$%,  KENTUCKY GEOLOGICAL SURVEY
,* UNIVERSITY OF KENTUCKY, LEXINGTON
'3"*»’“;»;1;’/ Donald C. Haney

N State Geologist and Director

A

ANALYSIS OF COAL SAMPLES FROM THE
SOUTHWESTERN DISTRICT, KENTUCKY

Clay, Jackon, Knox, Laurel, Lee, McCreary, Owsley,
Whitley, and Parts of Bell, Clinton, Estill, Madison, Pulaski,
Rockcastle, and Wayne Counties

KENTUCKY SOUTHWESTERN

DISTRICT

INFORMATION CIRCULAR 21
SERIES XI, 1987







KENTUCKY GEOLOGICAL SURVEY

UNIVERSITY OF KENTUCKY, LEXINGTON SERIES XI, 1987
Donald C. Haney, State Geologist and Director

ANALYSIS OF COAL SAMPLES FROM THE
SOUTHWESTERN DISTRICT, KENTUCKY
(Clay, Jackson, Knox, Laurel, Lee, McCreary, Owsley, Whitley,
and Parts of Bell, Clinton, Estill, Madison, Pulaski,
Rockcastle, and Wayne Counties)

James C. Currens', Linda Jean Bragg:, and James C. Hower:

'Kentucky Geological Survey, Lexington, Kentucky.

1U.S. Geological Survey, Reston, Virginia.

Kentucky Center for Energy Research Laboratory, Lexington, Kentucky.

INFORMATION CIRCULAR 21 ISSN 0075-5583






UNIVERSITY OF KENTUCKY

Otis A. Singletary, President

Art Gallaher, Jr., Chancellor, Lexington Campus

Wimberly C. Royster, Vice Chancellor for Research ond Dean
of the Graduate School :

Jomes Y. McDonald, Executive Director, University of
Kentucky Research Foundation

KENTUCKY GEOLOGICAL SURVEY ADVISORY BOARD

Phil M. Miles, Chairman, Lexington

Jane Gallion, Jenkins

Wallace W. Hagan, Lexington

Henry L. Hinkle, Paris

B. W. McDonald, Paintsville

W. A. Mossbarger, Lexington

William J. Reynolds, Allen

Henry A. Spalding, Hazard

Henry D. Stratton, Pikeville

Ralph N. Thomas, Owensboro

George H. Warren, Jr., Owensboro

Elmer Whitaker, Lexington

KENTUCKY GEOLOGICAL SURVEY

Donald C. Haney, State Geologist and Director

John D. Kiefer, Assistant State Geologis!

ADMINISTRATIVE DIVISION

Personnel and Finance Section:

James L. Hamilton, Administrative Staff Officer I

Margaret A. Fernandez, Accoun! Clerk V

Clerical Section:

Rebecca L. Wingate, Staff Assistant VI

Marilyn J. Wooten, Staff Assistant VI

P. Lynn Baskin, Staff Assistant V

Shirley D. Dowson, Staff Assistant V

Jean Kelly, Staff Assistant V

Juanita G. Smith, Staff Assistant V, Henderson Office

Publications Section:

Donald W. Hutcheson, Head

Margaret Luther Smath, Geologic Editor 11l

Roger B Potts, Chief Carfographic lllustrator

Robert C. Holloday, Principal Drafting Technician

William A. Briscoe, I, Publication Sales Supervisor

Roger S. Banks, Account Clerk Il

Leonard E. Maxberry, Stores Worker

Pairick H. McHaffie, Geologist/Geographer lll, NCIC Coordinator

GEOLOGICAL DIVISION

Coal Section:

Jomes C. Cobb, Head

Russell A. Brani, Geologist VIl

Allen D. Williomson, Geologist VI, Henderson Office

Donald R. Chesnut, Jr., Geologist IV

Richard E. Sergeant, Geologist V

David A. Williams, Geologist V, Henderson Office

Richard A. Smath, Geologist IlI

John F. Stickney, Geologist Ill, Henderson Office

April L. Cowan, Geology Field Assistant, Henderson Office

Stephen Greb, Geologic Assistant

Bart Davidson, Geologic Assistant

Industrial and Metallic Minerals Section:

Garland R. Dever, Jr., Head

Eugene J. Amaral, Geologist V

Warren H. Anderson, Geologist IV

Petroleum and Stratigraphy Section:

lan M. Johnston, Head

Martin C. Noger, Geologist VI

Frank H. Walker, Geologist VI

John G. Beard, Geologist VI, Henderson Office
Patrick J. Gooding, Geologist IV

Jack R. Moody, Geologist IV

Brandon C. Nuttall, Geologist IV

Robert R, Elkin, Geologis! Il

Wayne T. Frankie, Geologist Il

Julie R. Kemper, Geologist Il

Rober! R. Daniel, Laboratory Technician B
David E. McFodden, Senior Laboratory Assistant
Frances Benson, Library Technician |
Page B. Taylor, Drafting Technician

Joey A. Mullins, Staff Assistant IV

Water Resources Section:

James S. Dinger, Head

Jomes A. Kipp, Geologist IV

James C. Currens, Geologist IlI

David R. Wunsch, Geologist IlI

Computer Services Section:

Steven J. Cordivicla, Head

Joseph B. Dixon, Systems Programmer
Williom M. Leal, Systems Programmer

SPECIAL PROJECTS DIVISION
Projects
U.S. Environmental Protection Agency—Development of o Com-
prehensive Oil and Gas Injection Well Inventory, Kentucky
Jomes S. Dinger, Principal Investigator
Frank H. Walker, Co-Principal Investigator
U.S. Geological Survey—Assistance in Gathering Data on Kentucky
Coal Resources for the National Coal Resources Data System
Russell A. Brant, Principal Investigator
U.S. Geological Survey—Coal Sampling in the Western Kentucky Coal
Field
James C. Currens, Principal Investigator
James C. Cobb, Co-Principal Investigator
Kentucky Natural Resources and Environmental Protection Cabinet—
Delineation and Documentation of Mining-Related Subsidence in
Hopkins, Muhlenberg, Ohio, Union, and Webster Counties
Richard E. Sergeant, Principal Investigator
Richard A. Smath, Geologist Il
John F. Stickney, Geologist IlI
April L. Cowan, Geology Field Assistant
Gas Research Institute—Study of Hydrocarbon Production from the
Devonian Shale in Letcher, Knott, Floyd, Martin, and Pike Counties,
Eastern Kentucky
Jack R. Moody, Principal Investigator
Robert R. Elkin, Geologist Il
Julie R. Kemper, Geologist Il
Page B. Taylor, Drafting Technician
Joey A. Mullins, Staff Assistant IV
U.S. Geological Survey—Midcontinent Strategic and Critical
Minerals Program
Warren H. Anderson, Principal Investigator
Garland R. Dever, Co-Principal Investigator






CONTENTS

Page
F T Oy S O OU PO NN S P12 s T o L AT T G Lt £ 1
I OTUCH O o v s s s i assnnssranssssssnsssnssmsssssnsossaniassnssnssassharsssisssssaiosssesnnssanesssstsressssesstesnsssanarnssnsssisnssssnrses 1
IMETROMS . . et ensesseseensasnsassssasnsasnsansnsnnsssesessbesessasssssssssserersssssesesatsasaretsssesonssesetassatatisnssesssnsnssssnsresnss 1
SAMPIE SIS, ..eveeeeerereeeeesiniitibantrreeeee s s e s E e e e e e e e s e s hd s s e e s e e s e e s 1
SAMPING METOTS. .. ieieiiiiiiiiiirsae s e i bbb e e e s s s e s s s 3
MEgaSCOPIC DESCrIPHON. L. ituuitiuuietiitie sttt s e e e s e r e s s s e s e e s s 4
SOMPIE PrePaTGHON. ... eeeiiiiiiiiiirtartrr et e r e s e s e s s e s s e L s s s 4
Presentation OF DaIa. .. .cicciveireeieserassinrrsrenseasssssssasssassiostssarsessisssssstersssssnetsssissssraysssyessstssassastreartessosasss 5
Field Notes and Laboratory AnGIYSes...........uuuieiiiiiiinniiiuiiniirii e st 5
ChEmical ANGIYSES. .....ovvueeieeeierinruieniiiiiieraesrenrasar e e s ee e aa s st e s as s e a s a et s e s s s d b ab et e s s st st e s 5
PEIrOGraPhIC ANGIYSES. ...uuiiirtetttttereiii et e e e 5
ACKNOWIBAGMENIS. ... eeeueiesinsiaatsiasessseesamsbs s s s e e e e e e e s e e e s s 2 e e e e d L 5
REFErENCES GO0, .. uerneseneenessassasseanssssnsrasrsssssssssssssnsssessssssssasssssssssstssstsattsstseassssrsssstssiattsstiracnntiannses 7
Appendix I: Coal Sampling and Classical Analysis REpOrS. ..........oiiiiiiiiinnninir e 8
Appendix [1: Chemical AnGIYSeS..........u ittt 246
Appendix [11: Petrographic ANGIYSES. ..........coiuuiiiimiiit ittt 330
Index of Coal Samples by County, Sorted by Quadrangle..............ooooiiiiiii s 333
Index of Coal Samples by Bed Name, with Sampled Interval and Sampling Regime.............cccoovmiiiiiennn 336

ILLUSTRATIONS
Figure Page
1. Locations of coal-sampling sites in the Southwestern District.........ooiriiiiiiiiii e 2
2. Key stratigraphic units in the Southwestern 37T | = P R RO TEY PP 3
3. Diagrammatic column showing different criteria for excluding partings in the sampling methods of Holmes
(1918) and Swanson and HUFFMAN (1976).......ueiiiiiimiiiiiiiiii it 4
4. Flow diagram illustrating procedures used for coal-sample analysis..........cooiii 6







ANALYSIS OF COAL SAMPLES FROM THE
SOUTHWESTERN DISTRICT, KENTUCKY
(Clay, Jackson, Knox, Laurel, Lee, McCreary, Owsley, Whitley,
and Parts of Bell, Clinton, Estill, Madison,
Pulaski, Rockcastle, and Wayne Counties)

James C. Currens', Linda Jean Bragg?, and James C. Hower’

ABSTRACT

Chemical and petrographic data are presented for 119 samples of coal collected in the Southwestern
District, eastern Kentucky. The data include sample-site locations, sampling conditions, stratigraphic
position, megascopic description of the coal, air-drying loss, proximate and ultimate analyses, Btu
content, forms of sulfur, initial deformation temperature, softening temperature, fluid temperature,
free-swelling index, concentration of major- and minor-oxides and trace elements, and petrographic

analyses.

INTRODUCTION

The Eastern Kentucky Coal Field has been subdivided
into six reserve districts to facilitate the tabulation of coal-
resource estimates. These districts are the Princess, Big
Sandy, Licking River, Southwestern, Hazard, and Upper
Cumberland. This report on the Southwestern District (Fig.
1) is one in a series of coal-quality publications planned
for each of the districts. This report provides easily ac-
cessible geological and analytical data describing the
quality of coals in the Southwestern District, which in-
cludes Clay, Jackson, Knox, Laurel, Lee, McCreary,
Owsley, Whitley, and parts of Bell, Clinton, Estill,
Madison, Pulaski, Rockcastle, and Wayne Counties.

One-hurdred-nineteen samples of coal were collected
for chemical and petrographic analyses. Field-sampling
data, proximate and ultimate analyses, Btu content,
forms of sulfur, and free-swelling index are presented
for 119 samples. Petrographic analyses for 115 samples
are included in this report.

Brant (1982, 1983) and Brant and others (1983a-d)
estimated the coal resources for each of the six districts
in the Eastern Kentucky Coal Field. Brant (1983) reported
that 25 coal beds (Fig. 2) in the Southwestern District
originally contained 7.4 billion tons of coal. Isopach
maps (Brant, 1983) are published for the Hazard, Fire
Clay Rider, Fire Clay, Jellico, Blue Gem, Lily, Halsey
Rough, Beaver Creek, and Stearns No. 2 coal beds.
When used together, the coal-resource and coal-quality
reports provide the essential tools for integrating the
quantity and quality of eastern Kentucky coals on a
regional basis.

'Kentucky Geological Survey, Lexington, Kentucky.

2.5. Geological Survey, Reston, Virginia.

IKentucky Center for Energy Research Laboratory, Lexington,
Kentucky.

METHODS

Although this report contains only the results for
samples collected in the Southwestern District, the
methods of sampling were developed to determine coal
quality for the entire Eastern Kentucky Coal Field. The
choice of sampling sites and field techniques was largely
determined by the logistical constraints associated with
the collection of more than 600 coal samples distributed
over a stratigraphic section containing more than 30 ma-
jor coal zones and an area including all or parts of 38
eastern Kentucky counties. Therefore, expediency,
uniform areal and stratigraphic distribution of sample
sites, consistent sampling technique, and thorough sam-
ple documentation were major considerations in sam-
ple collection.

Sample Sites

The selection of sample sites was influenced by many
factors. First, maintaining a consistent distribution of
samples over a coal-bed area, regardless of coal
thickness, was important to delineate the regional
characteristics of the coal beds. However, exposures of
coal beds of mineable thickness were selected where
possible to make the data economically relevant. Sec-
ond, sites were chosen where many coal beds were ex-
posed and easily accessible so that changes in coal-
quality characteristics from one coal bed to another could
be identified. Therefore, many of the samples are either
from roadcuts along major highways that were under
construction af the time of sampling or from surface
mines. Third, thin coal beds were sampled in areas
where they might be mineable by themselves or in con-
junction with overlying or underlying beds, or in areas
of widespread coal occurrence.
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Figure 1. Locations of coal-sampling sites in the Southwestern District.

The freshness of the exposed coal was also a major
consideration in the choice of sample sites. In general,
a coal outcrop was not sampled if it had been exposed
for more than 6 weeks. Exceptions were made if other
opportunities to sample the coal bed were unlikely. A
few samples from highly weathered roadcuts and aban-
doned surface mines were included because fresh ex-
posures could not be found. The freshness of the ex-
posures along highway construction projects ranged from
a few months to several hours. Samples from surface
mines and prospect openings were generally fresh, but
a few samples were taken in areas where deeply
weathered coal beds were being mined. Underground
mines generally provided the freshest samples, but
because of the time and effort needed to travel to the

working face, above-ground exposures were used where
available. Nevertheless, more than 100 underground
mines were sampled in eastern Kentucky. A few core
samples were obtained for analysis; these samples were
normally in excellent condition.

Elevations of sample sites were determined by several
methods. A barometric altimeter was used for many
determinations, and all two-way traverses from bench-
mark to sample site were adjusted for temperature
changes and pressure fluctuations. Wherever possible,
local leveling surveys were used to determine elevation.
Underground elevations were typically determined from
mine maps. Hand-leveling was used extensively to tie
sample sites to benchmarks and to measure elevation
differences between coal beds at surface mines and
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Figure 2. Key stratigraphic units in the Southwestern District.

roadcuts. Topographic maps were used to estimate
elevations in remote areas where other methods were
not feasible.

Sampling Methods
Two sampling regimes were used. During the first 6
months of collection the guidelines of Swanson and Huff-
man (1976) were followed, and partings less than 10 cm
(4 in.) thick were included in the sample (Fig. 3). The
method of Holmes (1918) was adopted after the first field
season and was used for the majority of the samples.

The Holmes method is the standard method of the
American Society for Testing and Materials (ASTM) for
collecting channel samples for the determination of rank
(ASTM, 1981) (D-388-77). Under the Holmes method, all
partings greater than 1 ¢cm (3/8 in.) are excluded from
the sample. The sampling regime is recorded in the
Sampling Report (Appendix ). The guidelines for the ex-
clusion of partings of either regime were exceeded at
some exposures to make the samples conform to local
mining practice. These samples are described in Appen-
dix | as having “thick partings included.” The same
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Figure 3. Diagrammatic column showing different criteria for excluding partings in the sampling methods of Holmes

(1918) and Swanson and Huffman (1976).

guidelines were also applied to core samples. The sam-
pling guidelines for several samples collected before
June 1979 are unknown and are so noted.

Dimensions of channel cuts were commonly adjusted
to the thickness of the coal bed. The channels were
typically 4 to & inches square (10 to 15 cm), and none
was less than 3 inches (8 cm) square. In thick coal beds
these channel cuts produced a large volume of sample,
which was split in the field by coning and quartering.
However, after the first 2 years of the sampling program,
field splitting was discontinued. All of the core samples
were 2.25 inches (6.4 cm) in diameter.

Megascopic Description
The descriptive methods of Schopf (1960) were chosen
as a basis for the megascopic descriptions, but modifica-
tions were made in the terminology. Semiquantitative
terms were chosen to reflect the thickness and abun-
dance ranges defined by Schopf. The terms “’bright at-
trital,” “dull attrital,” and “nonbanded”’ were replaced

by “clarain,” ““durain,” and “canneloid,” respectively.
Additional concentration categories were used; “‘scal-
tered”” was defined as 5 to 15 percent, and “sparse” was
redefined as less than 5 percent. “Dominant” was
changed to “very abundant,” and “moderate” was
changed to ““‘common.”” The total seam thickness was
measured and recorded separately from the megascopic
description.

Sample Preparation

Samples with field-identification numbers higher than
063 were delivered to the University of Kentucky Institute
for Mining and Minerals Research (IMMR) at the Ken-
tucky Center for Energy Research Laboratory for drying,
crushing, splitting, and repackaging. The samples were
air-dried and crushed to 0.5-inch (1.3 cm) maximum size
before splitting to minimize the possibility of contamina-
tion. Generally, three splits of each sample were pre-
pared; 50 percent went to the U.S. Geological Survey
(USGS), 25 percent went to IMMR for petrographic and
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other analyses, and the remainder is stored at the Ken-
tucky Geological Survey’s (KGS) Well Sample and Core
Library. Small samples were not split. The 0.5-inch (1.3
cm) samples were crushed to 0.1 inch (0.3 cm) by the
USGS. The split for chemical analysis was crushed to 0.08
inch (0.177 mm). The pulverizer used for this crushing
was equipped with ceramic plates to minimize
contamination.

PRESENTATION OF DATA
Field Notes and Laboratory Analyses

The coal-sampling reports (field notes) and the coal-
analysis reports (laboratory analyses) for each sample
are presented on facing pages in Appendix |. The field
notes and analyses are arranged in numerical order by
the USGS identification number. Most of the information
in the field notes is self explanatory, but a few items
need clarification. For example, the date on the sam-
pling report is the doy the sample was collected.
However, samples KGS 001 through KGS 041, which were
collected before the USGS/KGS cooperative sampling
program began, have a sampling date of January 1,
1978, to indicate that the sample was collected sometime
during that year. All thickness measurements except total
seam thickness have been converted from meters to feet.
The section in each sampling report on structural features
applies primarily to cleat azimuths, which were
measured for most exposures. Structural features other
than jointing (cleat) were seldom encountered during
the sampling program. The dips of cleat surfaces were
recorded if they were measurably different from vertical;
these data are available from the Kentucky Geological
Survey. The “IN SAMPLE?”" column indicates which units
were included in the sample.

The laboratory analyses were performed by the U.S.
Bureau of Mines (USBM) and Geochemical Testing, Inc.
(Geo Test). The as-received values are shown as reported
by the laboratory. The moisture-free and moisture- and
ash-free values have been recalculated using standard
formulas (ASTM, 1981) (ASTM D-3180-74). Other
calculated values not shown on these analysis reports,
such as volume-percent mineral matter and moist,
mineral-matter-free Btu, are available from KGS. Specific
gravity, Hardgrove grindability, washability, and similar
tests were not performed. Most of the laboratory
analyses were completed within 3 months after the
samples were received by USGS. However, many of the
samples from the Southwestern District were stored for
as long as a year, and these samples may have
undergone some oxidation.

Table 1 of Appendix Il shows the location, rank, and
thickness of coal samples collected from the South-
western District. The apparent rank of each sample was
calculated by using data in the coal-analysis reports (Ap-

pendix |) and the Parr formulas (ASTM, 1981) (ASTM
D-388-77). Apparent ranks for these samples are all high-
volatile A or high-volatile B bituminous coal, except KGS
079, KGS 521, and KGS 523 (W207465, W214257,
W214269). These samples have an erroneous apparent
rank of high-volatile C bituminous, because of their
highly weathered condition.

Chemical Analyses

Major- and minor-oxide and trace-element concentra-
tions are reported for 119 coal samples from the
Southwestern District. Table 2 (Appendix I1) presents the
results of analyses (in weight percent) performed on coal
ash, and Table 3 (Appendix I1) contains the results of
analyses for 23 trace elements (in parts per million) in
the whole coal. Table 4 (Appendix Il) summarizes the
results for all of the chemical species on @ whole-coal
basis. A total of 65 elements was searched for, and the
following 7 elements were not found: Ir, Os, P1, Re, Rh,
Ru, and Te. The whole-coal determinations were per-
formed on air-dried coal (32°C) by wet chemical
analysis, atomic absorption spectroscopy, X-ray
fluorescence spectroscopy, and instrumental neutron ac-
tivation analysis. The chemical composition of the ash
(from coal ashed at 525°C) was determined by wet
chemical analysis, X-ray fluorescence, and optical emis-
sion spectroscopy.

Figure 4 is a flow diagram that illustrates the various
stages of preparation and analysis involved in process-
ing coal samples. Analyses were performed by the USGS
Branch of Analytical Chemistry. Analytical procedures
used by the USGS were described by Swanson and Huff-
man (1976).

Petrographic Analyses

Petrographic analyses were performed at the Kentucky
Center for Energy Research Laboratory. This laboratory
is equipped with four Leitz petrographic microscopes, in-
cluding one MPV-II and two MPV-Compact photometer
systems for the determination of vitrinite maximum
reflectance. Preparation and examination of the samples
followed ASTM (1981) standards D-2797-72 (preparation),
D-2796-81 and D-2799-72 (maceral analysis), and
D-2798-79 (vitrinite reflectance). Results of the
petrographic analyses for 115 samples are shown in Ap-
pendix lll.
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Figure 4. Flow diagram of procedures used for the analysis of coal samples collected. (ASTM—American Society for
Testing and Materials—analyses performed by U.S. Bureau of Mines, U.S. Dept. of Energy, and Geochemi-

cal Testing Company; remaining analyses performed by the USGS—United States Geological Survey.)

assistance of Peter Zubovic during the early phase of the
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petrographic analyses was provided by the Kentucky
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ly, but the authors extend sincere thanks to all of them.
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ple preparation, proximate analyses, petrographic
analyses, and an assistant during port of the project in
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and Minerals and the Department of Transportation for
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Finally, the entire staff of the Kentucky Geological
Survey has been very supportive. Special thanks are due
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8  ANALYSIS OF COAL SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.

APPENDIX I:
COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL SAMPLING REPORT

LABORATORY NO: K92642 FIELD NO: KGS 023 U.S.G.S. NO: W205324
SAMPLER: Williams AGENCY: KGS DATE: Jan/01/1978
7.5' QUAD: Oneida COUNTY: Owsley DISTRICT: Southwestern
CARTER COORDINATE: SEC 16 ROW K TIER 70 4670 FT FSL, 1200 FT FEL
LATITUDE: 37 DEG 21 MIN 46 SEC LONGITUDE: 83 DEG 44 MIN 15 SEC

ELEVATION (FT): 1000.00, OF POINT AT base of 23, USING altimeter
COMMENTARY: Rone Fork of the Left Fork of Island Creek.
REGIONAL COAL NAME: U Elkhorn No.l GEQO. MAP COAL NAME: Jellico
REPORTED COAL NAME: Jellico  FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness
EXPOSURE: TYPE, surface mine; CONDITION, unknown
SAMPLE CONDITION: unknown
RECOVERY METHOD: channel SAMPLING REGIME: unknown
SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.):
THICKNESS (INCHES): SEAM HEIGHT 20.1, SAMPLE 20.1, COAL ONLY 20.1
STRUCTURAL FEATURE: " SEPARATION:
STRIKE AZIMUTHS: SET 1 o SET 2 = SET 3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 20.01 Sandstone, medium-gray, fine-grained, silty.
Y 1.67 Coal, common, banded.
N 0.16 Underclay, light-gray, plastic.

|
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APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

LABORATORY NO: K92642
LABORATORY : USBM

AIR DRIED LOSS: 2.10%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

FIELD NO: KGS 023

4.30%
35.80%
53.00%

6.90%

5.70%
73.10%
1.80%
0.80%
11.60%
6.90%

13026
0.02%

0.08%
0.70%

COAL ANALYSIS REPORT

U.S.G.S. NO: W205324
REPORT DATE: May/18/1979

37.41%
55.38%
7.21%

5.45%
76.38%
1.88%
0.84%
8.24%
7.21%

13611
0.02%

0.08%
0.73%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2800 deg F
2800 deg F
2800 deg F

3.5
1.2

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

40.31%
59.68%

5.88%
82.32%
2.03%
0.90%
8.87%

14669

0.02%
0.09%
0.79%



10 ANALYSIS OF COAL SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.

COAL SAMPLING REPORT

LABORATORY NO: K92643 FIELD NO: KGS 025 U.S.G.S. NO: W205325
SAMPLER: KGS AGENCY: KGS DATE: Jan/01/1978
7.5' QUAD: Rockholds COUNTY: Whitley DISTRICT: Southwestern
CARTER COORDINATE: SEC 10 ROW D TIER 65 2650 FT FSL, 1400 FT FEL
LATITUDE: 36 DEG 48 MIN 26 SEC LONGITUDE: 84 DEG 5 MIN 17 SEC

ELEVATION (FT): 1256.00, OF POINT AT base of 25, USING unknown
COMMENTARY :

REGIONAL COAL NAME: U Elkhorn No.l GEO. MAP COAL NAME: Jellico
REPORTED COAL NAME: Jellico FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, unknown
SAMPLE CONDITION: unknown

RECOVERY METHOD: channel SAMPLING REGIME: unknown

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.):

THICKNESS (INCHES): SEAM HEIGHT 18.1, SAMPLE 18.1, COAL ONLY 18.1

STRUCTURAL FEATURE: . SEPARATION:
STRIKE AZIMUTHS: SET 1 g L 1L , SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Y 1.51 Coal.

|
J




APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS 11

COAL ANALYSIS REPORT

LABORATORY NO: K92643 FIELD NO: KGS 025 U.S.G.S. NO: W205325
LABORATORY: USBM REPORT DATE: May/21/1979

AIR DRIED LOSS: 2.50%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 4,50%

VOLATILE MATTER 36.00% 37.70% 38.50%
FIXED CARBON 57.50% 60.21% 61.50%
ASH 2.00% 2.09%

ULTIMATE ANALYSIS:

HYDROGEN 5.80% 5.55% 5.66%
CARBON 77.90% 81.57% 83.31%
NITROGEN 2.00% 2.09% 2.14%
TOTAL SULFUR 0.90% 0.94% 0.96%
OXYGEN 11.30% 7.76% 7.93%
ASH 2.00% 2.09%
HEATING VALUE (BTU/LB): 13939 14596 14908
SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 0.08% 0.08% 0.09%
ORGANIC 0.77% 0.81% 0.82%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2310 deg F
SOFTENING TEMP. 2420 deg F
FLUID TEMP. 2510 deg F
FREE SWELLING INDEX 5.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.3




12 - ANALYSIS OF COAL -SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.

COAL SAMPLING REPORT

LABORATORY NO: K92645 FIELD NO: KGS 028 U.S.G.S. NO: W205327
SAMPLER: KGS AGENCY: KGS DATE: Jan/01/1978
7.5' QUAD: Barcreek COUNTY: Clay DISTRICT: Southwestern

CARTER COORDINATE: SEC 23 ROW I TIER 70 2600 FT FSL, 1900 FT FEL
LATITUDE: 37 DEG 10 MIN 26 SEC LONGITUDE: 83 DEG 42 MIN 23 SEC
ELEVATION (FT): 998.00, OF POINT AT base of 28, USING unknown
COMMENTARY :

REGIONAL COAL NAME: L Elkhorn GEO. MAP COAL NAME: Blue Gem
REPORTED COAL NAME: Blue Gem FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, prospect; CONDITION, unknown
SAMPLE CONDITION: unknown

RECOVERY METHOD: channel SAMPLING REGIME: unknown

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.):

THICKNESS (INCHES): SEAM HEIGHT 31.1, SAMPLE 31.1, COAL ONLY 31.1

STRUCTURAL FEATURE: § SEPARATION:
STRIKE AZIMUTHS: SET 1 5 SET 2 s ‘SET" 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Y 2.59 Coal.

|
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APPENDIX I: COAL SAMPLING AND. CLASSICAL ANALYSIS REPORTS 13

COAL ANALYSIS REPORT

LABORATORY NO: K92645 FIELD NO: KGS 028 U.S.G.S. NO: W205327
LABORATORY: USBM REPORT DATE: May/18/1979

AIR DRIED LOSS: 1.40%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.80%

VOLATILE MATTER 39.00% 40.12% 45.61%
FIXED CARBON 46.50% 47 .84% 54.39%
ASH 11.70% 12.04%

ULTIMATE ANALYSIS:

HYDROGEN 5.60% 5.44% 6.18%
CARBON 69.90% 71.91% 81.76%
NITROGEN 1.80% 1.85% 2.11%
TOTAL SULFUR 2.90% 2.98% 3.39%
OXYGEN 8.10% 5.78% 6.56%
ASH 11.70% 12.04%
HEATING VALUE (BTU/LB): 12691 13057 14843
SULFUR FORMS:
SULFATE 0.05% 0.05% 0.06%
PYRITIC 1.20% 1.23% 1.40%
ORGANIC 1.63% 1.68% 1.91%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2210 deg F
SOFTENING TEMP. 2320 deg F
FLUID TEMP. 2410 deg F

FREE SWELLING INDEX 4.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 4.6




14 ANALYSIS OF COAL SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.

COAL SAMPLING REPORT

LABORATORY NO: K92646 FIELD NO: KGS 029 U.S.G.S. NO: W205328
SAMPLER: Williams AGENCY: KGS DATE: Dec/06/1978
7.5" QUAD: Mistletoe COUNTY: Owsley DISTRICT: Southwestern
CARTER COORDINATE: SEC 14 ROW J TIER 72 3500 FT FSL, 800 FT FEL

LATITUDE: 37 DEG 17 MIN 35 SEC LONGITUDE: 83 DEG 33 MIN 10 SEC
ELEVATION (FT): 1310.00, OF POINT AT base of 29, USING topo
COMMENTARY :

REGIONAL COAL NAME: Hazard zone GEO. MAP COAL NAME: Hazard
REPORTED COAL NAME: Hazard FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, prospect; CONDITION, unknown
SAMPLE CONDITION: unknown

RECOVERY METHOD: channel SAMPLING REGIME: unknown

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.):

THICKNESS (INCHES): SEAM HEIGHT 35.8, SAMPLE 35.8, COAL ONLY 31.5

STRUCTURAL FEATURE: ’ SEPARATION:
STRIKE AZIMUTHS: SET 1 o SET 2 o SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 3.94 Sandstone, light-gray, fine-grained, thin- to
med ium-bedded.
0.33 Shale, black, fissile.
1.84 Coal, banded to partly durain; pyrite nodule.
0.36 Clay, medium-gray, carbonaceous.
0.79 Coal, banded, partly durain.
0.49 Clay, light-gray.

Z < < < Z




APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

LABORATORY NO: K92646
LABORATORY: USBM

AIR DRIED LOSS: 2.30%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

FIELD NO: KGS 029

4.10%
32.30%
44.90%

5.10%
62.60%
1.40%
1.80%
10.40%
18.70%

11186
0.04%

0.86%
0.95%

COAL ANALYSIS REPORT

33

.68%
.82%
19.

50%

.84%
.28%
.46%
.88%
.04%
19.

50%

11665

0.04%

0.
0.

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2710 deg F
2800 deg F
2800 deg F

90%
99%

2.0
3.2

U.S.G.S. NO: W205328
REPORT DATE: May/18/1979

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

41.84%
58.16%

6.01%
81.09%
1.81%
2.33%
8.76%

14489

0.05%
1.11%
1.23%




16 ANALYSIS OF COAL SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.

COAL SAMPLING REPORT

LABORATORY NO: K92898 FIELD NO: KGS 030A U.S.G.S. NO: W205329
SAMPLER: Ping AGENCY: KGS DATE: Jan/01/1978
7.5' QUAD: Fount COUNTY: Knox DISTRICT: Southwestern
CARTER COORDINATE: SEC 3 ROW E TIER 68 1450 FT FSL, 2200 FT FEL

LATITUDE: 36 DEG 54 MIN 14 SEC LONGITUDE: 83 DEG 52 MIN 27 SEC
ELEVATION (FT): 1085.00, OF POINT AT base of 30A , USING topo
COMMENTARY :

REGIONAL COAL NAME: U Elkhorn No.l GEO. MAP COAL NAME: Jellico
REPORTED COAL NAME: Fisher FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: unknown

RECOVERY METHOD: channel SAMPLING REGIME: unknown

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.):

THICKNESS (INCHES): SEAM HEIGHT 14.2, SAMPLE 14.2, COAL ONLY 14.2

STRUCTURAL FEATURE: . SEPARATION:
STRIKE AZIMUTHS: SET 1 s OET 2 ¢ SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 0.42 Coal.
N 15.00 Shale.
N 0.26 Coal.
N 20.00 Shale.
Y 1.18 Coal, banded.

|
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APPENDIX I: COAL SAMPLING AND CLASSICAL -ANALYSIS REPORTS 17

LABORATORY NO: K92898
LABORATORY: USBM

AIR DRIED LOSS: 0.80%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

COAL ANALYSIS REPORT

FIELD NO: KGS 030A

U.S.G.S. NO: W205329

REPORT DATE: May/25/1979

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

3.10%
36.60%
58.70%

1.60%

5.50%
79.50%
2.00%
0.80%
10.50%
1.60%

14134
0.01%

0.35%
0.48%

37.77%
60.58%
1.65%

5.32%
82.04%
2.06%
0.83%
8.10%
1.65%

0.01%
0.36%
0.50%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

38.40%
61.59%

5.41%
83.42%
2.10%
0.84%
8.23%

0.01%
0.37%
0.50%

2120 deg F
2210 deg F
2300 deg F

4.0
el




18 - ANALYSIS OF COAL SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.

COAL SAMPLING REPORT

LABORATORY NO: K92900 FIELD NO: KGS 031 U.S.G.S. NO: W205331
SAMPLER: Ping AGENCY: KGS DATE: Jan/01/1978
7.5" QUAD: Fount COUNTY: Knox DISTRICT: Southwestern
CARTER COORDINATE: SEC 3 ROW E TIER 68 2400 FT FSL, 2100 FT FEL
LATITUDE: 36 DEG 54 MIN 24 SEC LONGITUDE: 83 DEG 52 MIN 26 SEC
ELEVATION (FT): 1025.00, OF POINT AT base of 31, USING topo

COMMENTARY :

REGIONAL COAL NAME: L Elkhorn GEO. MAP COAL NAME: Blue Gem

REPORTED COAL NAME: Blue Gem FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, unknown
SAMPLE CONDITION: unknown
RECOVERY METHOD: channel SAMPLING REGIME: unknown

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.):
THICKNESS (INCHES): SEAM HEIGHT 33.0, SAMPLE 28.0, COAL ONLY 28.0
STRUCTURAL FEATURE: " SEPARATION:

STRIKE AZIMUTHS: SET 1 o SOET 2 s OET 3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Y 0.49 Coal (a).
N 0.43 Shale.
Y 1.84 Coal (b).
N Shale.

|
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- APPENDIX I: COAL SAMPLING AND CLASSICAL -ANALYSIS REPORTS 19

LABORATORY NO: K92900
LABORATORY: USBM

AIR DRIED LOSS: 1.20%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

COAL ANALYSIS REPORT

FIELD NO: KGS 031

U.S.G.S. NO: W205331

REPORT DATE: May/25/1979

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

3.30%
38.50%
53.40%

4.80%

6.00%
77.00%
1.90%
0.90%
9.50%
4.80%

13853
0.01%

0.48%
0.37%

39.81%
55.22%
4.96%

5.82%
79.63%
1.96%
0.93%
6.70%
4.96%

14325
0.01%

0.50%
0.38%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

41.89%
58.10%

6.13%
83.78%
2.07%
0.98%
7.04%

15073

0.01%
0.52%
0.40%

2450 deg F
2570 deg F
2660 deg F

4.5
1.3




20 ANALYSIS OF: COAL SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.

COAL SAMPLING REPORT

LABORATORY NO: K92906 FIELD NO: KGS 036 U.S.G.S. NO: W205337
SAMPLER: Harned AGENCY: KGS DATE: Jan/01/1978
7.5' QUAD: Barcreek COUNTY: Clay DISTRICT: Southwestern
CARTER COORDINATE: SEC 16 ROW I TIER 70 4700 FT FSL, 3400 FT FEL
LATITUDE: 37 DEG 11 MIN 46 SEC LONGITUDE: 83 DEG 44 MIN 42 SEC

ELEVATION (FT): 900.00, OF POINT AT base of 36, USING topo
COMMENTARY: In hollow southwest of Jacks Branch School.

REGIONAL COAL NAME: Manchester GEO. MAP COAL NAME: Manchester
REPORTED COAL NAME: Manchester FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh

RECOVERY METHOD: channel SAMPLING REGIME: unknown

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.):

THICKNESS (INCHES): SEAM HEIGHT 35.8, SAMPLE 35.8, COAL ONLY 35.8

STRUCTURAL FEATURE: ~ SEPARATION:
STRIKE AZIMUTHS: SET 1 , SET 2 , SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Y 2.99 Coal.

|
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- APPENDIX I:  COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

LABORATORY NO: K92906
LABORATORY: USBM

" AIR DRIED LOSS: 1.30%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

FIELD NO: KGS 036

3.40%
34.60%
56.50%

5.50%

5.30%
76.30%
1.80%
0.50%
10.50%
5.50%

13721
0.01%

0.34%
0.18%

COAL ANALYSIS REPORT

35.82%
58.49%
5.69%

5.09%
78.99%
1.86%
0.52%
7.85%
5.69%

14204
0.01%

0.35%
0.19%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2800 deg F
2800 deg F
2800 deg F

505
0.7

U.S.G.S. NO: W205337
REPORT DATE: May/30/1979

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

37.98%
62.02%

5.40%
83.75%
1.98%
0.55%
8.32%

15062

0.01%
0.37%
0.20%
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COAL SAMPLING REPORT

LABORATORY NO: K92907 FIELD NO: KGS 037 U.S.G.S. NO: W205338
SAMPLER: Harned AGENCY: KGS DATE: Jan/01/1978
7.5' QUAD: Barcreek COUNTY: Clay DISTRICT: Southwestern
CARTER COORDINATE: SEC 7 ROW I TIER 70 3000 FT FSL, 2600 FT FEL

LATITUDE: 37 DEG 13 MIN 30 SEC LONGITUDE: 83 DEG 43 MIN 32 SEC
ELEVATION (FT): 890.00, OF POINT AT base of 37, USING topo
COMMENTARY :

REGIONAL COAL NAME: Manchester GEO. MAP COAL NAME: Manchester
REPORTED COAL NAME: Manchester FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, underground; CONDITION, active
SAMPLE CONDITION: fresh

RECOVERY METHOD: channel SAMPLING REGIME: unknown

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.):

THICKNESS (INCHES): SEAM HEIGHT 28.0, SAMPLE 28.0, COAL ONLY 28.0

STRUCTURAL FEATURE: R SEPARATION:
STRIKE AZIMUTHS: SET 1 o SET 2 o SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Y 2:33 Coal.



“APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS.

LABORATORY NO: K92907
LABORATORY: USBM

AIR DRIED LOSS: 2.20%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

FIELD NO: KGS 037

4.10%
37.30%
54.50%

4.10%

5.40%
77.30%
1.90%
0.60%
10.70%
4.10%

13970
0.02%

0.25%
0.35%

COAL ANALYSIS REPORT

U.S.G.S. NO: W205338
REPORT DATE: May/25/1979

38.90%
56.83%
4.28%

5.15%
80.61%
1.98%
0.63%
7.35%
4.28%

14568
0.02%

0.26%
0.36%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2800 deg F
2800 deg F
2800 deg F

5.5
0.9

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

40.63%
59.37%

5.38%
84.20%
2.07%
0.65%
7.70%

15218

0.02%
0.27%
0.38%
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COAL SAMPLING REPORT

LABORATORY NO: K96944 FIELD NO: KGS 062 U.S.G.S. NO: W207461
SAMPLER: Currens AGENCY: KGS DATE: Jun/08/1979
7.5' QUAD: Manchester COUNTY: Clay DISTRICT: Southwestern
CARTER COORDINATE: SEC 9 ROW H TIER 69 2150 FT FSL, 625 FT FEL
LATITUDE: 37 DEG 8 MIN 21 SEC LONGITUDE: 83 DEG 46 MIN 8 SEC

ELEVATION (FT): 920.00, OF POINT AT base of 62, USING topo
COMMENTARY :

REGIONAL COAL NAME: Manchester GEO. MAP COAL NAME: Manchester
REPORTED COAL NAME: Manchester FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, roadcut; CONDITION, several years old
SAMPLE CONDITION: wet, faced up

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 28.4, SAMPLE 28.4, COAL ONLY 28.4

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 214, SET 2 111, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N Shale, medium- to dark-gray, sideritic, silty;
carbonaceous at base.
0.26 Canneloid coal, grades to durain.
0.23 Durain.
0.49 Clarain with some vitrain, some durain.
0.03 Vitrain.
0.43 Durain, with clarain.
0.92 Clarain, with abundant vitrain.
1.64 Shale, light-gray, silty, nonplastic, rooted.
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LABORATORY NO: K96944
LABORATORY : USBM

AIR DRIED LOSS: 1.30%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

COAL ANALYSIS REPORT

FIELD NO: KGS 062

U.S.G.S. NO: W207461

REPORT DATE: Nov/30/1979

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

3.00%
37.40%
52.30%

7.30%

5.40%
73.10%
1.70%
1.80%
10.80%
7.30%

13337
0.01%

1.24%
0.50%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

38.56% 41.69%
53.92% 58.30%
7.53%
5.22% 5.65%
75.36% 81.49%
1.75% 1.90%
1.86% 2.01%
8.28% 8.95%
7.53%
13749 14868
0.01% 0.01%
1.28% 1.38%
0.52% 0.56%
2100 deg F
2190 deg F
2310 deg F
2.5
2.7
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COAL SAMPLING REPORT

LABORATORY NO: K96945 FIELD NO: KGS 063 U.S.G.S. NO: W207462
SAMPLER: Currens AGENCY: KGS DATE: Jun/08/1979
7.5" QUAD: Bernstadt COUNTY: Laurel DISTRICT: Southwestern
CARTER COORDINATE: SEC 8 ROW I TIER 64 4500 FT FSL, 3800 FT FEL
LATITUDE: 37 DEG 13 MIN 44 SEC LONGITUDE: 84 DEG 12 MIN 47 SEC

ELEVATION (FT): 1150.00, OF POINT AT base of 64, USING topo
COMMENTARY :

REGIONAL COAL NAME: uncorrelated GEO. MAP COAL NAME: unnamed
REPORTED COAL NAME: unnamed FORMATION OR MEMBER: Lee
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, roadcut; CONDITION, weathered
SAMPLE CONDITION: dry, faced up

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 12.6, SAMPLE 12.6, COAL ONLY 12.6

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 50 , SET 2 135, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 1.64 Shale, medium- to dark-gray; carbonaceous at
base; with abundant plant fossils.
0.23 Durain, with clarain.
0.20 Clarain, with abundant vitrain.
0.33 Clarain.
0.30 Durain.
3.28 Shale, dark-gray, with plant fossils.
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APPENDIX I:--COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

LABORATORY NO: K96945
LABORATORY: USBM

AIR DRIED LOSS: 2.70%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

FIELD NO: KGS 063

4.90%
34.70%
49.40%
11.00%

5.40%
68.40%
1.50%
1.10%
12.70%
11.00%

12334
0.01%

0.51%
0.59%

COAL ANALYSIS REPORT

U.S.G.S. NO: W207462
REPORT DATE: Nov/30/1979

36.49%
51.94%
11.57%

5.10%
71.92%
1.58%
1.16%
8.67%
11.57%

12969
0.01%

0.54%
0.62%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2770 deg F
2600 deg F
2800 deg F

1.5
1.8

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

41.26%
58.74%

5.77%
81.33%
1.78%
1.31%
9.81%

14666

0.01%
0.61%
0.70%
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COAL SAMPLING REPORT

LABORATORY NO: K96817 FIELD NO: KGS 077 U.S.G.S. NO: W207463
SAMPLER: Duncan, Cumbee, Anderson AGENCY: KGS DATE: Jul1/02/1979
7.5' QUAD: London COUNTY: Laurel DISTRICT: Southwestern
CARTER COORDINATE: SEC 12 ROW I TIER 66 4500 FT FSL, 4400 FT FEL
LATITUDE: 37 DEG 12 MIN 44 SEC LONGITUDE: 84 DEG 1 MIN 54 SEC
ELEVATION (FT): 1100.00, OF POINT AT base of 77, USING topo
COMMENTARY :

REGIONAL COAL NAME: Manchester GEO. MAP COAL NAME: Lily
REPORTED COAL NAME: Lily FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, abandoned, 5 years old
SAMPLE CONDITION: weathered

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 13.0, SAMPLE 13.0, COAL ONLY 13.0

STRUCTURAL FEATURE: . SEPARATION:
STRIKE AZIMUTHS: SET 1 s SET 2 y SET .3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Y 1.08 Clarain, abundant, with some vitrain.
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LABORATORY NO: K96817
LABORATORY: USBM

AIR DRIED LOSS: 1.70%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

FIELD NO: KGS 077

3.90%
36.80%
55.90%

3.40%

5.60%
73.80%
1.90%
0.80%
14.60%
3.40%

13869
0.01%

0.23%
0.54%

COAL ANALYSIS REPORT

U.S.G.S. NO: W207463
REPORT DATE: Nov/26/1979

38.29%
58.17%
3.54%

5.37%
76.80%
1.98%
0.83%
11.48%
3.54%

14432
0.01%

0.24%
0.56%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2250 deg F
2360 deg F
2460 deg F

5.0
1.2

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

39.70%
60.30%

5.57%
79.61%
2.05%
0.86%
11.91%

14961

0.01%
0.25%
0.58%
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COAL SAMPLING REPORT

LABORATORY NO: K96946 FIELD NO: KGS 078 U.S.G.S. NO: W207464
SAMPLER: Anderson, Cumbee, Duncan AGENCY: KGS DATE: Jul/02/1979
7.5"' QUAD: London COUNTY: Laurel DISTRICT: Southwestern
CARTER COORDINATE: SEC 13 ROW I TIER 66 950 FT FSL, 1290 FT FEL
LATITUDE: 37 DEG 12 MIN 9 SEC LONGITUDE: 84 DEG 2 MIN 16 SEC
ELEVATION (FT): 1110.00, OF POINT AT base of 78, USING topo
COMMENTARY :

REGIONAL COAL NAME: Manchester GEO. MAP COAL NAME: Lily
REPORTED COAL NAME: Lily FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 17.7, SAMPLE 17.7, COAL ONLY 17.7

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 N24W, SET 2 o SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Y 1.08 Clarain.
Y 0.39 Clarain, with vitrain.

|
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APPENDIX I:  COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

LABORATORY NO: K96946
LABORATORY: USEBM

AIR DRIED LOSS: 1.90%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

FIELD NO: KGS 078

3.80%
37.30%
52.90%

6.00%

5.90%
74.60%
1.80%
1.50%
10.20%
6.00%

13449
0.01%

0.59%
0.91%

COAL ANALYSIS REPORT

U.S.G.S. NO: W207464
REPORT DATE: Nov/29/1979

38.77%
54.99%
6.24%

5.69%
77 .55%
1.87%
1.56%
7.09%
6.24%

13980
0.01%

0.61%
0.95%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2100 deg F
2290 deg F
2410 deg F

3.5
2.2

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

41.35%
58.64%

6.07%
82.70%
2.00%
1.66%
7.57%

14910

0.01%
0.65%
1.01%
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COAL SAMPLING REPORT

LABORATORY NO: K96947 FIELD NO: KGS 079 U.S.G.S. NO: W207465
SAMPLER: Anderson AGENCY: KGS DATE: Jul/03/1979
7.5" QUAD: London COUNTY: Laurel DISTRICT: Southwestern
CARTER COORDINATE: SEC 13 ROW I TIER 66 3400 FT FSL, 4400 FT FEL
LATITUDE: 37 DEG 12 MIN 34 SEC LONGITUDE: 84 DEG 2 MIN 54 SEC

ELEVATION (FT): 1100.00, OF POINT AT base of 79, USING topo
COMMENTARY :

REGIONAL COAL NAME: Manchester GEO. MAP COAL NAME: Lily
REPORTED COAL NAME: Lily FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, abandoned
SAMPLE CONDITION: highly weathered

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 16.9, SAMPLE 16.9, COAL ONLY 16.9

STRUCTURAL FEATURE: . SEPARATION:
STRIKE AZIMUTHS: SET 1 s SEN 2 s SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N Plant fragments, well preserved, with fusain
parting.
Y 1.41 Clarain, with thin vitrain.




APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: K96947 FIELD NO: KGS 079
LABORATORY: USBM

AIR DRIED LOSS: 6.20%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:
TOTAL MOISTURE 10.60%

VOLATILE MATTER 32.90%
FIXED CARBON 53.00%
ASH 3.50%

ULTIMATE ANALYSIS:

HYDROGEN 5.30%
CARBON 65.30%
NITROGEN 1.70%
TOTAL SULFUR 0.60%
OXYGEN 23.60%
ASH 3.50%
HEATING VALUE (BTU/LB): 11272
SULFUR FORMS:
SULFATE 0.01%
PYRITIC 0.18%
ORGANIC 0.41%

36.80%
59.29%
3.92%

4.60%
73.04%
1.90%
0.67%
15.87%
3.92%

12609
0.01%

0.20%
0.46%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX
POUNDS OF SULFUR PER MILLION BTU

2170 deg F
2340 deg F
2420 deg F

1.1

U.S.G.S. NO: W207465
REPORT DATE: Nov/30/1979

38.30%
61.70%

4.79%
76.02%
1.98%
0.70%
16.51%

13122

0.01%
0.21%
0.48%
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COAL SAMPLING REPORT

LABORATORY NO: K96818 FIELD NO: KGS 080 U.S.G.S. NO: W207466
SAMPLER: Anderson, Duncan, Cumbee AGENCY: KGS DATE: Jul/03/1979
7.5' QUAD: London COUNTY: Laurel DISTRICT: Southwestern
CARTER COORDINATE: SEC 11 ROW I TIER 66 1050 FT FSL, 1650 FT FEL
LATITUDE: 37 DEG 12 MIN 10 SEC LONGITUDE: 84 DEG 0O MIN 20 SEC
ELEVATION (FT): 1080.00, OF POINT AT base of 80, USING topo
COMMENTARY :

REGIONAL COAL NAME: Manchester GEO. MAP COAL NAME: Lily
REPORTED COAL NAME: Lily FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active, "outcroppy"
SAMPLE CONDITION: fresh

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 15.0, SAMPLE 15.0, COAL ONLY 15.0

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 N32W, SET 2 N63E, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION

Y 1.25 Clarain, with abundant vitrain, common fusain;
iron oxide on cleat faces.
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COAL ANALYSIS REPORT

LABORATORY NO: K96818 FIELD NO: KGS 080 U.S.G.S. NO: W207466
LABORATORY: USBM REPORT DATE: Nov/21/1979

AIR DRIED LOSS: 2.50%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 5.80%

VOLATILE MATTER 34.10% 36.20% 38.01%
FIXED CARBON 55.60% 59.02% 61.98%
ASH 4.50% 4.78%

ULTIMATE ANALYSIS:

HYDROGEN 5.10% 4.73% 4.96%
CARBON 71.80% 76.22% 80.04%
NITROGEN 1.80% 1.91% 2.01%
TOTAL SULFUR 0.70% 0.74% 0.78%
OXYGEN 16.10% 11.62% 12.21%
ASH 4.50% 4.78%
HEATING VALUE (BTU/LB): 12914 13710 14397
SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 0.22% 0.23% 0.25%
ORGANIC 0.50% 0.53% 0.56%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2130 deg F

SOFTENING TEMP. 2240 deg F

FLUID TEMP. 2310 deg F
FREE SWELLING INDEX 1.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.1
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COAL SAMPLING REPORT

LABORATORY NO: K96948 FIELD NO: KGS 081 U.S.G.S. NO: W207467
SAMPLER: Anderson, Cumbee, Duncan AGENCY: KGS DATE: Jul/02/1979
7.5' QUAD: London COUNTY: Laurel DISTRICT: Southwestern
CARTER COORDINATE: SEC 6 ROW I TIER 66 1780 FT FSL, 4500 FT FEL
LATITUDE: 37 DEG 13 MIN 18 SEC LONGITUDE: 84 DEG 4 MIN 56 SEC
ELEVATION (FT): 1115.00, OF POINT AT base of 81, USING topo
COMMENTARY :

REGIONAL COAL NAME: Manchester GEO. MAP COAL NAME: Lily
REPORTED COAL NAME: Lily FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 24.8, SAMPLE 24.8, COAL ONLY 24.8

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 336, SET 2 51 , SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 0.16 Shale, carbonaceous.
Y 0.66 Clarain, with abundant fractures (filled with
iron sulfide).
Y 1.41 Clarain, with abundant veinlets of vitrain.
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COAL ANALYSIS REPORT

LABORATORY NO: K96948 FIELD NO: KGS 081 U.S.G.S. NO: W207467
LABORATORY : USBM REPORT DATE: Nov/30/1979

AIR DRIED LOSS: 2.20%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 4.20%

VOLATILE MATTER 35.80% 37.37% 39.38%
FIXED CARBON 55.10% 57.51% 60.62%
ASH 4.90% 5.11%

ULTIMATE ANALYSIS:

HYDROGEN 5.60% 5.35% 5.64%
CARBON 74.70% 77.97% 82.18%
NITROGEN 1.80% 1.88% 1.98%
TOTAL SULFUR 1.90% 1.98% 2.09%
OXYGEN 11.00% 7.71% 8.11%
ASH 4.90% 5.11%
HEATING VALUE (BTU/LB): 13465 14055 14813
SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 0.95% 0.99% 1.05%
ORGANIC 0.91% 0.95% 1.00%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2160 deg F
SOFTENING TEMP. 2320 deg F
FLUID TEMP. 2430 deg F

FREE SWELLING INDEX 5.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 2.8
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COAL SAMPLING REPORT

LABORATORY NO: K96819 FIELD NO: KGS 082 U.S.G.S. NO: W207468
SAMPLER: Anderson, Cumbee, Duncan AGENCY: KGS DATE: Jul/03/1979
7.5' QUAD: London COUNTY: Laurel DISTRICT: Southwestern
CARTER COORDINATE: SEC 16 ROW I TIER 66 900 FT FSL, 1300 FT FEL
LATITUDE: 37 DEG 11 MIN 9 SEC LONGITUDE: 84 DEG 4 MIN 16 SEC
ELEVATION (FT): 1230.00, OF POINT AT base of 82, USING topo

COMMENTARY :

REGIONAL COAL NAME: Manchester GEO. MAP COAL NAME: Lily
REPORTED COAL NAME: Lily FORMATION OR MEMBER: Breathitt

RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness
EXPOSURE: TYPE, underground; CONDITION, active
SAMPLE CONDITION: wet, partly underwater
RECOVERY METHOD: channel SAMPLING REGIME: Swanson & Huffman
SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.
THICKNESS (INCHES): SEAM HEIGHT 18.1, SAMPLE 18.1, COAL ONLY 18.1
STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 317, SET 2 , SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Y 1.51 Coal.
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COAL ANALYSIS REPORT

LABORATORY NO: K96819 FIELD NO: KGS 082 U.S.G.S. NO: W207468
LABORATORY: USBM REPORT DATE: Nov/21/1979

AIR DRIED LOSS: 1.20%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.30%

VOLATILE MATTER 38.50% 39.81% 44.20%
FIXED CARBON 48.60% 50.26% 55.80%
ASH 9.60% 9.93%

ULTIMATE ANALYSIS:

HYDROGEN 5.30% 5.10% 5.66%
CARBON 68.60% 70.94% 78.76%
NITROGEN 1.60% 1.65% 1.84%
TOTAL SULFUR 4,30% 4.45% 4.94%
OXYGEN 10.70% 7.93% 8.80%
ASH 9.60% 9.93%
HEATING VALUE (BTU/LB): 12806 13243 14703
SULFUR FORMS:
SULFATE 0.07% 0.07% 0.08%
PYRITIC 3.11% 3.22% 3.57%
ORGANIC 1.11% 1.15% 1.27%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 1980 deg F
SOFTENING TEMP. 2060 deg F
FLUID TEMP. 2150 deg F

FREE SWELLING INDEX

3.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 6.7
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COAL SAMPLING REPORT

LABORATORY NO: K96949 FIELD NO: KGS 083 U.S.G.S. NO: W207469
SAMPLER: Duncan & Cumbee AGENCY: KGS DATE: Jul/05/1979
7.5' QUAD: London COUNTY: Laurel DISTRICT: Southwestern
CARTER COORDINATE: SEC 2 ROW H TIER 66 125 FT FSL, 1400 FT FEL
LATITUDE: 37 DEG 9 MIN 1 SEC LONGITUDE: 84 DEG 1 MIN 17 SEC

ELEVATION (FT): 1253.00, OF POINT AT base of 83, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: U Elkhorn No.l MAP COAL NAME: Jellico
REPORTED COAL NAME: Jellico upper bench FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): top bench

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh
RECOVERY METHOD: channel SAMPLING REGIME: Swanson & Huffman

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 10.6, SAMPLE 10.6, COAL ONLY 10.6

STRUCTURAL FEATURE: § SEPARATION:
STRIKE AZIMUTHS: SET 1 , SET 2 s SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Y 0.30 Clarain, with less abundant vitrain.
Y 0.20 Vitrain, with clarain sulfides (pyrite).
Y 0.39 Clarain, with abundant vitrain.

See KGS 84 for underlying strata.
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LABORATORY NO: K96949
LABORATORY: USBM

AIR DRIED LOSS: 1.60%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

FIELD NO: KGS 083

3.50%
39.20%
51.00%

6.30%

.60%
.50%
.80%
.20%
.60%
6.30%

O L= rwo

13402

0.01%
3.95%
0.26%

COAL ANALYSIS REPORT

U.S.G.S. NO: W207469
REPORT DATE: Nov/30/1979

40.62%
52.85%
6.53%

5.40%
75.13%
1.87%
4.35%
6.72%
6.53%

13889
0.01%

4.09%
0.27%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2070 deg F
2160 deg F
2290 deg F

4.0
6.3

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

43.46%
56.54%

5.77%
80.37%
2.00%
4.66%
7.20%

14858

0.01%
4.38%
0.29%




42 ANALYSIS OF COAL SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.

COAL SAMPLING REPORT

LABORATORY NO: K96950 FIELD NO: KGS 084 U.S.G.S. NO: W207470
SAMPLER: Duncan & Cumbee AGENCY: KGS DATE: Jul/05/1979
7.5' QUAD: London COUNTY: Laurel DISTRICT: Southwestern
CARTER COORDINATE: SEC 2 ROW H TIER 66 125 FT FSL, 1400 FT FEL
LATITUDE: 37 DEG 9 MIN 1 SEC LONGITUDE: 84 DEG 1 MIN 17 SEC

ELEVATION (FT): 1250.00, OF POINT AT base of 84, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: U Elkhorn No.l GEO. MAP COAL NAME: Jellico
REPORTED COAL NAME: Jellico lower bench FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): bottom bench

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh
RECOVERY METHOD: channel SAMPLING REGIME: Swanson & Huffman

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 15.0, SAMPLE 15.0, COAL ONLY 15.0

STRUCTURAL FEATURE: . SEPARATION:
STRIKE AZIMUTHS: SET 1 s SET 2 , SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 83.
N 3.41 Not described.
Y 1.25 Vitrain, 0.2 foot of pyrite in center.
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COAL ANALYSIS REPORT

LABORATORY NO: K96950 FIELD NO: KGS 084

LABORATORY: USBM

AIR DRIED LOSS: 1.50%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.40%
VOLATILE MATTER 37.60%
FIXED CARBON 52.00%
ASH 7.00%

ULTIMATE ANALYSIS:

HYDROGEN 5.50%
CARBON 72.40%
NITROGEN 1.70%
TOTAL SULFUR 3.30%
OXYGEN 10.00%
ASH 7.00%
HEATING VALUE (BTU/LB): 13213
SULFUR FORMS:
SULFATE 0.01%
PYRITIC 2.97%
ORGANIC 0.36%

38.92%
53.83%
7.25%

5.30%
74.95%
1.76%
3.42%
7.32%
7.25%

13678
0.01%

3.07%
0.37%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2090 deg F
2200 deg F
2320 deg F

4.0
5.0

U.S.G.S. NO: W207470
REPORT DATE: Nov/30/1979

41.97%
58.04%

5.71%
80.81%
1.90%
3.68%
7.90%

14747

0.01%
3.31%
0.40%
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COAL SAMPLING REPORT

LABORATORY NO: K96951 FIELD NO: KGS 085 U.S.G.S. NO: W207471
SAMPLER: Duncan & Cumbee AGENCY: KGS DATE: Jul/05/1979
7.5' QUAD: London COUNTY: Laurel DISTRICT: Southwestern
- CARTER COORDINATE: SEC 9 ROW H TIER 66 4500 FT FSL, 1650 FT FEL
LATITUDE: 37 DEG 8 MIN 44 SEC LONGITUDE: 84 DEG 1 MIN 20 SEC

ELEVATION (FT): 1290.00, OF POINT AT base of 85, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: U Elkhorn No.l GEO. MAP COAL NAME: Jellico
REPORTED COAL NAME: Jellico FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, abandoned
SAMPLE CONDITION: weathered

RECOVERY METHOD: channel SAMPLING REGIME: Swanson & Huffman

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 9.1, SAMPLE 9.1, COAL ONLY 9.1

STRUCTURAL FEATURE: s SEPARATION:
STRIKE AZIMUTHS: SET 1 3 OLT @ s SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Y 0.75 Clarain, with abundant vitrain throughout.
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LABORATORY NO: K96951
LABORATORY: USBM

AIR DRIED LOSS: 1.50%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

FIELD NO: KGS 085

3.20%

9.60%
7.20%

5.50%
72.70%
1.60%
2.60%
10.30%
7.20%

13340
0.01%

1.80%
0.81%

COAL ANALYSIS REPORT

U.S.G.S. NO: W207471
REPORT DATE: Nov/30/1979

41.32%
51.24%
7.44%

5.31%
75.11%
1.65%
2.69%
7.80%
7.44%

13782
0.01%

1.86%
0.84%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2100 deg F
2240 deg F
2430 deg F

4.0
3.9

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

44.64%
55.36%

5.74%
81.14%
1.79%
2.90%
8.43%

14889

0.01%
2.01%
0.90%
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COAL SAMPLING REPORT

LABORATORY NO: K97853 FIELD NO: KGS 244 U.S.G.S. NO: W207869
SAMPLER: Currens & Kung AGENCY: KGS DATE: Aug/29/1979
7.5" QUAD: McKee COUNTY: Jackson DISTRICT: Southwestern
CARTER COORDINATE: SEC 8 ROW K TIER 67 3400 FT FSL, 400 FT FEL
LATITUDE: 37 DEG 23 MIN 34 SEC LONGITUDE: 83 DEG 57 MIN 5 SEC

ELEVATION (FT): 1240.00, OF POINT AT base of 244 , USING topo
COMMENTARY :

REGIONAL COAL NAME: Gray Hawk GEO. MAP COAL NAME: Gray Hawk
REPORTED COAL NAME: Gray Hawk FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, exposed 1 week
SAMPLE CONDITION: fresh

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 12.6, SAMPLE 12.6, COAL ONLY 12.6
STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 130, SET 2 215, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 39.37 Shale, dark-gray, silty, grades upward to
sandstone.
Y 0.39 Clarain, with abundant durain.
Y 0.07 Vitrain.
Y 0.20 Clarain.
Y 0.02 Fusain.
Y 0.07 Clarain.
Y 0.02 Fusain.
Y 0.30 Clarain.
N Shale, dark-gray, rooted, silty.
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COAL ANALYSIS REPORT

LABORATORY NO: K97853 FIELD NO: KGS 244 U.S.G.S. NO: W207869
LABORATORY: USBM REPORT DATE: Dec/26/1979

AIR DRIED LOSS: 4.10%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 6.00%

VOLATILE MATTER 36.50% 38.83% 39.76%
FIXED CARBON 55.30% 58.83% 60.24%
ASH 2.20% 2.34%

ULTIMATE ANALYSIS:

HYDROGEN 5.80% 5.46% 5.59%
CARBON 76.50% 81.38% 83.33%
NITROGEN 1.70% 1.81% 1.85%
TOTAL SULFUR 0.60% 0.64% 0.65%
OXYGEN 13.30% 8.37% 8.58%
ASH 2.20% 2.34%
HEATING VALUE (BTU/LB): 13780 14659 15011
SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 0.14% 0.15% 0.15%
ORGANIC 0.49% 0.52% 0.53%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2350 deg F
SOFTENING TEMP. 2440 deg F
FLUID TEMP. 2510 deg F

FREE SWELLING INDEX 3.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 0.9
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COAL SAMPLING REPORT

LABORATORY NO: K97845 FIELD NO: KGS 024 U.S.G.S. NO: W207984
SAMPLER: KGS AGENCY: KGS DATE: Jan/01/1978
7.5' QUAD: Rockholds COUNTY: Whitley DISTRICT: Southwestern
CARTER COORDINATE: SEC 10 ROW D TIER 65 2800 FT FSL, 1900 FT FEL
LATITUDE: 36 DEG 48 MIN 28 SEC LONGITUDE: 84 DEG 5 MIN 23 SEC

ELEVATION (FT): 1175.00, OF POINT AT base of 24, USING unknown
COMMENTARY :

REGIONAL COAL NAME: L Elkhorn GEO. MAP COAL NAME: Blue Gem
REPORTED COAL NAME: Blue Gem FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, unknown
SAMPLE CONDITION: unknown
RECOVERY METHOD: channel SAMPLING REGIME: unknown

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.):

THICKNESS (INCHES): SEAM HEIGHT 16.9, SAMPLE 16.9, COAL ONLY 16.9
STRUCTURAL FEATURE: ’ SEPARATION:
STRIKE AZIMUTHS: SET 1 o SET 2 s SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 44 .95 Shale.
N 0.59 Claystone, medium-gray.
Y 1.41 Coal.
N 0.16 Underclay.




APPENDIX I: - COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS 49

COAL ANALYSIS REPORT

LABORATORY NO: K97845 FIELD NO: KGS 024 U.S.G.S. NO: W207984
LABORATORY: USBM REPORT DATE: Dec/26/1979
AIR DRIED LOSS: 3.30%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 5.20%

VOLATILE MATTER 35.80% 37.77% 38.79%
FIXED CARBON 56.50% 59.60% 61.21%
ASH 2.50% 2.64%

ULTIMATE ANALYSIS:

HYDROGEN 5.70% 5.40% 5.54%
CARBON 76.80% 81.02% 83.21%
NITROGEN 1.90% 2.00% 2.06%
TOTAL SULFUR 0.80% 0.84% 0.87%
OXYGEN 12.30% 8.10% 8.32%
ASH 2.50% 2.64%
HEATING VALUE (BTU/LB): 13610 14357 14745
SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 0.15% 0.16% 0.16%
ORGANIC 0.65% 0.69% 0.70%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 1960 deg F
SOFTENING TEMP. 2050 deg F
FLUID TEMP. 2140 deg F

FREE SWELLING INDEX

1.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.2
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COAL SAMPLING REPORT

LABORATORY NO: K97846 FIELD NO: KGS 026 U.S.G.S. NO: W207985
SAMPLER: KGS AGENCY: KGS DATE: Jan/01/1978
7.5' QUAD: Rockholds COUNTY: Whitley DISTRICT: Southwestern
CARTER COORDINATE: SEC 7 ROW D TIER 66 550 FT FSL, 2650 FT FEL
LATITUDE: 36 DEG 48 MIN 5 SEC LONGITUDE: 84 DEG 3 MIN 33 SEC
ELEVATION (FT): 1135.00, OF POINT AT base of 26, USING unknown
COMMENTARY :

REGIONAL COAL NAME: L Elkhorn GEO. MAP COAL NAME: Blue Gem
REPORTED COAL NAME: Blue Gem FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, unknown
SAMPLE CONDITION: unknown

RECOVERY METHOD: channel SAMPLING REGIME: unknown

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.):

THICKNESS (INCHES): SEAM HEIGHT 20.1, SAMPLE 20.1, COAL ONLY 20.1

STRUCTURAL FEATURE: . SEPARATION:
STRIKE AZIMUTHS: SET 1 s OE] & s SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 60.04 Clay-shale, silty, sandy.
Y 1.67 Coal.
N Underclay, light-gray, plastic.

R

\
3
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LABORATORY NO: K97846
LABORATORY: USBM

AIR DRIED LOSS: 2.10%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

FIELD NO: KGS 026

3.60%
37.00%
56.60%

2.80%

5.70%
78.10%
2.00%
0.70%
10.70%
2.80%

14029
0.01%

0.10%
0.58%

COAL ANALYSIS REPORT

38.
58.
.90%

MNM~NO MR~

38%
71%

.49%
.01%
.07%
.73%
.80%
.90%

14552

0.01%
0.10%
0.60%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2100 deg F
2200 deg F
2330 deg F

3.
1.

5
0

U.S.G.S. NO: W207985
REPORT DATE: Dec/26/1979

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

39.53%
60.47%

5.66%
83.44%
2.14%
0.75%
8.01%

14989

0.01%
0.11%
0.62%
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COAL SAMPLING REPORT

LABORATORY NO: K99438 FIELD NO: KGS 243 U.S.G.S. NO: W208202
SAMPLER: Harned AGENCY: KGS DATE: Aug/07/1979
7.5' QUAD: Hail COUNTY: McCreary DISTRICT: Southwestern
CARTER COORDINATE: SEC 10 ROW E TIER 61 800 FT FSL, 3150 FT FEL
LATITUDE: 36 DEG 53 MIN 8 SEC LONGITUDE: 84 DEG 25 MIN 39 SEC

ELEVATION (FT): 1147.00, OF POINT AT base of 243 , USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Barren Fork GEO. MAP COAL NAME: Barren Fork
REPORTED COAL NAME: Barren Fork FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 44.9, SAMPLE 44.9, COAL ONLY 44.1

STRUCTURAL FEATURE: " SEPARATION:
STRIKE AZIMUTHS: SET 1 , SET 2 s SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N Shale, medium-gray, silty to arenaceous.

Y 0.13 Clarain, with thin-banded vitrain.

Y 0.20 Clarain, with thick-banded vitrain.

Y 0.07 Fusain and durain, equal proportions.

Y 0.13 Clarain, with 30 percent thick-banded vitrain.

Y 0.10 Durain, thin-banded vitrain.

Y 0.26 Clarain, with 20 percent moderately thick-
banded vitrain.

Y 0.03 Pyrite.

Y 1.18 Clarain, bright, with 10 percent thin-banded
vitrain.

Y 0.16 Durain, with thin-banded vitrain.

Y 0.03 Pyrite.

Y 0.62 Durain, with 35 percent vitrain.

Y 0.72 Clarain, with 25 percent moderately thick-
banded vitrain.

Y 0.10 Clarain, with thin shale partings.

N 0.56 Bone.

N Underclay.
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COAL ANALYSIS REPORT

LABORATORY NO: K99438 FIELD NO: KGS 243 U.S.G.S. NO: W208202
LABORATORY: USBM REPORT DATE: Feb/13/1980

AIR DRIED LOSS: 2.20%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.80%

VOLATILE MATTER 37.00% 38.46% 41.11%
FIXED CARBON 53.00% 55.09% 58.89%
ASH 6.20% 6.44%

ULTIMATE ANALYSIS:

HYDROGEN 5.40% 5.17% 5.53%
CARBON 73.10% 75.99% 81.22%
NITROGEN 1.80% 1.87% 2.00%
TOTAL SULFUR 2.30% 2.39% 2.56%
OXYGEN 11.20% 8.14% 8.69%
ASH 6.20% 6.44%
HEATING VALUE (BTU/LB): 13244 13767 14715
SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 0.78% 0.81% 0.87%
ORGANIC 1.51% 1.57% 1.68%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 1990 deg F
SOFTENING TEMP. 2080 deg F
FLUID TEMP. 2170 deg F

FREE SWELLING INDEX

5.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 3.5
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COAL SAMPLING REPORT

LABORATORY NO: K99450 FIELD NO: KGS 130 U.S.G.S. NO: W208217
SAMPLER: Chesnut & Hoke AGENCY: KGS DATE: Oct/30/1979
7.5' QUAD: Barthell COUNTY: McCreary DISTRICT: Southwestern
CARTER COORDINATE: SEC 2 ROW C TIER 59 3850 FT FSL, 2800 FT FEL

LATITUDE: 36 DEG 44 MIN 38 SEC LONGITUDE: 84 DEG 36 MIN 34 SEC
ELEVATION (FT): 1130.00, OF POINT AT base of 130 , USING topo
COMMENTARY :

REGIONAL COAL NAME: Stearns No.2 GEO. MAP COAL NAME: Stearns No.2
REPORTED COAL NAME: Stearns No.2 FORMATION OR MEMBER: Lee
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh

RECOVERY METHOD: channel SAMPLING REGIME: Swanson & Huffman

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 49.6, SAMPLE 49.6, COAL ONLY 44.5

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 360, SET 2 270, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 19.69 Shale, medium-dark-gray, slightly silty,
fissile.
N 9.84 Sandstone, light-gray, with accretionary

bedding, intensively bioturbated, pyritic, with
steeply ascending coal splits.

N 1.31 Canneloid coal, charcoal-olive, blocky,
conchoidal fracture (bone).

Y 0.33 Clarain, with abundant vitrain.

Y 0.16 Pyrite, banded, coaly.

Y 0.49 Clarain, with abundant vitrain, some durain.

Y 0.10 Shale, dark-gray, carbonaceous.

Y 0.07 Coal, bony.

Y 0.43 Clarain, with abundant vitrain, some durain.

Y 0.07 Shale, black, carbonaceous.

Y 0.26 Clarain, with abundant vitrain, some durain.

Y 0.03 Shale, black, carbonaceous.

Y 0.33 Clarain, with some vitrain.

Y 0.03 Shale, black, carbonaceous, with vitrain
streaks.

Y 0.66 Clarain, with abundant vitrain, some durain.

Y 0.03 Shale, black, carbonaceous.

Y 0.33 Clarain, with abundant vitrain.

Y 0.82 Clarain, interbedded with argillaceous durain
(bone), scattered thin vitrain, slightly
pyritic.

N 0.59 Bone, fissile, not mined, low in sulfur, high
in ash.

N 0.16 Shale, medium-dark-gray, silty(?).
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COAL ANALYSIS REPORT

LABORATORY NO: K99450 FIELD NO: KGS 130 U.S.G.S. NO: W208217
LABORATORY: USBM REPORT DATE: Feb/15/1980

AIR DRIED LOSS: 1.30%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.70%

VOLATILE MATTER 43.40% 44.60% 48.76%
FIXED CARBON 45.60% 46.86% 51.24%
ASH 8.30% 8.53%

ULTIMATE ANALYSIS:

HYDROGEN 5.50% 5.34% 5.84%
CARBON 71.20% 73.17% 80.00%
NITROGEN 1.40% 1.44% 1.57%
TOTAL SULFUR 4.20% 4.32% 4.72%
OXYGEN 9.30% 7.20% 7.87%
ASH 8.30% 8.53%
HEATING VALUE (BTU/LB): 13058 13420 14672
SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 2.15% 2.21% 2.42%
ORGANIC 2.08% 2.14% 2.34%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2480 deg F
SOFTENING TEMP. 2570 deg F
FLUID TEMP. 2660 deg F
FREE SWELLING INDEX 5.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 6.4
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COAL SAMPLING REPORT

LABORATORY NO: LO0125 FIELD NO: KGS 147 U.S.G.S. NO: W209507
SAMPLER: Kung & Hester  AGENCY: KGS DATE: Nov/28/1979
7.5' QUAD: Booneville COUNTY: Owsley DISTRICT: Southwestern
CARTER COORDINATE: SEC 6 ROW L TIER 71 700 FT FSL, 500 FT FEL
LATITUDE: 37 DEG 28 MIN 7 SEC LONGITUDE: 83 DEG 39 MIN 6 SEC

ELEVATION (FT): 940.00, OF POINT AT base of 147, USING topo
COMMENTARY :

REGIONAL COAL NAME: U Elkhorn No.l GEO. MAP COAL NAME: Jellico
REPORTED COAL NAME: Jellico FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh

RECOVERY METHOD: channel SAMPLING REGIME: Swanson & Huffman

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 28.3, SAMPLE 28.3, COAL ONLY 28.3

STRUCTURAL FEATURE: " SEPARATION:
STRIKE AZIMUTHS: SET 1 o SET 2 s SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N Siltstone, light-gray.

Y 0.16 Clarain and durain.

Y 0.33 Vitrain, predominantly, with clarain.

Y 0.10 Vitrain, with two very thin layers of fusain.

Y 0.49 Vitrain, predominantly, with durain layers.

Y 0.26 Vitrain.

Y 0.16 Vitrain, with two thin layers of fusain,
pyritic.

Y 0.59 Vitrain; pyritic at base.

Y 0.26 Vitrain, with durain; fusain near base.
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LABORATORY NO: LO0125
LABORATORY: USBM

AIR DRIED LOSS: 1.30%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

FIELD NO: KGS 147

3.00%
36.90%
55.10%

5.00%

.50%
.90%
.20%
.70%
.70%
.00%

MO =MrR o

13712

0.01%
0.91%
0.79%

COAL ANALYSIS REPORT

38.04%
56.80%
5.15%

5.32%
78.25%
2.27%
1.75%
7.26%
5.15%

14136
0.01%

0.94%
0.81%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2560 deg F
2640 deg F
2740 deg F

4.0
2.5

U.S.G.S. NO: W209507
REPORT DATE: Mar/19/1980

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

40.11%
59.89%

5.61%
82.50%
2.39%
1.85%
7.65%

14905

0.01%
0.99%
0.86%
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COAL SAMPLING REPORT

LABORATORY NO: LO0126 FIELD NO: KGS 148 U.S.G.S. NO: W209508
SAMPLER: Kung AGENCY: KGS DATE: Nov/28/1979
7.5' QUAD: Booneville COUNTY: Owsley DISTRICT: Southwestern
CARTER COORDINATE: SEC 23 ROW L TIER 70 200 FT FSL, 4510 FT FEL
LATITUDE: 37 DEG 25 MIN 2 SEC LONGITUDE: 83 DEG 42 MIN 56 SEC
ELEVATION (FT): 1050.00, OF POINT AT base of 148, USING topo

COMMENTARY :

REGIONAL COAL NAME: U Elkhorn No.l GEO. MAP COAL NAME: Jellico

REPORTED COAL NAME: Jellico  FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness
EXPOSURE: TYPE, prospect; CONDITION, slightly weathered

SAMPLE CONDITION: fresh
RECOVERY METHOD: channel SAMPLING REGIME: Swanson & Huffman

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.
THICKNESS (INCHES): SEAM HEIGHT 24.0, SAMPLE 24.0, COAL ONLY 22.0
STRUCTURAL FEATURE: . SEPARATION:

STRIKE AZIMUTHS: SET 1 s ST 2 s SET 3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N Siltstone and sandstone.
N 0.98 Sandstone.
N 0.59 Coal.
N 2.26 Claystone.
Y 0.49 Clarain, with some durain.
Y 0.16 Shale(?).
Y 0.43 Vitrain, with some fusain.
Y 0.49 Clarain and vitrain.
Y 0.10 Fusain.
Y 0.33 Vitrain and clarain.
N Claystone seat rock.
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COAL ANALYSIS REPORT

LABORATORY NO: L00126 FIELD NO: KGS 148 U.S.G.S. NO: W209508
LABORATORY: USBM REPORT DATE: Mar/19/1980

AIR DRIED LOSS: 2.40%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 4.80%

VOLATILE MATTER 33.60% 35.29% 39.07%
FIXED CARBON 52.40% 55.04% 60.93%
ASH 9.20% 9.66%

ULTIMATE ANALYSIS:

HYDROGEN 5.30% 5.00% 5.54%
CARBON 69.20% 72.69% 80.47%
NITROGEN 2.00% 2.10% 2.33%
TOTAL SULFUR 1.00% 1.05% 1.16%
OXYGEN 13.40% 9.50% 10.50%
ASH 9.20% 9.66%
HEATING VALUE (BTU/LB): 12223 12839 14213
SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 0.20% 0.21% 0.23%
ORGANIC 0.77% 0.81% 0.90%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2090 deg F
SOFTENING TEMP. 2200 deg F
FLUID TEMP. 2280 deg F

FREE SWELLING INDEX 1.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.6
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COAL SAMPLING REPORT

LABORATORY NO: L04871 FIELD NO: KGS 293 U.S.G.S. NO: W209675
SAMPLER: Currens AGENCY: KGS DATE: Jan/10/1980
7.5' QUAD: Beattyville COUNTY: Lee DISTRICT: Southwestern
CARTER COORDINATE: SEC 23 ROW N TIER 70 400 FT FSL, 100 FT FEL
LATITUDE: 37 DEG 35 MIN 4 SEC LONGITUDE: 83 DEG 42 MIN 1 SEC

ELEVATION (FT): 860.00, OF POINT AT base of 293, USING topo
COMMENTARY :

REGIONAL COAL NAME: Gray Hawk GEO. MAP COAL NAME: Gray Hawk
REPORTED COAL NAME: Gray Hawk FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, roadcut; CONDITION, 1 week old
SAMPLE CONDITION: very fresh

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 13.8, SAMPLE 13.8, COAL ONLY 13.8

STRUCTURAL FEATURE: 3 SEPARATION:
STRIKE AZIMUTHS: SET 1 s SET 2 s SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 3.28 Siltstone, gray.
N 9.84 Sandstone and siltstone.
N 9.84 Siltstone, medium- to dark-gray, flaser-bedded,

slightly carbonaceous, micaceous, possibly
sideritic; arenaceous near top.

Y 0.36 Clarain and durain, uniformly interlaminated;
with regular, 3-mm thick laminae.
Y 0.66 Clarain, with abundant thin- to thick-bedded

vitrain, scattered durain; fusain laminae, 3 to
5 mm thick, 7 cm above base; no obvious pyrite.

Y 0.13 Durain, with scattered vitrain.
N Siltstone, medium to dark gray, rooted,
slickensided.

}
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COAL ANALYSIS REPORT

LABORATORY NO: L04871 FIELD NO: KGS 293 U.S.G.S. NO: W209675
LABORATORY : USBM REPORT DATE: Dec/02/1980
AIR DRIED LOSS: 2.80%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 5.10%
VOLATILE MATTER 36.30% 38.25% 39.89%
FIXED CARBON 54.70% 57 .64% 60.11%
ASH 3.90% 4.11%

ULTIMATE ANALYSIS:
HYDROGEN 5.60% 5.30% 5.53%
CARBON 73.70% 77.66% 80.99%
NITROGEN 1.70% 1.79% 1.87%
TOTAL SULFUR 0.60% 0.63% 0.66%
OXYGEN 14.50% 10.51% 10.95%
ASH 3.90% 4.11%

HEATING VALUE (BTU/LB): 13132 13837 14431

SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 0.03% 0.03% 0.03%
ORGANIC 0.55% 0.58% 0.60%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2480 deg F
SOFTENING TEMP. 2610 deg F
FLUID TEMP. 2700 deg F

FREE SWELLING INDEX 1.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 0.9
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COAL SAMPLING REPORT

LABORATORY NO: U10087 FIELD NO: KGS 326 U.S.G.S. NO: W210152
SAMPLER: Currens AGENCY: KGS DATE: Apr/08/1980
7.5' QUAD: Beattyville COUNTY: Lee DISTRICT: Southwestern
CARTER COORDINATE: SEC 3 ROW M TIER 70 2400 FT FSL, 1900 FT FEL

LATITUDE: 37 DEG 34 MIN 24 SEC LONGITUDE: 83 DEG 42 MIN 24 SEC
ELEVATION (FT): 690.00, OF POINT AT base of 326, USING topo
COMMENTARY :

REGIONAL COAL NAME: Beattyville GEO. MAP COAL NAME: Beattyville
REPORTED COAL NAME: Beattyville FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, roadcut; CONDITION, active
SAMPLE CONDITION: fresh, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 41.7, SAMPLE 41.7, COAL ONLY 41.7

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 130, SET 2 35, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N 9.84 Siltstone, medium-gray, sideritic, laminated to
bioturbated.

Y 0.75 Clarain, with abundant medium vitrain.

Y 0.02 Fusain.

Y 0.16 Clarain, with abundant medium- to thick-banded
vitrain.

Y 0.01 Fusain.

Y 0.85 Clarain, with abundant medium-banded vitrain,
scattered, thin-banded fusain; pyritic.

Y 1.67 Clarain, very homogeneous, with abundant thin-
banded vitrain; slightly pyritic.

N 0.98 Ganister, light-gray, argillaceous at top, with
abundant rooting.

N 9.84 Sandstone, light-gray, fine-grained, rooted at
top.
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COAL ANALYSIS REPORT

LABORATORY NO: U10087 FIELD NO: KGS 326 U.S.G.S. NO: W210152
LABORATORY: Geo Test REPORT DATE: Nov/20/1981

AIR DRIED LOSS: 1.69%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.61%

VOLATILE MATTER 38.19% 39.62% 42.14%
FIXED CARBON 52.45% 54.42% 57.87%
ASH 5.75% 5.97%

ULTIMATE ANALYSIS:

HYDROGEN 5.46% 5.25% 5.58%
CARBON 73.11% 75.85% 80.66%
NITROGEN 1.77% 1.84% 1.95%
TOTAL SULFUR 2.43% 2.52% 2.68%
OXYGEN 11.48% 8.57% 9.13%
ASH 5.75% 5.97%
HEATING VALUE (BTU/LB): 13168 13662 14528
SULFUR FORMS:
SULFATE 0.17% 0.18% 0.19%
PYRITIC 1.42% 1.47% 1.57%
ORGANIC 0.84% 0.87% 0.93%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 1980 deg F
SOFTENING TEMP. 2060 deg F
FLUID TEMP. 2150 deg F
FREE SWELLING INDEX 2.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 3.7
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COAL SAMPLING REPORT

LABORATORY NO: U10088 FIELD NO: KGS 329 U.S.G.S. NO: W210153
SAMPLER: Currens AGENCY: KGS DATE: Apr/10/1980
7.5' QUAD: Beattyville COUNTY: Owsley DISTRICT: Southwestern
CARTER COORDINATE: SEC 16 ROW M TIER 71 3900 FT FSL, 600 FT FEL
LATITUDE: 37 DEG 31 MIN 39 SEC LONGITUDE: 83 DEG 39 MIN 7 SEC

ELEVATION (FT): 1012.80, OF POINT AT base of 329, USING altimeter

COMMENTARY :

REGIONAL COAL NAME: U Elkhorn No.3 GEO. MAP COAL NAME: U Elkhorn No.3

REPORTED COAL NAME: U Elkhorn No.3 FORMATION OR MEMBER: Breathitt

RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, 1 year old

SAMPLE CONDITION: dry, slightly weathered

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 19.1, SAMPLE 19.1, COAL ONLY 19.1

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 230, SET 2 310, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION

N 32.81 Siltstone, medium-gray to dark- gray to black
near base, laminated to bioturbated, sideritic.

Y 0.62 Clarain.

Y 0.03 Fusain, pyritic.

Y 0.23 Clarain, with abundant medium-banded vitrain.

Y 0.02 Fusain.

Y 0.69 Clarain, with abundant medium-banded vitrain;
clay in cleat.

N 6.96 Siltstone, medium- to dark-gray, arenaceous,
sideritic; possibly rooted near top.

N 0.66 Coal.
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COAL ANALYSIS REPORT

LABORATORY NO: U10088 FIELD NO: KGS 329 U.S.G.S. NO: W210153
LABORATORY: Geo Test REPORT DATE: Nov/20/1981

AIR DRIED LOSS: 1.77%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.63%

VOLATILE MATTER 40.16% 41.67% 44.71%
FIXED CARBON 49.67% 51.54% 55.29%
ASH 6.54% 6.79%

ULTIMATE ANALYSIS:

HYDROGEN 5.49% 5.28% 5.66%
CARBON 72.04% 74.76% 80.19%
NITROGEN 1.69% 1.75% 1.88%
TOTAL SULFUR 2.98% 3.09% 3.32%
OXYGEN 11.26% 8.33% 8.95%
ASH 6.54% 6.79%
HEATING VALUE (BTU/LB): 13005 13495 14477
SULFUR FORMS:
SULFATE 0.23% 0.24% 0.26%
PYRITIC 1.77% 1.84% 1.97%
ORGANIC 0.98% 1.02% 1.09%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2050 deg F
SOFTENING TEMP. 2100 deg F
FLUID TEMP. 2180 deg F
FREE SWELLING INDEX 3.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 4.6
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COAL SAMPLING REPORT

LABORATORY NO: U10186 FIELD NO: KGS 343 U.S.G.S. NO: W210253
SAMPLER: Currens AGENCY: KGS DATE: May/13/1980
7.5' QUAD: Heidelberg COUNTY: Lee DISTRICT: Southwestern

CARTER COORDINATE: SEC 23 ROW M TIER 69 3500 FT FSL, 3350 FT FEL
LATITUDE: 37 DEG 30 MIN 35 SEC LONGITUDE: 83 DEG 47 MIN 42 SEC
ELEVATION (FT): 920.00, OF POINT AT base of 343, USING topo

COMMENTARY :

REGIONAL COAL NAME: Gray Hawk GEO. MAP COAL NAME: Gray Hawk
REPORTED COAL NAME: Gray Hawk FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, ACTIVE
SAMPLE CONDITION: fresh, dry, clean

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 16.0, SAMPLE 16.0, COAL ONLY 16.0

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 s OET 2 s SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 19.69 Siltstone, dark-gray, laminated(?), weathered.
N 3.28 Sandstone, possibly rooted.
N 6.00 Siltstone, light-gray, medium- to fine-grained,
flaser-bedded, argillaceous, micaceous.
N 9.84 Sandstone, light-gray, medium- to fine-grained,

flaser-bedded, argillaceous, micaceous.

N 16.40 Siltstone, medium-gray, arenaceous,
lenticularly bedded, sideritic, intensively
bioturbated, micaceous, slightly carbonaceous.

Y 0.75 Clarain.

Y 0.02 Fusain.

Y 0.36 Clarain.

Y 0.07 Fusain.

Y 0.13 Clarain.

N Clay, light-gray, plastic, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10186 FIELD NO: KGS 343 U.S.G.S. NO: W210253
LABORATORY: Geo Test REPORT DATE: Dec/18/1981

AIR DRIED LOSS: 1.78%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 4.98%

VOLATILE MATTER 35.76% 37.63% 38.45%
FIXED CARBON 57.25% 60.25% 61.56%
ASH 2.01% 2.12%

ULTIMATE ANALYSIS:

HYDROGEN 5.46% 5.16% 5.27%
CARBON 76.62% 80.63% 82.38%
NITROGEN 1.68% 1.77% 1.81%
TOTAL SULFUR 0.64% 0.67% 0.69%
OXYGEN 13.59% 9.65% 9.85%
ASH 2.01% 2.12%
HEATING VALUE (BTU/LB): 13542 14252 14560
SULFUR FORMS:
SULFATE 0.03% 0.03% 0.03%
PYRITIC 0.19% 0.20% 0.20%
ORGANIC 0.42% 0.44% 0.45%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2330 deg F
SOFTENING TEMP. 2580 deg F
FLUID TEMP, 2680 deg F

FREE SWELLING INDEX 1.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 0.9
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COAL SAMPLING REPORT

LABORATORY NO: Ul0187 FIELD NO: KGS 344 U.S.G.S. NO: W210254
SAMPLER: Currens AGENCY: KGS DATE: May/14/1980
7.5' QUAD: Alcorn COUNTY: Jackson DISTRICT: Southwestern
CARTER COORDINATE: SEC 20 ROW M TIER 65 1550 FT FSL, 1100 FT FEL
LATITUDE: 37 DEG 31 MIN 15 SEC LONGITUDE: 84 DEG 5 MIN 14 SEC

ELEVATION (FT): 1310.00, OF POINT AT base of 344, USING topo
COMMENTARY :

REGIONAL COAL NAME: uncorrelated GEO. MAP COAL NAME: unnamed
REPORTED COAL NAME: unnamed FORMATION OR MEMBER: Lee
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, clean, wet

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 14.6, SAMPLE 14.6, COAL ONLY 13.8

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 40 , SET 2 130, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N 9.84 Siltstone, medium-gray, weathered.

N 0.33 Coal, weathered.

N 3.28 Siltstone, medium-gray, sideritic(?), rooted?
(partly covered).

N 0.26 Siltstone, black, laminated, carbonaceous.

Y 0.26 Clarain.

Y 0.30 Durain, with thin-banded vitrain.

Y 0.56 Clarain.

Y 0.07 Siltstone, dark-gray, carbonaceous, laminated.

Y 0.03 Clarain.

N Siltstone, light-gray; rapidly covered by

rising water.

|
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COAL ANALYSIS REPORT

LABORATORY NO: Ul0187 FIELD NO: KGS 344
LABORATORY: Geo Test

AIR DRIED LOSS: 1.25%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 4.08%
VOLATILE MATTER 32.44%
FIXED CARBON 53.08%
ASH 10.40%

ULTIMATE ANALYSIS:

HYDROGEN 5.12%
CARBON 70.25%
NITROGEN 1.58%
TOTAL SULFUR 0.59%
OXYGEN 12.06%
ASH 10.40%
HEATING VALUE (BTU/LB): 12376
SULFUR FORMS:
SULFATE 0.01%
PYRITIC 0.11%
ORGANIC 0.47%

33.82%
55.34%
10.84%

4.86%
73.24%
1.65%
0.62%
8.79%
10.84%

12902
0.01%

0.11%
0.49%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX
POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2800 deg F
2800 deg F
2800 deg F

2.0
1.0

U.S.G.S. NO: W210254
REPORT DATE: Dec/18/1981

37.93%
62.07%

5.45%
82.14%
1.85%
0.69%
9.87%

14471

0.01%
0.13%
0.55%
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COAL SAMPLING REPORT

LABORATORY NO: U10188 FIELD NO: KGS 345 U.S.G.S. NO: W210255
SAMPLER: Currens AGENCY: KGS DATE: May/14/1980
7.5' QUAD: McKee COUNTY: Jackson DISTRICT: Southwestern
CARTER COORDINATE: SEC 4 ROW L TIER 68 100 FT FSL, 3050 FT FEL
LATITUDE: 37 DEG 29 MIN 1 SEC LONGITUDE: 83 DEG 53 MIN 38 SEC

ELEVATION (FT): 1160.00, OF POINT AT base of 345, USING topo
COMMENTARY :

REGIONAL COAL NAME: Gray Hawk GEO. MAP COAL NAME: Gray Hawk
REPORTED COAL NAME: Gray Hawk FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, very wet

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 15.8, SAMPLE 15.8, COAL ONLY 15.4

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 215, SET 2 315, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 6.56 Siltstone, weathered.
N 3.28 Siltstone, medium-gray, sideritic.
N 0.16 Sandstone or limestone, inaccessible.
N 13.12 Siltstone, medium-gray, sideritic, bioturbated.
N 3.28 Siltstone, coaly, laminated.
Y 0.59 Clarain, pyritic.
Y 0.02 Fusain.
X 0.07 Clarain.
Y 0.03 Pyrite.
Y 0.39 Clarain, pyritic.
Y 0.21 Coal, pyritic, under water.
N Clay, plastic.




APPENDIX T: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

LABORATORY NO: Ul0188
LABORATORY: Geo Test

AIR DRIED LOSS: 0.84%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

FIELD NO: KGS 345

3.53%
38.33%
53.78%

4.36%

5.53%
74.15%
1.79%
2.34%
1.83%
4.36%

13438
0.08%

1.95%
0.31%

COAL ANALYSIS REPORT

U.S.G.S. NO: W210255
REPORT DATE: Dec/18/1981

39.73%
55.75%
4.52%

5.32%
76.86%
1.86%
2.43%
9.01%
4.52%

13930
0.08%

2.02%
0.32%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2080 deg F
2140 deg F
2200 deg F

2.0
3.5

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

41.61%
58.39%

5.58%
80.50%
1.94%
2.54%
9.44%

14590

0.09%
2.12%
0.34%
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COAL SAMPLING REPORT

LABORATORY NO: U10068 FIELD NO: KGS 327 U.S.G.S. NO: W210294
SAMPLER: Currens AGENCY: KGS DATE: Apr/10/1980
7.5' QUAD: Manchester COUNTY: Clay DISTRICT: Southwestern
CARTER COORDINATE: SEC 23 ROW I TIER 69 4850 FT FSL, 700 FT FEL
LATITUDE: 37 DEG 10 MIN 48 SEC LONGITUDE: 83 DEG 47 MIN 9 SEC

ELEVATION (FT): 960.00, OF POINT AT base of 327, USING topo

COMMENTARY :

REGIONAL COAL NAME: Manchester GEO. MAP COAL NAME: Manchester

REPORTED COAL NAME: Man., t & b benches FORMATION OR MEMBER: Breathitt

RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active

SAMPLE CONDITION: fresh, dry

RECOVERY METHOD: channel SAMPLING REGIME: Swanson & Huffman

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 38.6, SAMPLE 34.6, COAL ONLY 34.6

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 355, SET 2 270, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N 82.02 Siltstone, medium-gray, laminated, sideritic;
sandy near top; growth (compaction) faults
common.

Y 0.95 Clarain, with abundant medium- to thick-banded
vitrain; slightly pyritic.

Y 0.16 Durain.

Y 1.05 Clarain, with abundant thin- to medium-banded
vitrain.

N 0.33 Siltstone, dark-gray, carbonaceous, with
abundant plant fragments; slickensided

Y 0.59 Clarain, with abundant medium-banded vitrain
(KGS 328, composited with KGS 327).

Y 0.13 Durain, with scattered thin-banded vitrain (KGS
328, composited with KGS 327).

N Siltstone, dark-gray, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10068 FIELD NO: KGS 327 U.S.G.S. NO: W210294
LABORATORY: Geo Test REPORT DATE: Nov/20/1981

AIR DRIED LOSS: 0.55%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.53%

VOLATILE MATTER 35.57% 36.49% 39.12%
FIXED CARBON 55.35% 56.79% 60.88%
ASH 6.55% 6.72%

ULTIMATE ANALYSIS:

HYDROGEN 5.44% 5.29% 5.67%
CARBON 76.03% 78.01% 83.63%
NITROGEN 1.76% 1.81% 1.94%
TOTAL SULFUR 0.67% 0.69% 0.74%
OXYGEN 9.55% 7.48% 8.02%
ASH 6.55% 6.72%
HEATING VALUE (BTU/LB): 13571 13924 14927
SULFUR FORMS:
SULFATE 0.02% 0.02% 0.02%
PYRITIC 0.05% 0.05% 0.05%
ORGANIC 0.60% 0.62% 0.66%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2800 deg F
SOFTENING TEMP. 2800 deg F
FLUID TEMP, 2800 deg F
FREE SWELLING INDEX 4.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.0
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COAL SAMPLING REPORT

LABORATORY NO: U10105 FIELD NO: KGS 367 U.S.G.S. NO: W210346
SAMPLER: Currens AGENCY: KGS DATE: Jun/11/1980
7.5" QUAD: Billows COUNTY: Pulaski DISTRICT: Southwestern
CARTER COORDINATE: SEC 1 ROW H TIER 62 3500 FT FSL, 2000 FT FEL
LATITUDE: 37 DEG 9 MIN 35 SEC LONGITUDE: 84 DEG 20 MIN 25 SEC

ELEVATION (FT): 985.00, OF POINT AT base of 367, USING survey
COMMENTARY: Kentucky Highway 80 improvement at Sandy Gap, between
Somerset and London.

REGIONAL COAL NAME: uncorrelated GEO. MAP COAL NAME: unnamed
REPORTED COAL NAME: unnamed FORMATION OR MEMBER: Lee
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, roadcut; CONDITION, active
SAMPLE CONDITION: fresh, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 11.4, SAMPLE 11.4, COAL ONLY 11.4

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 310, SET 2 20 , SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 368.
N 8.20 Sandstone, fine-grained, weathers bright-red-
brown to yellow.
N 3.28 Shale, black, carbonaceous, laminated.
N 0.66 Coal.
N 0.98 Sandstone, fine-grained, rooted, discontinuous,
with pillow structures.
N 29.86 Siltstone, medium-gray, grading upward to
black.
Shale; arenaceous zone at base is ripple-bedded
and bioturbated.
0.13 Siltstone, coaly, highly pyritic.
0.95 Clarain, with abundant thin-banded vitrain;
slightly pyritic at top.
N 6.56 Sandstone, medium-gray, medium-grained,
micaceous, feldspathic, with large-scale trough
crossbeds; rooted at top.

- Z
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LABORATORY NO: U10105
LABORATORY: Geo Test

AIR DRIED LOSS: 2.21%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

FIELD NO: KGS 367

3.23%
37.90%
51.83%

7.04%

5.52%
71.63%
1.75%
2.30%
1.76%
7.04%

13128
0.08%

1.65%
0.57%

COAL ANALYSIS REPORT

39.
.56%
.28%

O M= 5o

17%

.33%
.02%
.81%
.38%
.18%
4%

28%

13567

0.08%

1.

71%

0.59%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

1990 deg F
2050 deg F
2140 deg F

4.
3.

5
5

U.S.G.S. NO: W210346
REPORT DATE: Dec/08/1981

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

42.24%
57.76%

5.75%
79.83%
1.95%
2.56%
9.91%

14631

0.09%
1.84%
0.64%
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COAL SAMPLING REPORT

LABORATORY NO: U10106 FIELD NO: KGS 368 U.S.G.S. NO: W210347
SAMPLER: Currens AGENCY: KGS DATE: Jun/11/1980
7.5' QUAD: Billows COUNTY: Pulaski DISTRICT: Southwestern
CARTER COORDINATE: SEC 5 ROW H TIER 63 2150 FT FSL, 650 FT FEL
LATITUDE: 37 DEG 9 MIN 21 SEC LONGITUDE: 84 DEG 19 MIN 8 SEC

ELEVATION (FT): 1076.40, OF POINT AT base of 368, USING survey
COMMENTARY :

REGIONAL COAL NAME: uncorrelated GEO. MAP COAL NAME: unnamed
REPORTED COAL NAME: unnamed FORMATION OR MEMBER: Lee
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, roadcut; CONDITION, active
SAMPLE CONDITION: fresh, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 9.1, SAMPLE 9.1, COAL ONLY 9.1

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 330, SET 2 40 , SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N 6.56 Siltstone.

N 6.56 Sandstone, light-gray, medium-grained
(inaccessible).

N 0.16 Siltstone, dark-gray, laminated.

Y 0.75 Clarain, with abundant thin- to medium-banded
vitrain; slightly pyritic.

N 0.26 Siltstone, light-gray, sideritic, rooted.

N 0.30 Sandstone, light-gray, medium grained.

See KGS 367 for underlying strata.
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LABORATORY NO: U10106
LABORATORY: Geo Test

AIR DRIED LOSS: 2.31%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

FIELD NO: KGS 368

3.27%
37.65%
51.16%

7.92%

.24%
.88%
LA7%
.85%
.64%
.92%

NOLH—=OW

12826

0.21%
3.51%
1.13%

COAL ANALYSIS REPORT

U.S.G.S. NO: W210347
REPORT DATE: Dec/08/1981

38.92%
52.89%
8.19%

5.04%
73.28%
1.52%
5.01%
6.96%
8.19%

13260
0.22%

3.63%
1.17%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2070 deg F
2110 deg F
2160 deg F

2.5
7.6

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

42.39%
57.61%

5.49%
79.81%
1.66%
5.46%
7.58%

14442

0.24%
3.95%
1.27%
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COAL SAMPLING REPORT

LABORATORY NO: U10026 FIELD NO: KGS 393 U.S.G.S. NO: W211631
SAMPLER: Pollock AGENCY: IMMR DATE: Aug/06/1980
7.5' QUAD: Sturgeon COUNTY: Lee DISTRICT: Southwestern
CARTER COORDINATE: SEC 5 ROW L TIER 69 5950 FT FSL, 2125 FT FEL
LATITUDE: 37 DEG 29 MIN 59 SEC LONGITUDE: 83 DEG 49 MIN 26 SEC
ELEVATION (FT): 980.00, OF POINT AT base of 393, USING topo

COMMENTARY :

REGIONAL COAL NAME: Gray Hawk GEO. MAP COAL NAME: Gray Hawk
REPORTED COAL NAME: Gray Hawk FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness
EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh
RECOVERY METHOD: channel SAMPLING REGIME: Holmes
SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.
THICKNESS (INCHES): SEAM HEIGHT 14.6, SAMPLE 14.6, COAL ONLY 14.6
STRUCTURAL FEATURE: . SEPARATION:
STRIKE AZIMUTHS: SET 1 , SET 2 , SET 3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 19.69 Shale, medium-gray, interbedded with siltstone
in top 3 m.
Y 1.21 Coal, vitrain, with occasional fusain.
N 0.49 Clay, medium-1ight-gray, micaceous, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10026 FIELD NO: KGS 393
LABORATORY: Geo Test

AIR DRIED LOSS: 1.32%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 4.07%
VOLATILE MATTER 36.32% 37.86%
FIXED CARBON 57.20% 59.63%
ASH 2.41% 2.51%
ULTIMATE ANALYSIS:
HYDROGEN 5.57% 5.33%
CARBON 76.90% 80.16%
NITROGEN 1.81% 1.89%
TOTAL SULFUR 0.62% 0.65%
OXYGEN 12.69% 9.46%
ASH 2.41% 2.51%
HEATING VALUE (BTU/LB): 13575 14151
SULFUR FORMS:
SULFATE 0.01% 0.01%
PYRITIC 0.11% 0.11%
ORGANIC 0.50% 0.52%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2550 deg F
SOFTENING TEMP. 2630 deg F
FLUID TEMP. 2690 deg F

FREE SWELLING INDEX

2.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 0.9

U.S.G.S. NO: W211631
REPORT DATE: Nov/11/1981

38.84%
61.16%

5.47%
82.23%
1.94%
0.66%
9.70%

14516

0.01%
0.12%
0.53%
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COAL SAMPLING REPORT

LABORATORY NO: U10031 FIELD NO: KGS 424 U.S.G.S. NO: W212054
SAMPLER: Currens AGENCY: KGS DATE: Oct/01/1980
7.5' QUAD: Nevelsville COUNTY: Wayne DISTRICT: Southwestern
CARTER COORDINATE: SEC 8 ROW D TIER 59 6000 FT FSL, 800 FT FEL

LATITUDE: 36 DEG 48 MIN 59 SEC LONGITUDE: 84 DEG 37 MIN 10 SEC
ELEVATION (FT): 1070.00, OF POINT AT base of 424, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Stearns zone GEO. MAP COAL NAME: Stearns
REPORTED COAL NAME: Stearns FORMATION OR MEMBER: Lee
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 32.7, SAMPLE 32.7, COAL ONLY 32.7

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 250 , SET 2 350 , SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 13.12 Sandstone, thin-bedded.
N 45.93 Siltstone, medium-gray, arenaceous;

carbonaceous at base.

Y 1.12 Clarain, with abundant thin-banded vitrain.

Y 0.07 Fusain,

Y 1.54 Clarain, with abundant medium-banded vitrain,
pyrite at base.

N Siltstone, black, highly carbonaceous.




APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

LABORATORY NO: U10031
LABORATORY: Geo Test

AIR DRIED LOSS: 0.16%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

FIELD NO: KGS 424

2.45%
40.65%
48.09%

8.81%

5.44%
72.04%
1.43%
3.15%
9.13%
8.81%

13075
0.09%

1.68%
1.38%

COAL ANALYSIS REPORT

a1.
49.
.03%

W W= wo

67%
30%

.30%
.85%
A47%
.23%
.12%
.03%

13403

0.09%

1.
L.

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP,
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2080 deg F
2210 deg F
2320 deg F

72%
41%

5.5
4.8

U.S.G.S. NO: W212054
REPORT DATE: Nov/11/1981

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

45.81%
54.19%

5.82%
81.18%
1.61%
3.55%
7.84%

14734

0.10%
1.89%
1.56%
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COAL SAMPLING REPORT

LABORATORY NO: U10032 FIELD NO: KGS 425 U.S.G.S. NO: W212055
SAMPLER: Currens AGENCY: KGS DATE: Oct/01/1980
7.5' QUAD: Wiborg COUNTY: McCreary DISTRICT: Southwestern

CARTER COORDINATE: SEC 22 ROW E TIER 61 3950 FT FSL, 2600 FT FEL
LATITUDE: 36 DEG 50 MIN 39 SEC LONGITUDE: 84 DEG 26 MIN 32 SEC
ELEVATION (FT): 1147.00, OF POINT AT base of 425, USING survey
COMMENTARY :

REGIONAL COAL NAME: Barren Fork GEO. MAP COAL NAME: Barren Fork
REPORTED COAL NAME: Barren Fork FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, underground; CONDITION, active
SAMPLE CONDITION: fresh, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 34.8, SAMPLE 34.8, COAL ONLY 34.6

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 350, SET 2 210, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 0.98 Siltstone, medium-gray, sideritic, with
scattered plant fragments.
N 0.43 Siltstone, coaly, laminated.
Y 1.35 Clarain, with abundant thin-banded vitrain;

pyritic at top.

Y 0.02 Pyrite.

Y 0.66 Clarain, with abundant thin-banded vitrain.

Y 0.89 Clarain, interlaminated with abundant, black
siltstone; pyritic.

N Siltstone, medium-gray, carbonaceous, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10032 FIELD NO: KGS 425 U.S.G.S. NO: W212055
LABORATORY: Geo Test REPORT DATE: Nov/11/1981

AIR DRIED LOSS: 0.26%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.87%

VOLATILE MATTER 35.26% 36.30% 41.03%
FIXED CARBON 50.67% 52.16% 58.96%
ASH 11.20% 11.53%

ULTIMATE ANALYSIS:

HYDROGEN 5.08% 4.90% 5.54%
CARBON 69.49% 71.54% 80.87%
NITROGEN 1.85% 1.90% 2.15%
TOTAL SULFUR 1.94% 2.00% 2.26%
OXYGEN 10.44% 8.13% 9.18%
ASH 11.20% 11.53%
HEATING VALUE (BTU/LB): 12346 12710 14367
SULFUR FORMS:
SULFATE 0.03% 0.03% 0.03%
PYRITIC 0.89% 0.92% 1.04%
ORGANIC 1.02% 1.05% 1.19%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2320 deg F
SOFTENING TEMP. 2600 deg F
FLUID TEMP. 2680 deg F
FREE SWELLING INDEX 3.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 3.1
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COAL SAMPLING REPORT

LABORATORY NO: U10139 FIELD NO: KGS 427 U.S.G.S. NO: W212089
SAMPLER: Currens AGENCY: KGS DATE: 0ct/09/1980
7.5' QUAD: Williamsburg COUNTY: Whitley DISTRICT: Southwestern

CARTER COORDINATE: SEC 18 ROW C TIER 64 1450 FT FSL, 2850 FT FEL
LATITUDE: 36 DEG 41 MIN 14 SEC LONGITUDE: 84 DEG 12 MIN 35 SEC
ELEVATION (FT): 1842.00, OF POINT AT base of 427, USING topo
COMMENTARY :

REGIONAL COAL NAME: Fire Clay rider GEO. MAP COAL NAME: Big Mary
REPORTED COAL NAME: Big Mary FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, drill hole.; CONDITION, active
SAMPLE CONDITION: fresh

RECOVERY METHOD: core SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 2.25 in.

THICKNESS (INCHES): SEAM HEIGHT 28.0, SAMPLE 26.0, COAL ONLY 26.0

STRUCTURAL FEATURE: . SEPARATION:
STRIKE AZIMUTHS: SET 1 , SET 2 o SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Depth to top of core: 106.25 feet.
N 0.07 Siltstone, dark-gray.
Y 0.66 Clarain, with abundant thin- to medium-banded

vitrain, scattered thin-banded fusain; broken;
thickness approximate.

N 0.10 Siltstone, highly carbonaceous.

N 0.07 Pyrite.

Y 0.85 Clarain, with thin (to 2 cm) siltstone parting
(removed); very badly crushed; thickness
approximate.

Y 0.66 Clarain, very badly crushed; siltstone

intermixed (siltstone probably from seat rock,
picked out).

N 0.10 Siltstone, medium-gray, slightly carbonaceous,
possibly rooted, calcareous.
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COAL ANALYSIS REPORT

LABORATORY NO: U10139 FIELD NO: KGS 427 U.S.G.S. NO: W212089
LABORATORY: Geo Test REPORT DATE: Dec/08/1981

AIR DRIED LOSS: 0.21%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.21%

VOLATILE MATTER 39.71% 40.61% 44.73%
FIXED CARBON 49.,08% 50.19% 55.28%
ASH 9.00% 9.20%

ULTIMATE ANALYSIS:

HYDROGEN 5.33% 5.20% 5.72%
CARBON 73.10% 74.75% 82.33%
NITROGEN 1.75% 1.79% 1.97%
TOTAL SULFUR 2.80% 2.86% 3.15%
OXYGEN 8.02% 6.20% 6.83%
ASH 9.00% 9.20%
HEATING VALUE (BTU/LB): 13170 13468 14833
SULFUR FORMS:
SULFATE 0.04% 0.04% 0.05%
PYRITIC 1.67% 1.71% 1.88%
ORGANIC 1.09% 1.11% 1.23%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2080 deg F
SOFTENING TEMP. 2190 deg F
FLUID TEMP. 2470 deg F

FREE SWELLING INDEX 4.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 4.3
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COAL SAMPLING REPORT

LABORATORY NO: U10140 FIELD NO: KGS 428 U.S.G.S. NO: W212090
SAMPLER: Currens AGENCY: KGS DATE: Oct/09/1980
7.5' QUAD: Williamsburg COUNTY: Whitley DISTRICT: Southwestern
CARTER COORDINATE: SEC 19 ROW C TIER 64 5700 FT FSL, O FT FEL
LATITUDE: 36 DEG 41 MIN 56 SEC LONGITUDE: 84 DEG 11 MIN O SEC

ELEVATION (FT): 1879.00, OF POINT AT base of 428, USING topo
COMMENTARY :

REGIONAL COAL NAME: Fire Clay rider GEO. MAP COAL NAME: Big Mary
REPORTED COAL NAME: Big Mary FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, drill hole ; CONDITION, active
SAMPLE CONDITION: fresh, wet

RECOVERY METHOD: core SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 2.25 in.

THICKNESS (INCHES): SEAM HEIGHT 36.8, SAMPLE 27.2, COAL ONLY 27.2

STRUCTURAL FEATURE: . SEPARATION:
STRIKE AZIMUTHS: SET 1 & SET 2 s SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Depth to top of run: 58.5 feet.

N 2.43 Siltstone, medium-gray, carbonaceous,
laminated.

Y 0.85 Clarain, with scattered thin- to medium-banded
vitrain; pyritic at base; broken; thickness
approximate.

N 0.46 Claystone, dark-gray, laminated.

Y 0.39 Canneloid coal, pyritic.

Y 0.07 Clarain (run no, 2).

N 0.07 Pyrite.

Y 0.79 Clarain, with scattered medium- to thick-banded

vitrain; very badly broken at top 0.5 m;
claystone parting 0.19 m from base; thickness
approximate.

.20 Claystone, carbonaceous, rooted.

Pyrite.

+16 Clarain, badly broken.

+15 Siltstone, medium-gray, rooted, plastic,
sideritic.
Depth bottom run: 65 feet.

Z<=Z==
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COAL ANALYSIS REPORT

LABORATORY NO: U10140 FIELD NO: KGS 428 U.S.G.S. NO: W212090
LABORATORY: Geo Test REPORT DATE: Dec/08/1981

AIR DRIED LOSS: 0.33%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.15%

VOLATILE MATTER 39.51% 40.38% 45.78%
FIXED CARBON 46.80% 47.83% 54.22%
ASH 11.54% 11.79%

ULTIMATE ANALYSIS:

HYDROGEN 5.24% 5.11% 5.79%
CARBON 70.55% 72.10% 81.74%
NITROGEN 1.63% 1.67% 1.89%
TOTAL SULFUR 2.59% 2.65% 3.00%
OXYGEN 8.45% 6.68% 7.58%
ASH 11.54% 11.79% |
I
HEATING VALUE (BTU/LB): 12781 13062 14808 |
SULFUR FORMS:
SULFATE 0.09% 0.09% 0.10%
PYRITIC 1.30% 1.33% 1.51%
ORGANIC 1.20% 1.23% 1.39%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2360 deg F
SOFTENING TEMP. 2570 deg F
FLUID TEMP. 2660 deg F
FREE SWELLING INDEX 3.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 4.1
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COAL SAMPLING REPORT

LABORATORY NO: U10141 FIELD NO: KGS 429 U.S.G.S. NO: W212091
SAMPLER: Currens AGENCY: KGS DATE: Oct/10/1980
7.5' QUAD: Corbin COUNTY: Laurel DISTRICT: Southwestern
. CARTER COORDINATE: SEC 4 ROW F TIER 66 3250 FT FSL, 700 FT FEL
LATITUDE: 36 DEG 59 MIN 32 SEC LONGITUDE: 84 DEG 3 MIN 9 SEC

ELEVATION (FT): 1078.00, OF POINT AT base of 429, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Manchester GEO. MAP COAL NAME: Lily
REPORTED COAL NAME: Lily FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, dry
RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 31.5, SAMPLE 29.5, COAL ONLY 29.5

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 350, SET 2 285, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 98.43 Siltstone, medium-gray, arenaceous, sideritic.
Y 0.30 Durain, with scattered thin-banded vitrain.
Y 0.98 Clarain, with abundant thin-banded vitrain.
N 0.07 Pyrite, laterally continuous.
Y 0.20 Clarain.
N 0.10 Pyrite, laterally continuous.
Y 0.98 Clarain, with abundant thin-banded vitrain.

—_
1
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COAL ANALYSIS REPORT

LABORATORY NO: U10141 FIELD NO: KGS 429 U.S.G.S. NO: W212091
LABORATORY: Geo Test REPORT DATE: Dec/08/1981

AIR DRIED LOSS: 0.42%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.53%

VOLATILE MATTER 37.04% 38.00% 39.95%
FIXED CARBON 55.68% 57.13% 60.05%
ASH 4.75% 4.87%

ULTIMATE ANALYSIS:

HYDROGEN 5.49% 5.34% 5.62%
CARBON 77.47% 79.48% 83.55%
NITROGEN 2.04% 2.09% 2.20%
TOTAL SULFUR 1.42% 1.46% 1.53%
OXYGEN 8.83% 6.76% 7.10%
ASH 4.75% 4.87%
HEATING VALUE (BTU/LB): 13902 14264 14993
SULFUR FORMS:
SULFATE 0.04% 0.04% 0.04%
PYRITIC 0.54% 0.55% 0.58%
ORGANIC 0.84% 0.86% 0.91%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2250 deg F
SOFTENING TEMP. 2480 deg F
FLUID TEMP. 2600 deg F

FREE SWELLING INDEX 5.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 2.0
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COAL SAMPLING REPORT

LABORATORY NO: U10613 FIELD NO: KGS 448 U.S.G.S. NO: W212495
SAMPLER: Currens & Estes AGENCY: KGS DATE: Nov/12/1980
7.5' QUAD: Winfield COUNTY: McCreary DISTRICT: Southwestern

CARTER COORDINATE: SEC 20 ROW B TIER 61 5700 FT FSL, 1100 FT FEL
LATITUDE: 36 DEG 36 MIN 56 SEC LONGITUDE: 84 DEG 25 MIN 13 SEC
ELEVATION (FT): 1300.00, OF POINT AT base of 448, USING topo
COMMENTARY :

REGIONAL COAL NAME: Manchester GEO. MAP COAL NAME: River Gem
REPORTED COAL NAME: River Gem FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, clean, wet

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 34.3, SAMPLE 28.3, COAL ONLY 28.3

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 360, SET 2 275, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 449.

N 24.61 Siltstone, medium-gray, slightly carbonaceous,
sideritic, bioturbated, with abundant plant
fragments; rooted at top.

0.20 Siltstone, highly carbonaceous.
Pyrite.
1.02 Clarain, with abundant medium-banded vitrain,
scattered thin-banded fusain.

- Z Z
o
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N 0.49 Siltstone, laminated, highly carbonaceous.
Y 0.36 Durain.

Y 0.98 Clarain.

N Claystone, dark-gray.
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COAL ANALYSIS REPO

LABORATORY NO: U10613 FIELD NO: KGS 448
LABORATORY: Geo Test

AIR DRIED LOSS: 0.56%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.95%
VOLATILE MATTER 36.50%
FIXED CARBON 53.96%
ASH 6.59%

ULTIMATE ANALYSIS:

HYDROGEN 5.42%
CARBON 75.62%
NITROGEN 1.76%
TOTAL SULFUR 0.89%
OXYGEN 9.72%
ASH 6.59%
HEATING VALUE (BTU/LB): 13513
SULFUR FORMS:
SULFATE 0.05%
PYRITIC 0.16%
ORGANIC 0.68%

RT

U.S.G.S. NO: W212495
REPORT DATE: Apr/15/1982

37.61%
55.60%
6.79%

5.24%
77.92%
1.81%
0.92%
7.32%
6.79%

13924
0.05%

0.16%
0.70%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX
POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2700 deg F
2800 deg F
2800 deg F

4.0
1.3

40.35%
59.65%

.63%
.60%
.95%
.98%
.84%

~NO=wwb

14939

0.06%
0.18%
0.75%
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COAL SAMPLING REPORT

LABORATORY NO: U10614 FIELD NO: KGS 449 U.S.G.S. NO: W212496
SAMPLER: Currens & Estes AGENCY: KGS DATE: Nov/12/1980
7.5' QUAD: Winfield COUNTY: McCreary DISTRICT: Southwestern
CARTER COORDINATE: SEC 20 ROW B TIER 61 5550 FT FSL, 700 FT FEL
LATITUDE: 36 DEG 36 MIN 55 SEC LONGITUDE: 84 DEG 25 MIN 9 SEC

ELEVATION (FT): 1328.00, OF POINT AT base of 449, USING topo
COMMENTARY :
REGIONAL COAL NAME: Manchester rdr GEO. MAP COAL NAME: River Gem rdr

REPORTED COAL NAME: River Gem rdr FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 11.8, SAMPLE 11.0, COAL ONLY 11.0

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 180, SET 2 95, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 9.84 Sandstone, weathered, silty.
N 1.64 Sandstone, medium-gray, fine- to medium-
grained, carbonaceous, micaceous, bioturbated
(rooted).
N 10.50 Siltstone, dark-gray, micaceous, laminated to

ripple-bedded.

0.13 Clarain, pyritic.

0.07 Siltstone, carbonaceous, laminated.

0.79 Clarain, with abundant thin-banded vitrain.
See KGS 448 for underlying strata.

<= <
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COAL ANALYSIS REPORT

LABORATORY NO: Ul0614 FIELD NO: KGS 449 U.S.G.S. NO: W212496
LABORATORY: Geo Test REPORT DATE: Apr/15/1982

AIR DRIED LOSS: 0.64%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.09%

VOLATILE MATTER 35.64% 36.78% 38.57%
FIXED CARBON 56.76% 58.57% 61.43%
ASH 4.51% 4.65%

ULTIMATE ANALYSIS:

HYDROGEN 5.49% 5.31% 5.57%
CARBON 77.29% 79.76% 83.65%
NITROGEN 1.92% 1.98% 2.08%
TOTAL SULFUR 0.72% 0.74% 0.78%
OXYGEN 10.07% 7.56% 7.92%
ASH 4.51% 4.65%
HEATING VALUE (BTU/LB): 13817 14258 14954
SULFUR FORMS:
SULFATE 0.05% 0.05% 0.05%
PYRITIC 0.03% 0.03% 0.03%
ORGANIC 0.64% 0.66% 0.69%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2360 deg F
SOFTENING TEMP. 2500 deg F
FLUID TEMP. 2590 deg F
FREE SWELLING INDEX 3.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.0
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COAL SAMPLING REPORT

LABORATORY NO: Ul0618 FIELD NO: KGS 453 U.S.G.S. NO: W212500
SAMPLER: Currens & Estes AGENCY: KGS DATE: Nov/19/1980
7.5"'" QUAD: Bernstadt COUNTY: Laurel DISTRICT: Southwestern
CARTER COORDINATE: SEC 6 ROW H TIER 65 4550 FT FSL, 4550 FT FEL
LATITUDE: 37 DEG 8 MIN 45 SEC LONGITUDE: 84 DEG 9 MIN 56 SEC

ELEVATION (FT): 1261.00, OF POINT AT base of 453, USING topo
COMMENTARY :
REGIONAL COAL NAME: Manchester rider GEO. MAP COAL NAME: Colony rider

REPORTED COAL NAME: Colony rider FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, 1 week o1d
SAMPLE CONDITION: damp, weathered

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 11.2, SAMPLE 11.2, COAL ONLY 11.2

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 195, SET 2 115, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 7.87 Shale, gray, weathering to orange-yellow;
scattered lenses of dark-gray; carbonaceous; no
fossils; prone to slump when wet.
N 1.97 Shale, medium- to dark-gray, with no fossils
evident; prone to slumping when wet.
0.62 Clarain.
0.02 Fusain.
0.30 Clarain.
See KGS 454 for underlying strata.

—< < <
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COAL ANALYSIS REPORT

LABORATORY NO: U10618 FIELD NO: KGS 453 U.S.G.S. NO: W212500
LABORATORY: Geo Test REPORT DATE: Apr/15/1982

AIR DRIED LOSS: 0.66%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.84%
VOLATILE MATTER 40.24% 41.42% 45.46%
FIXED CARBON 48.29% 49.70% 54.55%
ASH 8.63% 8.88%

ULTIMATE ANALYSIS:
HYDROGEN 5.09% 4.91% 5.39%
CARBON 71.33% 73.41% 80.57%
NITROGEN 1.62% 1.67% 1.83%
TOTAL SULFUR 3.91% 4.02% 4.42%
OXYGEN 9.42% 7.11% 7.79%
ASH 8.63% 8.88%

HEATING VALUE (BTU/LB): 12985 13364 14668

SULFUR FORMS:
SULFATE 0.19% 0.20% 0.21%
PYRITIC 2.68% 2.76% 3.03%
ORGANIC 1.04% 1.07% 1.17%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2010 deg F
SOFTENING TEMP. 2120 deg F
FLUID TEMP. 2170 deg F
FREE SWELLING INDEX 4.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 6.0
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COAL SAMPLING REPORT

LABORATORY NO: U10619 FIELD NO: KGS 454 U.S.G.S. NO: W212501
SAMPLER: Currens & Estes AGENCY: KGS DATE: Nov/19/1980
7.5' QUAD: Bernstadt COUNTY: Laurel DISTRICT: Southwestern
CARTER COORDINATE: SEC 10 ROW H TIER 64 4150 FT FSL, 50 FT FEL
LATITUDE: 37 DEG 8 MIN 41 SEC LONGITUDE: 84 DEG 10 MIN 1 SEC

ELEVATION (FT): 1240.00, OF POINT AT base of 454, USING topo
COMMENTARY :

REGIONAL COAL NAME: Manchester GEO. MAP COAL NAME: Colony
REPORTED COAL NAME: Colony FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 23.6, SAMPLE 22.8, COAL ONLY 22.8

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 335, SET 2 265, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 453.
N 8.53 Siltstone, medium-gray, disturbed; grades to
rooted, dark-gray claystone at top.
N 9.84 Sandstone, medium-gray, mildly bedded; no
fossils evident.
N 2.95 Sandstone, medium-gray, coarse-grained,

slightly carbonaceous; no fossils evident.

N 1.97 Siltstone; no fossils evident.

Y 0.49 Clarain, with abundant thin- to thick-bedded
vitrain.

N 0.07 Pyrite.

Y 1.41 Clarain, with abundant thin-banded vitrain,
scattered thin-banded fusain; very homogenous.

N Claystone, dark-gray-black, carbonaceous,

rooted.
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LABORATORY NO: U10619
LABORATORY: Geo Test

AIR DRIED LOSS: 0.95%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

3.
.51%
.12%
.73%

FIELD NO: KGS 454

64%

.72%
.46%
.02%
.12%
.95%
.73%

13956

0.
0.
0.

05%
25%
82%

COAL ANALYSIS REPORT

41

= 0D = N =

.00%
.20%
.80%

51%
.43%
.10%
.16%
.00%
.80%

14484

0.
0.
0.

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2180 deg F
2270 deg F
2350 deg F

05%
26%
85%

5.0
1.6

U.S.G.S. NO: W212501
REPORT DATE: Apr/15/1982

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

41.75%
58.25%

5.61%
82.91%
2.13%
1.18%
8.17%

14747

0.05%
0.26%
0.87%
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COAL SAMPLING REPORT

LABORATORY NO: U10620 FIELD NO: KGS 455 U.S.G.S. NO: W212502
SAMPLER: Currens & Estes AGENCY: KGS DATE: Nov/10/1980
7.5' QUAD: Heidrick COUNTY: Knox DISTRICT: Southwestern
CARTER COORDINATE: SEC 7 ROW E TIER 68 3350 FT FSL, 1100 FT FEL
LATITUDE: 36 DEG 53 MIN 33 SEC LONGITUDE: 83 DEG 53 MIN 14 SEC
ELEVATION (FT): 1090.00, OF POINT AT base of 455, USING topo

COMMENTARY:

REGIONAL COAL NAME: U Elkhorn No.l GEO. MAP COAL NAME: Jellico

REPORTED COAL NAME: Jellico  FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, roadcut; CONDITION, 1 week old
SAMPLE CONDITION: dry, weathered
RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.
THICKNESS (INCHES): SEAM HEIGHT 20.9, SAMPLE 20.9, COAL ONLY 20.9
STRUCTURAL FEATURE: cleat, SEPARATION:

STRIKE AZIMUTHS: SET 1 20, SET 2 100, SET 3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 29.53 Siltstone, medium-gray, weathers orange, sandy.
N 6.89 Sandstone, medium-gray, weathers orange-brown,
medium- to fine-grained, carbonaceous.
Y 1.74 Clarain, with abundant thick- to thin-banded
vitrain.
N Claystone, dark-gray.

|
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LABORATORY NO: U10620
LABORATORY: Geo Test

AIR DRIED LOSS: 1.05%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

COAL ANALYSIS REPORT

FIELD NO: KGS 455

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

3.18%
38.47%
56.06%

2.29%

5.57%
79.42%
1.72%
0.78%
10.22%
2.29%

14216
0.01%

0.03%
0.74%

U.S.G.S. NO: W212502

REPORT DATE:

39.73%
57.90%

.39%
.02%
.78%
.81%
.63%
.37%

NNO =MW

14682

0.01%
0.03%
0.76%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2240 deg F
2320 deg F
2360 deg F

3.5
1.1

Apr/15/1982

40.70%
59.31%

5.52%
84.02%
1.82%
0.83%
7.81%

15039

0.01%
0.03%
0.78%
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COAL SAMPLING REPORT

LABORATORY NO: U10633 FIELD NO: KGS 464 U.S.G.S. NO: W212758
SAMPLER: Currens AGENCY: KGS DATE: Jan/20/1981
7.5' QUAD: Cowcreek COUNTY: Owsley DISTRICT: Southwestern
CARTER COORDINATE: SEC 2 ROW K TIER 71 5450 FT FSL, 2900 FT FEL

LATITUDE: 37 DEG 24 MIN 54 SEC LONGITUDE: 83 DEG 36 MIN 36 SEC
ELEVATION (FT): 930.00, OF POINT AT base of 464, USING survey
COMMENTARY :

REGIONAL COAL NAME: U Elkhorn No.2 GEO. MAP COAL NAME: unmapped
REPORTED COAL NAME: U Elkhorn No.2 FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, few days old
SAMPLE CONDITION: dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 17.3, SAMPLE 16.9, COAL ONLY 16.9

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 55, SET 2 150, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Upper Elkhorn No.3 horizon.
3.28 Sandstone.
4.92 Siltstone, medium-gray, sideritic.
9.84 Shale, black, carbonaceous, highly sideritic.
0.49 Coal.
19.69 Siltstone, medium-gray, sideritic, laminated to
partly bioturbated.
N 4.92 Siltstone, very dark-gray, highly carbonaceous,
with abundant plant fragments, laminated,
pyritic; no bioturbation observed.

ZEZTZTZTE

Y 0.98 Clarain, with abundant medium-banded vitrain;
pyritic.

N 0.03 Siltstone, black, highly carbonaceous, pyritic.

Y 0.43 Clarain, with abundant medium-banded vitrain,

clay in cleat.
N Siltstone, dark-gray to black, rooted, hard.

\
L
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COAL ANALYSIS REPORT

LABORATORY NO: U10633 FIELD NO: KGS 464 U.S.G.S. NO: W212758
LABORATORY: Geo Test REPORT DATE: Apr/15/1982

AIR DRIED LOSS: 0.55%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.27%

VOLATILE MATTER 40.22% 41.15% 43.78%
FIXED CARBON 51.64% 52.84% 56.22%
ASH 5.87% 6.01%

ULTIMATE ANALYSIS:

HYDROGEN 5.40% 5.27% 5.60%
CARBON 74.49% 76.22% 81.09%
NITROGEN 1.83% 1.87% 1.99%
TOTAL SULFUR 3.23% 3.30% 3.52%
OXYGEN 9.18% 7.33% 7.80%
ASH 5.87% 6.01%
HEATING VALUE (BTU/LB): 13709 14027 14924
SULFUR FORMS:
SULFATE 0.09% 0.09% 0.10%
PYRITIC 2.29% 2.34% 2.49%
ORGANIC 0.85% 0.87% 0.93%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2060 deg F
SOFTENING TEMP. 2180 deg F
FLUID TEMP. 2270 deg F
FREE SWELLING INDEX 4.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 4.7
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COAL SAMPLING REPORT

LABORATORY NO: U10634 FIELD NO: KGS 465 U.S.G.S. NO: W212759
SAMPLER: Currens AGENCY: KGS DATE: Jan/01/1981
7.5' QUAD: Cowcreek COUNTY: Owsley DISTRICT: Southwestern
CARTER COORDINATE: SEC 2 ROW K TIER 71 5300 FT FSL, 3700 FT FEL

LATITUDE: 37 DEG 24 MIN 52 SEC LONGITUDE: 83 DEG 36 MIN 46 SEC
ELEVATION (FT): 1060.00, OF POINT AT base of 465, USING survey
COMMENTARY :

REGIONAL COAL NAME: Amburgy zone GEO. MAP COAL NAME: Amburgy
REPORTED COAL NAME: Amburgy FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness
EXPOSURE: TYPE, surface mine; CONDITION, few weeks old
SAMPLE CONDITION: dry, faced-up .
RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 21.3, SAMPLE 21.3, COAL ONLY 21.3

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 40, SET 2 320, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 14.76 Siltstone, medium-gray, laminated, slightly
carbonaceous.
N 0.49 Coal, discontinuous.
N 4.92 Shale, black, highly carbonaceous, with

abundant plant fragments, rooted; no marine
fossils found.

N 2.00 Sandstone, dark-gray, medium-grained, rooted.

N 2.95 Siltstone, dark-gray, arenaceous, rooted,
pyritic, with abundant plant fragments.

N 3.51 Siltstone, black, coaly.

Y 0.20 Clarain.

Y 0.07 Clarain, with interlaminated pyrite.

Y 1.18 Clarain, with abundant medium-banded vitrain;
pyritic.

Y 0.33 Durain.

N Siltstone, black, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10634 FIELD NO: KGS 465 U.S.G.S. NO: W212759
LABORATORY: Geo Test REPORT DATE: Apr/15/1982

AIR DRIED LOSS: 0.59%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.48%

VOLATILE MATTER 35.36% 36.26% 40.91%
FIXED CARBON 51.07% 52.37% 59.09%
ASH 11.09% 11.37%

ULTIMATE ANALYSIS:

HYDROGEN 5.19% 5.04% 5.68%
CARBON 70.80% 72.60% 81.92%
NITROGEN 1.81% 1.86% 2.09%
TOTAL SULFUR 1.94% 1.99% 2.24%
OXYGEN 9.17% 7.14% 8.07%
ASH 11.09% 11.37%
HEATING VALUE (BTU/LB): 12695 13018 14688
SULFUR FORMS:
SULFATE 0.07% 0.07% 0.08%
PYRITIC 1.11% 1.14% 1.28%
ORGANIC 0.76% 0.78% 0.88%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2600 deg F
SOFTENING TEMP. 2730 deg F
FLUID TEMP. 2750 deg F
FREE SWELLING INDEX 4.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 3.1
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COAL SAMPLING REPORT

LABORATORY NO: U10635 FIELD NO: KGS 466 U.S.G.S. NO: W212760
SAMPLER: Currens AGENCY: KGS DATE: Jan/20/1981
7.5' QUAD: Cowcreek COUNTY: Owsley DISTRICT: Southwestern
CARTER COORDINATE: SEC 2 ROW K TIER 71 5600 FT FSL, 3400 FT FEL

LATITUDE: 37 DEG 24 MIN 55 SEC LONGITUDE: 83 DEG 36 MIN 42 SEC
ELEVATION (FT): 1010.00, OF POINT AT base of 466, USING survey
COMMENTARY :

REGIONAL COAL NAME: U Elkhorn No.3 GEO. MAP COAL NAME: U Elkhorn No.3

REPORTED COAL NAME: U Elkhorn No.3 FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 16.7, SAMPLE 16.3, COAL ONLY 16.2

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 220 , SET 2 320 , SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 19.69 Siltstone, medium-gray, laminated.
N 7.87 Siltstone, medium-gray; laminated at base;

rooted at top.
0.75 Clarain, with abundant medium-banded vitrain.
.01 Pyrite.
.43 Clarain, with abundant medium-banded vitrain.
.03 Siltstone, light-gray.
.16 Durain.
.28 Sandstone, fine-grained, rooted.

Z - E < < =<
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COAL ANALYSIS REPORT

LABORATORY NO: U10635 FIELD NO: KGS 466 U.S.G.S. NO: W212760
LABORATORY: Geo Test REPORT DATE: Apr/15/1982

AIR DRIED LOSS: 0.41%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 1.91%

VOLATILE MATTER 37.97% 38.71% 42.80%
FIXED CARBON 50.74% 51.73% 57.20%
ASH 9.38% 9.56%

ULTIMATE ANALYSIS:

HYDROGEN 5.24% 5.12% 5.67%
CARBON 73.19% 74.62% 82.51%
NITROGEN 1.72% 1.75% 1.94%
TOTAL SULFUR 2.46% 2.51% 2.77%
OXYGEN 8.01% 6.44% 7.11%
ASH 9.38% 9.56%
HEATING VALUE (BTU/LB): 13176 13433 14853
SULFUR FORMS:
SULFATE 0.08% 0.08% 0.09%
PYRITIC 1.63% 1.66% 1.84%
ORGANIC 0.75% 0.76% 0.85%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2020 deg F
SOFTENING TEMP. 2180 deg F
FLUID TEMP. 2250 deg F
FREE SWELLING INDEX 4.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 3.7
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COAL SAMPLING REPORT

LABORATORY NO: U10637 FIELD NO: KGS 468 U.S.G.S. NO: W212762
SAMPLER: Currens & Slucher AGENCY: KGS DATE: Feb/11/1981
7.5' QUAD: Pineville COUNTY: Bell DISTRICT: Southwestern

CARTER COORDINATE: SEC 17 ROW D TIER 71 4300 FT FSL, 3500 FT FEL
LATITUDE: 36 DEG 46 MIN 43 SEC  LONGITUDE: 83 DEG 38 MIN 43 SEC
ELEVATION (FT): 1861.00, OF POINT AT base of 468, USING survey
COMMENTARY :

REGIONAL COAL NAME: Fire Clay rdr GEO. MAP COAL NAME: Fire Clay rider

REPORTED COAL NAME: Fire Clay rdr FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, underground; CONDITION, active
SAMPLE CONDITION: fresh

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 27.2, SAMPLE 27.2, COAL ONLY 27.2

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 225, SET 2 170, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N Sandstone; channel fill.

N 2.30 Shale, dark-gray, highly carbonaceous,
arenaceous, with abundant plant fragments,
friable.

Y 0.89 Clarain, with abundant thick-banded vitrain,

scattered fusain.
0.23 Durain, with scattered thin-banded vitrain.
1.15 Clarain, with abundant thin-banded vitrain,
scattered, medium- to thick-banded fusain.
N Siltstone, medium-gray, arenaceous, rooted,
slightly brittle; not flint clay.

- =<
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COAL ANALYSIS REPORT

LABORATORY NO: U10637 FIELD NO: KGS 468 U.S.G.S. NO: W212762
LABORATORY: Geo Test REPORT DATE: Apr/15/1982

AIR DRIED LOSS: 0.43%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.42%

VOLATILE MATTER 36.38% 37.28% 38.73%
FIXED CARBON 57.55% 58.98% 61.27%
ASH 3.65% 3.74%

ULTIMATE ANALYSIS:

HYDROGEN 5.35% 5.21% 5.41%
CARBON 78.64% 80.59% 83.72%
NITROGEN 1.90% 1.95% 2.02%
TOTAL SULFUR 0.91% 0.93% 0.97%
OXYGEN 9.55% 7.58% 7.88%
ASH 3.65% 3.74%
HEATING VALUE (BTU/LB): 14113 14463 15025
SULFUR FORMS:
SULFATE 0.02% 0.02% 0.02%
PYRITIC 0.23% 0.24% 0.24%
ORGANIC 0.66% 0.68% 0.70%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2410 deg F

SOFTENING TEMP. 2520 deg F

FLUID TEMP. 2550 deg F
FREE SWELLING INDEX 4.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.3
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COAL SAMPLING REPORT

LABORATORY NO: U10271 FIELD NO: KGS 469 U.S.G.S. NO: W213009
SAMPLER: Currens & Estes AGENCY: KGS DATE: Feb/19/1981
7.5' QUAD: Heidrick COUNTY: Knox DISTRICT: Southwestern
CARTER COORDINATE: SEC 1 ROW E TIER 67 5800 FT FSL, 1750 FT FEL

LATITUDE: 36 DEG 54 MIN 57 SEC LONGITUDE: 83 DEG 55 MIN 22 SEC
ELEVATION (FT): 1000.00, OF POINT AT base of 469, USING topo
COMMENTARY :

REGIONAL COAL NAME: Little Blue Gem GEO. MAP COAL NAME:Little Blue Gem
REPORTED COAL NAME: Little Blue Gem FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, roadcut; CONDITION, 4-6 weeks old
SAMPLE CONDITION: slightly damp
RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 11.8, SAMPLE 11.8, COAL ONLY 11.8

STRUCTURAL FEATURE: g SEPARATION:
STRIKE AZIMUTHS: SET 1 , SET 2 » SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N Sandstone, weathers orange, massive.
N 4.92 Shale, black.
N 11.48 Shale, medium-gray, rooted.
N 3.28 Shale, dark-gray to black.
N 1.97 Siltstone, dark-gray.
N 9.84 Siltstone, dark-gray, sandy, some carbonaceous

stringers, no fossils evident.

Y 0.98 Clarain, with highly abundant thin-banded
vitrain; highly pyritic.
N Siltstone, dark-gray, arenaceous.
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LABORATORY NO: U1l0271
LABORATORY: Geo Test

AIR DRIED LOSS: 0.83%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

COAL ANALYSIS REPORT

FIELD NO: KGS 469

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

3.07%
39.21%
45.63%
12.09%

5.19%
69.26%
1.69%
3.53%
8.24%
12.09%

12524
0.25%

2.51%
0.77%

U.S.G.S. NO: W213009
REPORT DATE: Jan/25/1982

40.45%
47 .08%
12.47%

5.00%
71.46%
1.74%
3.64%
5.69%
12.47%

12921
0.26%

2.59%
0.79%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2050 deg F
2090 deg F
2220 deg F

4.0
5.6

46.22%
53.78%

5.71%
81.64%
1.99%
4.16%
6.50%

14762

0.29%
2.96%
0.91%




110 ANALYSIS OF COAL SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.

COAL SAMPLING REPORT

LABORATORY NO: U10272 FIELD NO: KGS 470 U.S.G.S. NO: W213010
SAMPLER: Currens & Estes AGENCY: KGS DATE: Feb/19/1981
7.5' QUAD: Barbourville COUNTY: Knox DISTRICT: Southwestern

CARTER COORDINATE: SEC 18 ROW E TIER 68 5900 FT FSL, 3750 FT FEL
LATITUDE: 36 DEG 51 MIN 58 SEC LONGITUDE: 83 DEG 52 MIN 46 SEC
ELEVATION (FT): 1100.00, OF POINT AT base of 470, USING topo
COMMENTARY :

REGIONAL COAL NAME: Lower ETlkhorn GEO. MAP COAL NAME: Blue Gem
REPORTED COAL NAME: Blue Gem FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, roadcut; CONDITION, 6-8 weeks old, faced-up
SAMPLE CONDITION: damp

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 20.3, SAMPLE 20.3, COAL ONLY 20.3

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 184, SET 2 105, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION
N 32.81 Sandstone, gray, weathers to orange, medium-

grained, massive, with carbonaceous stringers,
large-scale crossbeds.

Y 0.85 Clarain, with abundant thin- to thick-banded
vitrain, scattered medium-banded fusain.

Y 0.02 Fusain.

Y 0.82 Clarain, with abundant thin-banded vitrain,

scattered thin-banded fusain; pyrite nodules
0.5 to 1 cm thick.

N 9.84 Siltstone, dark-gray, rooted, with excellent
and numerous Stigmaria.
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COAL ANALYSIS REPORT

LABORATORY NO: U10272 FIELD NO: KGS 470 U.S.G.S. NO: W213010
LABORATORY: Geo Test REPORT DATE: Jan/25/1982

AIR DRIED LOSS: 1.01%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.24%
VOLATILE MATTER 40.75% 42.12% 44.06%
FIXED CARBON 51.73% 53.46% 55.94%

ASH 4.28% 4.42%

ULTIMATE ANALYSIS:

HYDROGEN 5.57% 5.38% 5.63%
CARBON 77.18% 79.77% 83.45%
NITROGEN 1.76% 1.82% 1.90%
TOTAL SULFUR 2.51% 2.59% 2.71%
OXYGEN 8.70% 6.02% 6.31%
ASH 4,28% 4.42%
HEATING VALUE (BTU/LB): 13872 14337 15000
SULFUR FORMS:
SULFATE 0.15% 0.16% 0.16%
PYRITIC 1.68% 1.74% 1.82%
ORGANIC 0.68% 0.70% 0.74%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 1960 deg F
SOFTENING TEMP, 2020 deg F
FLUID TEMP. 2100 deg F

FREE SWELLING INDEX 4.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 3.6
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COAL SAMPLING REPORT

LABORATORY NO: U10262 FIELD NO: KGS 471 U.S.G.S. NO: W213011
SAMPLER: Currens & Estes AGENCY: KGS DATE: Feb/19/1981
7.5' QUAD: Bernstadt COUNTY: Laurel DISTRICT: Southwestern
CARTER COORDINATE: SEC 15 ROW H TIER 64 3450 FT FSL, 2300 FT FEL
LATITUDE: 37 DEG 7 MIN 34 SEC LONGITUDE: 84 DEG 14 MIN 28 SEC

ELEVATION (FT): 1173.70, OF POINT AT base of 471, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Beattyville GEQ. MAP COAL NAME: unnamed
REPORTED COAL NAME: Halsey Rough FORMATION OR MEMBER: Lee
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, fresh
SAMPLE CONDITION: fresh, wet

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 11.8, SAMPLE 11.8, COAL ONLY 11.8

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 185, SET 2 81, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N 19.69 Siltstone, medium- to dark-gray, fine-grained,
with stringers of white sand.

N 2.95 Siltstone, medium-gray, medium-grained, sandy,
with carbonaceous stringers and plant fossils,
massive.

Y 0.98 Clarain, with durain, scattered thin-banded
fusain; pyritic; abundant mud in cleat.

N Shale, dark-gray, rooted, plastic when wet.
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COAL ANALYSIS REPORT

LABORATORY NO: U10262 FIELD NO: KGS 471 U.S.G.S. NO: W213011
LABORATORY: Geo Test REPORT DATE: Dec/31/1981

AIR DRIED LOSS: 2.76%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 5.40%

VOLATILE MATTER 38.38% 40.57% 43.36%
FIXED CARBON 50.14% 53.00% 56.64%
ASH 6.08% 6.43%

ULTIMATE ANALYSIS:

HYDROGEN 5.53% 5.21% 5.56%
CARBON 72.93% 77.09% 82.39%
NITROGEN 1.55% 1.64% 1.75%
TOTAL SULFUR 1.29% 1.36% 1.46%
OXYGEN 12.62% 8.27% 8.84%
ASH 6.08% 6.43%
HEATING VALUE (BTU/LB): 13038 13783 14729
SULFUR FORMS:
SULFATE 0.15% 0.16% 0.17%
PYRITIC 0.38% 0.40% 0.43%
ORGANIC 0.76% 0.80% 0.86%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2120 deg F
SOFTENING TEMP. 2230 deg F
FLUID TEMP. 2400 deg F
FREE SWELLING INDEX 4.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 2.0
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COAL SAMPLING REPORT

LABORATORY NO: U10263 FIELD NO: KGS 472 U.S.G.S. NO: W213012
SAMPLER: Currens & Cumbee AGENCY: KGS DATE: Feb/25/1981
7.5' QUAD: Ogle COUNTY: Clay DISTRICT: Southwestern
CARTER COORDINATE: SEC 17 ROW G TIER 71 5500 FT FSL, 4000 FT FEL
LATITUDE: 37 DEG 1 MIN 54 SEC LONGITUDE: 83 DEG 38 MIN 49 SEC

ELEVATION (FT): 1577.20, OF POINT AT base of 472, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Hazard zone GEO. MAP COAL NAME: Hazard
REPORTED COAL NAME: Hazard top split FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): top split

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, dry
RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 11.8, SAMPLE 11.8, COAL ONLY 11.4

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 65, SET 2 140, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 32.81 Shale, laminated, very highly sideritic;
Productid brachiopods at base, pelecypods
throughout.
N 6.56 Limestone, medium-gray, dense, silty(?).
N 24.61 Siltstone, light-gray, s1der1t1c. only slightly

carbonaceous.

0.03 Clarain.

0.03 Shale, highly carbonaceous.

0.92 C1ara1n with abundant medium- to thick-banded
vitrain.
See KGS 473 for underlying strata.

- - -
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COAL ANALYSIS REPORT

LABORATORY NO: U10263 FIELD NO: KGS 472 U.S.G.S. NO: W213012
LABORATORY: Geo Test REPORT DATE: Dec/31/1981

AIR DRIED LOSS: 0.82%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.95%

VOLATILE MATTER 36.17% 37.27% 42.80%
FIXED CARBON 48.34% 49.81% 57.20%
ASH 12.54% 12.92%

ULTIMATE ANALYSIS:

HYDROGEN 5.19% 5.01% 5.75%
CARBON 69.87% 71.99% 82.68%
NITROGEN 1.58% 1.63% 1.87%
TOTAL SULFUR 1.69% 1.74% 2.00%
OXYGEN 9.13% 6.71% 7.70%
ASH 12.54% 12.92%
HEATING VALUE (BTU/LB): 12486 12866 14775
SULFUR FORMS:
SULFATE 0.09% 0.09% 0.11%
PYRITIC 1.02% 1.05% 1.21%
ORGANIC 0.58% 0.60% 0.69%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2240 deg F
SOFTENING TEMP. 2370 deg F
FLUID TEMP. 2630 deg F

FREE SWELLING INDEX 5.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 2.7
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COAL SAMPLING REPORT

LABORATORY NO: U10273 FIELD NO: KGS 473 U.S.G.S. NO: W213013
SAMPLER: Currens & Cumbee AGENCY: KGS DATE: Feb/25/1981
7.5' QUAD: Ogle COUNTY: Clay DISTRICT: Southwestern
CARTER COORDINATE: SEC 17 ROW G TIER 71 5650 FT FSL, 3600 FT FEL
LATITUDE: 37 DEG 1 MIN 56 SEC LONGITUDE: 83 DEG 38 MIN 44 SEC

ELEVATION (FT): 1568.30, OF POINT AT base of 473, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Hazard zone GEO. MAP COAL NAME: Hazard
REPORTED COAL NAME: Hazard middle split FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): middle split

EXPOSURE: TYPE, surface mine; CONDITION, slightly weathered
SAMPLE CONDITION: dry
RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 13.8, SAMPLE 9.4, COAL ONLY 9.4

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 350, SET 2 50, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 472.
N 12.30 Shale, light-gray, slightly silty, highly
sideritic; intensively rooted and carbonaceous
in top 1.5 m.
Y 0.52 Clarain, with abundant thin-banded fusain.
N 0.36 Siltstone, light-gray to buff at base;

carbonaceous at top.
Y 0.26 Clarain.
See KGS 474 for underlying strata.
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COAL ANALYSIS REPORT

LABORATORY NO: U10273 FIELD NO: KGS 473 U.S.G.S. NO: W213013
LABORATORY: Geo Test REPORT DATE: Jan/25/1982

AIR DRIED LOSS: 0.69%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.60%

VOLATILE MATTER 34.78% 35.71% 45.04%
FIXED CARBON 42.44% 43.57% 54.96%
ASH 20.18% 20.72%

ULTIMATE ANALYSIS:

HYDROGEN 4.68% 4.51% 5.68%
CARBON 63.34% 65.03% 82.03%
NITROGEN 1.33% 1.37% 1.72%
TOTAL SULFUR 1.74% 1.79% 2.25%
OXYGEN 8.73% 6.58% 8.32%
ASH 20.18% 20.72%
HEATING VALUE (BTU/LB): 11346 11649 14693
SULFUR FORMS:
SULFATE 0.07% 0.07% 0.09%
PYRITIC 0.98% 1.01% 1.27%
ORGANIC 0.69% 0.71% 0.89%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2520 deg F
SOFTENING TEMP, 2690 deg F
FLUID TEMP. 2730 deg F
FREE SWELLING INDEX 2.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 3.1
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COAL SAMPLING REPORT

LABORATORY NO: U10264 FIELD NO: KGS 474 U.S.G.S. NO: W213014
SAMPLER: Currens & Cumbee AGENCY: KGS DATE: Feb/25/1981
7.5' QUAD: Ogle COUNTY: Clay DISTRICT: Southwestern
CARTER COORDINATE: SEC 17 ROW G TIER 71 5400 FT FSL, 3750 FT FEL
LATITUDE: 37 DEG 1 MIN 53 SEC LONGITUDE: 83 DEG 38 MIN 46 SEC

ELEVATION (FT): 1566.40, OF POINT AT base of 474, USING altimeter
COMMENTARY :
REGIONAL COAL NAME: Hazard zone GEO. MAP COAL NAME: Hazard
REPORTED COAL NAME: Hazard bottom split FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): bottom split
EXPOSURE: TYPE, surface mine; CONDITION, active, muddy
SAMPLE CONDITION: fresh, wet
RECOVERY METHOD: channel SAMPLING REGIME: Holmes
SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 X 3 in.
THICKNESS (INCHES): SEAM HEIGHT 9.1, SAMPLE 9.1, COAL ONLY 9.1
STRUCTURAL FEATURE: . SEPARATION:
STRIKE AZIMUTHS: SET 1 , SET 2 , SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 473.

N 1.18 Siltstone, dark-gray, rooted.

Y 0.36 Clarain.

Y 0.39 Clarain, obscured.

N 9.84 Claystone, rooted, soft, grades downward to
shale.

N 9.84 Sandstone.
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COAL ANALYSIS REPORT

LABORATORY NO: U10264 FIELD NO: KGS 474 U.S.G.S. NO: W213014
LABORATORY: Geo Test REPORT DATE: Dec/31/1981
AIR DRIED LOSS: 0.88%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.56%

VOLATILE MATTER 37.77% 38.76% 40.79%
FIXED CARBON 54.82% 56.26% 59.21%
ASH 4,85% 4.98%

ULTIMATE ANALYSIS:

HYDROGEN 5.49% 5.34% 5.62%
CARBON 78.47% 80.53% 84.75%
NITROGEN 1.65% 1.69% 1.78%
TOTAL SULFUR 0.63% 0.65% 0.68%
OXYGEN 8.91% 6.81% 7.17%
ASH 4.85% 4.98%
HEATING VALUE (BTU/LB): 13930 14296 15044
SULFUR FORMS:
SULFATE 0.03% 0.03% 0.03%
PYRITIC 0.12% 0.12% 0.13%
ORGANIC 0.48% 0.49% 0.52%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2680 deg F
SOFTENING TEMP. 2800 deg F
FLUID TEMP, 2800 deg F

FREE SWELLING INDEX

5.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 0.9
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COAL SAMPLING REPORT

LABORATORY NO: U10274 FIELD NO: KGS 475 U.S.G.S. NO: W213015
SAMPLER: Currens & Cumbee AGENCY: KGS DATE: Feb/25/1981
7.5' QUAD: Ogle COUNTY: Clay DISTRICT: Southwestern
CARTER COORDINATE: SEC 16 ROW G TIER 71 5900 FT FSL, 300 FT FEL
LATITUDE: 37 DEG 1 MIN 58 SEC LONGITUDE: 83 DEG 39 MIN 4 SEC

ELEVATION (FT): 1477.10, OF POINT AT base of 475, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Haddix zone GEO. MAP COAL NAME: Haddix
REPORTED COAL NAME: Haddix upper split FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): top split

EXPOSURE: TYPE, surface mine; CUNDITION, active
SAMPLE CONDITION: fresh, dry, clean
RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 29.5, SAMPLE 29.5, COAL ONLY 29.5

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 160 , SET 2 240 , SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 0.33 Coal.
N 1.15 Claystone, dark-gray.
N 0.33 Coal.
N 0.49 Claystone, dark-gray, rooted.
N 15.09 Sandstone, fine-grained, ripple-bedded.
N 2.17 Siltstone, with scarce plant fragments.
Y 0.95 Clarain, with abundant medium-banded vitrain,

scattered thick-banded fusain.

Y 0.33 Durain, slightly argillaceous at top.

Y 1.18 Clarain, with abundant medium- to thick-banded
vitrain, scattered thin-banded fusain.

N 1.64 Siltstone, dark-gray, rooted.

N Coal, lower split Haddix.

Also see KGS 492 (W213121).
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COAL ANALYSIS REPORT

LABORATORY NO: U10274 FIELD NO: KGS 475 U.S.G.S. NO: W213015
LABORATORY: Geo Test REPORT DATE: Jan/25/1982

AIR DRIED LOSS: 0.38%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.41%

VOLATILE MATTER 38.60% 39.55% 44.31%
FIXED CARBON 48.52% 49.72% 55.69%
ASH 10.47% 10.73%

ULTIMATE ANALYSIS:

HYDROGEN 5.19% 5.04% 5.65%
CARBON 72.47% 74.26% 83.18%
NITROGEN 1.75% 1.79% 2.01%
TOTAL SULFUR 1.27% 1.30% 1.46%
OXYGEN 8.85% 6.88% 7.70%
ASH 10.47% 10.73%
HEATING VALUE (BTU/LB): 12902 13221 14809
SULFUR FORMS:
SULFATE 0.03% 0.03% 0.03%
PYRITIC 0.38% 0.39% 0.44%
ORGANIC 0.86% 0.88% 0.99%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2740 deg F
SOFTENING TEMP. 2800 deg F
FLUID TEMP. 2800 deg F

FREE SWELLING INDEX 5.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 2.0
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COAL SAMPLING REPORT

LABORATORY NO: U10265 FIELD NO: KGS 476 U.S.G.S. NO: W213016
SAMPLER: Currens & Cumbee AGENCY: KGS DATE: Feb/25/1981
7.5' QUAD: Creekville COUNTY: Clay DISTRICT: Southwestern
CARTER COORDINATE: SEC 22 ROW G TIER 72 5400 FT FSL, 1300 FT FEL
LATITUDE: 37 DEG 0O MIN 53 SEC LONGITUDE: 83 DEG 31 MIN 16 SEC

ELEVATION (FT): 1250.00, OF POINT AT base of 476, USING survey
COMMENTARY :
REGIONAL COAL NAME: Fire Clay rdr GEO. MAP COAL NAME: Fire Clay rdr

REPORTED COAL NAME: Fire Clay rdr FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, underground; CONDITION, less than 6 weeks old
SAMPLE CONDITION: fresh, wet

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 68.9, SAMPLE 63.0, COAL ONLY 63.0

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 30, SET 2 70, SET 3 110

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 9.84 Siltstone.
N 1.51 Coal, very thin-bedded (2-3 cm thick),

interbedded with shale.

.51 Siltstone, rooted.

.33 Coal, bony.

.49 Siltstone, rooted.

.49 Coal.

.82 Siltstone, dark-gray, rooted.

.16 Coal, bony.

.76 Siltstone, dark-gray, with scattered vitrain
laminae up to 1 cm thick; sideritic, rooted.

EZEEZETETZXTETEZT
HOODONO =

Y 1.08 Clarain, with scattered thin-banded vitrain.
Y 0.66 Durain.
N 0.26 Siltstone, dark-gray.
Y 0.66 Durain(?); obscured, possibly grades to clarain
at base.
.44 Clarain.

75 Clarain, with abundant medium-banded vitrain.

23 Siltstone, light-gray, soft, rooted.

.66 Clarain, with abundant medium-banded vitrain.
Siltstone.

Z < Z < =<
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COAL ANALYSIS REPORT

LABORATORY NO: U10265 FIELD NO: KGS 476 U.S.G.S. NO: W213016
LABORATORY: Geo Test REPORT DATE: Jan/25/1982
AIR DRIED LOSS: 0.28%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.22%

VOLATILE MATTER 34.62% 35.41% 39.83%
FIXED CARBON 52.30% 53.49% 60.17%
ASH 10.86% 11.11%

ULTIMATE ANALYSIS:

HYDROGEN 4.98% 4.84% 5.44%
CARBON 72.08% 73.72% 82.93%
NITROGEN 1.54% 1.57% 1.77%
TOTAL SULFUR 1.44% 1.47% 1.66%
OXYGEN 9.10% 7.29% 8.20%
ASH 10.86% 11.11%
HEATING VALUE (BTU/LB): 12882 13174 14821
SULFUR FORMS:
SULFATE 0.09% 0.09% 0.10%
PYRITIC 0.62% 0.63% 0.71%
ORGANIC 0.73% 0.75% : 0.84%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2330 deg F

SOFTENING TEMP. 2700 deg F

FLUID TEMP. 2800 deg F
FREE SWELLING INDEX 6.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 2.2




124 ANALYSIS OF COAL SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.

COAL SAMPLING REPORT

LABORATORY NO: U10696 FIELD NO: KGS 489 U.S.G.S. NO: W213118
SAMPLER: Currens & Estes AGENCY: KGS DATE: Mar/12/1981
7.5' QUAD: Corbin COUNTY: Knox DISTRICT: Southwestern
CARTER COORDINATE: SEC 8 ROW E TIER 66 4500 FT FSL, 1250 FT FEL
LATITUDE: 36 DEG 53 MIN 44 SEC LONGITUDE: 84 DEG 2 MIN 15 SEC

ELEVATION (FT): 1180.00, OF POINT AT base of 489, USING topo
COMMENTARY :

REGIONAL COAL NAME: Lower Elkhorn GEO. MAP COAL NAME: Blue Gem
REPORTED COAL NAME: Blue Gem FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 21.9, SAMPLE 21.8, COAL ONLY 21.8

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 125, SET 2 210, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N 7.87 Siltstone, medium-gray, weathers orange.

N 3.94 Siltstone, dark-gray to black, carbonaceous.

N 12.14 Siltstone, medium-gray; no fossils evident.

Y 0.62 Clarain, with scattered thin-banded vitrain,
some fusain.

Y 0.02 Fusain.

Y 1.18 Clarain, with scattered thin-banded vitrain,
some fusain.

N Siltstone, seatrock.
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COAL ANALYSIS REPORT

LABORATORY NO: U10696 FIELD NO: KGS 489 U.S.G.S. NO: W213118
LABORATORY: Geo Test REPORT DATE: Apr/29/1982
AIR DRIED LOSS: 1.15%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.33%

VOLATILE MATTER 36.55% 37.81% 38.29%
FIXED CARBON 58.90% 60.93% 61.71%
ASH 1.22% 1.26%

ULTIMATE ANALYSIS:

HYDROGEN 5.65% 5.46% 5.53%
CARBON 80.58% 83.35% 84.42%
NITROGEN 1.87% 1.93% 1.96%
TOTAL SULFUR 0.60% 0.62% 0.63%
OXYGEN 10.08% 7.38% 7.46%
ASH 1.22% 1.26%
HEATING VALUE (BTU/LB): 14372 14866 15058
SULFUR FORMS:
SULFATE 0.00% 0.00% 0.00%
PYRITIC 0.02% 0.02% 0.02%
ORGANIC 0.58% 0.60% 0.61%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2320 deg F
SOFTENING TEMP. 2420 deg F
FLUID TEMP. 2450 deg F

FREE SWELLING INDEX 3.9
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 0.8
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COAL SAMPLING REPORT

LABORATORY NO: U10697 FIELD NO: KGS 490 U.S.G.S. NO: W213119
SAMPLER: Currens & Estes AGENCY: KGS DATE: Mar/12/1981
7.5' QUAD: Barbourville COUNTY: Knox DISTRICT: Southwestern
CARTER COORDINATE: SEC 25 ROW E TIER 67 500 FT FSL, 2300 FT FEL
LATITUDE: 36 DEG 50 MIN 5 SEC LONGITUDE: 83 DEG 59 MIN 28 SEC

ELEVATION (FT): 1100.00, OF POINT AT base of 490, USING topo
COMMENTARY :

REGIONAL COAL NAME: Lower Elkhorn GEO. MAP COAL NAME: Blue Gem
REPORTED COAL NAME: Blue Gem FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, clean, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 24.8, SAMPLE 24.8, COAL ONLY 24.8

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 10, SET 2 105, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N 15.09 Siltstone.

N 0.98 Shale, black.

N 7.87 Siltstone.

N 1.97 Sandstone, massive.

N 18.04 Siltstone, light gray, coarsening upward,
flaser-bedded, arenaceous.

Y 1.08 Clarain, with abundant thin-banded vitrain,
scattered thin-banded fusain.

Y 0.03 Fusain.

Y 0.95 Clarain, with abundant thin-banded vitrain,
scattered thin-banded fusain.

N Sandstone, fine-grained, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10697 FIELD NO: KGS 490 U.S.G.S. NO: W213119
LABORATORY: Geo Test REPORT DATE: Apr/29/1982

AIR DRIED LOSS: 0.87%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.79%
VOLATILE MATTER 38.43% 39.53% 40.97%
FIXED CARBON 55.38% 56.97% 59.04%
ASH 3.40% 3.50%

ULTIMATE ANALYSIS:
HYDROGEN 5.55% 5.39% 5.58%
CARBON 77.60% 79.83% 82.72%
NITROGEN 1.86% 1.91% 1.98%
TOTAL SULFUR 1.84% 1.89% 1.96%
OXYGEN 9.75% 7.48% 7.76%
ASH 3.40% 3.50%

HEATING VALUE (BTU/LB): 14150 14556 15084

SULFUR FORMS:
SULFATE 0.09% 0.09% 0.10%
PYRITIC 1.15% 1.18% 1.23%
ORGANIC 0.60% 0.62% 0.64%

ASH FUSION TEHPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 1920 deg F
SOFTENING TEMP. 2000 deg F
FLUID TEMP, 2040 deg F

FREE SWELLING INDEX 3.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 2.6
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COAL SAMPLING REPORT

LABORATORY NO: U10698 FIELD NO: KGS 491 U.S.G.S. NO: W213120
SAMPLER: Currens & Estes AGENCY: KGS DATE: Mar/12/1981
7.5' QUAD: Barbourville COUNTY: Knox DISTRICT: Southwestern

CARTER COORDINATE: SEC 25 ROW E TIER 67 1150 FT FSL, 3450 FT FEL

LATITUDE: 36 DEG 50 MIN 11 SEC LONGITUDE: 83 DEG 59 MIN 42 SEC

ELEVATION (FT): 1200.00, OF POINT AT base of 491, USING topo

COMMENTARY :

REGIONAL COAL NAME: U Elkhorn No.l GEO. MAP COAL NAME: Jellico

REPORTED COAL NAME: Jellico lower split FORMATION OR MEMBER: Breathitt

RANGE SAMPLED (SPLITS, BENCHES, ETC.): bottom split

EXPOSURE: TYPE, surface mine; CONDITION, active, slightly weathered

SAMPLE CONDITION: dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 7.9, SAMPLE 7.9, COAL ONLY 7.9

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 240, SET 2 338, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N 9.84 Siltstone, gray, laminated, carbonaceous;
possibly contains some calcareous material.

N 0.16 Coal.

N 0.98 Shale, dark-gray, rooted.

N 7.87 Siltstone, 1ight-gray, weathers orange; no
fossils evident.

Y 0.66 Clarain, with thin- to medium-banded vitrain,
limonite, and some mud in cleat

N Siltstone, light-gray, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10698 FIELD NO: KGS 491 U.S.G.S. NO: W213120
LABORATORY: Geo Test REPORT DATE: Apr/29/1982

AIR DRIED LOSS: 1.15%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.39%
VOLATILE MATTER 36.00% 37.26% 39.43%
FIXED CARBON 55.29% 57.23% 60.56%
ASH 5.32% 5.51%

ULTIMATE ANALYSIS:
HYDROGEN 5.53% 5.33% 5.64%
CARBON 75.86% 78.52% 83.10%
NITROGEN 1.84% 1.90% 2.02%
TOTAL SULFUR 0.81% 0.84% 0.89%
OXYGEN 10.64% 7.90% 8.35%
ASH 5.32% 5.51%

HEATING VALUE (BTU/LB): 13718 14200 15027

SULFUR FORMS:
SULFATE 0.04% 0.04% 0.04%
PYRITIC 0.08% 0.08% 0.09%
ORGANIC 0.69% 0.71% 0.76%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2160 deg F
SOFTENING TEMP. 2270 deg F
FLUID TEMP. 2330 deg F
FREE SWELLING INDEX 3.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.2
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COAL SAMPLING REPORT

LABORATORY NO: U10699 FIELD NO: KGS 492 U.S.G.S. NO: W213121
SAMPLER: Currens & Cumbee AGENCY: KGS DATE: Mar/18/1981
7.5' QUAD: Ogle COUNTY: Clay DISTRICT: Southwestern
CARTER COORDINATE: SEC 16 ROW G TIER 71 5900 FT FSL, 200 FT FEL
LATITUDE: 37 DEG 1 MIN 58 SEC LONGITUDE: 83 DEG 39 MIN 2 SEC

ELEVATION (FT): 1480.40, OF POINT AT base of 492, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Haddix zone GEO. MAP COAL NAME: Haddix
REPORTED COAL NAME: Haddix bottom split FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): bottom split

EXPOSURE: TYPE, surface mine; CONDITION, 3 weeks old
SAMPLE CONDITION: wet
RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 6.7, SAMPLE 6.7, COAL ONLY 6.7

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 250, SET 2 , SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 2.49 Coal, SEE KGS 475.
N 1.90 Shale, medium-gray, slightly carbonaceous,
rooted.
Y 0.56 Clarain, with abundant thin- to medium-banded
vitrain, scattered medium-banded fusain.
N Siltstone, light-gray, rooted, soft.



< APPENDIX I: COAL SAMPLING AND.CLASSICAL ANALYSIS REPORTS 131

COAL ANALYSIS REPORT

LABORATORY NO: U10699 FIELD NO: KGS 492 U.S.G.S. NO: W213121
LABORATORY: Geo Test REPORT DATE: Apr/29/1982

AIR DRIED LOSS: 2.22%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 4.41%

VOLATILE MATTER 31.02% 32.45% 37.11%
FIXED CARBON 52.58% 55.00% 62.90%
ASH 11.99% 12.54%

ULTIMATE ANALYSIS:

HYDROGEN 5.12% 4.84% 5.53%
CARBON 70.12% 73.35% 83.88%
NITROGEN 1.44% 1.51% 1.72%
TOTAL SULFUR 0.84% 0.88% 1.00%
OXYGEN 10.49% 6.88% 7.87%
ASH 11.99% 12.54%
HEATING VALUE (BTU/LB): 12428 13001 14866
SULFUR FORMS:
SULFATE 0.13% 0.14% 0.16%
PYRITIC 0.13% 0.14% 0.16%
ORGANIC 0.58% 0.61% 0.69%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2750 deg F
SOFTENING TEMP. 2800 deg F
FLUID TEMP. 2800 deg F
FREE SWELLING INDEX 3.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.4
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COAL SAMPLING REPORT

LABORATORY NO: U10700 FIELD NO: KGS 493 U.S.G.S. NO: W213122
SAMPLER: Currens & Cumbee AGENCY: KGS DATE: Mar/18/1981
7.5' QUAD: Creekville COUNTY: Clay DISTRICT: Southwestern
CARTER COORDINATE: SEC 11 ROW G TIER 71 2700 FT FSL, 4600 FT FEL
LATITUDE: 37 DEG 2 MIN 27 SEC LONGITUDE: 83 DEG 35 MIN 57 SEC

ELEVATION (FT): 1509.90, OF POINT AT base of 493, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Haddix zone GEO. MAP COAL NAME: Haddix
REPORTED COAL NAME: Haddix upper split FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): top split

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, dry
RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 26.0, SAMPLE 26.0, COAL ONLY 26.0

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 235, SET 2 155, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 1.31 Limestone.
N 16.40 Siltstone, dark-gray.
N 0.98 Coal.
N 9.84 Siltstone, dark-gray.
N 0.66 Coal; grades laterally to carbonaceous shale.
N 9.84 Siltstone, dark-gray.
N 0.66 Coal, Hazard zone.
N 5.91 Shale, dark-gray, silty at top, rooted.
N 8.53 Siltstone, arenaceous, rippled to flaser-

bedded, carbonaceous; grades into underlying
shale; two 0.8-m-diameter stumps observed.

N 4.27 Shale, dark-gray, rooted, slightly
carbonaceous, with abundant plant fragments;
highly carbonaceous at base.

0.20 Clarain.

Fusain.

0.98 Clarain, with scattered thin- to medium-banded

vitrain, scattered thin-banded fusain.

- € =<
o
o
w

Y 0.10 Fusain.

Y 0.85 Clarain, with abundant medium-banded vitrain,
mud in cleat.

N Siltstone, very dark-gray, rooted.

N Not exposed; reported very thin-banded coal

(2*);
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COAL ANALYSIS REPORT

LABORATORY NO: U10700 FIELD NO: KGS 493 U.S.G.S. NO: W213122
LABORATORY: Geo Test REPORT DATE: Apr/29/1982

AIR DRIED LOSS: 0.55%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.76%

VOLATILE MATTER 34.74% 35.73% 38.58%
FIXED CARBON 55.32% 56.89% 61.43%
ASH 7.18% 7.38%

ULTIMATE ANALYSIS:

HYDROGEN 5.26% 5.09% 5.50%
CARBON 76.30% 78.47% 84.72%
NITROGEN 1.58% 1.62% 1.75%
TOTAL SULFUR 0.67% 0.69% 0.74%
OXYGEN 9.01% 6.75% 7.29%
ASH 7.18% 7.38%
HEATING VALUE (BTU/LB): 13607 13993 15109
SULFUR FORMS:
SULFATE 0.00% 0.00% 0.00%
PYRITIC 0.04% 0.04% 0.04%
ORGANIC 0.63% 0.65% 0.70%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2800 deg F
SOFTENING TEMP, 2800 deg F
FLUID TEMP. 2800 deg F

FREE SWELLING INDEX 3.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.0
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COAL SAMPLING REPORT

LABORATORY NO: U10347 FIELD NO: KGS 509 U.S.G.S. NO: W213931
SAMPLER: Currens & Smath AGENCY: KGS DATE: Apr/21/1981
7.5' QUAD: Fount COUNTY: Knox DISTRICT: Southwestern
CARTER COORDINATE: SEC 1 ROW F TIER 68 5900 FT FSL, 3800 FT FEL

LATITUDE: 36 DEG 59 MIN 58 SEC LONGITUDE: 83 DEG 50 MIN 47 SEC

ELEVATION (FT): 1188.00, OF POINT AT base of 509, USING topo

COMMENTARY: This coal is possibly the Upper Elkhorn No.3. The
elevation is suspected of being in error.

REGIONAL COAL NAME: U Elkhorn No.l GEO. MAP COAL NAME: Jellico
REPORTED COAL NAME: Jellico FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, drill hole; CONDITION, drilled Apr/9/1981
SAMPLE CONDITION: fresh, clean, wet

RECOVERY METHOD: core SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 2.25 in.

THICKNESS (INCHES): SEAM HEIGHT 15.4, SAMPLE 13.4, COAL ONLY 13.4

STRUCTURAL FEATURE: - SEPARATION:
STRIKE AZIMUTHS: SET 1 s SET 2 s SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

Depth to top of core sample: 58 feet, 11.5 in.

N 1.08 Shale, light-gray; black and carbonaceous at
base; slightly silty, micaceous, sideritic,
laminated.

N 0.72 Shale, light-gray, bioturbated, slightly
carbonaceous.

Y 0.95 Clarain, with abundant thin- to medium-banded

vitrain, scattered thin- to medium-banded
fusain; slightly pyritic, highly homogenous.

N 0.16 Shale, light-gray, rooted.

Y 0.16 Clarain, with abundant thin-banded vitrain,
scattered thick-banded fusain; pyritic.

N 1.08 Siltstone, medium-gray, sideritic, intensively
rooted.

N 1.61 Siltstone, light-gray, lenticularly bedded,

rooted, micaceous; arenaceous at base.
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COAL ANALYSIS REPORT

LABORATORY NO: U10347 FIELD NO: KGS 509 U.S.G.S. NO: W213931
LABORATORY: Geo Test REPORT DATE: Feb/11/1982

AIR DRIED LOSS: 0.74%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.89%
VOLATILE MATTER 38.16% 39.30% 41.45%
FIXED CARBON 53.91% 55.52% 58.55%
ASH 5.04% 5.19%

ULTIMATE ANALYSIS:
HYDROGEN 5.54% 5.37% 5.67%
CARBON 76.37% 78.64% 82.95%
NITROGEN 1.91% 1.97% 2.07%
TOTAL SULFUR 1.93% 1.99% 2.10%
OXYGEN 9.21% 6.83% 7.21%
ASH 5.04% 5.19%

HEATING VALUE (BTU/LB): 13711 14120 14892

SULFUR FORMS:
SULFATE 0.07% 0.07% 0.08%
PYRITIC 1.21% 1.25% 1.31%
ORGANIC 0.65% 0.67% 0.71%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2040 deg F
SOFTENING TEMP. 2130 deg F
FLUID TEMP. 2290 deg F

FREE SWELLING INDEX 4.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 2.8
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COAL SAMPLING REPORT

LABORATORY NO: U10348 FIELD NO: KGS 510 U.S.G.S. NO: W213932
SAMPLER: Currens AGENCY: KGS DATE: Apr/22/1981
7.5'" QUAD: Tyner COUNTY: Jackson DISTRICT: Southwestern
CARTER COORDINATE: SEC 20 . ROW K TIER 67 650 FT FSL, 2850 FT FEL
LATITUDE: 37 DEG 21 MIN 6 SEC LONGITUDE: 83 DEG 55 MIN 35 SEC

ELEVATION (FT): 1137.00, OF POINT AT base of 510, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: uncorrelated GEO. MAP COAL NAME: unnamed
REPORTED COAL NAME: Gray Hawk FORMATION OR MEMBER: Lee
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, wet, slightly muddy

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 16.5, SAMPLE 16.5, COAL ONLY 16.5

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 10, SET 2 280, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N 19.69 Siltstone, light-gray.

N 3.28 Sandstone, light-gray.

N 32.81 Siltstone, light-gray, sideritic, laminated,
with scattered plant fragments.

Y 1.38 Clarain, with abundant medium-banded vitrain,
medium- to thick-banded fusain; pyritic.

N Shale, light-gray, silty, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10348 FIELD NO: KGS 510 U.S.G.S. NO: W213932
LABORATORY: Geo Test REPORT DATE: Feb/11/1982
AIR DRIED LOSS: 2.03%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 4.71%

VOLATILE MATTER 36.22% 38.01% 38.88%
FIXED CARBON 56.93% 59.74% 61.11%
ASH 2.14% 2.25%

ULTIMATE ANALYSIS:

HYDROGEN 5.70% 5.43% 5.55%
CARBON 78.13% 81.99% 83.87%
NITROGEN 1.69% 1.77% 1.81%
TOTAL SULFUR 0.78% 0.82% 0.84%
OXYGEN 11.56% 7.74% 7.93%
ASH 2.14% 2.25%
HEATING VALUE (BTU/LB): 13881 14567 14901
SULFUR FORMS:
SULFATE 0.06% 0.06% 0.06%
PYRITIC 0.18% 0.19% 0.19%
ORGANIC 0.54% 0.57% 0.58%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2160 deg F
SOFTENING TEMP. 2260 deg F
FLUID TEMP. 2350 deg F
FREE SWELLING INDEX 4.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.1
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COAL SAMPLING REPORT

LABORATORY NO: U10363 FIELD NO: KGS 511 U.S.G.S. NO: W213933
SAMPLER: Currens AGENCY: KGS DATE: Apr/22/1981
7.5' QUAD: Parrot COUNTY: Jackson DISTRICT: Southwestern
CARTER COORDINATE: SEC 15 ROW J TIER 66 1800 FT FSL, 1300 FT FEL
LATITUDE: 37 DEG 17 MIN 18 SEC LONGITUDE: 84 DEG 4 MIN 16 SEC

ELEVATION (FT): 1043.40, OF POINT AT base of 511, USING altimeter
COMMENTARY :
REGIONAL COAL NAME: Gray Hawk GEO. MAP COAL NAME: unnamed
REPORTED COAL NAME: Gray Hawk FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness
EXPOSURE: TYPE, surface mine; CONDITION, ACTIVE
SAMPLE CONDITION: clean, fresh, dry
RECOVERY METHOD: channel SAMPLING REGIME: Holmes
SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.
THICKNESS (INCHES): SEAM HEIGHT 12.6, SAMPLE 12.6, COAL ONLY 12.6
STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 320, SET 2 45, SET 3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 13.12 Siltstone, and lenticularly bedded, fine-
grained sandstone, light-gray, sideritic,
laminated.
N 0.13 Shale, black, coaly, with abundant pyrite at
base.
Y 1.05 Clarain, with abundant thin- to medium-banded

vitrain, scattered thin-banded fusain.
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COAL ANALYSIS REPORT

LABORATORY NO: U10363 FIELD NO: KGS 511 U.S.G.S. NO: W213933
LABORATORY: Geo Test REPORT DATE: Feb/11/1982

AIR DRIED LOSS: 1.72%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 4.31%
VOLATILE MATTER  38.57% 40.31% 41.72%
FIXED CARBON 53.88% 56.30% 58. 28%
ASH 3.24% 3.39%

ULTIMATE ANALYSIS:
HYDROGEN 5.74% 5.49% 5.69%
CARBON 77.66% 81.15% 84.00%
NITROGEN 1.70% 1.78% 1.84%
TOTAL SULFUR 0.86% 0.90% 0.93%
OXYGEN 10.80% 7.29% 7.54%
ASH 3.24% 3.39%

HEATING VALUE (BTU/LB): 13934 14561 15072

SULFUR FORMS:
SULFATE 0.08% 0.08% 0.09%
PYRITIC 0.20% 0.21% 0.22%
ORGANIC 0.58% 0.61% 0.63%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2320 deg F
SOFTENING TEMP. 2510 deg F
FLUID TEMP. 2560 deg F
FREE SWELLING INDEX 5.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.2
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COAL SAMPLING REPORT

LABORATORY NO: U10365 FIELD NO: KGS 514 U.S.G.S. NO: W213936
SAMPLER: Currens AGENCY: KGS DATE: Apr/28/1981
7.5" QUAD: Frakes COUNTY: Knox DISTRICT: Southwestern

CARTER COORDINATE: SEC 10 ROW C TIER 67 1000 FT FSL, 4600 FT FEL
LATITUDE: 36 DEG 43 MIN 10 SEC LONGITUDE: 83 DEG 55 MIN 57 SEC
ELEVATION (FT): 1020.00, OF POINT AT base of 514, USING survey
COMMENTARY: No.3 entry.

REGIONAL COAL NAME: Lower Elkhorn GEO. MAP COAL NAME: Blue Gem
REPORTED COAL NAME: Blue Gem FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, underground; CONDITION, active
SAMPLE CONDITION: fresh, damp

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 24.0, SAMPLE 24.0, COAL ONLY 24.0

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 230, SET 2 120, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION
N 32.81 Siltstone, dark-gray, laminated, with abundant

plant fossils; interbedded thin sandstone near
top; sideritic.

Y 2.00 Clarain, with abundant thin- to thick-banded
vitrain, scattered medium- to thick-banded
fusain.

N Obscured by water, very hard.
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COAL ANALYSIS REPORT

LABORATORY NO: U10365 FIELD NO: KGS 514 U.S.G.S. NO: W213936
LABORATORY: Geo Test REPORT DATE: Feb/11/1982

AIR DRIED LOSS: 4.00%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 6.38%

VOLATILE MATTER 36.17% 38.63% 39.25%
FIXED CARBON 55.98% 59.79% 60.75%
ASH 1.47% 1.57%

ULTIMATE ANALYSIS:

HYDROGEN 5.89% 5.53% 5.62%
CARBON 77.16% 82.41% 83.73%
NITROGEN 2.05% 2.19% 2.22%
TOTAL SULFUR 0.79% 0.84% 0.86%
OXYGEN 12.64% 7.46% 7.57%
ASH 1.47% 1.57%
HEATING VALUE (BTU/LB): 13683 14615 14849
SULFUR FORMS:
SULFATE 0.10% 0.11% 0.11%
PYRITIC 0.05% 0.05% 0.05%
ORGANIC 0.64% 0.68% 0.69%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2100 deg F
SOFTENING TEMP. 2260 deg F
FLUID TEMP. 2340 deg F
FREE SWELLING INDEX 3.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.2
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COAL SAMPLING REPORT

LABORATORY NO: U10349 FIELD NO: KGS 515 U.S.G.S. NO: W213937
SAMPLER: Currens AGENCY: KGS DATE: Apr/28/1981
7.5' QUAD: Frakes COUNTY: Knox DISTRICT: Southwestern

CARTER COORDINATE: SEC 11 ROW C TIER 67 4600 FT FSL, 2700 FT FEL
LATITUDE: 36 DEG 42 MIN 45 SEC LONGITUDE: 83 DEG 55 MIN 33 SEC
ELEVATION (FT): 1640.00, OF POINT AT base of 515, USING topo
COMMENTARY :

REGIONAL COAL NAME: Fire Clay GEO. MAP COAL NAME: Fire Clay
REPORTED COAL NAME: Fire Clay FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, wet

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 16.9, SAMPLE 16.9, COAL ONLY 16.9

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 310, SET 2 220, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N 26.25 Siltstone, arenaceous, weathered.

N 19.69 Sandstone, light-gray, weathered buff, coarse-
grained, massive, crossbedded, carbonaceous,
micaceous.

Y 0.10 Clarain, with abundant medium- to thick-banded
vitrain, scattered thin-banded fusain.

Y 0.13 Durain.

Y 0.13 Clarain.

Y 0.36 Durain, with scattered thin-banded vitrain.

Y 0.69 Clarain, with abundant medium- to thick-banded
vitrain.

N 0.59 Coal, submerged, not sampled; thickness

estimated; plucked up lumps of predominantly
clarain with thick-banded fusain.
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COAL ANALYSIS REPORT

LABORATORY NO: U10349 FIELD NO: KGS 515 U.S.G.S. NO: W213937
LABORATORY: Geo Test REPORT DATE: Feb/11/1982
AIR DRIED LOSS: 0.62%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.11%

VOLATILE MATTER 39.40% 40.66% 43.46%
FIXED CARBON 51.25% 52.90% 56.53%
ASH 6.24% 6.44%

ULTIMATE ANALYSIS:

HYDROGEN 5.50% 5.32% 5.68%
CARBON 75.30% 77.72% 83.06%
NITROGEN 1.97% 2.03% 2.17%
TOTAL SULFUR 0.69% 0.71% 0.76%
OXYGEN 10.30% 7.78% 8.33%
ASH 6.24% 6.44%
HEATING VALUE (BTU/LB): 13433 13864 14818
SULFUR FORMS:
SULFATE 0.06% 0.06% 0.07%
PYRITIC 0.07% 0.07% 0.08%
ORGANIC 0.56% 0.58% 0.62%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2650 deg F

SOFTENING TEMP. 2730 deg F

FLUID TEMP. 2770 deg F
FREE SWELLING INDEX 4.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.0
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COAL SAMPLING REPORT

LABORATORY NO: U10368 FIELD NO: KGS 519 U.S.G.S. NO: W213941
SAMPLER: Currens AGENCY: KGS DATE: May/07/1981
7.5' QUAD: Bernstadt COUNTY: Laurel DISTRICT: Southwestern

CARTER COORDINATE: SEC 22 ROW I TIER 64 3900 FT FSL, 4500 FT FEL
LATITUDE: 37 DEG 10 MIN 39 SEC LONGITUDE: 84 DEG 11 MIN 56 SEC
ELEVATION (FT): 1140.00, OF POINT AT base of 519, USING topo
COMMENTARY :

REGIONAL COAL NAME: Beattyville GEO. MAP COAL NAME: unnamed
REPORTED COAL NAME: Halsey Rough FORMATION OR MEMBER: Lee
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, 3 days old
SAMPLE CONDITION: clean, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 12.2, SAMPLE 12.2, COAL ONLY 12.2

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 40, SET 2 320, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION
N 32.81 Siltstone, medium-gray, fine-grained,

laminated, carbonaceous, micaceous sandstone
lenses, sideritic, with abundant plant

fragments.

Y 1.02 Clarain, with scattered thin- to thick-banded
vitrain, sparse medium-banded fusain; pyritic
at top.

N Claystone, dark-gray, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10368 FIELD NO: KGS 519 U.S.G.S. NO: W213941
LABORATORY: Geo Test REPORT DATE: Feb/11/1982

AIR DRIED LOSS: 2.19%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 5.28%

VOLATILE MATTER 36.87% 38.92% 40.67%
FIXED CARBON 53.78% 56.78% 59.32%
ASH 4.07% 4.30%

ULTIMATE ANALYSIS:

HYDROGEN 5.56% 5.25% 5.48%
CARBON 75.78% 80.00% 83.59%
NITROGEN 1.61% 1.70% 1.78%
TOTAL SULFUR 1.97% 2.08% 2.17%
OXYGEN 11.01% 6.67% 6.98%
ASH 4.07% 4.30%
HEATING VALUE (BTU/LB): 13505 14257 14897
SULFUR FORMS:
SULFATE 0.20% 0.21% 0.22%
PYRITIC 0.97% 1.02% 1.07%
ORGANIC 0.80% 0.84% 0.88%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 1970 deg F
SOFTENING TEMP. 2040 deg F
FLUID TEMP. 2120 deg F

FREE SWELLING INDEX 3.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 2.9
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COAL SAMPLING REPORT

LABORATORY NO: U10350 FIELD NO: KGS 520 U.S.G.S. NO: W213942
SAMPLER: Currens AGENCY: KGS DATE: May/07/1981
7.5"' QUAD: Parrot COUNTY: Laurel DISTRICT: Southwestern
CARTER COORDINATE: SEC 13 ROW J TIER 65 4750 FT FSL, 200 FT FEL
LATITUDE: 37 DEG 17 MIN 47 SEC LONGITUDE: 84 DEG 7 MIN 2 SEC

ELEVATION (FT): 1160.00, OF POINT AT base of 520, USING topo
COMMENTARY: unnamed coal between Corbin Sandstone and Rockcastle

Sandstone.
REGIONAL COAL NAME: Gray Hawk GEO. MAP COAL NAME: unnamed
REPORTED COAL NAME: Gray Hawk FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness
EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, clean, dry
RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 13.8, SAMPLE 13.8, COAL ONLY 13.8

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 230, SET 2 140, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 10.00 Shale, medium-gray, laminated.
N 3.00 Sandstone, light-gray.
N 11.50 Shale, medium-gray, silty, carbonaceous,

sideritic, laminated, with abundant plant
fragments at base.

Y 1.15 Clarain, with abundant medium- to thick-banded
vitrain, scattered thin-banded fusain.
N Claystone, dark-gray, carbonaceous, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10350 FIELD NO: KGS 520 U.S.G.S. NO: W213942
LABORATORY: Geo Test REPORT DATE: Feb/11/1982

AIR DRIED LOSS: 3.20%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 6.69%

VOLATILE MATTER 33.46% 35.86% 36.76%
FIXED CARBON 57.57% 61.70% 63.24%
ASH 2.28% 2.44%

ULTIMATE ANALYSIS:

HYDROGEN 5.51% 5.10% 5.23%
CARBON 76.89% 82.40% 84.46%
NITROGEN 1.66% 1.78% 1.82%
TOTAL SULFUR 0.63% 0.68% 0.69%
OXYGEN 13.03% 7.60% 7.80%
ASH 2.28% 2.44%
HEATING VALUE (BTU/LB): 13664 14644 15010
SULFUR FORMS:
SULFATE 0.06% 0.06% 0.07%
PYRITIC 0.05% 0.05% 0.05%
ORGANIC 0.52% 0.56% 0.57%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2480 deg F
SOFTENING TEMP. 2650 deg F
FLUID TEMP. 2710 deg F

FREE SWELLING INDEX

3.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 0.9
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COAL SAMPLING REPORT

LABORATORY NO: U10279 FIELD NO: KGS 497 U.S.G.S. NO: W213943
SAMPLER: Currens AGENCY: KGS DATE: Apr/01/1981
7.5' QUAD: Creekville COUNTY: Clay DISTRICT: Southwestern
CARTER COORDINATE: SEC 12 ROW G TIER 71 4600 FT FSL, 4000 FT FEL
LATITUDE: 37 DEG 2 MIN 45 SEC LONGITUDE: 83 DEG 36 MIN 49 SEC

ELEVATION (FT): 1472.20, OF POINT AT base of 497, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Haddix zone GEO. MAP COAL NAME: Haddix
REPORTED COAL NAME: Haddix FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, damp

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 30.7, SAMPLE 29.9, COAL ONLY 29.9

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 140, SET 2 210, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 65.62 Siltstone and coal, alternating (coal to
approximately 0.8 m thick); largely obscured,
inaccessible.
N 3.28 Coal or black shale, inaccessible.
N 9.84 Siltstone, dark-gray, inaccessible.
N 13.12 Sandstone, fine-grained, silty, flaser-bedded

within large scale through crossbeds,
carbonaceous, no lag gravel.

N 2.95 Siltstone, medium-gray, nonsideritic(?),
laminated, with scattered plant fragments.

Y 0.95 Clarain, with abundant medium- to thick-banded
vitrain; pyritic.

N 0.07 Clay, carbonaceous, soft, interlaminated with
fusain.

Y 0.30 Durain.

Y 1.25 Clarain, with abundant medium- to thick-banded
vitrain.

N Claystone, rooted, plastic when wet.
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COAL ANALYSIS REPORT

LABORATORY NO: U10279 FIELD NO: KGS 497 U.S.G.S. NO: W213943
LABORATORY: Geo Test REPORT DATE: Jan/25/1982

AIR DRIED LOSS: 0.61%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.60%

VOLATILE MATTER 36.74% 37.72% 40.65%
FIXED CARBON 53.64% 55.07% 59.35%
ASH 7.02% 7.21%

ULTIMATE ANALYSIS:

HYDROGEN 5.33% 5.17% 5.58%
CARBON 75.22% 77.23% 83.22%
NITROGEN 1.76% 1.81% 1.95%
TOTAL SULFUR 1.01% 1.04% 1.12%
OXYGEN 9.66% 7.54% 8.13%
ASH 7.02% 7.21%
HEATING VALUE (BTU/LB): 13296 13651 14711
SULFUR FORMS:
SULFATE 0.05% 0.05% 0.06%
PYRITIC 0.17% 0.17% 0.19%
ORGANIC 0.79% 0.81% 0.87%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2600 deg F
SOFTENING TEMP. 2800 deg F
FLUID TEMP. 2800 deg F
FREE SWELLING INDEX 5.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.5




150 ANALYSIS OF COAL SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.

COAL SAMPLING REPORT

LABORATORY NO: U10282 FIELD NO: KGS 501 U.S.G.S. NO: W213947
SAMPLER: Currens AGENCY: KGS DATE: Apr/02/1981
7.5' QUAD: Bernstadt COUNTY: Laurel DISTRICT: Southwestern
CARTER COORDINATE: SEC 15 ROW H TIER 65 5300 FT FSL, 50 FT FEL
LATITUDE: 37 DEG 7 MIN 52 SEC LONGITUDE: 84 DEG 9 MIN 1 SEC

ELEVATION (FT): 1220.00, OF POINT AT base of 501, USING topo
COMMENTARY :

REGIONAL COAL NAME: Manchester GEO. MAP COAL NAME: Colony
REPORTED COAL NAME: Colony FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 15.0, SAMPLE 15.0, COAL ONLY 15.0

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 55, SET 2 145, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 9.84 Siltstone, light-gray, ripple- to flaser-
bedded, sparsely sideritic, arenaceous.
Y 125 Clarain, with abundant thick-banded vitrain;
pyritic.
N Siltstone, 1ight-gray, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: Ul0282 FIELD NO: KGS 501 U.S.G.S. NO: W213947
LABORATORY: Geo Test REPORT DATE: Jan/25/1982

AIR DRIED LOSS: 1.04%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 4,26%
VOLATILE MATTER 37.53% 39.20% 41.10%
FIXED CARBON 53.79% 56.18% 58.91%
ASH 4.42% 4.62%

ULTIMATE ANALYSIS:
HYDROGEN 5.70% 5.46% 5.72%
CARBON 75.73% 79.10% 82.93%
NITROGEN 2.11% 2.20% 2.31%
TOTAL SULFUR 1.48% 1.55% 1.62%
OXYGEN 10.56% 7.07% 7.42%
ASH 4.42% 4.62%

HEATING VALUE (BTU/LB): 13525 14127 14811

SULFUR FORMS:
SULFATE 0.06% 0.06% 0.07%
PYRITIC 0.68% 0.71% 0.74%
ORGANIC 0.74% 0.77% 0.81%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2120 deg F
SOFTENING TEMP. 2240 deg F
FLUID TEMP. 2400 deg F

FREE SWELLING INDEX

5.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 2.2
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COAL SAMPLING REPORT

LABORATORY NO: U10284 FIELD NO: KGS 503 U.S.G.S. NO: W213949
SAMPLER: Currens AGENCY: KGS DATE: Apr/15/1981
7.5' QUAD: Tallega COUNTY: Owsley DISTRICT: Southwestern
CARTER COORDINATE: SEC 21 ROW M TIER 71 1200 FT FSL, 950 FT FEL

LATITUDE: 37 DEG 30 MIN 12 SEC LONGITUDE: 83 DEG 35 MIN 12 SEC
ELEVATION (FT): 1118.70, OF POINT AT base of 503, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Whitesburg zone GEO. MAP COAL NAME: Whitesburg

REPORTED COAL NAME: Whitesburg FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, clean, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 26.8, SAMPLE 26.8, COAL ONLY 26.4

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 325, SET 2 40, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N 6.56 Sandstone, weathered.

N 9.84 Siltstone, weathered.

N 0.16 Coal.

N 6.56 Sandstone, light-gray, fine-grained,
argillaceous; rooted at top.

N 6.56 Siltstone, dark-gray, laminated.

Y 0.33 Clarain, with abundant, thin- to medium-banded
vitrain.

Y 0.02 Fusain, pyritic.

Y 0.13 Clarain.

Y 0.02 Fusain.

Y 0.16 Clarain.

Y 0.03 Clay, dark-gray.

Y 0.36 Clarain, with abundant thin-banded vitrain.

Y 0.89 Durain, with abundant mud in cleat.

Y 0.30 Clarain, with abundant thin-banded vitrain.

N Claystone, light-gray, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10284 FIELD NO: KGS 503 U.S.G.S. NO: W213949
LABORATORY: Geo Test REPORT DATE: Jan/25/1982

AIR DRIED LOSS: 1.07%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.49%

VOLATILE MATTER 37.64% 39.00% 45.85%
FIXED CARBON 44.46% 46.07% 54.15%
ASH 14.41% 14.93%

ULTIMATE ANALYSIS:

HYDROGEN 5.16% 4.94% 5.81%
CARBON 65.91% 68.30% 80.28%
NITROGEN 1.60% 1.66% 1.95%
TOTAL SULFUR 3.97% 4.11% 4.84%
OXYGEN 8.95% 6.06% 7.12%
ASH 14.41% 14.93%
HEATING VALUE (BTU/LB): 11984 12418 14597
SULFUR FORMS:
SULFATE 0.20% 0.21% 0.24%
PYRITIC 2.71% 2.81% 3.30%
ORGANIC 1.06% 1.10% 1.29%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2080 deg F
SOFTENING TEMP. 2190 deg F
FLUID TEMP. 2350 deg F

FREE SWELLING INDEX 3.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 6.6
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COAL SAMPLING REPORT

LABORATORY NO: U10292 FIELD NO: KGS 506 U.S.G.S. NO: W213952
SAMPLER: Currens AGENCY: KGS DATE: Apr/16/1981
7.5' QUAD: Frakes COUNTY: Whitley DISTRICT: Southwestern
CARTER COORDINATE: SEC 8 ROW C TIER 67 400 FT FSL, 2500 FT FEL
LATITUDE: 36 DEG 43 MIN 4 SEC LONGITUDE: 83 DEG 57 MIN 31 SEC

ELEVATION (FT): 1165.20, OF POINT AT base of 506, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: U Elkhorn No.l GEO. MAP COAL NAME: Jellico
REPORTED COAL NAME: Jellico FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, dry, clean

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 38.6, SAMPLE 31.9, COAL ONLY 31.9

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 30, SET 2 140, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N 9.84 Sandstone, coarse-grained, weathered.

N 16.40 Siltstone, light-gray, laminated, sideritic.

Y 1.15 Clarain, with abundant thin-banded vitrain,
with scattered thin-banded fusain.

N 0.16 Shale, light-gray, slightly carbonaceous,
rooted.

Y 0.36 Clarain, with abundant thin-banded vitrain,
scattered thin-banded fusain.

N 0.16 Shale, medium-gray, carbonaceous, rooted.

Y 0.16 Clarain, with abundant vitrain.

N 0.23 Siltstone, black, carbonaceous, laminated.

Y 0.98 Clarain, with abundant vitrain at base, durain
near top; pyritic.

N Siltstone, dark-gray, carbonaceous, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10292 FIELD NO: KGS 506 U.S.G.S. NO: W213952
LABORATORY: Geo Test REPORT DATE: Jan/25/1982

AIR DRIED LOSS: 1.07%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.31%

VOLATILE MATTER 36.04% 37.27% 42.52%
FIXED CARBON 48.71% 50.38% 57.47%
ASH 11.94% 12.35%

ULTIMATE ANALYSIS:

HYDROGEN 5.15% 4.94% 5.64%
CARBON 68.88% 71.24% 81.27%
NITROGEN 1.88% 1.94% 2.22%
TOTAL SULFUR 1.97% 2.04% 2.32%
OXYGEN 10.18% 7.49% 8.55%
ASH 11.94% 12.35%
HEATING VALUE (BTU/LB): 12255 12674 14460
SULFUR FORMS:
SULFATE 0.13% 0.13% 0.15%
PYRITIC 1.03% 1.07% 1.22%
ORGANIC 0.81% 0.84% 0.96%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 1970 deg F
SOFTENING TEMP. 2030 deg F
FLUID TEMP. 2070 deg F

FREE SWELLING INDEX

3.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 3.2
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COAL SAMPLING REPORT

LABORATORY NO: U10404 FIELD NO: KGS 507 U.S.G.S. NO: W213953
SAMPLER: Currens AGENCY: KGS DATE: Apr/16/1981
7.5' QUAD: Frakes COUNTY: Whitley DISTRICT: Southwestern
CARTER COORDINATE: SEC 8 ROW C TIER 67 0 FT FSL, 3050 FT FEL
LATITUDE: 36 DEG 43 MIN 0 SEC LONGITUDE: 83 DEG 57 MIN 37 SEC

ELEVATION (FT): 1034.90, OF POINT AT base of 507, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Lower Elkhorn GEO. MAP COAL NAME: Blue Gem
REPORTED COAL NAME: Blue Gem FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, dry, clean

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 26.4, SAMPLE 26.4, COAL ONLY 26.4

STRUCTURAL FEATURE: cleat, SEPARATION: 5 to 10 cm
STRIKE AZIMUTHS: SET 1 45, SET 2 135, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 32.81 Sandstone, light-gray, weathers buff, medium-
grained, massive.
N 29.53 Siltstone, medium-gray, arenaceous, laminated

to lenticularly bedded, micaceous, with
scattered plant fragments, not sideritic.

Y 2.20 Clarain, with abundant medium- to thick-banded
vitrain, scattered thin-banded fusain; very
homogenous, pyrite in cleats.

N Ganister, very dark-gray, rooted, carbonaceous.
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COAL ANALYSIS REPORT

LABORATORY NO: U10404 FIELD NO: KGS 507 U.S.G.S. NO: W213953
LABORATORY: Geo Test REPORT DATE: Feb/22/1982

AIR DRIED LOSS: 0.43%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.89%

VOLATILE MATTER 39.11% 40.28% 41.70%
FIXED CARBON 54.67% 56.30% 58.29%
ASH 3.33% 3.43%

ULTIMATE ANALYSIS:

HYDROGEN 5.58% 5.41% 5.61%
CARBON 77.32% 79.62% 82.45%
NITROGEN 2.15% 2.21% 2.29%
TOTAL SULFUR 2.10% 2.16% 2.24%
OXYGEN 9.52% 7.17% 7.41%
ASH 3.33% 3.43%
HEATING VALUE (BTU/LB): 13993 14410 14921
SULFUR FORMS:
SULFATE 0.06% 0.06% 0.06%
PYRITIC 1.49% 1.53% 1.59%
ORGANIC 0.55% 0.57% 0.59%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 1950 deg F
SOFTENING TEMP. 2030 deg F
FLUID TEMP. 2100 deg F
FREE SWELLING INDEX 4.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 3.0
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COAL SAMPLING REPORT

LABORATORY NO: U10293 FIELD NO: KGS 508 U.S.G.S. NO: W213954
SAMPLER: Currens AGENCY: KGS DATE: Apr/16/1981
7.5' QUAD: Saxton COUNTY: Whitley DISTRICT: Southwestern
CARTER COORDINATE: SEC 14 ROW C TIER 66 4500 FT FSL, 1800 FT FEL
LATITUDE: 36 DEG 42 MIN 45 SEC LONGITUDE: 84 DEG 3 MIN 22 SEC
ELEVATION (FT): 1140.00, OF POINT AT base of 508, USING topo

COMMENTARY :

REGIONAL COAL NAME: Lower Elkhorn GEO. MAP COAL NAME: Blue Gem

REPORTED COAL NAME: Blue Gem FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness
EXPOSURE: TYPE, surface mine; CONDITION, active, slightly "croppy"
SAMPLE CONDITION: fresh, mud in cleat, damp
RECOVERY METHOD: channel SAMPLING REGIME: Holmes
SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.
THICKNESS (INCHES): SEAM HEIGHT 19.7, SAMPLE 19.7, COAL ONLY 19.7
STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 80, SET 2 110, SET 3 170

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 19.69 Siltstone, light-gray.
N 6.56 Sandstone, light-gray, medium-grained.
N 6.56 Siltstone, medium-gray, sideritic; pencil
weathered over sample site.
Y 1.64 Clarain, with abundant medium- to thick-banded

vitrain; very homogenous; scattered thin-banded
fusain; abundant clay in cleat.
N Claystone, dark-gray, rooted.

\
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COAL ANALYSIS REPORT

LABORATORY NO: U10293 FIELD NO: KGS 508 U.S.G.S. NO: W213954
LABORATORY: Geo Test REPORT DATE: Jan/25/1982

AIR DRIED LOSS: 3.64%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 7.28%

VOLATILE MATTER 36.87% 39.76% 40.96%
FIXED CARBON 53.15% 57.32% 59.04%
ASH 2.70% 2.91%

ULTIMATE ANALYSIS:

HYDROGEN 5.67% 5.24% 5.39%
CARBON 73.77% 79.56% 81.95%
NITROGEN 2.02% 2.18% 2.24%
TOTAL SULFUR 0.81% 0.87% 0.90%
OXYGEN 15.03% 9.24% 9.52%
ASH 2.70% 2.91%
HEATING VALUE (BTU/LB): 13004 14025 14446
SULFUR FORMS:
SULFATE 0.03% 0.03% 0.03%
PYRITIC 0.10% 0.11% 0.11%
ORGANIC 0.68% 0.73% 0.76%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2190 deg F
SOFTENING TEMP. 2330 deg F
FLUID TEMP. 2440 deg F
FREE SWELLING INDEX 1.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.2
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COAL SAMPLING REPORT

LABORATORY NO: U10320 FIELD NO: KGS 521 U.S.G.S. NO: W214257
SAMPLER: Currens AGENCY: KGS DATE: May/13/1981
7.5' QUAD: Coopersville COUNTY: Wayne DISTRICT: Southwestern

CARTER COORDINATE: SEC 18 ROW E TIER 58 2500 FT FSL, 1100 FT FEL
LATITUDE: 36 DEG 51 MIN 25 SEC LONGITUDE: 84 DEG 42 MIN 14 SEC
ELEVATION (FT): 1260.00, OF POINT AT base of 521, USING topo
COMMENTARY :

REGIONAL COAL NAME: Stearns No.2 GEO. MAP COAL NAME: Stearns No.2
REPORTED COAL NAME: Stearns No.2? FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active, "out croppy"
SAMPLE CONDITION: weathered, clean, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 7.5, SAMPLE 7.5, COAL ONLY 7.5

STRUCTURAL FEATURE: i SEPARATION:
STRIKE AZIMUTHS: SET 1 s SET 2 o SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 16.40 Siltstone, medium-gray, sideritic, laminated.
Y 0.62 Clarain, with abundant thick-banded fusain,

scattered thin-banded vitrain; abundant medium-
banded vitrain at base.
N Claystone, dark-gray, silty, rooted.

|
1=
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COAL ANALYSIS REPORT

LABORATORY NO: U10320 FIELD NO: KGS 521 U.S.G.S. NO: W214257
LABORATORY: Geo Test REPORT DATE: Jan/25/1982

AIR DRIED LOSS: 5.62%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 9.06%

VOLATILE MATTER 31.56% 34.70% 36.78%
FIXED CARBON 54.25% 59.65% 63.22%
ASH 5.13% 5.64%

ULTIMATE ANALYSIS:

HYDROGEN 5.17% 4.57% 4.84%
CARBON 71.45% 78.57% 83.27%
NITROGEN 1.20% 1.32% 1.40%
TOTAL SULFUR 1.17% 1.29% 1.36%
OXYGEN 15.88% 8.61% 9.13%
ASH 5.13% 5.64%
HEATING VALUE (BTU/LB): 12169 13381 14182
SULFUR FORMS:
SULFATE 0.02% 0.02% 0.02%
PYRITIC 0.22% 0.24% 0.26%
ORGANIC 0.93% 1.02% 1.08%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2190 deg F
SOFTENING TEMP. 2340 deg F
FLUID TEMP. 2500 deg F
FREE SWELLING INDEX 2.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.9
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COAL SAMPLING REPORT

LABORATORY NO: U10321 FIELD NO: KGS 523 U.S.G.S. NO: W214259
SAMPLER: Currens AGENCY: KGS DATE: Jun/12/1981
7.5' QUAD: Johnetta COUNTY: Rockcastle DISTRICT: Southwestern
CARTER COORDINATE: SEC 3 ROW K TIER 64 4300 FT FSL, 2700 FT FEL

LATITUDE: 37 DEG 24 MIN 43 SEC LONGITUDE: 84 DEG 12 MIN 33 SEC
ELEVATION (FT): 1300.00, OF POINT AT base of 523, USING topo
COMMENTARY:

REGIONAL COAL NAME: uncorrelated GEO. MAP COAL NAME: unnamed
REPORTED COAL NAME: Livingston FORMATION OR MEMBER: Lee
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active, "out croppy"
SAMPLE CONDITION: fresh, clean, very wet

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 46.5, SAMPLE 46.5, COAL ONLY 46.5

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 145, SET 2 55, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N Soil.

N 13:12 Siltstone, dark-gray.

N 1.64  Marine zone(?).

N 9.84 Siltstone, dark-gray, arenaceous(?).

N 3.28 Shale, light-gray, rooted(?) (flint clay,
weathered).

N 9.84 Siltstone, dark-gray, laminated; Lepidodendron
fragments at base.

Y 0.72 Clarain, with abundant thin-banded vitrain,

scattered thin-banded fusain.

Y 0.26 Durain, argillaceous.

Y 1.05 Clarain, with sparse thin-banded vitrain,
durain up to 1 cm thick.

Y 0.03 Fusain, continuous.

Y 0.59 Clarain, with abundant thick-banded vitrain.

Y 0.07 Fusain, lenticular.

Y 0.30 Clarain, with abundant thick-banded vitrain.

Y 0.03 Fusain, lenticular.

Y 0.49 Clarain, with abundant thick-banded vitrain,
scattered medium-banded fusain.

Y 0.30 Durain, argillaceous.

Y 0.03 Clarain.

N Siltstone, dark-gray, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10321 FIELD NO: KGS 523 U.S.G.S. NO: W214259
LABORATORY: Geo Test REPORT DATE: Jan/25/1982
AIR DRIED LOSS: 6.53%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:
TOTAL MOISTURE 10.53%

VOLATILE MATTER 32.35% 36.16% 38.87%
FIXED CARBON 50.88% 56.87% 61.13%
ASH 6.24% 6.97%

ULTIMATE ANALYSIS:

HYDROGEN 5.50% 4.83% 5.19%
CARBON 68.64% 76.72% 82.47%
NITROGEN 1.37% 1.53% 1.65%
TOTAL SULFUR 0.41% 0.46% 0.49%
OXYGEN 17.84% 9.49% 10.20%
ASH 6.24% 6.97%
HEATING VALUE (BTU/LB): 11782 13169 14156
SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 0.02% 0.02% 0.02%
ORGANIC 0.38% 0.42% 0.46%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2680 deg F
SOFTENING TEMP. 2760 deg F
FLUID TEMP. 2800 deg F

FREE SWELLING INDEX

1.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 0.7
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COAL SAMPLING REPORT

LABORATORY NO: U10322 FIELD NO: KGS 524 U.S.G.S. NO: W214260
SAMPLER: Currens AGENCY: KGS DATE: Jun/16/1981
7.5' QUAD: Portersburg COUNTY: Clay DISTRICT: Southwestern

CARTER COORDINATE: SEC 10 ROW I TIER 67 1200 FT FSL, 4600 FT FEL
LATITUDE: 37 DEG 13 MIN 12 SEC LONGITUDE: 83 DEG 55 MIN 57 SEC
ELEVATION (FT): 1020.00, OF POINT AT base of 524, USING topo
COMMENTARY :

REGIONAL COAL NAME: Manchester GEO. MAP COAL NAME: Lily
REPORTED COAL NAME: Lily FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, wet

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 18.5, SAMPLE 18.5, COAL ONLY 18.5

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 310, SET 2 15, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N Soil and weathered shale.
N 16.40 Shale, dark-gray, laminated, slightly
carbonaceous.
Y 1.54 Clarain, with scattered thin-banded vitrain,
fusain, very homogeneous; slightly pyritic.
N Siltstone, medium-gray, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10322 FIELD NO: KGS 524 U.S.G.S. NO: W214260
LABORATORY: Geo Test REPORT DATE: Jan/25/1982

AIR DRIED LOSS: 3.24%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 5.22%

VOLATILE MATTER 37.99% 40.08% 42.01%
FIXED CARBON 52.44% 55.33% 57.99%
ASH 4.35% 4.59%

ULTIMATE ANALYSIS:

HYDROGEN 5.73% 5.43% 5.69%
CARBON 75.22% 79.36% 83.18%
NITROGEN 2.00% 2.11% 2.21%
TOTAL SULFUR 0.77% 0.81% 0.85%
OXYGEN 11.93% 7.70% 8.07%
ASH 4.35% 4.59%
HEATING VALUE (BTU/LB): 13523 14268 14954
SULFUR FORMS:
SULFATE 0.00% 0.00% 0.00%
PYRITIC 0.03% 0.03% 0.03%
ORGANIC 0.74% 0.78% 0.82%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2800 deg F
SOFTENING TEMP. 2800 deg F
FLUID TEMP. 2800 deg F
FREE SWELLING INDEX 3.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.1
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COAL SAMPLING REPORT

LABORATORY NO: U10325 FIELD NO: KGS 527 U.S.G.S. NO: W214263
SAMPLER: Currens AGENCY: KGS DATE: Jun/17/1981
7.5' QUAD: Barbourville COUNTY: Knox DISTRICT: Southwestern
CARTER COORDINATE: SEC 8 ROW D TIER 68 4150 FT FSL, 2800 FT FEL

LATITUDE: 36 DEG 48 MIN 41 SEC LONGITUDE: 83 DEG 52 MIN 34 SEC
ELEVATION (FT): 1050.00, OF POINT AT base of 527, USING topo
COMMENTARY :

REGIONAL COAL NAME: Lower Elkhorn GEO. MAP COAL NAME: Blue Gem
REPORTED COAL NAME: Blue Gem FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, dry
RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 23.6, SAMPLE 23.6, COAL ONLY 23.6

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 55, SET 2 340, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N 19.69 Siltstone, medium-gray, with abundant plant
fragments, sideritic.

N 0.66 Coal, horizon KGS 529.

N 9.84 Siltstone, light-gray, interbedded with thin
sandstone; rooted at top.

N 1.64 Sandstone, medium-gray, medium-grained,
discontinuous, micaceous, carbonaceous.

Y 1.97 Clarain, with abundant medium-banded vitrain,

scattered thin-banded fusain; pyritic near top;
homogenous (same coal as KGS 528).
N Siltstone, rooted.
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LABORATORY NO: U10325
LABORATORY: Geo Test

AIR DRIED LOSS: 0.99%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:
HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN
ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

FIELD NO: KGS 527

2.89%
37.70%
.90%
.51%

(8,]
wu

.64%
. 16%
.86%
.61%
.22%
.51%

14226

LW W —— 0w

0.06%
0.99%
0.56%

COAL ANALYSIS REPORT

38.82%
57.57%

5.48%
80.49%
1.92%
1.66%
6.84%
3.61%

14650
0.06%

1.02%
0.58%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2020 deg F
2120 deg F
2200 deg F

4.5
23

U.S.G.S. NO: W214263
REPORT DATE: Feb/11/1982

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

40.28%
59.72%

5.68%
83.51%
1.99%
1.72%
7.10%

15199

0.06%
1.06%
0.60%
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COAL SAMPLING REPORT

LABORATORY NO: U10326 FIELD NO: KGS 528 U.S.G.S. NO: W214264
SAMPLER: Currens AGENCY: KGS DATE: Jun/17/1981
7.5" QUAD: Barbourville COUNTY: Knox DISTRICT: Southwestern
CARTER COORDINATE: SEC 8 ROW D TIER 68 4500 FT FSL, 3200 FT FEL

LATITUDE: 36 DEG 48 MIN 45 SEC LONGITUDE: 83 DEG 52 MIN 39 SEC
ELEVATION (FT): 1070.00, OF POINT AT base of 528, USING topo
COMMENTARY :

REGIONAL COAL NAME: Lower Elkhorn GEO. MAP COAL NAME: Blue Gem
REPORTED COAL NAME: Blue Gem FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, slightly weathered
SAMPLE CONDITION: clean, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 26.0, SAMPLE 26.0, COAL ONLY 26.0

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 10, SET 2 100, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 529.

N 1.18 Siltstone, black; coarsens downward to ganister
with intra-turbated black shale; rooted.

Y 217 Clarain, with abundant thin-banded vitrain,
scattered thin-banded fusain; pyritic near
base.

N Siltstone, dark-gray, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10326 FIELD NO: KGS 528 U.S.G.S. NO: W214264
LABORATORY: Geo Test REPORT DATE: Feb/11/1982

AIR DRIED LOSS: 0.92%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.81%

VOLATILE MATTER 40.38% 4]1.55% 44.09%
FIXED CARBON 51.21% 52.69% 55.91%
ASH 5.60% 5.76%

ULTIMATE ANALYSIS:

HYDROGEN 5.56% 5.40% 5.73%
CARBON 75.23% 77 .40% 82.14%
NITROGEN 2.03% 2.09% 2.22%
TOTAL SULFUR 4.06% 4.18% 4.43%
OXYGEN 7.52% 5.17% 5.48%
ASH 5.60% 5.76%
HEATING VALUE (BTU/LB): 13704 14100 14962
SULFUR FORMS:
SULFATE 0.18% 0.19% 0.20%
PYRITIC 2.85% 2.93% 3.11%
ORGANIC 1.03% 1.06% 1.12%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2170 deg F
SOFTENING TEMP. 2300 deg F
FLUID TEMP. 2360 deg F

FREE SWELLING INDEX 4.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 5.9
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COAL SAMPLING REPORT

LABORATORY NO: U10327 FIELD NO: KGS 529 U.S.G.S. NO: W214265
SAMPLER: Currens AGENCY: KGS DATE: Jun/17/1981
7.5' QUAD: Barbourville COUNTY: Knox DISTRICT: Southwestern
CARTER COORDINATE: SEC 8 ROW D TIER 68 4500 FT FSL, 3200 FT FEL

LATITUDE: 36 DEG 48 MIN 45 SEC LONGITUDE: 83 DEG 52 MIN 39 SEC
ELEVATION (FT): 1072.00, OF POINT AT base of 529, USING topo
COMMENTARY :

REGIONAL COAL NAME: L Elkhorn rider GEO. MAP COAL NAME: Blue Gem rider

REPORTED COAL NAME: Blue Gem rider FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, slightly weathered
SAMPLE CONDITION: clean, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 28.0, SAMPLE 28.0, COAL ONLY 28.0

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 85, SET 2 360, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N Soil.
N 9.84 Siltstone, dark-gray, laminated, sideritic,
carbonaceous.
Y 2.33 Clarain, with abundant thin-banded vitrain,

scattered thin-banded fusain; homogenous; with
scattered pyrite nodules (2 x 10 cm) at top and
10 cm below top.

See KGS 528 for underlying strata.
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LABORATORY NO: U10327
LABORATORY: Geo Test

AIR DRIED LOSS: 0.94%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

FIELD NO: KGS 529

2.29%
41.47%
50.64%

5.60%

5.65%
75.52%
1.68%
2.97%
8.58%
5.60%

13865
0.15%

1.10%
1.72%

COAL ANALYSIS REPORT

42.44%
51.82%
5.73%

5.52%
77.29%
1.72%
3.04%
6.70%
5.73%

14189
0.15%

1.13%
1.76%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2110 deg F
2160 deg F
2290 deg F

5.5
4.3

U.S.G.S. NO: W214265
REPORT DATE: Feb/11/1982

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

45,02%
54.98%

5.86%
81.99%
1.82%
3.22%
7.11%

15053

0.16%
1.19%
1.87%
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COAL SAMPLING REPORT

LABORATORY NO: U10330 FIELD NO: KGS 532 U.S.G.S. NO: W214268
SAMPLER: Currens AGENCY: KGS DATE: Jul/01/1981
7.5' QUAD: Wiborg COUNTY: McCreary DISTRICT: Southwestern
CARTER COORDINATE: SEC 25 ROW E TIER 61 600 FT FSL, 3100 FT FEL
LATITUDE: 36 DEG 50 MIN 6 SEC LONGITUDE: 84 DEG 29 MIN 38 SEC

ELEVATION (FT): 1275.00, OF POINT AT base of 532, USING topo

COMMENTARY: the two top units of the 1ithologic description may
represent the sandstone tongue of the Lee Formation
locally mapped in the lower Breathitt.

REGIONAL COAL NAME: Barren Fork GEO. MAP COAL NAME: Barren Fork

REPORTED COAL NAME: Barren Fork rider FORMATION OR MEMBER: Breathitt

RANGE SAMPLED (SPLITS, BENCHES, ETC.): rider

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, dry
RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 6.3, SAMPLE 6.3, COAL ONLY 6.3

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 210, SET 2 330, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N 16.40 Siltstone, light-gray, sideritic, interbedded
with sandstone, 1ight-gray; crossbedded, highly
variable thickness; with standing Calamites.

N 2.99 Siltstone, sandstone, gravel at top,
interbedded; clasts are siderite, clay, and
calcareous siltstone pebbles; with plant and
marine fossils.

N 0.16 Shale, black, silty, laminated, with plant
fragments, no marine fossils; locally cut out
by overlying unit.

y 0.52 Clarain, with scattered thin-banded fusain,
abundant medium- to thick-banded vitrain;
0.5-cm pyrite laminae at 11 cm thickens to 1 cm
locally.

See KGS 533 for underlying strata.
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COAL ANALYSIS REPORT

LABORATORY NO: U10330 FIELD NO: KGS 532 U.S.G.S. NO: W214268
LABORATORY: Geo Test REPORT DATE: Feb/11/1982
AIR DRIED LOSS: 1.64%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 4.52%

VOLATILE MATTER 36.31% 38.03% 41.98%
FIXED CARBON 50.19% 52.56% 58.02%
ASH 8.98% 9.40%

ULTIMATE ANALYSIS:

HYDROGEN 5.39% 5.12% 5.65%
CARBON 70.63% 73.97% 81.66%
NITROGEN 1.71% 1.79% 1.98%
TOTAL SULFUR 1.67% 1.75% 1.93%
OXYGEN 11.62% 7.97% 8.78%
ASH 8.98% 9.40%
HEATING VALUE (BTU/LB): 12654 13253 14629
SULFUR FORMS:
SULFATE 0.03% 0.03% 0.03%
PYRITIC 0.81% 0.85% 0.94%
ORGANIC 0.83% 0.87% 0.96%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2340 deg F
SOFTENING TEMP. 2580 deg F
FLUID TEMP. 2650 deg F

FREE SWELLING INDEX 5.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 2.6
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COAL SAMPLING REPORT

LABORATORY NO: U10331 FIELD NO: KGS 533 U.S.G.S. NO: W214269
SAMPLER: Currens AGENCY: KGS DATE: Jul/01/1981
7.5' QUAD: Wiborg COUNTY: McCreary DISTRICT: Southwestern
CARTER COORDINATE: SEC 25 ROW E TIER 61 500 FT FSL, 3100 FT FEL
LATITUDE: 36 DEG 50 MIN 5 SEC LONGITUDE: 84 DEG 29 MIN 38 SEC

ELEVATION (FT): 1270.00, OF POINT AT base of 533, USING topo
COMMENTARY :

REGIONAL COAL NAME: Barren Fork GEO. MAP COAL NAME: Barren Fork
REPORTED COAL NAME: Barren Fork FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 32.1, SAMPLE 32.1, COAL ONLY 32.1

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 150, SET 2 180, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 532.
N 0.46 Coal, shaly, pyritic, with abundant fusain,
scattered vitrain.
N 2.66 Siltstone, dark-gray, arenaceous, carbonaceous,

pyritic, rooted(?) to laminated, coaly, with
abundant plant fragments.
Y 0.16 Clarain, with scattered thick-banded vitrain.
4 Clarain, with scattered thin-banded vitrain,
large pyrite nodules (2 x 10 cm).

Y 0.02 Fusain.

Y 0.39 Clarain, with abundant thick-banded vitrain.

Y 0.66 Clarain and durain, with scattered thick-banded
fusain.

N Siltstone, light-gray, rooted.
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LABORATORY NO: U10331
LABORATORY: Geo Test

AIR DRIED LOSS: 2.79%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

5.84%
33.21%
55.37%

5.58%

5.42%
73.49%
1.67%
0.92%
12.92%
5.58%

12994
0.02%

0.13%
0.77%

COAL ANALYSIS REPORT

FIELD NO: KGS 533

35.27%
58.80%
5.93%

5.06%
78.05%
1.77%
0.98%
8.21%
5.93%

13800
0.02%

0.14%
0.82%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2500 deg F
2800 deg F
2800 deg F

4.0
1.4

U.S.G.S. NO: W214269
REPORT DATE: Feb/11/1982

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

37.49%
62.51%

5.38%
82.96%
1.89%
1.04%
8.73%

14669

0.02%
0.15%
0.87%
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COAL SAMPLING REPORT

LABORATORY NO: U10234 FIELD NO: KGS 534 U.S.G.S. NO: W214772

SAMPLER: Currens AGENCY: KGS DATE: Jul/07/1981
7.5' QUAD: Rockholds COUNTY: Whitley DISTRICT: Southwestern
CARTER COORDINATE: SEC 25 ROW E TIER 66 1250 FT FSL, 4500 FT FEL
LATITUDE: 36 DEG 50 MIN 12 SEC LONGITUDE: 84 DEG 4 MIN 55 SEC

ELEVATION (FT): 1152.50, OF POINT AT base of 534, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Lower Elkhorn GEO. MAP COAL NAME: Blue Gem
REPORTED COAL NAME: Blue Gem FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, clean, damp

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 14.2, SAMPLE 14.2, COAL ONLY 14.2

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 10, SET 2 275, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 9.84 Siltstone, medium-gray, weathered.
N 6.56 Shale, dark-gray to black, laminated,
carbonaceous.
N 0.66 Shale, black, carbonaceous.
N 24.61 Siltstone, medium-gray, laminated to

lenticularly interbedded with fine-grained
sandstone; sideritic; rooted at top(?).

¥ 1.02 Clarain, with scattered medium-banded vitrain,
medium-banded fusain; pyritic.

Y 0.07 Fusain, laterally continuous; locally thickens
to 3 cm.

Y 0.10 Clarain.

N Siltstone, dark-gray, hard, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10234 FIELD NO: KGS 534

LABORATORY: Geo Test

AIR DRIED LOSS: 1.61%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.90%
VOLATILE MATTER 36.30%
FIXED CARBON 58.17%
ASH 1.63%

ULTIMATE ANALYSIS:

HYDROGEN 5.58%
CARBON 79.95%
NITROGEN 1.90%
TOTAL SULFUR 0.68%
OXYGEN 10.20%
ASH 1.63%
HEATING VALUE (BTU/LB): 14260
SULFUR FORMS:
SULFATE 0.02%
PYRITIC 0.06%
ORGANIC 0.60%

37.77%
60.53%
1.70%

5.35%
83.20%
1.98%
0.71%
7.06%
1.70%

14839
0.02%

0.06%
0.62%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX
POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2300 deg F
2420 deg F
2510 deg F

5.0
1.0

U.S.G.S. NO: W214772
REPORT DATE: Dec/31/1981

38.42%
61.57%

5.44%
84.63%
2.01%
0.72%
7.20%

15094

0.02%
0.06%
0.64%
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COAL SAMPLING REPORT

LABORATORY NO: U10235 FIELD NO: KGS 535 U.S.G.S. NO: W214773
SAMPLER: Currens AGENCY: KGS DATE: Ju1/07/1981
7.5' QUAD: Corbin COUNTY: Knox DISTRICT: Southwestern
CARTER COORDINATE: SEC 4 ROW E TIER 66 850 FT FSL, 2650 FT FEL
LATITUDE: 36 DEG 54 MIN 8 SEC LONGITUDE: 84 DEG 3 MIN 33 SEC

ELEVATION (FT): 1225.00, OF POINT AT base of 535, USING topo
COMMENTARY: Coal bed crops out near the crest of a hill; weathering
because of proximity to surface.

REGIONAL COAL NAME: Lower Elkhorn GEO. MAP COAL NAME: Blue Gem
REPORTED COAL NAME: Blue Gem FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: slightly weathered, damp, mud in cleat

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 23.0, SAMPLE 22.8, COAL ONLY 22.8

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 15, SET 2 280, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 13.12 Soil and weathered siltstone.
N 9.84 Siltstone, medium-gray, sparsely sideritic,

laminated to slightly rippled.

N 0.33 Shale, black, laminated.

Y 1.90 Clarain, with abundant medium- to thick-banded
vitrain, scattered thin- to medium-banded
fusain; very homogenous.

N Siltstone, dark-gray, hard, rooted.




APPENDIX I:

LABORATORY NO: U10235
LABORATORY: Geo Test

AIR DRIED LOSS: 2.48%

PROXIMATE ANALYSIS:

TOTAL MOISTURE

VOLATILE MATTER

FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):
SULFUR FORMS:

SULFATE
PYRITIC
ORGANIC

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX
POUNDS OF SULFUR DIOXIDE PER MILLION BTU

FIELD NO: KGS 535

5.18%
35.45%
57.27%

2.10%

5.58%
77.70%
1.86%
0.55%
12.21%
2.10%

13787
0.01%

0.02%
0.52%

COAL ANALYSIS REPORT

REPORT

37.39%
60.40%
2.21%

5.27%
81.94%
1.96%
0.58%
8.04%
2.21%

14540
0.01%

0.02%
0.55%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

2310 deg F
2400 deg F
2570 deg F

3.5
0.8

u.

COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

S.G.S. NO: W214773
DATE: Dec/31/1981

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

38.23%
61.77%

5.39%
83.80%
2.01%
0.59%
8.21%

14869

0.01%
0.02%
0.56%
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COAL SAMPLING REPORT

LABORATORY NO: U10236 FIELD NO: KGS 536 U.S.G.S. NO: W214774
SAMPLER: Currens AGENCY: KGS DATE: Jul1/09/1981
7.5' QUAD: Manchester COUNTY: Clay DISTRICT: Southwestern

CARTER COORDINATE: SEC 22 ROW I TIER 68 3900 FT FSL, 3850 FT FEL
LATITUDE: 37 DEG 10 MIN 39 SEC LONGITUDE: 83 DEG 51 MIN 48 SEC
ELEVATION (FT): 1060.00, OF POINT AT base of 536, USING topo
COMMENTARY :

REGIONAL COAL NAME: Manchester GEOQ. MAP COAL NAME: Manchester
REPORTED COAL NAME: Manchester FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active, auger web
SAMPLE CONDITION: few days old, clean, damp

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 36.2, SAMPLE 36.2, COAL ONLY 36.2

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 175, SET 2 240, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 19.69 Siltstone, dark-gray.
N 3.28 Sandstone, rooted, (argillaceous?).
N 22.97 Siltstone, medium- to dark-gray, laminated,
sideritic.
Y 2.23 Clarain, very homogenous, with abundant thin-

to thick-banded vitrain, scattered, very thin-

banded fusain; large pyrite nodules near base.
0.79 Durain, slightly argillaceous, very hard.

Underwater; hard, 1ithology unknown.

z <
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COAL ANALYSIS REPORT

LABORATORY NO: U10236 FIELD NO: KGS 536

LABORATORY: Geo Test

AIR DRIED LOSS: 0.73%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.80%
VOLATILE MATTER 35.10%
FIXED CARBON 52.60%
ASH 9.50%
ULTIMATE ANALYSIS:
HYDROGEN 5.14%
CARBON 73.23%
NITROGEN 1.79%
TOTAL SULFUR 0.72%
OXYGEN 9.62%
ASH 9.50%
HEATING VALUE (BTU/LB): 13080
SULFUR FORMS:
SULFATE 0.02%
PYRITIC 0.15%
ORGANIC 0.55%

REPORT DATE:

36.11%
54.11%
9.77%

4.97%
75.34%
1.84%
0.74%
7.34%
9.77%

13457
0.02%

0.15%
0.57%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX
POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2800 deg F
2800 deg F
2800 deg F

5.0
|

U.S.G.S. NO: W214774
Dec/31/1981

40.02%
59.98%

5.50%
83.50%
2.04%
0.82%
8.14%

14915

0.02%
0.17%
0.63%
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COAL SAMPLING REPORT

LABORATORY NO: U10307 FIELD NO: KGS 537 U.S.G.S. NO: W214775
SAMPLER: Currens AGENCY: KGS DATE: Ju1/09/1981
7.5' QUAD: Rockholds COUNTY: Whitley DISTRICT: Southwestern
CARTER COORDINATE: SEC 21 ROW E TIER 65 1250 FT FSL, O FT FEL
LATITUDE: 36 DEG 50 MIN 12 SEC LONGITUDE: 84 DEG 5 MIN 0 SEC

ELEVATION (FT): 1219.90, OF POINT AT base of 537, USING altimeter
COMMENTARY:

REGIONAL COAL NAME: U Elkhorn No.l GEO. MAP COAL NAME: Jellico
REPORTED COAL NAME: Jellico FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, wet, mud in cleats

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 21.0, SAMPLE 21.1, COAL ONLY 20.9

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 30, SET 2 290, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS ) DESCRIPTION
N 32.81 Siltstone, medium-gray, dark-gray to black just
above coal; sideritic, laminated.
Y 0.10 Durain.
Y 0.02 Siltstone.
Y 1.64 Clarain, with abundant thin- to medium-banded

vitrain; largely obscured by mud.
N Siltstone(?).
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COAL ANALYSIS REPORT

LABORATORY NO: U10307 FIELD NO: KGS 537 U.S.G.S. NO: W214775
LABORATORY: Geo Test REPORT DATE: Jan/25/1982

AIR DRIED LOSS: 2.62%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 4.77%

VOLATILE MATTER 35.94% 37.74% 39.21%
FIXED CARBON 55.72% 58.51% 60.79%
ASH 3.57% 3.75%

ULTIMATE ANALYSIS:

HYDROGEN 5.61% 5.33% 5.54%
CARBON 77.07% 80.93% 84.08%
NITROGEN 1.89% 1.98% 2.06%
TOTAL SULFUR 0.93% 0.98% 1.01%
OXYGEN 10.93% 7.03% 7.31%
ASH 3.57% 3.75%
HEATING VALUE (BTU/LB): 13617 14299 14856
SULFUR FORMS:
SULFATE 0.06% 0.06% 0.07%
PYRITIC 0.16% 0.17% 0.17%
ORGANIC 0.71% 0.75% 0.77%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2470 deg F
SOFTENING TEMP. 2680 deg F
FLUID TEMP. 2800 deg F
FREE SWELLING INDEX 5.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.4
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COAL SAMPLING REPORT

LABORATORY NO: U10237 FIELD NO: KGS 540 U.S.G.S. NO: W214776
SAMPLER: Currens AGENCY: KGS DATE: Jul/28/1981
7.5' QUAD: Blackwater COUNTY: Laure] DISTRICT: Southwestern
CARTER COORDINATE: SEC 17 ROW G TIER 67 1800 FT FSL, 600 FT FEL
LATITUDE: 37 DEG 1 MIN 18 SEC LONGITUDE: 83 DEG 58 MIN 7 SEC

ELEVATION (FT): 1267.00, OF POINT AT base of 540, USING altimeter
COMMENTARY: Barometric elevation not adjusted for atmospheric changes.

REGIONAL COAL NAME: U Elkhorn No.l GEO. MAP COAL NAME: Jellico
REPORTED COAL NAME: Jellico FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): bottom split

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, clean

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 11.5, SAMPLE 11.4, COAL ONLY 11.4

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 10, SET 2 140, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N Horizon KGS 539
N 2.95 Siltstone, medium-gray, arenaceous, sideritic
at base, intensively rooted.
N 0.49 Clarain; not sampled.
N 0.72 Siltstone, medium-gray, rooted.
Y 0.95 Clarain, with abundant medium-banded vitrain,

scattered thin-banded fusain; highly pyritic
(to 5 mm thick at top).
N Shale, light-gray, slightly silty, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10237 FIELD NO: KGS 540 U.S.G.S. NO: W214776
LABORATORY: Geo Test REPORT DATE: Dec/31/1981

AIR DRIED LOSS: 1.14%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.59%

VOLATILE MATTER 37.33% 38.72% 42.43%
FIXED CARBON 50.66% 52.54% 57.58%
ASH 8.42% 8.73%

ULTIMATE ANALYSIS:

HYDROGEN 5.06% 4.83% 5.29%
CARBON 70.78% 73.41% 80.44%
NITROGEN 1.81% 1.88% 2.06%
TOTAL SULFUR 4.82% 5.00% 5.48%
OXYGEN 9.11% 6.15% 6.73%
ASH 8.42% 8.73%
HEATING VALUE (BTU/LB): 12905 13385 14667
SULFUR FORMS:
SULFATE 0.23% 0.24% 0.26%
PYRITIC 3.45% 3.58% 3.92%
ORGANIC 1.14% 1.18% 1.30%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2160 deg F
SOFTENING TEMP. 2220 deg F
FLUID TEMP. 2280 deg F
FREE SWELLING INDEX 4.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 7.5
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COAL SAMPLING REPORT

LABORATORY NO: U10238 FIELD NO: KGS 539 U.S.G.S. NO: W214777
SAMPLER: Currens AGENCY: KGS DATE: Jul/28/1981
7.5' QUAD: Blackwater COUNTY: Laurel DISTRICT: Southwestern
CARTER COORDINATE: SEC 17 ROW G TIER 67 1800 FT FSL, 600 FT FEL
LATITUDE: 37 DEG 1 MIN 18 SEC LONGITUDE: 83 DEG 58 MIN 7 SEC

ELEVATION (FT): 1272.00, OF POINT AT base of 539, USING altimeter
COMMENTARY: Barometric elevation not adjusted for atmospheric changes.

REGIONAL COAL NAME: U Elkhorn No.l GEO. MAP COAL NAME: Jellico
REPORTED COAL NAME: Jellico FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): top split

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, clean, damp

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 21.0, SAMPLE 20.9, COAL ONLY 20.5

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 210, SET 2 250, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N Siltstone rubble.
N 16.40 Sandstone, dark-gray, weathers buff.
N 0.66 Siltstone, dark-gray.
Y 0.33 Clarain, with abundant medium-banded vitrain.
Y 0.02 Sandstone, very dark-gray.
Y 0.07 Clarain.
Y 0.02 Siltstone, arenaceous.
Y 1.31 Clarain, with abundant medium-banded vitrain.

See KGS 540 for underlying strata.
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COAL ANALYSIS REPORT

LABORATORY NO: U10238 FIELD NO: KGS 539 U.S.G.S. NO: W214777
LABORATORY: Geo Test REPORT DATE: Dec/31/1981
AIR DRIED LOSS: 0.97%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.28%

VOLATILE MATTER 38.12% 39.41% 43.15%
FIXED CARBON 50.22% 51.92% 56.85%
ASH 8.38% 8.66%

ULTIMATE ANALYSIS:

HYDROGEN 5.26% 5.06% 5.54%
CARBON 73.54% 76.03% 83.25%
NITROGEN 1.82% 1.88% 2.06%
TOTAL SULFUR 1.67% 1.73% 1.89%
OXYGEN 9.33% 6.64% 7.26%
ASH 8.38% 8.66%
HEATING VALUE (BTU/LB): 13130 13575 14863
SULFUR FORMS:
SULFATE 0.04% 0.04% 0.05%
PYRITIC 0.81% 0.84% 0.92%
ORGANIC 0.82% 0.85% 0.93%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2100 deg F
SOFTENING TEMP. 2230 deg F
FLUID TEMP. 2530 deg F

FREE SWELLING INDEX

4.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 2.5
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COAL SAMPLING REPORT

LABORATORY NO: U10253 FIELD NO: KGS 538 U.S.G.S. NO: W214778
SAMPLER: Currens AGENCY: KGS DATE: Jul/14/1981
7.5"' QUAD: Heidrick COUNTY: Knox DISTRICT: Southwestern
CARTER COORDINATE: SEC 1 ROW E TIER 67 1950 FT FSL, 1500 FT FEL

LATITUDE: 36 DEG 54 MIN 19 SEC LONGITUDE: 83 DEG 55 MIN 18 SEC
ELEVATION (FT): 1120.00, OF POINT AT base of 538, USING topo
COMMENTARY :

REGIONAL COAL NAME: U Elkhorn No.l GEO. MAP COAL NAME: Jellico
REPORTED COAL NAME: Jellico FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, damp, with mud in cleats

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 16.5, SAMPLE 13.8, COAL ONLY 13.8

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 190, SET 2 270, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 16.40 Siltstone, medium-gray; weathered at top.
0.33 Coal.

N

N 0.66 Claystone, rooted.

N 0.03 Coal.

N 13.12 Siltstone, medium-gray, laminated, sideritic;
rooted at top.

Y 0.98 Clarain, with scattered thin- to medium-banded
vitrain, scattered medium-banded fusain;
obscured by mud.

N 0.23 Claystone, dark-gray, rooted.

Y 0.16 Clarain, with scattered thin-banded vitrain.

N Siltstone, dark-gray, rooted.
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LABORATORY NO: U10253
LABORATORY: Geo Test

AIR DRIED LOSS: 1.07%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

FIELD NO: KGS 538

3.06%
38.81%
51.76%

6.37%

.38%
.04%
.79%
.91%
.51%
6.37%

WM = LW

13439

0.09%
1.96%
0.86%

COAL ANALYSIS REPORT

U.S.G.S. NO: W214778
REPORT DATE: Dec/31/1981

40.04%
53.40%
6.57%

5.20%
76.38%
1.85%
3.00%
7.00%
6.57%

13864
0.09%

2.02%
0.89%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2040 deg F
2100 deg F
2210 deg F

4.5
4.3

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

42.85%
57.15%

5.56%
81.75%
1.98%
3.21%
7.50%

14838

0.10%
2.16%
0.95%
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COAL SAMPLING REPORT

LABORATORY NO: U10239 FIELD NO: KGS 541 U.S.G.S. NO: W214779
SAMPLER: Currens AGENCY: KGS DATE: Jul/30/1981
7.5" QUAD: Artemus COUNTY: Bell DISTRICT: Southwestern

CARTER COORDINATE: SEC 21 ROW D TIER 69 1800 FT FSL, 3800 FT FEL

LATITUDE: 36 DEG 45 MIN 18 SEC LONGITUDE: 83 DEG 45 MIN 47 SEC

ELEVATION (FT): 1630.00, OF POINT AT base of 541, USING altimeter

COMMENTARY: Elevations for KGS 541 and 542 do not match the cropline
for the Fire Clay and Fire Clay rider, but the altimeter
readings are supported by company core holes and the seam
identification by the stratigraphy.

REGIONAL COAL NAME: Fire Clay rdr GEO. MAP COAL NAME: Fire Clay rider

REPORTED COAL NAME: Fire Clay rider FORMATION OR MEMBER: Breathitt

RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, old strip mine; CONDITION, active remine, 2 weeks old

SAMPLE CONDITION: slightly weathered and muddy

RECOVERY METHOD: channel SAMPLING REGIME: Swanson & Huffman

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 37.8, SAMPLE 37.8, COAL ONLY 35.4

STRUCTURAL FEATURE: cleat, SEPARATION:

STRIKE AZIMUTHS: SET 1 225, SET 2 325, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 13;12 Sandstone, massive, weathered.
N 19.69 Siltstone, dark-gray; top 3 feet grades to

black; laminated; sideritic at base;
possible source of marine fossils in
talus.

.66 Coal, argillaceous.

.19 Siltstone, medium-gray, interbedded with
thin coals, laminated to rooted,
sideritic; arenaceous at base.

Y 1.54 Clarain, with abundant thin- to thick-

banded vitrain, scattered thin-banded
fusain; pyritic, slightly weathered; mud

==z
w0 o

in cleat.

Y 0.30 Clarain, with scattered thin-banded
vitrain.

Y 0.43 Durain, with scattered thick-banded
vitrain.

Y 0.36 Clarain, with scattered thin-banded
vitrain; grades upward to durain.

Y 0.33 Durain.

Y 0.20 Claystone and vitrain, interlaminated.

See KGS 542 for underlying strata.

|
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COAL ANALYSIS REPORT

LABORATORY NO: U10239 FIELD NO: KGS 541 U.S.G.S. NO: W214779
LABORATORY: Geo Test REPORT DATE: Dec/31/1981

AIR DRIED LOSS: 1.30%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.84%

VOLATILE MATTER 33.17% 34.49% 38.51%
FIXED CARBON 52.96% 55.07% 61.49%
ASH 10.03% 10.43%

ULTIMATE ANALYSIS:

HYDROGEN 4.95% 4.70% 5.25%
CARBON 71.41% 74.26% 82.91%
NITROGEN 1.72% 1.79% 2.00%
TOTAL SULFUR 0.69% 0.72% 0.80%
OXYGEN 11.20% 8.10% 9.04%
ASH 10.03% 10.43%
HEATING VALUE (BTU/LB): 12591 13093 14618
SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 0.12% 0.12% 0.14%
ORGANIC 0.56% 0.58% 0.65%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2690 deg F
SOFTENING TEMP. 2800 deg F
FLUID TEMP. 2800 deg F

FREE SWELLING INDEX

1.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.1
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COAL SAMPLING REPORT

LABORATORY NO: U10254 FIELD NO: KGS 542 U.S.G.S. NO: W214780
SAMPLER: Currens AGENCY: KGS DATE: Jul/30/1981
7.5" QUAD: Artemus COUNTY: Bell DISTRICT: Southwestern

CARTER COORDINATE: SEC 21 ROW D TIER 69 2000 FT FSL, 3700 FT FEL

LATITUDE: 36 DEG 45 MIN 20 SEC LONGITUDE: 83 DEG 45 MIN 45 SEC

ELEVATION (FT): 1587.00, OF POINT AT base of 542, USING altimeter

COMMENTARY: Elevations for KGS 541 and 542 do not match the cropline
for the Fire Clay and Fire Clay rider, but the altimeter
readings are supported by company core holes and the seam
id by the stratigraphy.

REGIONAL COAL NAME: Fire Clay GEO. MAP COAL NAME: Fire Clay
REPORTED COAL NAME: Fire Clay FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, old strip mine; CONDITION, restrip, 2 weeks old
SAMPLE CONDITION: weathered, damp, clay in cleats

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 65.4, SAMPLE 49.2, COAL ONLY 49.2

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 240, SET 2 300, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 541
N 3.28 Claystone, medium-gray, rooted;
interbedded coal up to 0.4 m thick.
N 24.61 Siltstone, medium- to dark-gray,

sideritic, arenaceous, with calcareous
nodules up to 1 m in diameter; rooted at
top; Calamites fragments at base.

.07 Clarain, weathered.

.03 Claystone.

.75 Clarain, with scattered medium-banded
vitrain, sparse thick-banded fusain,
weathered.

- F =<
oo o

N 0.39 Claystone, light-gray, rooted.

Y 1.51 Clarain, with scattered thin-banded
fusain, abundant medium- to thick-banded
vitrain; pyritic, slightly weathered.

N 0.56 Claystone, dark-brown, hard, brittile,
rooted, carbonaceous at top (fireclay).

Y 0.52 Clarain, with abundant thin-banded
vitrain, scattered thin-banded fusain.

Y 0.79 Durain; pyritic at base.

N 0.36 Claystone, dark-gray, rooted,
carbonaceous.

Y 0.46 Canneloid coal, blocky, conchoidal
fracture; mud in cleats.

N 1.64 Siltstone, light-gray, rooted, arenaceous.
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COAL ANALYSIS REPORT

LABORATORY NO: U10254 FIELD NO: KGS 542

LABORATORY: Geo Test

AIR DRIED LOSS: 2.20%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 4.61%
VOLATILE MATTER 36.92%
FIXED CARBON 49.96%
ASH 8.51%

ULTIMATE ANALYSIS:

HYDROGEN 5.28%
CARBON 71.32%
NITROGEN 1.69%
TOTAL SULFUR 0.92%
OXYGEN 12.28%
ASH 8.51%
HEATING VALUE (BTU/LB): 12799
SULFUR FORMS:
SULFATE 0.02%
PYRITIC 0.17%
ORGANIC 0.73%

38.70%
52.37%
8.92%

4.99%
74.76%
1.77%
0.96%
8.60%
8.92%

13417
0.02%

0.18%
0.77%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX
POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2420 deg F
2680 deg F
2800 deg F

1.0
1.4

U.S.G.S. NO: W214780
REPORT DATE: Dec/31/1981

42.49%
57.50%

5.48%
82.09%
1.95%
1.06%
9.42%

14732

0.02%
0.20%
0.84%
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COAL SAMPLING REPORT

LABORATORY NO: U10240 FIELD NO: KGS 543 U.S.G.S. NO: W214781
SAMPLER: Currens AGENCY: KGS DATE: Aug/05/1981
7.5' QUAD: Hail COUNTY: McCreary DISTRICT: Southwestern
CARTER COORDINATE: SEC 6 ROW E TIER 62 1900 FT FSL, 1900 FT FEL

LATITUDE: 36 DEG 53 MIN 19 SEC LONGITUDE: 84 DEG 24 MIN 23 SEC
ELEVATION (FT): 1149.70, OF POINT AT base of 543, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Barren Fork GEO. MAP COAL NAME: Barren Fork
REPORTED COAL NAME: Barren Fork FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, clean, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 20.5, SAMPLE 20.3, COAL ONLY 20.3

STRUCTURAL FEATURE: cleat, SEPARATION: wide
STRIKE AZIMUTHS: SET 1 145, SET 2 210, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N 16.40 Siltstone, medium-gray, sideritic,
arenaceous, weathered.

N 32.81 Siltstone, medium-gray, sideritic;
arenaceous in upper part; laminated to
bioturbated.

N 0.49 Siltstone, black, laminated, carbonaceous,

with abundant plant fragments.

Y 0.10 Vitrain.

Y 1.02 Clarain, with abundant thick-banded
vitrain, scattered thin-banded fusain;
hightly pyritic, blocky.

Y 0.02 Fusain.

Y 0.56 Clarain, with abundant thick-banded
fusain, argillaceous.

N Claystone, light-gray, rooted.




LABORATORY NO: U10240
LABORATORY: Geo Test

AIR DRIED LOSS: 0.71%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

INITIAL DEFORMATION
SOFTENING TEMP,
FLUID TEMP.

FREE SWELLING INDEX

COAL ANALYSIS REPORT

FIELD NO: KGS 543

APPENDIX I: COAL SAMPLING ‘AND CLASSICAL ANALYSIS REPORTS
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U.S.G.S. NO: W214781
REPORT DATE: Dec/31/1981

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

3.19%
34.77%
54.99%

7.05%

5.24%
73.77%
1.71%
1.53%
10.70%
7.05%

13135
0.01%

0.60%
0.92%

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

35.92%
56.80%
7.28%

5.04%
76.20%
1.77%
1.58%
8.13%
7.28%

13569
0.01%

0.62%
0.95%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

2230 deg F
2590 deg F
2700 deg F

5.0
2.3

38.74%
61.26%

5.44%
82.19%
1.91%
1.70%
8.76%

14634

0.01%
0.67%
1.02%
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COAL SAMPLING REPORT

LABORATORY NO: U10241 FIELD NO: KGS 544 U.S.G.S. NO: W214782
SAMPLER: Currens AGENCY: KGS DATE: Aug/06/1981
7.5"' QUAD: Scalf COUNTY: Bell DISTRICT: Southwestern
CARTER COORDINATE: SEC 7 ROW E TIER 71 1200 FT FSL, 200 FT FEL
LATITUDE: 36 DEG 53 MIN 12 SEC LONGITUDE: 83 DEG 38 MIN 2 SEC

ELEVATION (FT): 2000.00, OF POINT AT base of 544, USING topo
COMMENTARY :
REGIONAL COAL NAME: L Peach Orchard GEO. MAP COAL NAME: Hazard No.7

REPORTED COAL NAME: No.8 A FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): bottom split

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, damp

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 20.5, SAMPLE 20.1, COAL ONLY 20.1

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 20, SET 2 100, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 545
N 3.74 Shale, medium-gray, rooted, sideritic,
bioturbated.
N 0.46 Siltstone, dark-gray, laminated,
carbonaceous, coaly.
Y 1.28 Clarain, with scattered thin- to medium-

banded vitrain, sparse medium-banded
fusain; pyritic at top.

N 0.03 Pyrite.

Y 0.39 Clarain, with scattered thin-banded
vitrain.

N Shale, light-gray, plastic, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: Ul0241 FIELD NO: KGS 544

LABORATORY: Geo Test

AIR DRIED LOSS: 0.40%

U.S.G.S. NO: W214782

REPORT DATE: Dec/31/1981

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.
VOLATILE MATTER 37.
FIXED CARBON 49,
ASH 11.

ULTIMATE ANALYSIS:

09%
28%
12%
51%

HYDROGEN 5.03%
CARBON 70.22%
NITROGEN 1.50%
TOTAL SULFUR 3.48%
OXYGEN 8.26%
ASH 11.51%
HEATING VALUE (BTU/LB): 12731
SULFUR FORMS:
SULFATE 0.01%
PYRITIC 2.69%
ORGANIC 0.78%

38.
A7%
1l.

07%
76%

.90%
2%
.53%
.55%
.54%
.76%

13002

0.
2.
0.

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2090 deg F
2180 deg F
2330 deg F

4
5.

01%
75%
80%

43.15%
56.85%

5.55%
81.27%
1.74%
4.03%
7.41%

14735

0.01%
3.11%
0.90%
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COAL SAMPLING REPORT

LABORATORY NO: U10242 FIELD NO: KGS 545 U.S.G.S. NO: W214783
SAMPLER: Currens AGENCY: KGS DATE: Sep/06/1981
7.5' QUAD: Scalf COUNTY: Bell DISTRICT: Southwestern
CARTER COORDINATE: SEC 7 ROW E TIER 71 1100 FT FSL, 400 FT FEL
LATITUDE: 36 DEG 53 MIN 11 SEC LONGITUDE: 83 DEG 38 MIN 5 SEC
ELEVATION (FT): 2006.00, OF POINT AT base of 545, USING topo

COMMENTARY :

REGIONAL COAL NAME: L Peach Orchard GEO. MAP COAL NAME: Hazard No.7

REPORTED COAL NAME: No.8A FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): middle split
EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, damp
RECOVERY METHOD: channel SAMPLING REGIME: Holmes
SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.
THICKNESS (INCHES): SEAM HEIGHT 39.4, SAMPLE 39.4, COAL ONLY 39.4
STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 5, SET 2 290, SET 3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
See KGS 546.
1.12 Siltstone, dark-gray to black, rooted.
0.56 Clarain; grades to durain at top; with
scattered thin-banded vitrain.
Y 0.95 Clarain, with abundant medium- to thick-banded
vitrain alternating with thin- to thick-banded
fusain (40%).

- Z

Y 0.07 Fusain, lenticular.

Y 0.20 Clarain, with predominately thick-banded
vitrain.

Y 0.03 Fusain.

Y 1.48 Clarain, with abundant medium- to thick-banded

vitrain, common thin- to thick-banded fusain.
See KGS 544 for underlying strata.
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COAL ANALYSIS REPORT

LABORATORY NO: U10242 FIELD NO: KGS 545 U.S.G.S. NO: W214783
LABORATORY: Geo Test REPORT DATE: Dec/31/1981

AIR DRIED LOSS: 0.46%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.43%

VOLATILE MATTER 37.93% 38.87% 40.29%
FIXED CARBON 56.22% 57.62% 59.71%
ASH 3.42% 3.51%

ULTIMATE ANALYSIS:

HYDROGEN 5.66% 5.52% 5.72%
CARBON 78.63% 80.59% 83.51%
NITROGEN 1.71% 1.75% 1.82%
TOTAL SULFUR 1.16% 1.19% 1.23%
OXYGEN 9.42% 7.44% 7.72%
ASH 3.42% 3.51%
HEATING VALUE (BTU/LB): 14049 14399 14921
SULFUR FORMS:
SULFATE 0.00% 0.00% 0.00%
PYRITIC 0.62% 0.64% 0.66%
ORGANIC 0.54% 0.55% 0.57%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2060 deg F
SOFTENING TEMP. 2140 deg F
FLUID TEMP. 2240 deg F
FREE SWELLING INDEX 6.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.7
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COAL SAMPLING REPORT

LABORATORY NO: U10243 FIELD NO: KGS 546 U.S.G.S. NO: W214784
SAMPLER: Currens AGENCY: KGS DATE: Aug/06/1981
7.5"'" QUAD: Scalf COUNTY: Bell DISTRICT: Southwestern
CARTER COORDINATE: SEC 7 ROW E TIER 71 1100 FT FSL, 400 FT FEL
LATITUDE: 36 DEG 53 MIN 11 SEC LONGITUDE: 83 DEG 38 MIN 5 SEC

ELEVATION (FT): 2010.00, OF POINT AT base of 546, USING topo

COMMENTARY :
REGIONAL COAL NAME: L Peach Orchard GEO. MAP COAL NAME: Hazard No.7

REPORTED COAL NAME: No.8A FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): top split

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, dry, dirty

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 17.7, SAMPLE 17.7, COAL ONLY 17.7

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 10, SET 2 270, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N 49.21 Sandstone, massive, argillaceous; locally
exhibits pencil weathering; may locally grade
to siltstone.

N 32.81 Sandstone and siltstone, interbedded, medium-
gray, medium-grained, thin- to massive-bedded;
large-scale trough crossbeds at base;
carbonaceous, micaceous, feldspathic.

Y 1.48 Clarain, with abundant medium- to thick-banded
vitrain, scattered medium-banded fusain.

See KGS 545 for underlying strata.
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COAL ANALYSIS REPORT

LABORATORY NO: U10243 FIELD NO: KGS 546 U.S.G.S. NO: W214784
LABORATORY: Geo Test REPORT DATE: Dec/31/1981

AIR DRIED LOSS: 0.59%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.53%

VOLATILE MATTER 39.66% 40.69% 42.18%
FIXED CARBON 54.36% 55.77% 57.82%
ASH 3.45% 3.54%

ULTIMATE ANALYSIS:

HYDROGEN 5.72% 5.58% 5.78%
CARBON 77.42% 79.43% 82.34%
NITROGEN 1.66% 1.70% 1.77%
TOTAL SULFUR 0.55% 0.56% 0.58%
OXYGEN 11.20% 9.19% 9.53%
ASH 3.45% 3.54%
HEATING VALUE (BTU/LB): 14074 14440 14969
SULFUR FORMS:
SULFATE 0.00% 0.00% 0.00%
PYRITIC 0.08% 0.08% 0.09%
ORGANIC 0.47% 0.48% 0.50%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2640 deg F
SOFTENING TEMP. 2800 deg F
FLUID TEMP. 2800 deg F

FREE SWELLING INDEX 4.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 0.8
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COAL SAMPLING REPORT

LABORATORY NO: U10256 FIELD NO: KGS 550 U.S.G.S. NO: W214788
SAMPLER: Currens AGENCY: KGS DATE: Aug/11/1981
7.5' QUAD: Scalf COUNTY: Bell DISTRICT: Southwestern
. CARTER COORDINATE: SEC 14 ROW E TIER 71 5600 FT FSL, 100 FT FEL
LATITUDE: 36 DEG 52 MIN 55 SEC LONGITUDE: 83 DEG 38 MIN 1 SEC

ELEVATION (FT): 1839.00, OF POINT AT base of 550, USING altimeter
COMMENTARY: Barometric elevation not adjusted for atmospheric changes.

REGIONAL COAL NAME: Hazard zone GEO. MAP COAL NAME: Hazard
REPORTED COAL NAME: No.7 FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, few days old
SAMPLE CONDITION: slightly weathered

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 29.1, SAMPLE 29.1, COAL ONLY 29.1

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 285, SET 2 200, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Removed.
N 6.56 Siltstone, medium-gray.
N 0.66 Coal.
N 32.81 Siltstone, medium-gray, sideritic; rooted at

base and top; possible arenaceous zones; large
tree trunk 2 m from top; weathered.

Y 0.26 Clarain, obscured.

Y 0.23 Durain.

Y 0.46 Clarain, with abundant medium- to thick-banded
vitrain.

Y 0.30 Durain.

Y 1.18 Clarain, with abundant medium-banded vitrain,
common thin-banded fusain.

N Claystone, light-gray, soft, plastic, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10256 FIELD NO: KGS 550 U.S.G.S. NO: W214788
LABORATORY: Geo Test REPORT DATE: Dec/31/1981
AIR DRIED LOSS: 0.67%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.41%
VOLATILE MATTER 36.44% 37.34% 40.93%
FIXED CARBON 52.58% 53.88% 59.06%
ASH 8.57% 8.78%

ULTIMATE ANALYSIS:
HYDROGEN 5.19% 5.04% 5.53%
CARBON 73.67% 75.49% 82.75%
NITROGEN 1.73% 1.77% 1.94%
TOTAL SULFUR 1.55% 1.59% 1.74%
OXYGEN 9.29% 7.33% 8.04%
ASH 8.57% 8.78%

HEATING VALUE (BTU/LB): 13097 13421 14712

SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 0.68% 0.70% 0.76%
ORGANIC 0.86% 0.88% 0.97%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2510 deg F
SOFTENING TEMP. 2620 deg F
FLUID TEMP. 2700 deg F

FREE SWELLING INDEX

5.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 2.4
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COAL SAMPLING REPORT

LABORATORY NO: U10257 FIELD NO: KGS 551 U.S.G.S. NO: W214789
SAMPLER: Currens AGENCY: KGS DATE: Aug/11/1981
7.5' QUAD: Scalf COUNTY: Bell DISTRICT: Southwestern
“CARTER COORDINATE: SEC 8 ROW E TIER 71 900 FT FSL, 4100 FT FEL
LATITUDE: 36 DEG 53 MIN 9 SEC LONGITUDE: 83 DEG 37 MIN 50 SEC

ELEVATION (FT): 1732.00, OF POINT AT base of 551, USING altimeter
COMMENTARY :
REGIONAL COAL NAME: Haddix zone GEO. MAP COAL NAME: Haddix

REPORTED COAL NAME: No.5 FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, clean, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 22.4, SAMPLE 22.4, COAL ONLY 22.4

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 20, SET 2 90, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N Soil.

N 13.12 Siltstone, medium-gray, weathered.

N 4.92 Sandstone, medium-gray, fine-grained,
argillaceous.

N 9.51 Siltstone, medium- to dark-gray, arenaceous,
intensively rooted, carbonaceous, micaceous.

Y 1.87 Clarain, with abundant thin- to medium-banded

vitrain and scattered thin-banded fusain; 2- to
3-mm-thick pyrite layer near top; very
homogeneous.

N Claystone, light-gray, rooted, slightly
carbonaceous.




APPENDIX I: COAL SAMPLING- AND CLASSICAL ARALYSIS REPORTS 205

COAL ANALYSIS REPORT

LABORATORY NO: U10257 FIELD NO: KGS 551 U.S.G.S. NO: W214789
LABORATORY: Geo Test REPORT DATE: Dec/31/1981
AIR DRIED LOSS: 0.55%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.15%

VOLATILE MATTER 35.11% 35.88% 40.40%
FIXED CARBON 51.80% 52.94% 59.60%
ASH 10.94% 11.18%

ULTIMATE ANALYSIS:

HYDROGEN 5.22% 5.09% 5.73%
CARBON 71.93% 73.51% 82.76%
NITROGEN 1.69% 1.73% 1.94%
TOTAL SULFUR 0.69% 0.71% 0.79%
OXYGEN 9.53% 7.78% 8.78%
ASH 10.94% 11.18%
HEATING VALUE (BTU/LB): 12859 13142 14796
SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 0.16% 0.16% 0.18%
ORGANIC 0.52% 0.53% 0.60%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2800 deg F
SOFTENING TEMP. 2800 deg F
FLUID TEMP. 2800 deg F
FREE SWELLING INDEX 5.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.1
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COAL SAMPLING REPORT

LABORATORY NO: U10258 FIELD NO: KGS 552 U.S.G.S. NO: W214790
SAMPLER: Currens AGENCY: KGS DATE: Aug/12/1981
7.5' QUAD: Beverly COUNTY: Knox DISTRICT: Southwestern

CARTER COORDINATE: SEC 21 -ROW F TIER 71 4950 FT FSL, 2400 FT FEL

LATITUDE: 36 DEG 55 MIN 49 SEC LONGITUDE: 83 DEG 35 MIN 30 SEC

ELEVATION (FT): 1965.00, OF POINT AT base of 552, USING altimeter

COMMENTARY :

REGIONAL COAL NAME: U Peach Orchard GEO. MAP COAL NAME: Hazard No.B

REPORTED COAL NAME: No.9 FORMATION OR MEMBER: Breathitt

RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, weathered

SAMPLE CONDITION: soaking wet, mud in cleats

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 28.3, SAMPLE 28.3, COAL ONLY 28.3

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 180, SET 2 150, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 16.40 Removed; rubble indicates siltstone, medium-
gray, sideritic; no marine fossils observed.
Y 0.23 Clarain, with abundant thick-banded vitrain.
Y 0.33 Durain.
Y 0.62 Clarain, with abundant medium- to thick-banded
vitrain, scattered thin-banded fusain; highly

pyritic.

Y 1.18 Durain, with common medium-banded vitrain;
blocky.

N 0.16 Coal, submerged; not sampled.

N Shale, light-gray, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10258 FIELD NO: KGS 552 U.S.G.S. NO: W214790
LABORATORY: Geo Test REPORT DATE: Dec/31/1981

AIR DRIED LOSS: 0.68%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.22%

VOLATILE MATTER 36.81% 37.65% 41.77%
FIXED CARBON 51.31% 52.47% 58.23%
ASH 9.66% 9.88%

ULTIMATE ANALYSIS:

HYDROGEN 5.17% 5.03% 5.59%
CARBON 73.11% 74.77% 82.97%
NITROGEN 1.54% 1.57% 1.75%
TOTAL SULFUR 1.68% 1.72% 1.91%
OXYGEN 8.84% 7.03% 7.78%
ASH 9.66% 9.88%
HEATING VALUE (BTU/LB): 13036 13332 14793
SULFUR FORMS:
SULFATE 0.02% 0.02% 0.02%
PYRITIC 0.85% 0.87% 0.96%
ORGANIC 0.81% 0.83% 0.92%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2250 deg F
SOFTENING TEMP. 2510 deg F
FLUID TEMP. 2760 deg F

FREE SWELLING INDEX 4.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 2.6
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COAL SAMPLING REPORT

LABORATORY NO: U10244 FIELD NO: KGS 553 U.S.G.S. NO: W214791
SAMPLER: Currens AGENCY: KGS DATE: Aug/12/1981
7.5' QUAD: Balkan COUNTY: Bell DISTRICT: Southwestern

CARTER COORDINATE: SEC 13 ROW E TIER 71 1050 FT FSL, 2200 FT FEL
LATITUDE: 36 DEG 52 MIN 10 SEC LONGITUDE: 83 DEG 37 MIN 27 SEC
ELEVATION (FT): 1462.00, OF POINT AT base of 553, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Fire Clay GEO. MAP COAL NAME: Fire Clay
REPORTED COAL NAME: Fire Clay FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, dry, clean

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 35.2, SAMPLE 34.5, COAL ONLY 34.5

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 190, SET 2 130, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N 13.12 Siltstone, dark-gray, weathered.

N 0.66 Coal.

N 16.40 Siltstone, medium-gray, sideritic; intensively
rooted at top; coaly 2 m above sample and near
top.

Y 0.75 Clarain, with abundant medium- to thick-banded
vitrain.

N 0.07 Shale, carbonaceous.

Y 0.39 Clarain, with abundant thin-banded vitrain.

Y 0.02 Vitrain.

Y 0.03 Fusain.

y 1.67 Clarain, with abundant thin- to medium-banded

vitrain, scattered thin-banded vitrain.
N Siltstone, dark-gray, hard, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10244 FIELD NO: KGS 553 U.S.G.S. NO: Wz214791
LABORATORY: Geo Test REPORT DATE: Dec/31/1981
AIR DRIED LOSS: 0.37%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.16%

VOLATILE MATTER 38.93% 39.79% 41.20%
FIXED CARBON 55.57% 56.80% 58.80%
ASH 3.34% 3.41%

ULTIMATE ANALYSIS:

HYDROGEN 5.68% 3.51% 3.64%
CARBON 79.50% 81.26% 84.13%
NITROGEN 1.90% 1.94% 2.01%
TOTAL SULFUR 0.97% 0.99% 1.03%
OXYGEN 8.61% 8.89% 9.19%
ASH 3.34% 3.41%
HEATING VALUE (BTU/LB): 14211 14525 15038
SULFUR FORMS:
SULFATE 0.00% 0.00% 0.00%
PYRITIC 0.22% 0.22% 0.23%
ORGANIC 0.75% 0.77% 0.79%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2540 deg F
SOFTENING TEMP. 2680 deg F
FLUID TEMP. 2800 deg F
FREE SWELLING INDEX 4.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.4
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COAL SAMPLING REPORT

LABORATORY NO: U10579 FIELD NO: KGS 587 U.S.G.S. NO: W215393
SAMPLER: Currens AGENCY: KGS DATE: Oct/07/1981
7.5"'" QUAD: Pineville COUNTY: Bell DISTRICT: Southwestern
CARTER COORDINATE: SEC 24 ROW E TIER 71 5350 FT FSL, 750 FT FEL
LATITUDE: 36 DEG 50 MIN 53 SEC LONGITUDE: 83 DEG 38 MIN 9 SEC

ELEVATION (FT): 859.00, OF POINT AT base of 587, USING survey

COMMENTARY: Number 004 section; first right; third entry; 4 breaks
inby main; right rib. 35 feet inby spad 70.

REGIONAL COAL NAME: Lower Elkhorn  GEO. MAP COAL NAME: Straight Creek

REPORTED COAL NAME: Straight Creek FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, underground; CONDITION, active
SAMPLE CONDITION: fresh, clean, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 45.7, SAMPLE 45.7, COAL ONLY 45.7

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 130, SET 2 55, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N Sandstone, medium- to coarse-grained,
crossbedded; lag gravel at base; carbonaceous,
micaceous, feldspathic; reported to be 60 feet
thick.

N 0.62 Siltstone, medium-gray, laminated,
carbonaceous, with abundant plant fragments;
locally cut out by overlying unit.

Y 1.80 Clarain, with very abundant thin- to medium-
banded vitrain, scattered thin-banded fusain;
pyritic at top.

Y 0.39 Clarain, with abundant thin- to medium-banded
vitrain, common medium-banded fusain, scattered
pyrite in cleats.

Y 0.39 Clarain, with abundant thin- to medium-banded
vitrain, abundant thick-banded fusain (20%).

Y 0.03 Fusain.

Y 1.18 Clarain, with abundant thin- to medium-banded
vitrain.

N Reported sandstone, hard, covered.
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COAL ANALYSIS REPORT

LABORATORY NO: U10579 FIELD NO: KGS 587 U.S.G.S. NO; W215393
LABORATORY: Geo Test REPORT DATE: Mar/31/1982

AIR DRIED LOSS: 0.00%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 1.46%
VOLATILE MATTER 38.72% 39.29% 39.97%
FIXED CARBON 58.16% 59.02% 60.03%
ASH 1.66% 1.68%

ULTIMATE ANALYSIS:
HYDROGEN 5.77% 5.69% 5.79%
CARBON 82.33% 83.55% 84.98%
NITROGEN 2.02% 2.05% 2.09%
TOTAL SULFUR 0.90% 0.91% 0.93%
OXYGEN 7.32% 6.12% 6.21%
ASH 1.66% 1.68%

HEATING VALUE (BTU/LB): 14862 15082 15341

SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 0.16% 0.16% 0.17%
ORGANIC 0.73% 0.74% 0.75%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2250 deg F
SOFTENING TEMP. 2340 deg F
FLUID TEMP. 2390 deg F
FREE SWELLING INDEX 4.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.2
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COAL SAMPLING REPORT

LABORATORY NO: U10580 FIELD NO: KGS 588 U.S.G.S. NO: W215394
SAMPLER: Currens AGENCY: KGS DATE: Oct/07/1981
7.5' QUAD: Pineville COUNTY: Bell DISTRICT: Southwestern
CARTER *COORDINATE: SEC 24 ROW E TIER 71 4950 FT FSL, 400 FT FEL
LATITUDE: 36 DEG 50 MIN 49 SEC LONGITUDE: 83 DEG 38 MIN 5 SEC

ELEVATION (FT): 960.30, OF POINT AT base of 588, USING survey
COMMENTARY: Left rib of first right break at bottom of slope; 20 feet
outby spad 53.

REGIONAL COAL WNAME: U Elkhorn No.l GEO. MAP COAL NAME: Rim
REPORTED COAL NAME: Rim FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): bottom split

EXPOSURE: TYPE, underground; CONDITION, 1 year old
SAMPLE CONDITION: slightly weathered, faced-up

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 13.0, SAMPLE 13.0, COAL ONLY 13.0

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 330, SET 2 220, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 589.
N 1.28 Siltstone, dark-gray, coaly, rooted.
Y 1.08 Clarain, with abundant thin- to medium-banded
vitrain, scattered thin-banded fusain.
N Siltstone, dark-gray, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10580 FIELD NO: KGS 588 U.S.G.S. NO: W215394
LABORATORY: Geo Test REPORT DATE: Mar/31/1982

AIR DRIED LOSS: 0.07%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 1.66%

VOLATILE MATTER 38.79% 39.45% 41.36%
FIXED CARBON 55.00% 55.93% 58.64%
ASH 4.55% 4.63%

ULTIMATE ANALYSIS:

HYDROGEN 5.48% 5.38% 5.64%
CARBON 78.50% 79.83% 83.70%
NITROGEN 1.83% 1.86% 1.95%
TOTAL SULFUR 2.73% 2.78% 2.91%
OXYGEN 6.91% 5.52% 5.80%
ASH 4.55% 4.63%
HEATING VALUE (BTU/LB): 14261 14502 15205
SULFUR FORMS:
SULFATE 0.03% 0.03% 0.03%
PYRITIC 2.10% 2.14% 2.24%
ORGANIC 0.60% 0.61% 0.64%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 1950 deg F
SOFTENING TEMP, 2140 deg F
FLUID TEMP. 2210 deg F

FREE SWELLING INDEX 6.
3.

0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 8
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COAL SAMPLING REPORT

LABORATORY NO: U10581 FIELD NO: KGS 589 U.S.G.S. NO: W215395
SAMPLER: Currens AGENCY: KGS DATE: Oct/07/1981
7.5' QUAD: Pineville COUNTY: Bell DISTRICT: Southwestern
CARTER COORDINATE: SEC 24 ROW E TIER 71 4950 FT FSL, 400 FT FEL
LATITUDE: 36 DEG 50 MIN 49 SEC LONGITUDE: 83 DEG 38 MIN 5 SEC

ELEVATION (FT): 962.70, OF POINT AT base of 589, USING survey
COMMENTARY:

REGIONAL COAL NAME: U Elkhorn No.l GEO. MAP COAL NAME: Rim
REPORTED COAL NAME: Rim FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): top split

EXPOSURE: TYPE, underground; CONDITION, 1 year old
SAMPLE CONDITION: clean, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 52.0, SAMPLE 45.3, COAL ONLY 45.3

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 335, SET 2 240, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

Siltstone, dark-gray.

N 0.16 Clarain.

N 0.49 Siltstone, dark-gray.

Y 0.85 Clarain, with abundant thin- to medium-banded
vitrain.

N 0.26 Shale, black, highly carbonaceous, very hard.

N 0.10 Clarain.

N 0.20 Shale, black, highly carbonaceous, very hard,
pyritic.

Y 0.59 Clarain, with abundant thin- to medium-banded
vitrain.

Y 0.07 Fusain.

Y 0.92 Clarain, with abundant thin- to medium-banded
vitrain, scattered thin-banded fusain.

Y 0.07 Fusain.

Y 0.26 Clarain, with abundant medium-banded vitrain,
scattered thin-banded fusain.

Y 0.26 Durain, with scattered thin-banded vitrain,
pyrite nodules.

Y 0.75 Clarain, with abundant thin- to medium-banded

vitrain.
See KGS 588 for underlying strata.
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COAL SAMPLING REPORT

LABORATORY NO: U10582 FIELD NO: KGS 590 U.S.G.S. NO: W215396
SAMPLER: Currens AGENCY: KGS DATE: Oct/07/1981
7.5' QUAD: Lily COUNTY: Laurel DISTRICT: Southwestern
CARTER COORDINATE: SEC 21 ROW G TIER 66 . 4450 FT FSL, 4150 FT FEL
LATITUDE: 37 DEG 0 MIN 44 SEC LONGITUDE: 84 DEG O MIN 51 SEC

ELEVATION (FT): 1050.00, OF POINT AT base of 590, USING topo
COMMENTARY :

REGIONAL COAL NAME: Manchester GEO. MAP COAL NAME: Lily
REPORTED COAL NAME: Lily FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, clean, damp

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 22.8, SAMPLE 22.8, COAL ONLY 22.8

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 85, SET 2 360, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N Soil.
N 19.69 Shale, dark-gray, silty, laminated; sparsely

sideritic in upper half; carbonaceous, partly
bioturbated, with no marine fossils.

Y 0.36 Clarain, with abundant thin-banded vitrain.

Y 0.20 Durain, with scattered thin-banded vitrain.

Y 1.35 Clarain, with abundant thin- to medium-banded
vitrain, scattered thin-banded fusain; pyritic
at top.

N Siltstone, rooted.
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LABORATORY NO: U10581
LABORATORY: Geo Test

AIR DRIED LOSS: 0.17%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

FIELD NO: KGS 589

1.54%
37.24%
56.77%

4.45%

.45%
.16%
J1%
. 35%
.88%
.45%

o= O

14201

0.05%
0.86%
1.44%

COAL ANALYSIS REPORT

U.S.G.S. NO: W215395
REPORT DATE: Mar/31/1982

37.82%
57.66%
4.52%

5.36%
80.39%
1.74%
2.39%
5.60%
4.52%

14423
0.05%

0.87%
1.46%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2210 deg F
2300 deg F
2390 deg F

6.0
3.3

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

39.61%
60.39%

5.61%
84.20%
1.82%
2.50%
5.87%

15106

0.05%
0.91%
1.53%
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COAL ANALYSIS REPORT

LABORATORY NO: U10582 FIELD NO: KGS 590 U.S.G.S. NO: W215396
LABORATORY: Geo Test REPORT DATE: Mar/31/1982
AIR DRIED LOSS: 0.19%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 1.75%

VOLATILE MATTER 36.75% 37.40% 40.94%
FIXED CARBON 53.02% 53.96% 59.06%
ASH 8.48% 8.63%

ULTIMATE ANALYSIS:

HYDROGEN 5.24% 5.13% 5.62%
CARBON 74.46% 75.79% 82.95%
NITROGEN 1.59% 1.62% 1.77%
TOTAL SULFUR 3.69% 3.76% 4.11%
OXYGEN 6.54% 5.07% 5.55%
ASH 8.48% 8.63%
HEATING VALUE (BTU/LB): 13640 13883 15195
SULFUR FORMS:
SULFATE 0.03% 0.03% 0.03%
PYRITIC 2.79% 2.84% 3.11%
ORGANIC 0.87% 0.89% 0.97%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 1990 deg F
SOFTENING TEMP. 2080 deg F
FLUID TEMP. 2130 deg F
FREE SWELLING INDEX 6.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 5.4
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COAL SAMPLING REPORT

LABORATORY NO: U10583 FIELD NO: KGS 556 U.S.G.S. NO: W215397
SAMPLER: Currens AGENCY: KGS DATE: Aug/13/1981
7.5' QUAD: Jellico West COUNTY: Whitley DISTRICT: Southwestern
CARTER COORDINATE: SEC 12 ROW B TIER 64 2900 FT FSL, 4700 FT FEL
LATITUDE: 36 DEG 37 MIN 29 SEC LONGITUDE: 84 DEG 11 MIN 58 SEC
ELEVATION (FT): 1240.00, OF POINT AT base of 556, USING topo

COMMENTARY :

REGIONAL COAL NAME: Lower Elkhorn GEO. MAP COAL NAME: Blue Gem

REPORTED COAL NAME: Blue Gem FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness
EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, clean, dry
RECOVERY METHOD: channel SAMPLING REGIME: Holmes
SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.
THICKNESS (INCHES): SEAM HEIGHT 21.3, SAMPLE 21.3, COAL ONLY 21.3
STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 195, SET 2 285, SET 3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

Soil.

N 19.69 Siltstone, medium-gray; coaly at base.

N 16.40 Sandstone, medium-grained, carbonaceous,
micaceous, crossbedded; lag gravel at base.

N 4.27 Siltstone, medium-gray, laminated to ripple-
bedded, slightly carbonaceous.

Y 0.23 Clarain, with abundant thin-banded vitrain;

grades to durain at top; locally contains
pyrite nodules up to 2 cm in diameter.

Y 0.03 Fusain.

Y 1.51 Clarain, with abundant medium- to thick-banded
vitrain, scattered thin-banded fusain; pyritic.

N Siltstone, dark-gray, arenaceous, carbonaceous,

rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10583 FIELD NO: KGS 556 U.S.G.S. NO: W215397
LABORATORY: Geo Test REPORT DATE: Mar/31/1982
AIR DRIED LOSS: 0.24%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.16%

VOLATILE MATTER 35.13% 35.91% 36.98%
FIXED CARBON 59.87% 61.19% 63.02%
ASH 2.84% 2.90%

ULTIMATE ANALYSIS:

HYDROGEN 5.46% 5.33% 5.49%
CARBON 79.50% 81.26% 83.68%
NITROGEN 2.08% 2.13% 2.19%
TOTAL SULFUR 0.92% 0.94% 0.97%
OXYGEN 9.20% 7.44% 7.67%
ASH 2.84% 2.90%
HEATING VALUE (BTU/LB): 14270 14585 15021
SULFUR FORMS:
SULFATE 0.04% 0.04% 0.04%
PYRITIC 0.25% 0.26% 0.26%
ORGANIC 0.63% 0.64% 0.66%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2050 deg F
SOFTENING TEMP. 2140 deg F
FLUID TEMP. 2190 deg F
FREE SWELLING INDEX 4.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.3
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COAL SAMPLING REPORT

LABORATORY NO: U10584 FIELD NO: KGS 557 U.S.G.S. NO: W215398
SAMPLER: Currens AGENCY: KGS DATE: Aug/18/1981
7.5' QUAD: Barbourville COUNTY: Knox DISTRICT: Southwestern
CARTER COORDINATE: SEC 9 ROW D TIER 67 500 FT FSL, 1700 FT FEL
LATITUDE: 36 DEG 48 MIN 5 SEC LONGITUDE: 83 DEG 56 MIN 21 SEC

ELEVATION (FT): 1055.00, OF POINT AT base of 557, USING survey
COMMENTARY :

REGIONAL COAL NAME: Lower Elkhorn GEO. MAP COAL NAME: Blue Gem
REPORTED COAL NAME: Blue Gem FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, clean, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 25.0, SAMPLE 25.0, COAL ONLY 25.0

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 35, SET 2 125, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N Soil.
N 3.28 Sandstone.
N 22.97 Siltstone, medium-gray, laminated, sideritic;
carbonaceous at base(?)
N 29.53 Sandstone, light-gray, coarse-grained; Cross-

to tabular-bedded; rooted at top(?); slightly
carbonaceous, micaceous, feldspathic.

Y 0.30 Clarain, with abundant thin-banded vitrain;
pyritic.
Y 0.85 Clarain, with abundant thin- to medium-banded

vitrain, scattered thin-banded fusain; pyritic.

Y 0.05 Fusain.

Y 0.07 Clarain.

Y 0.03 Fusain.

Y 0.79 Clarain, with abundant thick-banded vitrain,
scattered thin- to medium-banded fusain.

N Sandstone, hard, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10584 FIELD NO: KGS 557 U.S.G.S. NO: W215398
LABORATORY: Geo Test REPORT DATE: Mar/31/1982

AIR DRIED LOSS: 0.15%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 1.70%

VOLATILE MATTER 39.63% 40.32% 41.94%
FIXED CARBON 54.85% 55.80% 58.05%
ASH 3.82% 3.89%

ULTIMATE ANALYSIS:

HYDROGEN 5.54% 5.44% 5.66%
CARBON 78.45% 79.81% 83.03%
NITROGEN 1.94% 1.97% 2.05%
TOTAL SULFUR 2.58% 2.62% 2.73%
OXYGEN 7.67% 6.27% 6.53%
ASH 3.82% 3.89%
HEATING VALUE (BTU/LB): 14349 14597 15187
SULFUR FORMS:
SULFATE 0.03% 0.03% 0.03%
PYRITIC 1.95% 1.98% 2.06%
ORGANIC 0.60% 0.61% 0.64%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 1920 deg F
SOFTENING TEMP. 2010 deg F
FLUID TEMP. 2090 deg F

FREE SWELLING INDEX 4.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 3.6
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COAL SAMPLING REPORT

LABORATORY NO: U10594 FIELD NO: KGS 567 U.S.G.S. NO: W215408
SAMPLER: Currens AGENCY: KGS DATE: Sep/16/1981
7.5'" QUAD: Pineville COUNTY: Bell DISTRICT: Southwestern

CARTER COORDINATE: SEC 16 ROW D TIER 71 4600 FT FSL, 1800 FT FEL
LATITUDE: 36 DEG 46 MIN 45 SEC LONGITUDE: 83 DEG 39 MIN 22 SEC
ELEVATION (FT): 1340.00, OF POINT AT base of 567, USING topo

COMMENTARY :
REGIONAL COAL NAME: U Elkhorn No.2 GEO. MAP COAL NAME: U Elkhorn No.2

REPORTED COAL NAME: Turkey Pen FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, 4 days old
SAMPLE CONDITION: damp

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 28.0, SAMPLE 27.2, COAL ONLY 27.2

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 320, SET 2 40, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 26.25 Siltstone, medium-gray, laminated, sideritic,
slightly bioturbated.
N 0.39 Siltstone, black, carbonaceous, laminated.
Y 0.79 Clarain, with abundant thin- to thick-banded

vitrain, common thin- to medium-banded fusain;
pyritic at top.

N 0.07 Shale, light-gray, carbonaceous; locally
thickens to 10 cm.

Y 1.48 Clarain, with abundant thick-banded vitrain,
common medium- to thick-banded fusain; pyritic
near top.

N Siltstone, dark-gray, rooted, arenaceous.
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COAL ANALYSIS REPORT

LABORATORY NO: U10594 FIELD NO: KGS 567 U.S.G.S. NO: W215408
LABORATORY: Geo Test REPORT DATE: Mar/31/1982

AIR DRIED LOSS: 0.16%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 1.30%

VOLATILE MATTER 39.33% 39.85% 43.46%
FIXED CARBON 51.16% 51.84% 56.54%
ASH 8.21% 8.32%

ULTIMATE ANALYSIS:

HYDROGEN 5.30% 5.22% 5.70%
CARBON 74.20% 75.18% 82.00%
NITROGEN 1.67% 1.69% 1.85%
TOTAL SULFUR 4.31% 4.37% 4.76%
OXYGEN 6.31% 5.22% 5.69%
ASH 8.21% 8.32%
HEATING VALUE (BTU/LB): 13632 13812 15065
SULFUR FORMS:
SULFATE 0.03% 0.03% 0.03%
PYRITIC 3.26% 3.30% 3.60%
ORGANIC 1.02% 1.03% 1.13%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2000 deg F
SOFTENING TEMP. 2110 deg F
FLUID TEMP. 2180 deg F

FREE SWELLING INDEX

5.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 6.3
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COAL SAMPLING REPORT

LABORATORY NO: U10556 FIELD NO: KGS 574 U.S.G.S. NO: W215419
- SAMPLER: Currens AGENCY: KGS DATE: Sep/24/1981
7.5' QUAD: Pineville COUNTY: Bell DISTRICT: Southwestern

CARTER COORDINATE: SEC 24 ROW D TIER 70 4900 FT FSL, 1350 FT FEL
LATITUDE: 36 DEG 45 MIN 48 SEC - LONGITUDE: 83 DEG 43 MIN 17 SEC
ELEVATION (FT): 1604.00, OF POINT AT base of 574, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Fire Clay rdr GEQ. MAP COAL NAME: Fire Clay rdr

REPORTED COAL NAME: Fire Clay rdr FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, clean, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 54.3, SAMPLE 50.8, COAL ONLY 50.8

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 210, SET 2 130, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 13.12 Siltstone, medium-gray; arenaceous at top.
N 6.56 Shale, dark- to medium-gray, sideritic;

bioturbated at base; with abundant marine
fossils (brachiopods, crinoids, gastropods).

Y 2.99 Clarain, with common to abundant, medium- to
thick-banded vitrain, scattered medium-banded
fusain, scattered durain laminae up to 1 cm
thick, common pyrite nodules; nodule, 0.2 m
above base, 3-cm thick, excluded.

Y 0.16 Durain, pyritic.

N 0.13 Shale, dark-gray.

Y 0.72 Clarain, with abundant medium-banded vitrain,
scattered pyrite nodules (3 x 20 cm thick).

N 0.16 Shale, medium-gray, carbonaceous, rooted.

Y 0.36 Clarain, with abundant thick-banded vitrain;

pyritic.
Shale, dark-gray, slickensided, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10556 FIELD NO: KGS 574 U.S.G.S. NO: W215419
LABORATORY: Geo Test REPORT DATE: Mar/31/1982

AIR DRIED LOSS: 0.25%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 1.62%

VOLATILE MATTER 35.34% 35.92% 40.50%
FIXED CARBON 51.92% 52.78% 59.50%
ASH 11.12% 11.30%

ULTIMATE ANALYSIS:

HYDROGEN 4.92% 4.82% 5.43%
CARBON 72.04% 73.23% 82.56%
NITROGEN 1.65% 1.68% 1.89%
TOTAL SULFUR 3.32% 3.37% 3.80%
OXYGEN 6.95% 5.60% 6.32%
ASH 11.12% 11.30%
HEATING VALUE (BTU/LB): 12851 13063 14727
SULFUR FORMS:
SULFATE 0.03% 0.03% 0.03%
PYRITIC 1.96% 1.99% 2.25%
ORGANIC 1.33% 1.35% 1.52%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2130 deg F

SOFTENING TEMP. 2250 deg F

FLUID TEMP. 2360 deg F
FREE SWELLING INDEX 3D
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 5.2
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COAL SAMPLING REPORT

LABORATORY NO: U10557 FIELD NO: KGS 575 U.S.G.S. NO: W215420
SAMPLER: Currens AGENCY: KGS DATE: Sep/24/1981
7.5" QUAD: Pineville COUNTY: Bell DISTRICT: Southwestern

CARTER COORDINATE: SEC 24 ROW D TIER 70 5100 FT FSL, 1850 FT FEL
LATITUDE: 36 DEG 45 MIN 50 SEC LONGITUDE: 83 DEG 43 MIN 23 SEC
ELEVATION (FT): 1599.00, OF POINT AT base of 575, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Fire Clay GEO. MAP COAL NAME: Fire Clay
REPORTED COAL NAME: Fire Clay FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, clean, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 20.9, SAMPLE 20.9, COAL ONLY 20.9

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 290, SET 2 220, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION

N 9.84 Siltstone, dark-gray, sideritic, interbedded
with thin sandstone; carbonaceous at base.

N 0.23 Clarain.

N 0.30 Shale, light-gray, rooted.

N 0.23 Clarain and black shale (rash).

N 0.33 Shale, light-gray, rooted.

N 0.10 Shale, black.

N 0.26 Fusain, thick-banded, scattered thin-banded
vitrain, interbedded with thin black shale
(rash).

Y 0.69 Clarain, with abundant thick-banded vitrain;
cone-in-cone structure at base(?).

Y 0.07 Vitrain, fusain, and soft black shale.

Y 0.30 Clarain, with abundant thick-banded vitrain.

Y 0.07 Vitrain and soft black shale, interbedded with
scattered thin-banded fusain.

Y 0.62 Clarain, with abundant medium-banded vitrain.

N 1.74 Shale, dark-gray, rooted.

N 0.23 Coal, predominantly clarain.
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COAL ANALYSIS REPORT

LABORATORY NO: U10557 FIELD NO: KGS 575 U.S.G.S. NO: W215420
LABORATORY: Geo Test REPORT DATE: Mar/31/1982
AIR DRIED LOSS: 0.55%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.38%

VOLATILE MATTER 33.90% 34.73% 39.00%
FIXED CARBON 53.02% 54.31% 61.00%
ASH 10.70% 10.96%

ULTIMATE ANALYSIS:

HYDROGEN 5.04% 4.89% 5.49%
CARBON 70.22% 71.93% 80.79%
NITROGEN 1.79% 1.83% 2.06%
TOTAL SULFUR 2.65% 2.71% 3.05%
OXYGEN 9.60% 7.68% 8.61%
ASH 10.70% 10.96%
HEATING VALUE (BTU/LB): 12831 13144 14762
SULFUR FORMS:
SULFATE 0.18% 0.18% 0.21%
PYRITIC 1.63% 1.67% 1.88%
ORGANIC 0.84% 0.86% 0.97%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2100 deg F

SOFTENING TEMP. 2290 deg F

FLUID TEMP. 2430 deg F
FREE SWELLING INDEX 3.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 4.1
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COAL SAMPLING REPORT

LABORATORY NO: U10721 FIELD NO: KGS 598 U.S.G.S. NO: W215435
SAMPLER: Currens AGENCY: KGS DATE: Oct/20/1981
7.5' QUAD: Beverly COUNTY: Bell DISTRICT: Southwestern
CARTER COORDINATE: SEC 1 ROW E TIER 72 3800 FT FSL, 4050 FT FEL

LATITUDE: 36 DEG 54 MIN 38 SEC LONGITUDE: 83 DEG 30 MIN 50 SEC
ELEVATION (FT): 2178.00, OF POINT AT base of 598, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Broas zone GEO. MAP COAL NAME: Tiptop
REPORTED COAL NAME: Hazard No.10 FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): top bench

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, clean, dry to damp

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 73.6, SAMPLE 52.8, COAL ONLY 52.8

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 175, SET 2 90, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 16.40 Sandstone, coarse-grained(?), massive
N 6.56 Sandstone, light-gray, fine- to medium-

grained(?), trough-bedded to ripple-bedded,
argillaceous, carbonaceous.

N 9.19 Siltstone, dark-gray, carbonaceous; laminated
to rooted at base; sideritic.
Y 1.51 Clarain, with common to highly abundant,

medium- to thick-banded vitrain, common thin-
banded fusain.

N 1.41 Shale, dark-gray, rooted, plastic when wet;
carbonaceous at base.
Y 0.43 Clarain, with abundant medium- to thick-banded

vitrain, common thin-banded fusain, pyrite
nodules up to 1 c¢cm x 10 cm long.

N 0.10 Siltstone, black, highly carbonaceous.

Y 0.43 Durain, with common thin- to medium-banded
vitrain.

Y 0.82 Clarain, with abundant medium- to thick-banded
vitrain, common thin-banded fusain.

N 0.23 Shale, medium-gray, rooted, plastic.

Y 1.21 Clarain, with abundant thin- to medium-banded

vitrain; sparse vitrain at center; scattered
thin-banded fusain; pyritic.
See KGS 599 for underlying strata.

|
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COAL ANALYSIS REPORT

LABORATORY NO: U10721 FIELD NO: KGS 598 U.S.G.S. NO: W215435
LABORATORY: Geo Test REPORT DATE: Apr/29/1982
AIR DRIED LOSS: 1.13%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.81%

VOLATILE MATTER 34.00% 34.98% 41.54%
FIXED CARBON 47.85% 49.23% 58.46%
ASH 15.34% 15.78%

ULTIMATE ANALYSIS:

HYDROGEN 4.96% 4.78% 5.68%
CARBON 67.63% 69.58% 82.62%
NITROGEN 1.49% 1.53% 1.82%
TOTAL SULFUR 1.66% 1.71% 2.03%
OXYGEN 8.92% 6.62% 7.85%
ASH 15.34% 15.78%
HEATING VALUE (BTU/LB): 12084 12433 14763
SULFUR FORMS:
SULFATE 0.03% 0.03% 0.04%
PYRITIC 0.90% 0.93% 1.10%
ORGANIC 0.73% 0.75% 0.89%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2640 deg F
SOFTENING TEMP. 2760 deg F
FLUID TEMP. 2800 deg F

FREE SWELLING INDEX 4.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 2.7
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COAL SAMPLING REPORT

LABORATORY NO: U10722 FIELD NO: KGS 599 U.S.G.S. NO: W215436
SAMPLER: Currens AGENCY: KGS DATE: Oct/21/1981
7.5' QUAD: Beverly COUNTY: Bell DISTRICT: Southwestern
CARTER COORDINATE: SEC 1 ROW E TIER 72 3800 FT FSL, 4050 FT FEL

LATITUDE: 36 DEG 54 MIN 38 SEC LONGITUDE: 83 DEG 30 MIN 50 SEC
ELEVATION (FT): 2174.10, OF POINT AT base of 599, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Broas zone GEO. MAP COAL NAME: Tiptop
REPORTED COAL NAME: Hazard No.10 FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): bottom bench

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, clean, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 40.6, SAMPLE 40.5, COAL ONLY 40.5

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 220, SET 2 155, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 598.

N 0.59 Siltstone, dark-gray, rooted, slightly plastic.

Y 0.49 Clarain, with abundant medium- to thick-banded
vitrain, common thick-banded fusain; pyritic.

Y 0.13 Durain.

Y 0.30 Clarain, with abundant thin-banded vitrain,
common medium-banded fusian.

Y 0.10 Fusain, with medium-banded vitrain at base.

Y 0.16 Durain.

Y 2.20 Clarain, with common medium-banded vitrain,
common thin-banded fusain; highly pyritic at
base; 5-cm thick argillaceous zone 30 cm from
base.

N Siltstone, dark-gray, rooted.
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COAL ANALYSIS REPORT

LABORATORY NO: U10722 FIELD NO: KGS 599 U.S.G.S. NO: W215436
LABORATORY: Geo Test REPORT DATE: Apr/29/1982

AIR DRIED LOSS: 1.26%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.99%

VOLATILE MATTER 32.18% 33.17% 39.51%
FIXED CARBON 49.27% 50.79% 60.49%
ASH 15.56% 16.04%

ULTIMATE ANALYSIS:

HYDROGEN 4.87% 4.68% 5.57%
CARBON 68.07% 70.17% 83.57%
NITROGEN 1.40% 1.44% 1.72%
TOTAL SULFUR 1.12% 1.15% 1.38%
OXYGEN 8.98% 6.52% 7.76%
ASH 15.56% 16.04%
HEATING VALUE (BTU/LB): 12017 12387 14753
SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 0.53% 0.55% 0.65%
ORGANIC 0.58% 0.60% 0.71%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2760 deg F
SOFTENING TEMP. 2800 deg F
FLUID TEMP. 2800 deg F
FREE SWELLING INDEX 2.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.9
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COAL SAMPLING REPORT

LABORATORY NO: U10723 FIELD NO: KGS 600 U.S.G.S. NO: W215437
SAMPLER: Currens AGENCY: KGS DATE: Oct/20/1981
7.5' QUAD: Beverly COUNTY: Bell DISTRICT: Southwestern

CARTER COORDINATE: SEC 23 ROW F TIER 72 3000 FT FSL, 1300 FT FEL
LATITUDE: 36 DEG 55 MIN 30 SEC LONGITUDE: 83 DEG 32 MIN 16 SEC
ELEVATION (FT): 1359.00, OF POINT AT base of 600, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Fire Clay GEO. MAP COAL NAME: Fire Clay
REPORTED COAL NAME: Fire Clay FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, underground; CONDITION, weathered
SAMPLE CONDITION: clean, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 44.5, SAMPLE 43.7, COAL ONLY 43.7

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 275, SET 2 180, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 19.69 Sandstone, buff, medium-grained(?), thin-
bedded.
N 13.12 Sandstone, medium-gray, weathers buff, coarse-

grained, trough crossbedded to massive; coal
spar and lag gravel at base; cuts out coal.

Y 3.08 Clarain, with very abundant medium- to thick-
banded vitrain, common medium-banded fusain;
highly pyritic near base; some clay in cleat.

N 0.07 Siltstone, medium-gray.

Y 0.56 Clarain, with abundant thin-banded vitrain.

N Siltstone; very irregular elevation.
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COAL ANALYSIS REPORT

LABORATORY NO: U10723 FIELD NO: KGS 600 U.S.G.S. NO: W215437
LABORATORY: Geo Test REPORT DATE: Apr/29/1982

AIR DRIED LOSS: 0.56%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 2.08%

VOLATILE MATTER 38.41% 39.22% 42.37%
FIXED CARBON 52.24% 53.35% 57.63%
ASH 7.27% 7.42%

ULTIMATE ANALYSIS:

HYDROGEN 5.38% 5.26% 5.68%
CARBON 75.53% 77.13% 83.32%
NITROGEN 1.75% 1.79% 1.93%
TOTAL SULFUR 2.33% 2.38% 2.57%
OXYGEN 7.74% 6.02% 6.50%
ASH 7.27% 7.42%
HEATING VALUE (BTU/LB): 13799 14092 15222
SULFUR FORMS:
SULFATE 0.04% 0.04% 0.04%
PYRITIC 1.85% 1.89% 2.04%
ORGANIC 0.44% 0.45% 0.49%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2090 deg F
SOFTENING TEMP. 2220 deg F
FLUID TEMP. 2360 deg F
FREE SWELLING INDEX 5.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 3.4
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COAL SAMPLING REPORT

LABORATORY NO: U10724 FIELD NO: KGS 601 U.S.G.S. NO: W215438
SAMPLER: Currens AGENCY: KGS DATE: Oct/20/1981
7.5" QUAD: Scalf COUNTY: Bell DISTRICT: Southwestern

CARTER COORDINATE: SEC 13 ROW E TIER 71 3300 FT FSL, 3650 FT FEL
LATITUDE: 36 DEG 52 MIN 33 SEC LONGITUDE: 83 DEG 37 MIN 45 SEC
ELEVATION (FT): 1480.00, OF POINT AT base of 601, USING topo
COMMENTARY :

REGIONAL COAL NAME: Fire Clay GEO. MAP COAL NAME: Fire Clay
REPORTED COAL NAME: Fire Clay FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, underground; CONDITION, active
SAMPLE CONDITION: fresh, clean, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 46.1, SAMPLE 41.0, COAL ONLY 40.6

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 200, SET 2 120, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION
N 16.40 Siltstone, medium-gray, with abundant slump

blocks, sideritic, profusely slickensided (bad
top); bottom meter rooted.

Y 0.69 Clarain, with abundant thin-banded vitrain,
scattered thin- to thick-banded fusain.
N 0.43 Siltstone, gray-brown, hard but not typical

flint clay, rooted.

Y 0.07 Clarain.

Y 0.03 Shale, dark-gray.

Y 2.62 Clarain, with abundant medium- to thick-banded
vitrain, scattered pyrite in cleats.

N Claystone, rooted, plastic when wet.
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COAL ANALYSIS REPORT

LABORATORY NO: U10724 FIELD NO: KGS 601 U.S.G.S. NO: W215438
LABORATORY: Geo Test REPORT DATE: Apr/29/1982

AIR DRIED LOSS: 1.34%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.29%

VOLATILE MATTER 37.56% 38.84% 41.84%
FIXED CARBON 52.21% 53.99% 58.16%
ASH 6.94% 7.18%

ULTIMATE ANALYSIS:

HYDROGEN 5.37% 5.17% 5.57%
CARBON 74.76% 77 .30% 83.28%
NITROGEN 1.82% 1.88% 2.03%
TOTAL SULFUR 1.11% 1.15% 1.24%
OXYGEN 10.00% 7.32% 7.88%
ASH 6.94% 7.18%
HEATING VALUE (BTU/LB): 13512 13971 15052
SULFUR FORMS:
SULFATE 0.05% 0.05% 0.06%
PYRITIC 0.39% 0.40% 0.43%
ORGANIC 0.67% 0.69% 0.75%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2480 deg F
SOFTENING TEMP. 2570 deg F
FLUID TEMP. 2610 deg F
FREE SWELLING INDEX 4.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.6
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COAL SAMPLING REPORT

LABORATORY NO: U10725 FIELD NO: KGS 602 U.S.G.S. NO: W215439
SAMPLER: Cureens AGENCY: KGS DATE: Oct/21/1981
7.5" QUAD: Pineville COUNTY: Bell DISTRICT: Southwestern

CARTER COORDINATE: SEC 18 ROW D TIER 71 4600 FT FSL, 2550 FT FEL
LATITUDE: 36 DEG 46 MIN 45 SEC LONGITUDE: 83 DEG 37 MIN 31 SEC
ELEVATION (FT): 1240.00, OF POINT AT base of 602, USING topo
COMMENTARY :

REGIONAL COAL NAME: Lower Elkhorn GEO. MAP COAL NAME: Straight Creek

REPORTED COAL NAME: Straight Creek FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, clean, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 45.3, SAMPLE 45.3, COAL ONLY 45.3

STRUCTURAL FEATURE: monocline, SEPARATION:
STRIKE AZIMUTHS: SET 1 60, SET 2, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 9.84 Shale, dark-gray, laminated, sideritic.
N 18.04 Siltstone, dark-gray, sideritic.
Y 3.77 Clarain, with highly abundant medium- to thick-

banded vitrain, common medium-banded fusain;
slightly pyritic throughout; very homogenous;
deformed.

N 9.84 Siltstone, dark-gray, rooted, intensively
deformed.
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LABORATORY NO: U10725
LABORATORY: Geo Test

AIR DRIED LOSS: 0.61%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

FIELD NO: KGS 602

2.22%

3.26%

.54%
.44%
.22%
.67%
.87%
3.26%

ocomMNnwOWb

14310

0.01%
0.12%
0.54%

COAL ANALYSIS REPORT

U.S.G.S. NO: W215439
REPORT DATE: Apr/29/1982

38.91%
57.75%
3.33%

5.41%
1.24%
2.27%
0.69%
7.06%
3.33%

14635
0.01%

0.12%
0.55%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2150 deg F
2240 deg F
2350 deg F

5.0
0.9

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

40.26%
59.75%

. 60%
.05%
.35%
1%
.29%

NO N

15140

0.01%
0.13%
0.57%
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COAL SAMPLING REPORT

LABORATORY NO: U10766 FIELD NO: KGS 604 U.S.G.S. NO: W215545
SAMPLER: Currens AGENCY: KGS DATE: Oct/27/1981
7.5' QUAD: Beverly COUNTY: Bell DISTRICT: Southwestern
CARTER COORDINATE: SEC 7 ROW E TIER 72 5500 FT FSL, 3950 FT FEL
LATITUDE: 36 DEG 53 MIN 54 SEC LONGITUDE: 83 DEG 33 MIN 49 SEC
ELEVATION (FT): 2100.00, OF POINT AT base of 604, USING topo

COMMENTARY :

REGIONAL COAL NAME: Hindman GEO. MAP COAL NAME: Hindman
REPORTED COAL NAME: Hindman FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): bottom bench
EXPOSURE: TYPE, surface mine; CONDITION, 5 weeks old
SAMPLE CONDITION: slightly weathered, clean, wet
RECOVERY METHOD: channel SAMPLING REGIME: Holmes
SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.
THICKNESS (INCHES): SEAM HEIGHT 31.9, SAMPLE 25.9, COAL ONLY 25.9
STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 50, SET 2 130, SET 3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 26.25 Siltstone, dark-gray, weathered, with
interbedded sandstone up to 0.5 m thick.
27 Coal, weathered, augered.
.64 Shale, medium-gray, rooted.
.49 Clarain, slightly weathered, pyritic.
Shale, medium-gray.
.62 Clarain, with medium- to thick-banded vitrain.
.43 Shale, dark-gray.
.05 Clarain, interbedded with thick-banded durain;
obscured; pyritic.
N Siltstone, rooted.

-~ F < X< ZXE
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COAL ANALYSIS REPORT

LABORATORY NO: U10766 FIELD NO: KGS 604 U.S.G.S. NO: W215545
LABORATORY: Geo Test REPORT DATE: May/07/1982

AIR DRIED LOSS: 1.75%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 4.07%

VOLATILE MATTER 34.31% 35.76% 40.18%
FIXED CARBON 51.07% 53.24% 59.81%
ASH 10.55% 11.00%

ULTIMATE ANALYSIS:

HYDROGEN 4.95% 4.69% 5.26%
CARBON 70.28% 73.26% 82.31%
NITROGEN 1.48% 1.54% 1.73%
TOTAL SULFUR 1.00% 1.04% 1.17%
OXYGEN 11.74% 8.47% 9.53%
ASH 10.55% 11.00%
HEATING VALUE (BTU/LB): 12462 12990 14596
SULFUR FORMS:
SULFATE 0.02% 0.02% 0.02%
PYRITIC 0.16% 0.17% 0.19%
ORGANIC 0.82% 0.85% 0.96%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2800 deg F
SOFTENING TEMP. 2800 deg F
FLUID TEMP. 2800 deg F
FREE SWELLING INDEX 1.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.6
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COAL SAMPLING REPORT

LABORATORY NO: U10771 FIELD NO: KGS 609 U.S.G.S. NO: W215550
SAMPLER: Currens & Blackburn AGENCY: KGS DATE: Nov/10/1981
7.5' QUAD: Beverly COUNTY: Bell DISTRICT: Southwestern
CARTER COORDINATE: SEC 7 ROW E TIER 72 5050 FT FSL, 2950 FT FEL

LATITUDE: 36 DEG 53 MIN 50 SEC LONGITUDE: 83 DEG 33 MIN 36 SEC
ELEVATION (FT): 1945.00, OF POINT AT base of 609, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: U Peach Orchard GEO. MAP COAL NAME: Hazard No.8

REPORTED COAL NAME: Hazard No.8 FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, muddy, wet

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 58.3, SAMPLE 47.2, COAL ONLY 47.2

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 250, SET 2 350, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 16.40 Siltstone, medium-gray.
N 24.61 Sandstone, medium-gray, coarse- to medium-

grained, crossbeded; argilliaceous at top;
locally cuts out underlying coal; micaceous,
feldspathic, with no lag gravel.

Y 1.35 Clarain, with scattered to common, medium-
banded vitrain.

N 0.92 Siltstone, black, carbonaceous, bioturbated.

Y 1.35 Clarain, with abundant thin- to medium-banded
vitrain, scattered thin-banded fusain.

Y 0.03 Fusain.

Y 1.21 Clarain, with abundant, medium- to thick-banded
vitrain.

See KGS 610 for underlying strata.
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COAL ANALYSIS REPORT

LABORATORY NO: U10771 FIELD NO: KGS 609 U.S.G.S. NO: W215550
LABORATORY: Geo Test REPORT DATE: May/07/1982

AIR DRIED LOSS: 3.67%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 5.69%

VOLATILE MATTER 35.57% 37.71% 39.50%
FIXED CARBON 54.,49% 57.78% 60.51%
ASH 4.25% 4.51%

ULTIMATE ANALYSIS:

HYDROGEN 5.60% 5.26% 5.51%
CARBON 75.95% 80.53% 84.33%
NITROGEN 1.55% 1.64% 1.72%
TOTAL SULFUR 0.81% 0.86% 0.90%
OXYGEN 11.84% 7.20% 7.54%
ASH 4.25% 4.51%
HEATING VALUE (BTU/LB): 13579 14398 15078
SULFUR FORMS:
SULFATE 0.04% 0.04% 0.04%
PYRITIC 0.18% 0.19% 0.20%
ORGANIC 0.59% 0.63% 0.66%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 2550 deg F
SOFTENING TEMP. 2680 deg F
FLUID TEMP. 2720 deg F
FREE SWELLING INDEX 5.0
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 1.2
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COAL SAMPLING REPORT

LABORATORY NO: Ul0772 FIELD NO: KGS 610 U.S.G.S. NO: W215551
SAMPLER: Currens & Blackburn AGENCY: KGS DATE: Nov/10/1981
7.5" QUAD: Beverly COUNTY: Bell DISTRICT: Southwestern
CARTER COORDINATE: SEC 4 ROW E TIER 72 100 FT FSL, 3800 FT FEL
LATITUDE: 36 DEG 54 MIN 1 SEC LONGITUDE: 83 DEG 33 MIN 47 SEC

ELEVATION (FT): 1943.00, OF POINT AT base of 610, USING altimeter
COMMENTARY :
REGIONAL COAL NAME: U Peach Orchard GEO. MAP COAL NAME: Hazard No.8

REPORTED COAL NAME: Hazard No.8 FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): leader

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, clean

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 14.2, SAMPLE 14.2, COAL ONLY 14.2

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 20, SET 2 290, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 609.

N 9.84 Siltstone, medium-gray, arenaceous, sideritic
at base, with abundant plant fossils in shaly
zones.

N 1.48 Siltstone, black to dark-gray at top; plant
fossils at base; large stump casts near top.

Y 1.18 Clarain, with common thin- to medium-banded
vitrain, common thin-banded fusain; pyritic.

N Shale, black, carbonaceous, rooted.
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LABORATORY NO: U10772
LABORATORY: Geo Test

AIR DRIED LOSS: 1.53%

PROXIMATE ANALYSIS:

TOTAL MOISTURE
VOLATILE MATTER
FIXED CARBON
ASH

ULTIMATE ANALYSIS:

HYDROGEN
CARBON
NITROGEN
TOTAL SULFUR
OXYGEN

ASH

HEATING VALUE (BTU/LB):

SULFUR FORMS:
SULFATE
PYRITIC
ORGANIC

FIELD NO: KGS 610

3.44%
37.25%
46.95%
12.36%

5.32%
69.46%
1.46%
2.18%
9.22%

12.36%

12496

0.12%
1.34%
0.72%

COAL ANALYSIS REPORT

U.S.G.S. NO: W215551
REPORT DATE: May/07/1982

38.58%
48.62%
12.80%

5.11%
71.93%
1.51%
2.26%
6.39%
12.80%

12941
0.12%

1.39%
0.75%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP,

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2320 deg F
2520 deg F
2590 deg F

5.0
3.5

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

44.24%
55.76%

5.86%
82.49%
1.73%
2.59%
7.33%

14840

0.14%
1.59%
0.86%
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COAL SAMPLING REPORT

LABORATORY NO: U10773 FIELD NO: KGS 611 U.S.G.S. NO: W215552
SAMPLER: Currens AGENCY: KGS DATE: Nov/10/1981
7.5' QUAD: Beverly COUNTY: Bell DISTRICT: Southwestern

CARTER COORDINATE: SEC 11 ROW E TIER 71 4800 FT FSL, 1400 FT FEL
LATITUDE: 36 DEG 52 MIN 47 SEC LONGITUDE: 83 DEG 35 MIN 17 SEC
ELEVATION (FT): 1775.00, OF POINT AT base of 611, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Haddix zone GEO. MAP COAL NAME: Haddix
REPORTED COAL NAME: No.7 FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, few days old
SAMPLE CONDITION: clean, dry

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): 3 x 3 in.

THICKNESS (INCHES): SEAM HEIGHT 35.8, SAMPLE 35.8, COAL ONLY 35.8

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 310, SET 2 120, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

N 16.40 Sandstone, weathered, crossbedded; cuts out
underlying coal.

N 0.33 Coal.

N 3.94 Siltstone, dark-gray, rooted.

N 0.33 Coal.

N 1.64 Siltstone, dark-gray, rooted(?).

N 8.20 Sandstone, medium-gray.

N 5.91 Siltstone, medium-gray.

N 0.33 Coal.

N 4.92 Shale, dark-gray, rooted, highly sideritic.

N 0.98 Shale, black, laminated, carbonaceous, with
interbedded clarain.

Y 0.56 Clarain, with common thin- to medium-banded
vitrain.

Y 0.07 Vitrain.

Y 0.89 Durain, with sparse thin- to medium-banded
vitrain.

Y 1.48 Clarain, with common to abundant, thin- to
medium-banded vitrain, sparse thin-banded
fusain; pyritic.

N Claystone, rooted, plastic.
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COAL ANALYSIS REPORT

LABORATORY NO: U10773 FIELD NO: KGS 611 U.S.G.S. NO: W215552
LABORATORY: Geo Test REPORT DATE: May/07/1982

AIR DRIED LOSS: 1.77%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.51%

VOLATILE MATTER 35.30% 36.58% 39.74%
FIXED CARBON 53.52% 55.47% 60.26%
ASH 7.67% 7.95%

ULTIMATE ANALYSIS:

HYDROGEN 5.28% 5.07% 5.50%
CARBON 74.19% 76.89% 83.53%
NITROGEN 1.66% 1.72% 1.87%
TOTAL SULFUR 2.14% 2.22% 2.41%
OXYGEN 9.06% 6.15% 6.69%
ASH 7.67% 7.95%
HEATING VALUE (BTU/LB): 13199 13679 14861
SULFUR FORMS:
SULFATE 0.05% 0.05% 0.06%
PYRITIC 1.16% 1.20% 1.31%
ORGANIC 0.93% 0.96% 1.05%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2080 deg F
SOFTENING TEMP. 2200 deg F
FLUID TEMP. 2300 deg F
FREE SWELLING INDEX 3.5
POUNDS OF SULFUR DIOXIDE PER MILLION BTU 3.2




1|. o= R
E U N AR B B R R R - R = O BB EE ..
LEY 318 v 3LLIRLOA YbLH Al 3414 131Ly3eaug Mo1ZEE8 upeEss9e | L1238 009 S9N LEVSTZM
6°02 318 v aLt3eLop ybiy Ae|] adi4 13Lyjeaag MEZEPES  UDSSPIE L1238 SIS SO 02pSI2M
S vE 318 v 3LL3eL0A ybiy Ael) 34L4 13tyjeadg M/Z/EE8 UDT2ZS9E L1238 £SS SON [6LVIZM
2°6b 118 v 3113RLO0A YLy Ae|) ad4t4 131tyleaqg MGPSPER UOZSPIE L1ag ZvS S9N 0BLPIZM
2" L2 118 V 2Lt3210A YBLH Kiey Big 13iyjessg MOOLLP8 u9SIPIE A3LILUM 82y S9N 060212ZM
0792 118 V 2LL13R10A yYbiLH Aaey Big 13tyiesag MGEZIPE UpTIv9E A3LILUN [2F S9N 680212ZM
0°€9 318 v 3L13eL0A ybtH Japid Ael) a4 13tyjeaug MILIEERB UESO0LE Ae1) 9/ S9N 9LOEIZM
8709 318 ¥ 31138 L0A UbLH 43pLd Ae|) a4ty 131tyljeaag MLIEPER UBKSPOE LLog pLS S9N 6IVSIZM
8" LE 118 v 3LL3eL0Ap ubLy 43pia Ae() 34L4 13tyjeaug MLpSPES  UBLSYIE LLo8 PGS SO 6LLPIZM
2°12 118 ¥ 3LL3eL0A YbLH 43pLd AR|) 344 11LyIeadg  MEPBEER  UEPIPIE LL2g 89y SO 29/Z1ZM
8°GE 318 ¥ 3L13eL0A ybLH plezey 13tyjeaug MGOEEEB USELLLE AaLsmg 62 S9N B2ESOZM
1'6 318 ¥ 2L13RLOA ybiLy paezey 13tyjeadg MOpBEEB UESIOLE Aeld vib S9N PIOEIZM
v°6 118 ¥ 3LL3IRL0A YbLy paezRY 13tyieasg  MppBEES U9SLOLE fel) €Lr SO EI0EIZM
8 11 118 v 3LL3RL0A YbLH pdezey 13tyjeaug MEYBEER UPSIOLE Ael) 2lp S9A ZIDEIZM
- 1'62 118 ¥ 3L13eL0A ubtH paezeH 13tyjeaug MI0BEER UGG2G9E LLog 0SS S9N BBLYIZM
w 6°62 319 v 3LL3eLoA ybLy xLPpPeH 13Lyjeaug MEPIEER  UGPZOLE Ael) L6F S9N EVEELZM
S 0°92 318 v 3LL3e10A ubLy XLppey 131tyjeaag M/GGEER U/220LE fel) £6b S9N 22IEIZM
= L9 318 ¥ 3L1IRLO0A ubLH XLPPeH 13tyjeasg  MZ06EE8  uBSIOLE kel 26b S IZIEIZM
xZ 5°62 118 ¥ 3LLIRLOA ybLH XLppeH 131tyjeaug MpOBEES UBSLOLE Aeld Git SOM GIDETIZM
m < 8°SE 118 v 3LL3IRL0A YbLH XL PpeH 13iyjeaug  M/IGEER U/p2SOE LLag [19 SO 265G12M
(7] M b2z 318 v 3LL3eL0A ybLH XL PpeH 13Ly3eaug MOS/EEB UBDESOE L1128 1S5 S9N 6BLPIZM
W O JAFA 3118 v 3L13RL0A ybLH L*ON pdJezEy 131lyleaug MGOBEER UTTESOE L1289 9yS S9N YBLWIZM
s v 6€ 118 v 3LL3RLOA ybLy L'ON pJezZey 31314jeauag  MGOBEEB UILESSE LL2g GpS S9N EBLVIZM
M 1°02 318 ¥ 3LL3RL0A ubLy [*ON pJeZRH 131tyjeaug M208£€8 UZIESSE L1238 vpS S9N ZBLPIZM
v €82 319 ¥ 3113010\ ybiy 8°ON p4eZRH 13tyjeadg MOESEER  UBPSSOE xouy 255 S9N 06LPIZM
Z°vl 318 v 3Lt3eL0A ybLy 8°ON pd4eZRH 13tyjeaug M/PEEER  UTOPSOE L12g 019 SO [GSSI2ZM
2" Ly 318 ¥ 31138L0A ybLH 8°ON paezey 13tyjeaug MOEEEER  UDSESOE L1238 609 S9M 0SSSIZM
6°52 118 v 3LL3eL0A YbLy URWPULH 131yjeaug MEVEEEB UPGEGIE LL3g p09 S9N SYSSI2M
S 0 118 v 3LL3eLoA ybty dojdi) 13tyjeaag MOSOEEB UBEPSIE L1389 665 S9N 9EVSTIZM
8°25 118 v aLL3eLOA ybiLH dojdiy 13tyjeaag MOSOEER UBEPSOE LL2g 865 SODA GEVSIZM
(sayout)
SSauydLyl juey "ON ‘ON
UmpaEnm DmHmE:ww n_wm Le0) uoLjewaoy wu:ﬁ.mco._ mo_._.._.:c._ h«_.:._ou_ PLatL4 m_.QEnw
..% *£3IN3U3Y UJBSeT *3IL4ISLQ U43ISIMYINOS 3y} woJy sa|dweS LRO) Snoutwnytg I 404 SUOLIRIOT pue SuOL}dLJIsaQ--*[ 3lqef
(4N}




8 12 119 v aLL3eop ybiy wag anig 13tyjeaug  Mgrzop8 uppesog | xouy 68r S9N BIIELZM
€702 3L ¥ 3LLIRLOA ybLy wag anig 11tyjeadg  MopZGER  UBSTGOE xouy 0LF S9A OIOEIZM
0°82 1L ¥ 3LLIRLOA ybLy wag an|g 13tylesag  M9Z2GE8  UpZPS9E xouy I€ S9N [EES0OZM
- 0°1€ 1L8 ¥ 3L LIRLOA ybiLy wag anig 1ityjeadg  ME2ZpE8  U9ZOTLE Ae() 82 SO /2£S02M
o 0°82 1L8 v 3LL3R10A YbLY 43pLd wag anig 13Lyleaug  MGEZSER  UGHBYIE xouy 625 S9N S9Z¥IZM
£°6h 1td v aLt3eLop ybiy wiy 1ituieadg  MGOBEES UGKOSIE LL3g 685 S9N G6ESIZM
0°€l 1t ¥ 3LLIeop ybiy wLy 11tujeadg  MGOBEES UGPOSIE LL3g 885 SON P6ESIZM
1'12 118 ¥ aLL3e0A ybiy 0oL Lar 11tyjeadg  mQOSOY8 UuZT0G9E A3L3LUN LES S9N SLLVIZM
6'1E 319 v aLLie|op ybiy oaLLar 1ityieadg  MIE/SEB UPOEROE A3L3LYM 905 SO 2S6ETZM
[°8r L9 v aLLieop ybiy ooLLar 13tyleadg  M/IS0P8  u9ZBYOE LETRINT ] SZ S9N GZESOZM
«0°p2 3t9 @ 3LLIRLOA ybiLy o3LLL3r 13tyleasg  moGZpEg uZ0SZ/E Kagsmp BvL S9N B80S60ZM
£°82 1L8 ¥ 3LLIRL0A ybLy odt|Lar 31ilyleaug  MQOGEEB U/08Z/E A3Lsmp LPL S9N L0S602M
10z 118 v 3LL3eL0p ybry oaLqar 13tylesuag  MGIpPER u9bIZ/E LETRY ] €2 SO b2ZESOZM
- pIT 3118 ¥ aLL3RLOA ybLy oaLLLap 33Lyjeaug M/0B8SE8 UuBLT0LE [34ne 0vS SO 9LLPIZM
L 6°02 3L9 v 3LLIRLOA ybiy oot Lar 13tyiesug  M/08GEB UBLIOLE La4neq 6ES S9N LLLVIZM
> [°6 1t ¥ 3LL3IRLOA ybiy odtLLar 13tyjeadg  mQZI0p8 ubvBOLE L34neq G8 S9N T/b/OZM
< 0°St 118 v aLL3eL0A ybiLy ooLar 13Ly3eaug MLTTOP8 UT060LE L34ne] b8 S9N 0LvL0ZM
= 9701 119 v 3LL3RLOA ybiLy oaLLLar 331tyjeaug MLTTOP8 UT060LE La4neq €8 S9N 69V/0ZM
— 8°tl 118 ¥ aLLieop ybiy oaLLLap 13tyjesug  MBIGGER  UGTKSOE xouy BES S9N BLLVIZM
PR b el 118 ¥ 2LLIRLOA YbLY odLLLar 11tyjesug  M/p0OSES UBSESIE xouy 605 S9M TE6ELZM
o 6L 118 V¥ 3L L3QL0A ybLy oaLLar 13tyjesdg  MZp6SE8  UTT0S9E xouy [6F S9N 0ZLEIZM
o 6°02 38 v 3LL3eop ybiLy odL|Lap 13tyjeaug MyIEGEB UEEESOE xouy SSF S9N 205212M
< 2°vl 148 ¥ 3LL3eOA ybiy oaLLLap 13tyjeaug M/225E8 UPTbLSIE xouy YO0E S9N 62EGOZM
. 2° 12 ILd ¥ 3LLIRL0A ybLy Z'ON uuoyxy|3 sa3ddp 11lyleadg  MZZ6EE8  UGHIYIE LL2g £9§ S9N BOPSIZM
. £°91 118 ¥ 3LLIRL0A ybLy €°ON uaoyy(3 saddp 13tylesdg  MZPOEE8  UGSHZLE AaLsmQ 99v S9N 09/212M
b "6l 18V 3LLIRLOA UBLH €°ON usoyiL3 saddp 13LUleaJg  M/06EEB UGEIELE AaLsmg 62€ S9N €ESIOIZM
= £°12 118 ¥ 3LLIRLOA ybLH ABanquy 13tyjeadg  MOY9EER UZSKZLE Aasmg SOy S9N BSLZIZM
= 8792 1L8 ¥ 3LLIRLOA yYbiy Bungsajiym 1ityleadg  MZISEER UZLOELE AaLsmg €05 S9N 6P6ETZM
a 6'91 1L8 ¥ 3 LIRLOA YbLy Ael) autLy 13Lyjeaug MEESSER  UGHZHIE xouy GIS S9 [E6EIZM
<C 0°1v 38 v 3LLieop ybiy Ael) auty 13tyjeaug MGY/EEB UEEZS9E LLeg [09 S94 8EPSIZM
{sayoulL)
mmw_._g_u_._._._. x:um “ON “ON
pa|dues pajewt}sy pag Leo0) uoLjewuoy apniLbuoy apnjtLieq £3uno) pLaL4 3| dues

*P3NULIUOY--A3INJU3Y UJ3ISRI *3D|JISLQ UJIISIMYINOS 3y} WO S3|dueg (RO) SnouLwN}Lg GL[ 404 SUOLIRIO] Pue SuUOL}dL4ISag--'T aLqe)




_|||
B - - - N I G B . S = B B IR S - -

I

8 22 348 ¥ 3LLIRLO0A UbLY AL 1ityjeadg MIS00¥8 upp00LE ! La4ne 065 SIA 96ESLZM
5'62 348 ¥ 3LLIRLOA YbLH ALLT 11tyjeadg MG0EOPB UZEBSIE L34ne] 62t S9A [160Z212M
[0:] 148 V 3113210 ybLy AL 13tyjeadg MOTrOY8 UB0TTLE La4ne] 28 S9A BIV.LOZM
8 w2 348 ¥ 3L13IRLO0A YbLH AL 1ityjeadg MoSpOP8 UBIELLE L34ne] I8 S [9vL0ZM
#0751 148 9 3LL3L0A ybLH AL 13tyleadg M)Z00v8 UOoIZILE La4ne] 08 S9A 99v.L0ZM
»»26791 148 D 3LL3IRLOA ubLH AL 13tyjeaag MpGZ0b8 UPEZTLE La4ne] 6/ SO S9¥.L0ZM
. FAAS 318 ¢ 3LL3RLOA UbLH AL 13tyleadg M9LZ0V8 U60CZILE La4ne] 8L S9A vIVLOZM
z 0°El 318 ¥ 3LL3eL0A UBLH AL 13ityjeadg MpSTIOFP8 UpbZlLE La4neq LL SOA E9RLOZCM
. S°BL 319 v 3LL3RLOA UBLH Ry 13tyjeadg M[GSGER UZIETLLE Aey) b25 SO 092vIZM
m 2°9¢ 148 ¥ 3LL3eL0A UbLH J433sayouey 1i1tyjeadg MBYISES UBEQLLE fey) 9ES S pLLVIZH
=. 9°pE 1L8 ¥ 3LL3e0A ybLH 433Sayouey 131tyjeadug M60LPEB UBKOLLE Ael) L2 S9N v62012M
- 82 318 ¥ 3LL3ROA UbLH 433S3ydlury 1ityjeadg M809YEB UTZBOLE fe() 29 SO [9v.02M
! 0°8e 3L8 v 3LL3e0A UbLY 433S3aydury 13tyjesag MZEEPEB UODEETLE Ael) LE  S9A BEESOZM
= 8°SE 318 v 3LL3RLOA UbLH 493Saydury 3}3tyieaug MZbpPES UIPILLE Ael) 9€  SO9M [EESOZHM
= 2°11 318 ¥ 3LLIRLOA YbLH 43piLa AuoLo) 33Lyjeasg  M9SE0V8  USKBOLE (34ne] €SS9 00SZIZM
ﬁ 8 Il 349 v 31L3RL0A ybLy wag anLg 9133t 13tyjeadg MZ2G95EB  U/SPS9E xouy 69 S9A 600E1ZM
ﬁ £°GP 318 ¥ 3LL3RL0A ybLH %9347 ybreuays 33tyjeadg MIELEEB USPIPIE LL29 209 S9A 6EPSIZM
W L*Sh 319 ¥ 3LLIRLOA UbLH ¥334) ybreays 33tyjeaug MG0BEEB UESOS9E LLeg (85 S9N EGESLZM
W £°12 318 ¥ 3LLIRLOA UbLH w3q anig 1ityjeadg MBSIIPE UBZLE9E A3L3tum 966G  SOM [BESIZM
..w 2wl 148 ¥ 3L1L3RL0A YbLH w39 3nig 131tyleadg MGSPOP8 uZL0S9t A3LILUM VES SOA ZLLPIZM
L »L761 3L8 9 3113 0A UbLH wa9 anig 13tyjesag MZ2e0p8 USPERIE A3LILUM BOG S9M VSBELZM
m v 92 38 v 3L1L3eL0A ybLH wsg anig 1ityjesdg MBE/SER  UODEWIE A3LILUM [0S SO ESGELZM
= o2 L8 v 3LL3eL0A ubLH wag anig 1ityieadg MEECEOPB USOBPIE A3L3LumM 92 S9M GB6LOZM
m 6°91 3L8 v 3LL3eLOA ubLH w39 anig 1ityjea.ug MEZSOPE UBZBROE A3LILumM vZ  S9A ©B6L0ZM
b 0°'sg L8 ¥ 3LL3eL0A ybLH wag anig 33tyjeadg MIZ9SEB uSOBKIE xouy LG5 SIA B6ESIZM
. g8 2e L8 v 3LL3RLOA UbLH wag anig 1ityjeaug MEEEOYB uBOPS9E xouy GES SON ELLVIZM
m.; 0°92 318 v 3LL3RLOA UbLH wag anig 1ityjeadg MEEZSEB  UGKBRIE Xouy B82S SOA V9CPIZM
M 9°ee 348 ¥ @113 10A ybLH uwag enig 1ityieadg MpEZSER ULPBPIE xouy £25 S9A €9ZvIZM
v 0°ve 118 8 3LL3RLOA YbLH wag anig 1ityjeadg M/GSGER UODIER9E xouy vIG SO9A Ot6ELZM
— 8°ve 118 ¥ 3LL3RLOA YbLY wag anig 13tyjeadg M8Z6SER US00S9t xouy 06 S94 O6LIEIZM
S
o
S (sayout)
i ssauydLyl Juey "ON "ON
e pa| dues pajewt}s] pag Le0) uoLjewuo4 apnitbuol apniiie] £3uno) pLat4 3| dwes
o
=T
=
w *PaNuLIu0)--A}INJU3Y U43}Se] *3ILJ43SLQ UJL3}SAMYINOS ayj wodj sajdweS |vO) snhouLwnyig L[ 404 SUOLILIO] pue SuoL}dLudsag--'[ alqe]
o



*PajeLniLed ueyy 43ybiy yonw 3q 03 PaA3LLAQ SL JURJ 3y} PUR P3JAY}RIM ALybry st aldwes syyj ey
‘PaJayleam SL 9 dwes SLy] L.

*padayiesm AL jybLys si ajdwes spyp
|

»x5°9% 3t9 J L1380 ybiy paweuun 331 MEEZIPE  UERHZ/E 3352320y €25 SO 652¢I2ZM
I'6 31t9 ¥ 3LL3eLOA ybiLy paweuun 397 Mg061F8 U[260LE Lysend 89€ S9N LVEDIZM
o poLl L8 ¥ 3LL30L0A ybLy paweuup 997 MG20Z¥8 USEGOLE Lyse|ngd L9E S9N 9YEQLZM
o 921 1L8 v 3L1IeL0A ybiy paweuun 297 Mp2TP8 UpPETLE L[34neT €9 S9N 29v/02ZM
691 348 ¥ 3LL3RL0A YbLY paweuun CER| MGEGGEB U90TZ/E uosxoep OIS S9N 2ZEGEIZM
9yl 118 8§ 3LL3R(0A ybiy paweuun 897 MpPISOP8 USTTELE uosyoep PPE  SON  SZ0IZM
L°2€ 348 ¥ 3LL3eL0A ybLy 3U0Z suJeals EL MOT/EYB UBSBHIE aukep bZh S9N PS02IZM
*x5°L 348 J 3LL3eLop ybiy 2°ON SuJeals EER| MyIZbb8 USZISOE audey [25 S9N L[SZPIZM
9°6b 118 v 3L LIR(OA ybLy 2°ON suJealg 337 MYE9EPS UBELYIE AaRaua)oW OEL S9N /1280ZM
8°I1 3t8 @ 3LL3eLOA ybiy paweuuf }3Lyjeaug M82YIY8 UpEL0/E [34neT [/ S9N TI0EIZM
22t 3t8 v 3LL3eL0A ybiLy paweuun 33tyleadg  MOGLIP8 UGEOILE La4ne 615 S9N [V6EL2ZM
921 319 ¥ 3LL3eLOA ybiy paweuupn 13tyjeadg  MOTpOP8 UBTLILE uosxaep [IS S9N EE6ETZM
- 6791 19 ¥ 3LL3e0A ybiLy paweuu( }3tyieadg  MOE9EE8 UpSHZ/E Aasmg bOv SO BGL2IZM
L 8°€l 1Lg v 3LL3ROA ybiy paweuup 131Lyjeaug MZ0L0v8 UlPLLLE LaJne 025 SO 2ZH6EIZM
> £°02 118 v 3LLIRLOA ybiy A404 udddeg 11Ly3eauq MEZPZYB UBTESIE ISLENG B EVS SO [8LPIZM
< «1°2€ 119 8 3LL3e|0A ybiLy 4404 uduueg 11tyieaug  MBEGZPB  US00S9E Kdeau)In £€S S9N 692rIZM
=z 8'vE 119 ¥ 3LL32|0A Ybiy 4404 uaudeg 11Lyleaug  MZE92v8  UBEQSIE Kaeau)on GZF S9N GSOZIZM
— 6" by 318 v 3LLIeLoA ybiy 4404 udJdJeg 11Lyjeadg  MBESZYS UBDESSE A4eau)on ErZ S9N Z02802ZM
& £°9 118 ¥ 3LL3R0A YbLY  J43pL4 Y404 ududeg 13Lyjeaug M8E6ZYB  U900S9E Aarauyon 2ES SO B89ZvIZM
= 9yl 119 g 3LLIeLoA ybiLy jMeH Aeug 13Lyleaug MIZ6PER UBS6ZLE 297 E6E SOA [€91I2M
u +0°91 3.8 @ 3LL3IRLOA ybLy yMeH Aeug 13ty3eaug MZbLPEB USEDELE CER| EVE S9N E€5Z012ZM
2 8°El 1L8 8 aLL3e0A ybLy AMeH Aeuag 13lyleaug  MI0ZVES UPOSELE 39 €62 SO 5/960ZM
.. 85l L8 v 3LL3eLoA ybLy AMeH Aeug 13tyjeaud  MEEESE8 ULD6Z.E uosyaep SPE SO 5520T2M
= 921 1L8 v 3LL3e(op ybLy jMeH Aeug 131Lyjeauq MGO/SEB UPEEZLE uosyoep vrZ SO 698/02M
o< LT 1L8 v 3LLIeLop ybiy 3L LLAK}jeag 13Lyjeaug My2ZbE] UpZYELE CEN| 92€ S9N 2SI0I2M
= 0°sL 118 ¥ 3LLIRLOA YbLH Auo| 0y 13tyleaug  MI060v8 U2SL0LE L34ne 10 S9% [V6EIZM
= 822 31t ¥ 3L L3RLOA ybiy AuoL0) 33tyjeadg  MIDOIY8 UIPBOLE L34ne PSSO [0SZ12ZM
a £'82 1t9 ¥ 3LL3eLoAn ybiy wag J43ALY 131Ly3eaug METSZP8  U9GIEDE K4R34DIN 8bt  SIN  G6PZTZM
<< 01t 118 ¥ 3LL3RLO0A ybLy 48pLd W39 J3ALY 13Lyjeaug M6052P8 USSIE9E Aaeau)on 6bb S9N 96L2TZM
(sayout)
SSauNILyl juey .oz *ON
pa|dues pajewt}sy pag Le0) uoL}ew.o4 apniiLbuo apniLieq A3unoy pLaty4 3| dweg

"PANULIU0Y--AXONJUBY UJa}SRY *3D443SLQ UJD}SAMYINOS Ay} W04 S3|dWRS [BO) SNOULWNILG B[ 404 SUOL3e207 pue suorjdiadsag--[ 3Lqel




ﬂ||||||||1|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
N R G G N N T B = S B R O S G - - e =

698.L02M 1ev” 800" 80°0 800" 't 58° 800" 80°0 80 Ve 698.02M
LLvL02ZM L9° a8’ L€ 0°1 Se” 95° it 8¢ it 84 LLVLOZM
0LvL0ZM et Ly’ s 't g2* Sp° 26° |4 ve 9'8 0LvL02M
697 L0ZM J9t” Bt” S9 19" 9t” AN [ S § v°6 L1 t°9 69V L02M
897 L0ZM 160" 0°1 8y 'L 0e- op* 99" L1 62 S'II 89V L0ZM
[9vL0ZM 10e” £l 4 6°1 L9° 8" 0°1 L2 Iy 0's L9V L02M
99 L0ZM I6L” 't L1 L1 29 8"l 6°t ¥4 6€ v's 99bL0ZM
S9vL0ZM 19e* bl 92 't L 'L e aZ SE 6°E S9vZ0ZM
vIvLOZM 191-° 'l 92 8°L v’ 8L" 2'1 92 6E 2’9 9t L0ZM
E9VL0ZM 162° 2’1 ve §°1 b6’ 9L L1 L2 8E S°E E9YL0ZM
29V L0ZM 160° 't IL vE Les 96° 0L° 0t 0s 9°01 297 L02M
[9%L02M s 2’1 52 0°2 178 6" vl ve ov viL 197 L02M
BEESOZM ler” 6°1 92 L1 99° 89° L't 43 £S EP BEESOZM
LEESOZM 160" 9°1 't 8§72 6" 98" 9°1 92 LS i LEESOZM
[EESOZM ot 66" [t £°E 65" 't 6°1 8¢ 13 LS [EESOZM
62ES0ZM 62" 't 61 2’2 £ A1 §5°S s2 43 L1 62£502M
BZESOZM 6E" 'l 0°6 't L 06" 01 1] v 6°8L 82ES0ZM
LZESOZM SL” A" 02 9°1 ve* 85" €'l se 134 8°0L L2ESOZM
SZESOZM e’ 400" 8070 800" LL €1 400" 40°0 40 2 G2ES0ZM
vZES0ZM EL°0 S°1 2’§ L2 v'0 I'I €2 62 8p rA pZ2ES0ZM

WIGWNN  (INIDW3d)  (UIN3ID¥3Id)  (IN3D¥3d)  (UN3ID¥34)  (INIDMId) (UINIDY¥3d) (INIDWId)  (IN3DW3d) (UNIDW3d)  (IN3DW3d) HIGWNN
31dWYS 5024 2011 €034 1] 0%uN 09W (i) Egdy 2018 HSY I1dWYS

[-42qunu Ai0jeuoqe| S Jaqunu 3 dweS “¥GE SNuLW pue %0S snid se uajej ag pLnoys dJamsue 3 buLs Aue j0 uoLjeiLAap
paepuels ayy “sasAieue dLydeab03dads uoLsSLWA *pPajsLsSe J433ndwod Buipeas aje|d dijewolne AQ suoLjeuLwdalap sajedLput |
‘3(3IL] JUBWA|3 43}4E ‘S ‘PAULWUIIAP J0u ‘g tuey} 43jeadb ‘9 ipoyjaw auLinod Aue AQ PaA|0Sad 3Q JOUURD YILYM Juswa|a
UR 404 3DU3JIJL3}UL *H ‘UMOYS 3N|RA 3Yj URY} SSI| Sueaw T "), 525 IR Payse LR0) "uoL||tw-43d-sjded 40 Juadaad uL san|eA|
|
|
,
,

*£32N3U3Y UL3}SeI *3DLJ3SL] UJI}SIMYINOS
3y} wo.j sajdwes Le0) SNOULWN}LE 6L 40 YSY A403R40QRT 3y} UL SUOLFRAIUIIUOY JUBWS|J-3IBJ] Pu® 3PLX(-JOutly pue -dofen--°-2 3(qe]

250 ANALYSIS OF COAL SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.




251

698L02M ovL 012 €2 10t 0€l 01§ 00£ 10t £°S 80°0 698.0ZM
[LVLOZM 09 012 59° 01 It 019 00 101 't 0°2 1LvL0ZM
0LyL0ZM 2§ 091 91 101 £2 0EE 0S€ 10t 'z A 0L LOZM
69v£0ZM I8 169 01 101 5§ 06€ 0S€E 101 §°1 81 69%L0ZM
89vLOZM 21 96 pE* 10t 21 022 0Z€ 101 85" 0°1 89%L0ZM
© _ pL0ZM 88 022 96" 101 2y 06 005 101 £l 6°1 L9¥L0ZM
O 99pL0ZM 0S1 0vZ 0°2 10t (S 002°1 00 101 0°1 9°g 99v£02M
= S9vL0ZH otI 0€Z 0L 101 vs 0vs 0L€ 101 6°T by S9vL0ZM
=  vovLoz 0s1 091 2°1 101 Ly 0€L 00t 101 6°2 9°1 vOvLOZM
= €9vL02M 0T 061 2t 101 001 00 00§ 101 't 52 £9vL0ZM
=C
= 29v.02M 91 021 9z 10t 8t 09y 00y 10t 2 01 29%L0ZM
S 19v02M 0El 081 op* 101 ov 0v9 09€¢ 10t ov* 81 19v£02M
S 8cesozM 021 061 60" 101 2y 0€S 06€ 10t 8e* 81 BEES0ZM
LEESOZM 02 061 €e” 101 Ly 095 09€¢ 101 92 0°2 LEESOZM
S5 IEESOZM ‘8L 002 81 101 S€ 001°T 00€ 101 15 0°¢ [EES0ZM
—
> 62£502ZM 02¢ 081 6°€ 101 oLt 00v* T 000* T 101 £ 5'6 62€502M
S 82E502M 0s 0€2 9 101 €6 1L 091 101 95" €1 82£502M
W /2€502M I8 0vZ b'E 21 vl 005 062 101 i 81 L2€502M
o G2E502M 049 025 0°s 101 021 009°t 000°2 101 A 80°0 G2E502M
bZESOZM IS 09¢ 1°0 101 I 0v9 00€ 101 20 5°€ b2ES02M
¥3IAWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd (IN3D¥3d)  W3EWNN
31dWYS 09 ER) k) s-19 -39 S-vg s-8 S-ny S-9vy €0s I1dWYS

*PanULIu0)--ARINJUIY UJIISRI *3ILJ3ISLQ UJIB}SIMYINOS
343 wo.j s3|dwes |RO) SNOULWNILE GI1 JO YSY AUOIRJOQRT] 3y} UL SUOLIRJIUIIUO) JUIWA|J-3D04l Pur 3pLXQ-40ULl pue -u0feW--*Z a|qe)



- aa GBS S T - - G GE R G O e e E = =-.
698L02ZM £°8 09. 151 091 2’9 10t ez 09§ I 4 0se 698.02M
TLVLOZH L9 0es ve orl L°E 1ot ve 062 £°§ 0tz 1LV L0CH
0LpLOZM S°t vl st 65 L'y 1ot nee (1743 S'E 06 0L¥L02ZM
697 L0ZM 15°6 oee 1St Otl L1 1ot 2z ove 1€°9 0l 69¥L0ZM
89V L0ZM 2's 4] st Sv 8°1 10t ez 89 2's 66 897 L02M
L9V L0ZM 0°9 091 st 98 82 10t ez 002 0°8 0L1 L9V LOZM
99v L0ZM L 02 1sl 0tl 9y 101 nee ore L 0st 99y L02ZM
S9vL02M ot 08¢ st OtEl 8°'t 101 nee 091 Lt 0se S9vL0ZM
v L02M G'9 02e st 021 't 1ot lee 0se ['s 0ez rov L0ZM
£E9VL0ZM 1°4L 026 83 ove 9y 1ot 6€ 002 9°8 0s2 €9vL02M
29V L02M ['9 0Lt 151 0¢ 5°2 101 1ée ort 0¢ 00e 29V L0ZM
19V 20ZM v'S 66 08t 59 '€ 10t née ovl 89 091 [9v£02M
BEESOZM £°6 ote sl 6 G°E vl 1ee 081 0°¢ 02 BEES0ZM
LEESOZM Zl 0€El 1St 8L L°E 2l 1ée oee 0°¢ 1] ¢4 LEESOZM
[EESOZM 6°S 1 sl 8L LS 101 A% 08¢ 8'6 0Lt [EES0ZM
62E50ZM Zl 0éz 1st 091 6°S 81 € 068 6°9 0ez 62E502M
B82ES0ZM £'S £°6 16t 514 0°p 101 1ee ove LA 081 B82ESDZM
L2ESOZM VL 6€ 1681 14 Z'v 10t 12z 062 9'v 061 L2ESOZM
S2ESOZM vl ovv 9l 022 It 6 SS 000°L i 1] 4 S2ESDZM
P2ESOZM 6°9 ort 181 0L 6°9 8l 1ée o9 6°9 1741 PZESOZM

HIBWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd H3IGWNN
ERELLN 4H $-39 $-a9 S-v9 n3 S-u3 S-Ad na S M) 11dWvS

252 ANALYSIS OF COAL SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.

*PanuLjuo)--A3IN3uUay u4a}se] *3IL43ISL(Q U43}SImMY}nos
3y} woJj sa|dwe§ (R0 snouLwniig 6L 30 YSY A.403RJ0QR] 3y} UL SUOLIRJIUIIUOY JUBWA|I-3IRJ| PuR APLXQ-40Ull pue -doley--‘z a|qey



™
¥
o~
698.02M ooe*2 ovt 81 09 orr e’s 028 ozt 18°9 18°9 698.L02M
LLvL0ZM 0st 0st 61 £6 002 S°1 ore 0Lt 18°9 18°9 [LbL02ZM
0LpL02M 0st 66 44 0st 65 £°1 oot 174 189 18'9 0LvL02M
697 L02M 06€ T2e 6L ovl 08t I 14 9l 18°9 1879 69 L0ZM
89vL0ZM v6 8E ¥4 18°9 L6 0°1 65 és 18°9 18°9 B9V L0ZM
9 9P L02ZM 1] 43 L6 61 81 00t 8" 021 oot 18°9 18°9 [9vL02ZM
~id 99vL02M 096 ovt [e SI (11} 2 A £9 ort 18°9 18°9 99rLOZM
= S9vL02ZM 09t 0et €2 8E 02 A 0L 0st 18°9 18'9 S9vL0ZM
— PorL0ZM 1]:14 8 02 44 1]81 E°1 £8 8 18°'9 18°9 rovL02ZM
_J E9F L02M 046 {9 ST LE 06t | 4 v8 (1191 18°9 18°9 €9V L0ZM
<
m 29V L0ZM Ol 13 61 S°E 99 v 041 SL 18°9 18°9 29 L02M
S [9vL0ZM 0oe 0El T4 v L 082 | b6 56 18°9 18°9 19v£02ZM
o BEESOZM oov s 0t EL 04 ¢'1 0st oet 1879 189 BEESOZM
i LEESOZM 01s 16 L2 [E 0El 6°1 002 t]41 18°9 18'9 LEESOZM
b [EESOZM 0Ll 89 9l 2e 09¢ 6°2 1] ¥4 86 18°9 18°9 [EES0ZM
m 62ES0ZM oov 09 L Sb 0] 74 ' ovt 021 18°9 '8 62€S0ZM
= BZESOZM 0zt ott el Zl ke £l 1143 0el 18°9 18°9 82ES0ZM
o L2ESOZM 0zt 0ot 91l 13 081 'L 0L 0El 18°9 189 LZESOZM
= SZESOZM 026 002 4 £6 ovt 2's ope (1]°24 18°9 IL SZESOZM
rZESOZM 0st 091 91 éz oct 2 0ee 081 18°9 18°9 p2ESOZM
d3AWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Y3EWNN
I1dWYS S-IN S-QN S-aN S=OW NW n I vl S-NI S-0H I1dWYS

*PaNULIU0)--AAINJUIY ULBISRI *3ILJISLO UJDIS3MYINOS
9y} wouy s3|dweg (e0) snouLwN}Lg 611 40 Ysy A403RJ0QRT 3Y] UL SUOLIRAFUIIUO) JUBWA|I-3J0J| PUR IPLXQ-JOULW Pue -J40fRK--'Z aLqel




b o i i e e e e i f

254 ANALYSIS OF COAL SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.

S

— s o 2 ems S e SN SN EEE O EEE SR A S 2= A
698.02ZM 9y 1€°8 00E°‘T  15°T LE 011 10021 189 10°1 092  698L02M
1LV LOZN 9°1 IE°S 00£'Z HO'O 61 26 10€5 €T 101 081  [LbLOZM
0LvL02M L2 1S°E 09ty HO"0 61 vE 104y 189 10°1 041 0LbL0ZM
69t L02M /AN 1E°9 08s HO'0 £°9 9 10E9 189 10° 1 08t 690 L0ZM
89YL0ZM 2°2 ) 052 HO'0 L8 €2 10S€ 189 21 5§ 89YL0ZM
(9YLOZM 81 10°9 00L 15°1 91 €€ 1008 189 10°1 081  [9pLOZM
99vL0ZM 8" WL 08¢ §5°G b2 8 1002 189 10°1 0T 99pL0ZM
59V L0ZM 1€ 101 016 15°1 (¥4 85 10001 189 10°1 01  S9pLOZM
P9V LOZM 'z 15°9 oLy 1S°F 91 99 1059 189 10°1 OvE  b9VLOZM
£9bL0ZM 9y 19°8 0£8 T | 61 8L 1001°1T 189 10°1 061  €9vL0ZM
290 £02ZM 0°2 21 06€ 9°9 b6 LE 062 189 10°1 0ST  29%L0ZM
19 £02M 2'2 WS 009°T 1S°1 81 v 1089 021 101 b5 195 £02M
8EESOZM 9°2 L€ 001°1 8 61 ) 10021 189 10°1 001  BEESOZM
LEESOZM §°E 52 0LL 1'8 12 65 1088 189 10°1 0LL  LEESOZM
[EESOZM 5'p 16°€ 00s‘Z2 0°'€ (2 65 10021 189 10°1 OIT  TEESOZM
62€502M 5'9 121 002‘c 151 24 01t 10062 89 10°1 L6 62£50ZM
82ES0ZM 22 9°1 002't 0°9 22 184 102y 189 10°1 0l 82ES0ZM
(2£502M 82 81 002'tT  £°1 12 £b 1059 88 10°1 (8 LZES0ZM
S2ES0ZM '8 0l 009'S €6 2§ 0L2 1006°2 o1t 10°1 0T S2ESOZM
P2ESOZM 9'p 6'1 002‘'T  0°S GE 65 1046 69 101 091  b2ESOZM

438WNN Wdd HWdd Wdd HWdd Wdd Wdd Wdd Wdd Wdd Wdd J3GWNN
T1dWYS a1 vl S-¥S  S-NS WS 2$ N S-Y¥d S-ad ad 31dWYS

*PanuLju0)--A3IN3uady U43}SeI *3ILJISLQ U43}S3amMY}nos
3y} wodj sa|dwes |2O) snoutwnyig LT 4O YSy A403RJ40QR] 3y} UL SUOLIRJIIUBIUO) JU3WA(I-3Jed| PuR 3PLx(Q-JOuLly pue -dofey---2 a|lqey



255

698L0ZM (1] 41 0v6 133 091 9 01€ 12t 19° v 19t €E 698.02M
[LPL0ZM 061 0st £°6 0 L2 082 1] 19 19y LE [LPL0ZH
0LbZ02ZM 94 ovl £°6 69 61 061 L2 19°t 0L1 ST 04bL02ZM
69 L02M 091 0LE §°6 §S or 091 [E 19 19°p 6°L 69vL02M
! 89vL0ZM 0tt 1141 1’9 134 L'8 02t L"6 19y 19°v ST 89vL0ZM
m L9V L0ZH 02t 092 09 6¢ 74 061 9l 19°v 19°r 0z L9 L0ZM
> 99rL0ZM 041 09s £l 6 SE 0st SI 19°p 19t 61 99 L02M
= S9VL02ZM 091 OEE (114 29 4] 08t It 197y 19°v 4 S9VL0ZM
M r9vL0ZM 174 08t '8 0s ve 002 8L 19°v 19y €2 rovL0ZM
2 E9FL0ZM 0o0e oov°e 21 ott 19 0re £ 19°v 19°v X4 €90 L0ZM
O
= 29V L02M v8 L6 0°6 6¢ ¥4 OEl Lo 19°y 19 22 29vL0ZM
m [9VL0ZM ove 002 8°8 v8 2l 0Lt 96 19°p 19t 8L 19vL0ZM
3 BEESOZM 08I 08t £°6 29 ¥4 02z 187§ 19 19°v 8¢ BEESOZM
i LEESOZM oot ote 8°'s8 7 91 082 ST 19°v 19 T4 LEESOZM
H [EESOZM 66 02z 81l otrt 81 ove L2 19°v 19°v ve [EESOZM
m 62€502M Ove ov8 62 08l 1141 09¢ 02 19°p 19y 24 62€502M
5 B8ZES0ZM 1141 1141 5°8 9 L°E 082 6L 19t 19°v LE 82ESOEZM
Qi L2ESOZM 0st (1] 24 01 59 L1 082 81 19°p 19°v LE L2ES0ZM
< SZESOZM 1] 33 066 ve 0ee 8t (1] 72 84 2’9 19°v 8¢ SZESOZM
72ESOZM 0st 091 Ll ozt 8l ove 92 19°y 19°p IS P2ESOCM
YIGWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd HIEWNN
ERETLAY S-yz NZ A S-A M S-A n WL S-L HL 31dWYS

*PaNULIU0)--ARINJUIY UJBISRT *}ILJ}SLQ ULI}SIMYINOS
343 wo4j s3dwes (RO) snouiwniig LT JO YSY AUOIRJOQRT 3y} UL SUOLIRUIUIIUO) JUBW3(J-3IRJ) PUR BpLX(Q-J0uLl pue -uofep--°2 aLgqel




l
I
l
|
|
]

[0S2I2M  19§° 800° 80°0 800° £°1 99* 800" 80°0 80 81 10SZ12M
0052124  II° 8" by €1 € op* I°I vl 0€ 8'8 005212M
96b2IZM 181" 2'1 6°L 92 6b° 6 81 0t 0s §'G T Z4%4]
S6p2IZM  WL° 2'1 6°9 2°¢ bS" L1 81 22 86 6°9 G6bZIZM
1602120 12" €1 €1 'z 99° 0t 51 92z 6 L'y 160212M
< os0zizm Lt ST €L 8'1 92" 56" 0°2 0t oy LT 060Z12M
L 6802I2M  180° £°1 £2 L*1 91" $8° 6°1 12 9y 0°21 680Z12M
©  §50Z12M v 26" vl 9°¢ 02" 2'L Z°T 0€ Sb 18FA S50Z12ZM
g vS0ZIZM L 2'1 74 12 02* 08" L1 52 2y 1'6 ¥S0Z12ZM
% [E9TIZM  EE” vl e 0°2 i 0°1 52 L2z 1S 0°€ [E9112M
[
=z  (e0Ilzw 2 29" 2y ¥9° £2" 0s* G°1 ST 0g 2'8 LVEOTZM
i 9vEOIZM £r” T 85 YL 60" 85" 0°t1 9'g 02 5°6 9YEOTZM
&y b62012M v2 26" 52 vl e TN "2 LE 8y 6°9 ¥62012ZM
% sszotzM M (5" 09 ¥9" fz* SE* §°1 0°6 A 8"p GG20T2M
_M pS201ZM 82" 0L 6y 671 A £8° i* X3 6Y 6°0L ¥SZ012ZM
Y ggzotzM 2y 0 81 9°1 b €6 2°¢€ 52 8¢ vz £52012M
& gsIorem  18L° 89" 8y 02 T £8° Iz L1 92 9°g £SI0I2M
= 251012M 't 01l 9¢ &1 9p" £5° 52 52 o€ 6°S 251012M
S 5/9602M 192 &1 by b2 65" €1 p'E 82 0 6°€ GL960ZM
& 80S602M LI 1'1 12 0°€ 2€” 96" 0°1 74 vh 56 80560ZM
% L0S602M 12" 0"l 0z 51 bs* i €T € oy 8"y L0S602ZM
o /12802M 8" 8 o 9°1 82° 0L" 2'Z St 28 ['6 L1280ZM
< 202802M 9" 06" 0 2 £9° 19° i 92 bE £°9 20280ZM
C, S8602M 19 58" 61 6'2 0L* 9'1 §'€ 22 oy 8°2 S86L02ZM
< v86/0ZM /€70 09°0 ve 2'1 5" 0 81l 8'9 vl v2 Fiad ¥86L02M
o
[ ¥
M YIGWNN  (IN3D¥3d)  (IN3D¥3d)  (IN3DY3d)  (IN3D¥3d)  (UIN3IDY¥3Id) (UINIDWId)  (INIDY3d)  (UN3D¥3d)  (INFDY¥Id)  (UIN3IDY¥3d) YIGWNN
& 31dWYS 504 011 €034 09X 0%uN 09M 0v) Eody ¢o1s HSY  31dWvS
=
=
=< *PaNULIU0)--A}INJUIY ULISRT *3ILJISLQ UJ3}SIMYINOS
% 3y} wouy sa|dwes [L0) snouiwniig 6L 0 YsSy £403RJOQR] 3y} Ul SUOLIRJIUIIUO) JUBWI|I-3J0J] PuR APLXQ-JOuLl pue -Jofew--°'7Z ajqe]
od




10S212M 0El 0.1 26 10t 081 06f 00L 101 e 800 10S212M
00SZ12ZM 65 08 8z* 101 29 022 0SE 101 6t G'1 005212M
5 96b2IZM 091 0El 7N 101 GE 058 00§ 101 pE* 6°1 96vZ12ZM
N gebZIzZM S 002 05" 101 99 001°T 005 10t €’ 2'2 S6PZTIZM
160Z12ZM 9€ 0€T 09° 101 9€ 0ve 089 101 25" 91 160212M
060Z12ZM 8¢ 002 v's 10t vl 029 09€ 101 I 22 060212M
680212M bS 022 P 1ot A 001°L 09€ 101 bzZ* 52 680212M
SS0212M v2 091 8" 101 92 019 09% 10t 9" 't GS021ZM
¥S0212M v9 081 ov* 101 €1 0SS 089 101 s 02 pS02T2ZM
TE9TIZM 0LE 041 v2 10t 0El 095 000°1T 101 89" vz [E9TTIZM
v LVEOTZM ott 091 €10 101 9€ 00€ 00€ 101 6L° G2 LPEOTZM
O 9YEOTZM 0€2 0StT lS° 101 8€ 0.1 002 101 €1 0°2 9pE012ZM
= v6201zM 00t (11 19 10t £€ 064 0S€ 101 09° €1 r62012ZM
= GG201ZM 092 29 be* 10t 0 022 02€ 101 05° 81 GGZ012M
_,  bszorem 082 00€ i 101 i 01€ 00§ 101 61" 't ¥S2012M
=T
= £52012M 0vs 061 "1 10t 66 1) 009 101 6p" 6°2 £52012M
S €SI01zZM Is 091 ip" 10t 8¢ 00€*L 0SE 10t 't 62 £ST0I2ZM
S 251012M 88 041 86" 1ot 2L ovy 00§ 101 9s* €2 ZST0I2ZM
G/960ZM 0Ly 08€ 7 10t 021 09§ 9000°T 10t s 0t G19602M
. B0S60ZM 29 091 e 101 SE 0SS 092 101 Lt G'1 805602M
—
> [0S60ZM 0S1 01z A 101 89 09/ 0ty 101 06* G'T L0560ZM
2  [1280ZM 6L 091 v 10t 9y 0£2 00€ 101 101" 52 L1Z802M
W 20280ZM £b 091 b 101 9r 089 00t 10t 06" b2 202802M
S 586/02M 08¢ 081 L1 101 £9 00€E“L oSt 101 2'1 0t G86/02M
bB6L0ZM 09¢ 0stL 't 101 0 009°1 00b 101 £8°0 v'8 ¥86L02M
HIGWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd (1N32¥3d) 4IGWNN
31dWYS 03 1 @ S-19 S-34 S-vd S-¢ S-ny S-9y tos 31dWYS

"PaNULIU0)--AYINJUIY ULIFSRI *3IL4}SLQ ULIFSIMYNOS
343 woJ4 sa|dweg Le0) snouiwniig 6I1 JO YSy AU0}L40qR] 3y} UL SUOLRUUIIUO) JuUSW3| 3-3J0J4] purR 3PLX(-JOuLly pue -40feW--°Z 3Lqel




I
I
|
|
!

[0G212ZM 9°'s 0sp by 0€e2 rA 6€ 65 09¢€ 9's 012 10S212ZM
00S212M v'E ovt 1 74 8°€E 10t 12z 012 L's 0tl 00S212M
96b212M £°4 oLt 15t 59 8°€E g1 1ée 041 £L 0Lt 96vZ12M
G6PZIZM 8°s (1]-74 151 00t 's 101 1ee 0ee ot 0Lt S6b21Em
. 160Z1ZH v'9 v9 1St ¥9 L'y 101 12E 0ot It 0Lt 160212ZM
-
9
. 060Z12M s 12 181 £p v Jo0t 12€ 081 ['s 0Lt 060212M
U 680212M §°L |4 1st 124 0°s 12¢e 12z 091 8°S 0st 680212ZM
=  55021ZmM L' SE 1St Ly L't 10t ez 0s2 ST 0Lt GS02Z12M
P, vS0ZIZM G°§ EL 1S1 9t £°Y 101 12z (1] 41 vl ovt vS0Z12ZM
= LE9T1ZM L9 019 1st 021 £°9 12g 2z 0v9 L9 092 TE9112M
m LVEOTZM b2 002 89 00t E'Y TA 0€ 56 L€ (141 LYEOTZM
— 9ve0IZM L'y 091 st 68 9°t 10t 122 09t L'E 061 9vEOLZM
5 7601ZM 'Y 95 02 1] g8'8 21 ve 02t 8'G 0ed v62012M
= 55201ZM I'E 002 161 65 [ > 101 12z 022 Pl oyt GS201ZM
W pS2012M 9y 0ot st 8b 8°G vl 12z 041 1)1 061 vS2012M
n
w  ES2012M 29 ove 151 26 O 4 61 9z 019 2'9 00g £92012M
_m ESIOLZM 9°¢t 00e st £6 0 10t 12e (11574 (] 1181 ESTOLZM
P 2S1012M 2y A st IS P°E 101 1ée 09t 'S 0El 2ST1012M
Mnu G/9602MK 4, (11374 19 02t v'6 82 8 0sé L°L 0ee G/9602M
L 80S602ZM £°G Sb 1S1 SL L'E 10t 122 06€ 21 ovt B805602ZM
wn
M L0S602M £°8 1188 st L6 8’ 10t 1é¢e 09s Al 06l £05602M
w.u.n L12802M 0°9 15871 181 ve L2 101 née 00T 6°6 0sI L12802M
v 20280ZM 8t £l 62 85 L€ 101 ez 0L1 6L 091 202802M
= SB6L0ZM ¢ 00€ Lb ovt (1] 10t 122 0Ly | 091 S86.02M
w rB6L0ZM AS 092 74 0ot L€ 62 2t 08€ L't (111 r86.L02M
(VY
o
m HIGWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd dIGWNN
% ERETTA 4H $-39 S-a9 S-v9 k| S-¥3 S-AQ nd SJ W] 31dWYS
)
=L
=
= *PanuLIu0)--A¥INJU3Y UJ3ISe] *3IL43SLQ UL3}Samyinos
o 3y} wouj sajdwes |e0) snoutwniig T[T 4O YSy A403e40Qe] 3y} UL SUOLIRJIJUIIUO) JU3WA[I-3IRJ| PuR 3PLX(-JOuLl pue -uofep--°Z a|qel
Y]




[05212M 009'1 0zt £ 0zt 08 by ot 95 18'9 L 10S212M
o 00521ZM 02 (9 2y 7 091 b2 99 vE 18°9 18°9 0052 12N
&  96vzIzm 0L2 0ot 2€ 2€ 0zt 0°2 0ET 5 18°9 18°9 9662 12N
S6v2Z12ZN 055 69 92 91 0v2 0°2 (9 oor  18°9 189 S6bZ12N
160212M 081 9 81 0z 0ST €1 96 v9 18°9 18°9 160212M
060212M 001 €9 02 €€ 095 bl ote 00r  18°9 18°9 060212M
680212M 0ET 0zt 82 9 092 L' 0s1 00t 189 18°9 680212M
§50212M 022 0zt bl €2 001 21 0z€ 16 2 189 550212M
pS0Z1ZM 00t otr 62 0z oLt o1 091 oIt 189 18°9 pS0ZIZM
1E9TIZM 005*T 0ET 02 98 002 €€ oSt (9 189 T TE9TIZM
W sveotzn ove ott ST 00t 022 81 0ET €L 18'9 18°9 LYEOTZM
(> 9VEOIZM otp 59 St 18°9 0€€ €1 8¢ 68 18°9 18°9 9vEDTZM
‘= v620Ie 062 0ET 21 68 €L bl ote 02z 189 18°9 v62012M
I sszotem 0EY 12€ (1 18°9 09y 51 Eb 2v 18°9 18°9 552012M
= PS20TZM Oby oLt 6 81 28 L1 00v 02z 189 18°9 bSZOTZN
o
= €52012M 00€*T 0ET i 6'€ 0Lt 62 00t €8 18°9 5'8 £52012M
% estorem 01 68 [ 65 092 91 59 7 18°9 18°9 €ST0IZM
©  zstorem 022 0ET 1€ 0 ot 2t 68 0zt 189 18°9 251012M
.. 5/9602M 001*1 0L2 33 8"( 092 62 98 ST 18°9 2'6 5/9602M
 805602M o€l 08 61 2€ ot 61 ovl v8 18°9 18°9 805602M
>
5 L05602M 00€ ort I 2€ 08 61 0Lt 00t 18°9 189 £05602M
= L12802M b 12¢ 8 €€ 019 0°1 59 88 18°9 18°9 L12802M
S 202802M 002 0zt bl 7} 9! 01 091 6 18°9 18°9 202802M
< $86L02M 082 89 €l 2 0vE 2e b8 1L 18'9 18°9 586L02M
v86L02M 052 65 €2 82 00t 0'€ iy 7 18°9 18°9 v86.02M
43EHNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Y3BHON
31dWyS S-IN S-aN S-oN S-O0W NW m 1 V1 S-NI S-0H T1dNYS

*PanuULIu0)--AINJUBY UJ3}SBI *3DL4ISLQ UJB}SIMYINOS
343 wo4j salduwes eO) Ssnoutwnitg 611 O YSy AU03RJOQeT] 3Y} U} SUOLIRIIUIIUO) JUBWA|I-3I0J] PUR IPLX(-JOULW PUR -JOLRK--"2 alqey




ﬁomNHN”
i oommmwx
0Ll mmvwﬂmx
. : toleton
: : 160
: 0
._MM “c.m ) 0212M
sy i .ﬁ om :
l1]4 : ﬁm
._Mvm 69 o' qm mwowﬁmx
o: . J_n_mm : 7 mmMNHNI
25 Homq i > mh vmm:N:
22 9 : | mm n
o1 - oc ; ; ! s;
‘T £l : : o.ﬁ Sm |
.,m. v IL w q .ﬁ ....: :
‘1 0°'0 61 €1 ﬁ : | m oﬂm_._
002 _._ﬂ.q £l Sp DNH s : : S_._
v n_ | 20
10°s %m; “MH 61 MM wm “Nﬁ Dmm -
‘1 : | . H
12 m.” amh ¥ 82 ._mo 2 : =
‘8 8 0 15°1 SI 26 . ._ : m :
2K S 0z ‘1 51 vl 1 26 189 o ; mm ;
052 §'2 -2 00€ 1 . | : 2 Nmﬁ.
mDmNﬁwl £°'6 € 016 16°1 02 6v 1085 I » H Dw momamj
0 ZM ‘1 T £ 0* : M m cm_._
21 ] -2 oy I | : ._ . _ |
96l M € Z 0 2 2l : mm : 3 m
| 744 ‘2 omm. 9 9 10 - ._ : :..
mMON.nN: 82 m.ﬂ 0011 . £l 25 ‘I 189 ._o._“ n_ =
t oe m.N HO*0 sb 20 100° : : N =
. ZIZM m.N 0.__” o'l HO"0 £°'8 AQQ_—..H |_Mh abks i ) z
. ; OH
- mmn-m: m.h 2 Moh v . Nm SS .S.ﬁ Nm mmmhom_z
o mmoﬁmx 0 4___.; 02€ 00 : om : So S H | v
.1 cm : m 2 m . vE
e 1€9T12 9°g 91 00L - : Mm N« Se “MM :z
Z 2M 1€ 51 ‘0 Gt 10 i : uumzqm
a €01 ) ‘1 068 HO | ._ma ,_ ﬂ_ m#_z
= nw.mo_.m: M.N v 0011 16T 91 ) 2 owm zn_a
o 9 ZM . ‘1 o | : m
_.__I._ meM”m: : - oom.ﬂ 'z ¥4 wm ._Mi Wdd yinos
A 562 12M . £°1 00 vl 001 1 ..._ . ; _.nu_.
= 20 S ‘1 o . | E .m
_Uln vs m.m 9 2 19°1 vl 0 w_n_ Lum_.n_ﬁatn.. N
M S 45 1 [ m- .ﬂ; |
W mmmo”wx ['E R ooh; Aw.o MH zmm ..Emﬂ:. :
L mmﬂaﬁwz q.m cch.ﬁ _._o.m g : :xalLoc.
T 2610 M L't 6°1 ooh. : | ; mo_,
w MMmSNZ 2'S M. I 001 In_M .Um:c_.”“..wnvﬂh._.
m o.m .m z Juawa
602M 2 : : |
S | m | uad
L L 0ZM . ; | : Lu
u (128 ZH 9'¢ ; | :
W 20280 3 i r:.m
| 3 uL
% mmmmomz : :
= v86.L0 ; 2
nn : sy A4
w | E 611 40 y
..n.m xum”“m Lwniig
: : snout
: 1209
: S
: sa|due
= wou 4
.M a3}
o
2



[0S21ZM 0LE 00L°T 8¢ Ove 84 (1144 A3 19y 19 % 2e [0S212M
i 00S212M 06€ 96 9t 002 SL 0Lt St 19°y 19°y 91 00S212M
& 96b2ZIZM 02e 0sI ST ovt SE OtE (114 19°p 91 81 96¥212M
S6VZ1ZM ove 091 EL 0ET 91 0s2 vl 19°v 19y £ G6FZIZM
[60212M L6 01e £l LS 8¢ 0Lt 47 19°% 19y 12 [6021ZM
060212M 0ot OtEl L°L EE ['s 002 LL 19°v 19°p L2 06021cM
680212M 0s2 0se 4 68 L9 00¢ 8¢ 19t 19y T4 680212M
G50212M 091 1]:]1 £'8 €9 4 (1]°44 61 19°r 19°v L2 SS0212ZM
PS0ZIZM 062 1141 | L9 vl 041 21 19°p 19°v ve PSOZTZM
[ESLIZM ore 029 0e 1748 LS 01e 48 19y 19°v €2 [EITIZM
0 LPEOTZM 012 oop 2t 9L 0t 0sp §°9 19°b 19y It LYEOTZM
-4 SPEOIZM 2L oot 89 0L 61 1]8+ 16°2 19°v 19°p vl 9YEDTZM
= v62012M ovt 66 vl 28 2l 082 L2 19°p 19°v 6¢ r6201ZM
= G52012ZM 0st 041 [t 69 13 oot 8'8 19 197 £l §52012M
M bSZ012M 1] 81 081 v b9 vl 09t 6°8 19t 19y S vS2012ZM
o
= £G2012M 081 089 T4 optL EL 02e Ll 19°v 19°p £E £52012M
L ESTIOIZH 1181 1] 31 It €9 T4 041 LT 19°p 19°% 84 ESTOIZM
o 2SI0IZH 111 091 6°6 vE 89 021 ot 19°p 19y St 2S1012M
.. S/9602M OLE 082 ¥4 091 1 0se 15°8 19°p 19°v £ S29602M
LB 80S602M 96 0€El el 29 a1 002 43 19°% 19°p L2 80560ZM
m £0S602M ozt 00E ST 9% 61 08¢ 8t 19°v 19°p [E £05602M
= L12802M L9 002 9°9 SIL 80°0 8L 9¢ 19°v 19y 02 L12802M
& 202802M Ol 091 £°9 Ly £°9 022 L1 19°v 19°¢ 61 202802M
<C S86.02M 0st 01s 8l 98 6L 0Lt 1] 19°p 19y 8l SB6L0ZM
r86.02M 00e 08l 61 (8 L9 0st S1 19°v 19°v Ir vB6.0ZM
d39WNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Y3IGWNN
31dWvS S-4Z NZ gA S=A M S-A n Wl S-11 HL I1dWYS

*PaNuL3u0)--A3ONJUadY U4BISRI *3IL4ISLQ UJI}SIMYINOS
Y3 Wou4 saldwes (ROJ SNOULWNYLG GIT JO YSY A403RUOQR] 3Y3 UL SUOLIRIIUIIUO) JUBW3|3-3J04| PuR APLX(-JOULK pue -JOfeW--*2 3Lqe)




2y6EIZM  19E° Al 8'g 2°2 't 't €2 62 25 82 ZY6ETZM
[v6ETZM 152" L6° £b 2'1 29° 85" | vl 0t 0 IY6ET2ZM
LE6ETZM  9T° 6°1 £ 0s" ge* £9° 0°g 12 18 z'9 LE6ETZM
9E6E1ZM L 08° A 6°1 69" £°2 v'8 02 2€ vl 9E6ETIZM
£E6ETZM  2b° vl SI 6°1 2'L 96" £ 82 2y v'Z EE6ETZM
< ZE6EIZM  10§° £°1 A 61 Z'1 01 8¢ v2 X 0°2 ZEGETZM
o IE6EIZM g2* /6" 9¢ L't 6v° G8° 9°2 61 bE s IE6ETZM
©  ZZIEIZM 61 82 6'1 £8° (1150 i 91 92 6 A ZZIE1ZM
o [ZIEIZH I 2'1 v°S e 2¢" 98" ¥9° (2 L5 €21 [2IET2M
v 0ZIETZH 25" 16" 12 9°2 9z* 't L1 62 6€ 9°g 0ZLET2ZM
[ ]
= 6LIEIZMN 162" 85" 9 0°'1 9¢" 86" 6°€ 91 22 v'E 6ILEIZM
= BLIEIZM  14L° 66° A A 2°1 2°2 G'8 62 82 €1 SIIETZM
oy 910EIZM G'1 81 4 82 15° £6° 81 0E 9p 81 9I0ET2ZM
I (A 04, a8 6°1 89 81 ov* 0s* 8" 2€ S bl SLOEI2ZM
m vIOELZM 97" 81 2°s 9'1 s’ €L" L' (1} €5 6t pIOETZM
=}
R % (113 74 0z* "1 41 9'€ v’ 1 29° 0€ 1§ 802 EL0EI2ZM
& 210€12M 8r" 66° 4 £°¢ 6€" pI 01l v2 0s JARA Z10ET2ZM
~  [10E12M og" 1 L2 1°2 T 01l €2 bz LE LS [IOET2ZM
Z Ol0EreM  2z” Gg* ay 6 T 0l v 14 €2 G 0TOETZM
& 600€LZM 4 "1 62 G2 A 66" €1 61 2y G°El 600E12ZM
m 29LZ12M ¥9* £°1 4 81 9z" 96" L2 92 Lb 6°¢ 29.212M
& 09.2I2M €L 51 o€ 81 (2" 99" 01 v2 8¢ 2°01 09/212M
< 65/212M 08" v6" vl 0°2 be " €L 26" 33 €b ) 6SL212ZM
_,  8s/2IeM 91 iy 6t 6" £p" Gp* £°2 L1 12 v's 8GLZ12M
= 206212M 1EP°0 0°1 2'8 88°0 68°0 81 L'8 92 2 €72 205212M
o
[ Wi
M HIGWNN  (IN3D¥3d)  (LN3D¥3d)  (UIN3DW3d) (UIN3D¥3d)  (INID¥Id)  (INIDYId) (UINIDY3d) (IN3DW3d) (IN3dW3d) (LN3IDW3d) YIGWNN
o I1dWYS Spl4 2011 £0234 0oy 0%uN 09K 0v) £9ly 2018 HSY 11dWYS
'
=
< *panuULIu0)--AYINJUady UJL3ISeT “3ILJ43SLQ U43}Samyinos
ﬁ 3y} wouj sajdwes [v0) snoulwniig 611 40 YsSy A403edoqe] 3y} ul SUOLILAIUIIUOY) JuUaWa|3-3JeJ| PuR 3PLX(-JOULl pue -so0fey--'Z 3|qe)
o~d




Zb6ETZM 02y 012 €1 101 66 01S 009 101 06° €€ 2V6E12ZM
TY6ETZM 061 0ot 82 101 95 082 022 101 b1 82 IY6ET2ZM
D LE6ETZM 7 08 19° 101 i€ 059 005 101 92" 9'2 LE6ETZM
N og6ETZM 08b 012 22 101 74 009°1 008 101 £ [T 9E6ETZM
EE6ETZM 005 052 0°1 101 ort 005 089 101 81 °€ EE6ETZM
ZE6ETZM oS 052 9°2 101 oLt 069 022 101 9'1 6'b 2E6ET2ZM
TE6ETZM 0Lb 0Lt 1z 101 0§ 0S¥ 06¢€ 101 It L2 IE6ETZM |
2ZIETZM St obE 9§ 101 1z 0021 012 101 59° 81 22IE1ZM |
1ZIETZM 081 0zg 0°1 101 25 025 081 101 66" "1 [ZIEIZA 7
0ZIETZM ovl 0Lz 9z 101 86 026 08¢ 101 81 52 0ZIETZM ,
©  GLIETZM 0£2 88 el 101 bs 00€‘T 02€ 101 2'1 6°b 6LIETZM
QO BIIEIZM 025 0€Z £°¢ 101 €8 0041 000°T 70T 61 Il SIIEIZA
= 9L0EI2M 2b 0£2 6§ 101 A 00v*1 062 101 95° bl 9I0ETZM
= sioeie 65 0v2 b9 101 by 06¥ 0Lz 101 85" Tk STOETZM
=, vIoET2M 012 o 99 101 0zt 058 0L€ 101 1 5'1 vLOETZM
<
= EI0EIZM b9 0€2 19° 101 €1 099 012 101 £6° 08" €10E12ZM
& ZI0EIZM 89 01 L 101 09 0091 (143 101 69° bl 210E12ZM
S TI0EIM 021 0zt 28" 101 5§ 0vE 0ob 101 65" 9'2 TT0ETZH
OLOELZM v8 68 99° 101 25 001t 00€ 101 €8’ £°g 0T0ETZM
2. 600ET2M 08 001 9p* 101 0z 085 062 101 0€" 2'1 600€T2ZM
—
> 29/212ZM 091 0S€ b9 0t st 008*1 06€ 101 L1 L€ 29£212M
2 09/212M 29 0sz2 09" 101 €€ 069 082 101 29° 1 09£212M
b 65/2I2M 021 00e 08 21 b2 001*T 082 101 0°2 b1 654212M
o 85/2I2M 9/ 062 0'1 101 12 000°T 02¢ 101 §°1 6°2 85/212ZM
206212M 012 092 €€ 101 0zt 0081 004 101 2'2 £°6 205212M
YISWON Wdd Wdd  Wdd Wdd Wdd Wdd Wdd Wdd Wdd (INI2¥3d)  H38WN
11dWYS 0 £h) @ S-19 s-38 S-va 5-9 S-IY  S-9v €os 31dWYS

"PaNULIU0)--AXINJUIY UJIISR] *3IL43SLO UJI}SIMYINOS
343 woJj s3dwes |RO) snouLwN}Lg GLT JO YSY AUORIOQR] 3y} UL SUOLIRJIUIIUO) JUBWA[3-3JR4] PuUR 3PLX(-JOULK pue -JoleW--*Z 3|qe)




ZP6ETZM [°L 0s2 st ort 89 61 et ooy 'L 092 CV6ETZM
[P6ELZM 0°s 082 st 06 0 £l 122 042 §'¢ 00e Iv6ELZM
LEGETIZH It 9°t 14 Ot A i ée 0sl 9L ovl LEGELCM
SEGELZM L 01s st ort 1'¢ 8l T4 06t | ¥ 5 061 9EGELZM
. EEGELZM £'8 00€ L1 ort L'8 L 134 06¥ Al oot EE6ETZM
>
V.M ZEBETZM 0°'g 0se Lt ovt L 1 X4 8t (119 0°s ]34 CEGETLZM
m [EGELZM 6°S 061 1St 0ct 2°9 10t ve 1184 6°S 0se2 [EGETZM
= Z2IELZM 4 ¥4 st 44 £°L St 1ée 002 92 022 Z2IEIZCM
_..N [2IETIZM 5°9 65 st 0ort 21 T4 144 06l £°L 022 [ZIETI2CH
m 0ZLELZM 6°8 042 8l 0sl 0's 101 44 oL 91 061 omﬂmwm,_:
m 6LIELZM pL 092 1S1 66 92 10t 12é 0L2 6°G 091 6LIEIZM
— BLIELZM Lo, 06¢ 4 oot 2’6 10T 314 02¢ 1L (1] %% BIIEIZM
A 9T0ETIZM 8'9 £°S st LS S'b 101 122 0Ll 9L 081 9T0ELZM
W STOETIZH 6L 02 st £L 0°s 21l 12e 0se 28 ] 002 STOETZH
w vIOEIZM '8 ort 134 002 El 9 £8 02€ 9 0se PIOETIZM
7]
w EIOEIZH 'S It 1st 29 £°6 Jot 122 143 It 091 EI0ELZH
_ulu ZIDETZM 's L8 1St £6 e 0L 12e 0ie Zl 0El CIOETZM
- ITOETIZM £°S 0te 1§81 oot £°E 10t 12z 02e 8’8 0L1 LTOEIZM
m OTOELZH vy 0e¢e st 9L Lk 10t 1ee 002 2'e 021 OIOELZH
L 600ETZM 25 OEl qst 19 1°2 10t 122 0ct L vt 600ETZM
vy
M 29L212M LN 96 st (8 6°L L2 8p 06t s 0L1 29L212M
M 09/212M r'9 Sl st ¥ 8 91 12e 022 6°9 091 09/212M
wy 6SL212M L2 4] LT 8t It 1ee 06k £°S 0Lt 6SL212M
-IH._ B8SL212M 6°1 v9 st 09 9°s 10t IE 00t 6°1 S6 BSL212M
w 20G212M £'p 1143 8E oot 8L 14 €S 02L 12 02e C0S21ZM
S
(7] HIGWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd HIBWNN
o I1dWYS 3H S$-39 S-a9 S-v9 n3 S-d3 S-Ad na SJ ] I1dWYS
i
=
< *PaNULIU0)--A%INJUIY UJIISRT *1IL43SLQ UJ}S3MYINOS
m 3y} wouj sa|dwes [e0) snoutwniig L1 40 YSy A403}RJ40QeT 3y} UL SUOLIRJIIUIIUOY) JUBWA|I-3IRJ| PuR 3IPLX(-JOull pue -JofeW--°2 3|qel




ZP6ELZM 0eL 2L £l el 0ge 't Otl 1181 189 18°9 ZP6ETCM
) [P6ELZM 09y 69 £l 18°9 1181 §°2 9L 0s 18°9 189 [V6ETZM
o LEGETZM 29 002 92 0t é8 L€ OtT 09¢ 18°9 18°9 LEBETZM
9E6ETZM 0S€ 0s ¥4 89 042 9'€ 69 ¥ 18°9 189 9E6ELZM
EEOELZM oor‘r ovl 91 LT [1]41 0°s 0ot 021 18°9 01 EEGELZM
ZEBELZM 001'rL (1131 €l 9¢ Otl S°Pb 06 0ot 189 L°6 CEGETIZM
[E6ETZM 00s £8 81 9¢ ovt 't 081 8L 18°9 18°9 [E6ETZM
Z2IELZM (1181 ore 9s It 0s 6°1 08 012 18°9 18°9 ZCIELZN
[ZIETZM 0zy 0se 14} 8L oot £°E 0El 0sI 18°9 S5°6 [2TEIZM |
02IELZM (1743 002 9t L 099 12 4 (1748 0et 189 1879 0ZIETZM _
mM 6I1IELZM 062 9 ve 59 061 §'2 6¢ 62 189 18°9 6LIEIZN |
o BLIELZM 08s 041 L2 89 0ce v'S 6. LL 18°9 18°9 BLIETZM
<<  9I0ETIZM 01t 02t 8€ 1] 141 't 062 OtT 18°9 189 910ETZM
Z  SlocrzM 061 0sI ov 8E 44 8'I 00g 0zt 18°9 18°9 STOELZM
mm VIOELZM 1]8:} 0SE ov 144 7 L'9 081 ove 18'9 81 PIOETLZM
=
=  ELOEI2M 022 0sI ¥4 £ 89 6°L 062 021 189 1879 ELOETZH
A (1[4 4 0s2 o1t 92 95 1181 02 0st LL 189 1St ZI0ETZM
© [IOETZN 08t 8 ve ve 0L2 L1 06l 0L 18°9 189 [IOETZM
.. OLOETZM oot 12¢€ 02 43 02y 8"l Iy 147 18°9 1879 OTOETZM
. 600ETIZM 09t 0L Lt ¥S 091 6° 0sI1 29 189 18°9 600ELZM
mm 29L212M ooy 0se St St oIt 82 LL 081 1879 0t 29/212M
5 094212M ovt 02t L2 61 01€ £ 0st 0st 18°9 189 09212M
S 65/212M 062 002 v 414 96 6'L 002 ovt 18°9 18°9 65L212M
<  BGL2IZM 02t 0Lt 61 (13 0s¢ £l 061 ovt 18°9 18°9 B8SL21ZM
20S212M Ote 002 (€ 8y 0Lt A 091 OEl 18°9 ¢l 20S21ZM
d3AWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd H3AWNN
31dWYS S-IN S-ON S-8N S-0W NW nl In Y1 S=NI S-0H EREL

TPanuLu0)--A¥INJuay uJalse] “3ai43sig uJ33Samyinog
3y} wou4j sa|dwes Le0) snouiwniig [ 4O Ysy AJ40jedoqe] ayl UL SUOLIRJJU3DUO) JuBWA|I-3JRJ| PUR 3PLXQ-JOULK PuR -JOfRW--°Z 3LqQe)




ZPEETCM 6°L §°2 006 6°1 SZ (8 1001°L 189 10°1T obv CWBETCM
LYBELZM 0 £°2 00s 15°1 £l 8L 1062 189 10°L ooy LV6ELZH
LEBETZA o'y 't 00S‘1 St SE v 108v el 1071 £6 LEBETZA
9E6ELCH 9°8 %9 oog*e 1871 | ¥4 0tl 100%°1 189 100t oot 9E6ELZM
. EEGETZM £'8 1e'8 002'tT 1S8°1 62 6L 100L°tT 69 10°t 09¢ EEGELZM
>
92
& ZEGETZM S'8 10°S 00e*T  1S°L 0E L8 700S8°T IL 10°1 OtE CEGELZM
Trw [EGELZM §'¢ | &4 0s8 18°1 |94 0El 1065 189 10°1 oee [EGELZA
= ZZIELZM 0'8 s 00g‘1 £l 92 14 1084 64 10°1 56 2ZIELZM
ﬂ [ZIELZM £l 6°1 009 S > 144 08 1049 189 10°t 02t [2IEIZM
= 0ZIETZM 1’9 AN 00L'1 0°s 62 1] 2% 10vS 00t 10°t 96 0ZIEIZM
m 6LIELCH 6°1 el 000*21 HO'O 8°8 89 1088 189 10°1 (43 6LIELZM
- BIIELZM ] e oov* L ot X4 1184 100€*2 SL 10°1 68 BTIEIZM
o 9I0ELZCM 0°1 52 00r*E S°L 8l St 10582 189 10°L 86 910ETZM
W SIOELZH 6°2 i 4 098 ot 02 8y 1092 0L 10t 96 STOETZM
w VIOELCH 0°6 ve 00.%2 LhL 14 ort 1019 6 10°t 0l vIOETZM
w
(1] ELOELCM L2 ! ov9 0°s e 9§ 0l 189 10°1L £6 ET0EIZM
mm ZI0ELZM 6°1 81 000*T 16°L £l 8 0st et 10°t ovl ZI0ETZM
= [TOETZH 2ne 9'1 1] ¥ 16°1 144 14 081 189 10°1 ovl [TOELZM
M..n. 0TOETZM 2°é 2’8 000*tE HO'O 6°8 IS 1049 189 10°t vl OTDETIZM
- 600E1ZM T L1 048 1s8°1 8L BE 081 189 10°t EC 600ETZM
(7]
i
nlr_ C9L212M 6°v £'Z 00.'2 8'§ 43 56 1044 BL 10t 0St 29L212M
M 09L212M L1 1°2 00s‘2 HO'O 81 09 106€ 0El 10°t 091 09L212M
I 6GL212M S°E 0°t 001'e [°E 0E vs ort v 10°T 0ST 6SL212M
N. BSL21ZM 92 £6° 00S*L HO'OD | X4 8y 0%L 189 0t 114 BGLZ12M
w 20S212M 91 9°2 00v*S v'9 1} 00L 100e° L £EL 10°L £9 20S212M
L
o
wv YIGWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd YIBWNN
m I1dWYS gl vl S-us S-NS WS S 2y S-dd S-ad ad 31dWYS
-
<T
=
& *PanuLIu0)--A3oNjuay uJaisel “3IL431SLQ uda}samyinos
m 3y} wouj sa|dwes |v0) snouiwniitg L[ 4O YSy A403}RJI0QRT] 3Y3} UL SUOLIRLIUIIUO) Ju3Wa|J-3J0J| PpuR 3PLX(-JOULl pue -Jofel--'2 3|qel




CBETZM ovt ov8 2 0El v9 0z 2l 19°v 19°v 43 ZP6ETZM
~ [P6ETZM 0St 00¢ LT 1181 St 0st £l 19°v 19°¢ 02 [V6ETZM
< LEGETZM oov 65 |4 0st I 0st 91 19t 19°v 85 LEGETZM

9E6ET2M 0L1 or9 62 0zt r9 002 ve 19°v 19°v |24 9E6ETIZM

EEGELZM 081 09p EE ore IL ove 01 19y 19y £E EEGETZM

ZEGELZM 09r 0v8 0€ 061 08 012 15°6 19°p 19y (1] ZEGETZM

[EGELZM 0Ll (174 T4 66 8r (113 8¢ 19y 6L 02 [EGELZM

¢ZIELZM 1184 8s 48 L6 el 061 Ll 19 8t 6 Z2IELZM |

[ZIETZM 112 0sy L2 081 '8 Ote A% 19y 19t € [ZIETZM

02TEIZM Otp ove L2 061 62 089 43 19°v 9%y Lz 02IET2M
m 6IIELZM 0oe ove 48 6L e orl ['6 19°v 19y 21 6LIEIZM
= 8LIELZM 09y Ovy [E 0te LL 0ss 1St 19 19y 43 BITETEM
< 9T0ETZM Ove 74 0t v8 [°s 092 4 19y 19°y 6¢ 910€ETIZM
= SIOEIZH 1743 89 at 96 LS 09¢ ST 19 19°p v STOETZM
=2 PIOELZM 082 0s2 Sb 0zv 21 009 A s 19°% LE PIOETZM
2]
= ETOELZM 0L1 0ET vl v6 Ve 0€S L2 19°v 19 SE EI0ELZH
o ZI0ELZM oee 062 £l 02t ot (123 Se 19°v 19y 14 CI0ETIZM
© [TOE1ZM 00e 0L1 a1 (8 61 0st 0t 19°p 19°v 22 [TOETZM
i OTOETZM 0ee 16 £l L9 El 091 £L 19°p 19y el OrOELZH
521 600€12M 0ze 6. 0°¢L 2s [r 08t 1 19y 19°¢ 91 600E12M
m 29L212M 0se ovt 2Z 08I 62 0sp 6€ 19y 19y 43 ¢9L212M
= 09£212M 114 oot It I8 61 082 4 19°v 19t 82 09/212M
e 65L212M £6 0L2 £l v6 ST 08k 1] 19°v 19°v b 6SL212M
<< BSL212M ovI 06¢ o1 28 9¢ 08z |4 19°p 19°v 8L 8GL212M

20SZ12M 0tY 0S¢ SE Ott SE 0s¢ 91 19 19y SE ¢0G212M

d3AWNN Wdd H3IGWNN
31dWYS WL S-1 HL 31dWYS

*PaNuLIu0)--ARINJUSY UL3}SRT *}IL4}SLO UII}SIMYNOS
3y} wody s3|dwes [e0) snouiwniig GI[ 30 Ysy A403e40Qe] ay3 ul SUOLIRJIUIIUC) JU3WA(3-30RU] PuR IPLXQ-JOULK PuR -JOfRW--°Z 3Lqe)




268 ANALYSIS OF COAL SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.

Z8LP12ZM peI G6° L2 81 91" 8S" 81 vZ 9 9°11 28LY12ZM
18LY12M 0s* 't €1 6°2 (17 86" 61 82 b 2L [8Lp12M
08LY1ZM or* €1 2’9 6°1 9z* 56° v'E 82 6 8'8 08LVIZM
6LLVIZM L1 6°1 8l 9°r 8L’ £p* 0°€ 62 €5 £°01 6LLYIZM
8LLpIZM  TIT° Ep° 8 't 9r* or* €1 1 12 0'6 BLLYIZM
LLLYTZM 22" 06" 6L 't 2z 98" 9'[ G2 14 £'8 LLLVIZM
9//bIZM ST 29° SE 9°1 £p* €1 82 Ll 82 9'9 9LLYIZM
GLLYTIZM 1T 't £°6 61 8€" 88" G°€ €€ 6€ v'E SLLPIZM
viLpIZM 0T (A 0°€ 91 2y’ 89" bL* Ve bS 8°6 PLLPTZM
SLLPIZM  T2p° L6° 2'6 9°2 65" ST 6°F G2 (] p'2 ELLYTZM
2LLPIZM 16S° 91 2°6 22 6b° A 9°9 62 8t £ 2L1V12ZM
692V 1ZM £8° €1 0°S ¢ 9z° 43¢ S°'1 ve 6 £'G 692p12M
89ZY1ZM 6€" 80" 91 2k 0z* 't 91 82 G 6'8 892b12ZM
S9ZrIZM 52’ (8" £€ 81 ve* 89" G2 12 €€ 0°9 S92V 1ZM
¥9Zb1ZM 09’ Lz 19 92" 0z* LE° L2 6L vl LS v9ZbIZM
£92v12ZM 0g" Ly £ 't £p” 't v'E 6°6 61 L€ €92V 12ZM
092vizM 122" £°1 6°€ b2 8" 0t S'I 2€ 28 5'v 092v12M
652 1ZM Lz 1 V'S 2°1 £2° 01l S'b €€ Sp 9'9 652V 12M
LS2VIZM v’ L1 €1 22 GE* .43 § €€ 61 6b £°6 riavdl
FS6ETZM kLt 8y* 12 0°1 £5° £'v €L €1 02 L2 pSEELZM
£G6ETZM 19 ov* 95 61" Lz €L’ LS 0°¢ vl £°¢ £S6ELZM
Z56E1ZM ve* s8° 60 2°¢ pe" G'1 £l L2 b €11 2S6ETZM
606ETZM pz* 't 6°2 5°2 og* 98" 09° 22 2p 9°51 BY6ETZM
LV6EIZH 2" 01l 22 £°2 9" 0L Pl G2 1] v'b LYB6ELZM
EP6ELZM £€2°0 61 S°b 22 2€°0 1] i ¢ €€ 0S G'9 EPEELZM
¥3ISWNN  (IN32¥3d)  (UINID¥3d)  (UINIDW3d) (UIN3D¥3Id) (INIDW3d) (IN3IDMId) (UNIDW3d) (IN3D¥Id) (IN3ID¥Id) (UNIDH3d) HIBWAN
I1dWYS 50¢4 2011 €034 02X 0%wN 09W 0v) Eoly 2018 HSY  31dWVS

*panuLjuo)--AyIN3uad) uJaalsey *3IL43SLQ u43}Samyinosg
3y} woJ} Sajdwes |[eO) SnouLwniLg 6L[ 40 YSy AJ0jRJ40Qe] 9y} UL SUOLIRJIIUIIUO) Juswa|3-3J0J) Pue 3pLxQ-JOuil pue -JofeW--'Z 3a|lqel



28LPI2ZM e 091 pe* 101 Sl 000°tT (1744 101 29° 81 28LVTZM
[8/1ZM X 0sI 29° 101 59 025 02¢ 101 or* 91 184P12M
= 08LF1ZM 0L 09€ 0°1 10t 65 00E‘1 08E 101 €1 € 08Lb12M
~N 6LLV12ZM 143 01z € 1ot 81 ovL 0s2 101 GE* 6°'1 6LLYTZM
8LLYTIZM 65 001 2L 101 9y 0Ly 062 1] 9" 0°2 8LLPIZM
LLLYTZM 2L ovl 2 101 69 004 02z 101 09° 2'2 LLLYTZM
9/Ib1ZM 012 081 2'1 101 25 01s 022 101 2'1 €€ 9LLbTZM
SLLYIZM 021 092 9°1 10t 95 00I°T 09% 101 8" vy SLLYTZM
VLLPIZM 2t 09¢ {5 101 £ 00p (143 701 06" 08° VLLYTZM
ELLVIZM 0s2 0L1 vy’ 01 5L 00L°T 005 10t ' 8'9 €LLEIZM
© 2LLYTZM 019 01z 29° 101 0€1 0012 089 101 €1 ['6 2LLPTIZM
7 692Y12M 29 0s2 9/° 101 €€ 064 004 101 2€" 91 692 12ZM
- 892Zb1ZM 8¢ 0SI p9" 101 (£ 0Sb 09v 10t (1] L1 892V [2ZM
= G92PI2ZM £/ 021 'L 101 It 068 02¢ 101 99° vE G9ZY1ZM
M v92P12M 0S€ €5 ge” 101 LE 001*1 092 101 (8" 0t F9212ZM
<T
e €92V 12M 002 I8 29° 101 56 00€°1 092 0L 86" £b £9ZP1ZM
x 092v12ZM 081 091 b2 101 0€1 095 009 101 85" L1 092b12ZM
& 6520 12ZM 081 005 8y° 101 £b 066 009 101 1or° b's 6SZv12M
LSZPIZM (8 000°'T 8p° 101 174 1] ¥ 02¢ 10t 6E° LY LS2VTZM
o2 VS6ETZM 082 o1t £°1 21 £9 00s‘tL 01€ 101 L 12 PSEELZM
o £S6ETZM 0stL 19 0§° 101 92 096 o1z 10t GL* bb £S6ETZM
=) 2S6ETZM 25 ov2 9'r £l SL 065 0LE 101 vl 12 2S6ETZM
b 6V6ETZM 0§ 01 09° €1 12 00€ 0s2 101 6b° ) | 6V6ETZM
e LY6ETZM ovL oyl G2 21 (8 0€E 0sb 101 9y 22 LY6ETZM
EY6ELZM 99 (1]£3 0S°0 101 LE 085 0S€ 101 66°0 9'1 EVEETZM
43IBWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd (1N32¥3d) 43AWNN
37dWYS 02 1) a S-14 S-39 S-vd S-4 S-nv S-9y £os ERETS

"PaNULIU0)--A}INJUBY UJ3}SRT *3D0LJISLQ UL3SaMYINOS
3y} woJj sajdweS |e0) SnouLwnitg 611 40 ysy AJojedoqe] ayy ui SUOL3}RJIIUSIUO) JU3WI| J-3IRJ]| pue 3PLX(-JOULp pue -uolfey--'7z 3| qe]



.
e e s e SEn  Dew  EEe MEme S S S SRS e e B 0 Em O EER e e
|
ZBLYIZM 1208 2’9 sl 99 6°E 10t 122 ovl 8L 0st ZBLVIZH
[BLVIZM 9°S vE st |74 St 101 12e 061 A 081 I8LPI2ZH
08LFI2ZM 91 95 T4 v6 [ 0t £S 0se 8°9 0st 0BLpiZH
6LLYIZM L'8 91 st Ly £t 10t 1ée 08l B8°S 081 6LLvIZH
. BLLYIZM 2'e (1748 1st 6L ['E 10t 122 OtE vy b6 BLLVIECA
-
vna LLLVTZH By 0ee st o1t L2 J0t 12é 00e '8 0l LLLVTZH
U 9LLPIZM 0°t 0ct 92 o1t 2's 10t 12e (174 S'y 02t 9LLYIZM
. SLLYIZM 8'8 09¢ st 0et A 101 122 0ES 6°G 0E2 SLLYTZH
H VLLVTEH ['9 £8 18t 2§ 9°G LT 122 1] 4% 'S 081 PLLVTZH
= ELLVIZM P 0EE 1St 0El v°s 10t 122 00F £°8 oLt ELLVTZM
nm: SLLVIZM 8°'8 02s 82 09t 5°9 10t 122 09s 8°'8 ove SLLVTZH
— 692V IZM L'S 1] 181 19 5'§ 101 12 082 Ll (1] ¥4 692F1ZM
8 B9ZVIZM Sy 58 st 8 9°t 10t 122 002 Gl 06l B892V 12M
W S92vIZM £°E £9 18t 114 0't 10t 1éé ovt L9 0el S92P1ZM
w [ T4 A4, ] S°E 081 st 09 2 10t 12¢e oS 81 02t R4 AT,
7]
") £92P12ZM L2 002 181 98 0°€E 101 12¢e 061 L2 oot £92v M
_m 092v12ZM L9 0EE 1sL ort L'b 101 ée 0Ee 6°8 1] ¥4 0921 2M
= 6G2P1ZM ['9 0L SL £S 6°8 02 £2 vt 1’9 081 6G2P12ZM
Mnu JTA AVA, | |48 (1154 99 ort 91 LS L 0stL 61 ove JT4 A4, ]
L. PS6ELZM | A 082 st 6 £°E 10t 12e 0L2 L't (1174 PS6ETZM
w
m ESB6ETZM 0°tE 0t as1 133 0t 101 12ée 0S¢ 0't S5 ESBETZM
m ¢S6ETZM S°E 96 ST £S5 ['9 101 ve ovy 2l 02t ZS6ELZM
w 6Y6ETZM S'v 62 a6t 6t Py 10t ve 082 I Otl 6V6ELZM
Mm LPBETZH 8’9 09 161 ort L'§ SL ve 0LE 0°8 092 LVBETZM
w EVBELZM L L LT 181 08 gL LT 43 OvE L"L 061 EVEETLCM
S
w Y3IGWNN Wdd Wdd Wdd Wdd HWdd Wdd Wdd Wdd Wdd Wdd dIEMWNN
m 31dWvS 4H S-19 S$-a9 S-v9 n3 S-¥3 S-AQ n SJ 4 I1dWYS
—
=
< *PanuULIu0)--ANINJUIY UJIISeT *30LJ43SLQ ULI}SAMYINOS
m 3y} wouj sajdwes Le0) SnouLwniitg 6 4O YSy A403RJ0QE] 3y} UL SUOLIRJIIUIIUOT) JUBWS|J-3J0J] Pue 3PLX()-JOUuil pue -Jofew--°2 a(qel




Nwhv—N”
o5 Hmnvnwz
4 E: 08LPT i
: . A A ¥4
: ) oy |74, ]
G6 ._muw iy -
: 18 s z
mm Mmﬁ - iy nhmv—wz
. (1) ¥4 o - : wkqmmx
6 011 T Am.m ” :
£5 m.H 0EL 189 aw.a vuhv”N:
09 A4 LE Nh S.o ._m.o :
L2 001 4 ; a .
. Hm | - [ZM
(1 8¢ /8 2'1 19 0s1 L. ._ i :
1 L [*]9 6 ot . ] OONQ_”NI
0SIT 9 AR 9'1 012 w | - x
8s ST =z [ ¢ .o am :
02t 0 98 0 08 : . mmm :
01 62 .N .m Am vnw
02 2 16 9 99 " . : qmm
IZM 0€2 001 4 v9 /9 5'[ . : 4m.u N:
8Ly ZM 0€2 v9 0Lt s e 9/ ; 2 | mmN—-—NI
a:w: 0zt 52 05 082 oLL om ws : SN:N_._
8LvL 081 I L1 g 5 | | gm. mm¢m
- 1] ZM 14 I £ n mﬂ o m |
By 6LLPL M orr L 18] 97 §°I 0 18°9 Aw.w o x
™ 8LLYTZ 0L oLl 61 oh 2't 1]4 5 L, : wH 2
02y €1 vl 98 voﬁ o v : |
vﬁmx NN O | .m o 1 . 18 ELZM
LLL M 0 001 144 022 9 L1 92 18°9 £56 M
m::wz : Nw (S 06€ 89 Mmm 18°9 89 Nmmmmz
: %m ﬁ h : 91 091 1 . P6E
Mhhwﬂmx owm : ) 0.2 81 b6 LE 189 JQ.N wwmmﬂmz
Sﬂmx QR o : : "2 I ‘9 8 6ET2M
2 EN 9: : ; o “q m.m 5 o€ 18 ] 18°9 £p
(1 | m ﬁ m. .
ZM : om . om 4 . |
N_Q._; : oom Nm : . . It 96 18°9 1 N
0 mwmcnmz 021 8| 6L ST bE " o : mum::m
Qu Nvﬁw | mﬂ : o - 08 8 I I1dWY
H wwmzmz om : . : 1z 8¢ 0L Wdd
nH | 3 9/ : . |
M = SM Sm mm 021 m.m 0€2 Wdd $-0
mm : cwo : vM 0zt m.N Wdd S-NI
o £9¢ IZM i E m N Dvn m_ .nj
Ta s 06€ m NN |
2 : [ZM | mm z
fm 652V o m | mm H4
mm mmmwnmn qwmﬁ ﬂﬁ mm :mm
= ELZM cﬂﬁ : w z:
vA mmmmHN: : 4 091 Wdd
| : N: | S-0W
mw 6v6ET : o :
mﬂ hcmmﬂmz - :
mm EV6ELE m -
Wd
-IN
mumzzu 3
31dWY

inos
samy v
uJal e
sta e
30143 o
:Lmamnmpzﬁuco o
. -Joul
jua ”
-A¥an X
5 e
s 4] pu
.Um::.punmu
uswa
0] 3
uadu
L suoLjed}
u
3yl
e
eJ40q
K403
ysy
40
I
86
Lungt
snoul ,
Le0)
dweg
sa|
3
wou
a3




| - o e |

28LYIZM vz vl 008'L HO'O St 62 o1t (1141 1071 6€ 28LP12ZM
18LVIZM vz L1 00Tt st Pl GE 0st 69 10°1 S IBLPTIZM
08LVTZA 3's bz 00E'Z 2t 82 29 i6 (8 10°1 0ll  08LVIZA
6LLVTZA V2 L2 008°2 21 st 3] 8L 189 10°1 29 6LLYIZA
. BLLYIZM L2 70°1 026 HO"0 I 8y b 189 10°1 gv BLLYIZM
-
K. LLLBTZM L2 0°2 001‘t 91 £l 9p 0EL 189 10°1 €L LLLYTZM
b= 9LLbIZM 6°€ T 056 HO"0 81 89 1061 189 101 26 9LLbIZM
= SLLYIZM S'9 v2 002°€ 1’9 62 00t 1012 189 10°1 S6 GLLYTIZM
= VLLYTZM A 12 oSt 6°€ 92 09 28 189 10°1 ort pLLYIZM
= ELLYPIZM 8'E VA | 00S°S Sl i €6 0Ll 189 10"t bL ELLVIZM
= ZLLYIZM 6°G 62 008°S 6°S v2 041 081 28 10°1 9/ 2LLYIZM
= 692Zv1ZM 0t v6" 001‘z  8°S €2 v 012 189 10°1 85 692V 12ZM
3 s9zvizM 0'€ £'1 096 15°1 sl 8¢ 091 189 10°1 €L 892¢12ZM
= G9ZvI2M 22 g1 00£‘Z 1S°I 21 2€ 1008 189 10°1 0°8 G92KIZM
W p9Zp[2ZM (Al 15°€ 009‘2 HO'O 0°¢ 6b 10S€ 189 10°1 10°§ pOZrTZM
wy
W E9ZvIzM 0°€ 'S 000‘€ HO'O It 65 1018 189 10°T 62 €92V IZM
= 09zZvizM 8¢ 2'2 012 L'v 8L 99 1068 189 10°1 99 092 IZM
<  6SZvIZM 5'9 L1 00S'T 0°b 9€¢ 8t 105 16 10°1 0IT  6S2vIZM
S L52vIeM SL 0°¢ 0092 1S°L 69 0L 1054 0Ll 10°1 091 LSZVT2M
L pSEELZM L'E 1€°¢€ 00S'c 1671 41 08 10v4 189 10°1 S pS6ETZM
w
M ESBETZM 12 172 00£°Z HO'O '6 L2 7019 189 10°1 09 £G6ETZM
- 256€E12ZM 0°6 21 018 82 92 St 16 189 10°1 001 2S6ETZM
vy  6P6EIZM 8¢ 6°1 095 15°1 A b 021 189 10°1 ovt 6V6E1ZM
- LP6ELZM 8°9 22 0Sb 52 02 98 1089 189 10°1 08Y LYBETZM
m EVBETZM 69 6°2 00€'L 8'9 82 09 109t 189 10°1 £8 EV6ETZM
S
n Y3I8WNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Y3IAWNN
@ 11dWvS gL vl S-¥uS S-NS WS 2s gy S-dd S-Qd dd 31dWyS
=
=
<< *PanuLIuo)--A¥INJuUay uJ4a}se] “3I1J43SLQ u4a}samyinosg
W 3y} woJy sa|dweS (007 SNOULWNILE 6 40 YSy A403RJOQRT 3yj Ul SUOLJRJIUIIUOC) JUBWA|I-3JeJ]| pue 3PLxQ-Joull pue -Jofey--°z2 aLqel
oJd




Z8LYIZM 0rt 09 8L v9 92 081 5'8 19y 19°y £2 28LYIZM
o IBLVIZM vl 0L1 L'6 09 €1 082 0z 19y 19°y 52 18Lp1ZM
Ny 08LpIZM 0LL 00€ 12 091 0'8 082 It 19y 19°y €S 08LYIZM
6LLYTZM 082 08 L'6 94 6°2 092 I 19 19°p 2€ 6LLYTZM
BLLYTZM oyl 041 68 v9 ot 081 €2 19°y 0€2 bl BLLYIZM
LLLYTZM ovZ o1t 2l 06 2t 01€ 62 19y 19°y 82 LLLYTZN
9LLYTZM 68 (74 SI v6 74 174 74 19y (6 12 9LLY1ZM
SLLYTZM 0ST 08¢ 74 0zt € oSt 9y 19y 19°p 62 SLLYTZM
PLLYTZM 001 86 21 08 L 052 (1 19y 19°p by VLLYIZM
ELLYTZM ovl oyl 12 021 vs 062 121 19°p 19°p 12 €LLYIZM
m 2LLYTZM 098 061 62 082 o1t 008 02 19y 19°p 74 2LLYTZM
>  69ZvI2M 0S€ 081 I 021 (1 0Lb 12 19y 19°p Ze 692V 12N
= 89zvizM 081 vl 6L 8 92 05 21 19°p 19°y 2 892 12ZM
X S92vIzM ov1 0€E€E L9 9y o1 061 SI 19y 19°p [t S92V IZM
o vozvien 081 ort 8'8 v 91 0EL 1°9 19y 19°y 91 92 12M
o
= £9ZvIzM 0EL 021 i 89 L2 (8 101 19y 19°p '8 £92vIZM
W o9zprzm 091 025 91 16 2y 00€ 91 19°b 19y L2 092v1ZM
©  65ZpIZM 095 021 {1 002 9°¢L 0EE 2'8 19y 19°y (2 662 1ZM
.. LS2IZM 06 0vZ 8¢ 0tp ST 0€5 < VA, b L 19°y SE L32P12M
—  PS6ELZM 00€ 092 st 001 65 o1t L€ 19y 19°p ST PS6ETZM
m £S6E12M €L ovt 6 95 SI 6L €1 19°p 19°y 21 £S6ETZM
= 256E12M 88 08¢ st 0L 2t 052 vz 19°p 9 82 256ETZM
S 6YGEIZM £9 091 2l bE 0'6 091 61 19y 19°y 62 6b6E T2M |
<  [P6EIZM ort 045 2z o1t v 022 9¢ 19°p 19 vZ Lb6ETZM |
EV6ETZM 002 o1t 0z 021 vl 0bE 22 19°p 19°p SE EV6ETZM |
|
¥3IANNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd 3GWNN |
31dWYS S-¥Z NZ A S-A - S-A n WL $-11 HL 31dWYS

"PanuLiuo)--A¥oNjuay u4ase3 *3oL43siq uJ433Samyinos
9y} wouj s3|dweg |eO) snourwniig 611 40 ysy Auojeuoqeq ayj ut SUOL3RJ4IU3DUO) JUAWA| I-3J04| PUR IPLX(-JOULK pue -J0fRW--*2 a|qe|




S T - - - - G G N S - G B G B e BN B e

265G12ZM vl 91 sl 81 €2° 99° 2'¢ 62 LE 0°8 255512ZM
[G55T2ZM 86" 't £2 £z 0z GL° 22 82 2y €€l [GS5T2ZM
0SSSI2ZM 't 2'1 (1 8'1 82* £6° 2'¢ 82 8t by 0SSSIZM
GPSSIZM 6v" v'2 £°S €2 vz" 9/° 81 43 0s £°01 GPSSIZM
< 6EPSTZM 95" v6° 91 0°€ 0s* 08" 22 22 8y b€ 6EPSTZM
- BEVSTZM 2e” £°1 21 6°2 6§* 9g° L1 L2 Ly 6'9 BEVSIZM
Q LEPSTZM by” (6° 6€ Pl 98" LE* 61 1z 62 0L LEYSTIZM
ge 9EPSTZM £ VA 9°9 6°2 01 £§° 0s° 0¢ S 9t 9EVST2ZM
%) GEPSTZM 78 91 9°6 62 e" 15" 12 1€ 8t 2'91 GEVSIZM
=]
= 02%S12ZM 22 v6° 9z 52 61" 08" v 2 (74 9€ 0°01 0ZVS1ZM
L 61FSIZM 8°9 b1 82 6°1 9r* £9° L'l 22 6€ G'I1 6LFSTZM
% BOKSTZM 21" 89" 8t A 9r" £y 61 vl L2 €8 80VSTZM
=X BEESTZM 65° {E? 65 2€" 22 0s* 8¢ L'S SI 6°¢ 86EGLZM
mm L6ESTZM It: v6° 81 52 15" 9°1 0°§ =14 vy 62 L6ESTZM
o
i 96EGT2ZM 1zt 66° 2b £°1 91" 09° Pl 31 e v'8 96EGTZM
e G6ESTZM Zy’ CAR 92 vI £y £9° 22 L2 GE 8 G6ESLZM
- Y6ESTZM z: LE" S S§° bs* £€° A 2t 61 8y Y6ESTZM
3 E6ESTZM L 2°1 8L 't 9y £6° 0°9 (2 vE A £6ESTZM
v I6LVI2ZM 162" b1 21 't 0°1 09° 6°2 62 £y 5°'¢ 16/V12H
mm 06Lb12M LY "€ 0°8 G'1 0z* £p° 82 62 Gb 0°0I1 06LFTZM
= 68LYTZM 160° 92 §°2 £42 0z* 09" 06" 82 65 PARA 68LVIZM
= 88LYI2ZM £ L1 0t 0°'2 0z2* £8° 6°1 62 Ly ['6 88LYIZM
i bSLYTZM 6°1 01 §'g 68" p2* Sp* £°¢ 2€ 8y G'E v8LETIZM
= €8LVIZM 2 /8°0 81 21 L2°0 06°0 S'b £2 6€ G'E EBLYTZM
o
(V'
m” WIGWON  (INIDM34)  (IN3D¥3d) (UINIDW3d) (IN3DW3d) (UINIDUId) (UINFDW3d) (INID¥3d) (INIDY3d) (INIJ¥Id) (UN3D¥3d) HIGWNN
% 31dHYS 504 2014 €034 0% 0%uN 09W 0v) Eocv 201 HSY  31dWvS
-
=
< ‘panuLiu0)--AxINJuay u4aIse] *3ILUA3SLQ u4a}samyinosg
m 9y} woJdj4 mmﬁn_Eow Le0) snouLwniLg 611 30 Yysy h.._oan...onu._ 9y3} uL suoLjedaluaduo) juswa| j-aded] pue IpPLX(Q-40uULl pur |-.on_...z:.m alqey




ZSSS12ZM 54 ore 28’ 10t St 00z2°t oez 10t 99° 8°¢ ¢55S12M
i [SSS1ZM Ly 02¢ 6L° 10t 133 00v*1 0Lt 10t LE® |4 [SSS1ZM
™ 0SSS1ZM 041 0oe 88" 101 1]4 ov6 092 10t 6" £t 0SSSTZM
SPSSIZM 4] 00€ ¥9- 10T X4 045 0Lt 1ot 6S” §°2 SPSSIZM
6EPSTIZM 9§ ote 0s* 10l 9L 0S¢ 09y 101 99° 0°¢ 6EVSIZM
BEVSIZM ott 0oz oy” 101 ov 044 01E 101 0L [z BEVSIZM
LEPSIZM 09 0€e 0°1 101 89 otLs 002 10t 28’ 0°¢ LEVSTZM
9EPSTIZM 0€ 0st ov* 10t L'6 OEp ov1 101 ve: §L° 9EPSIZM
SEPSLZM 59 1] ¥4 98" 101 L6 1] ¥ 0st 101 0s° 1A SEPSIZM

02vS12M 02bSIZM
6IPSIZM 61PSIZM
BOPSIZM 80VSIZM
B6ESTZM B6ESL[ZM
L6ESTZM L6ESTZM

96ESIZM 96ESTZM
S6ES[ZM S6ESIZM
P6ESTZM V6ESTZM
E6ESTZM E6ESTZM
[6LV1ZM 74484,

CHEMICAL ANALYSES

06Lv12M 06.¥LZM
68LVIZM 6BLVIZM
B88LVIZM 882N
PBLVIZM V8LV IZM
EBLPIZM EBLYIZM

—
—
><
—
[}
=
Lt
(=9
o
<

(1N32¥3d) HIGWNN
€05 11dWYS

*PanuULIu0)--A%¥INJUIY UJ3}SRI *3IL4ISLQ U43}SAMYINos
343 woJ4 saldues (RO) snouLwniLg 6L1 30 YSY AU4OILJOQe] 3y} UL SUOL}RUJUIIUO) JUBWA|J-3IVJ| PUR 3IPLXQ-JOULK PuR -J40fey--*z aLqe]




2SSSIEM £°9 91 62 8y 'y £l 1ée 06l £°9 081 25SG12M
[SSSIZA Sy (A st 4] L'V 01 1ée (1131 8’6 061 [5551¢A
0SSSIZH Sy s st 69 9'9 101 1éé 0Lt S'p 041 0SSSIZH
. SPSSICM L'8 L°L st bt 89 61 12e 002 89 092 SPSSIZM
Ty
v.m. BEVSIZM 6°S SE st LE ] 101 122 1] 94 8’8 ovl 6EVSTCM
...U BEVSIZM AR 5 69 1St £9 S°S 1ot 122 0L2 ot 00e BEVSIZM
m LEPSTZA 0°§ St 1St 65 0°s 10t 12z 0Ee 10 021 LEVPSIZH
ﬂ 9EPSIZM 8'9 L8 181 14 v'E 101 I 021 el 0st 9EVSIZM
.....lu.. SEPSIZM 6°F 1% st Ly LS 10t 1éé 061 9°6 0Lt SEPSIZH
m 02FSIZH 0L L 181 BE v'S 10t e 00z 1] 8 091 02PSIZM
ﬂ 6IbSIEM 19 ¥4 1St SE 9°¢ 10t 1ee 081 2°s 081 6IPSIZCM
L BOPSTIZM v'e LL 181 £S 5°¢ 101 122 091 9°t (B BOPSIZM
W BOESIZM L's 0ee sl 9L LL” 10t 44 00¢ 1L°s 0Lt B6ESLZM
_ﬂm... L6ESTZM 6°9 ove 161 96 B'E 10T 122 082 6°9 091 LGESTIZM
N
) 96ESIZM 8'v £S 1St 6§ 2 10t 1éé 0o0e 0°9 02t 96ESI2ZM
_.um S6ESTZM £'9 09 SE 5§ 0°s 101 12é 052 b 0zt SBESIZM
= PBESIZM a4 4 ve £Z SL 0°9 101 92 0se £°9 02t vP6ESTZM
m EGESIZM | S 2 09t T4 oot 01 101 14 0E9 [°L 022 EGESTZA
L [64LVIZM G S5 st oot pL ve 122 113 6°¢ 061 [64P12M
n
W.r._ 06LP12H a1l 134 st 59 2’9 10t 12e 091 0°s ove 06LF12M
M 68LF12M It 6F st 99 A £l 12e ort S’y 091 6BLVIZM
wI BBLVIZM 9'9 L2 1St 29 L'y 10t ez ore L2 002 88LP1ZM
Mm. PBLYIZN L°S 0§ SI 0et £'8 1ot 1ée 091 6°2 0sl V8LV ICM
m EBLVICA 6°¢ €2 61 61 6°9 10t 1ée 0st 62 vl EBLPTZM
S
v dIGWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd YIBWNN
m 31dWvS iH T S-a9 S-v9 n3 S-¥3 S-Ad n SJ dd I1dWYS
=
<
=
< *PanULIU0)--AYINJUIY UJ3ISeT “3ILJ43SLQ UL3}SIMYLN0S
m 3y} wouy sadwes (R0) snouLwniig GL[ 40 YSY AJ03RJ0OQRT] 3y} UL SUOLIRJIUIIUO) JUBWILI-3IRJ| PuR 3PLXQ-JOULW PuR -JofeW--'2 a|qel




-3 2SGS12M 0S¢ (1]34 6¢ 69 LS LA 1191 Ol 18°9 18°9 2SSSI2ZM
iy [SSSI2ZM 0L ozt vl 61l IS 9'I £6 0zt 1879 1879 [SSSTZM
0SSSIZM 0L2 v9 L 0¢ 09¢ 8°1 S8 091 18°9 189 0SSSTZM
SPSSIZM 061 061 13 8¢ 4] 572 0ETl 0Lt 18°9 18°9 S¥SSI2ZH
6EVSIZM 26 1138 91 6€ 0£9 | 4 s 0zt 18'9 18°9 6EPSIZM
BEPSIZM 0t1e 26 92 61 19 82 00T 0zt 18°9 18°9 BEPSIZM
LEWSTIZH 0eT €S ST 1] 0se 6" otz Ot 18°9 18°9 LEPSIZM
9EPSIZM 84 44 ot e 9 0°1 1] 24 (8 18°9 18°9 9EVSIZM
SEPSTZM 08l o1t It 8L 5§ ST 081 OtT 18°9 18°9 SEVSIZM
ek 02bSTZM 00t L 9 T4 bS 972 0st 0st 18°9 18°9 02vSTZM
2 6IPSIZM s 12e el 0e v9 0°t 091 (8 1879 18°9 61PSIZM
..Ig.“b B80VSIZM 0L 4> [t 8L ovt 0't 89 14 18°9 18°9 B0PSTZM
M B6ESLZM ove i3 8L It 062 S°L et 92 189 18°9 B6ESTZM
= L6ESIZM 02z 12¢E ¥4 6t 1144 2 b9 69 189 18°9 L6ESTZM
O
= 96ESTIZH 041 9 24 61 ovt 't 98 09 18°9 18°9 96ESTIZM
o S6ESIZM 0zt ovI ve S 08I [z 091 oot 18°9 189 G6ESIZM
© P6ESIZM 091 68 iy 02z o1t E'E 8t 2v 18°9 18°9 PEESTZM
43 E6ESIZM 0ot orl L2 09 02 0°s ozt o1z 18°9 IL E6ESTZM
= [6LVIZH 062 0Lr 92 bS 1141 62 09 orl 18'9 0t [6LV1CM
m 06LVTI2H 091 ovL 6 148 |44 A | 28 0ze 18°9 1879 06L712M
= 68LV12ZM 0sI1 0ot LE L8 44 S'L 26 o2t 189 18°9 68Lr12ZM
o 8BLP1ZM 061 ozt 92 ov Ly £°1 8L ovt 18°9 18’9 BBLVIZM
< v8LVIZM 09t Ove ve €2 (1743 (A vL 0oz 18°9 Ll 8LV IZM
EBLYIZM (1133 091 £l 8 ore Pl St ovt 18’9 18°9 EBLVIZM
EL ] Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd d3EWNN
11dWyS S-IN S-ON S-8N S-OW NW m I vl S-NI S-0H 31dWyS

"P3NuLIU0)--ANINJUBY UJIBISRT *3ILU}SLQ UJI}SIMYINOS
343 Wo.Jj sajduwes [RO) snouLwnyig LT JO YSY AU03RUOQR] 3y} UL SUOLIRUFUIIUO) Juawa|3-3J0vJ| puR 3PLXQ-JOULK Pue -IOfRW--'Z 3|qel




278 ANALYSIS OF COAL SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.

I
|

Z5GS12M 't A4 00T‘e  1S°I 91 SE 108¢ 189 10°1 £9 Z2GGS1ZM
[SSSL2A L't g 1 004'2 1§8°1 61 13 obl 189 J0° 1 vs 155512H
0GGSIZH ¥'9 g°1 0022 2y T4 £E 0S¥ 189 10°1 89 0GGSI2M
SPSSIZM 2'9 Pt 002‘t 5°S 92 09 02t 189 10°L 88 SPSSIZM
BEYSTZM 8°t 16°% 0o2't st 2 EE 1088 189 10°L ov BEVSIZM
BEVSTIZM Sy 6 2 002t 8°G 02 vi 1024 189 10°L 00t BEYSIZM
LEVSTIZM 1'E 0°t oov't 1s°t 61 1 1062 189 10°1 L9 LEVSTIZM
9EPSTZM 5'2 §°e 0sy 25 FAl SE ovt 189 10°1 0§ 9EVSIZM
GEVGIZM 9°¢t 2'e 0041 £°9 02 Ot 092 189 10°1 LL GEVSIZM
020S12M v'b S°1 00s‘2 1§°1 92 Ly 1009 189 10°1 99 02VS1ZM
6IYSIZM S'1 8°1 096 181 It 8E 102 189 10°1 89 6IVSTZM
B0VSIZM €2 v8* 000°T HO'O 9°6 8t 10v2 189 10°1 89 BOVSTZM
B6EGLZM  EofF f } 04 004°T HO'O L% 1 1044 189 10°1 9 B6ESLZM
LBESTZM v'E Al 006't 181 vl 9L 1000t 189 10°1 04 LBESTZM
96ESLZM LT S 00§ HO"0 £'8 £E 109¢ 189 10°1 0s 96ESTZM
G6EGTZM 2'v 6°1 0091 15°1 61 65 1029 9/ 10°1 89 GBESIZM
PEESTZM 6°L 16°1 048 HO"0 LT S8 1029 189 10°1 82 POESTZM
EGESTZM 6L 10°§ ootz 1§t 9 0st 00v* L 8 10°1 002 E6ESLZM
|£74°A%4, 69 0°e 005*2 82 [E 2L 1041 £L 10°1 8L [6LP12ZM
06LP12M L' 9 00E*6 ['8 Le 0§ 08 v8 10°1 ¥9 06/P12M
6BLPIZM G'E L'E 089 ST 61 8t 08 189 10°1 £S5 68LVLZM
BBLPIZM ['E 9°2 00s'2 by 6L Eb 1]48 189 0°L 9¢ BBLPIZM
PBLPIZM L°S | Il 1 oov'v Sy 4% P4 1002 189 10°L 9t vBLVIZM
EBLPIZM [°S L1 008‘t 1§8°( 62 £EE 1002 189 10°T LS EBLVICM
d38WNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd HIGWNN

31dWYS gl vl S-¥S S-NS WS By gy S-¥d S-ad ad 31dWYS

“PanuLjuo)--A¥INJUIY UL3SET *3IL4]SLQ U43}SIMYINoS
3y} wouy sajdwes |e0) snouLwniig 6[1 40 YSy A40}040Qe] 3y} UL SUOLIRJIUIIUCT) JUBWA(I-3IRJ| PUR 3PLX(-40ULl Pue -Jolep--'Z aLqel



o 255512M 02 041 1] 26 0°s 012 91 19°p 19°F 62 2SSG12M
~ [SSSIZM ovt 0zt It 94 §°L 012 08 19y 19y 9z [5SSI2H
0SSSIZM 68 0st Ir 2s 4 0Lt "9 19°v 19 v 02 0SSSI2ZM
SPSSIZM 0L€ v8 8l 0st L ore 02 19°v 19y 14 StSSIZM
6EVSIZM 0se 08¢ st 06 2l 091 12°9 19°v 19°p ] 6EVSIZM
BEPSIZM 061 29 L1 98 162 0lt 8¢ 19y 19°v 2t BEVSIZM
LEPSTZM oLt 02z £l 9 1°z (1134 92 19y 19t ve LEVSTZM
9EVSICM L6 2L '8 EE [E 041 8°8 19°v IL ve 9EbSIZM
SEVSIZM 021 0st 6°6 LS 4! oez ST 19'p 19 0€ SEPSIZM
mM 02bSTZM £l Ol El 8 2t 0L1 Eb 19y 19y 43 02rSIZM
== 6IbSTZM £8 (1741 0°¢L 81l LT 118 4 19 19°p T4 6IYSIZM
=T 80VSTZM £8 02t 'L ov 09 oot L1 19y 19y vl B0pSIZM
= B6ESL2ZM 1181 (1741 1] 0S |4 09 2°¢ 19°v 19°¢ 'S B6ESTZM
mm L6ESTZM 081 08t 91 24 29 061 1E°6 19y 19 vl L6ESTZM
o
= 96ESIZM 02e ovt 0°9 9¢ S°6 09t 8L 19°p 19°t ST 96ESTIZM
g S6ESIZM 022 OEl L1 02t £°8 ove |4 19°v 19°v Lz S6ESIZM
= P6ESIZM 0St ote S2 091 ST ove 13 19°v 19°v 01 P6ESIZM
e EGESIZM 0ee 1]:74 9¢ 061 105 oty 161 19°v 19°v 131 EGESTZM
— [6LV12ZM 141 0El £ 0ET LT (13 a2 19°v 19°v vE [6Lp12M
mm 06Lp12M 0re 174 €l 8 102 081 £l 19 19°p 4" 06LbI2H
= 68LP1ZM 002 09 £l 65 181 1]:1 bl 19°p 19t SE 6BLYIZM
& BBLVIZM 081 09¢ 6°6 €L 9°'9 0sz 48 19y 19°p ve B88LFIZM
< PBLVIZM ote 06 v ovl vl 0ee jravs 19°p 19°b 02 V8LV IZM
EBLPICM 16 081 A 8 [t 081 WL 19°f 19°p 02 EBLVPIZM

Wdd Y3IGWNN
S-1L HL I1dWYS

'P3ANULIU0)--AXINJUBY USR] *3DLJ}SLQ UJIISIMYINOS
343 wod4 sa(dues |v0) snoutwniig L[ 4O YSy A403eJoqe] ayj ul SUOL3IRJJUIDUOY JUBW3(3I-3DRJ] PuR APLX(-JOULl Pue -JOfRK--'2 3ALqe)




-
-~ 4
-
o
—
o
—
(%2}
—
o
=
o
L
-
wy
L
=
=
3
w
[¥%]
= =
-
=
o
[« 4
(I
v
[FH]
-
o.
=
<C
v
-
=T
o
o
[V
o
wv
—
(%]
>
-l
=T
_—
=T
o
(o}
o~J

1

GEE S GBS S G S I TS G B e T - - ..
I

698L0ZM ¥90° 2° or 1% I 0°9 81 (IA 0°s 0°8 698L0ZK
[LbL0ZM L G* 02t 82" ' Ll G 0092 91 9 p2 TLPLOZM
0LvL0ZM €E" £ 06 Gg* £° 1 Gb 006°2 vl (ST 0L¥L02ZM
697 L0ZM ov* 9° 0L 48 e 0°8 1°s 008‘T 10°% £82 697 /0ZM
89vL0ZM £v” 9* 08 2 9° 41 vl 006°1L It 6°9p 89V L0ZM
L9V LOZM 82" £ oLt bL" b 9°g by 002°2 41 S°06 L9V L0ZM
99pL0ZM 0v0* v 021 6Z* b 2°'8 '8 00€'2 £l 99 99 LOZM
GOV L0ZM 12 P 021 sL” € 9'6 't ovL 0°6 965 SOvLOZM
pOvLOZM £2" P 08 0zZ* G* €1 0°6 oot‘e 01 G2 vorL0ZM
£9vL0ZM 640" £ 0Lt qr- £ L8 9°p 002‘€ 9 2°8 €9V L0ZM
29vL0ZM €1 L 0€l 92° %2 22 Vih | 004 €1 £°22 29%L0ZM
[9v£02ZM 2 v 021 p2* G A £°6 002°€ a1 8°€9 19v20ZM
B8EES0ZM 010" ' 22 6r* £ G'6 'S 002°€ 0°'8 61 BEESOZM
LEES0ZM  1010° i 2 12 b 21 61 0062 41 6 LEESOZM
[EESOZM 290" £ e 9z* G* '8 0y oov*2 0t 9°g [EESOZM
62E50ZM 820° 2 Ve or- I* 8¢ b°s 000*2 0°€ 901 62€502ZM
8ZES0ZM 8L° 01 0sI 6L* vl Ve 56 0€!L £ FARA 826£502ZM
[2ES0ZM Er” 8" s Gb" G* 02 8°8 008°T 92 L'y L2ES0ZM
G2ESOZM 210° £ Z€ £2° 1€” 8'v Pl 000*2 41 82 GZESOZM
p2ESOZM  1010°0 50 9p 05°0 G0 21 L°E 006'T 92 £°11 pZESO0ZM
Y3IAWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd HIGHAN
I1dWYS 9H 4H 4 n3 S W] 02 12 1 Sy J1dWYS

[*pauiwialap j0u ‘g ‘umoys an|eA ayj ueyj ssal ‘7

*(wdd) uoL||tw-43d-s3Jaed uL Saniep

*1R0J-3|0Yym U0 pawuojaad sisheuy]

*A32N3U3Y UJIISRI *3DLJ43SLQ U43}SIMYINOS 3y} Wodj S3|dues [e0) SnOuLWN}Lg 6L UL SIUBWA|] 3JRJ| £Z 4O JUIIU0)--'E 3|qel

|



281

698.02M L 06" 'L 9°Z A4 T10€ L1 061 et £ 698.02M
[LbL02ZM | A A 10°€ 69 £°2 0¥ 0ze 0oz E 8 [LpL0ZM
0Lt £02M 2’ 9°1 10°€ 6°2 ['E 1ov 144 0st | 9 0L¥L02M
691 L02ZM L op* 10°€ o'y ['s 1ov ep 0Lt L [ 69%L0ZM
w 89V L0ZM £ 01 10°€ Lz |G alil4 114 041 L 9 89V L02ZM
[T
w
> L9V L02M £’ 08* 10°e L1 -2 10k Rl 0se 0° § L9V L02ZM
= 99b L0ZM £ £ 10°€ 92 82 10t L4 0s¢ L 9 991 L02M
< S9vL02M I* 08" Z22 £°2 22 10v 44 8L [ 9 S9vL02M
H I L02M L 01 S’ L'p L°E 0% Rl 061 L S v L0ZM
] E9VL02M z" 99° 10°€E L2 §°§ 0% Ll 44 ove | 14 E9VL0ZM
=
m 29V L02M ¢’ 0°L 9°1 6°¢€ AN [€ 1144 0te é’ 8 29V L0ZM
[9t202M 2’ £ 1 §5°¢ € S°I 108 ob 0Lk | L (97 £02M
o BEESOZM L” 08" 57 671 06" 108 ez 01z [ § BEESOZM
e LEESOZM ¢’ 2'1 2’2 v'E £l 108 née 0Lt L 9 LEESOZM
= [EESOZM e’ At 92 0°€ 0°I 109 nee 02e Z’ S [EESOZM
(=
by 62ES02M g oy- 9° 8°l 8°L 10S 2 041 L é 62ES0ZM
o 82ES0ZM v v 8y Lt A | 108 (1743 08€ 2’ T4 82ES02ZM
=< L2ESOZM £ £°Z 6°€E 9°v 0c° 104 0L 061 2’ 148 LZESDZM
S2ES0ZM 2’ 't 0°L 9°§ 51 109 nee 02t oy § GZESOZM
PZESOZM 1] §°2 S°'1 E£p 8" 104 6€ 0se ¢’0 £l P2ESOZM
YIGWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd YIGWNN
31dWYS a1 WS ELY JS as 24 d N m vl I1dWYS

P3NULIUCY--AXINJUY ULB}ISeI *3DLJ}SLQ UJISAMYINOS 3y} WOU3 SI|dwes LeO) snoutwniig 61 UL SJU3WA|J BJed] €2 4O JUIIUO)--"f 3|qel




wM.
pe 8 182" 8’ 698.02M
5 L 2y 8'2 1LbLOZM
=~ 8" £°2 €1 0LVL0O2ZM
A 9° 0°2 5 69 L0ZM
= L 't ' ¢ 89YL0ZM
m £ 08" 0'1l L9vL0ZM
[ L 08" 0'1 99y L0ZM
w b " 6 S9pL0ZM
= G* 't Pl ¥9bLOZM
= G* 18" 8 £9vL0ZM
v
- 0't 28" v'2 29vL02M
— Ty Ve vl 19v£02M
= v 152" 2'1 8EESOZM
& N 8" Pl LEESOZM
- 6 Pl 2'1 [EESOZM
a
= 5 pE* b 62£502M
= 91 §'¢ 0°L 82£502M
€3 It 0°2 0y L2ES02M
= g (8 8" SZES0ZM
& 2’1 6°1 L'E v2ES0ZM
| .
o
v Wdd Wdd Wdd YIGNON
4 A n HL 31dWYS
|
=
M *panuijuo)
x ==A}2N3uady UJ4d}Se] *3I1J43SLQ U43}SAMYIN0S Y] wWOd) S3|duweS [RO) snouLwnyig [ ul SjuUswWa|] adJed)| £2 JO JUIUO)--°g 3|qe]




P [0SZI2M or- L ov EL” L L'E Ve 00s‘T 0°¢ 9°tE 10SZTZM
&N 00S212M La £ 0s £E” G- 81 2°s 00s°1T 0°¢L 6°25 00S21ZM
96b212M or- A 09 ler v V6 6°8 006°T 0°L L1 96v21ZM
S6p212M SL” A 0s SE’ L2 2t L'E 002°1 v L'1E S6rZIZM
160212M 560" £ 08 ez’ S 0°8 L1 006'2 0°9 2’62 [60212M
060212M 48 9° 06 £S° 9° 02 by 002°t 14 €701 060212ZM
680212M e 6" OtEl 09° £ 81 5°9 oop*r 92 6°€2 680212M
SS0212M 850" 5 0ot 0s° 8°l 02 6°2 029 61 0°SE SS0212M
rS0ZIZM 2s0” §° 09 6t" E°l £l 8°§ 02 91l 9°pI rSOZIZM
« [E9TIZM S80° r 1]:18 61" Z° 8L It 0e6 0°s 6°t [E9112M
7]
> LYEOIZM 880" 2" ov SE*® £ [ 6°8 00tr'r £l [ LYEOTZM
= 9pe0lzM §{0° §° ov re* P’ 81 44 002'z ST 8°€S 9vEO0IZM
<< p62012M 990" £ 09 I9* P 91 [°L 008‘2 0E 272 v62012ZM
=  §520I2m 8r” 2’ 10t SI° Z: §'9 21 00€*L 0°t 6° Lk S52012M
©  ps2012H 0e* §°* 0s £9° 't |84 0E 02s £E 02 ?S20T2ZM
=
M £GC0IZM a2’ ¢’ 0t Lr- Z £°L £l 0ov°1 S vr0e £52012M
ESTOLZM L1 2’ 0s g2* £’ V9 62 0oe*z 06 8'6E ESTOLZM
*+ ZSIOLZM bL” £’ 0s 0¢* £ S'L 'S 00s‘2 1] 0Lt 2s1012M
—  G/960ZM 0e0” £’ 0L LE” £ ['6 81 00S°L ST 0°l S/9602M
> 80S602M L g 0L SE” ['r £l 6'S oov*1 ST 944 805602M
a
& L0S60ZM SL” v’ 0t g2’ e’ 2'6 0L oog*z 0t S 0L £L0S602M
&  L12802M lz: 9° 0E T 6° 48 [°L 00z't ST S°F L12802M
< Z0zs0zM [s° £’ 0L XA §° 6°6 L2 064 0t 8°LE Z02802M
SB6.0ZM 2s0° Z° 08 62° é’ 9y It 00z‘2 0°s 0°6 SB86.02M
r86.02M Lo ¢'0 1] or-o o 6°€ 8°6 00z‘z 0t P'EE PB6L0ZM
Y3WNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd 438WNN
31dWYS 9H 4H 4 n3 S2 - 0] 0 12 1 Sy ERETLE

"PANULIUO)--AXONJU3Y UJBISRI ‘IDLU}SLQ ULASIMYINOS 3y} WO S3|dwes |B0) SnouLwn}Lg GT[ Ul SIUBWALI 3R] £2 JO JUIUOY--'E alqey




10S212M v ov* 8 0°2 02 152 by o8t L I 10SZ12M

005212k 8 06° ¢ 9’y 0z 08 0¥ 012 2 € 005212m

96v212ZM v oL 't v'E 10°2 10€ ov 002 r £ 96vZ12ZM
o S6hZIZM 9 €1 9t €€ 15°1 0€ by 082 r L S6V2ZIZM
X 160212M A 09° 81 12 0°2 02 L 0€Z L € 160Z12M
G 060212 & 22 0°s £°S 10°1 6 (8 022 e 2t 060212M
o 680ZIZM b 52 L'y 8y 10°2 9t Ty ovl z 21 680212M
& S502IZM £ 81 0°€ vy 10°2 St 0zz 081 z I GS02T2ZM
o  bS0ZIZM 2 €1 0t §°2 10°2 £l by ol t ot vS0ZIZM
=z  leottam Z 09° 9°1 82 4 4 L 091 E’ 4 TE9TIZM
LJ
S LVEOTZM s 0°1 61 0y €€ 10€ by ovl e 9 LYEOLZM
& 9vEOIZM £ 2’1 A L't £z 10€ 25 99 P’ 6 9IVEOTZM
= v62012M b [ 52 Sy L't 0y 2L 01 r sl ¥62012M
2  5520I2M L ov” €2 52 5z 10§ L 96 .3 2 552012M
' pS20I2N £ '€ 9°1 9'v 152 109 O£l 86 z 74 vS20L2H
i
= eszotzm o 0§ €2 €2 L't 0y oy OEL r 4 €52012M
L ESI0LM £ 06" 82 6°2 81 109 L 022 r b ESTOTZM
& 2510[2M z 58" 52 g1 §9° 09 082 002 L L 251012M
o, 549602 z A G I'e 2’1 02 L 0Lt r 9 5£9602M
L 805602 v 51 22 9°s 5°2 €l L o€z z° 8 80560ZM
o
S L05602M £ 01 £'2 8¢ e 0z L 061 r S L05602M
Y L12802M Z €1 12 02 0z° 6 0EE 061 r 8 L12802M
=  202802M Z 06° vE L't oL 102 vy 00€ r S 202802M
S s86L02M L 0§° 02 82 38 02 L 0st r 4 S86.02M
e v86.02ZM ['o 0v°0 9% Lz 01 102 oy ort 1°0 4 86.02M
wy
—
-4 YIBWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd ¥3GWNN
= 31dWvS aL WS EN s 8s ay d N m L3 31dWYS
=
m *PanuLIUu0)--AYoNJuady UJa}Se] “3IOLJ43SLQ U43}SAMYINOS Ay} wod4 S3a|dwes (RO) SnOULWNLE G UL SIuUawa |3 3ded]| £2 40 Juaju0)--*g a|qel




e e ————

0 5 s° v 10S212ZM

~N Pl €1 Pl 00SZ1ZM

8" 95" 0'1l 960212

6 56° 9°1 S66212ZM

9 6°1 0'1 160212M

6° 0°6 't 060212M

vl £°€ 0°€ 680212M

01 £°2 £ $S0212M

e 't 2°2 PS0Z12ZM

- 9° I L 1E9TTZM
L
wy

= 01 £5° 6" LYPEOTZM

= 'S 182" £ 9YEOIZM

< 01 6°1 L2 v62012M

= 9° 2" 9° §52012M

O 91 16" 872 ¥S2012ZM
&

= 9* ov* 8" £52012M

9 86° 9* £SI0TZM

. P 65" 6 ZSI0T2M

— 8" 1EE” 2 5/9602M

>< 4 0°€ 9°z 805602M
o

fri] E 81 5%t L0S602M

& 9 €€ 6'1 L12802M

= b 01 21 20Z80ZM

' 8" g $86L02M

50 Iv°0 £°0 86.02M

Wdd Wdd Wdd YIGWNN

A n HL I1dWYS

"PaNULIU0)--AXINJUd)Y UJI}SeT ‘3DLJ3SLQ UJIBISBMYINOS Y} WO S3LWRS [RO) SNOULWNGLE GI[ UL SIUBWAL] 3JRAL £2 O JUIIUO)--'E alqey




|

286 ANALYSIS OF COAL SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.

ZPBELZM 060" 2’ 09 6L° g’ 'L a1l 002t 09 L°E ZV6ELZM
[veELZM 15 e’ o8 91 i 0's §°L 000'1 0¥ 6°vb [VBELZM
LEGETCM 0s0° L 08 9¢° |0 6°8 S°I 008°1T 1] 01 LEGETZM
9EGELZM or- L 0t or- L Lz L9 0or‘e 0°E 2's 9EBETZM
EEGETZM Lz A 0t e | 1 €74 ¢l 00s'2 0°9 v o1 EEGETZM
ZEBELZM 1% |5 o1t SL” L 9'v It 000‘2 0°s PA ¢ ZEBETZM
[EGELZM 060" t 0L1 2e’ £ El ve 00s°2 5'8 8Ly [EGELZM
Z2IELZM 02o° 6" 113 (S° 2’ Ll S°E 00b*T 92 9°2 ZZIELZM
[ZIETZM 0s0° 8" 08 A8 6 L2 a2 0o1't 6€ 8§21 [ZIELZM
0ZIELZM v2o’ N 02 Sp* 6 It 8L 100t ST L'6 0ZIELZM
6IIELZM L20° £ 1] 60" 2’ 55 L'l 00s‘2 0°¢€ 2'se 6ILELZM
BIIELZM SI0° L 1] 1% L £y L9 00z2'z 0't LA BIIELZM
9I0ELZM AN g° 0el €97 6° ¥4 6°v 00e'l L2 v 81 9T0€ELZM
SIOELZM 6v0° 6° ov 57 S° 22 89 00s'1 8¢ 9°¢ STOETZM
vIOELZM v80° v’ 0t £9° &' a1 1] 009°2 £ L't PIOELZM
ET10ELZM oe” 2'1 00¢ 't £'¢ vE el 00s'T Ly 2 0L EL0ELZM
ZI0ELZM 18 9° 0st or" Pl SL 6°L 00L'T L1 LTLS Z10ELZM
[LOELZM 890" £’ 0t 6L" §° 86 L oov‘e 0L s [TOETZM
OTOELZM 0e* Z° ot pL” L Z's 8°¢ 008°tT o'v L6k OTOETZM
600ETZM (1] £* 06 6¢” S°L 61 It 000°T vl Ell 600€T2ZM
29L212M 61" £ ov [e* Z° 99 £°9 000*2 vl vrL 29L2Z12M
09£212M e’ L ovl 6" 9° L1 £°9 00e*2 92 0°9r 09/212M
6GL212M L £’ 08 E8’ 9° 61 €l 00€'2 pE §°92 6SL212ZM
CETRARA, ée’ L 09 0e” L ['s v 002°€ 9t (A4 BSLZ1ZM
Z20S212M ve o o 0t 8L°0 [0 L*s 8'F 002*z 09 L2 20S212M
HIAWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd 43AWNN
ERE AN 9H iH 4 n3i SJ W] 02 1 EN] Sy 11dWYS

*PanuLju0)--A%}INJuay UJ433Se] *3OLJISLQ UJIISIMYINOS 3yl woJj sa|dwes |vO) snouLwnitg L[ UL SIuUaWA| I 3ded] €2 JO JuU3U0)--°¢ 3Lqel



o 2V6ETZM A 0L° 81 ¢ 06° 10€ L4 0ge L £ CY6ETZM
o [V6ETZM ' 0s* | 4 [ S°'I 10€ Rl 08t L A [V6ETZM
LEGETZH £ 22 €2 9°¢ |l 10€ 1144 091 e 9L LEGETZM
9E6ELZM | B (113 L 8°1 0L* 102 14 IL L [ 9E6ELZM ,
EEGELZM Z’ 0L° 9'1 6°1 09° 1ov ey 02z L € EEGETZM
ZEBETLZM e’ 09° A LF 09° 10€ R4 0Lt L Z CEGETZM
LEGETZM A 't e §'9 ve 10€ LS 081 Z’ 14 [E6ETZM
Z2IELZM 9 0°e (1 4 S'E 10°2 109 0rs 041 2’ 91 Z2IELZM
[ZIETZM 4 S°§ L't 6°6 0°¢ 10£ 19 oot b 61 [ZIEIZM
«n 0ZIETZM 1 91 e 8°L £°E 10€ (1131 o1t e’ L 02IETIZM
7]
2 6IIELZM 5 oe” 82 £°2 10°¢ 10¢€ 1147 26 L’ L 6LIETZM
= BIIELZM [ (1] 91 g1 10°1 10€ 1144 ozr | & I S8LIETZM
= 9I0ETIZM E |4 'y E'5 0°L 10e 084 o6t L ST 9I0ETZM
- SIOELZM £ £°2 2's v's 6°1 10€ LS 0ve 2’ 141 STOETZM
= PIOEIZM v’ A4 ¢ 9°9 L1 10€ 091 061 £’ el rI0ETZM
=
rrnm_ ELOELZM 9* vr v°9 21 0°€ L2 081 0v9 A ve EI0ETZM
ZI0ELZM A 'L £°€ 9°s 0t 8L 26 Ove e’ 6 ZI0ELZM
e Q{11 #4, [’ 59° 2'2 8¢ 2’1 0r vL 0ee L* 14 [TOETZM
— 0TOEIZM L ov* ) t°2 08° 10€ vb 0st L Z OI0ETZM
b 600ETZM Z' 'l 0°€ L°s £°1 ve 99 0sv | L 600E1ZM
o
m 29L212M ar £l £ L€ 10°1 10¢€ ort be L L 29.212M
o 09£212M 2’ 8°1 b 9 10°2 10v (1743 00¢ L 9L 09/212M
= 654212M v b€ S'9 9 1072 2t 06€ 08¢ 2’ 9L 65L212M
B8SL212M | £ £°€ 9% 1072 10v ose 041 L 8 8SL212M
20S212M ] 0L°0 A4 b'e 102 10€ R4 0st1 1] £ 20S212M

d39WNN Wdd H3LWNN
31dWvS 1S Js 8s = WN vl I7dWVS

"PANULIU0Y--AXONJU3Y UJIISRI ‘30LU3S|Q UJDISAMYINOS By} WOJy S3LdweS |RO) snoutwnitg 6L UL SJuBwWa|] 3JeJ| £Z 4O JUIIUO)--°E I|LqQe)




aan B S S B N N N B B B B G O A O R = e
|
9 pE" 6 ZY6ETZM
L 0§ g LY6ELZM
£°1 66° 9°€ LE6ETZM
o b €€ € 9E6ETZM
> 8" T 8 EEGEIZM
m 9° 161" 9 266€12M
= €1 el 01 1E6ETZM
7 't €1 8°¢ 2215124
= b'E 6'E 6'€ 121E12H
= 51 L1 s°'1 02IET2ZM
o
[FE)
5= b 4 b BLIELZM
s b 161" ' BLIETZM
= 2'1 52 X 9T0ETIZM
2 Pl 82 LY STOETZM
n 2°2 1"z 81 pIOETZM
Ll
prs o=
~ 0°€ L's 2L EI0EIZM
= 51 0°€ L'z ZI0ET2ZM
& L 85" £°1 TT0ET2ZM
o 9 €€ 9 OT0ETZM
. 0L 2°2 2°2 600€1ZM
(="
= 6 51 €1 29/212M
o 't bl 62 09.212M
= §°1 5y 9'p 6GL212M
S 9* "1 0°1 8521 2M
™ 8°0 LE0 8'0 20521ZM
o
(7]
—
L Wdd Wdd Wdd HIGWNN
= 8A n HL 11dWYS
-
=L
(e 0]
S0 "panuiju0)--ARINJUIY UL3ISRI *}IL4ISLQ UI3}SAMYINOS Y WOUy sa|dwes |e0) snouLwnyiig 6L Ul SIuawa|3 8ded| €2 JO Juaju0)--'g alqel




2BLYTIZM 090" §° ozt 5p° 6° 81 6°€ 001°T 61 L"Ly 2BLPIZM
mw [8LP12M A0 A 0ET §eg’ 01 £l ['E 00s It 2’69 I8LP12M
N 08BLPIZM 1 & S°I 0s 8e" 9° £l 2'9 0021 43 9'tl 08LPIZM
6LLVIZH are 6° 081 pE" 9° 61 't 000°T ée 2'L 6L/p12M
BLLYTZM SL” 2’ ove 8e- v’ S'8 £°S 008°T 0°6 649 BLLPIZM
,
LLLVTZM 0zo° b 09 2z’ L [r 0°9 006°T Zt 1792 LLLVIZM
9LLpIZM £e” [ 1} be” £’ Lt 12t oot*z 2l arl 9LLVIZH
SLLYTIZM ovo* £ 174 LT 4 8¢ A ooe*z 0°6 b8 SLLPIZM
PLLYTZM 0L0° 9 09 §s° §° 218 't 009*2 SE > PLLVIZM
ELLVIZH 010" L 0s el 4 'y L9 000°2 0w T ELLDTZM
i |
mm ZLLpIZM  T010° 2’ 09 a8 Z’ 8°G 01 009°2z S'E 8°1 ZLLVIZH
& 692P1ZM 060" £ 174 62" 6° It £°E 0vs £l 8t 692Y12ZM
=3 B892V 12M 0s0° LA ovt Ze’ B> LT Ve 068 £l vaz 892r[2M
i S92vIZM L A 06 8L* A y b oor‘e 0°¢ 9°1l G92rI2M
MM r92y12ZM 080" 2’ 08 are L 99 02 0ov*z 0°E 9'pe v92rIZM
=
= T
= E9ZVIZM 4 L 0El [ [ L8 S°L 006°2 0°€ 6°99 £92PIZM
&5 092v12M 0vo* £ 09 [ A 96 2’8 00E‘E 0°¢ 9°1 092pI2ZM
652V 12M 0s0° b 0s 65" b’ 21 21 08S EE 9° 652V 12M
ke LS2PTZM 8L’ 9 0s s8° 0't El 9°v 069 vs 1T LSCVICM
=t PS6ETZM are Zr 113 60° L §°S 9°¢ 009°'1 0°€ 9°s PS6ETZM
><
mm ES6ELZM Er” [ 02 or- I 8L 8y 00S°2 02 9'6€ EG6ETZM
& ZS6ELZM 060" b* 06 69° 2 § 4 6°S 002't Le 9728 ZS6ELZM
mm 6V6ELZM SE” L 06 69° L1 0e 8¢ 00T*1L L2 "Iy 6F6ETZM
LU6ETZM 060" £ 09 §e° A It v'9 oov‘rL 0°9 P IE LboE2M
EVEELZM 0¢0°0 §°0 otr r°0 S°0 a1 £r 000z 0¢ L2 EVOELZM

439WNN Y3GWNN
ERETA 31dWvS

‘panuijuo)
-=A3onjusy usajisel *10143S1(Q UJI}SIMYINOS BY] WO sajdweS |e0) snoutwniLg [ uL SjusWa| 3 Ided] £Z 40 JuUIIUOI--"E I|qe)




290 ANALYSIS OF COAL SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.

e g mmem  Suen Wi S R EEE SR R AN SRR O SER SR MRS e
FA VA ARA ] £" L1 L'y £°E 0"t El 0oL orl |8 4% 2BLYEZH
[BLVIZH 2’ 0°L [°e §°2 06° I 091 oLt i 9 L [8LVIZM
08LviZA R 5°2 Ve v's £°L 6 0st 0L1 4 Ll 08.F12M
6LLPLZA £ §°T 9°'t L4 oy” 8 (1] 7 OEL L £l 6LLPT1ZCM
BLLYIZA 4 0°L A £ L°2 v il ort L b BLLVTZM
LLLVTZM Z’ 't 0°2 8'¢E E°L It 6L OEl I 9 LLLPTZM
9LLV1ZH £’ 2'T 6°2 S'v 9°z 10t ild4 ore & 9 9LLVIZM
SLLVTZM 2’ 0't L1 S°t S°1 4L 19 56 I S SLLPIZH
VLLVTZM b’ 5°Z L2 4 6°S 't 8 hl4d4 00t 4 02 VLLVTZA
ELLVTZM L’ or* P°L 2'e 0L° 14 b4 1]41 L 2 ELLVIZM
FANA AT, [ or* 1 8¢ 0't £ il44 19 | 4 ZLLVIZM
692V 12ZM 54 2’1 02 £°Z oL’ It 06l 0ot L’ 8 692 [ZM
892V 1[2M £’ £l £ v°E 21 4 0st OEl G 8 B9ZVIZM
S9ZPIZM  d 0L° §°2 6°1 102’ 10€ 99 (133 5 £ S9ZbIZM
v9Zr1ZM [ ov" ['E 872 09° 102 0st S8 L’ I ETA A4,
E9ZFIZM |5 oF* 6°2 22 06° 10€ 314 (1748 I’ I4 E9ZPIZM
092v12M & 08" 6" 0°¢t 1 0¥ L4 0Le L v 092V 1M
ET44%4,] v r-e 6°1 't 0s* 10€ 6L o1t A Ll 652V LM
LSZPIZM 8" L't 6° e §S° 10v 96 ot £’ 214 LSZPIZM
VS6ELZM 1 1] 9°t 272 0L’ 102 L8 (1148 L [ PSEELZM
EG6ETLZM E (1] 5°¢ 68" o’ 10e (8 99 0" I EGBELZM
ZS6ETZM 9° 672 6°¢ [°s 81 [t 0et 08¢ Z" ST ZGBELZM
6P6ETCH 9° L2 9°L g8'9 9'1 81 0Ll ove £ ST 6V6ELZM
LPBELZM £° 06" L't 8't vy 10€ R4 0st £ LP6ETZM
EVBELZM A 81 £°E 6°E 2'T 10€ 99 091 2’0 It EVEELZM

dIGHNN Wdd HWdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd d3GWNN
31dWYS al WS EN JS as a2y d YN m vl J1dWYS
*panuLjuo)

--£32NU3y UJI}SRI “3IL435L(Q UJIISIMYINOS 3y} WOJy S3|dwes |L0) SnouLwnig GI[ UL SIUBWA|] 3JvJ] €2 JO JUIUOJ--°E 3|qe)



L2 ZBLYIZM
8°L [8Lp12M
Ly 08LVIZM
)
£°1

291

6LLYIZH
BLLVIZN

é LLLYTZA
T 9LLP1ZM
[ SLLVIZH
v VLLYTZN
- ELLVTZM

§ A CLLYTZM
9 L1 692V 12M
/i 't 6'1 892V 2M
14 01 S92PIZM
§ 6° v92rIZM

g 18€e” £ €92V IZM
? 7 2’1 092v1ZM
AN 8°[ 652V (2N
6°1
4

CHEMICAL ANALYSES

4
"2 LA LS2YIZM
) PS6ELZM

.
.

=T O —= ~ =
.

T ES6ELCH
13 ZS6ETZM
14 6Y6ETZM
T LP6ETZM
4 Er6ETZM

APPENDIX II

Y38WNN
ERETLA

"PANULIU0Y--AXINUBY UJBISRI *301UJSLQ UIIISIMYINOS 3y} W04} S3|dues (©0) snoutwniLg 6I[ Ul SIUBW3|J 3Jed] £2 JO JUIUO)--°E ALqe)




292 ANALYSIS OF COAL SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.

ZGSSI2M 92’ §° 0L EE’ §° vl 0°9 00S°1 LT £°2s Z55S12M
LSSSIZM {7 9° o1t £E9° ) ¢ 92 2’9 00T*t 62 £°L2 [SSSTZM
0SSS1ZM 61" o (1} 62" 4 §°L v L oov*1 £l £'8 0SSSTZM
SPSSIZM 748 6" (1] oL’ L 92 9°9 004 [E £'9 SPSSIZM
6EPSLZM 22’ Z° 09 8L* £ 9 6°1 0ob'1 0°¢ S°E 6EVSIZH
BEYSIZM SL” §° 09 Bt" L vl 6°L 008°t vl [°81 BEVSIZM
LEPSIZM et A 0s SE” £ L'8 -} 06E 91 972§ LEPSTZM
9ERSIZM 61" 't 0St 1k °2 ve 8’y 02L ve E°ST 9EPSTZM
GEPSTZM .4 da 8" 082 £8° 9°1 82 ! otr 43 5've SEPSIZM
02vSICH 0e’ L Ott ps” 0L 9L ['9 0091 Le A 02PSTZM
6IPSIZM 82" e Ol (1] 9° |74 8’2 00E'T Lt 6°5b 6LPSLZM
B0VSIZM Bt" A 06 2 € A & 6°¢ ooe*e 0's 0796 +0pSI2M
B6ESIZM (S® 2: 0L €0’ e: L't £°L 00e*2 0°€ [ot B6ESTZM
LBESTZM es’ 2" 09 Ly r 4 L'v £°L ootz 0t 8°0l LBESTZM
96ESTZM 91"’ v 09 61" g 1} 672 oov*e 0°6 22 96ESIZM
G6ESTZM LT" g’ ort ve* ' 8°S 81 0041 0°8 L4 S6ESIEM
PEESLZM or- f e 101 62" £Er L'S 1%g 006°1 0°9 L6k POESTZM
E6ESLZM 1] L 0e vL’ | ['E 0°f 0042 0°'s '8 E6ESTZM
[6/vIZM  10L0° A 0s 9¢’ [ G°9 9y oov' 1 0°'6 s [6LPIZM
06LP1ZM 090" 't oot 29’ ot ve £°9 000°tL LE 8°sl 06LPI2M
68LPIZM 00" 't 09 Ly’ §° LT L'8 00S°1 4 §'e 68LPIZM
B8BLVIZH 020" 9° 0s Ev’ L* 81 'y 00E'1 |4 6°vl BBLYIZM
VBLPIZM St” 2 0L 62" L [°s 0°s 006'T (A0 0°e vBLVIZM
EBLVIZM 090°0 o 0L e 0 Lo 0's v's 00L'T 06 A EBLYIZM
Y3GHNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd YIGWNN
31dWYS 9H iH 4 na % ) 02 1 1J Sv I1dWYS
*panuLjuoy

--A2N3udy uJa}se] *3D01J43SLQ ULIISIMYINOS 3y} WOoL) sa|dues [e0) SnoutwniLg L[ ul SIuUsW3|] R4 £2 40 JUIUO)--*g 3|qe]



S 28SSIZM £’ £ vl 8°¢ 01 10€ 08t ovl L* 1] 25SS12M
™~ [SSSIZM S° 52 8¢ 9°'v bl 8L 045 002 ' 91 [SSSIZM
0S5S1ZM £ 't 2'E br 09° 102 0ze 26 L L 0SSSIZM
SPSSIZM 9° L'z r°9 29 S6° 44 0zz 061 |7 81 SPSSIZM
6EVSTIZM L 0L° 9°1 't or* 10€ €8 OtT L v 6EVSIZM
BEVSIZM £ AN 9t s LT 108 96 082 Z° 8 BEVSIZM
LEVSTZM Zr Pt §°§ 8¢ 1 102 ort 0sb L 6 LEPSTZM
9EPSIZM b 0°e 0°6 9'§ 06" 134 26 002°t A vl 9EPSIZM
SEPSIZM 9° 't 2’9 S'9 L A4 02s (1743 & 12 SEVSTZM
(%]
& 0ZbSTZM b* 9°Z 9°§ L'y 9°1 109 096 ovt £ ST 02vSTZM
M 61PSIZM ¢’ £ 6°F v 0L° 109 0oy ‘e (1124 L ot 6IPSIZM
= 80vSIZM e’ 08" 't 't 08" 102 144 oot by v 80VSIZM
< B6ESIZM L 0e" 't g2 't 10¢€ 0ot 29 o ! B6ESLZM
N_ LBESTZM L op* 'l 2’2 0r° 10€ 25 oLt £ é LGESTIZM
O
—
= 96ESIZM 153 0L° 82 82 08" 10€ 1147 00t L S 96€£SL2M
w S6ESIZM e’ 06° 0°¢t 8°¢ 0s* 10€ (8 0st L § S6ESTZM
VOESIZM WL 08" 10°L 'y [ § 10€ 114 061 2’ Z F6ESTZM
il EBESIZM & 0s* 2'2 2'2 0s° 102 AL 8 L £ EBESTZM
P [64012M z* 't 82 § 2 0L° 19 Rl4 092 {5 S [6LP1ZM
><
m 06Lb1ZM g L2 6k 0°s 0s* 8 oor*z 0st ér 2Z 06Lp12M
L 68LPTI2ZM v’ |4 6°S E'p 0°1 6 L4 0Lt Z 48 68LVIZM
a 88LVIZM £’ L't 6t 6°E 09° 1)8 02s orl L el B8LYIZM
vBLVIZM Z: 2'1 4 't 0z: 1L 062 €9 L L PBLVIZM
EBLYIZM ] 0t S°E A 0E"0 Al 0cv 0L o S EBLVIZM

H3IAWNN 4I8WNN
31dWYS 31dWvS

*panutjuo)
==AAINJUBY UJIISRI *31DLUISLQ UII}SBMYINOS Y} WO SI|dwes LRO) snouLwnyig 6L UL SIUBWA(] 3Jeu] €2 JO JUIIUO)--°E BLQRL




| -
- e - S S - S EE N O O SN S - == O S -

8 €1 €2 255512M
51 1 G'¢ 155S12M

o G* 182" 8 0SSSTZM

T 61 1°z 9'p SPSSTZM

m 15° 1z 9 6EUSTZM

o 21 0°2 22 8EVSTZM

t 6 81 L1 LEYSTZM

o €1 Pl 8°€ 9EPSTZN

= 9°1 b2 8y SEPSTZM

o

(FE]

> €1 £ A 0ZVSTZM

= 8" 8y 6°2 61STZM

= 9° Pl 3. 80VSTZM

3 'S 182" z 86EST1ZM

b N e’ ' L6ESTZM

[(FH )

b cud

= g 99" €1 96E51ZM

S 8" 66° €1 S6ESTZM

= 2'1 (AN S PEESTZM

5 g* 1wz 9 £6E5TZM

C 8" 8L 21 16LV1ZM

o

= €1 €1 b°S 06Lb1ZM

& bl 9°1 6°¢ 68LV1ZH

= 6 €1 g 88LY1ZM

S G 102" L v8LYTZN

W 0 192°0 L0 £8LYTZM

o

v

—

i Wdd Wdd Wdd Y3IGWNN

= aA n HL T1dWYS

—

<C

<t

m .UU:C-.&:OU::MMU:HEOX uJdaijse]y .#U _:.—Hm_.n_ Udalsamyinog ayl wody mw_.QEnm. _.n.uu snou tunjig 6[1 ut Sjugwa| ] aded] g2 40 Juajuo)-- .ﬂ m_.Dﬁ._-



O 698L0ZM 0'8 £r” g00° 800° 800" 610" 210° 800" 800" 800" 698L0ZM
N [LpL0ZM 62 £80° L£0° 91 £90° 020" 520" 060° 't I LLPLOZM
0LYLOZM 091 81" v20° 0°€ 940" sro° £20° 950" G6° G6° 0L¥L0OZM
697.L02M 082  560° p10° 6°2 2€0° L10° pIo* 150° e 0s* 69%L0ZM
897L0ZM L 190" 2L0° 6°¢€ 4% L10° 820° ¥s0° 0°1 9°1 89¥L0ZM
L9V L0ZM 6 590° 0v0* i 840" 520" p20° L£0" 2L 96° L9V L0ZM
99%L0ZM 9°9 bs0° Geo” £9° 8.0° s20° 650" ST° S9° 66° 99y /0ZM
S9¥L0ZM 95 vL0° 2€0° w 9€0" 800" GE0° 650° 9p* v9* 591 /0ZM
b9 /0ZM £6 81’ bv0* 't 060" 610° 620" £50° 98" 't r9rL0ZM
©  EIVLOZM 2'8 6€0° 520° 8s* 5v0° v20* 910" 2v0° 05° 29* £9v£0ZM
v
> 29vL0ZM 22 L20° 260° £8° 0g" 120° 190° £50° L1 G2 29vL02ZM
= 19v/02M 9 0£0° 150" £°1 2re Iv0* vo* 2L0° 56" v 19v£02M
< BEESOZM S'1 910" 8r0° 60" 290" 120° 810" 250" ks 't BEESOZM
= LEESO2M 06" S10° ps0° £r° 2 L10° 0€0" £90° 6L" G°1 LEESOZM
S [EES0ZM 9t 920° 0£0° v bL” 220" £€0" 890° 9L’ 0°1 [EESOZM
=
Lol
L 62e502M i 220" 1o- 22 0€0" L10° A0k £90* £2* G2* 62£502M
8Z£S02M 1 1A% pr" 2'1 60" 8£0* or* bL” 0'€ 'y BZESOZM
oo L2ZESOZM 2y 110" 680" 5°1 vL* 610" 8e0" or’ p'r 22 [ZES0ZM
—  GZESOZM 82 620" g00° 200° 400° 210° 910" 800" 800" 800° GZESOZM
> p2£502M It 0€0°0 990°0 92°0 9['0 §20°0 Lr0°0 210 7 91 v2ES02M
-
W HIGWNN (IN32¥3d) (IN3D¥3d) (IN3DW3d) (INFDY3d) (IN3D¥Id) (INIDYId) (INIDWId) (LNIDUId) YIGHNN
31dWYS Sy S-9y Il 34 A N W v v I ERET IS

[*42qunu 3|dwes Au0jedoqe| St

Jaqunu 3|dwes -uey3 4a3eaub ‘9 fpautwuaiap jou ‘g fpoylaw 3uLInos Aue AQ PIA|0S3J 3G JOUURD YILYUM JUSW3[3 UR JOJ 3IUIJIJIBIUL
‘H ‘umoys anieA ayj ueyj ssa| ‘7 tAydeubolsads uoLssiwa AQ sLSA|eue SURAW § "YSe 4O S3SA|BUR WOJ PaeLNI|EI SIUaWIL3

48y30 ||® 1|BOJ 3|0Ym UO SUOLIRULWIBLSP JI3JULP WOJLJ IJe SIUBWB|3 334yl-AJuam] ‘“uoL||Llw-uad-s}ded 40 Juadaad ul san(ep]

*A¥onjusy usaisey]
“30L43S1Q U423S3MYIN0S 3y} wouy s3|dweg (RO snoutwniig 6L JO SUOLILJIUIIUC) JUBWI|J-IIRJ| PUR ‘-JOULl *-JOfRW--‘f 3Lqe)




_||||
- - B BN N B B G B O = = B OB SR B B S -

>

pYZ

s 698.L02M 8l oop*I1 0°s 90° 143 Ll £ 21 LT e 698L02M
o LLvL02M Sy 009°2 91 S0° SE 18" £ 9 0t 18° LV LOZH
_nln 0LVLOZM S'v 00s°2 14 4% 514 16°* é 82 0E 16" 0LvL0ZM
v 69¥L02M ['s 008°T  10°p 90" Ly 19" £ T4 ée 19° 69 L0ZM
a 89vL0ZM bl 006°1 It vo* b 12°1 L SZ LE gt BIVLOZM
=

m (9% L0OZH Py 00z*z 44 S0° 5§ 1s° 4 74 T4 1s” L9V L0ZM
ﬂ 99vL02ZM ['s 0oe*2 £l 4 IS s” £ 59 22 15" 99 L0ZM
% S9vL0ZM ['v (1] 74 0°6 E0” 95 LA 4 12 vl A G9FL02ZM
_um rovL0ZM 0°6 001°€E (114 L0° £S 19° £ 14 LT 19° 9 L0ZM
w E9FL0ZM 9 002‘¢ S°9 v’ 09 LA 14 48 8l A E9VLOZM
v

% 29V L0ZM £°% 004 £l £0° 0e -t 1 6t 4 't 29V L0ZM
on 197 L02M £'6 002°€ 14t £0° £l e £ Ly L2 Ve 19%L02M
W BEESOZM LS 002‘c 0°8 00° 65 e 2 £2 L1 A BEESOZM
m LEESOZM 5L 006‘2 44 20’ 314 19+ £ Zt ¥4 19° LEESOZM
R [EESOZM 0 oov*e ot 60" LE 1s° 2 9§ ST s° [EESOZM
(VW]

m 62ES0ZM v's 0002 0°t Lo’ LE & 4 vé L1 12" 62ES0ZM
% B2ESOZM 5'6 0EL £V £l 9l 16°L 4 0el 0€ 16" L BZESOZM
3 LZESOZM 88 008°tL 92 LE" L2 £l 4 vS IE by E LZES0CM
m SZESOCM vl 0oo*e [t 1% EE 12* 3 vE v e SZESOZM
o v2ESOZM L€ 006°1 92 S0°0 LE 1£L°0 S 9y él 1£°0 vZESO2CM
W

poi YIGWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd HIGWNN
“ ERE A 02 1 12 al Hd s-19 S-34 S-ve S-9 S-ny I1dWYS
=

<t

O *pPanuLju0)--A3IN3uUay uJ4alse]
N.. $30141SL(Q UJ3}SAMYINOS Ay} wouy Sa|dwes |RO) Snoutwniig 6L 4O SUOLILAIUIIUO) JuaWd|J-3JeJ) pue ‘-JuouLy *-aolew--"p alqel




297

698.02M :18 19e” 8°¢t ov SL* e 1s” el L 0°9 698.02M
[LvL0ZM 6E 8°1 [t 0et 82* 18’ 8°1 22 b L1 [LPL0ZM
0Lv£0ZM 'l 1e°L 'S 06 SE” 16" 16°1 82 £ L4 0LbL0ZM
697 L0ZM vl 156° 2’8 0L I 19° W't ST e 0°8 69t L0ZM
B89V L02M Z'9 JVAN! 2's 08 e 12°1 1§72 8°L 9- [t 897 L02M
wn
7 L9vL02ZM 0°'8 1sL:t 128 ott 148 18° 1t o1 b 9°'8 L9¥L0ZM
- 99¥ L0ZM ST 118° 0°¢ 0zt T s° 1271 I b’ '8 99rL02ZM
= S9vL0ZM It 165° LS 0zt ST* LA 16" 2’9 g 9°6 S9rL0ZM
= v9vL0ZM 02 1E6° [ 08 0¢- 19° w1l 91 S* €l 9t L0ZM
= E9VL0ZM 'A% 'r v'8 114 ar* LA [N 0°¢ £ L8 E9VLOZM
o
—
&= 29V LOZM el 191 PL Otl 9¢° et €72 2l |4 a2 29V L0ZM
b [97L0ZM €L £l 8'v ozt pe- e 19°1 ot §° 21 [9vL02M
BEES0ZM 0°6 159° 6°t a2 7 5 9° 16° L°L £ G'6 BEESOZM
2 LEESOZM bL 198" vy av 1e: £ 1E°T 14 A Zl LEESOZM
= [EESOZM §'2 L 0°b vE 9z 16° 9°1 141 §° s'8 [EESOZM
><
mm 62€502M L't 19¢” L2 vE or: £” §° ST L 8°¢ 62ES02M
W BZESOZM 8L 18°2 £°6 0sI SL° 16°1 12°v St A vE B2ESOZM
o L2ESOZM A 19°1 6°v 8] Sk* 1t e € §° 0¢ L2ESOZM
= GZESOZM 2’6 re* 9y A% €2’ 9" 2’1l 24 e’ 8°f S2ES0ZM
v2ESOZM 6°L RIS 0°s 9 0s°0 £l 19°1 £t S0 el PZESOZM
438WNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd H3IWNN
I1dWYS $-39 S-a9 S-v9 4 ni S-u3 S-Ad na 2 . ] 31dWYS

*panuLjuo)--A3dNjuay udajlse]
*3914351Q UJ43}5aMY3INOS Y3 wodj Sa|dwes [RO) SnouLwniig L[ 4O SUOLIRJIIUIIUOY) JUBWA| I-3IRJ)| puR *-uoull ‘-Jofep--"§ 3LqeL




ﬂ|||11|1|1|1|||1|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| I

298 ANALYSIS OF COAL SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.

698L02M 3 [ AN 9°2 ne- 0z € 19L” et v90° Z’ 698.0ZM
[LvL02M (AN 0°L Sl L 1 8 11s° is” L T LLvL0ZM
0Ly L0ZM 671 £l LS L 9°8 9 18s” 18S° EE’ £’ 0LpL02M
697 L0ZM 2°1 8°'8 It L 82 [ ew” ep” ov” 19° 69%L0ZM
89V L02M 9°2 18L° It L 8'9 9 18L° 8L’ Ep” 9° 897 L0ZM
L9VLOZM 56" 06" 0°s 0° 0°9 ] we” we” 8¢° £ L9V L02ZM
99rL0ZM 't 8" 06t L v°E 9 LE” UE® ovo* v’ 99b L02M
S9vL0ZM 06’ S°l I L Lz 9 e e e v’ S9v/02M
PovL0ZM il 972 8’9 | L's ] ev’ 1A 1rA LA v9vL0ZM
9V L02M £G” £°1 4 | 6°2 4 e mwe” §40° £ E9VL0ZM
29vL02M 0°e LE” 0°¢ A 8l 8 et eL” ET’ L’ 29vL02M
[9¥L02M 6°1 SS° ¥4 L 0L L 10s° 106" Lz A 19V L0ZM
BEESOZM £l 9s° 0°€ I S'9 S 162" 162’ 1010° 1A BEESOZM
LEESOCM S'1 8L* T - [ 8¢ 9 16E”° 16t” 1oto” L LEESOZM
[EESOZM 28" 't 8l Z° [t S 1se” 1se” 290" £ [EESOZM
62E50ZM or” L L' [ ve Z 1et” vL® 820" 2’ 62ES0ZM
82E502M §°2 £°2 S 4 4] §2 el et 8L" 01 B8ZESOZM
L2ESOZM £t 9°v 61 e’ 62 vl 1eL” 1eL” 4 8" L2ES0ZM
S2ESOZM 62" 072 6°¢ g 0°s S el” £e’ 21’ £’ SZESOZM
P2ESOZM rAN ! 9°1 9°'8 2’0 91 £l 16v°0 160 101070 S0 PZESOZM
dIGWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd H3IGWNN
31dWYS S-8N S-OW NW n In v S-NI S-0H 9H 4H ERELA

$391435L(Q UJIISAMYINOS Ay} wodj

‘panuLiuo)--A3IN3uay uuaise]

saldwes |07 snouiwniig §[[ 4O SUOL}RIIUIIUOY JUBWA|I-3JRUL PuR *-JOULW *-JOfRW--p 3Lqel



o
Q
698.02M 't 9°Z 22 10€ 19°1 120" 2’9 114 S5 v'E 698.02M
[LPL02M 10°¢€ 6°9 £°2 Iov 8°6 180° vl 0ee It It [LbL02M
0LV L0ZM 10°E 672 [t 0¥ 18°§ 160° ST A4 £l S'8 0Lk L02M
69vL0ZM 10°€ 0°v [°s 10v E°v 190° ve b S 10°e 69k L02M
89V L0ZM 10°€ L2 1)) 1oy 18°4 A% £'9 Rl It 1A 4 89vL0ZM
v
mm L9vL0CM 10°2 L1 e 0v e 1s0° 0°6 L4 A 6't L9V L02M
MM 99v/L0ZM 10°€ 92 872 lov 1L°¢E 1S0° 0°¢ Rl Zs 9%/ 99vL02M
mM S9¥L0ZM e g2 2'e 1ob 1L°2 wo- 21 eb vl L't S9rL0ZM
v9vL0ZM S'E v L'E 1ob 2y 190° 2 1144 0t 'S 9vL0ZM
mW €9V L0ZM 10°¢€ i S'S lov w2 wo* L9 Ri44 143 €2 £9PL02M
& 29V L02M 9'l 6'E AN 43 2L 1t 91 ev bl 9°F 29V L02ZM
Firy 19v£0ZM L[4 ['E ST 108 6°8 1407 0°p 1144 ST 96 [9vL02M
BEES0ZM §° 6°1 06° 108 16°¢ 1v0° £ nee Lt 2z BEESOZM
i LEESOZM P4 v'E E°L 108 16°€ 190° L°6 1ee 62 A LEESOZM
= [EES0ZM 972 0°E 0't 109 15°€ 1S0° 9°§ ez L8 S°E [EES0ZM
><
| = 62E50ZM 9* 8°1 8L 108 rA 120" 971 a2 8°9 01 62ES502M
a 82ES0ZM 8°b Lt 2'1 108 1€l 161" T4 02¢ £ |4 B2ESO2ZM
mm L2ES02ZM 6°€E 9y 0L° 104 S°6 s v'6 0L £l I LZESOZM
G2ES0ZM 0°1 9°¢g LI 109 £ 120° L°2 1ee 61 'y GZESOZM
b2ESOZM Ll £'r 81 104 0°s 14070 el 6t 4 el rZES0CM
d38WNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd d3GWNN
31dWYS e JS as 84 S-dd S-0d 8d d S-IN S=ON 31dWYS

*panuLuo)--A3onjuay udailse]
*39L43SLQ U43}S3MYINOS Y] woJj sadwes |RO) SNOULWNILE G 40 SUOLIRJIJUIIUOCY) JuaWR|J-3JJ) pue “-doull *-Jolep--*f 3alqe)




.

-

-4

L~ 698LOZM vl 182 nre nre 08" 44 102 1€ 10" 06" 698L0ZM
O ILvLO0ZM 12 2y 15€" 15€° 82 2 10p° 002  HOO" Pl 1Ly LOZM
& 0LbLOZM 91 £°2 10t st €1 £2° 10€” oy HOO " 91 0LvLOZM
o 69VLOZM ot 0'2 162" 162" 0§° 60° 0p° LE HOO" op* 69 L0ZM
o 89v/0ZM vI 't 1€S” €S L1 52* 08" 62 HOO" 0"t 89vL02ZM
=

& L9vL02M 56 08" €2 €z 01 60° 10€" S€ 180° 08" L9VLOZM
S 99v/0ZM '8 08" 152" 152 01 92° 108 2y 0E" €1 99y L0ZM
% sov/ozmM 0L £p” 18r° 181 06° 2 100 SE 190" 08" S9vL0ZM
= vovLozM 21 't 162" 162 el % 10t 62 160" 01 v9pLOZM
2 £9v/0ZM Pl 18" 191" 191" 08" 9" 108" 62 90° 59° £9vL02ZM
w

W Z9p/02M vl 28" 160" 164 2 22" 3% i1 oL 01 29vL02M
= 19vi0zZM £l i WE" e Pl 91" 100 02t - €1 19vL0ZM
= 8eesozM 5°6 152" 102" 102 2'1 e 9" Ly I 08" BEES0ZM
&  [EES02M 91 58" 192" 192 o1 02* 1% by 9p* 2°Y LEESOZM
o,  LEES0ZM 21 Pl €2 €2 2”1 £2° 102 0€l SU° Pl TEES0ZM
[FH) i
..,M 62ES0ZM 19 pe* 180" 180° ov" I 102 b 1€0° ov 62£502M
< 826502 £§ 5°€ 18* 18" 0°¢L 2" 0E* 0€2 't v 82£502ZM
7 Lzesoen 0€ 0°2 105" 108" 0'v 0€" 61" €l 81" €2 L2E502M
X seesoz 51 (8" £r” 01" 08" T4 o 0g” 021 02 i SZESOZM
O b2ESOZM b2 61 1EE°0 1EE0 % €€°0 L0 98 90 5°2 2ESOZM
(.

o

w HIGWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd YIGWNN
® I1dWYS S-A n S-WL S-11 HL a1 Vi S-¥S  S-NS WS 31dWYS
=

=

o *panuLuo)--A3oNjuay udaise]
4 *31314351(Q UJa}SamMY3InNos ayjl wouj sadweS [L0) snoutwnitg L[ 40 SUOLIRJIIUIIUOY JUAWS|J-30RU| PuUR “-JOULW *‘-JofeW--"p aLqel




301

e €2 g’ 8¢ 91 698L0ZM
vl 144 L €°g 0°2 1LbL0OZM
59 2t 8 6°S 91 0LV LOZM
ot €2 9 '€ 52 69%L0ZM
ST €1 L 6t 01 89 L0ZM
(¥ ]
7 0°9 €1 € 02 2’1 (9VL0ZM
= 26 0€ L 6% 61 99b£0ZM
= 2°9 €1 'S b2 12 S9vL0ZM
= L I G "€ g1 b9V LOZM
o 0L 02t g 6°€ 22 €9V LOZM
=
5 6°8 ot 01 'y 22 Z9v£L0ZM
i 81 st L 2'9 06" 19v£02ZM
"t Lt b Lz 01 BEESOZM
o (n 21 G S'p 06° LEESOZM
— 0°S i 6 9°g 06° [EES0ZM
o
= 8§ bl g '€ 81 62€S02M
e 12 12 91 L'8 oL 82€502M
a 91 92 e ¢ 0°L 81 L2E502M
< 6°9 12 g’ 9'p 08" SZESOZM
I 21 2’1 9'8 €1 pZES0ZM
Wdd Wdd Wdd Wdd Wdd ¥3EWNN
S-uZ NZ A S-A M 31dWYS

*panuL3uo)--£3oNjua)y u4aise]
€10L43SL(Q U43]SaMYINOS 3y} wody sa|dwes (RO snouLwniig GI[ 40 SUOLIRAJUIIUO) Juswa|3-3Jed]| pue ‘-Joulp ‘-sofey--"p alqel



| _ S

10S2Z12M vE 950" 800" 800" 100° 810" L00" 800" 800" 800° 10SZ12M
00SZ12ZM €5 Ev0" 9y0" L2 260" 120° 1zo* 0£0° 59° 2'1 00S2Z12M
965Z12ZM 3 610" 6€0° (11 A 020° 0E0’ 040" 98" €1 96pZ12M
G6HZIZM 2 220" 80" £E" 81" 820" 690° 060" z8° 6°1 S6PZIZM
o 160212M 62 v20° 8E0" £p° £80° €20° 620" 250° 99° & 160Z12ZM
-4
Lo 060212M o1 0s0° I 11 81" 220° (90° 9r" 8°1 G2 060212M
©  680212M v2 620" 160" 6°1 i pI0° 190" ane o 9°2 680Z12M
e §50Z12ZM SE vv0* (90" Zi 9¢" 810" 880" 660" 61 §°2 GS0Z12ZM
v YS02I2H SI £v0° ¥90° S°1 9r* yI0° bv0* e 2'1 81 pS0ZIZM
o I£9112M 6°€ 020" 520" eL* 60" 910" 610" £50° £y i 1E9TT2M
=
05 LbEOTZM 041 590" 0£0° vz bv0" v10° 520" 060° 99* 2'1 LYEOTZM
> 9vEOIZM S 7.3 920" 8°€ S80° £00° €€0° [L0° £p* 68° 9YEOTZM
Y v62012M 2'2 1v0" 8€0° 2t 280" L10° €20° or’ A g1 762012M
=  5S2012M 8y v20° 910" 0°2 920" oro* oro° 050" £2° lE" G52012M
3 ¥s2012M 0°2 120" 590" g8e" AN oro* pS0* 090° 61 52 pSZ0L2M
v
& £S2012M (1]3 210" 610" 62" 2€0° £10° £10° bS0° 2" 2p" £52012M
~  ESI0IZM ov 290" £20° 6°1 260" 220° 820" (90" 1s° 89° €STOT2ZM
S 2SI0I2M I Sv0° 9t£0° S°1 $90° 020" 610" or’ i 8" 251012M
& G/9602M 01 020" 1£0° 2 640" L10° 0€0° v60° 85" 16 G/9602M
.,  B0S60ZM vt or’ 290° (A pz* £20° 650° 1.0° A ¢ 0°2 80560ZM
[FE )
m L0S60ZM I £v0° 620" 89" 090" 610" [zo* 9p0* 6L° 06° L0S602M
= L12802M S'b 1600° 590° 92 2 610" 8€0° 1% 7 Pl L12802M
L 20280ZM 8¢ (50" bED" £°T kA 3 0€0° £20° £L0° (8" 66" 202802M
= GB6L0ZM 0°6 vEO" yI0* 8¢ " £90" s1o° £20° 00" £e” 25" GB6L0ZM
O YB6L0ZM €€ 220°0 010°0 ¥9°0 820°0 [10°0 0€E0°0 €r'0 02°0 I£°0 p86.02M
[N
o
o d3GHNN (1NI2¥3d)  (INID¥3d)  (INIDH3d)  (INIDYW3Id)  (INIDYId)  (IN3D¥3d)  (INIDY3d)  (UN3IDYId) HIGHNN
wm 31dWYS Sy S-9v Il 14 A N M v) v IS 31dWYS
(= o
=
=r
i *pPanuLu0)--£yINJuay udalse]
e *30143S51(Q UJa}SaMYIN0S 3y} wody sa|dwes [RO) SnouLwN}Lg 6L 40 SUOLIRJIUIIUO) JUBWA|I-3J0J] pue *-JOUull *-Jolep--‘p alqel



[0SZ12M ve 00S°T 0°€ L St er £ 8°8 £l 12 [0S212M
= 00SZTcH 2°S 005°T 0°4 20’ e 16" S 61 € 6" 00SZ12ZM
" 96k21ZM 6°8 006°1T 0°¢ vo* 9t 19° b4 Ly 8¢ 19° 96v212M

S6PZIZM L'E 002t 141 €0° St ' S 9. 14 L S6vZIZM

160212M &N 006°2 0°9 €0° Ly 1§8° 4 91 2t 1§° 160212M

060212M vy 002°1L ¢4 £9° 2t 1271 4 EL 2y 12°t 060212M
680212M §'9 oov't 92 0z* 1At et Z 0ET 134 2°1 680212M

G50212M 672 029 61 or- ST et £ v 95 12°1 G50212M

vS0ZIZM 8°S 02L 9l vo* 4 6" I 0S 29 16" pSOZI2M

[E9TIZM 4 0€E6 0°s L0° T4 e’ 4 LT 0t 1e° [E911ZM
%

mm LYEOTZM 6°8 00tT'tL £l - ve 18* £ T4 Se 18° LPEOLZM
— 9YEOLZM 74 002*2 Sl S0° 8€ 10° 1 14 91 61 10°1 9pEOTZM
= v62012M A 1 008°2 (il vo* 8] ira 2 SS 174 1L v6201ZM
< ELETA4, 2l 00€°T 0°€ zo0° 62 1s” Z 8} ST 1§° SS20L2M
mw [ETAU R4, ] 1}3 02s €E S0° 81 -1 14 143 vS 't LETAN &4,
=

= £52012M el 00v°L S'b £0° 43 LA Z 0t vl e’ £52012M
- EST0IZM 6°2 ooe*z 0°6 £0° 82 19° Z €L 02 19° ESTOLZM

ZSI0LZM 2's 00s*z ot 90" Ly 19° L 92 0€ 19° 2610T2M
i 5£9602M 81 00S°T ST £0° LE A S éZ 96€ 1w SL9602M
= B80560ZM 6°§ 0ov*L ST €0° 43 1071 ) 25 T4 10°T 80560ZM
><
Wm £0S602M 0°¢ ooe*z 0t 90" 2y 18° £ 9¢ 02 15" £0S60ZM
al L12802M "L 002°1 ST vo-* 6L 16" |4 L2 6" L1280ZM
= 202802M L'e 064 ot €0’ |4 19° I 13 T4 19° 202802M

GB6L0ZM It 00z*z 0°S S0° SE 1€’ 4 9t £l e’ SB6.0ZM

rB86.L0ZM 8°6 00z‘2 0°b €0°0 £ 1€°0 L 44 31 1€°0 786£0ZM

H3IEWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd dIGWNN

171dWYS 0d 1 12 a bl S-14 S-38 S-ve S-9 S-ny 31dWYS

*panuLju0)--A3INjuay uuaise]
€32143SLQ U42ISIMYINOS 3y} woJj S3|dweS [RO) SNOULWNILE L[ 3O SUOLIRJIUAIUO) JuBWA[I-3IeJ] Pue *-Jouiy *-JofeW--"p 3Lqel




[0SZIZH 9°8 64" L' ov Er’ L* |G ¢ S°9 | L'E [0GZI2ZM
00S212ZM 44 &l ¢ 9°'9 0s EE” 16° 16°1 8L 8" 91 00SZ12M
96FZ1ZM '9 1eg” 9°t 09 [z: 6° 1271 v'6 b v'e6 L1744,
S6VZ12M L1 101 6°9 0s Se” L” 18°1 St L* el G6PZIZM
ey [60212M 0°€ L’ 0°t 08 r74 s 1S°1 4 5 0°8 160212M
o
= 060212M 52 181 0°§ 06 £S” 12t 1L°E |4 9* 02 060212M
pet 68021 2M §°2 18°1 2°s 0El 09° 18°¢ 192 61 L* 81 680212M
m SS0ZIcM A 18t L°S oot 0s* 121 1iLe 0E 8°I 02 GS0ZI2M
v vSOZLZM 'l RNt £°E 09 6E° 16" 102 4 22 EL pSOZIZM
=] [EILIZH 81 sy’ 9°¢ 081 61" 10°1 e 6L Z 8L [E9LIZM
=
m LPEOLZM 91 8t 28 op SE”° Pl 5%¢ B°L 2 [t LYEOTZM
«n 9vEOLZM ST W'l '8 ov ve” 10°L e ST ' 81 9bE0IZM
= v62012M 6°E A 8°E 09 19° 8" i | 2Z v’ 91 v62012ZM
_m GG2012H 9'6 eLs 82 10t St” s° -t It é’ 5°9 SS2012M
m LET{1184,] It 19°1 2°S 0s £9° S°1 we 61 't e vS20TZM
% EGZ0LCM Z2's 19e”° 22 ot L §* 9* St A £°L ESCOTZM
e ESTOLCM I 8" 2°5 0s £g” 19° 1271 £l £ v°9 ESIOTZM
W ZSTI0ICM ['E 168" 0°€ 0s 0e* 19° et 6 £ gL ZST012ZM
m SL9602M 0'6 18°1 L'y 0L LE” B 6°1 8°6 £ ['6 5/960ZM
B80S602M £ W'l | &/ 0L 1 10°1 e LE 't El B80S60ZM
7]
[F5]
o
W L0S602M £°S 1L’ Ly o€ £€2° 1s° -t L2 é’ 2’6 L0S602M
% L12802M Bi4% 't o'e 1] §¢° 16° 10°2 1’6 6 Pl L12B0ZM
" 202802M 28” 81 LE 0¢ eZ’ 19°* w1l It §° 6°6 202802M
m S86L0ZM v°8 E'T 6°¢ 08 62° e’ 19° £l e 9t GB6L0ZM
(&) v86.02M 0°L 0L°0 L2 0E or-o 80 6°0 ot [°0 6°t r86.0ZM
L
o
m YIGWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd 438WNN
H I1dWYS S$-39 S$-Q9 S-v9 i n3 S-43 S-AQ nJ SJ ) 31dWVS
=T
=
=T
<t *PanuLiuo)--A33njuay uaaise]
mw f10LJ43SLQ UJ433S3MYIN0OS By} wou} sa|dwes [RO) SnoutwniLg 611 40 SUOLILLIUIIUOY) JuUdWA|]-3J0J)| PuR “-JouiLy *-Jofey--*p 3a|lqey




10S212M L Z2'e bl | 072 [ ir1% Ie" or- L 10S212M
S 00S21ZM L't 8°9 vl Zr 8°s € 109° 109° L £’ 00S21ZM
&3 96¥212M 8"l 8°1 9°9 L 2L & 1LE° LE° or: LA 96v212M
S6kZ1ZM 8°1 I L1 L 9y L Uy” rin ST” A S6veIZM
160212K 98" v6* 'L | Sy £ nee” lee” S60° £ 160212M
06021ZM £z 6°t 99 Z° 9t Al 108" 108* vLe 9° 060212M
680212M Ve §°§ [E 2’ 8L 2l 128° 128’ e: 6° 680212M
GS0212M L't 872 21 2° 6€ 41 L | 128" 850" S° SS0212M
rS0Z1IZM 92 8°1 SI L ST 0t 129° 129° 250" §° PSOZIZM
LE9TIZM 09° 9z° 0°9 | 4 S°v 4 102* sy’ G80° 2° [E9TIZM

(7]
Mm LYEOTZM 2'l 2'8 8L 2’ [t 9 19s° 196" 880° 2° LPEOLZM
= 9vEOTZM b 1589° e L 9°E 6 199° 159° SL0° §* 9vEOIZM
= P6Z0LZM £8° 19° 0°s i3 |4 SL y® rAa 990° g v62012H
< SSZ0LZM 28° 1EE” 22 | 5 "2 2 TEE” 1EE” 8" z* GS20I2ZM
mm vSZ0LZM 0°t 0°2 6°8 e’ 44 ve e wL” 0e* S’ vS2012ZM

=
] £GZ0LZM S 60" L'v L v-e 4 191" 0e* ae’ 2’ £52012ZM
- ESTOLEM 29’ £°E ST & 9't 4 18t”" 18€”" L A ESTOLZM
2ST01ZM 6L” 8"l S'9 84 £°S L 1ov” ov-” 48 ) ZSTOLZM
e §/960ZM €10 (1 1] L [ > 9 e 9t” 0e0” £’ S/9602M
e B80S60ZM 8°1 0t 01 Z’ £l 8 159° 189° (i S° B805602M

><
mm L0S602ZM £9° L ¢ 8°¢ L 2’8 S 1EE” 1ee” ST” v £05602M
& L12802M 0L 0°€E 9s E 6°§ 8 129° 129° L 9° L12802M
mw 202802M 88" Sy 8°v ) i 0t S e’ ep” 1s° £ 20280ZM
G86.02M 9" 06" S'6 I ve Z 161" 161’ 2s0° Z’ SB6.L0ZM
r86.02M 2¢9°0 9L°0 14 [0 1 Z 18170 18170 2Leo 2’0 ¥86.02M
H3IAWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd d3IGWNN
I1dWYS S-aN S-OW NW nm n vl S-NI S-O0H 9H 4H 31dWvS

*panuLjuo)--A3INJuly u4aise]
$12143SLQ U43}SAMYINOS 3y} WOJJ S3|dweS [0) snouLwniLg 6[[ 4O SUOLIRJIIUIIUO) JUAWA[3I-3JeJ| PuR *-Jouil ‘-JofeW--"p alqel




Al R A A N B N e T B e B T O e B e e
I
10SZI2ZM g8’ 0°2 0°2 152 121 120° Ly Wy 62 22 105212M
00S212ZM 5°2 9y 0°2 10€ 10°9 160" st 14 vz 6°S 00521ZH
96bZ1ZM 2'1 bE 10°2 10€ 8¢ 190° L2 b st 5°§ 96vZ12ZM
S6bZTZM 91 e > 65°1 10¢ VAL 120" v b 8¢ 8t S6VZIZM
oo 160212M 81 1z 10°2 102 2% 150" v (1] '8 'z 16021ZM
a2
Lo 060212M 0°s £°% 10°1 6 10°8 12t 5L (8 A b L 060212M
©  6802I2ZM ' 8y 10°2 91 128 12t I b 91 pL 680212M
o 550212M 0°€ by 10°2 ST 12°8 12t 26 022 1z st 550212M
©1 pSOZLZM 01 52 10°2 €1 Wi 160" 'z b 1'6 o1 vS0ZI2ZM
& 1£9112M 9°'1 82 b2z A 10°2 1€0° 8L 213 5p 6'¢€ TE9TIZM
—_—
&5 LpeoreM 6'1 0t £ 10€ 19°s 180" £1 Ty 82 0°6 LYEOTZM
th  9bEOTZM Pl L't £'2 10€ 15°9 101" 8¢ 25 6€ 29 9YE0TZM
£ vez01zM 52 5 T 10p WUy 140" 9/ 2L 02 06 P620T2M
= 55201ZM €2 52 52 105 1€°E s0° 82 Wy 12 16°1 552012ZM
= vS201ZM 9°'1 9'p 12 109 WL nre 1 0€l 8y 21 vSZOTZM
v
W £62012ZM €2 £°2 L1 100 19°1 120" 21 oy 1€ '€ £52012ZM
~  £S1012ZM 8'2z 6°2 81 109 18°€ 190" 8L b '8 0°s £S1012M
= 2s1012M 5'2 §'1 59° 109 0 190" 8y 082 £l L5 2S101ZM
&  5/960ZM 81 i 2°1 102 0°¢ 0" 5§ oy £b [ 5/9602M
o,  BOS60ZM 22 9°g 52 £1 15°9 & o1 Ty 2t 9°L 80S602ZM
[FE]
—
S L0602 €2 8¢ 2°¢ 102 p (44 % 150° 21 13 bl £°g L0S60ZM
<  (12802M 12 0°2 0z* 6 12°9 160" 6°T 0€E 6°b 16°2 L12802M
. 202802M b'E L1 oL 102 €Y 190" 5y by £1 9L 202802M
< 586.02M 0°2 82 t°1 102 16°1 1€0° 0°2 v 8L 61 S86.02M
O v86L0ZM 1°2 Lz 01 102 PALS 1€0°0 26'0 ot 89 9'1 v86L0ZM
[
[ - ]
-4 WIGWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd HIGHNN
m 31dWYS IS 7S as ay S-¥d  S-ad ad d S-IN S-ON T1dWYS
=T
-—
=T
0 *panuijuo)--£3INJuUay UJ3}Se]
= $32L4351(Q UJ33SaMYIN0S 3y} wouy sa|dwes (RO SNOULWN}LE GL[ 4O SUOLIBJIIUIIUC) JUBWI|J-3JRJ| PuR *-JOULl *-JOfRW--'f 3Lgel




[0S212H 674 LS8° 180" 180° oy’ 8E" 160" 22 1€0° ov* [0G212M

5 00SZIZM st €1 08 100 b1 st el 8€  HOO" 06" 005212M
@ 96v2IZM 81 95 152° 88" 0°1 " or’ oor €2 oL 96v2Z1ZM
S66212ZM L1 56" 12¢° 12¢ 9'1 b9 b1 0L 101" €1 S6vZIZM
160212M 0'8 6°1 122 122 01 0z i AV & 09° 160212M
060212ZM €2 0°6 s Ws* 2’ ge 9z 0sT 18T 2'2 060212M
680212M b2 £ 156 156" 0'¢ o o€ oIt 8t 52 680212ZM
550212ZM €5 €2 195" 195° €€ 8z* 2z ot 8t 81 550212M
vS0ZTZH s1 1 12y 128 2°2 0z* ve: 06 I €1 bS0Z12ZM
TE9TIZM £°9 I Wi wr* oL 2 50° 33 €z’ 09° I£9112ZM

v
mm LYEOTZM L€ £s* 18€° 8¢ 06" 9y 102 0IL  HOO' 01 LYEOTZM
2 9peorzM or sz Wy Wy €1 62" 2t L€ HOO® 21 9IvEOTZM
= p62012H 61 6°1 12¢° 12¢” L2 £ i 0 '€ v62012M
< 552012M 8'y 2 122 12z 09 U L0° ST Hoo op S52012M
mm vS20TZM A L6 105 105 8'2 2 91" 9L @& e vS201ZM
= £s201zm £ ov - nr- 08" bl 102* 12 v0" 0s* £52012M
L £5I002M 56 86" 192° 192 09° € L0° 29 HOO 06" £STOTZM
25101ZM ¢ 65" uz e 06" 81" ot 00t 160 58" 251012H
S5 5/9602M 8'6 1€E 181" 181 2% 12 80" £b pr° bl 519602H
—  80602M 61 0°€ b Wb 92 g€ 91" vs 0z* 51 80560ZM

>
mm L0S60ZM €1 81 122 122 51 sz 60° b 10 01 £05602M
& /12802M ¢ €€ 12y 12y 6°1 vz 0z 0st vl et L12802M
& 202802M vl 0t 162" 162 2’1 9r* 60" 0Ll HOO 06° 202802M
586L0ZM 8y 58 €L €T 05 ot 0t ot 90" 0§ S86.0ZM
v86.0ZM 'y 1v°0 121°0 1210 0£°0 60°0 101°0 8 00 0v*0 v86.0ZM
3ISWON Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd  Wdd Wdd YIGHNN
11dWYS S-A n S-HL -1 HL al vl S-¥S  S-NS WS 11dWYS

*panuLiuo)--A3Injuay udaise]
*3101435L(Q U43IS3MYINOS Y3 WOJj Sa|dwes (RO) SNOULWNILE GL[ 4O SUOLIRAIUIIUO) JuBWA|J-3Jed] pue ‘-uouiy ‘-Jofey--"p 3Lqel




L9 [E s’ L9 A [0SZTZM
vE V'8 AR 8l €'l 00S212M
81l £°8 8" L1 6°L 96p212ZM
Ll [t 6° 0'6 't G6PZ1ZM
5 9y SL 9° L2 £l [60212M
92
o 21 St 6° 6°¢ 09°* 060212M
© 2t 0t AN 44 08" 680212M
m 61 2z 0°t 9°L LA SS0ZIZM
(7] 92 1] £ 1’9 £°1 rSO0ZTZH
o £°9 61 9" 9°€ L1 IE9T12ZM
=
& (1 33 01 29 52 LYEOTZH
ﬂ 8’9 56 L £9 6°1 9vEOLZH
_,u.n._ L6 8’9 0°t L°S 08° v62012M
_m 2L 2’8 g° E'E |94 SS2012M
3 21l 02 9'1 0°L 9°1 vS20L2ZM
= ;
u £°p 91 9° v°E 8-l £52012M
L 2’9 End 9° S°E LAt ESIOLZM
m L1 v'6 [ 02 ov- 2SI0L2ZM
m 2t [t 8’ 2’9 8°1 SL9602M
A L'6 2l 2'1 6°S [ 3¢ 80S602M
pr
W 8°§ vl L 272 06" L0S60ZM
% ['9 8l 9" A 800° L1280ZM
. 2’8 1] A 0°€ op" 202802M
= A 4 A §° e 2’2 S86/02M
o v's 6°p §'0 £°2 8°1 vB6L02M
M
& Wdd Wdd Wdd Wdd Wdd YIGWNN
2 S-¥z NZ gA $-A M I1dWYS
=
=3
© *panuiLiuo)--Ayonjuay uaaise]
m “30143SLQ UJda}SaMYINos ay} woJd4 saldwes [LO) snouLwniig I 40 SUOLIRIIUIIUO) JudwWA|J-3Jed]| pue ‘-Jouip *-d40fe--'p 3|qel




ZV6ETZM L'E 520" £20° AN 050° £20° 610" Lv0° XN 19° 2Y6ETZM

S Iv6EIZM Gb 950" g20° 2'1 1wo- 810° p10* 190° 0g* 96" IY6ELZH

™ /E6ELZM 01 910" 690" 61" 920" 910" v20° €l 68" L1 LEBETZM

9E6ETZM 2°S 810" L00° or’ £20° £00* 020’ ¥80" GL* 2 9E6ETZM

EEGETZM 1] £v0°" 120’ T 8€0° 220" vI0° 950" 9g" Ly £EGEIZM

2E6ET12M 2L 2€0° 910" 74 G20° L10° z210° ¥S0* sz’ op* 2E6ET2ZM

[E6ETZM 8t 950° 0€0° €1 vL0° 810" 920" 560" 0s* 8 [E6EL2ZM

221ET2ZN 9°2 050" £r” or- £50° L10" L10° 880° 01 'z ZZIE12M

| [ZIE12M €1 £L0° 880" v’ £E" 0€0’ ¥90° 950° 81 £°¢ I2IEI2ZM

| 0ZIETZM '6 o1’ £€0° £8° 2t Lo’ 9e0” 990" s8° 01 02IE12ZM
| Wy

mm 6LIETZM L o’ z1o° 1 820" 600" 020" 760" 62° Ge* 6LTETZM

- BLIETIZM (A 520" 800" 88 FATIN 210° L10° 6.0° 0z* L1’ 8IIEIZM

=  9I0EI2M 81 990" e’ 88" 82° 6v0° 990" SI* 6°1 9°2 9T0ET2ZM

< GroEI2M 9/ 990" £ bs* (a vEo” pED” 990" 6°1 6°2 GIOETZM

mm PLOETZM L1 vs0° 150" 81" 990" 610" 220" 090° 6L° 2'1 PIOELIZM

5 CIOEI2M (1]¢ 61" pL- 61 29° 90" bL* 260° £°¢ 6 €I0EI2M

| S ZI0ETZM 85 180" 690° 2'1 2€" peO” 660" 80" G'1 27 2I0ETIZM

| [TOETZM 1L bED” 8€0° 't ot £20° SE0" 260" (7 86° II0E1ZM

| o OIOEIZM 6b LE0" s10° vl pEO” 510° 820" €L 9z’ 6b° OTOETZM

| —  G00ETZM (1141 1v0° /80" L2 82" Sp0* LL0° €L €1 92 600€T2M
| e

Q  29/212M bt 990" 0€0" 62" 150" £00° £20° v£0° vs® 98" 29L212M

W 09£212M 9y £90° 680" 'z ar’ 020° Iv0° 9/0° €1 81 09/212M

o 65/212M [z €2’ v90° 1 1 AL° 820" 0s0° vL0° 61 £°2 65.212M

8S/Z12M 52 180" S10° 6°1 220° L10° s10° (80" 8b° 25" 8S/Z12ZM

205212M L2 150°0 pI0°0 €170 L10°0 SI0°0 §20°0 b0 [£°0 vE0 205212M

HIGWNN (IN3O¥3d) (IN3J¥3d) (IN3ID¥3d) (IN3D¥34) (INIDW3d) (UINFDW3d) (INIDYW3d) (UNID¥3d) YIGWNN

ERETI Sy S-9v Il 34 b N W v v IS 31dWYS

‘panuLiuo)--A32njuady u4aisel
*310L43SLQ UJ3}S3IMYINOS 3y} wouy saldwes |e0) snoutwniig 6L JO SUOLILAFUIIUO) JUBWA|J-IJRJ] pue ‘-uouly *-JofeW--"f alqel

| gite- T CEeR Ot etk .t o4aw” & e S ST e SRR EeeLee L



: o
R - R R B B D G O G R O B T O e B aE =
I
CVEETIZM FAS 0ozt 0°9 vo* Le 1e* £ 4 L1 e” CVOETZM
[V6ELZM S°L 000*1 0'F 10° 12 LA l It g'8 A IV6ETZM
LEGETZM 571 008°1 1] v0* €2 19° 4 ov 43 19° LEBETZH
9EGELZM L'9 0or*e 0°¢E £0° vE 153 [ 2e I are 9EGETZM
- EE6ELZM 2l 004%2 0'9 20" 6E e’ £ A S 91 12" EEGELCH
e
—_ ZEBELZM I 0o0*2 0°s S0° LE e’ 2 A1 vy e’ ZEGELZM
Q [EGELCM ve 00s*2 S'8 9% vE 15" £ €2 0¢ 1s°” [EGETZM
_nm CZIETZM S°E oov*1 92 v0*" 81 18° 4 26 91 8" C2IELCM
w [ZIETCMH 2é 00r*I1 6E 4% 02 12t 9 v9 44 1271 [ZIETEM
o 0ZIELZM 8L 100t St Sr* T4 19° S 2s ¥4 19° 0ZIELZCM
=
m GIIELZM L'l 005°2 0°t s0° Le e’ 4 144 [T e” G6IIELZM
w) BIIEIZM L'9 002*z 0°¢t v0* £l TE= [ éé £l are BIIELCM
.,n.m_ 9T0ETZM 6°v 00E*L L2 L0° 8L ) ¥ ¢ é 0Lt 43 121 9T0ELZM
_m SIOETIZM 8'9 00s‘1 82 L0° 02 L1k S 95 [€ -t SIOEICH
m PIOETZM ot 009°2 |34 E0" 81 1s” 9 4 8l s° PIOEIZH
_mn.. EI0ELZM £l 00s*T1 Ly ) [t 'z £ ovl 4 ML EIOELZM
Lz CIOETZH 6°¢ 00L*T LT 60" L1 P L 06l LE 121 CIOELZM
W [T0EIZM [°4 oop*2 0°L S0° 22 19° £ 6L €2 19° TIOELZM
m OTOETIZM 8'E 008*1 0¥ 1 L2 1s°* _ é 514 pL s” OLOELZM
- 600ETZM It 000°1 vl 90" ve w1l £ 8L 6t 'l 600ELZM
L
m 29L212M £°9 000*2 At 20 92 b’ £ 0L 1 A 29L212M
% 09/212M £°9 0og*2 92 90" [ 10°T £ 174 6 10°1 09.212M
i 65L21¢2M El oog*z bE 60" 1] bl ir48 2€ 11 6SL2T2M
m BSL212CM 'y 002'€ 91 S0° 62 1s° I ps LT s” BSLZ1ZM
(E 20SZI2M 8'v 002°2 0'9 80°0 0t 12°0 £ I 91 12°0 Z20S21ZM
.m.v
m YIEWNN Wdd Wdd Wdd Wdd Wdd HWdd Wdd Wdd Hdd Hdd YIGWNN
H 31dWYS 02 1 10 a bo1¢ S-18 S-38 S-vd S-4 S-ny 31dWYS
=
<C
o *panuLIuo)--A3InJuay u4ajse]
pod “301435L(Q u4a}SamMyinos ayl wouj sa|dues |eO) SnouLwnILg AL 4O SUOLILUIUIIUO) JuaWd| I-3J0d| pue *-aoull *-doley--p 3|qel




ZY6ETZM 0°L ev’ ['E 09 61" 5 6° I e’ 2L ZVBELZH
—  IV6EIZM It 109° 9°¢ 08 ar” b 0 16" I L 0°8 [P6ELZM
™ LE6EIZM 2’ 66° 6°1 08 9¢° I W'l £°6 [ 6°8 LEGETZM
9EBETZM 1°L 11e” S°1 0€ or- £ I §'S L L'z 9E6ETZM
EEGELZM 'L 4 Ve 113 e’ 9° o't Zl |5 | 2 4 EEGELZM
ZEGETZM 0°s ve* 82 1141 SL* §* 8" 0°6 | 9°r ZEGETZM
[E6ELZM L°6 WL 9 0L1 4 1s° 'l e £ €l [E6ELZM
Z2IELZM 9°1 2°1 v°E 1] LS’ 't RVANT S Z’ LT 221ELZM
[2IETIZM €L 18°1 vl 08 I et 3 A1 €2 6° L [ZIETZM
0ZIETZM ST 01 V'8 0e Sp° 19° G2 Iy 6° Ir 02IELZM

(%]
m 6LIELZM 8°8 11s* b'E 1] 60" e’ ' 2’6 Z° S'S 6IIELZM
& BLIELZM 8°€ 62° E°L 1] 1% s 9° b6 s £p BIIETZM
=  O9I0EIZM £9° 8°1 L9 0€El £S° 12°1 19°¢ 0e 6° 1z 9I0ELZM
< Gr0EIzM £ 1T £'8 114 LS° vl 1572 62 g* 22 SIOETZM
mm PIOELZM v°S |94 8°6 (1] £9° £°2 L'y 9L £ 48 PIOEIZM
| e} ETOEIZM v'9 1°E £l 0oz =L e 19°v IL £°2 vE ET10ELZM
mw 2I0ETIZM 01 18°1 It 0st op” et 19°2 A% v ST CIOELZM
LIDEIZM 21 198° L8 1] 61’ 19° 1E°1 £l G° 8°6 [IOELZM
en OTOELZM 6°6 189° b€ 114 vL- 5 10°1 0°6 L 2's DI0ETEZM
= 600ELZM 81 10°2 2’8 06 62" LAt 10°€ 91 $1 61 600ETZM

><
= 29L212M L°E 165" v'E 1] e’ 't 6°1 ST g* 9°9 29L212M
-~ 09£212M Lt 15°1 2L ovt 6v" 9°1 12°¢ ée 9° L1 09£212M
mm 6SL212M 9 6°1 r's 08 £8° 'l 152 SS9 9° 61 65L212M
S°t 118’ 2'¢ 09 oe’ 1s” L't 91 L L's 8SL212M
20S212M 8°L (870 g2 Ot 8L°0 01 Al ! TA S [0 L's 20G212M
H3GWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd YIGWNN
11dWVS $-39 S-a9 S-v9 E n3 S-43 S-AQ n S B 11dWYS

*panuLiuo)--A3onNjuay uajse]

85L212M
m 319143510 UJ2)SaMYINOS Ay} wouy sa|dwe§ [RO) Snoutwnlig LT 4O SUOLIRUIUAIUOT) JUBWI|[I-IIRJ] PUR *-uouLll “-Jofen--'p 3Lqel
_
_

- E - N S & BN G D G @ G &GE G G S & & .
%



ZV6ETZM 9e" ve" v°9 L 9°t £ 161" 6t” 060" 2’ CPEETZM
IP6ELZM és’ 12 Py | 0°t Z e 1Le” 2l 2" [P6ETZMH
LEGELZM 9 [ 29’ s 2 s 91 ir4 A ird 0s0* L LEGETZM
SEGELZM 62" S6° g8't = 0t [ 1ot” Jor” or: 9EBELZM
— EEGELCM gt" 1A 9°2 L v'e £ 9t ve* 2 A3 EEGELZM
po4
e ZEGELZM 9z L’ 9°2 r* 81 4 1A% 61" er’ [ ZEGETZM
et [EGELZM 26° 81 | g 4 .43 ¢'6 4 se” sE” 060" £’ [E6ETIZH
_nh Z2LETZCM £ 58° 6°E ¢’ 2’9 91 12s” 128" 0co’ 6" C2IELZM
) IZIETIZM LT FAA 48 v’ 91 61 e” 2’1 0so* 8" [ZIETZCM
[} 02TIEIZM 14 9°2 LE A L9 L se” 18t” ve0” S 0ZIEIZH
=
m 6IIEIZM 28’ 22 5°9 | G £°1 [ ee” ee” L20° £ 6LIETZM
] BIIEIZM SE” 88" 2’y G 0t I 160° 160" sto’ L BLIEIZM
= 910EIZM Sy St ST L vE ST 108" 108" et 8’ 9I0ETZM
m SIOEIZM 9 120 8'b A vE ri 8L’ 18L” 6v0" 6" SIOELZM
m FIOEIZM 02 .5 6°E £’ 8'8 A IEE” 88" v80" A PIOETZM
% ET0EIZM 8'v 8’y 48 v 09 ve 'l w1 0E” 2’1 ETOELICM
- ZIOETIZM 0°€E 9°9 £l 2" 8L 6 108" 18 1 8L* 9* ZI0EIZM
m [TOETZM Pl AN S Sl 43 It 4 16t” 16E° 890" £ LIOELZM
m OTOEIZM 06" v 61 L 81 4 e’ 1e” 0z’ A OTOEIZM
n 600ELZM £°¢ £°L 2z L’ 0e L 1¢6° 126° (1] o 600ELZH
(VW)
m 29L212M 8L 81 120 L 0°€E L 14e° 6" 61" £ 29L212M
% 09/212M 82 6°1 Zt L’ Sl 1 169° 169° [E° £ 09L21¢M
3 [ TRARA, ] 9°'1 s I ra | X4 91 WL WL e i £ 6SL21CM
m BSL21CM 01 9°1 4 4 0t 8 LE” 1LE° ée’ L B89L21¢2M
(=1 20G212M [L°0 't 6°t ['o LE £ 19170 82°0 ve o ['o 20S2I2ZM
S
m YIGKWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd d3IBWNN
H I1dWYS S-aN S-0W NW m 1N LA S-NI S-0H 9H 4H 31dWvS
<
=
o~ *pPanULIu0)--A%INJuay udailse]
ﬂ.u *301435L(Q U4a}SaMYINos ay} woujy sa|dwes (L0 SNOULWNILE G O SUOLILIJUBIUO) JuaWd|I-3IJeJ| pue ‘-JOull *-Jofep--*p 3Lqel




ZV6ELZM 81 52 06" 10€ 16°1 1e0° 48 il4} 02 02 ZY6ELZM
O Iv6ELZM | 4 LT - ¢ T0€ e wo* 91 L4 8l 8°¢ [F6ELZM
™ [E6ETZM £°2 972 't 10€ S 190" 8°S Rl 8°¢t 2l LEBETZM
9E6ELZM L1 8°1 0L° 10z 10°1 11o* A" 144 6°F L 9EBETZM
EEGELZM 9°1 6°1L 09° 10v L't 120° 9°8 144 92 vE EEGETZM
ZEGETZM AN L't 09° 10€ [N} 120° 9'9 Ri44 az 9°Z ZEGELZM
; [E6ETZM L2 59 ve 10€ 1S°€ 1s0° 21 LS 9z 'y [E6ETZM
| 22TELZM 0y S°¢E 10°e 109 9 180° €L o1s S'8 9t ZZIELZM
[2IETZM L't 6°6 0°e 0L '8 1% ST 19 4] 83 [ZIELZM
0ZIELZM e 8°L e 10€ 9°g 190° LA 0ET 81 It OZIELZM

(7]
mm 6LTETZM 8¢ £°2 1072 10€ €2 1€0° 't al44 6°6 9°l 6LIELZM
—  BTIELZM 91 'L 1071 10¢ o't 110" 't Bl44 §'L Z2°¢ BLLELZM
= 9l0c12M A 4 £°S 0t 10€ 10°8 1etr” a1 08L £l 148 9I0ELZM
< SroEtzM 2's 2] 671 10€ 0'8 JEE" [ LS 22 LT SIOETZM
mm VIOELZM §°¢ 9'9 L't 10€ S 1s0° v'9 091 or LT PIDETZM
S cI0ETzM r'9 21 0°€ L2 Wl 1e: 61 081 9 [E ET0ELZM
Mw CIOETZM £t 9°s 0°t 81 V'8 1et” 9L 26 2t £l CI0ELZM
[IOELZM 22 82 'l ] 16°¢E 190" 0°'8 v 4 9°p LIOELZM
oy OIDELZM 28 £°2 08’ 10g 1°E 1s0° £9° hl44 S B2 OTOETZM
™ 600ELZM 0°t L°s £l ve 12°6 L [t 99 2e §°6 600ET1ZM

><
2 29/212M L1 L'E 107t 10€ 0°€ 0° 6°S ott 91 86 29L212M
W 09L21¢M 1 9 102 0¥ £l 101" 91 (1743 vl Z1 09£212M
mm 6SLZ12M §°9 L9 1072 2l b8 e Ll 06t EE £ 6SL212M
B8GL212M £t 92 10°2 0¥ 1L°E S0° 6°S 08¢ §°9 2'6 BGLZ12M
20S21IZM 2’2 v'e 10°¢ loe L1 12070 [ il44 974 9'p 20S212M
HIAWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd H3IAWNN
I1dWYS ER 1) as 2y S-dd S-ad 8d d S-IN S-ON 31dWvS

*panutLjuo)--A3Injuay uJajsel
©10143SLQ UJD]SAMYINOS 3y} wody sa|dwes LeOJ snoutwniLg L[ O SUOLFRAJUIIUO) JUBWA|J-3DR4] Pue ‘-JOUull ‘-40fel--"fF 3LqRL



B

ZVEETZM 2’9 pE”" B | > g JEL” 06° ez L0° T4 s0° 0L ZWBETZM
LPEELZM 0’9 08" 181" 181" 08* 9r- 60" 0e 190° 0s* Lv6ETZM
LEGELZM £°6 66" 162" 162" 9°t T 0Z° £6 66" 2'¢ LEBELZM
9EGETZM 8¢ £E” 190" 190° (1] s 160" 9% 120° (1] 9E6ELZM
- EEGELZM B8°S ve” e 1ire 08* 02 102" 62 0" 0L EEGELZH
2
—_ ZEBETZM 2'y 161° 160° 160° 09° 7 4 iy 1ot° 92 1e0” 09* ZEBETZM
= [EBETZM LT AN 1 1ee” 0 0°L 6E” LT* 124 180° 't [EBETZM
m ZZIELZM SI £l 1sE” LE’ 8't 29’ 6E" 0ot 0'1 0°¢ FAARANA, |
] LZIELZM Iy 6°¢t 148" 148" 6°t 9°1 ve* vL 8E" 'S T2IELZM
(= 0ZIE1ZH BE L1 192* 19e* S°I bE”" 80" 56 8z° 9'1 02IETZM
=
m 6LIETZM 8°v e’ 191° 191° or* L0" vo* 1184 HOO* 0g" 6LIETLZM
W) BLIELZM 2L i6L* 190° 190° or* L0° vo* 96 £l 0E" SLIEIZM
“ 9I0ELZM [E 5°2 ws* ws* 9y .o b (1] 0L€ 68" | 4 9T0ETEM
_ulu SIOETZM 87 8°¢ 1es° 1es° LY pE" e* 86 't £52 GIOETZM
W VIOELZM 62 ['2 ov* ee” 81 4 FA B 0El BE”" G C PIOELZM
% EL0ELZM 1]41 LS 196° 196° 2L 96° :E° 0El 01 vy EIOETZM
= ZIOETZM 1] 4 o't ws* s’ 252 22’ [z 02t I18tL” S'1 ZI0EIZM
W [IOELZM 9°'8 85" 192* 19g* | S5 § EL° 60" or 160" G9° [TOELZM
m OLOEIZM P ) £EE” e’ e: 09° or- LE" 0El HOO" ov’ OLOETZM
o 600ETZM ve 2"e 129° 1¢9° 2'e 8L"* £2° 02t 10e° 't 600ELZM
(W]
m 29L21¢ZM 8L S°1 18L"” 181" £'1 6L° 60° oLt £2° £°1 29L212M
% 09.21¢M 62 (A Ue* Ur* 6°2 i i [z 082 HOO*® 81 09.21¢M
i 6GL212M vS Sy 1es° 1es” 9'y bE”" 7. o 0SE SE”° P'E 6SL212M
m 8SL212M SL | i ¢ 16e” T4 56° AN S0° 00y HOO® £°1 BSL21¢2M
o FAILTA A, | LT LE"D 1170 100 08°0 LETD 90°0 02t SL°0 0L°0 20621¢2M
S
m HIBWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd YIGWNN
> 11dWYS S=A n S-WL S-11 HL al Wl S-uS S-NS WS 31dWYS
m
<
< *panuiLjuo)--A32njuay uaaise]
...M “30143SL(Q u4a}SaMYIN0S 3y} wouj sajdwes |RO) SnOuLWNILg GI[ 40 SUOLILJAJUIIUOC) JuawWd| 3I-30ed] pue *-Jouil ‘-Jolep--'p aLqey




6°¢ vZ 9° 9°€¢ 81 ZY6ETZM
Lo 0'9 08 L by 81 IV6ETZM
™ 2 s €1 £°6 oL’ LEGETZM
bz 58 b g 06" 9E6ETZM
£y 41 8" 0°s L1 EE6ETZM
2t L1 9° 8¢ 9°1 ZE6ETZM
L'8 9°¢ €1 0°s 52 [E6ETZM
€ St ot L 56° 22IEIZM
L1 55 b€ 22 't [2IETZM
vZ €1 51 It 9°1 02IET2ZM
Wl
7 ot 2°8 b L'z A 6LIETZM
' 09 LS b Vg A 01 BIIEIZM
= ov L'8 2’1 6°6 09* 9T0EI2ZH
< 9€ 8L b1 I 59° STOETZM
= 21 21 2'2 12 09° PIOETZM
o)
o= SE (2 0°€ 0z 0s° EI0ETZM
o Lz bE 51 vl 2'1 ZIOEIZM
I L6 L 0°s 't TT0ETZM
o ot Iy 9° 0°€ 09" OLOETZM
— 0€ 81 01 0°¢ 1 600€ [ZM
=~
= 8'6 §°§ 6 0L 21 29L212M
G €2 ot 6 £°8 0°2 09/212M
< It I€ 1 I L% 65L212M
9L 12 9 by A 85L212M
6 8°G 80 9°L 08°0 20S212ZM
Wdd Wdd Wdd Wdd Wdd H3GWNN
S-¥Z NZ A S-A M 11dWYS

*panuLjuo)--A3oNjuay usaise]
“391435L(Q] u4a3}SaMYINOS 3y} wodj Saldwes [RO) SNOULWNILE GL[ 4O SUOLILAIUBIUO) JuUBWA[I-3J0J] pue ‘-Jouiy ‘-Jofew--"p 3a|lqel




|

316 ANALYSIS OF COAL SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.

28LV12M Ly 2L0° 990" 22 i pIo° TN SL” ST 6°1 Z8LY1ZM
18Ly12M 69 620" 6v0° 59" L AN 2vo* 6.0° "1 51 [BLPIZM
08L¥IZM vl i 0L0° 8e” vL* L10° 0s0° 12 €1 0°2 08BLY1ZM
6LLVIZM 21 9€0" 2 o vL* €10° 120° 2z 9 52 6LLp12ZM
8LLPIZM 089  980° £20° 0°€ S80° (o’ 220" £80° ¥s* 88" 8LLYTIZM
LLLYTZH 92 0s0° Gv0* 't 22" £10° £v0° G60° 't 91 LLLYTZM
9LLYTZM oVl 6.0° 520" 9°1 880" 120° £50° el 09° 98" 9/LVTZM
GLLYTIZM V'8 820" £20° 22 TN o10° 810" 580" 09’ £9° SLLYTZM
VLLYTZM b'e 880" 280° 1z e’ 0€0° ovo" 2s0° 81 V2 PLLYIZM
ELLYTIZM €1 920" pio- SL” £50° 11o° 220° v80° 2€" 9p" ELLYTIZM
2LLYTZM 81 220° L10° 4% 1€0° 900" SI0° 080" 22 (1] ZLLPIZM
69Zb12M 8 L10° v0° 6L" 1% 010" GEO® (50" 66" 2'1 692V 1ZM
892 12M 22 L20° v00° (6 7 £10° L50° or’ £°1 671 892ZY12M
G92ZvI2M 21 0v0’ [€0° vl 060" £€0° s20° 48 99° 16 S92V 1ZM
v9ZrIZM GE 0s0° 600" v2 210’ 600" €10° 148 €z’ LE” P92V 12M
£92¥12M 99 9€0" 010" €1 SE0° z10° v20° 160" 61" 2€" €927 TZM
092¢12M 9'r 920" GE0" AN 160° L20° (20" 8v0° SL° 't 092v1ZM
6527 12M 09° 1£00° (TON 52* 890" 1o’ 2v0° 2 [t vl 6527 1ZM
LS2YT2ZM It 120° vs0° 6b° 560" vI0° 6€0° 21 56° 2°1 LS2PIZM
PSEETZM 9°g 120’ 800" 6€° 220" 1o’ 00" 9z 61" sz’ PSEELZM
£S6ETZM ov 620" 800" €1 S00° £00" GN pL® r4 2 £S6ETZM
ZS6ETZM €8 9r" 850" S°1 (1] 820" 660" or* 9°1 €2 256ET2M
6V6ETZM It 9.0° 860° 2’ 2" pED” 180" £90° 8L '€ 6V6ETZM
LY6ELZM I€ 0z* 920" 69° 980" S10° £20° bv0" 85" 8" LY6ETZM
EP6ETZM L2 ¥90°0 090°0 02°0 21°0 910'0 820°0 250°0 't ST EY6ELZM
dIEWNN (LN3D¥3d) (UIN3D¥3d) (IN3D¥3d) (UIN3ID¥3d)  (UIN3DW3d)  (UIN3D¥3d) (UIN3DW3d)  (LIN3DHId) YIGHNN

31dWYS Sy S-9v 11 34 A N M v v IS 31dWYS

*panuLjuo)--A3dNjuay uuaise]
*3014351(Q U43}SAMYINOS 3y} wouj sa|dwes [BO) Snoutwniig L[ 4O SUOLIRUIUIIUO) JuUBWA|J-3JRJ] PuR ‘-JOUuLl ‘-aofel--"p 3|qel




ZBLYIZM 6°t 00t*t 61 vo- 91 12°1 4 02t 9¢ 2t Z8LVTZM
L [BLYLZM '€ 004 I v0* 81 ' S LE 14 s [8LPTZM
™ 08LPIZM 2’9 00Z°t 2€ 60" 61 16" S oLt £E 16" 08LpI2M
6LLVIZM 2'E 000*T 2z £0° 8L 10°t 4 9L 9¢ 10°1 6LLPIZH
BLLYTZM £°§ 008°t 0°6 90" ¥4 16" J av 92 6" BLLPIZM
LLLBTZM 0°9 006°1 el 20’ 02 18" 9 85 81 18° LLLPTEM
9LLYIZM vl 00€‘2 ZL 80° ¥4 w: £ vE ST i 9LLYTIZM
SLLPTZM A ooe*z 0°6 S0° 0E e” é (£ 91 e SLLVICM
VLLVTIZM L'E 009°2 SE £0° 43 10° 1L £ 6€ EE 10°1L LLETZM
ELLVIZM 9 000°2 0¥ 10° ve A Z 47 a1 e ELLYTZM
(2]
m ZLLYTZM 114 009°2 S°¢ 1o- 1] e 4 9t 21 12° ZLLYIZM
— 692v 1M £°E 0vs £l vo- SL 18° 4 ey LE 18° 6927 2M
= 892r1ZM b'E 068 £l 90" 2 16° £ ov 8 16" 892V IZM
< S92 1ZM vy 0012 0°¢ L0° L2 19° 1 €S 61 19° S92rIZM
= v92riZm 02 oov*e 0°€ 2o’ Ve 19° 4 €9 ST 19° b92r12ZM
o
-
= €92V 1ZM 'L 006‘2 0't 20’ 144 w* 4 8y 9'6 1A E92P12M
o 092viZM 2’8 00E°‘E 0°¢ 2% 55 1s° 9 S2 iz 16" 092r1ZM
692P 12N 2l 08s £E £0° £l 1L £ 99 o e 652F12ZM
ks LS2YIZM 9'v 069 vS £0° It 1s” 14 8E L1 1s° JATA A WA,
e PS6ETZM 9°L 009°1 0't vo* IE £’ 4 ov [ e’ PS6ELZM
>
mm ES6ELZM 8y 005°2 02 20° 8¢ 1e° [ 2e 69 1E° EG6ELZM
o 2S6ETZM 6°G 002°t L2 8L° £ S°1 4 £9 A 1L ZS6ETZM
=] 6V6ETZM 8L ootr‘t Le 60" LT 0°¢ £ Ly 6t 19°1 6V6ETZM
LB6ELZM r'9 oop*1 0°9 II* 8t S 4 Sl 0e LA LYBETZM
EV6ELZM Ep 000‘2 0¢ E0°0 £ 1470 4 8t €2 470 EF6ETZM
H3IGWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd 438NN
I1dWVS 0 1 EN) a L1 S-19 S-39 S-va S-9 s-nv 31dWYS

*panuLjuo)--A3In3uady uJdajse]
*321435LQ UJ3]}SAMYINOS 3yj wouj sajdweS (007 Snouilwniig L[ 40 SUOLIRAJUIIUO) JuUAWI|I-3JRvJ4] PuR “-Joull “-Jofew--"p 3lqel




Z8LYIZM 2L w°t Lt 021 sp° 121 19°2 91 6° 81 28LY1ZA
18LVIZN vz et £'S 01 52* i 19°1 vl 01 £1 18LPLIZM
08LPIZM 8°S £°2 £'8 0S ge* 9'2 Ly 22 9 £l 08LYI2ZM
6LLYTZM 91 15°1 8"y 081 vE" 10°1 €2 61 9° 61 6LLYIZA

o BLLYIZM I w1 Tl ovZ 82" 16" 10°2 0€ b 5'8 BLLYIZM

v

oo LLIYIZA 61 12°T 16 09 2z 18" 18°1 (1 r* I LLLYTZM

©  9LLyIZM 6°L 1 £°L b pe" w0 151 e £ Lt 9LLVTIZN

& SLLYIZA 2t 1s* I'v 0L §2° 1€  Vid 81 2 8¢ SLLYIZM

© bLLYIZ '8 15°1 I's 09 5S* L1 12°2 €€ g 81 VLLVIZM

o ELLPIZM 6L 19¢* I'E 0§ £r” 12 15" 9'6 2 'y ELLYIZM

—

& zuviem 8'8 8y° L2 09 A 12 I 5'6 T 8'G 2LLYTIZM

S 69zvizM L2 108° 2 0L 62° 15 12°1 £l 6 I 692p [2M

S 89ZpIzM 9L €1 'L ovl 26* 16" 10°2 8t €1 L 892V I2M

= SozpIzM 8¢ 106" 6°2 06 8r" 19° €1 P8 v £l S9ZPIZM

= p9zZvizM ot 198" bE 08 2 19* €1 1€ I 9°9 v9ZpIZM

w

W £9zpIzM v L 195° 2t 0€T e T 18" 0°¢L & i > £92V1ZM

= 09zZpIzM st 189" 0°5 09 2 15" 101 ot 'S 9°6 092 12H

£ 652vI2H 9y 0§ '€ 05 65" £°1 6T 2'6 ' 2t 652 12M

& /GZyIeM 2t $°E 8°s 05 8" 0°€ Iy 0'8 01 €1 LSZPIZM

.,  VSGEIZM 89 1Me” 62 0€ 60° 5" 19° €L P 5 PS6ET2M

(FE ]

m £56E 12N 66° 105" o 02 or- 1€ w0 £'8 I 81 EG6ETZM

< 2S6E12M 5 ¢ w°ot 0°9 06 69" ] & L2 05 £°1 vl 2S6ETZM

7, GveEIzM §'p 182 19 06 69" 19°1 g 6€ L1 0z 6V6ETZM

= Lv6ETZH 02 199° 8"y 09 52" s ) 91 b I LV6ETZM

O EWBEIZM "t 186°0 2°S oLt Lv°0 G ¢ 0°2 22 50 2t EV6ETZM

W

= ¥IGWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd HIWNN

-4 T1dWYS $-39 $-a9 $-v9 4 n3 $-43 S-AQ m I W) 31dWYS

=

H *PAaNULIUO)-=A3INJU3Y uJ3d}sSe]

- f32L4351(Q UJ433SaMY3IN0S 3y} wou4 Sa|dueS |RO) snouLwnitg 61 4O SUOLILJAJUIIUOY) JU3WI|J-3Jed| pue ‘-J0uUll *-ao0ley--*p 3a|qel




PATAACA, 0°¢ L€ L9 I S°L tr 6L” 6L’ 090" §° ZBLYIZM
od. [BLVIZM 'l 0°¢ 12 4 | SI L 6" 16" 1% v [8LY12M
«© 0BLYPIZM L's A4 8°'8 4 L76 L1 109° L6° SL” S°1L 0BLPIZM

6LLYTCM 0°t 'l 0°6 L £l £l 10L” loL” 2re 6" 6LLPTZM

BLLYIZM 0°¢ 14 't L E£°E b 119° 119° 51 Z° BLLYIZM

LLLRTZM e ) [z L 1'S 9 196" 196° 020° 2 LLLPTZM

9LLVTZM 't £°L 09 | 't 9 se* sk’ £2" Zr 9LLYTZM

SLLYTZM 85" L't £°e L "L S 1ee” ez ovo* £ SLLYTZM

bLLVIZM 6°1 as’ 0°§ A 81 02 149° 149° 0£0° 9° vLLPTZM

ELLVIZM bE" 86" L9 | 9°1 4 9t 19r” 1010° 193 ELLVTZM
wn
m SLLPTEM 88" 't vy L £°1 Z 1etr” 22’ 1010° g ZLLVIEM
— 692 1ZM 1At 2’z 6°¢ L 0°6 8 19¢e” 19t” 060" 5 692 12M
= 892V ZM [ 9§ 3 6°8 L LL 8 119° 119° 0s0° A B89ZV1ZM
< S92V 1ZM 01 06° £l L 8l 3 1’ jitA A 2" S92vIZM
mm v92Zr1ZM 08" 0°€ ée L 9° L 16e” 16e” 080" 2" v92rIZM
= E9ZVIZM 0L° E'L oot | 9° Z 15¢° 182’ 2z’ L E92PIZM
= 092v1ZM 89° Lz L'E r '€ v 11E° 11e° ovo° £’ 092ZvicM

652V 12M 9°¢ 66" €L Z 1L Ll 1sp° bs* 0s0° v 6SZVIZM
=2 LS2V1ZM L' 22 ¥4 £ 0°§ 8¢ 19€° S6° 8L’ 9 IR T4 484,
= PSEETZM 6v" 0°1 2'6 L v’ [ 181° 181° AN 2’ PS6ETCH
><
wm EGH6ELZM 11 9% " €L 0° A [ 1ee- ez’ Y o L ESB6ETZM
=5 ZS6ETZM 'l 9t bl F 4 ST SI UL UL: 060" b* ZS6ETCM
mm 6Y6ELZM L1 v°E 61 £ 2l SI 1 't Se’ L’ 6r6ELZM

LP6ETZM 0L° 99° 29 It L1 £ loe” 1oe” 060" £ LYEELZM

EPBELZM 2’1 £¢ 8°S 2’0 ST It e’ 0 b0 0¢0'0 S 0 EV6ELZM

HIEWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd d3AWNN
31dWYS S-aN S-OW NH n In vl S-NI S-0H 9H 4H I1dWYS

*panuijuo)--A3INJuay udajse]

*310143SLQ U43]SIMYINOS 3y} wouj Ssadwes [RO) SNOULWNILE G 4O SUOLIRAIUIIUO) JUBWA|I-3JRJ) pue *-Joutl *-usofeW--"¢ 3lqel



R R R - T N a ) tE BN B G S O B B .
2BLPLCM (8 4 ;S 0t el £l 2L S°b 004 0z L1 28LVT1ZM
[BLPICM e §°2 06" It 0°s 1£0° 6°€ 09t Ll 9°8 [BLVIZM
08LPIZM b€ LA} £ 1 6 L7L 160° L*6 0SI 0¢ ve 08LvIZA
6LLYLZM 9°t LA 4 or” 8 10°¢ lor-” P9 1] 7 4 o1 6LLv1ER

s BLLV1CM 't 10 L2 4 -9 160° =¥ B4 91 8°S BLLVTZM
a2

i LLLYTZM 0°¢ 8°¢ g | [t 19°S§ 180° ['9 6L vl 2t LLLVTZM
o 9LLPIZM 6°¢ v 972 10t 15°F 140° L9 1144 B¢ £°L 9LLPIZH
_oln SLLYIZM L1 S°E S'1 1L 1e"e Ie0” 't 19 2’6 f i SLLVIZH
<4 VLLETZM vy 6°S 't 8 L9 aot” It R4 61 £l PLLETEZN
o ELLVTIZM Pl 2'Z oL° 4 19°1 120" 81 L4 '8 b'é ELLVIZH
ey

m ZLLYTZM 'l 82 0°1 £ A 120° £l 1144 £l L2 ZLIVTEM
(7] 692r1ZM 0°e £°2 oL It 19°€ 1s0° ["E 061 At '8 692F12M
_u..n._ B892V [ZM €1 P°E 2’1 At 19 160° 59 0st €2 el B9ZVIZM
_H G9ZhIZM §°2 6°1 loe” 10€ 1y 190° 8r” 99 P 4 G2 S92V IZM
m r9ZvLZM 't 8 2 09° 10e 16°E 190° 16¢° oSt L2 18°1 v9ZhIZM
_mu._ £92VI2ZM 6'¢ 22 06" 10€ 15872 vo* [ 8y It £°1 €92V 12M
- 092F12M 6 0°€E 't 0y 1°E 1s0° 0% 144 L2 v'E 092v12M
mhu 652V 12M 6°1 2't 0s° 10 09 1£0° S 6 114 0é 652V [ZM
m IATAA%4,] 6" L°E §s" 10b 0°6 150° 5’8 96 ¥4 L LS2VIZM
A PSEETZM 9'¢ 22 oL 102 181 1e0° S°1 LB el 16° PSBELZM
(FE )

m EG6ELZM S°E 68" or* 102 12 2 JE0° 0°e (8 9°v W EGBELZM
% ZG6ETZM 6°¢ s 81 [t 1L L s [t 02t 91 L1 ZG6ELZM
o3 6Y6ETZM 9/ 8°9 9°1 81 11t 19t” 22 041 LI Z2°9 6V6ELZM
.m LBBELZM L'l 8¢t vy 10E 10°€E o* ¥4 ii4 29 8°2 LV6ETZM
o EVEELZH €€ 6°€E 21 10¢€ Rl A 14070 b°S 99 1] ot EVEELZM
S

2 YIHWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Y3GWNN
% 3TdWVS s Js as gy S-dd S-ad 8d d S-IN S-aN I1dWYS
.nlNH_

=4

o *pPanuLjuo)--ARINJuUdy u43ise]
.m..... £391435L(Q U433S3MYIN0S 3y} wWouj sajdwes |RO) SsnouLwniig 6L 4O SUOLIRUIUIIUO) JUIWA|I-3IRJ| pue *-JouLl ‘-Jofey--"p 3lqe]




ZBLYTZM |94 86° 1es” 1ES” L2 8e" ar” 012 HOO* L1 28LVIZM
5 [8LVIZM 0¢ S°1 1EE” 1ee” 8°1 i r4 6L ple% 0°1 [8LVIZM
o” 0BLVIZM T4 9°t 1or* lov” Lp 0s* 22’ 0oe L*1 §°2 (11274 204
6LLVIZH L2 't irie 1y” £°E T ge” 062 21 S°1 6LLP1ZM
BLLYIZM 91 |4 e ¥4 £°L ve: 160" €8 HOO" 01 BLLYTZM
LLLVTZM 92 Ve I8e” 18e” £°2 2z’ A 16 Er” 't LLLPTZM
9LLY1ZM 91 9°1 10e" b9 A 9¢° €0° £9 HOO" 2’1 9LLpP1ZM
SLLYLZM ST 9'1 9r- 19r- 0°t 2’ 80" oLt 2 0°1 SLLVIZM
PLLVTEM 14 L1 sp° sy’ E'p £p’ e 144 BE” §'¢ PLLETZM
ELLVTZM 0L T10€° s 11t 0s” 60" vo* 0El 9e’ o’ ELLVIZH

(%]
mm ZLLPTZM 48 veE” 180° 180" or* or- S0° 66 or° ov* ZLLVIZM
— 692V 1ZM 74 |G we: e L1 [z: S0° ort [E” 't 692r12ZM
= B892V L2ZM ov |G Bis A jitA 6°L Lz e S8 e’ £l 892 1ZM
= G92vI2M It 06" 182° 8e-” 0t ET’ 60" ort 160° 0L° G9ZFIZM
mm IETAARA, VL 18t" 192° 19¢-° 06" 80" 1oe* 0SsI HO* ov* p92v12M
= E92V 1M 't 18E” UL UL oe’ /4 53 10e- ]88 HOO* or* £92PICM
mw 092viZM vl bl e 11e” 'l L or- 2E 2 08* 092¥1cM
T4 484, 2e bS’ loe” 10e” 8°1 Ev” 4% 66 9¢° ve 652VIZH
el LS2rIZM 8¢ e’ 6" e 6°1L 18" 9r° ovt 180" LE JATA A4,
L PS6ELZM 0°t 66" et 1etr” oy- or- 160" v6 0" (1] PS6ETZM

><
wm ES6ELZM §°2 Ev’ L% 1sl” ov* 60° 160° 68 HOO " (1] ES6ELZCM
S ZS6ETCM 82 L2 128° 1es° 't (S° b 26 AN 62 ZS6ELZM
mm 6r6ELZM T4 6°¢ 1eL” el S°p 65° 0E” (8 1ee” Lz 6V6ETZM
LP6ETZM 2l 9'1 1oe” 10z- 't oe" or- 02 I 06" LY6ETZM
EVGELCM ae s't T10€°0 10€°0 £ 2v'o 61°0 v8 br 0 81 EPEELZM
YIGHNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd dIGWNN
I1dWYS S=A n STHL S-1L HL gl vl S-ds S-NS WS 31dWYS

*panuiL3uc)--A32N3uay uJaise]
30143510 U43ISIMYINOS 3y} WOUj Sajdwes [eO) SNOULWN}LY HL[ 4O SUOLIRJJUIIUOC) JuaWA|I-3J0J)] pue “-Jaoull ‘-4o0feW--"p aLqeL




€1 0L 6 vL (i 28LP1ZM
ot 2l 13 £ 06" 18LVIZM
89 9z 6°1 vl oL 0BLYIZA
62 2'8 01 €L (i BLLYTZM
o €1 st 8 8's 06° BLLYTZM
-4
. 0z 16 0t 'L 01 LLLYIZM
) 6°5 91 01 29 't 9LLYTZH
o 1°s €1 8 ' 't SLLYTZM
% 8'6 9°6 2'1 8L oL vLLYTZM
= b€ b€ g 6°2 €1 ELLYTZM
=
o . . . .
o st 2'¢€ 5 8 81 ZLLYTIZM
> 61 5'6 9° b9 06° 69Zv12M
— 91 FA L §°L £°2 89Zb1ZM
= b8 02 v 8'2 09° 592 12ZM
=2 o1 £°9 g* 1" 06" y92y [ZM
wy
(FH] . . . . .
Lt 8'p vy b 52 01 £9Zb12ZM
= 2L £2 L b 6°1 092Zk12ZM
= L€ 6°L 't £l 0§ 6520 12ZM
& 0§ £1 0°2 22 08" (5ZV1ZM
'8 0°¢L b Lz 9'1 PS6ETZM
v
[ ¥ ]
- |
< 72 9y € 81 0§ ES6ETZM
= 6°6 £b L1 6°L €1 2S6ETZM
= 8'6 52 81 £°G 'l BU6ELZM
= 8y G2 01 8y 81 LY6ETZM
o €1 2L €1 8°L 06°0 EV6ETZM
[V
o
& Wdd Wdd Wdd Wdd Wdd YIGWNN
4 $-¥4Z NZ gA S-A M T1dWYS
e |
=L
=
(-
o~ *panuLjuo)--A3IN3jua) udaisey
P> *39143S1(Q UJ3}SAMYINOS 3y3 wouj Sa|dweg [RO) SnOULWNILE L[ 4O SUOLIRAIUIIUO) JUBWA[I-3JRJ| PuR ‘-JOUll ‘-uofew--"p alqel




& 25561ZM 25 £50° 5.0° 28" A% v10° 2£0° 81" 't A 265512ZM
i 1GSGT1ZM L2 6v0° 680" 22 0g* 020° 090" 2 0°2 9°2 [GGGIZM
0SSSTZM £°8 £10° 2£0° £5° 590° 600° 520" or” 99° 66" 0S55TZM
SPSSIZM £°'9 190’ SL* 8e* 61" 610° Lv0* £r” 8'1 v'2 GHSSIZM
6EVSTZM S'€ 220° 610° i5° S80° £10° 910* ¥S0° op* i 6EVSTZM
8EYSIZM 8L 8v0" 250" {S* (" 820° £20° £80° 0't 51 BELSTZM
LEVSTZM £5 £50° 10" 6°1 ¥80° Sp0* 510° LL0* 8L 56" LEBSTZM
9EPSTIZM ST 6£0° 9r" 7% 6€" 2t 150" 450" 9'2 'y 9EYSIZM
SEVSTZM 74 180° or° 't 6€" L£0" 050" v2* L'z 9°g SEPSTZM
w
mm 02YS12M £5 0" 950" 8'1 2 v10° 8v0° T4 ) & Lt 0ZvSTZM
= 61VST2ZM 9y Ly0* 960" 22 81" (A0N br0° vr bl 1°2 61VSTZM
= 80YST2ZM 96 £v0° veD" 82 or* 010° 220" 160" 29° 0°1 80VSTZM
D B6ESIZM 00L  2€0° 600" 91 010° 900" 210° 16 & FAS L2 86EGT2M
< L6ESTZM I 510° 910" 9€" 190° 4ON L20° or* 82* 65" L6ESTZM
<
o 96€S1ZM 22 9y0* 0s0° $°2 260" oto* 0€0° ¥80" 59° el 96£5T2ZM
Co G6ESTZM 4 2£0° ov0° 88" 850" s10° 810" L10* 69" 6L° G6ESTZM
P6ESTZM 6 6€0° 1o’ 61 220" 610° 010° 840" 62" 2 P6EGTZM
— £6EST2M 5'8 2£0° oto* 8L" 210° 500° 800" 090" 02* 22" £6ESTZM
= I6LVI2M 'S 090* 620" 62" 2€0° 920° £10° 2L0° bS* 0L* 164v12M
><
—
= 06/b12M 9L 690° 61° 96* 21" S10° 920* 02 $°T 12 06.bT2M
a3 68LP1ZM G'2 1€0° 8r- 0Z" 2 L10° 0v0* 2L0° 9°1 "€ 68LPTZM
= 88LYI2M St 2.0° 160° 99° SI° v10° 560" AN por 0°2 88LPIZN
pBLYTIZM 0°2 610° 120° pL* 920" 900" 600" 180" 65" 64" v8LYT2ZM
E8LYIZM 21 2€0°0 810°0 bv°0 ¥€0°0 £00°0 610°0 o 2v°0 ¥9°0 £8LP 12N
YIAWNN (IN3243d) (IN3D¥3d) (IN3IDY3d) (UNIJ¥Id) (IN3DY3d) (IN3IDYId) (LNID¥3Id) (UNIDWId)  w3EWNN
J1dWYS Sy S-9y IL 34 A N 9 v W IS J1dWYS

*panuLjuo)--A3}onjuay uJajse]
“3914351Q UJ3}SaMYIN0S 3y} wouj sajdwes |RO) SnouLwniig 6L 4O SUOLILAJUIIUO) JUBWA|J-3JeJ] PuR ‘-JouLp ‘-Joley--"p a|qel




2SSST1CH 0°9 005°T LT L0° 02 8" [ 96 8l 18° ZGSSIZM

[SSS1ZM 2’9 oot 62 4% Ll J1E° L b 061 €2 1€l [SSSIZM

0SSSI2ZM v L 00b*1 £l vo" 02 LA S v It LA 0SSSI2M
wm SPSSIZM 9°9 00L 43 L0’ 91 10°1 P4 65 81 10°1 SPSSIZM
— 6EVSIEM 6°1 00v* 1 0°L 20’ FA e’ I 14 91 e’ GERSIZM
— BEVGLZM 6L 008*IL vl £0* 8L L: € £S 2 i BEPSIZM
mm LEPSICM rA 06E 9L L0° 61 ' S 9t vl 1°: LEPSTZM
= 9EPSIZM 8y 02L ve 90" 4 19°1 e 69 €2 19°1 9EPSTIZM
“” SEPSICH & ort vE A% £l 19°1 é 02l v 19°1 SEPSIZM
o
ﬂw 02PSIZCM ['9 009°1 L2 {455 9¢ 10°1 [ 26 92 1071 02PSIZM
o 6IFSIZM 82 00E‘l s I ve 121 [ 8t T4 12°1 6IPSIZM
W BOPSIZM 6°2 ooe*2 0°8 (A1 ve 8" £ 2t 22 8’ BOVSIZM
= BEESLZM £°L 00g*2 0°t 20° A LA £ 6E 8°6 LA BEEGTZM
WM LBESICH £°L oor‘z 0 S0° 92 e’ e 4 £l e’ LBESIZM
mM 96ESIZM 6°2 oov‘e 0°6 £0° L2 18’ I £2 82 18" 96ESIZM
- S6ESICM 8°1 00L*L 0's 20’ 91 s’ [ £b 22 18" GBEGTZM
mw PEESLZM L2 006't 0°9 20’ LT 1s° é 62 bl 1s° VEESLZM
L EGESLZM 0 00L°2 0°s [o* SE L [ £l 8°6 e E6ESIZM
nw [64VIZM 9°b oov‘t 0°6 20" 81 A £ 14 I A (YA A%4, ]
= .
mm 06LVIZM £°9 000'1 LE vo* SL 10°1 4 1174 ve q0°t [IYAARA4,]
um 68LVIZM L'8 00S°1 ve S0° 2z -t v v9 L2 't 6BLYIZM
- B8BLVICM L'y ooe‘1 |4 8L’ {34 16" 2 (1191 Ge 16° B88LYIZM
mm pPBLPIZM 0°§ 0061 vi 20° 0e A 9 8E It A 8LV IZM
© EBLVIZM b'S 0041 0'6 £0°0 0e w0 I 1% L L w0 EBLYICM
S
w
Py HIAWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd HIGWNN
wu 31dWvS 0J 1 12 ad 48 S-14 S-3d8 S-vd S-4 S-ny 31dWYS
=
=4
um *pPanuL3uo)--A3INJuU3y uu43}se]
™

*30143SLQ UJ3ISBMYINOS 3y} woJj S3|dweS |RO) Snouiwn}ig L[ 40 SUOLIRAFUIIUOY) JudWa|J-3Je4| puR ‘-Jdoully ‘-aofew--°p aLqel




- 255S12M £l £°2 8°¢E 0L £E” 0°r 18°1 St §* bl 25S512M
o [GSSIZH '€ 10°2 ['s 1] £9° €'l 16°2 L1 £-T 9¢ [SGSTZM
0SSSIZM A 199° 0°¢ ov 62" A 0t S°L g’ 5% 0SSSLZM
SPSSIZM 6L" 1S°1 0°S (1] 0L* 02 e°e |4 L 92 SPSSTZM
6EVSIZM 2'1 11s° 1 09 81" e’ e 1°L £ 9 6EPSTIZM
BEVSIEM 8°F 10°1 £F 09 8e” L 15°L 6L L 4t BEPSTIZM
LEPSLIZM 2°¢ I v 0S Se” e 18°1 9L £ L8 LEVSTZM
9EVSICM AN -2 2L 0st 587 19°1 1S°€E 61 -2 ve 9EPSIZM
SEPSIZM 26° w°e 9°¢ 08z £8° 19°1 19°€ [€ 9°1 82 SEVSIZM

(7]
mM 02bST1ZM L’ 18°1 8°¢t 0tl bs* 10°t 22 0z o't 91 02rSI2M
mm 61PSLZH v'e BVAN! 0y 0tl 0e” et 1§72 ¥4 9° |74 61FSIZM
= 80vSIZM v°9 121 vy 06 ez 18" 8°l el £ 'L B0OPSIZM
< B6ESTZM 0°6 165" 0°€E 174 €0” LA 16° 8L nes L'y B6ESIZM
mm L6ESIZM 0°L il4A 82 09 5 5y e’ 19° ['s A Ly LGESTZM
o 96ESTZM S°v 180K 0°§ 09 61" 18° 1871 Ll S* 0t 96ESIZM
= G6ESTZM 62" £ 9°2 ovt ve* 1s” 't 2l 2’ 8°6 S6ESIZM
P6ESLZM 'l 58 4 9't 10t 62" 1s” 'l A £’ L5 P6ESTZM
= E6ESLZM 0°§ 1 A 0¢ 4% res 9° 8’8 L '€ E6ES12ZM
L= [6LV12M 671 1ES” S°E 0s 9z° 8" 8" 44 L S'9 [6Lp12M

><
= 064 12M £°Z 18°1 S°9 oot 29" 10°L ete 91 §° vé 06Lb12ZM
o 6BLYIZM 5°6 jrant 'L 09 A S°1 1572 9l S' Ll 68LV (M
mm 88V 1ZM §'2 BLAN! 9*g 0s Ep” 16° 10°¢ 22 L 81 88LYIZM
PBLYTIZM 8°[ £5° 'y 0L 62" LA 18’ 9°§ L 'S r8LVIZM
EBLVIZM 18°0 £9°0 8°¢ 04 v2 o 1 0 18°0 £°S 1] 0°s E8LVIZM
d3GWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd 4IGWNN
EREUL §-19 S-a9 S-v9 4 n3 S-u3 S-Ad n S2 d) 31dWYS

*panuLjuo)--A3Injuay uJdaise]
*30L43SLQ U43}153aMYIN0S 3y} wouy Ssadues [RO) Ssnoutwniig 6L 4O SUOLIRAIUIIUOY) JUBWA|I-3JeJ| PuR ‘-doully ‘-40fe--"p 3|qeL



| ---
B R - A - S B G G = N S G m = G BN e .

2S5S12H £°¢ §°S 9'y L= 8’8 0t ws*” ws” 9z* S* 2SGSI2M

[SSS1ZM 6°1 §°2 8'9 2’ 2l 91 106" 106° Ie* 9° [GSSIZM

0SSSIZM 62" 88" [t L f £ L 10e* 10E° 6L" 4 0SSSIZM
- SPSSIZM Ve 62 9'g £ £l 8l 10L” 104" a2z’ 6° SPSSIZM
e
s 6EVSIZM ps* £°1 ¥4 [ 81 4 ee” ee” ées Fag 6EPSTICM
=t BEVSIZM 81 £°L rA e’ 6°9 8 iy* Uy SL* q* BEPSIZM
W LEPSIZM 't | 4 81 L’ SL 6 8y " 8r” 4 & A LEVSTIZM
44 9EPSIZM 9°1 2"l b L A 6E vl 't T 61" 't 9EPSIZM
a GEPSIZM 81 6°2 6°8 A 62 12 st i1} %e 4 A 8" SEPSIZM
=
m 02bSLZM £9° 52 ] £ SL Sl 189" 189° 0e- L 02vSIZM
_...m 6LPSIZM Pl £°2 v L L 81 0t 18L” 8L’ §e’ L 6LPSTIZM
% 80VSIZM 16" §°9 2l [ 9°§ b 196° 198" BE” Z: BOVSIZM
..uun. B6ESLZM 0L* v It & §" L 1Le” e {57 2" B6ESTZM
W L6ESTIZM [9* [ A1 PAS L 6°1 2 10e” 10e” 25" 2’ LB6ESLZM
_mu._ 96EGTIZM 0°¢ 91 A L P S 1487 1487 gL” v’ 96ESTZM
~ S6EGIZM A ¢ 2’2 9'8 T L°L S qEe” Iee” FAS | G6ESTZM
W P6ESTZM 0'e [ £°S ZT £'¢ Z EE” JEE” or’ e’ vmmmmwx
W E6ESIZM gE”’ re- 8°t | &5 LI £ 1ot SL” or” & E6ESTZM
A [6LVICM 6" 6°1 6°¢t {5 | a4 S e’ SE’ 1010" A [6LV1ZM
L
m 06LVIZH 6°F A 'L 2 2’8 2é 189° 189° 090" 2’1 06LV1ZM
% 68LPICM v 6" L'b 2 ot vl 19L” 9L 0E0” 'l 68LVIZM
=x BBLVIZM ve 9°t £ [ [*L £l 129° 129° 0co* 9° BBLVIZM
m PBLVIZH v8* 8" It ET 92 L e L2 1% A PBLVIZM
(=] EBLVIZM 9v'0 81 vL ['o 9°1 ] r2°0 we'o 090°0 [ EBLVICM
_..n_r...
s HIBRWNN Wdd HWdd HWdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd HIGWNN
ﬁ I1dWvS S-8N S-OW NW m I v S-NI S-0H 9H iH 31dWvS
=
M *PanuLjuo)--A3INjuay uJaise]
..".ca $10143S1(Q UJ3}SaMYINOS ayl wody sa|dwes [e0) SnouLwnILg [ 0 SUOLIRJIUIIUO) JuaWa|3-3J0J4]| PuR *-J40uUll *-Jofey--"f 3a|qel




N Z55S12M L 872 0t 10¢€ B 180" 0°§ 08y 0¢ ot ZSSSIZM
™ [SSSIZM 82 9y vl 81 10°6 TET” 2L 045 i1 91 [SSST12ZM
0SSST2M 't vl 09° 10e 10°€ 0° 0°¢ 0¢e el 8°2 0S5S12M
SPSSIZM v°9 2°9 56" 21 10°L 1or” 1’6 02e 02 0¢ SPSSIZM
6EVSIZM 9°1 't or” 10€ e°e 1e0” AN €8 ['E b 6EPSTZM
BEPSTIZM 9°t { i Lt 108 ULy 140" 6°9 96 vl £°9 BEPSIZM
LEPSTZM S'§ 8°¢ 't 102 18°v rih L'b ovl ['6 L°E LEPSIZM
9EPSIZM 0°6 9°§ 06" 111 it 19tr” '8 26 £l 89 9EPSTIZM
SEPSLZM 2’9 S°9 ST v 111 191" el 02s 62 81 SEPSIZM

7]
mM 02vSIZM 9°§ L'y 9°1 109 18°9 ors 9°s 096 1] "L 02vSTZM
mm 6LPSIZM 6°F Py 0L° 109 18°L el 8L 00v°€ 6°6 1L°E 6IvSIZM
mm BOKPSTIZM 't 2'E 08* 102 19°§ 180" 9°s 44 8°s L2 80PSTIZM
4 B6ESLZM Z't A 't 10g L2 0° 8°1 oot b6 127t B86ESIZM
< LBESIZM 2°1 22 0L° 10E 10°e 1€0° 0°¢ és ] 16" LBESTZM
| 96ESTZM 8 e 82 08° 10€ L% 180° 'y Rl 2t 6°¢ 96ESLZM
w G6ESIZM o't 82 0s” 10€ 9°t 1s0° 2 (8 8°s L'9 S6ESTZM
P6ESLZM 10°1 L'v 't 10€ 1€°E 1s0° £l 1143 L1 £°p F6ESTZM
= EGESLZM 22 2 0s* 102 'L 110* 872 Rl 'y 02 E6ESTZM
= [6Lv12M 82 §5°2 0L° 19 9°2 w0° Lz 114 0t 0°9 [6Lb12M

><
= 064P12M 6'V 0°§ 0s’ 8 v'8 1ot* r'9 oor‘z 91 1At 061
= 68LVIZM 6°5 £°r 0'L 6 19°¢ 11re 67§ 14 Ll I 68LV1ZM
mm 88LV1ZM 6°v 6°€ 09° 1] 12°9 160" 6°9 025 Ll [t 88V 12N
VBLVIZM £°2 't 0z- 1L w2 v0° £ 062 £l b8 v8LPIZM
EBLYIZM S°E 't 0E"0 1L -2 v0°0 0°¢ 0cv 21 9°S EB8LPIZM
d3GWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd YIGHNN
11dWYS BN S as a2y S-ud S-ad ad d S-IN S-ON 31dWVS

*panuLuo)--A3dnjuady uJajlse]
$191415L(Q U4B]SIMYINOS 3y} WOdj Sa|dwes RO SNOULWN}LE G[[ 4O SUOLIRUIUIIUOY JUIW3|J-3IRLL puR ‘-JOutl ‘-Jofep--'p 3Lqel



25SS12H L1 £l LE” LE" £°2 T 61" 0s2 4% £°1 ZSSS1ZM
[SSS12M 82 ['1 119° 19° S°E 6F" e 09t 10¢° G2 [SSS12A
0GSSICM e 18e” 10e’ 10e* 06" 8é*® L0° L6 8L’ I'1 0SSSTZM
s SPSSIZM T4 1°2 re A BrA A 9y v9* ge”" 021 18° L2 SPSSLZM
S
—_ 6EVSIZM v°s 11e’ 19t 19r” 09° EL” loe- Iy 1s0° 0L 6EVSLZM
o BEPSIZM 92 02 1ee” nee” 22 Ig" L £8 or* vl BEVSIZM
wm LEVSTIZM [°6 81 1eE” e’ L1 22" L0° 86 Bl % vl LEYSTZM
n 9EVSICM LZ A wL” 81 8°E oy’ oy* 2L v8’ 02 9EPSIZM
o SEVSIZM LE A4 1SL” asee” 8'y 65" 9e” 082 0°L 't SEPSIZM
=
mn.__ 02vSTZM LT E'v 9% ° 9r” '€ v* SI° 052 aste 9°2 02PSTZM
ﬂ 6TVSLIZH £l 8’y 1€s” es” 6°2 L1 - ott VA% £°1 6IPSTZH
“ BOPSIZM £°8 Pl 18e” 18t” ¢'l 61" L0° €8 HOO" 08* B80VSIZH
_ulu B6ESIZM £°2 18e° 8L’ 8L’ 0e* 80" 160" 99 HOO" oe* B6ESLZM
w LB6ESICM §°S 142° e’ e’ oy’ or- vo* 55 o’ or* L6ESLZM
v
_.um 96ESLZM £l 99° 16e” 6E” £k 49 4% v HOO* 0L° 96ESTCM
= S6ESIZM 2t 66" nées ees EYL (1A 60° LL 140° 06° G6ESTIZM
W PEESIZM 2t vl 12z’ ez’ 0s* 160" 160" ab HOO" o8’ PEESLZM
m EGESIZM L°§ e’ 190" 190° 09° 14 & 1£40° 6¢ 120" 0s* E6ESLZM
7 [6LPTCH 4 8L" 19r” 19r” 2’1l v L0° L8 or- 't I64P12ZM
(FN}
m 06LV12M 8L E5l 19v° 9 ° b's A a 9" 0£6 8" L2 064PIZM
% 68LP1ZM 02 9'1 1es* 1es” 6°€ 6t " I’ 9/ i) ! 2 68LVT12ZM
_z BBLYIZM £ £°1 er” 1er’ '€ B8e* ve* (114 o%" L7 88LV12ZN
m V8LV IZM ['s e 9r- 9’ 0s° 0e° vo* 0ST 9r-° 'l 8LV LZM
o EBLVIZM £°9 192°0 19170 19170 0L°0 8L°0 90°0 0tt 150°0 0L EBLPIZM
[V
o
2 43NN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd dIEWNN
L 31dWS S-A n S-Wl $-11 H1 al vl S-¥S  S-NS WS I1dWYS
M
=
0 *panuLjuo)--A3onjuay udaise]
Q £39143SL(Q U43}SIMYINOS 3y} WOJj S3|dwes (RO SnouLwNiLg 6 4O SUOLJRAIUIIUOC) JU3WA|I-3JRJ]| pue *-JOuiy ‘-Jofey--'f 3|qel




4 22 A 8" beL op* 255512M
i 6L 91 61 (1]4 01l 165G TZM
6'¢€ 9'9 S €2 0s* 065ST2M
8¢ L'8 61 S1 GL" SPSSIZM
5'8 5'8 15" "¢ op* 6EVSTZM
€1 £y 2T 6'G 10°2 8EVSTIZM
L't SI 6 2°€ 0s* LEVSTZM
91 21 €1 £'G 0§° 9EPSTZM
61 b2 9°1 2°6 10°2 SEPSTIZM
v
[FE]
% €L £l £°1 8" 2t 02v512M
= 5'6 2 8" "2 10°2 61YSIZM
= 6°9 01 9 £°€ 0s° 80VST2ZM
D £b L'y b 0°2 08" 86ESTZM
= 2°s I g 12 8"l LBESTZM
—
e 81 21 3 0°€ 08" 96ESTZM
S I 29 8 8°s oy G6ESTZM
1 01 21 i oL P6ESTZM
= 7 b€ G 1z 102" £6ESTZM
~ 6°v 9'p 8" 9'p 09" 16L012M
=
= 12 0°L 3 § '8 10°2 06Lp12M
wl 22 L9 b L 9'9 10°2 68LP12M
o 91 €€ 6 9'9 09° 88.LP12ZM
vl 2°¢€ g 6'F 0s° p8LYI2ZM
2°€ £°9 50 82 ov°o £8LPI2ZM
Wdd Wdd Wdd Wdd Wdd YIGWNN
S-uZ NZ 8A S-A " 31dWYS

*panuL3uo)--A3IN3uay u4aisel
©1314}SLQ UJBISAMYINOS 3y} woJ} Sa|dwes [0 SnoutwnyLg 6L O SUOLIRJIUIOUO) JUBWA|I-3Ie4] pue “-uouly ‘-Jofew--"p 3lqel




330 ANALYSIS OF COAL SAMPLES FROM THE SOUTHWESTERN DISTRICT, KY.

APPENDIX II1:
PETROGRAPHIC ANALYSES

Maceral Composition and Vitrinite Reflectance
of Southwestern District Coals

VIT - Vitrinite EX - Exinite

PVT - Pseudovitrinite RES - Resinite

FUS - Fusinite Rmax - Vitrinite maximum reflectance
SFS - Semifusinite (0i1 immersion: 546 nm)

MIC - Micrinite S/D - Standard deviation

MAC - Macrinite Rmn - Vitrinite mean reflectance

(0i1 immersion: 546 nm)

USGS# KCER# VIT PVT FUS SFS MIC MAC EX RES Rmax S$/D Rmn S/D

W-
205324 5142 66.5 6.8 7.1 4.0 5.6 8.8 1.2 .81 .04 .76 .06
205325 5002 73.5 8.6 2.8 1.7 7.6 .2 4.4 1.2 .85 .05 .81 .06
205327 65143 68.0 7.0 6.8 3.0 7.2 6.8 1.2 .71 .03 .68 .04
205328 5144 62.4 5.8 10.1 4.6 6.0 310.4 .4 .81 .04 .75 .07
205331 5145 67.8 10.7 4.0 2.6 4.3 8.5 2.1 .83 .04 .72 .09
205337 5003 60.2 15.0 5.1 5.7 6.5 .4 5.8 1.3 .92 .04 .86 .06
205338 5004 61.4 4.6 7.0 10.1 6.7 .2 8.6 1.4 .88 .04 .81 .07
207461 5006 66.9 10.4 3.8 1.8 6.7 9.6 .8 .78 .04 .73 .06
207462 5007 67.3 9.1 7.2 2.8 3.7 .2 9.3 .4 .68 .08 .62 .08
207463 5010 74.5 4.7 3.4 3.6 7.4 .1 6.1 .2 .77 .04 .72 .06
207464 5017 72.8 4.3 4.9 2.0 8.4 .1 7.5 .1 .77 .03 .70 .05
207465 5015 74.2 4.0 4.6 1.8 7.3 .2 7.0 .9 .76 .05 .70 .05
207466 5016 74.3 8.9 3.4 2.9 5.6 .3 4.4 .2 .83.03.76.07
207467 5011 72.2 2.7 7.1 4.6 6.5 .4 6.0 .5 .77 .09 .69 .08
207468 5018 77.6 3.7 4.6 3.5 3.2 .1 7.0 .3 .68 .02 .62 .05 —
207469 5013 79.9 9.3 1.1 .3 3.7 .1 5.6 .69 .03 .64 .05
207470 5012 74.7 13.2 3.1 .3 2.7 .1 5.9 .73 .03 .68 .06
207471 5014 74.6 8.4 4.3 .9 4.8 6.8 .2 .66 .03 .62 .04
207869 5139 70.4 12.2 4.2 3.6 3.1 .1 53 1.1 .73 .04 .69 .05
207984 5001 63.8 12.3 5.3 .7 6.2 .710.5 .5 .86 .03 .79 .07
208202 5019 74.7 8.5 3.0 2.5 5.4 5.8 .1 .89 .03 .84 .05
208217 5020 76.1 7.3 4.8 2.1 2.0 .1 7.3 .3 .50 .06 .50 .06
209507 5021 71.6 10.0 3.8 2.3 3.9 7.9 .5 .75 .03 .68 .06
209508 5022 71.2 10.9 5.0 3.1 3.2 6.0 .6 .75 .03 .70 .05
209675 5023 69.9 11.2 2.9 3.4 4.7 .9 6.4 .6 .72 .06 .67 .07
210152 5024 67.7 9.7 3.9 4.7 6.4 .2 6.8 .6 .64 .03 .60 .04
210153 5027 65.2 11.6 4.5 2.5 5.0 .4 9.5 1.3 .64 .03 .59 .04
210253 5029 65.5 11.8 2.4 4.3 5.3 .2 9.4 1.1 .81 .04 .75 .06
210254 5030 77.8 8.4 2.5 3.9 3.1 3.7 .6 .89 .04 .80 .06



USGS# KCER#

W-

210255
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PETROGRAPHIC ANALYSES

MAC EX RES
8.6 .4
7.4 1.3
4.5 .4
9.2 .2
5.6 1.7
3.8 .4
4.4 .3
7.1 1.0
9.7 1.6
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USGS# KCER# VIT

W-

214257
214259
214260
214263
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214265
214268
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214773
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214775
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47.
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67.
71.
66.
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.65
.74
.82
.82
.76
.73
72
75
.93
.87
.86
.81
.69
.73
17
.86
.92
.85
15
.83
71
7
.88
13
.90
.76
.81
.81
.79
91
.78
.70
.82
.89
.78
.84
.85
.81
.93
o7
.81
.71
.78

.04
.04
.04
.06
.04
.03
.05
.05
.04
.06
.04
.04
.05
.04
.04
.04
.04
.03
.04
.05
.04
.05
.04
.05
.03
.04
.05
.05
.03
.04
.03
.06
.04
.04
.04
.04
.06
.06
.04
.05
.03
.03
.05
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.78
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.70
.68
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.81
.76
.64
.68
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.81
.86
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.72
79
17
.75
.85
.74
.67
<13
.83
.75
.79
.81
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.89
.72
.78
.68
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.05
.05
.06
.07
.05
.04
.05
.06
.07
.07
.06
.06
.08
.05
.05
.09
.06
.06
.05
.06
.05
.05
.07
.06
.08
.06
.07
.06
.05
.07
.05
.06
.07
.07
.05
.06
.07
.07
.06
.05
.05
.04
.05
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INDEX OF COAL SAMPLES BY COUNTY, SORTED BY QUADRANGLE

COUNTY

Bell
Bell
Bell
Bell
Bell
Bell
Bell
Bell
Bell
Bell
Bell
Bell
Bell
Bell
Bell
Bell
Bell
Bell
Bell
Bell
Bell
Bell
Bell
Bell
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Clay
Jackson
Jackson

7 1/2' QUADRANGLE

Artemus
Artemus
Balkan
Beverly
Beverly
Beverly
Beverly
Beverly
Beverly
Beverly
Pineville
Pineville
Pineville
Pineville
Pineville
Pineville
Pineville
Pineville
Scalf
Scalf
Scalf
Scalf
Scalf
Scalf
Barcreek
Barcreek
Barcreek
Creekville
Creekville
Creekville
Manchester
Manchester
Manchester
Ogle

Ogle

Ogle

Ogle

Ogle
Portersburg
Alcorn
McKee

COAL NAME USED ON GQ

Fire Clay rider
Fire Clay

Fire Clay
Tiptop

Tiptop

Fire Clay
Hindman

Hazard No.8
Hazard No.8
Haddix

Fire Clay rider
Straight Creek
Rim

Rim

U Elkhorn No.2
Fire Clay rider
Fire Clay
Straight Creek
Hazard No.7
Hazard No.7
Hazard No.7
Hazard

Haddix

Fire Clay

Blue Gem
Manchester
Manchester
Fire Clay rider
Haddix

Haddix
Manchester
Manchester
Manchester
Hazard

Hazard

Hazard

Haddix

Haddix

Lily

Unnamed

Gray Hawk

USGS ID

W214779
W214780
W214791
W215435
W215436
W215437
W215545
W215550
W215551
W215552
W212762
W215393
W215394
W215395
W215408
W215419
W215420
W215439
W214782
W214783
W214784
W214788
W214789
W215438
W205327
W205337
W205338
W213016
W213122
W213943
W207461
W210294
W214774
W213012
W213013
W213014
W213015
W213121
W214260
W210254
W207869
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COUNTY

Jackson
Jackson
Jackson
Knox
Knox
Knox
Knox
Knox
Knox
Knox
Knox
Knox
Knox
Knox
Knox
Knox
Knox
Knox
Knox
Knox
Knox
Laurel
Laurel
Laurel
Laurel
Laurel
Laurel
Laurel
Laurel
Laurel
Laurel
Laurel
Laurel
Laurel
Laurel
Laurel
Laurel
Laurel
Laurel
Laurel
Laurel
Lee
Lee
Lee
Lee

7 1/2' QUADRANGLE

McKee

Parrot

Tyner
Barbourville
Barbourville
Barbourville
Barbourville
Barbourville
Barbourville
Barbourville
Beverly
Corbin
Corbin

Fount

Fount

Fount

Frakes
Frakes
Heidrick
Heidrick
Heidrick
Bernstadt
Bernstadt
Bernstadt
Bernstadt
Bernstadt
Bernstadt
Blackwater
Blackwater
Corbin

Lily

London
London
London
London
London
London
London
London
London
Parrot
Beattyville
Beattyville
Heidelberg
Sturgeon

COAL NAME USED ON GQ

Gray Hawk
Unnamed
Unnamed
Blue Gem
Blue Gem
Jellico
Blue Gem
Blue Gem
Blue Gem rider
Blue Gem
Hazard No.8
Blue Gem
Blue Gem
Jellico
Blue Gem
Jellico
Blue Gem
Fire Clay
Jellico

Little Blue Gem

Jellico
Unnamed
Colony rider
Colony
Unnamed
Unnamed
Colony
Jellico
Jellico
Lily

Lily

Lily

Lily

Lily

Lily

Lily

Lily
Jellico
Jellico
Jellico
Unnamed
Gray Hawk
Beattyville
Gray Hawk
Gray Hawk
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USGS ID NO.

W210255
W213933
W213932
W213010
W213119
W213120
W214263
W214264
W214265
W215398
W214790
W213118
W214773
W205329
W205331
W213931
W213936
W213937
W212502
W213009
W214778
W207462
W212500
W212501
W213011
W213941
W213947
W214776
W214777
W212091
W215396
W207463
W207464
W207465
W207466
W207467
W207468
W207469
W207470
W207471
W213942
W209675
W210152
W210253
W211631
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I COUNTY 7 1/2' QUADRANGLE COAL NAME USED ON GQ  USGS ID NO.
McCreary Barthell Stearns No.2 W208217
' McCreary Hail Barren Fork W208202
McCreary Hail Barren Fork W214781
McCreary Wiborg Barren Fork W212055
McCreary Wiborg Barren Fork W214268
I McCreary Wiborg Barren Fork W214269
McCreary Winfield River Gem W212495
McCreary Winfield River Gem rider W212496
' Owsley Beattyville U Elkhorn No.3 W210153
Owsley Booneville Jellico W209507
Owsley Booneville Jellico W209508
I Owsley Cowcreek Unmapped W212758
Owsley Cowcreek Amburgy W212759
Owsley Cowcreek U Elkhorn No.3 W212760
I Owsley Mistletoe Hazard W205328
Owsley Oneida Jellico W205324
Owsley Tallega Whitesburg W213949
' Pulaski Billows Unnamed W210346
Pulaski Billows Unnamed W210347
Rockcastle Johnetta Unnamed W214259
Wayne Coopersville Stearns No.2 W214257
' Wayne Nevelsville Stearns W212054
Whitley Frakes Jellico W213952
Whitley Frakes Blue Gem W213953
I Whitley Jellico West Blue Gem W215397
Whitley Rockholds Jellico W205325
Whitley Rockholds Blue Gem W207984
l Whitley Rockholds Blue Gem W207985
Whitley Rockholds Blue Gem W214772
Whitley Rockholds Jellico W214775
l Whitley Saxton Blue Gem W213954
Whitley Williamsburg Big Mary W212089
Whitley Williamsburg Big Mary W212090
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INDEX OF COAL SAMPLES BY BED NAME,
WITH SAMPLED INTERVAL AND SAMPLING REGIME

COAL NAME USED INTERVAL SAMPLING USGS ID
ON GQ SAMPLED REGIME NUMBER

Amburgy full thickness Homes W212759
Barren Fork full thickness HoImes W208202
Barren Fork full thickness Ho Imes W212055
Barren Fork full thickness Ho1mes W214269
Barren Fork full thickness Ho Imes W214781
Barren Fork rider Ho Imes W214268
Beattyville full thickness Holmes W210152
Big Mary ' full thickness Homes W212089
Big Mary full thickness Ho1mes W212090
Blue Gem full thickness unknown W205327
Blue Gem full thickness unknown W205331
Blue Gem full thickness unknown W207984
Blue Gem full thickness unknown W207985
Blue Gem full thickness Ho 1mes W213010
Blue Gem full thickness HoImes W213118
Blue Gem full thickness Ho1mes W213119
Blue Gem full thickness Ho1mes W213936
Blue Gem full thickness Ho Imes W213953
Blue Gem full thickness Ho1mes W213954
Blue Gem full thickness Ho1mes W214263
Blue Gem full thickness Ho 1mes W214264
Blue Gem full thickness Holmes W214772
Blue Gem full thickness Ho Imes W214773
Blue Gem full thickness Holmes W215397
Blue Gem full thickness Ho Imes W215398
Blue Gem rider full thickness Ho1mes W214265
Colony full thickness Ho1mes W212501
Colony full thickness Holmes W213947
Colony rider full thickness Holmes W212500
Fire Clay full thickness Ho Imes W213937
Fire Clay full thickness Holmes W214780
Fire Clay full thickness Ho1lmes W214791
Fire Clay full thickness Ho 1mes W215420
Fire Clay full thickness Ho1mes W215437
Fire Clay full thickness Ho1mes W215438
Fire Clay rider full thickness Homes W212762
Fire Clay rider full thickness Homes W213016
Fire Clay rider full thickness Swanson & Huffman W214779
Fire Clay rider full thickness Holmes W215419
Gray Hawk full thickness Ho Imes W207869
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l COAL NAME USED INTERVAL SAMPLING USGS 1D
ON GQ SAMPLED REGIME NUMBER
Gray Hawk full thickness Holmes W209675
' Gray Hawk full thickness Homes W210253
Gray Hawk full thickness Holmes W210255
Gray Hawk full thickness Holmes W211631
l Hadd ix bottom split Homes W213121
Haddix full thickness Ho1mes W213943
Haddix full thickness HoTmes W214789
Haddix full thickness HoTmes W215552
' Haddix top split Ho1mes W213015
Haddix top split Holmes w213122
Hazard full thickness unknown W205328
l Hazard full thickness  Holmes W214788
Hazard bottom split HoImes W213014
Hazard middle split Ho1mes W213013
Hazard top split Ho1mes W213012
Hazard No.7 bottom split Ho1mes W214782
Hazard No.7 middle split Ho1mes W214783
Hazard No.7 top split Holmes W214784
l Hazard No.8 full thickness HoImes W214790
Hazard No.8 full thickness Ho1mes W215550
Hazard No.8 leader Ho1mes W215551
' Hindman bottom bench Ho1mes W215545
Jellico bottom bench Swanson & Huffman W207470
Jellico bottom split Holmes W213120
Jellico bottom split Ho Tmes W214776
l Jellico full thickness unknown W205324
Jellico full thickness unknown W205325
Jellico full thickness unknown W205329
I Jellico full thickness Swanson & Huffman W207471
Jellico full thickness Swanson & Huffman W209507
Jellico full thickness Swanson & Huffman W209508
Jellico full thickness Holmes W212502 .
' Jellico full thickness Holmes W213931 -
Jellico full thickness Holmes W213952
Jellico full thickness HoImes W214775
l Jellico full thickness Ho Imes W214778
Jellico top bench Swanson & Huffman W207469
Jellico top split Ho1mes W214777
Lily full thickness Ho1mes W207463
l Lily full thickness Ho1mes W207464
Lily full thickness Holmes W207465
Lily full thickness Ho1mes W207466
l Lily full thickness HoImes W207467
Lily full thickness Swanson & Huffman W207468
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COAL NAME USED INTERVAL SAMPLING USGS ID
ON GQ SAMPLED REGIME NUMBER

Lily full thickness Holmes W212091
Lily full thickness Holmes W214260
Lily full thickness Holmes W215396
Little Blue Gem full thickness Holmes W213009
Manchester full thickness unknown W205337
Manchester full thickness unknown W205338
Manchester full thickness Ho1mes W207461
Manchester full thickness Swanson & Huffman W210294
Manchester full thickness Ho Imes W214774
Rim bottom split Holmes W215394
Rim top split HoImes W215395
River Gem full thickness Ho1mes W212495
River Gem rider full thickness Ho Imes W212496
Stearns full thickness Ho Imes W212054
Stearns No.2 full thickness Swanson & Huffman W208217
Stearns No.?2 full thickness Holmes W214257
Straight Creek full thickness Holmes W215393
Straight Creek full thickness Ho1mes W215439
Tiptop bottom bench Holmes W215436
Tiptop top bench Holmes W215435
Unmapped full thickness Holmes W212758
Unnamed full thickness Holmes W207462
Unnamed full thickness Ho1mes W210254
Unnamed full thickness Holmes W210346
Unnamed full thickness HoTmes W210347
Unnamed full thickness HoImes W213011
Unnamed full thickness Ho Imes W213932
Unnamed full thickness Ho1mes W213933
Unnamed full thickness Ho1mes W213941
Unnamed full thickness Holmes W213942
Unnamed full thickness Ho Imes W214259
U Elkhorn No.2 full thickness Holmes W215408
U Elkhorn No.3 full thickness Ho Imes W210153
U Elkhorn No.3 full thickness HoIlmes W212760
Whitesburg full thickness Holmes W213949











