed No. 82 by Dobbin, Bowen, and Hoots (1929) north
of the fault between Seminoe No. 2 and the Rosebud pits.

mt=million tons

ANALYTICAL DATA FOR: Bed No. B84

-131-

APPARENT RANK: High volatile C bituminous
AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
1 sample(s) 1 sample(s)
MOISTURE (%) 13.92
VOLATILE MATTER (%) 35.32
FIXED CARBON (%) 42,88
ASH (%) 7.88
SULFUR (%) 0.75
HYDROGEN (%) =
CARBON (%) "
NITROGEN (%) S
OXYGEN (%) L
BTU/LB. 10,520 (1 sample)
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE
PYRITIC (%)
SULFATE (%)
ORGANIC (%)
ASH FUSION TEMPERATURES (°F) (1 sample)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION 2250
SOFTENING TEMPERATURE 2350
FLUID TEMPERATURE 2440
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Sio K,0
2 2
Al 203 Fe203
Ca0 Ti02
Mgo PZOS
Nazo 803

Hardgrove Grindability Index:



MINING DISTRICT: Hanna

COAL NAME(s): Bed No. 86

(See miscellaneous comments below)

GEOLOGIC FORMATION: Hamna
AGE: Eocene

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION:

STRIPPABLE RESOURCES

(Table 4, page 17 )
0-100 FEET OF COVER: 2,37 mt
100-200 FEET OF COVER: 3.22 mt
0-200 FEET OF COVER: 5.59 mt
TOTAL ACREAGE: 411.5

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): Nomne

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

Mapped as Bed No. 84 by Dobbin, Bowen, and Hoots (1929) north

See Plate 7

See Figure 7

STRIPPABLE RESERVE BASE

{Table 4, page 17)
0-100 FEET OF COVER: 2.37 mt
100-200 FEET OF COVER: 3.22 mt
0-200 FEET OF COVER: 5.59 mt
TOTAL ACREAGE: 411.5

S =ELF
8,251

PROPOSED MINES
NAME(s): None

ANNUAL PRODUCTION:

of the fault between Seminoe No. 2 and the Rosebud pits.

mt=miliion tons

ANALYTICAL DATA FOR: Bed No. 86

APPARENT RANK: High volatile C bituminous - Subbituminous A (%)

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
5i0 K, 0
2 2

A1293 Fe203
Cal TiDz
M
g0 P,0,
Nazﬂ SO3

Hardgrove Grindability Index:
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MINING DISTRICT: Hanna ANALYTICAL DATA FOR: Bed No. 87

APPARENT RANK: High volatile C bituminous

COAL NAME(s): Bed No. 87 AVERAGE

i s e AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
1 sample(s) 1 sample(s)

GEOLOGIC FORMATION: Hamma

AGE: Eocene MOISTURE (%) . 33»;3
STRATIGRAPHIC POSITION: See Figure 7 :?kgléiaghoﬁ:}{ ) i
GEOGRAPHIC POSITION: See Plate 2 ASH (%) 19,58
SULFUR (%) 1.66
HYDROGEN (%) -
STRIPPABLE RESOURCES STRIPPABLE RESERVE BASE CARBON (%) -
(Table 4, page 17 ) (Tabie 4 page 17 ) ggggﬁﬁh{aﬂm i
0-100 FEET OF COVER: 0.42 mt 0-100 FEET OF COVER: 0.42 mt BTU/LB. 9,590 (1 sample)
100-200 FEET OF COVER: 0.37 mt 100-200 FEET OF COVER: 0.37 mt FORMS OF SULFUR (AS RECEIVED BASIS)
0-200 FEET OF COVER: 0.79 mt 0-200 FEET OF COVER: 0.79 mt RANGE ANALYSIS AVERAGE
TOTAL ACREAGE: 85.4 TOTAL ACREAGE: 85.4 ngéﬁg E:;
ORGANIC (%)

e TEL v
RANGE IN MINABLE THICKNESS (FEET): 5 6.5 ASH FUSTON TEMPERATURES (OF)

WEIGHTED AVERAGE THICKNESS (FEET): 5.3' RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE

ACTIVE MINES PROPOSED MINES FLUID TEMPERATURE
NAME (s): None NAME(s): None ASH COMPOSITION (%)
RANGE ANALYSIS AVERAGE RANGE ANALYSIS  AVERAGE

ANNUAL PRODUCTION: ANNUAL PRODUCTION: 5i0, ke

A1203 Fe203
MISCELLANEOUS COMMENTS: ) T30,

Mapped as Bed No. 85 by Dobbin, Bowen, and Hoots (1929) north Mg0 P_O

of the fault between Seminoe No. 2 and the Rosebud pits. o5

Nazo SO3

Hardgrove Grindability Index:
mt=million tons
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MINING DISTRICT: Hanna

COAL NAME(s): Bed No, 88

(See miscellaneous comments below)

GEOLOGIC FORMATION: Hanna
AGE: Eocene

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION:

STRIPPABLE RESQURCES

(Table 4, page 16 )
0-100 FEET OF COVER: 0.20 mt
100-200 FEET OF COVER: 0.17 mt
0-200 FEET OF COVER: 0.37 mt
TOTAL ACREAGE: 31.5

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None
ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

See Plate 2

See Figure 7

STRIPPABLE RESERVE BASE
(Tabl= 4, page 16 )

0-100 FEET OF COVER: 0.20 mt

100-200 FEET OF COVER: 0.17 mt

0-200 FEET OF COVER: 0.37 mt

TOTAL ACREAGE: 31.5

5t - gt
ToE1t

PROPOSED MINES

NAME(s): None

ANNUAL PRODUCTION:

Mapped as Bed No. 86 by Dobbin, Bowen, and Hoots (1929) north
of the fault between Seminoe No. 2 and the Rosebud pits.

mt=million tons
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ANALYTICAL DATA FOR: Bed No. 88

APPARENT RANK: High volatile C bituminous - Subbituminous A (7)

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample (5)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE
PYRITIC (%)
SULFATE (%)
ORGANIC (%)
ASH FUSION TEMPERATURES (oF]
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
510 K,0
2 2
A1203 Fe203
Cag 'I'i[]2
Mg0 Pzr)5
Nazﬂ 503

Hardgrove Grindability Index:



MINING DISTRICT: Hanna

COAL NAME(s): Bed No, 89

GEOLOGIC FORMATION: Hanna
AGE: Eocene

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 2

See Figure 7

STRIPPABLE RESOURCES

STRIPPABLE RESERVE BASE

(Table 4, page 14 )
0-100 FEET OF COVER: 2,12 mt
100-200 FEET OF COVER: 3.31 mt
0-200 FEET OF COVER: 5.43 mt
TOTAL ACREAGE: 408.5

RANGE IN MINABLE THICKNESS (FEET): 5' - 7°
WEIGHTED AVERAGE THICKNESS (FEET): 9.03'

ACTIVE MINES
NAME(s): None

PROPOSED MINES
NAME(s): Nomne

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

(Table 4, page 14)
0-100 FEET OF COVER: 2,12 mt
100-200 FEET OF COVER: 3.31 mt
0-200 FEET OF COVER: 5.43 mt
TOTAL ACREAGE: 408.5

ANNUAL PRODUCTION:

=135=

ANALYTICAL DATA FOR: Bed No. 89

APPARENT RANK: Subbituminous A - Subbituminous B

AVERAGE
ULTIMATE

AS RECEIVED BASIS RANGE ANALYSIS

PROXIMATE
3 sample(s)

1 sample(s)

(1-3 samples)
MOISTURE (%) 15.06 - 15.52 15.30
VOLATILE MATTER (%) 33.63 - 36.42 35.48
FIXED CARBON (%) 33.15 - 45,34 37.92
ASH (%) 5.70 - 14.91 11.30
SULFUR (%) 0.99 - 2.27
HYDROGEN (%) 6.04
CARBON (%) 57.02
NITROGEN (%) 1.63
OXYGEN (%) 27.34
BTU/LB. 8,750 - 10,245

5.70
227
6.04
57.02
1.63
27.34

9,370 (3 samples)

FORMS OF SULFUR (AS RECEIVED BASIS)

RANGE ANALYSIS AVERAGE
PYRITIC (%)
SULFATE (%)
ORGANIC (%)
ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE

INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE

ASH COMPOSITION (%)

RANGE ANALYSIS  AVERAGE
Sio2 Kzo
A1203 FeZO3
CagQ T102
Mg0 Pzﬂs
N320 303

RANGE ANALYSIS

AVERAGE

Hardgrove Grindability Index:



MINING DISTRICT: Carbon

Bed No. 105

ANALYTICAL DATA FOR:

COAL NAME(s): Bed No. 105
(See miscellaneous comments below)

GEOLOGIC FORMATION: Hanna
AGE: Eocene - Pzleocene
STRATIGRAPHIC POSITION:
GEOGRAPHIC POSTTION:

See Figure 6
See Plate ]

STRIPPABLE RESERVE BASE
(Table 4, page 9 )

0-100 FEET OF COVER: .60 mt

100-200 FEET OF COVER: 1.41 mt

0-200 FEET OF COVER: 2.01 mt

STRIPPABLE RESOURCES

(Table 4, page 9 )
0-100 FEET OF COVER: .60 mt
100-200 FEET OF COVER: 1.41 mt
0-200 FEET OF COVER: 2.01 mt

TOTAL ACREAGE: 227.70 TOTAL ACREAGE: 227.70
RANGE IN MINABLE THICKNESS (FEET): 5!
WEIGHTED AVERAGE THICKNESS (FEET): 5.0

ACTIVE MINES
NAME(s): None

PROPOSED MINES

NAME(s): None

ANNUAL PRODUCTION: ANNUAL PRODUCTION:

MISCELLANEQUS COMMENTS:

Mapped as Bed No. 107 by Dobbin, Bowen, and Hoots (1929)

mt=million tons
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APPARENT RANK: High volatile C bituminous - Subbituminous A (?)
AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROX IMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Si0 K,0
2 2

A1203 Fe203
Cao0 Tit:t2
Mgo P205
Na20 SO3

Hardgrove Grindability Index:



MINING DISTRICT: Carbon ANALYTICAL DATA FOR: Bed No. 109
APPARENT RANK: High volatile C bituminous - Subbituminous A

COAL NAME(S): Bed No. 109 — AVERAGE

AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
(3 samples) 3 sample(s) 3 sample(s)
GEOLOGIC FORMATION: Hanna
AGE: Eocene - Paleocene MOISTURE (%) Tl = 908 8.7
" VOLATILE MATTER (% 21.4 = 36,1 30.3

STRATIGRAPHIC POSITION: See Figure § FIXED CARBON (qﬁ)( ) 17.9 - 31.5 26.5

GEOGRAPHIC POSITION: See Plate ] ASH (%) 26.0 - 50.9 34.5 34.5
SULFUR (%) 0.9'= 4.0 7.5
HYDROGEN (%) 3.7 - 5.B 4.5

STRIPPABLE RESOURCES STRIPPABLE RESERVE BASE CARBON (%) 28.9 - 49,2 42.2
NITROGEN (% -

(Table 4, page 9 ) (Table 4, page 9 ) OXYGEN (%)( ) 12? . iéls Igg
0-100 FEET OF COVER: 6.36 mt 0-100 FEET OF COVER: 6.36 mt BTU/LB. 5,070 - 8,990 7,580 (3 samples)
100-200 FEET OF COVER: 6.50 mt 100-200 FEET OF COVER: 6.50 mt FORMS OF SULFUR (AS RECEIVED BASIS) (3 samples)
0-200 FEET OF COVER: 12.86 mt 0-200 FEET OF COVER: 12,86 mt RANGE ANALYSIS AVERAGE

. " PYRITIC (%) 0.61 - 1.40 0.94
TOTAL ACREAGE: 1,287.0 TOTAL ACREAGE: 1,287.0 SULFATE (%) 001 = 0.0 002
ORGANIC (%) 0.28 - 1.08 0.78
- - ¥ =4 '
RANGE IN MINABLE THICKNESS (FEET): 5 8 ASH FUSION TEMPERATURES (OF) (3 samples)
WEIGHTED AVERAGE THICKNESS (FEET): 5.89' RANGE ANALYSIS AVERACE
INITIAL DEFORMATION 2100 - 2610 2290
SOFTENING TEMPERATURE 2210 - 2720 2390
ACTIVE MINES PROPOSED MINES FLUID TEMPERATURE 2310 - 2800 2490
HANEL$)> “Bane NAME(s): None ASH COMPOSITION (%) (3 samples)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
ANNUAL PRODUCTION: ANNUAL PRODUCTION: e Ul NG g I SRR 1,05
A1203 17.0 - 20.0 18.3 Fez.‘_,l.'J;s 5.2 -.17.8 11.3
MISCELLANEOUS COMMENTS: tad 3.3 - 11.0 7.3 Ti0, 0.73 - 0.85 0.81
Mg0 1.49 - 1.81 1.65 P:_,ﬂ5 1.0L 1.0L
Na,0  0.16 - 0.26 0.20 S04 2.1 -6.2 4.6

Hardgrove Grindability Index:
mt=million tons L = less than
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MINING DISTRICT: Seminoe
COAL NAME(s): Bed No. 121

GEOLOGIC FORMATION: Ferris

AGE: Paleocene
STRATIGRAPHIC POSITION:

GEOGRAPHIC POSITION: See Plate 3

STRIPPABLE RESQURCES

(Table 4, page 47 )
0-100 FEET OF COVER: 0.31 mt
100-200 FEET OF COVER: 0.26 mt
0-200 FEET OF COVER: 0.57 mt
TOTAL ACREAGE: 40.8

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
HAHE(S): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tans

See Figure 8

STRIPPABLE RESERVE BASE
(Table 4, page 47 )

0-100 FEET OF COVER: 0,31 mt

100-200 FEET OF COVER: 0.26 mt

0-200 FEET OF COVER: 0.57 mt

TOTAL ACREAGE: 40.8

sl
g

PROPOSED MINES
NAME(s): None

ANNUAL PRODUCTION:

ANALYTICAL DATA FOR: Bed No. 121

APPARENT RANK: Subbituminous A (7)

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS AVERAGE RANGE ANALYSIS AVERACE
Sio K. 0
2 2

AIZD3 FeZO3
Cag TiD2
Mg0 PZOS
Nazo 303

Hardgrove Grindability Index:
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MINING DISTRICT: Seminoe

COAL NAME(s): Bed No. 122

GEOLOGIC FORMATION: Ferris
AGE:
STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 3

Paleocene

STRIPPABLE RESOURCES
(Table 4, page 47 )

0-100 FEET OF COVER: 2.54 mt
100-200 FEET OF COVER: 2.16 mt
0-200 FEET OF COVER: 4.70 mt

TOTAL ACREAGE: 283.2

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure 8

STRIPPABLE RESERVE BASE
(Table 4, page 47)

0-100 FEET OF COVER: 1.26 mt

100-200 FEET OF COVER: 0.84 mt

0-200 FEET OF COVER: 2.10 mt

TOTAL ACREAGE: 196.5

5%-= 27"

1o

PROPOSED MINES
NAME(s): Medicine Bow

ANNUAL PRODUCTION:
Unknown percentage of 3 mt

ANALYTICAL DATA FOR: Bed No. 122
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APPARENT RANK: Subbituminous A (7)
AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No routine analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE
PYRITIC (%)
SULFATE (%)
ORGANIC (%)
ASH FUSTON TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITTIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%) (1 sample)
RANGE ANALYSIS  AVERAGE RANCGE ANALYSIS  AVERAGE
5310, 26.0 K,0 0.74
2 2
A1203 13.0 l-ezﬂs 40.0
Ca0 3.2 TiD,’ 0.47
Mgo 1.7 Pqﬂ5 0.76
Na20 0,09 SC!3 8.0

Hardgrove Grindability Index:



MINING DISTRICT: Seminoe

COAL NAME(s): Bed No. 123

GEOLOGIC FORMATION: Ferris
AGE: Pzleocene

STRATIGRAPHIC POSITION:
GEQOGRAPHIC POSITION:

See Figure 8
See Plate 3

STRIPPABLE RESQURCES

(Table 4, page 46 )
0-100 FEET OF COVER: 3.11 mt
100-200 FEET OF COVER: 12.32 mt
0-200 FEET OF COVER: 15.43 mt
TOTAL ACREAGE: 380.5

STRIPPABLE RESERVE BASE

(Table 4, page 46)
D-100 FEET OF COVER: 2.69 mt
100-200 FEET OF COVER: 11.34 mt
0-200 FEET OF COVER: 14.03 mt
TOTAL ACREAGE: 354.4

RANGE IN MINABLE THICKNESS (FEET):5' - 40'
WEIGHTED AVERAGE THICKNESS (FEET): 28.07'

ACTIVE MINES
NAME(s): None

PROPOSED MINES

NAME(s): Medicine Bow

ANNUAL PRODUCTION: ANNUAL PRODUCTION:

Unknown percentage of 3 mt

MISCELLANEOUS COMMENTS:

mt=million tons

ANALYTICAL DATA FOR: Bed No. 123

APPARENT RANK: Subbituminous A (?7)
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AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATTILE MATTER (%)
FIXED CARBON (%)
ASH (%) ]
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Sio K,0
2 2

A1203 Fezt}3
Cao Tio2
Mgo P,0,
N820 SD3

Hardgrove Grindability Index:



MINING DISTRICT: Seminoe

COAL NAME(s): Bed No. 124

GEOLOGLIC FORMATION: Ferris
AGE: Paleocene

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 3

STRIPPABLE RESOURCES

(Table 4, page 45 )}
0-100 FEET OF COVER: 4.35 mt
100-200 FEET OF COVER: 5.30 mt
0-200 FEET OF COVER: 9.65 mt
TOTAL ACREAGE: 660.6

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure B

STRIPPABLE RESERVE BASE
(Table 4, page 45)

0-100 FEET OF COVER: 4,04 mt

100-200 FEET OF COVER: 4.96 mt

0-200 FEET OF COVER: 9.00 mt

TOTAL ACREAGE: 619.9

5 - 11
8.73"

PROPOSED MINES
NAME (s): Medicine Bow

ANNUAL PRODUCTION:
Unknown percentage of 3 mt

ANALYTICAL DATA FOR: Bed No. 124

APPARENT RANK: Subbituminous A (?)

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LE.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (oF)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
SiO2 K,0
2

A]zo3 Fezﬂ3
CaQ TiO2
Mgo PZOS
Nazo 503

Hardgrove Grindability Index:
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MINING DISTRICT: Seminoe

COAL NAME(s): Bed No. 127
GEOLOGIC FORMATION: Ferris
AGE: Paleocene

STRATIGRAPHIC POSITION:
GEQGRAPHIC POSITION:

STRIPPABLE RESOURCES

(Table 4, page 45 )
0-100 FEET OF COVER: 5.46 mt
100-200 FEET OF COVER: 4.43 mt
0-200 FEET OF COVER: 9.89 mt
TOTAL ACREAGE: 674.2

See Plate 3

See Figure §

STRIPPABLE RESERVE BASE
(Table 4, page 45)

0-100 FEET OF COVER: 5.28 mt

100-200 FEET OF COVER: 4.09 mt

0-200 FEET OF COVER: 9.37 mt

TOTAL ACREAGE: 648.9

RANGE IN MINABLE THICKNESS (FEET):5' - 15'
WEIGHTED AVERAGE THICKNESS (FEET): 9.08'

ACTIVE MINES
NAME(s): None
ANNUAL PRODUCTION:

MISCELLANEOQUS COMMENTS:

mt=million tons

PROPOSED MINES
NAME(s): Medicine Bow

ANNUAL PRODUCTION:
Unknown percentage of 3 mt

ANALYTICAL DATA FOR: Bed No. 127
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APPARENT RANK: Subbituminous A (7)
AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRTTIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Sio K0
2 2
A1203 Fez()3
CaD TiO2
¥

Mg0 l_‘,()5
Nazo 503

Hardgrove Grindability Index:



MINING DISTRICT: Seminoe

COAL NAME(s): Bed No. 128
GEOLOGIC FORMATION: Ferris
AGE: Paleocene
STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 3
STRIPPABLE RESOURCES

(Table 4, page 44 )
0-100 FEET OF COVER: 0.87 mt
100-200 FEET OF COVER: (.99 mt
0-200 FEET OF COVER: 1.86 mt
TOTAL ACREAGE: 210.5

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

See Figqure 8

STRIPPABLE RESERVE BASE
(Table 4, page 44)

0-100 FEET OF COVER: 0.79 mt

100-200 FEET OF COVER: 0.99 mt

0-200 FEET OF COVER: 1,78 mt

TOTAL ACREAGE: 201.1

gt
51

PROPOSED MINES

NAME(s): None

ANNUAL PRODUCTION:

-143-

ANALYTICAL DATA FOR: Bed No. 128

APPARENT RANK: Subbituminous A

AVERAGE

AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE

sample(s) sample(s)
MOLSTURE (%) 13.44
VOLATILE MATTER (%) 34.98
FIXED CARBON (%) 46.88
ASH (%) 4.70
SULFUR (%) 0.44
HYDROGEN (%) -
CARBON (%) -
NITROGEN (%) -
OXYGEN (%) =
BTU/LB. 10,910 (1 sample)

FORMS OF SULFUR (AS RECEIVED BASIS)

RANGE ANALYSIS AVERAGE
PYRITIC (%)
SULFATE (%)
ORGANIC (%)
ASH FUSTON TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE

INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE

ASH COMPOSITION (%)

RANGE ANALYSIS  AVERAGE
8i0
2
A1203
Ca0
Mg0

Nazo

RANGE ANALYSIS

AVERAGE

Hardgrove Grindability Index:



MINING DISTRICT: Seminoe

COAL NAME(s): Bed No. 129

GEOLOGIC FORMATION: Ferris
AGE: Paleocene

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 3

STRIPPABLE RESOURCES

(Table 4, page 44 )
0-100 FEET OF COVER: 4.78 mt
100-200 FEET OF COVER: 6.24 mt
0-200 FEET OF COVER: 11.02 mt
TOTAL ACREAGE: B845.0

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEQUS COMMENTS:

mt=million tons

See Figure 8

STRIPPABLE RESERVE BASE
(Table 4, page 44)

0-100 FEET OF COVER: 4.22 mt

100-200 FEET OF COVER: 5.90 mt

0-200 FEET OF COVER: 10.12 mt

TOTAL ACREAGE: 743.7

S5t - 12¢
7L 97t

PROPOSED MINES
NAME(s): Medicine Bow

ANNUAL PRODUCTION:
Unknown percentage of 3 mt

ANALYTICAL DATA FOR: Bed No. 129

APPARENT RANK: Subbituminous A

__ AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
1 sample(s) 1 sample(s)
MOISTURE (%) 12.78
VOLATILE MATTER (%) 35.21
FIXED CARBON (%) 45.90
ASH (%) 6.11
SULFUR (%) 0.34
HYDROGEN (%) 2
CARBON (%) 5
NITROGEN (%) -
OXYGEN (%) 5
BTU/LB. 10,720 (1 sample)
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE

INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE

ASH COMPOSITION (%) (1 sample)

RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Si('.l2 44.0 K, 0 1.0
2
A1203 18.0 I:E:ZO3 8.5
Cao 10.0 'I':i{)2 0.75
o .
Mg 6.6 pZOS 0.82
N320 0.35 503 9.2

Hardgrove Grindability Index:
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MINING DISTRICT: Seminoe
COAL NAME(s): Bed No. 130

GEOLOGIC FORMATION: Ferris
AGE: Paleocene

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION:

STRIPPABLE RESOURCES

(Table 4, page 43 )
0-100 FEET OF COVER: 1.41 mt
100-200 FEET OF COVER: 2.05 mt
0-200 FEET OF COVER: 3.46 mt
TOTAL ACREAGE: 354.%9

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET)

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

See Plate 3

See Figure 8

STRIPPABLE RESERVE BASE
(Pable 4, page 43)

0-100 FEET OF COVER: 1.41 mt

100-200 FEET OF COVER: 2.05 mt

0-200 FEET OF COVER: 3.46 mt

TOTAL ACREAGE: 354.9

sf_ﬁ‘
555"

PROPOSED MINES
NAME (s) : None

ANNUAL PRODUCTION:
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ANALYTICAL DATA FOR: Bed No. 130

APPARENT RANK: High volatile C bituminous

AVERAGE

AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE

1 sample(s) 1 sample(s)
MOISTURE (%) 12.12
VOLATILE MATTER (%) 34.69
FIXED CARBON (%) 45,98
ASH (%) 7.12
SULFUR (%) 0.79
HYDROGEN (%) -
CARBON (%) -
NITROGEN (%) -
OXYGEN (%) -
BTU/LB. 10,710 (1 sample)

FORMS OF SULFUR (AS RECEIVED BASIS)

RANGE ANALYSIS AVERAGE
PYRITIC (%)
SULFATE (%)
ORGANIC (%)
ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE

INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE

ASH COMPOSITION (%)

RANGE ANALYSIS AVERAGE RANGE ANALYSIS AVERAGE

Sio K,0

2 2
Alzt‘.l:5 Fezﬂ3
CaQ Ti(}2
M P
g0 205
Nazﬂ 503

Hardgrove Grindability Index:



MINING DISTRICT: Hamna

COAL NAME(s): Bed No. RME 92
(See miscellaneous comments below)

GEOLOGIC FORMATION: Hanna
AGE: Eocene

STRATIGRAPHIC POSITION: See Figure 7
GEOGRAPHIC POSITION: See Plate 2

STRIPPABLE RESERVE BASE
(Table 4, page 16)

0-100 FEET OF COVER: 2.60 mt

100-200 FEET OF COVER: 2.47 mt

0-200 FEET OF COVER: 5.07 mt

TOTAL ACREAGE: 235.3

STRIPPABLE RESOURCES

{Table 4, page 16 )
0-100 FEET OF COVER: 2.80 mt
100-200 FEET OF COVER: 2.55 mt
0-200 FEET OF COVER: 5.35 mt
TOTAL ACREAGE: 247.5

RANGE IN MINABLE THICKNESS (FEET): 5' - 18'
WEIGHTED AVERAGE THICKNESS (FEET): 13.46'

ACTIVE MINES
NAME(s): Nome

PROPOSED MINES
NAME(s): None
ANNUAL PRODUCTION: ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:
Mapped as Bed No. 87 by Dobbin, Bowen, and Hoots (1928) north
of the fault between Seminoe No. 2 and the Rosebud pits.

mt=million tons

ANALYTICAL DATA FOR: Bed No. RME 92

APPARENT RANK: High volatile C bituminous - Subbituminous A (7)

__ AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample (s) sample (s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
BANGE ANALYSIS AVERAGE RANGE ANALYSIS AVERAGE
510 K,0
2 2
A0 RE
Cad Tio2
M
g0 PZDS

Nazo 503

Hardgrove Grindability Index:
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MINING DISTRICT: Hanna ANALYTICAL DATA FOR: Bed No. RME 93
APPARENT RANK: High velatile C bituminous
COAL NAME(s): Bed No. RME #93 AVERAGE
(See miscellanecus comments below) AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
4 samples) 4 sample(s) 4 sample(s)
GEOLOGIC FORMATION: Hanna (4 semp ai
o e BE DS Ba
4 ! VOLATILE MATTER (% 34 ~ 37. .
STRATIGRAPHIC POSITION: See Figure 7 P TReS CARSO ) L e Sl o e
GEOGRAPHIC POSITION: See Plate 2 ASH (%) 6.41 - 10.95 9.19
SULFUR (%) 1.7 = 2.97 2.39
HYDROGEN (%) =
STRIPPABLE RESOURCES STRIPPABLE RESERVE BASE CARBON (%) =
NITROGEN (%) =
(Table 4, page 14 ) (Table 4, page 14) OXYGEN (%) o
0-100 FEET OF COVER: 13.69 mt 0-100 FEET OF COVER: 12.19 mt BTU/LB. 10,270 - 10,380 10,325 (2 samples)
100-200 FEET OF COVER: 16,63 mt 100-200 FEET OF COVER: 15.58 mt FORMS OF SULFUR (AS RECEIVED BASIS)
0-200 FEET OF COVER: 30.32 mt 0-200 FEET OF COVER: 27.77 mt RANGE ANALYSIS AVERAGE
. . PYRITIC (%)
TOTAL ACREAGE: 1,088,2 TOTAL ACREAGE: 980.0 SULFATE (%)
ORGANIC (%)
RANGE IN MINABLE THICKNESS (FEET): 5' - 31 ASH FUSTON TEMPERATURES (°F)
WEIGHTED AVERAGE THICKNESS (FEET): 20.15' RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
ACTIVE MINES PROPOSED MINES FLUID TEMPERATURE
NAME(s): None NAME(s): None ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
ANNUAL PRODUCTTON: ANNUAL PRODUCTION: 510, K,0
AL,0, Fe,0
MISCELLANEOUS COMMENTS: Cag iy
Mapped as Bed No. 88 by Dobbin, Bowen, and Hoots (1929) Mgo PO
north of the fault between Seminoe No. 2 and the Rosebud pits, 25
Nazﬂ 503

Hardgrove Grindability Index:
mt=million tons
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MINING DISTRICT: Corral Creek

COAL NAME(s): Bed WH 1

GEOLOGIC FORMATION: Almond
AGE: Upper Cretaceous
STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 4
STRIPPABLE RESOURCES

(Table 4, page 52 )

0-100 FEET OF COVER: 2.30 mt
100-200 FEET OF COVER: 1.64 mt
0-200 FEET OF COVER: 3.94 mt

TOTAL ACREAGE: 364.5

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(5): None
ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure 11

STRIPPABLE RESERVE BASE
(Table 4, page 52)

0-100 FEET OF COVER: 2.30 mt

100-200 FEET OF COVER: 1.64 mt

0-200 FEET OF COVER: 3.94 mt

TOTAL ACREAGE: 364.5

SV Bt hl
6.28"

PROPOSED MINES
NAME(s): Corral Canyon (?)

ANNUAL PRODUCTION:
?
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ANALYTICAL DATA FOR: Bed WH 1

APPARENT RANK: High volatile C bituminous (?)

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%) .
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE
PYRITIC (%)
SULFATE (%)
ORGANIC (%)
ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASII COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
sio K.,0
z 2
Al 203 FeZOS
ca0 Tio,
Mg0
I P,0
Nazﬂ 503

Hardgrove Grindability Index:



MINING DISTRICT: Corral Creek

COAL NAME(s): Bed WH 2

GEOLOGIC FORMATION: Almond
AGE: Upper Cretaceous

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 4

STRIPPABLE RESOURCES

(Table 4, page 51 )
0-100 FEET OF COVER: 1.83 mt
100-200 FEET OF COVER: 1,39 mt
0-200 FEET OF COVER: 3.22 mt
TOTAL ACREAGE: 341.3

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None
ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure 11

STRIPPABLE RESERVE BASE
(Table 4, page 51)

0-100 FEET OF COVER: 1.83 mt

100-200 FEET OF COVER: 1,39 mt

0-200 FEET OF COVER: 3.22 mt

TOTAL ACREAGE: 341.3

L B
5. 52

PROPOSED MINES
NAME(s): Corral Canyon

ANNUAL PRODUCTION:
7
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ANALYTICAL DATA FOR: Bed WH 2

APPARENT RANK: High volatile C bituminous (?)
AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample (s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (DF)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Sio K,0
2 2

Alzﬂs Fezo3
Ca0 TiO2
Mg0 Pzﬂs
Nazo 503

Hardgrove Grindability Index:



MINING DISTRICT: Corral Creek
COAL NAME(s): Bed WH 3

GEQOLOGIC FORMATION: Almond
AGE: Upper Cretaceous

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 4

STRIPPABLE RESQURCES

{Table 4, page 51 )
0-100 FEET OF COVER: 0.82 mt
100-200 FEET OF COVER: 0.79 mt
0-200 FEET OF COVER: 1.61 mt
TOTAL ACREAGE: 156.1

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million toms

See Figure 11

STRIPPABLE RESERVE BASE
(Table 4, page 51)

0-100 FEET OF COVER: 0.82 mt

100-200 FEET OF COVER: 0.79 mt

0-200 FEET OF COVER: 1.61 mt

TOTAL ACREAGE: 156.1

5 0%
5.78!

PROPOSED MINES
NAME(s): Corral Canyon

ANNUAL PRODUCTION:

2
.

ANALYTICAL DATA FOR: Bed WH 3

APPARENT RANK: High volatile C bituminous (?)

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSTON TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Sio2 K, 0
2

AIZO3 Fezﬂ3
Ca0 Tio2
Mg0 PZOS
N320 So3

Hardgrove Grindability Index:
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MINING DISTRICT: Corral Creek

COAL NAME(s): Bed WH 4

GEOLOGIC FORMATION: Almond
AGE: Upper Cretaceous

STRATIGRAFPHIC FPOSITION:
GEOGRAPHIC POSITION: See Plate 4

STRIPPABLE RESQURCES

(fable 4, page 51 )
0-100 FEET OF COVER: 0.25 mt
100-200 FEET OF COVER: 0.28 mt
0-200 FEET OF COVER: 0.53 mt
TOTAL ACREAGE: 59.7

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None
ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure 11

STRIPPABLE RESERVE BASE
(Table 4, page 51)

0-100 FEET OF COVER: 0.25 mt

100-200 FEET OF COVER: 0.28 mt

0-200 FEET OF COVER: 0.53 mt

TOTAL ACREAGE: 59.7

gt
5[

PROPOSED MINES
NAME(s): Corral Canyon

ANNUAL PRODUCTION:

?

ANALYTICAL DATA FOR: Bed WH 4
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APPARENT RANK:

High volatile C bituminous (?)

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample (s) sample (s)
MOLSTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Sio K,0
2 2

A1203 Fezﬂ3
Calo T102
Mg0 PZDS
N320 503

Hardgrove Grindability Index:



MINING DISTRICT: (Corral Creek

COAL NAME(s): Bed WH 6

GEQLOGIC FORMATION: Almond
AGE: Upper Cretaceous

STRATIGRAPHIC POSITION: See Figure 11

GEOGRAPHIC POSITION: See Plate 4

STRIPPABLE RESOURCES
(Table 4, page 50 )
0-100 FEET OF COVER: 0.96 mt

100-200 FEET OF COVER: 0.52 mt

0-200 FEET OF COVER: 1.48 mt
TOTAL ACREAGE: 137.2

RANGE IN MINABLE THICENESS (FEET)
WEIGHTED AVERAGE THICKNESS (FEET)

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

STRIPPABLE RESERVE BASE

(Table 4, page 50)
0-100 FEET OF COVER: 0,96 mt
100-200 FEET OF COVER: 0.52 mt
0-200 FEET OF COVER: 1,48 mt

TOTAL ACREAGE: 137.2

51~ 3"
6.37"

PROPOSED MINES
NAME(s): Corral Canyon

ANNUAL PRODUCTION:

: 4
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ANALYTICAL DATA FOR: Bed WH 6

APPARENT RANK: High velatile C bituminous (?)

AVERAGE
AS RECEIVED BASTS RANGE ANALYSIS PROXIMATE ULTIMATE
1 sample(s) 1 sample(s)
MOISTURE (%) 19.19
VOLATILE MATTER (%) 28.39
FIXED CARBON (%) 43.59
ASH (%) 8.83
SULFUR (%) 0.48
HYDROGEN (%) .
CARBON (%) -
NITROGEN (%) %
OXYGEN (%) -
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE
PYRITIC (%)
SULFATE (%)
ORGANIC (%)
ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATTON
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Si0
2
A1,0,
Ca0
Mg0
Nazo

Hardgrove Grindability Index:



MINING DISTRICT: Corral Creek

COAL NAME(s): Bed WH 10

GEOLOGIC FORMATION: Medicine Bow
AGE: Upper Cretaceous
STRATIGRAPHIC POSITION:

GEOGRAPHIC POSITION: See Plate 4

STRIPPABLE RESOURCES

(Table 4, page 49 )
0-100 FEET OF COVER: 0,17 mt
100-200 FEET OF COVER: -
0-200 FEET OF COVER: (.17 mt
TOTAL ACREAGE: 19.3

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million toms

See Figure 10

STRIPPABLE RESERVE BASE
(Table 4, page 49)
0-100 FEET OF COVER: 0.17 mt

100-200 FEET OF COVER: -
0-200 FEET OF COVER: 0.17 mt
TOTAL ACREAGE: 18.3

5'
5!

PROPOSED MINES

NAME(s): None

ANNUAL PRODUCTION:
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ANALYTICAL DATA FOR: Bed WH 10

APPARENT RANK: Subbituminous A - High volatile C bituminous (?)

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE
PYRITIC (%)
SULFATE (%)
ORGANIC (%)
ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS AVERAGE RANGE ANALYSIS AVERAGE
Siﬂ2 K,0
2
Alzﬂ3 Fe203
Ca0 TiO2
Mg0 PZOS
Nazo SO3

Hardgrove CGrindability Index:



MINING DISTRICT: Seminoe ANALYTICAL DATA FOR: Brooks Coal Bed

APPARENT RANK: High volatile C bituminous - Subbituminous A

COAL NAME(s): Brooks AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
I T - (2-8 samples) 7 sample(s) 2 sample(s)
AGE: Paleocene MOISTURE (%) 8.89 - 13.67 12.34
i g s R | T
GEOGRAPHIC POSITION: See Plate 3 ASH (%) 4,29 - 7.0 5.54 6.92
SULFUR (%) 0.25 - 0.70 0.60
HYDROGEN (%) 5.60 5.60
STRIPPABLE RESOQURCES STRIPPABLE RESERVE BASE CARBON (%) 62.5 - 64.68 63.59
NITROGEN (% .71 - 1.1 0.91
(Table 4, page 30 ) (Table 4, page 30) OXYGEN [96]? ) 21.45 - 23.53 22.38
0-100 FEET OF CCVER: 1.86 mt 0-100 FEET OF COVER: 1.86 mt BTU/LB. 10,395 - 11,180 10,860 (8 samples)
100-200 FEET OF COVER: 3.45 mt 100-200 FEET OF COVER: 3.45 mt FORMS OF SULFUR (AS RECEIVED BASIS) (1 sample)
0-200 FEET OF COVER: 5,31 mt 0-200 FEET OF COVER: 5,31 mt RANGE ANALYSIS AVERAGE
" ' PYRITIC (%) 0.27
TOTAL ACREAGE: 504.8 TOTAL ACREAGE: 504.8 SULFATE (%) 0.03
ORGANIC (%) 0.21
RANGE IN MINABLE THI FEET): 5' - B'
b e ASH FUSION TEMPERATURES (°F) (2 samples)
WEIGHTED AVERAGE THICKNESS (FEET): 6.17' RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION 2060 - 2080 2070
SGFTENING TEMPERATURE 2110 - 2160 2135
ACTIVE MINES FROPOSED MINES FLUID TEMPERATURE 2140 - 2270 2205
NAME(s): None : None
(s) AN ) ASH COMPOSITION (%) (2 samples)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
ANNUAL PRODUCTION: ANNUAL PRODUCTION: Billy, 500060 4.9 K0 2.6L - 0.68 D.65
A1205 10.0 - 11.70 10.85 F.g;z()3 9.0 - 9.60 9,3
This bed has been extensively strip mined. Mg0 1.84 - 2,37 b B ) ¢ P"US 0:3L . - 0.19 0.15L
Na,0  0.15 - 0.86 0.51 553 8.4 - 12.35 10.4
. Hardgrove Grindability Index: 48 - 50.9 (2 samples)
mt=million tons L = less than '
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MINING DISTRICT: Carbon ANALYTICAL DATA FOR: Carbon No. 4
APPARENT RANK: High volatile C bituminous

COAL NAME(S): Carbon No. 4 AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE

1 sample(s) 1 sample(s)

GEOLOGIC FORMATION: Hanna

AGE: Eocene - Paleocene MOISTURE (%) a édogg
; VOLATILE MATTER :
STRATIGRAPHIC POSITION: See Figure § FIXED CARBON (%) 44,12
GEOGRAPHIC POSITION: See Plate 1 ASH (%) 10.40
SULFUR (%) 0.54
HYDROGEN (%) -
STRIPPABLE RESOURCES STRIPPABLE RESERVE BASE CARBON (%) -
(Table 4, page 13 ) (Table 4, page 13) ﬁggggﬂ({%)[%] b
0-100 FEET OF COVER: 0.22 mt 0-100 FEET OF COVER: 0.22 mt BTU/LB. 10,560 (1 sample)
100-200 FEET OF COVER: 0.22 mt 100-200 FEET OF COVER: 0.22 mt FORMS OF SULFUR (AS RECEIVED BASIS)
0-200 FEET OF COVER: 0.44 mt 0-200 FEET OF COVER: 0.44 mt RANGE ANALYSIS AVERAGE
: : PYRITIC (%)
TOTAL ACREAGE: 27.3 TOTAL ACREAGE: 27.3 SULFATE (%)
ORGANIC (%)
RANGE IN MINABLE THICKNESS (FEET): §' - 12.5! ASH FUSTON TEMPERATURES (°F)
WEIGHTED AVERAGE THICKNESS (FEET): 10.10' RANGE ANALYSIS AVERAGE

INITIAL DEFORMATION
SOFTENING TEMPERATURE

ACTIVE MINES PROPOSED MINES FLUID TEMPERATURE
NAME(s): None NAME(s): None ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE

ANNUAL PRODUCTTON: ANNUAL PRODUCTION : 510, K50

A1203 FEZOS
MISCELLANEOUS COMMENTS: Ca0 Ti0,

May be equivalent to the Finch coal bed. M0 PZOS
Nazﬂ 303

Hardgrove Grindability Index:
mt=million tons
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MINING DISTRICT: Carbon

COAL NAME(s): Carbon No. 5

GEOLOGIC FORMATION: Hanna
AGE: Eocene - Palsocene

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 1

STRIPPABLE RESOURCES

{Table 4, page 13)
0-100 FEET OF COVER: 0.47 mt
100-200 FEET OF COVER: 0.41 mt
0-200 FEET OF COVER: 0.88 mt
TOTAL ACREAGE: 67.7

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

See Figure 6

STRTPPABLE RESERVE BASE
(Table 4, page 13)

0-100 FEET OF COVER: 0,47 mt

100-200 FEET OF COVER: 0.41 mt

0-200 FEET OF COVER: 0.88 mt

TOTAL ACREAGE: 67.7

5% - 12,50
8.36'

PROPOSED MINES
NAME(s): None

ANNUAL PRODUCTION:

May be equivalent to the Johnson coal bed.

mt=million tons

ANALYTICAL DATA FOR: Carbon No. 5

APPARENT RANK: High volatile C bituminous

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
1 sample(s) 1 sample(s)
MOISTURE (%) 10.02
VOLATILE MATTER (%) 36.05
FIXED CARBON (%) 42.66
ASH (%) 11.27
SULFUR (%) 0.33
HYDROGEN (%) =
CARBON (%) -
NITROGEN (%) 5
OXYGEN (%) E
BTU/LB. 10,540 (1 sample)
FORMS OF SULFUR (AS RECEIVED Bf\SIS)
RANGE ANALYSTS AVERAGE
PYRITIC (%)
SULFATE (%)
ORGANIC (%)
ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE

INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE

ASH COMPOSITION (%)

RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
5i0 K,0
2 2

A1203 Fe203

c -

a0 Tu;'i2

Mgo on5

NaZO St’}:‘j

Hardgrove Grindability Index:

-156-



ﬂN[NG DISTRICT: Carbon

COAL NAME(s): Carbon No. 6

GEOLOGIC FORMATION: Hanna
AGE: Eocene - Paleocene

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION:

STRIPPABLE RESOURCES
(Table 4, page 9 )
0-100 FEET OF COVER:
100-200 FEET OF COVER: -
0-200 FEET OF COVER:
TOTAL ACREAGE: 105.1

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEQUS COMMENTS:

mt=million tons

See Plate 1

1.06 mt

1.06 mt

See Figure 6

STRIPPABLE RESERVE BASE
(Table 4, page 9 )
0-100 FEET OF COVER: 1.06 mt

100-200 FEET OF COVER: -
0-200 FEET OF COVER: 1.06 mt
TOTAL ACREAGE: 105.1

ST =&t
5.594"

PROPOSED MINES
NAME(s): None

ANNUAL PRODUCTION:

—=157=

ANALYTICAL DATA FOR:

Carbon No. ©

APPARENT RANK:

High volatile C bituminous

AVERAGE
AS RECETIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
(3-11 samples) 11 sample(s) 3 sample(s)

MOISTURE (%) 7.5 — 15.4 10.25

VOLATILE MATTER (%) 22.8 41.1 35.66

FIXED CARBON (%) 18.1 - 46.18 39.83

ASH (%) 5.5 = 516 14.27 30.2
SULFUR (%) 0.9 - 2.4 2.3
HYDROGEN (%) 3.4 5.5 4.7
CARBON (%) 28.7 - 53.8 44.6
NTTROGEN (%) T A 0.9
OXYGEN (%) 17.8 20.9 17.2
BTU/LB. 5,140 - 10,850 8,705 (4 samples)

FORMS OF SULFUR (AS RECEIVED BASIS) (3 samples)

PYRITIC (%)
SULFATE (%)
ORGANIC (%)

RANGE ANALYSIS AVERAGE
0.82 ~ 2,37 1.61
0.01 - 0.02 0.01
0.35 - 1.08 0.68

ASH FUSION TEMPERATURES (°F) (3 samples)

INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE

RANGE ANALYSIS AVERAGE
2050 - 2400 2180
2180 - 2510 2300
2280 - 2580 2390

RANGE ANALYSIS  AVERAGE
5i0,  43.0 - 59.0 S1.7 X0
A1,0, 13.0 - 19.0 16.7  Fe,0,
Ca0 2.8 - 14.0 7.8 Tio,
Med 142 - 1.52 1.48 PO,
Na,0  0.14 - 0.16 0.15  So,

ASH COMPOSITION (%) (3 samples)

RANGE ANALYSIS  AVERAGE
1.8 - 2.8 2.3
9.0 - 13.0 10.7
0.71 - 0,81 0.75
0.1L 0.1L
2.3 - 7.6 4.8

Hardgrove Grindability Index:

L = less than



MINING DISTRICT: Seminoe ANALYTICAL DATA FOR: Dana Coal Bed
APPARENT RANK: Subbituminous A - Subbituminous B

COAL NAME(s): Dana AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXTMATE ULTIMATE
1-3 samples 3 1 1 sampl
GEOLOGIC FORMATION: Ferris IS apie Sampleial ki
AGE: Paleocene MOISTURE (%) 14.38 - 16.4 15.34
STRATIGRAPHIC POSITION: See Figure 8 :?lé?]‘léingg;li‘fl(i:)[%) ' X
GEOGRAPHIC POSITION: See Plate 3 ASH (%) 7.21 - 13,50 10.39 10.45
SULFUR (%) 0.48 - 0.70 0.48
HYDROGEN (%) 5.79 5.79
STRIPPABLE RESOURCES STRIPPABLE RESERVE BASE CARBON (%) 55.37 55,37
NITROGEN (% - 1.10T
(Tab‘le 4; page 42 ) (Table 4, page 42) OXYGEN (%)( ) zé.;:i 26.80
0-100 FEET OF COVER: 1.16 mt 0-100 FEET OF COVER: 1.16 mt BTU/LB. 9,380 - 9,610 9,475 (3 samples)
100-200 FEET OF COVER: 1.11 mt 100-200 FEET OF COVER: 1.11 mt FORMS OF SULFUR (AS RECEIVED BASIS) (1 sample)
0-200 FEET OF COVER: 2.27 mt 0-200 FEET OF COVER: 2.27 mt RANGE ANALYSIS AVERAGE
: PYRITIC (%) 0.09
+ 190, - =
TOTAL ACREAGE: 190.2 TOTAL ACREAGE: 190.2 SULFATE. (%) 008
ORGANIC (%) 0.48
RANGE IN MINABLE THICKNESS : 5 - 12
KNESS (FEET): 5' - 12 ASH FUSION TEMPERATURES (°F) (1 sample)
WEIGHTED AVERAGE THICKNESS (FEET): 7.80' RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION 2245
SOFTENING TEMPERATURE 2320
ACTIVE MINES PROPOSED MINES FLUID TEMPERATURE 2505
NAME : None NAME ' i o
(%) i8] Semsnne Ve ASH COMPOSITION (%) (1 sample)
RANGE ANALYSIS AVERAGE RANGE ANALYSIS AVERAGE
ANNUAL PRODUCTION: ANNUAL PRODUCTION: 510, 0.1 X0 1.1
Unknown percentage of 3 mt A1203 23.6 Fe203 4.44
MISCELLANEOUS COMMENTS: Ca0 7.5 Tio, 0.8
Mg0 2.9 B0, 0.9
Na 0 0.5 S0, 6.3

Hardgrove Grindability Index: 43 le
mt=million tons g 4 (1 sample)
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MINING DISTRICT: Carbon

COAL NAME(s): Finch
GEOLOGIC FORMATION: Hanna
AGE: Eocene - Paleocene
STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 1
STRIPPABLE RESOURCES

(Table 4, page 10 )
0-100 FEET OF COVER: B8.05 mt
100-200 FEET OF COVER: 10.28 mt
0-200 FEET OF COVER: 18.33 mt
TOTAL ACREAGE: 1,370.48

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure 6

STRIPPAELE RESERVE BASE
(Table 4, page 10)

0-100 FEET OF COVER: 7.70 mt

100-200 FEET OF COVER: 7.94 mt

0-200 FEET OF COVER: 15.64 mt

TOTAL ACREAGE: 1,153,88

L
8.04"

PROPOSED MINES
NAME (s): Carbon Basin

ANNUAL PRODUCTION:
Major percentage of 2 mt
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ANALYTICAL DATA FOR:

Finch Coal Bed

APPARENT RANK: High volatile C bituminous

__ AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
(1-10 samples) 10 sample(s) 1 sample(s)
MOTSTURE (%) 8.8 - 12.7 9.88
VOLATILE MATTER (%) 36.8 - 41.286 39,31
FIXED CARBON (%) 38.37 - 45.0 42.07
ASH (%) 7.09 - 12,58 8.74 8.4
SULFUR (%) 0.5 - 0.8 0.5
HYDROGEN (%) 6.0 6.0
CARBON (%) 62.8 62,8
NITROGEN (%) ; e R
OXYGEN (%) 21.2 21.2
BTU/LB. 10,795 - 11,450 11,110 (10 samples)
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F) (4 samples)
RANGE ANALYSIS AVERAGE

INITIAL DEFORMATION = =
SOFTENING TEMPERATURE 2280 - 2380 2320

FLUID TEMPERATURE

ASH COMPOSITION (%)

RANGE ANALYSIS  AVERAGE
5i0,

2
Alzﬂs

CaD
Mg0

N320

KZO

Fezﬂs
TiU2

3
205

503

RANGE ANALYSIS

AVERAGE

Hardgrove Grindability Index:



MINING DISTRICT: Hanna

COAL NAME(s): Hanna No. 1

(See miscellaneous comments below)

GEOLOGIC FORMATION: Hanna
AGE: Paleocene
STRATIGRAPHIC POSITION:

GEOGRAPHIC POSITION: See Plate 2

STRIPPABLE RESOURCES
{Table 4, page 19 )

0-100 FEET OF COVER: 13.41 mt

100-200 FEET OF COVER: 7,00 mt
0-200 FEET OF COVER: 20.41 mt

TOTAL ACREAGE: 683.9

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES

NAME(s): Department of Energy's
Hanna In Situ Coal Gasification
Project

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

See Figure 7

STRIPPABLE RESERVE BASE
(Table 4, page 19)

0-100 FEET OF COVER: 13.41 mt

100-200 FEET OF COVER: 7,00 mt

0-200 FEET OF COVER: 20.41 mt

TOTAL ACREAGE: 683.9

pr— 27
18.52"

PROPOSED MINES
NAME(s): Hanna South

ANNUAL PRODUCTION:
Major percentage of 0.8 mt

Mapped as Bed No. 81 by Dobbin, Bowen, and Hoots (1929) north
of the fault between Seminoe No. 2 and the Rosebud pits.

mt=million tons
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ANALYTICAL DATA FOR: Hanna No.

1 Coal Bed

APPARENT RANK:

AS RECEIVED BASIS

RANGE ANALYSIS

(4-22 samples)

High volatile C bituminous - Subbituminous A

MOISTURE (%) 6.3 -
VOLATILE MATTER (%) 32.64 -
FIXED CARBON (%) 34.09 -
ASH (%) $ 30 =
SULFUR (%) 0.29 -
HYDROGEN (%) 5.08 -
CARBON (%) 49.6 -
NITROGEN (%) 0.99 -
OXYGEN (%) 19.58 -
BTU/LB. 8,660 -

15.65
43.39
45.26
23.76
1.02
5.79
62.82
1.31
24.04
11,480

AVERAGE
PROXIMATE ULTIMATE
20 sample(s) 4 sample(s)

12.05
39,33
41.71

6.50 11.09

0.50

5.48

59 38

1.21

22,34

10,740 (17 samples)

FORMS OF SULFUR (AS RECEIVED BASIS)

PYRITIC (%)
SULFATE (%)
ORGANIC (%)

RANGE ANALYSIS

AVERAGE

ASH FUSION TEMPERATURES (°F) (9 samples)

INITTAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE

RANGE ANALYSIS

2100 - 23

AVERAGE

2190

10

ASH COMPOSITION (%)

RANGE ANALYSIS  AVERAGE
Sio2 xzn
Alzﬂ3 Fe203
cagp Tio
Mg0 ons
Na20 503

RANGE ANALYSIS  AVERAGE

lNardgreve Grindability Index:



MINING DISTRICT: Hanna

COAL NAME(s): Hanna No. 2

GEOLOGIC FORMATION: Hanna
AGE: Paleocene

STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION:

STRIPPABLE RESOURCES

(Table 4, page 23 )
0-100 FEET OF COVER: 6,25 mt
100-200 FEET OF COVER: 5,20 mt
0-200 FEET OF COVER: 11.45 mt
TOTAL ACREAGE: 324.70

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES

NAME(s): Seminoe No. 2

ANNUAL PRODUCTION:
Major percentage of 3 mt

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure 7
See Plate 2

STRIPPABLE RESERVE BASE
(Table 4, page 23)

0-100 FEET OF COVER: 6.25 mt

100-200 FEET OF COVER: 5.20 mt

0-200 FEET OF COVER: 11.45 mt

TOTAL ACREAGE: 324.70

5¢ =38
26.37"

PROPOSED MINES
NAME(s): Carbon County

ANNUAL PRODUCTION:
Unknown percentage of 2 mt

-161-

ANALYTICAL DATA FOR: Hanna No. 2 Coal Bed

APPARENT RANK: High volatile C bituminous - Subbituminous A

AVERAGE

AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE

(10-21 samples) 20 sample(s) 10 sample(s)

MOISTURE (%) 9.3 = ATE 11.58

VOLATILE MATTER (%) 33.2 - 42.58 39.16

FIXED CARBON (%) 39.33 - 44.9 42,61

ASH (%) 3.8 - 16.33 6.65 7.62
SULFUR (%) 0.21 - 0.8 0.48
HYDROGEN (%) 5.11 - 6.37 5.77
CARBON (%) 57.46 - 64.74 61.23
NITROGEN (%) 0.85 - 1.4 1.05
OXYGEN (%) 19.54 - 28.4 23.86
BTU/LB. 9,990 - 11,390 10,910 (17 samples)

FORMS OF SULFUR (AS RECEIVED BASIS) (4 samples)

RANGE ANALYSIS AVERAGE
PYRITIC (%) 0.12 - 0.26 0.20
SULFATE (%) 0.00 - 0.01 0.01
ORGANIC (%) 0.24 - 0.46 0.39

ASH FUSION TEMPERATURES (°F) (1-4 samples)

RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION 2090 2090 (1)
SOFTENING TEMPERATURE 2120 - 2350 2260 (4)
FLUID TEMPERATURE 2150 - 2250 2200 (2)

ASH COMPOSITION (%) (2 samples)

RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Sio2 30.0 - 45.0 37.5 K20 0.58 - 1.6 1.09
AIZD3 14.0 - 25.0 19.5 Fezo5 3.7 - 5.6 4.7
ca0 4.7 - 22.0 13.4 Tio2 0.67 - 0.71 0.69
Mg0 1,8 - 4.45 .12 ons 0.54 - 0.1L 0.32L
NEZO 0.18 0.18 503 0.62 - 11.0 5.81

Hardgrove Grindability Index: 48 (1 sample)
L = less than



MINING DISTRICT: Hanna ANALYTICAL DATA FOR: Hanna No. 5 Coal Bed
APPARENT RANK: High volatile C bituminous - Subbituminous C (weathered)

COAL NAME(s): Hamma No. 5 AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROX IMATE ULTIMATE
- 1 <
ORI SORIITON & (2-4 samples) sample(s) 2 sample(s)
AGE: Paleocene MOISTURE (%) 10.3 - 20.561 13.82
. . VOLATILE MATTER (%) 36.3 - 38.9 37.45
STRATIGRAPHIC POSITION: See Figure 7 FIXED CARBON (%) 37.2 — 47.3 42.70
GEOGRAPHIC POSITION: See Plate 2 ASH (%) aa i = BT 6.04 5.92
SULFUR (%) 0.34 - 0.6 0.47
HYDROGEN (%) 4,78 - 5.7 5.24
STRIPPABLE RESOURCES STRIPPABLE RESERVE BASE CARBON (%) 56.34 - 64.4 60.37
NITROGEN (%) 0.85 - 1.3 1.08
26
(ratle ds page 26 3 e e B OXYGEN (%) 22.0 - 31.95 26.98
0-100 FEET OF COVER: 6.68 mt 0-100 FEET OF COVER: 6.69 mt BTU/LB. 8,880 - 11,190 10,540 (4 samples)
- VER: 6.37 mt - F : 6.37 mt
100-200 FEET OF COVER: 6 m 100-200 FEET OF COVER m FORMS OF SULFUR (AS RECEIVED BASIS) (2 samples)
0-200 FEET OF COVER: 13.06 mt 0-200 FEET OF COVER: 13.06 mt RANGE ANALYSIS AVERAGE
x . PYRITIC (%) 0.05 - 0.16 0.11
TOTAL ACREAGE: 620.30 TOTAL ACREAGE: 620.30 SULFATE (%) 0.00 - 0.04 0.02
ORGANIC (%) 0.29 - 0.38 0.34
RANGE IN MINABLE THICKNESS (FEET): 5' - 31
< SEEL) ASH FUSION TEMPERATURES (°F) (1-3 samples)
WEIGHTED AVERAGE THICKNESS (FEET): 15.84' RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION 2080 2080 (1)
SOFTENING TEMPERATURE 2130 - 2510 2280 (3)
ACTIVE MINES PROPOSED MINES FLUID TEMPERATURE 2250 2250 (1)
NAME(s): Section 24 Pit; Semi NAME(s): N
Sl e o ASH COMPOSITION (%) (2 samples)
y RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
ANNUAL PRODUCTION: ANNUAL PRODUCTION: 530 29.1< 31,0 0.1 K0 thtl = .54 0.7
0.7 mt from Section 24 Pit; A1203 14.7 - 16,0 15.4 Fe. 0 4.8 - 11.3 8.1
Unknown percentage of 3 mt from Seminoe No. 2 23
Analyses may include the lower bench of this coal. Mg0 2.92 - 4.34 3.63 PZOS 0.22 - 2.4 1.31
Nazﬂ 0.24 - 0.30 0.27 503 9.9 - 12.1 11,0
o Hardgrove Grindability Index: 50 - 110' (2 samples)
mt=million tonms 1 Probably a result of weathering
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MINING DISTRICT: Hanna

COAL NAME(s):
GEOLOGIC FORMATION: Hanna
AGE: Paleocene
STRATIGRAPHIC POSITION:
GEOGRAPHIC POSITION: See Plate 2
STRIPPABLE RESOURCES

(Table 4, page 28 )
0-100 FEET OF COVER: 1.24 mt
100-200 FEET OF COVER: 1.15 mt
0-200 FEET OF COVER: 2.39 mt
TOTAL ACREAGE: 174.50

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): Seminoe No. 2 South

ANNUAL PRODUCTION:
Unknown percentage of 3 mt

MISCELLANEOUS COMMENTS:

This bench splits off the main Hamnna No. 5 coal bed in places.

mt=million tons

Hanna No. 5 (lower bench)

See Figure 7

STRIPPABLE RESERVE BASE
(Table 4, page 28)

0-100 FEET OF COVER: 1.24 mt

100-200 FEET OF COVER: 1,15 mt

0-200 FEET OF COVER: 2.39 mt

TOTAL ACREAGE: 174.50

ST R
7.80"

PROPOSED MINES
NAME(s): None

ANNUAL PRODUCTION:

ANALYTICAL DATA FOR: Hanna No. 5 (lower bench) Coal Bed

APPARENT RANK:

High volatile C bituminous

AS RECEIVED BASIS RANGE ANALYSIS

AVERAGE

PROXIMATE ULTIMATE
1 sample(s) 1 sample(s)

MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)

SULFUR (%)

HYDROGEN (%)

CARBON (%)

NITROGEN (%)
OXYGEN (%)

BTU/LB.

9.27
35.91
44,02
10.08

11,080 (1 sample)

FORMS OF SULFUR (AS RECEIVED BASIS)

RANGE ANALYSIS AVERAGE
PYRITIC (%)
SULFATE (%)
ORGANIC (%)
ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE

INITIAL DEFORMATION
SOFTENING TEMFERATURE
FLUID TEMPERATURE

ASH COMPOSITION (%)

RANGE ANALYSIS  AVERAGE
Si02 K20
A1203 Fezo3
Ca0 TiO2
MgD P205
Nazﬂ 503

RANGE ANALYSIS

AVERAGE

Hardgrove Grindability Index:



MINING DISTRICT: Carbon

COAL NAME(s): Johnson

GEOQLOGIC FORMATION: Hanna
AGE: Eocene - Paleocene
STRATIGRAPHIC POSITION:
CEOGRAPHIC POSITION: See Plate 1
STRIPPABLE RESOURCES

{Table 4, page 11 )
0-100 FEET OF COVER: 20.08 mt
100-200 FEET OF COVER: 48.52 mt
0-200 FEET OF COVER: 68.60 mt

TOTAL ACREAGE: 3,191.9

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (EEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure ©

STRIPPABLE RESERVE BASE

(Table 4, page 11)
0-100 FEET OF COVER: 20.08 mt
100-200 FEET OF COVER: 4B.52 mt
0-200 FEET OF COVER: 68.60 mt
TOTAL ACREAGE: 3,191.9

5' - 23!
13.66'

PROPOSED MINES

NAME(s): Carbon Basin

ANNUAL PRODUCTION:
Major percentage of 2 mt

ANALYTICAL DATA FOR: Johnson Coal Bed

APPARENT RANK: High volatile C bituminous

RANGE ANALYSIS
(9-12 samples)

AS RECEIVED BASIS

AVERAGE

PROXIMATE ULTIMATE
12 sample(s) 12 sample(s)

MOISTURE (%) 7.06 - 22.78
VOLATILE MATTER (%)  33.44 - 41.7
FIXED CARBON (%) 39.74 - 47.7
ASH (%) 3.5 - 10,36
SULFUR (%) 0.35 - 0.91
HYDROGEN (%)

CARBON (%)

NITROGEN (%)

OXYGEN (%)

BTU/LB. 10,810 - 11,700

11.00

38,50

43.25

.25
0.60

11,280 (10 samples)

FORMS OF SULFUR (AS RECEIVED BASIS)

RANGE ANALYSIS

PYRITIC (%)
SULFATE (%)
ORGANIC (%)

AVERAGE

ASH FUSION TEMPERATURES (°F) (3 samples)

RANGE ANALYSIS

INITIAL DEFORMATION -
SOFTENING TEMPERATURE
FLUID TEMPERATURE =

2150 - 2300

AVERAGE

2230

ASH COMPOSITION (%)

RANGE ANALYSTS  AVERAGE
Si(}2 K20
Alzo3 Pez{)3
Cal Tio2
Mgo PZUS
N320 SO3

RANGE ANALYSIS

AVERAGE

Hardgrove Grindability Index:
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MINING DISTRICT: Carbon

COAL NAME(s): Johnson Rider

(See miscellaneous comments below)

GEOLOGIC FORMATION: Hanna
AGE: Eocene - Paleocene

STRATIGRAPHIC POSITION: See Figure 6

GEOGRAPHIC POSITION: See Plate 1

STRIPPABLE RESOURCES

(Table 4, page 10 )
0-100 FEET OF COVER: 6.16 mt
100-200 FEET OF COVER: 11.21 mt
0-200 FEET OF COVER: 17,37 mt
TOTAL ACREAGE: 1,056.1

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

STRIPPABLE RESERVE BASE
(Table 4, page 10)
0-100 FEET OF COVER: 6.16 mt

100-200 FEET OF COVER: 11.21 mt

0-200 FEET OF COVER: 17.37 mt
TOTAL ACREAGE: 1,056.1

At — 1251
9.55*

PROPOSED MINES
NAME(s): Carbon Basin

ANNUAL PRODUCTION:
Unknown percentage of 2 mt

Called Blue Group in the Carbon Basin mine area.

mt=million tons

ANALYTICAL DATA FOR: Johnson Rider Coal Bed

APPARENT RANK: High volatile C bituminous - Subbituminous A (7)

AVERAGE
AS RECEIVED BASIS RANGE ANALYSIS PROXIMATE ULTIMATE
sample(s) sample(s)
MOISTURE (%)
VOLATILE MATTER (%)
FIXED CARBON (%)
ASH (%)
SULFUR (%) No analyses available
HYDROGEN (%)
CARBON (%)
NITROGEN (%)
OXYGEN (%)
BTU/LB.
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE

PYRITIC (%)

SULFATE (%)

ORGANIC (%)

ASH FUSION TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE
INITIAL DEFORMATION
SOFTENING TEMPERATURE
FLUID TEMPERATURE
ASH COMPOSITION (%)
RANGE ANALYSIS  AVERAGE RANGE ANALYSIS  AVERAGE
Sio2 K,0
2
A1203 Fezos
cag Tioz
M
20 P2ns

Nazo SD3

Hardgrove Grindability Index:



MINING DISTRICT: Corral Creek

COAL NAME(s): Penn-Wyoming

GEOLOGIC FORMATION:

AGE: Upper Cretaceous
STRATIGRAPHIC POSTITION:
GEOGRAPHIC POSITION: See Flate 4

Medicine Bow

STRIPPABLE RESOURCES
(Table 4, page 49 )

0-100 FEET OF COVER: 0.28 mt
100-200 FEET OF COVER: 0.39 mt
0-200 FEET OF COVER: 0.67 mt

TOTAL ACREAGE: 52,6

RANGE IN MINABLE THICKNESS (FEET):
WEIGHTED AVERAGE THICKNESS (FEET):

ACTIVE MINES
NAME(s): None

ANNUAL PRODUCTION:

MISCELLANEOUS COMMENTS:

mt=million tons

See Figure 10

STRIPPABLE RESERVE BASE
{Table 4, page 49)

0-100 FEET OF COVER: 0.28 mt

100-200 FEET OF COVER: (.39 mt

0-200 FEET OF COVER: 0.67 mt

TOTAL ACREAGE: 52.6

5t _ g
FulTr

PROPOSED MINES

NAME(S): None

ANNUAL PRODUCTTON:
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ANALYTICAL DATA FOR:

Penn-Wyoming Coal Bed

APPARENT RANK:

Subbituminous C (weathered sample)

AS RECEIVED BASIS

AVERAGE

RANGE ANALYSIS

PROXIMATE

u

1 sample(s)

LTIMATE
1 sample(s)

MOISTURE (%) 18.4
VOLATILE MATTER (%) 34.5
FIXED CARBON (%) 43.4
ASH (%) 5.7 3.7
SULFUR (%) 0.3
HYDROGEN (%) 5.5
CARBON (%) 53.9
NITROGEN (%) 1.3
OXYGEN (%) 35.3
BTU/LB. 9,130 (1 sample)
FORMS OF SULFUR (AS RECEIVED BASIS)
RANGE ANALYSIS AVERAGE
PYRITIC (%)
SULFATE (%)
ORGANIC (%)
ASH FUSTON TEMPERATURES (°F)
RANGE ANALYSIS AVERAGE

TINTTTIAL DEFORMATION
SOFTENING TEMPERATURE
FLUTD TEMPERATURE

RANGE ANALYSIS

ASH COMPOSITION (%)
AVERAGE

KZO

FeZD3
T102

PZOS

503

RANGE ANALYSIS

AVERAGE

Hardgrove Grindability Index:
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