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(Boyd, Carter, Greenup, and Lawrence Counties
and Part of Lewis County)
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ABSTRACT

Chemical and petrographic data are presented for 42 samples of coal collected in the Princess
District, eastern Kentucky. These 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, minor, and trace inorganic 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 Princess 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 Princess District, which includes
Greenup, Boyd, Carter, and Lawrence Counties, and a
small area in Lewis County,

Forty-two samples of coal were collected for chemical
and petregraphic analysis. Field-sampling data, prox-
imate and ultimate analyses, heating value, forms of
sulfur, free-swelling index, determinations of major,
minor, and trace elements, and petrographic analyses
are contained 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 (1982) reported
that 24 coal beds (Fig. 2) in the Princess District original-
ly contained 3.4 billion tons of coal. Isopach maps (Brant,
1982) are published for the Princess No. 8, Princess No.
7, Princess No. 6, Princess No. 5 (upper zone), Princess
No. 5 (lower zone), Princess No. 4, Princess No. 3,
Hazard, Haddix, Hamlin, Fire Clay, Whitesburg, and Van
Lear coal beds. When used together, these 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.

2U.S. Geological Survey, Reston, Virginia.

*Kentucky Center for Energy Research Laboratory, Lexington,
Kentucky.

METHODS

Although this report contains only the results for
samples collected in the Princess 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
dependent on the logistical constraints of the planned
collection in eastern Kentucky of more than 600 in-
dividually sited coal samples distributed over a vertical
section containing more than 30 major coal zones and
an area including all or parts of 38 counties. Therefore,
expediency, uniform areal and stratigraphic distribution
of sample sites, consistent sampling technique, and
thorough sample documentation were major considera-
tions in sample collection.

Sample Sites

The selection of sampling sites was influenced by
many factors. First, maintaining an even distribution of
samples over a coal bed area, regardless of coal
thickness, was important to delineate the regional
characteristics of the coal bed. However, exposuras of
coal of mineable thickness were selected where possi-
ble to make the data economically relevant, Second,
sites were chosen where many coals were exposed and
easily accessible so that changes in characteristics from
one coal bed to another could be identified. Therefore,
many of the samples are either from roadcuts along ma-
jor highways that were under construction at 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 conjunction with overlying or
underlying beds, or in areas of widespread occurrence.

The freshness of the exposed coal was also a majer
consideration in the choice of sampling sites. In general,
a coal outcrop was not sampled if it had been exposed
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Figure 1. Locations of coal-sampling sites in the Princess District.
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Figure 2. Key stratigraphic units in the Princess District.

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 wea-
thered coals 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, mare than 100 underground mines were
sampled in eastern Kentucky. A few core samples were
obtained for analysis, and these samples were normal-
ly in excellent condition.

Elevations of sample sites were determined by several
methods. A barometric altimeter was used for many de-
terminations, and all two-way traverses from benchmark
to sample site were adjusted for temperature changes
and pressure fluctuations. Wherever possible, local level-
ing surveys were used to determine elevation. Under-
ground elevations were typically determined from mine
maps. Hand-leveling was used extensively to tie sam-
ple sites to benchmarks and to measure elevation dif-
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ferences between coals at surface mines and roadcuts.
Topographic maps were used to determine elevations
in remote areas where other methods were not feasible.

Sampling Methods

Two sampling regimes were used. During the first 6
months the guidelines of Swanson and Huffman (1976)
were followed, and partings less than 10 ¢m (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). 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 (Ap-
pendix |). The guidelines for the exclusion of partings
of either regime were exceeded at some exposures to
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make the samples conform to local mining practice.
These samples are described in Appendix | as having
“thick partings included.” The guidelines were also ap-
plied to core samples. The sampling guidelines for
several samples collected before June 1979 are
unknown.

Dimensions of channel cuts were commonly adjusted
to the thickness of the coal bed. The channels were
typically 4 to 6 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 in diameter.

Megascopic Description

The descriptive methods of Schopf (1960) were chosen
as a basis for the megascopic descriptions, but modifico-

LITHOLOGY PARTING
THICKNESS

PYRITE
<l.3cm
(1/2 in.)

Ito 10 cm

> 10cm

<lcm
(3/8 in.)

Figure 3. Diagrammatic column showing different criteria for excluding partings in the sampling methods of Holmes

(1918) and Swanson and Huffman (1976).
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SAMPLE PREPARATION

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; “‘scat-
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 maximum size before
splitting to minimize the possibility of contamination.
Generally, three splits of each sample were prepared;
50 percent went to USGS, 25 percent went to IMMR for
petrographic and other analyses, and the remainder is
stored at the Kentucky Geological Survey’s Well Sam-
ple and Core Library. Small samples were not split. The
0.5-inch (1.3 cm) samples were crushed to 0.1 in. (0.3
cm) by the USGS. The split for chemical analysis was
crushed to minus 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 day the sample was collected. How-
ever, samples KGS 001 through KGS 041, which were col-
lected before the 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. The section in each
sampling report on structural features applies primarily
to cleat azimuths, which were measured for most ex-
posures. Structural features other than jointing (cleats)
were seldom encountered during the sampling program.
The dips of cleat surfaces were recorded if they were
measurably different from vertical; this information is

available from the Kentucky Geological Survey (KGS).
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 calcu-
lated values not shown on these analysis reports, such
as volume-percent mineral matter and moist, mineral-
matter-free Btu, are available from KGS. Specific gravi-
ty, 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 Princess 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 Princess
District. The apparent rank of each sample was cal-
culated 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 range be-
tween high volatile C and high volatile A bituminous
coal, except sample KGS 033. This sample has an er-
roneous apparent rank of subbituminous A, as a result
of its highly weathered condition. Vitrinite maximum
reflectance suggests a high volatile A bituminous rank.

Chemical Analyses

Major, minor, and trace-element concentrations are
reported for 42 coal samples from the Princess District.
Table 2 (Appendix Il) presents the results of analyses per-
formed on coal ash, and Table 3 (Appendix I1) contains
the results of analyses for 23 frace elements in the whole
coal. Table 4 (Appendix 1) summarizes the results for
all of the chemical species on a whole-coal basis. These
data are reported as weight-percent or parts per million
on both a coal-ash and a whole-coal basis. The whole-
coal determinations were performed on air-dried coal
(32°C) by wet chemical analysis, atomic absorption spec-
troscopy, X-ray fluorescence spectroscopy, and in-
strumental neutron activation analysis. The chemical
composition of the ash (from coal ashed at 525°C) were
derived by wet chemical analysis, X-ray fluorescence,
and optical emission spectrography.

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). A total of 65 elements was searched for,

]
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Figure 4. Flow diagram illustrating procedures used for coal-sample analysis.

and the following 10 elements were not found: Au, Ir,
Os, Pd, Pt, Re, Rh, Ru, Te, and Tm.

Petrographic Analyses

Petrographic analyses were performed at the Kentucky
Center for Energy Research Laboratory. This laboratory
is currently equipped with four Leitz petrographic
microscopes, including one MPV-Il and ‘two MPV-
Compact photometer systems for the determination of
vitrinite. maximum reflectance. Preparation and ex-
amination of the samples followed ASTM (1981) stan-

dards D-2797-72 (preparation), D-2796-81 and D-2799-72
(maceral analysis), and D-2798-79 (vitrinite reflectance).
Results of the petrographic analyses are shown in Ap-
pendix Il
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APPENDIX I:
COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL SAMPLING REPORT

LABORATORY NO: K89302 FIELD NO: KGS 001 U.S.G.S. NO: W203628
SAMPLER: Casper AGENCY: KGS DATE: Jan/01/1978
7.5" QUAD: Rush COUNTY: Boyd DISTRICT: Princess
CARTER COORDINATE: SEC 1 ROW V TIER 81 700 FT FSL, 1700 FT FEL
LATITUDE: 38 DEG 19 MIN 7 SEC LONGITUDE: 82 DEG 45 MIN 20 SEC

ELEVATION (FT): 705.00, OF POINT AT unknown, USING altimeter
COMMENTARY:
REGIONAL COAL NAME: Princess No.7 GEO. MAP COAL NAME: Princess No.7

REPORTED COAL NAME: Princess No.7 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.): unknown

THICKNESS (INCHES): SEAM HEIGHT 46.9, SAMPLE 46.9, COAL ONLY 46.9

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
N 5.91 Sandstone.
Y 3.90 Coal.
N Clay, rooted.

-——-—.------——‘
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COAL ANALYSIS REPORT
LABORATORY NO: K838302 FIELD NO: KGS 001 U.S.G.S NO: W203628
LABORATORY: USBM REPORT DATE: Feb/15/1979
AIR DRIED LOSS: 4.90%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 7.80%

VOLATILE MATTER 37.70% 40.89% 43.68%
FIXED CARBON 48.60% 52.71% 56.31%
ASH 5.90% 6.40%

ULTIMATE ANALYSIS:

HYDROGEN 5.50% 5.02% 5.36%
CARBON 68.90% 74.73% 79.83%
NITROGEN 1.50% 1.63% 1.74%
TOTAL SULFUR 0.90% 0.98% 1.04%
OXYGEN 17.30% 11.24% 12.03%
ASH 5.90% 6.40% |
HEATING VALUE (BTU/LB): 12219 13253 14158
SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 0.44% 0.48% 0.51%
ORGANIC 0.43% 0.47% 0.50%

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 01.5
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COAL SAMPLING REPORT

LABORATORY NO: KB89299 FIELD NO: KGS 004 U.S.G.S. NO: W203629
SAMPLER: KGS AGENCY: KGS DATE:Jan/01/1978
7.5" QUAD: Rush COUNTY: Boyd DISTRICT: Princess
CARTER COORDINATE: SEC 10 ROW V TIER 81 5200 FT FSL, 600 FT FEL
LATITUDE: 38 DEG 18 MIN 52 SEC LONGITUDE: 82 DEG 45 MIN 7 SEC

ELEVATION (FT): 740.00, OF POINT AT unknown, USING altimeter
COMMENTARY: On Fourmile Creek, RU-1.

REGIONAL COAL NAME: Princess No.8 GEO. MAP COAL NAME: Princess No.8

REPORTED COAL NAME: Princess No.8 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.): unknown

THICKNESS (INCHES): SEAM HEIGHT 54.3, SAMPLE 51.2, COAL ONLY 51.2

STRUCTURAL FEATURE: ; SEPARATION:
STRIKE AZIMUTHS: SET 1 s OF] 2 s SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 8.86 Shale, silty.
¥ 0.26 Coal.
N 0.26 Shale.
Y 4,00 Coal.
N Clay, rooted.
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APPENDIX |: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: K89299
LABORATORY: USBM

AIR DRIED LOSS: 3.10%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 5.
VOLATILE MATTER 33
FIXED CARBON 44,
ASH 17.

ULTIMATE ANALYSIS:

FIELD NO: KGS 004

40%
40%
00%
20%

HYDROGEN 4.90%
CARBON 60.30%
NITROGEN 1.20%
TOTAL SULFUR 2.30%
OXYGEN 14.10%
ASH 17.20%
HEATING VALUE (BTU/LB): 10762
SULFUR FORMS:
SULFATE 0.01%
PYRITIC 1.72%
ORGANIC 0.54%

35.
46.
18.

REPORT DATE:

31%
51%
18%

.54%
.74%
27%
.43%
.84%
18.

18%

11377

0.
1.
0.

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

2740 deg F
2800 deg F
2800 deg F

1.0

01%
82%
57 %

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 04.3

U.S.G.S NO: W203629
Feb/15/1979

43.15%
56.85%

5.55%
77.91%
1.55%
2.97%
12.02%

13905

0.01%
2.22%
0.70%
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K92636 FIELD NO: KGS 015 U.S.G.S. NO: W205318
SAMPLER: Walker AGENCY: KGS DATE: Jan/01/1978
7.5' QUAD: Milo COUNTY: Lawrence DISTRICT: Princess

CARTER COORDINATE: SEC 10 ROW Q TIER 83 2500 FT FSL, 4600 FT FEL
LATITUDE: 37 DEG 53 MIN 25 SEC LONGITUDE: 82 DEG 35 MIN 55 SEC
ELEVATION (FT): 985.00, OF POINT AT unknown, USING altimeter
COMMENTARY: Field ID M1-SM-1.

REGIONAL COAL NAME: Broas zone GEO. MAP COAL NAME: Broas
REPORTED COAL NAME: Broas, u rider FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): upper rider

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

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

THICKNESS (INCHES): SEAM HEIGHT 44.1, SAMPLE 44.1, COAL ONLY 41.7

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 1.74 Sandstone.
Y 0.20 Coal.
Y 1.74 Shale.
Y 0.43 Coal.
N Underclay, rooted.

- an ) an B B By O B = o & oy B B .
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APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT
LABORATORY NO: K92636 FIELD NO: KGS 015 U.S.G.S NO: W205318
LABORATORY: USBM REPORT DATE: May/18/1979
AIR DRIED LOSS: 2.40%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 4.90%

VOLATILE MATTER 36.00% 37.85% 41.10%
FIXED CARBON 51.60% 54.26% 58.91%
ASH 7.50% 7.89%

ULTIMATE ANALYSIS:

HYDROGEN 5.50% 5.21% 5.65%
CARBON 70.70% 74.34% 80.71%
NITROGEN 1.60% 1.68% 1.83%
TOTAL SULFUR 0.60% 0.63% 0.68%
OXYGEN 14.10% 10.25% 11.13%
ASH 7.50% 7.89%
HEATING VALUE (BTU/LB): 12665 13317 14458
SULFUR FORMS:
SULFATE 0.01% 0.01% - 0.01%
PYRITIC 0.07% 0.07% 0.08%
ORGANIC 0.50% 0.53% 0.57%

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 00.9
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K92902 FIELD NO: KGS 033 U.S.G.S. NO: W205333
SAMPLER: KGS AGENCY: KGS DATE: Jan/01/1978
7.5" QUAD: Adams COUNTY: Lawrence DISTRICT: Princess

CARTER COORDINATE: SEC 23 ROW S TIER 83 1000 FT FSL, 4400 FT FEL
LATITUDE: 38 DEG 0 MIN 10 SEC LONGITUDE: 82 DEG 37 MIN 53 SEC
ELEVATION (FT): 782.00, OF POINT AT base of 33, USING altimeter
COMMENTARY: Field note AD-SM-2. _

REGIONAL COAL NAME: Peach Orchard z GEQ. MAP COAL NAME: Peach Orchard

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

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

RECOVERY METHOD: channel SAMPLING REGIME: unknown

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

THICKNESS (INCHES): SEAM HEIGHT 18.9, SAMPLE 18.9, COAL ONLY 18.9

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

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
IN SAMPLE?THICK
NESSDESCRIPTION
N 16.01 Sandstone.
Y 1.58 Coal.
N 0.49 Underclay.
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APPENDIX |: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

LABORATORY NO: K92902
LABORATORY: USBM

AIR DRIED LOSS: 10.10%

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

COAL ANALYSIS REPORT
FIELD NO: KGS 033

U.S.G.S NO: W205333

REPORT DATE:

MAY/25/1979

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

-15.,
32,
44,

.30%

90%
00%
80%

.90%
.40%
.40%
.70%
.40%
.30%

10145

0.
0.
0.

01%
29%
40%

38.
83:

4.

70

1.
0.
13.
8.

05%
27 %
.68%

90%
.63%
66%
83%
30%
68%

12063

0
0
0

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP. '
FLUID TEMP.

FREE SWELLING INDEX

22

.01%
.34%
.48%

55 deg F

2360 deg F
2455 deg F

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 01.4

41.67%
58.33%

.37%
. 34%
.82%
.91%
.56%

PO~ w;

13210

0.01%
0.38%
0.52%

15
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K92903 FIELD NO: KGS 034 U.S.G.S. NO: W205334
SAMPLER: Walker AGENCY: KGS DATE: Jan/01/1978
7.5"' QUAD: Adams COUNTY: Lawrence DISTRICT: Princess
CARTER COORDINATE: SEC 13 ROW S TIER 82 1650 FT FSL, 1550 FT FEL
LATITUDE: 38 DEG 2 MIN 17 SEC LONGITUDE: 82 DEG 42 MIN 19 SEC

ELEVATION (FT): 838.00, OF POINT AT base of 34, USING altimeter

COMMENTARY: The top split was sampled but no record exists to indicate
what became of the sample. The only analysis received
from USGS has a field ID number of KGS 034.

REGIONAL COAL NAME: Peach Orchard z GEO. MAP COAL NAME: Peach Orchard

REPORTED COAL NAME: Peach Orch, 1s, Q2 FORMATION OR MEMBER: Breathitt

RANGE SAMPLED (SPLITS, BENCHES, ETC.): bottom split

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

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

THICKNESS (INCHES): SEAM HEIGHT 27.0, SAMPLE 13.0, COAL ONLY 13.0

STRUCTURAL FEATURE: ; SEPARATION:
STRIKE AZIMUTHS: SET 1 s SEV 2 s BT 3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION

N 5.91 Sandstone.

N 0.30 Siltstone. -
N 0.49 Coal.

N 0.49 Shale.

Y 1.08 Coal.

0.49 Underclay.
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APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

LABORATORY NO: K92903
LABORATORY: USBM

AIR DRIED LOSS: 4.00%

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 034

U.S.G.S NO: W205334

REPORT DATE: MAY/25/1979

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

7%
32.
49,
.00%

3

S
67.
1.
0.
14.
11.

40%
50%
10%

50%
10%
40%
70%
30%

00%

11724

0.
0.
0.

01%
22%
49%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

35.10% 39.83%
53.02% 60.17%
11.88%

5.05% 5.73%
72.46% 82.23%
1.51% 1.72%
0.76% 0.86%
8.34% 9.46%
11.88%

12661 14368
0.01% 0.01%
0.24% 0.27%
0.53% 0.60%
- 2800 deg F
2800 deg F
2800 deg F

1.0

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 01,2

17
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K92904 FIELD NO: KGS 35-8 U.S.G.S. NO: W205335
SAMPLER: Walker AGENCY: KGS DATE: Jan/01/1978
7.5" QUAD: Milo COUNTY: Lawrence DISTRICT: Princess

CARTER COORDINATE: SEC 14 ROW R TIER 84 4400 FT FSL, 2900 FT FEL
LATITUDE: 37 DEG 57 MIN 44 SEC LONGITUDE: 82 DEG 33 MIN 35 SEC
ELEVATION (FT): 807.00, OF POINT AT base of 35-8, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Peach Orchard z GEO. MAP COAL NAME: Peach Orchard
REPORTED COAL NAME: Peach Orch, 1 b FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): bottom bench

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

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

THICKNESS (INCHES): SEAM HEIGHT 7.9, SAMPLE 7.9, COAL ONLY 7.9

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
Horizon KGS 35-13.
N 0.33 Shale.
Y 0.66 Coal.
N 0.23 Underclay.




APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT
LABORATORY NO: K92904 FIELD NO: KGS 35-8 U.S.G.S NO: W205335
LABORATORY: USBM REPORT DATE: May/25/1979
AIR DRIED LOSS: 2.20%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 5.20%

VOLATILE MATTER 34.60% 36.50% 41.99%
FIXED CARBON 47.80% 50.42% 58.01%
ASH 12.40% 13.08%

ULTIMATE ANALYSIS:

HYDROGEN 5.40% 5.08% 5.85%
CARBON 67.00% 70.68% : 81.31%
NITROGEN 1.50% 1.58% 1.82%
TOTAL SULFUR 1.80% 1.90% 2.18%
OXYGEN 11.80% 7.68% 8.84%
ASH 12.40% 13.08%
HEATING VALUE (BTU/LB): 11952 12608 14505
SULFUR FORMS:
SULFATE 0.03% 0.03% 0.04%
PYRITIC 1.29% 1.36% 1.57%
ORGANIC 0.47% 0.50% © 0.57%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2420 deg F

SOFTENING TEMP, 2510 deg F

FLUID TEMP. 2600 deg F
FREE SWELLING INDEX 1.5

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 03.0
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K92905 FIELD NO: KGS 35-13 U.S.G.S. NO: W205336
SAMPLER: Walker AGENCY: KGS DATE: Jan/01/1978
7.5' QUAD: Milo COUNTY: Lawrence DISTRICT: Princess

CARTER COORDINATE: SEC 14 ROW R TIER 84 4400 FT FSL, 2900 FT FEL
LATITUDE: 37 DEG 57 MIN 44 SEC LONGITUDE: 82 DEG 33 MIN 35 SEC
ELEVATION (FT): 808.00, OF POINT AT base of 35-13, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Peach Orchard z GEQO. MAP COAL NAME: Peach Orchard
REPORTED COAL NAME: Peach Orch, u b FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): top bench

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

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

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

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
N 49,21 Sandstone and claystone, rooted.
N 0.43 Coal.
N 0.49 Shale.
N 0.26 Coal.
N 0.43 Shale.
¥ 1.08 Coal.

See KGS 35-8 for underlying strata.
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APPENDIX |: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: K92905
LABORATORY: USBM

AIR DRIED LOSS: 2.80%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 6.
VOLATILE MATTER 35,
FIXED CARBON 51.
ASH 6.

ULTIMATE ANALYSIS:

20%
60%
30%
90%

HYDROGEN 5.80%
CARBON 70.70%
NITROGEN 1.60%
TOTAL SULFUR 0.70%
OXYGEN 14.40%
ASH 6.90%
HEATING VALUE (BTU/LB): 12696
SULFUR FORMS:
SULFATE 0.02%
PYRITIC 0.51%
ORGANIC 0.16%

FIELD NO: KGS 35-13

34
54.
.36%

~NOO =T,

95%
69%

.44%
.37%
71%
.75%
-37%
.36%

13535

0.
0.
0.

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

2800 deg
2800 deg F
2800 deg F

15

02%
54%
17%

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 01.1

U.S.G.S NO: W205336
REPORT DATE: May/30/1979

40.96%
59.03%

5.88%
81.35%

10.12%

14609

0.02%
0.59%
0.18%

21
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K96801 FIELD NO: KGS 064 U.S.G.S. NO: W207106
SAMPLER: Currens AGENCY: KGS DATE: Jun/26/1979
7.5"' QUAD: Argillite COUNTY: Greenup DISTRICT: Princess
CARTER COORDINATE: SEC 22 ROW X TIER 80 1000 FT FSL, 500 FT FEL
LATITUDE: 38 DEG 25 MIN 10 SEC LONGITUDE: 82 DEG 51 MIN 7 SEC

ELEVATION (FT): 731.00, OF POINT AT base of 064, USING topo
COMMENTARY :

REGIONAL COAL NAME: Peach Orchard z GEQ. MAP COAL NAME: Princess No. 3

REPORTED COAL NAME: Princess No. 3 FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): top split

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 13.0, SAMPLE 13.0, COAL ONLY 11.8

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 20, SET 2 280, SET 3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION
0.98 Shale, medium-gray, sideritic, bioturbated.
0.08 Clarain, with vitrain.
0.13 Durain.
o1 Clarain, with very abundant vitrain.
.36 Durain, with scattered clarain.
.10 Shale, carbonaceous, pyritic.
.30 Durain, with clarain.
See KGS 65 for underlying strata.

<<<<<—<=
cooco




APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: K96801
LABORATORY: USBM

AIR DRIED LOSS: 2.50%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 4.
VOLATILE MATTER 37
FIXED CARBON 36.
ASH 21.

ULTIMATE ANALYSIS:

FIELD NO: KGS 064

70%
00%
807%
50%

HYDROGEN 4.80%
CARBON 57.10%
NITROGEN 1.10%
TOTAL SULFUR 3.50%
OXYGEN 12.00%
ASH 21.50%
HEATING VALUE (BTU/LB): 10401
SULFUR FORMS:
SULFATE 0.02%
PYRITIC 2.79%
ORGANIC 0.73%

38.
.61%
22.

82%
56

.48%
.92%
.15%
.67%
.22%
22.

56%

10914

0.
2.
0.

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
_SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

2340 deg F
2470 deg F
2550 deg F

25

02%
93%
77%

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 06.7

U.S.G.S NO: W207106
REPORT DATE: Nov/15/1979

50.14%
49.86%

5.79%
77.37%
1.49%
4.74%
10.61%

14093

0.03%
3.78%
0.99%
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K96802 FIELD NO: KGS 065 U.S.G.S. NO: W207107
SAMPLER: Currens AGENCY: KGS DATE: Jun/26/1979
7.5" QUAD: Argillite COUNTY: Greenup DISTRICT: Princess
CARTER COORDINATE: SEC 22 ROW X TIER 80 - 0 FT FSL, 600 FT FEL
LATITUDE: 38 DEG 25 MIN 1 SEC LONGITUDE: 82 DEG 51 MIN 8 SEC

ELEVATION (FT): 720.00, OF POINT AT base of 065, USING topo
COMMENTARY :
REGIONAL COAL NAME: Peach Orchard z GEO. MAP COAL NAME: Princess No.3

REPORTED COAL NAME: Princess No.3 FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): bottom split

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

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: : SEPARATION:
STRIKE AZIMUTHS: SET 1 5 SET 2 » SET 3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 64.
N - 9.84 Sandstone, medium-gray, rooted, carbonaceous,
micaceous; clayey at top; poor exposure.
Y 1.18 Clarain, with vitrain.
Y 0.46 Clarain, with abundant vitrain.
N Claystone, rooted.




APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT
LABORATORY NO: K96802 FIELD NO: KGS 065 U.S.G.S NO: W207107
LABORATORY: USBM REPORT DATE: Nov/21/1979
AIR DRIED LOSS: 6.20%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 10.10%

VOLATILE MATTER 36.00% 40.04% 42.06%
FIXED CARBON 49.60% 55.17% 57.94%
ASH 4.30% 4.78%

ULTIMATE ANALYSIS:

HYDROGEN 5.50% 4.86% 5.10%
CARBON 65.60% 72.97% 76.63%
NITROGEN 1.50% 1.67% 1.75%
TOTAL SULFUR 0.80% 0.89% 0.93%
OXYGEN 22.40% 14.83% 15.59%
ASH 4.30% 4.78%
HEATING VALUE (BTU/LB): 12084 13441 14117
SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 0.35% 0.39% 0.41%
ORGANIC 0.45% 0.50% 0.53%

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 01.3
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K96803 FIELD NO: KGS 066 U.S.G.S. NO: W207108
SAMPLER: Currens AGENCY: KGS DATE: Jun/26/1979
7.5" QUAD: Oldtown COUNTY: Greenup DISTRICT: Princess

CARTER COORDINATE: SEC 25 ROW X TIER 80 4900 FT FSL, 2900 FT FEL
LATITUDE: 38 DEG 25 MIN 48 SEC LONGITUDE: 82 DEG 54 MIN 37 SEC
ELEVATION (FT): 849.00, OF POINT AT base of 66, USING topo

COMMENTARY: Also see KGS 67 and KGS 68.

REGIONAL COAL NAME: Broas zone GEO. MAP COAL NAME: Princess No.4
REPORTED COAL NAME: Princess No.4 FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
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 8.7, SAMPLE 8.7, COAL ONLY 8.7

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 110, SET 2 170, SET 3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION
N Sandstone, light-gray, fine-grained,
argillaceous, ripple-bedded.

Y 0.26 Durain, with vitrain.
¥ 0.36 Clarain.
Y 0.10 Durain, with vitrain.

See KGS 67 for underlying strata.




APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: K96803
LABORATORY: USBM

AIR DRIED LOSS: 3.20%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE B
VOLATILE MATTER 39.
FIXED CARBON 42.
ASH 12;

ULTIMATE ANALYSIS:

FIELD NO: KGS 066

90%
20%
00%
90%

HYDROGEN 5.30%
CARBON 62.30%
NITROGEN 1.30%
TOTAL SULFUR 5.50%
OXYGEN _ 12.80%
ASH 12.90%
HEATING VALUE (BTU/LB): 11572
SULFUR FORMS:
SULFATE 0.14%
PYRITIC 4.85%
ORGANIC 0.47%

41.
44.
13.

4

1

66%
63%
71%

.93%
66.
1.38%
5.84%
75

3.71%

21%

93%

12298

0.
5,
0.

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

1910 deg F
2000 deg F
2100 deg F

1.0

15%
15%
50%

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 09.5

U.S.G.S NO: W207108
REPORT DATE: Nov/15/1979

48.27%
51.72%

5.71%
76.72%
1.60%
6.77%
9.20%

14251

0.17%
5.97%
0.58%
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K96804 FIELD NO: KGS 067 U.S.G.S. NO: W207109
SAMPLER: Currens AGENCY: KGS DATE: Jun/26/1979
7.5" QUAD: Oldtown COUNTY: Greenup DISTRICT: Princess

CARTER COORDINATE: SEC 25 ROW X TIER 80 4900 FT FSL, 2900 FT FEL
LATITUDE: 38 DEG 25 MIN 48 SEC LONGITUDE: 82 DEG 54 MIN 37 SEC
ELEVATION (FT): 837.00, OF POINT AT base of 67, USING topo

COMMENTARY :

REGIONAL COAL NAME: Peach Orchard z GEO. MAP COAL NAME: Princess No.3

REPORTED COAL NAME: Princess No.3 FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): top split

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 14.2, SAMPLE 14.2, COAL ONLY 11.0

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 250, SET 2 340, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
_ Horizon KGS 66.

N 11.52 Sandstone, argillaceous, micaceous,
feldspathic, bioturbated (very rooted at top).

Y 0.23 Durain.

Y 0.20 Vitrain, with clarain; pyrite parting, 3 mm
thick.

Y 0.26 Shale, very carbonaceous.

Y 0.49 Clarain, with abundant vitrain.

See KGS 68 for underlying strata.




APPENDIX |: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: K96804
LABORATORY: USBM

AIR DRIED LOSS: 3.70%

FIELD NO: KGS 067

U.S.G.S NO: W207109

REPORT DATE: Nov/15/1979

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 6.
VOLATILE MATTER 31.
FIXED CARBON 36.
ASH 25.

ULTIMATE ANALYSIS:

00%
90%
40%
70%

HYDROGEN 4.40%
CARBON 52.10%
NITROGEN 1.00%
TOTAL SULFUR 4.70%
OXYGEN 12.20%
ASH 25.70%
HEATING VALUE (BTU/LB): 09445
SULFUR FORMS:
SULFATE 0.35%
PYRITIC 3.99%
ORGANIC 0.33%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

33.94% 46.70%
38.72% 53.29%
27 .34%
3.97% 5.46%
55.42% 76.28%
1.06% 1.46%
5.00% 6.88%
7.21% 9.92%
27.34%
10048 13828
0.37% 0.51%
4.,24% 5.84%
0.35% 0.48%
2360 deg F
2440 deg F -
2550 deg F
1.0
10.0

29
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K96805 FIELD NO: KGS 068 U.S.G.S. NO: W207110
SAMPLER: Currens AGENCY: KGS DATE: Jun/26/1979
7.5" QUAD: 0ldtown COUNTY: Greenup DISTRICT: Princess

CARTER COORDINATE: SEC 25 ROW X TIER 80 4900 FT FSL, 2900 FT FEL
LATITUDE: 38 DEG 25 MIN 48 SEC LONGITUDE: 82 DEG 54 MIN 37 SEC
ELEVATION (FT): 830.00, OF POINT AT base of 068, USING topo
COMMENTARY :

REGIONAL COAL NAME: Peach Orchard z GEO. MAP COAL NAME: Princess No.3

REPORTED COAL NAME: Princess No.3 FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): bottom split

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 15.0, SAMPLE 15.0, COAL ONLY 15.0

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 20, SET 2 280, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 67.

N }.25 Shale, clayey, rooted, carbonaceous.

N 4.92 Shale and sandstone, interbedded, medium-gray,
rooted; very carbonaceous at base.

Y 0.49 Durain, with scattered vitrain.

Y 0.72 Clarain.

Y 0.03 Clarain, with abundant vitrain.

N Siltstone, medium-gray, rooted.




APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: K96805
LABORATORY: USBM

AIR DRIED LOSS: 5.00%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 7.80%
VOLATILE MATTER 36.00%
FIXED CARBON 47.40%
ASH 8.80%
ULTIMATE ANALYSIS:
HYDROGEN . 4.90%
CARBON 67.10%
NITROGEN 1.40%
TOTAL SULFUR 0.90%
OXYGEN 17.00%
ASH 8.80%
HEATING VALUE (BTU/LB): 11988
SULFUR FORMS:
SULFATE 0.01%
PYRITIC 0.38%
ORGANIC 0.49%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

- 2800 deg F
2800 deg F
2800 deg F

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

FIELD NO: KGS 068

39.
51,
.54%

4.
72.
1.
0.
10.
9.

05%
41%

37%
78%
52%

98% .

81%
54%

13002

0.
0.
0.

1.5

01%
41%
53%

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 01.5

43.
56.

U.S.G.S NO: W207110
REPORT DATE: Nov/15/1979

16%
83%

.83%
.45%
.68%
.08%
.96%

14374

0.01%

0.
0.

46%
59%
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K96940 FIELD NO: KGS 150 U.S.G.S. NO: W207457
SAMPLER: Anderson & Wonderly AGENCY: KGS DATE: Jul/18/1979
7.5" QUAD: Boltsfork COUNTY: Boyd DISTRICT: Princess

CARTER COORDINATE: SEC 16 ROW W TIER 82 4700 FT FSL, 2450 FT FEL

LATITUDE: 38 DEG 21 MIN 47 SEC LONGITUDE: 82 DEG 44 MIN 31 SEC

ELEVATION (FT): 700.00, OF POINT AT base of 150, USING unknown

COMMENTARY :

REGIONAL COAL NAME: Princess No.7 GEO. MAP COAL NAME: Princess No.7

REPORTED COAL NAME: Princess No.7 FORMATION OR MEMBER: Breathitt

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

EXPOSURE: TYPE, surface mine; CONDITION, several years old

SAMPLE CONDITION: weathered

RECOVERY METHOD: channel SAMPLING REGIME: TK partings included

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

THICKNESS (INCHES): SEAM HEIGHT 46.5, SAMPLE 46.5, COAL ONLY 36.6

STRUCTURAL FEATURE: R 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 7.87 Shale, light-gray, weathers to greenish-orange,
limy; siderite stains, very fine-grained;
bottom 4 inches black carbonaceous shale
(bone).

Y 0.36 Shale, hard, carbonaceous, dense.

Y 0.98 Vitrain, with some fusain bands.

Y 0.39 Clay, very dark-gray.

Y 1.80 Vitrain, with very fine fusain stringers;
fusain more abundant than above.

Y 0.07 Clay, very dark-gray.

Y 0.13 Fusain, 50 percent; vitrain, 50 percent.

Y 0.13 Vitrain, laminated clarain, and vitrain, 25

percent.

~—




APPENDIX |: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: K96940
LABORATORY: USBM

AIR DRIED LOSS: 5.60%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 9.10%
VOLATILE MATTER 31.80%
FIXED CARBON 42.90%
ASH 16.20%
ULTIMATE ANALYSIS:
HYDROGEN 4.60%
CARBON 57.60%-
NITROGEN 1.20%
TOTAL SULFUR 0.70%
OXYGEN 19.70%
ASH 16.20%
HEATING VALUE (BTU/LB): 10094
SULFUR FORMS:
SULFATE 0.01%
PYRITIC 0.38%
ORGANIC 0.33%

FIELD NO: KGS 150

34,
47.
17.

3.
63.
d.
0.
12.
17.

98%
19%
82%

94%
37%
32%
77%
78%
82%

11104

0.
0.
0.

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

2770 deg F
2800 deg F
2800 deg F

1.0

01%
42%
36%

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 01.4

U.S.G.S NO: W207457
REPORT DATE: Nov/23/1979

42.57%
57.43%

.79%
.11%
.61%
.94%
.55%

NNO—=~dp5

13513

0.01%
0.51%
0.44%
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K96941 FIELD NO: KGS 151 U.S.G.S. NO: W207458
SAMPLER: Anderson & Wonderly AGENCY: KGS DATE: Jul/18/1979
7.5' QUAD: Ashland COUNTY: Boyd DISTRICT: Princess
CARTER COORDINATE: SEC 3 ROW W TIER 82 4800 FT FSL, 2700 FT FEL

LATITUDE: 38 DEG 24 MIN 47 SEC LONGITUDE: 82 DEG 42 MIN 34 SEC

ELEVATION (FT): 604.00, OF POINT AT base of 151, USING topo

COMMENTARY :

REGIONAL COAL NAME: Richardson zone GEQ. MAP COAL NAME: Princess No.5

REPORTED COAL NAME: Princess No.5 FORMATION OR MEMBER: Breathitt

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

EXPOSURE: TYPE, roadcut; CONDITION, several years old

SAMPLE CONDITION: weathered

RECOVERY METHOD: channel SAMPLING REGIME: TK partings included

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

THICKNESS (INCHES): SEAM HEIGHT 20.5, SAMPLE 20.5, COAL ONLY 16.1

STRUCTURAL FEATURE: s SEPARATION:
STRIKE AZIMUTHS: SET 1 s ‘SET 2 y ST /3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 152.
N 2.00 Underclay, medium- to light-gray, rooted, semi-
plastic; becomes more carbonaceous near top.

N 22.97 Siltstone, interbedded with ironstone.

Y 0.20 Vitrain.

¥ 0.26 Sulfide lenses; grade laterally into coal.

Y 0.26 Vitrain, 90 percent; clarain, 10 percent.

Y 0.59 Clarain, with abundant vitrain and fusain
stringers.

Y 0.10 Clay, light-gray, semi-plastic.

Y 0.30 Durain, 80 percent; fusain, 20 percent.

N 5.91 Shale, medium- to dark-gray.



APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: K96941
LABORATORY: USBM

AIR DRIED LOSS: 2.90%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

FIELD NO: KGS 151

TOTAL MOISTURE 5.20%
VOLATILE MATTER 28.60%
FIXED CARBON 37.10%
ASH 29.10%
ULTIMATE ANALYSIS:
HYDROGEN 4.20%
CARBON 51.50%
NITROGEN 1.10%
TOTAL SULFUR 2.60%
OXYGEN 11.50%
ASH 29.10%
HEATING VALUE (BTU/LB): 09267
SULFUR FORMS:
SULFATE 0.04%
PYRITIC 2.00%
ORGANIC 0.57%

30.
39,
30.

17%
14%
70%

.82%
.33%
.16%
74%
.25%
30.

70%

09776

0.
2.
0.

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

2800 deg F
2800 deg F
2800 deg F

1.0

04%
11%
60%

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 05.6

U.S.G.S NO: W207458
REPORT DATE: Nov/23/1979

43.53%
56.47%

.51%
.39%
.67%
.96%
L47%

P ~J
O wr=0owWw

14105

0.06%
3.04%
0.87%
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K96942 FIELD NO: KGS 153 U.S.G.S. NO: W207459
SAMPLER: Anderson & Wonderly AGENCY: KGS DATE: Jul1/19/1979
7.5" QUAD: Ashland COUNTY: Boyd DISTRICT: Princess
CARTER COORDINATE: SEC 3 ROW W TIER 82 4800 FT FSL, 2700 FT FEL

LATITUDE: 38 DEG 24 MIN 47 SEC LONGITUDE: 82 DEG 42 MIN 34 SEC

ELEVATION (FT): 666.50, OF POINT AT base of 153, USING topo

COMMENTARY :

REGIONAL COAL NAME: Princess No.6 GEQ. MAP COAL NAME: Princess No.6

REPORTED COAL NAME: Princess No.6 FORMATION OR MEMBER: Breathitt

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

EXPOSURE: TYPE, roadcut; CONDITION, several years old

SAMPLE CONDITION: weathered

RECOVERY METHOD: channel SAMPLING REGIME: TK partings included

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

THICKNESS (INCHES): SEAM HEIGHT 17.7, SAMPLE 17.7, COAL ONLY 8.3

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

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 154.
N 2.99 Claystone, abundant roots, iron stained.
N 10.50 Shale, weathers greenish, iron stained.
Y 0.39 Clarain, with more abundant vitrain than below,
several dominant fusain bands (50 percent).
0.79 Claystone, brown, dense, breaks conchoidally.
0.30 Clarain, with few vitrain bands.
See KGS 152 for underlying strata.

—< =<




APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: K96942
LABORATORY: USBM

AIR DRIED LOSS: 2.80%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE P
VOLATILE MATTER 33.
FIXED CARBON 37«
ASH 23,

ULTIMATE ANALYSIS:

FIELD NO: KGS 153

20%
70%
40%
70%

HYDROGEN 4.50%
CARBON 52.20%
NITROGEN 1.10%
TOTAL SULFUR 5.10%
OXYGEN 13.40%
ASH 23.70%
HEATING VALUE (BTU/LB): 09576
SULFUR FORMS:
SULFATE 0.28%
PYRITIC = 3.72%
ORGANIC 1.13%

35.
39.
29,

4.
55.
1.16%
5.38%
9.
5.00%

2

55%
45%
00%

13%
07%

26%

10102

0.
3.
1.

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2380 deg F
2470 deg F
2560 deg F

10.

30%
92%
19%

7

U.S.G.S NO: W207459
REPORT DATE: Nov/23/1979

47.40%
52.60%

5.51%
73.42%

7.17%
12.35%
13469

0.40%
5.23%
1.59%
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K96943 FIELD NO: KGS 154 U.S.G.S. NO: W207460
SAMPLER: Anderson & Wonderly AGENCY: KGS DATE: Jul1/19/1979
7.5' QUAD: Ashland COUNTY: Boyd DISTRICT: Princess
CARTER COORDINATE: SEC 3 ROW W TIER 82 4800 FT FSL, 2700 FT FEL

LATITUDE: 38 DEG 24 MIN 47 SEC LONGITUDE: 82 DEG 42 MIN 34 SEC
ELEVATION (FT): 678.50, OF POINT AT base of 154, USING topo

COMMENTARY : _

REGIONAL COAL NAME: Princess No.7 GEO. MAP COAL NAME: Princess No.7

REPORTED COAL NAME: Princess No.7 FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, roadcut; CONDITION, several years old
SAMPLE CONDITION: weathered

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

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

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

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
S Covered.
N 4.00 Shale, dark-gray, weathers light- gray, very
fissile, carbonaceous.
¥ 1.15 Vitrain, with 10 percent durain, several fusain

stringers; thin pyrite band near top.
See KGS 153 for underlying strata.




APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS 39

COAL ANALYSIS REPORT
LABORATORY NO: K96943 FIELD NO: KGS 154 U.S.G.S NO: W207460
LABORATORY: USBM REPORT DATE: Nov/30/1979
AIR DRIED LOSS: 3.00%
. AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 5.70%

VOLATILE MATTER 37.30% 39.55% 46.16%
FIXED CARBON 43.50% 46.13% 53.84%
ASH 13.50% 14.32%

ULTIMATE ANALYSIS:

HYDROGEN 4.60% 4.20% 4.90%
CARBON 61.20% 64.90% 75.74%
NITROGEN 1.30% 1.38% 1.61%
TOTAL SULFUR 7.10% 7.53% 8.79%
OXYGEN 12.40% 7.67% 8.96%
ASH 13.50% 14.32%
HEATING VALUE (BTU/LB): 11313 11996 14001
SULFUR FORMS:
SULFATE 0.11% 0.12% 0.14%
PYRITIC 5.86% 6.21% 7.25%
ORGANIC 1.08% 1.15% 1.34%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2110 deg F

SOFTENING TEMP, 2180 deg F

FLUID TEMP. 2260 deg F
FREE SWELLING INDEX 3.0

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 12.6
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K96955 FIELD NO: KGS 152 U.S.G.S. NO: W207473
SAMPLER: Anderson & Wonderly AGENCY: KGS DATE: Jul/19/1979
7.5" QUAD: Ashland COUNTY: Boyd DISTRICT: Princess
CARTER COORDINATE: SEC 3 ROW W TIER 82 4800 FT FSL, 2700 FT FEL

LATITUDE: 38 DEG 24 MIN 47 SEC LONGITUDE: 82 DEG 42 MIN 34 SEC
ELEVATION (FT): 635.00, OF POINT AT base of 152, USING topo
COMMENTARY :

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

EXPOSURE: TYPE, roadcut; CONDITION, several years old
SAMPLE CONDITION: weathered
RECOVERY METHOD: channel SAMPLING REGIME: Swanson & Huffman

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

THICKNESS (INCHES): SEAM HEIGHT 13.0, SAMPLE 13.0, COAL ONLY 11.4

STRUCTURAL FEATURE: 5 SEPARATION:
STRIKE AZIMUTHS: SET 1 » SET 2 y SET 3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 153.
0.36 Underclay, dark-gray, rooted.

Claystone, light-gray, weathers buff.

1.68 Sandstone, light-green; thin beds, poor
sorting; large quartz crystals, limonitic; beds
5 inches to 1 foot; burrowed, friable,
micaceous.

N 13.71 Shale, medium- to light-gray, weathers olive-
green, very fine-grained; becomes siltier and
more micaceous toward top.

Y 0.66 Vitrain; 1/4 inch bands prominent; with

clarain, fusain partings.

0.13 Clay, dark-gray.

0.30 Coal, extremely dense durain, with few vitrain

stringers, hard.
See KGS 151 for underlying strata.

-_— = =
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APPENDIX |: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: K96955
LABORATORY: USBM

AIR DRIED LOSS: 3.10%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

FIELD NO: KGS 152

TOTAL MOISTURE 5.10%
VOLATILE MATTER 22.70%
FIXED CARBON 27.90%
ASH 44.30%
ULTIMATE ANALYSIS:
HYDROGEN 3.50%
CARBON 37.50%
NITROGEN 0.70%
TOTAL SULFUR 1.40%
OXYGEN 12.60%
ASH 44.30%
HEATING VALUE (BTU/LB): 06382
SULFUR FORMS: .
SULFATE ' 0.05%
PYRITIC 0.86%
ORGANIC 0.54%

23.
29.
46.

92%
40%
68%

.09%
.51%
74%
.48%
.50%
46.

68%

06725

0.
0.
0.

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP,
FLUID TEMP.

FREE SWELLING INDEX

2800 deg F
2800 deg F
2800 deg F

05%
91%
57%

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 04.4

U.S.G.S NO: W207473
REPORT DATE: Nov/30/1979

44.867%
55.14%

5.79%
74.11%
1.38%
2.77%
5.95%

12613

0.10%
1.70%
1.07%



ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K97571 FIELD NO: KGS 155 U.S.G.S. NO: W207808
SAMPLER: Wonderly AGENCY: KGS DATE: Jul/31/1979
7.5" QUAD: Rush COUNTY: CARTER DISTRICT: Princess
CARTER COORDINATE: SEC 18 ROW W TIER 80 3200 FT FSL, 900 FT FEL

LATITUDE: 38 DEG 21 MIN 32 SEC LONGITUDE: 82 DEG 52 MIN 24 SEC
ELEVATION (FT): 715.00, OF POINT AT base of 155, USING topo
COMMENTARY:

REGIONAL COAL NAME: Peach Orchard z GEQ. MAP COAL NAME: Princess No.3

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

EXPOSURE: TYPE, roadcut; CONDITION, several years old
SAMPLE CONDITION: weathered

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

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

THICKNESS (INCHES): SEAM HEIGHT 14.2, SAMPLE 14.2, COAL ONLY 13.8

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 32, SET 2 282, SET 3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION
N 2.00 Shale, dark-gray to black, highly carbonaceous;
scattered nodules of siderite or ironstone.

Y 0.56 Coal, 80 percent vitrain, 15 percent clarain, 5
percent durain, very hard. 5

Y 0.03 Shale, carbonaceous, coaly.

Y 0.59 Coal, 80 percent vitrain, 15 percent clarain, 5

percent durain, very hard.

N 0.30 Shale, dark-gray to black, highly carbonaceous
(bone).

N 0.20 Clay, light-gray, weathers orange, very plastic
(underclay), rooted.

N 9.94 Shale, medium- to light-gray, highly weathered.
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APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: K97571 FIELD NO: KGS 155
LABORATORY: USBM

AIR DRIED LOSS: 4.00%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 7.00%
VOLATILE MATTER 41.40%
FIXED CARBON 47.80%
ASH 3.80%

ULTIMATE ANALYSIS:

HYDROGEN 5.90%
CARBON 70.60%
NITROGEN 1.60%
TOTAL SULFUR 2.00%
OXYGEN 16.10%
ASH 3.80%
HEATING VALUE (BTU/LB): 12923
SULFUR FORMS:
SULFATE 0.01%
PYRITIC 1.27%
ORGANIC 0.78%

44,
51.
.09%

52%
407%

.50%
.92%
72%
.15%
.62%
.09%

13896

0.
1.
0.

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

1990 deg F
2080 deg F
2170 deg F

4.0

01%
37%
84%

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 03.1

46.
.59%

93

U.S.G.S NO: W207808
REPORT DATE: Dec/10/1979

41%

74%
.15%
.79%
.24%
.08%

14488

0.
1.
0.

01%
42%
87%



ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K97572 FIELD NO: KGS 158 U.S.G.S. NO: W207809
SAMPLER: Wonderly AGENCY: KGS DATE: Aug/02/1979
7.5"'" QUAD: Rush COUNTY: Boyd DISTRICT: Princess
CARTER COORDINATE: SEC 12 ROW W TIER 81 100 FT FSL, 2300 FT FEL
LATITUDE: 38 DEG 22 MIN 9 SEC LONGITUDE: 82 DEG 47 MIN 29 SEC

ELEVATION (FT): 652.50, OF POINT AT base of 158, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Richardson zone GEQ. MAP COAL NAME: Princess No.5

REPORTED COAL NAME: Princess No.5 FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, roadcut; CONDITION, several years old
SAMPLE CONDITION: weathered

RECOVERY METHOD: channel SAMPLING REGIME: Swanson & Huffman

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

THICKNESS (INCHES): SEAM HEIGHT 42.1, SAMPLE 10.8, COAL ONLY 10.8

STRUCTURAL FEATURE: R 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 159.

N 2.20 Claystone, medium-gray; rooted near top.

Y 0.59 Clarain, with few vitrain stringers, highly
weathered; 1/4-inch clay parting in center.

N 0.49 Clay, medium-gray; few bands of shaly coal or
coaly shale near base.

N 0.46 Shale, black, carbonaceous; interbedded coal
(grades into durain).

N 0.20 Shale, black, carbonaceous; plant fragments.

N 1.25 Claystone, medium- to light-gray; plant
fragments, few coal fragments.

N 0.03 Shale, dark-gray, carbonaceous; coal fragments.

N 0.20 Clay, light-gray, very plastic.

Y 0.30 Coal, dominantly vitrain, with lesser clarain
and fusain; vitrain bands 1/4 inch, blocky.

N 0.61 Clay, light-tannish-gray; upper 3 inches

rooted, semi-plastic.




APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT
LABORATORY NO: K97572 FIELD NO: KGS 158 U.S.G.S NO: W207809
LABORATORY: USBM REPORT DATE: Dec/13/1979
AIR DRIED LOSS: 3.80%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 7.10%

VOLATILE MATTER 33.60% 36.17% 43.52%
FIXED CARBON 43.60% 46.93% 56.48%
ASH 15.70% 16.90%

ULTIMATE ANALYSIS:

HYDROGEN 5.00% 4.53% 5.45%
CARBON 60.20% 64.80% - 77.98%
NITROGEN 1.30% 1.40% 1.68%
TOTAL SULFUR 1.70% 1.83% 2.20%
OXYGEN 16.00% 10.54% 12.69%
ASH 15.70% 16.90%
HEATING VALUE (BTU/LB): 10766 11589 13945
SULFUR FORMS:
SULFATE 0.01% 0.01%- 0.01%
PYRITIC 1.08% 1.16% 1.40%
ORGANIC 0.66% 0.71% 0.85%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2650 deg F

SOFTENING TEMP. 2770 deg F

FLUID TEMP. 2800 deg F
FREE SWELLING INDEX 1.0

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 03.2



ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K97573 FIELD NO: KGS 159 U.S.G.S. NO: W207810
SAMPLER: Wonderly AGENCY: KGS DATE: Aug/02/1979
7.5" QUAD: Rush COUNTY: Boyd DISTRICT: Princess
CARTER COORDINATE: SEC 12 ROW W TIER 81 100 FT FSL, 2300 FT FEL
LATITUDE: 38 DEG 22 MIN 9 SEC LONGITUDE: 82 DEG 47 MIN 29 SEC

ELEVATION (FT): 658.24, OF POINT AT base of 159, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Richardson zone GEO. MAP COAL NAME: Princess No.5

REPORTED COAL NAME: Princess No.5 FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, roadcut; CONDITION, several years old
SAMPLE CONDITION: weathered

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

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

THICKNESS (INCHES): SEAM HEIGHT 64.6, SAMPLE 38.2, COAL ONLY 38.2

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 19, SET 2 80, SET 3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION
Covered.

N 10.40 Siltstone, light-bluish-gray to iron-gray,
weathers to light-orange, massive, silicified,
fossils (brachiopods, gastropods); sandy toward
top.

.07 Coal, dominantly vitrain.
.46 Claystone, light-gray, semi-plastic.
.30 Coal, mostly clarain, blocky.
.79 Shale, medium-gray; abundant plant fragments.
12 Coal, dominantly vitrain, lesser clarain,
blocky.
.39 Clay, medium- to light-gray, plastic, rooted.
Shale, black, very hard, carbonaceous.
.49 Coal, vitrain, lesser durain; very hard and
weathered, sulfurous.
0.39 Clay, medium- to dark-gray, rooted.
21 Coal, very hard; vitrain 70 percent, fusain 5
percent, clarain 25 percent; few 1/8-inch
partings.
See KGS 158 for underlying strata.
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APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: K97573
LABORATORY: USBM

AIR DRIED LOSS: 4.00%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 7.30%
VOLATILE MATTER 37.10%
FIXED CARBON 44,20% °
ASH 11.40%
ULTIMATE ANALYSIS:
HYDROGEN 5.30%
CARBON 63.90%
NITROGEN 1.20%
TOTAL SULFUR 2.00%
OXYGEN 16.10%
ASH 11.40%
HEATING VALUE (BTU/LB): 11353
SULFUR FORMS:
SULFATE - 0.01%
PYRITIC 1.10%
ORGANIC 0.91%

FIELD NO: KGS 159

40.
47.
12.

4.

68

02%
68%
30%

84%

.93%
1.
2,

10.

12.

29%
16%
48%
30%

12247

0.01%

1s
0.

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

2550 deg F
2640 deg F
2710 deg F

1.0

19%
98%

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 03.5

U.S.G.S NO: W207810
REPORT DATE: Dec/13/1979

45.63%
54.37%

5.51%
78.60%

11.95%
13964

0.01%
1.35%
1.12%



ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K97574 FIELD NO: KGS 162 U.S.G.S. NO: W207816
SAMPLER: Wonderly AGENCY: KGS DATE: Aug/03/1979
7.5" QUAD: Ashland COUNTY: Boyd DISTRICT: Princess
CARTER COORDINATE: SEC 6 ROW W TIER 82 2900 FT FSL, 1250 FT FEL

LATITUDE: 38 DEG 23 MIN 28 SEC LONGITUDE: 82 DEG 44 MIN 17 SEC
ELEVATION (FT): 766.00, OF POINT AT base of 162, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Princess No.7 GEO. MAP COAL NAME: Princess No.7

REPORTED COAL NAME: Princess No.7 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: Holmes

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

THICKNESS (INCHES): SEAM HEIGHT 49.2, SAMPLE 48.0, COAL ONLY 48.0

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
N Siltstone, dark-green, very hard; highwall is
95 feet high.

N 0.10 Shale, black, very hard, carbonaceous (bone).

N 0.69 Clay, medium- to dark-gray, rooted.

N 0.30 Shale, black, carbonaceous; plant fragments.

Y 0.49 Coal, dominantly vitrain bands (1/4-1/2 inch),
with lesser attrital coal; very blocky.

Y 1.21 Coal.

N 0.10 Clay.

Y 1.51 Coal, vitrain, lesser fusain.

Yy 0.79 Coal.

N Underclay.
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APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT
LABORATORY NO: K97574 FIELD NO: KGS 162 U.S.G.S NO: W207816
LABORATORY: USBM REPORT DATE: Dec/13/1979
AIR DRIED LOSS: 4.60%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 7.60%

VOLATILE MATTER 35.30% 38.21% 44,13%
FIXED CARBON 44.70% 48.38% 55.88%
ASH 12.40% 13.42%

ULTIMATE ANALYSIS:

HYDROGEN 5.30% 4.82% 5.56%
CARBON 62.70% 67.86% 78.38%
NITROGEN 1.30% 1.41% 1.63%
TOTAL SULFUR 2.20% 2.38% 2.75%
OXYGEN 16.10% 10.11% 11.68%
ASH 12.40% 13.42%
HEATING VALUE (BTU/LB): 11385 12322 14231
SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 1.86% 2.01% 2.33%
ORGANIC 0.38% 0.41% 0.48%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2460 deg F
SOFTENING TEMP. 2580 deg F
FLUID TEMP. 2690 deg F

FREE SWELLING INDEX 2.5

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 03.9
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K97848 FIELD NO: KGS 157 U.S.G.S. NO: W207862
SAMPLER: Wonderly AGENCY: KGS DATE: Aug/01/1979
7.5"' QUAD: Argillite COUNTY: Greenup DISTRICT: Princess
CARTER COORDINATE: SEC 8 ROW X TIER 80 3900 FT FSL, 700 FT FEL
LATITUDE: 38 DEG 28 MIN 39 SEC LONGITUDE: 82 DEG 52 MIN 8 SEC

ELEVATION (FT): 770.00, OF POINT AT base of 157, USING topo
COMMENTARY :

REGIONAL COAL NAME: Peach Orchard z GEQ. MAP COAL NAME: Princess No.3

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

EXPOSURE: TYPE, roadcut; CONDITION, several years old
SAMPLE CONDITION: highly weathered

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

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

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

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 6, SET 2 280, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Covered.
N 8.50 Sandstone, 1ight-gray, weathers orange,
massively bedded to laminated, poorly sorted.
N 10.50 Shale, medium-bluish-gray, silty, very few
ironstone concretions.
Y 1.21 Coal, dominantly durain, with abundant vitrain

stringers, lesser fusain; more vitrain and
harder toward top; highly weathered.

0.16 Clay, dark-gray, rooted.

12.60 Shale, silty; grades to shaly sandstone,
medium- to light-gray.

N 0.59 Shale, silty; alternating with siltstone (1/4-
inch beds) ‘and coal fragments.

0.49 Clay (underclay), plastic, rooted.

2.00 Claystone, medium-gray, highly weathered.
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APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT
LABORATORY NO: K97848 FIELD NO: KGS 157 U.S.G.S NO: W207862
LABORATORY: USBM ‘ REPORT DATE: Dec/26/1979
AIR DRIED LOSS: 3.10%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 5.20%
VOLATILE MATTER 43.90% 46.31% 49.66%
FIXED CARBON 44.,50% 46.94% 50.34%
ASH 6.40% 6.75%

ULTIMATE ANALYSIS:

- HYDROGEN 6.00% 5.72% 6.13%
CARBON 70.40% 74.26% 79.64%
NITROGEN 1.40% 1.48% 1.58%
TOTAL SULFUR 1.90% 2.00% 2.15%
OXYGEN 13.90% 9.79% 10.50%
ASH ; 6.40% 6.75%

HEATING VALUE (BTU/LB): 12815 _ 13519 14496
SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 0.86% 0.91% 0.97%
ORGANIC 1.06% 1.12% 1.20%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 1950 deg F

SOFTENING TEMP. 2040 deg F

FLUID TEMP. 2120 deg F
FREE SWELLING INDEX 3.0

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 03.0




ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K97850 FIELD NO: KGS 236 U.S.G.S. NO: W207863
SAMPLER: Currens & Kung AGENCY: KGS DATE: Aug/15/1979
7.5" QUAD: Milo COUNTY: Lawrence DISTRICT: Princess
CARTER COORDINATE: SEC 9 ROW Q TIER 83 5100 FT FSL, 2700 FT FEL

LATITUDE: 37 DEG 53 MIN 50 SEC LONGITUDE: 82 DEG 36 MIN 33 SEC
ELEVATION (FT): 925.70, OF POINT AT base of 236, USING survey
COMMENTARY :

REGIONAL COAL NAME: Richardson zone GEO. MAP COAL NAME: Richardson

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

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

RECOVERY METHOD: channel SAMPLING REGIME: Swanson & Huffman

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

THICKNESS (INCHES): SEAM HEIGHT 76.1, SAMPLE 76.1, COAL ONLY 66.4

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 150, SET 2 45, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION

Y 0.20 Clarain, with abundant durain at base.

 { 0.02 Pyrite.

Y 0.23 Clarain, with abundant durain, pyritic.

Y 0.20 Durain, intermixed with clarain.

Y 0.23 Siltstone, black, hard, nonlaminated.

Y 0.20 Durain, with clarain, pyritic.

Y 0.38 Clarain, with scattered durain, very pyritic.

Y 0.07 Vitrain.

Y 0.43 Clarain, pyritic.

Y 0.33 Shale, dark-gray to black, silty, carbonaceous,
rooted; coaly at base, pyritic.

Y 0.39 Clarain.

Y 0.43 Durain, with scattered clarain; large pyrite
nodule.

Y 0.39 Vitrain,

Y 0.16 Durain.

Y 0.23 Sandstone, very dark-gray to black, fine-
grained, argillaceous, carbonaceous, rooted.

Y 0.30 Clarain.

Y 0.49 Durain, with scattered clarain at top.

Y 0.20 Clarain, with scattered fusain.

Y 0.98 Durain, with scattered clarain; abundant
clarain at base.

Y 0.49 Clarain.




APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: K97850
LABORATORY: USBM

AIR DRIED LOSS: 3.50%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL. MOISTURE 5.
VOLATILE MATTER 31.
FIXED CARBON a4,
ASH 19,

ULTIMATE ANALYSIS:

FIELD NO: KGS 236

00%
70%
00%
30%

HYDROGEN 4.80%
CARBON 60.60%
NITROGEN 1.20%
TOTAL SULFUR 2.50%
OXYGEN 11.70%
ASH 19.30%
HEATING VALUE (BTU/LB): 10741
SULFUR FORMS:
SULFATE 0.01%
PYRITIC 2.05%
ORGANIC 0.46%

33.
46.
20.

37%
31%
32%

.46%
.79%
.26

.63%
.54%
20.

32%

11306

‘0.01%

2

16%

0.48%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

1.5

2500 deg F
2620 deg F
2710 deg F

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 04.7

U.S.G.S NO: W207863
REPORT DATE: Dec/26/1979

41.88%
58.12%

5.60%
80.05%
1.59%
3.30%
9.46%

14189

0.01%
2.71%
0.61%
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K97847 FIELD NO: KGS 156 U.S.G.S. NO: W207865
SAMPLER: Wonderly AGENCY: KGS DATE: Jul/31/1979
7.5" QUAD: Rush COUNTY: Carter DISTRICT: Princess
CARTER COORDINATE: SEC 18 ROW W TIER 80 3200 FT FSL, 900 FT FEL

LATITUDE: 38 DEG 21 MIN 32 SEC LONGITUDE: 82 DEG 52 MIN 24 SEC
ELEVATION (FT): 717.00, OF POINT AT base of 156, USING topo
COMMENTARY :

REGIONAL COAL NAME: Peach Orchard z GEO. MAP COAL NAME: Princess No.3
REPORTED COAL NAME: Princess No.3 r FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): rider

EXPOSURE: TYPE, roadcut; CONDITION, several years old
SAMPLE CONDITION: weathered
RECOVERY METHOD: channel SAMPLING REGIME: Holmes

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

THICKNESS (INCHES): SEAM HEIGHT 7.9, SAMPLE 7.9, COAL ONLY 7.9

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 12, SET 2 271, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Covered.
N 6.99 Shale, black, highly carbonaceous, some coal
spar.
Y 0.66 Coal, vitrain 70 percent, durain 30 percent;

very hard; top 3 inches of vitrain with small
amount of fusain; this coal not continuous
laterally; thins to 4 inches along roadcut.
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APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: K97847 FIELD NO: KGS 156 U.S.G.S NO: W207865
LABORATORY: USBM REPORT DATE: Dec/26/1979

AIR DRIED LOSS: 4.60%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 6.50%

VOLATILE MATTER 38.70% 41.39% 44.90%
FIXED CARBON 47.50% 50.80% 55.10%
ASH 7.30% 7.81%

ULTIMATE ANALYSIS:

HYDROGEN 5.80% 5.43% 5.88%
CARBON 68.50% 73.26% 79.47%
NITROGEN 1.40% 1.50% 1.62%
TOTAL SULFUR 2.90% 3.10% 3.36%
OXYGEN 14.20% 8.90% 9.67%
ASH 7.30% 7.81%
HEATING VALUE (BTU/LB): 12317 13173 14289
SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 2.05% 2.19% 2.38%
ORGANIC 0.87% 0.93% 1.01%
ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)
INITIAL DEFORMATION 1910 deg F
SOFTENING TEMP. 2000 deg F
FLUID TEMP. 2100 deg F
FREE SWELLING INDEX 1.0

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 04.7
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K97559 FIELD NO: KGS 160 U.S.G.S. NO: W207896
SAMPLER: Wonderly AGENCY: KGS DATE: Aug/02/1979
7.5" QUAD: Rush COUNTY: Boyd DISTRICT: Princess
CARTER COORDINATE: SEC 12 ROW W TIER 81 100 FT FSL, 2300 FT FEL
LATITUDE: 38 DEG 22 MIN 9 SEC LONGITUDE: 82 DEG 47 MIN 29 SEC

ELEVATION (FT): 689.60, OF POINT AT base of 160, USING altimeter
COMMENTARY :

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

EXPOSURE: TYPE, roadcut; CONDITION, several years old
SAMPLE CONDITION: weathered

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

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

THICKNESS (INCHES): SEAM HEIGHT 8.3, SAMPLE 8.3, COAL ONLY 8.3

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
Covered. .
N . 4.00 Sandstone, dark-gray, massive to laminated,
poorly sorted, very micaceous, abundant plant
fragments, friable.

N 6.99 Shale, alternating with siltstone, with few
ironstone bands; sequence coarsens upward.

N 6.00 Shale, dark-gray, very well indurated;
alternates with ironstone bands 1/4 to 1 inch
thick.

N 0.69 Clay, medium-gray, rooted, semi-plastic.

Y 0.69 Coal, vitrain, very hard, extremely weathered,

few pyrite stringers.
N 5.18 Claystone, 1ight- to medium-gray, silty, semi-
plastic; upper 2 inches rooted.
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APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: K97559 FIELD NO: KGS 160

LABORATORY: USBM

AIR DRIED LOSS: 3.80%

U.S.G.S NO: W207896

REPORT DATE: Dec/10/1979

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 6.
VOLATILE MATTER 38.
FIXED CARBON 41.
ASH 13

ULTIMATE ANALYSIS:

90%
00%
50%

.60%

HYDROGEN 5.00%
CARBON 57.50%
NITROGEN 1.20%
TOTAL SULFUR 7.30%
OXYGEN 15.40%
ASH 13.60%
HEATING VALUE (BTU/LB): 11070
SULFUR FORMS:
SULFATE 0.04%
PYRITIC 5.22%
ORGANIC 2.01%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

40.82% 47.80%
44.58% 52.20%
14.61%

4.54% 5.32%
61.76% 72.33%
1.29% 1.51%
7.84% 9.18
9.96% 11.66%

14.61%

11890 13925
0.04% 0.05%
5.61% 6.57%
2.16% 2.53%

2010 deg F

2100 deg F

2180 deg F

4.5

13.2

57
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K99444 FIELD NO: KGS 161 U.S.G.S. NO: W208199
SAMPLER: Wonderly AGENCY: KGS DATE: Aug/02/1979
7.5" QUAD: Ashland COUNTY: Boyd DISTRICT: Princess
CARTER COORDINATE: SEC 1 ROW W TIER 82 3950 FT FSL, 1000 FT FEL

LATITUDE: 38 DEG 24 MIN 39 SEC LONGITUDE: 82 DEG 40 MIN 13 SEC
ELEVATION (FT): 654.00, OF POINT AT base of 161, USING topo
COMMENTARY :

REGIONAL COAL NAME: Princess No.6 GEO. MAP COAL NAME: Princess No.6

REPORTED COAL NAME: Princess No.6 FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, roadcut; CONDITION, several years old
SAMPLE CONDITION: weathered

RECOVERY METHOD: channel SAMPLING REGIME: Holmes

SAMPLE SIZE (CORE DIA., CHANNEL SIZE, OR LBS.): unknown
THICKNESS (INCHES): SEAM HEIGHT 15.8, SAMPLE 15.8, COAL ONLY 15.8
STRUCTURAL FEATURE: cleat, SEPARATION:

STRIKE AZIMUTHS: SET 1 140, SET 2 40, SET 3
THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION
Covered.
N 10.99 Sandstone, weathers orange, massive, poorly
sorted, micaceous, plant fragments; siderite
nodules and coal spar at base; friable.

N 0.30 Clay, dark-gray, semi-plastic.

N 0.10 Shale, black, extremely carbonaceous.

Y 0.69 Coal, as below, but with more vitrain; very
brittle.

Y 0.03 Fusain.

Y 0.59 Coal, dominantly vitrain (bands 1/4 to 1/2 inch
thick), lesser dull attrital coal, with
subordinate fusain.

N 0.49 Clay, light-gray, plastic, rooted.
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APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: K99444 FIELD NO: KGS 161
LABORATORY: USBM

AIR DRIED LOSS: 5.10%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 7.70%
VOLATILE MATTER 4.30%
FIXED CARBON 45.90%
ASH 6.10%

ULTIMATE ANALYSIS:

HYDROGEN 5.60%
CARBON 68.00%
NITROGEN 1.40%
TOTAL SULFUR 2.60%
OXYGEN 16.20%
ASH 6.10%
HEATING VALUE (BTU/LB): 12229
SULFUR FORMS:
SULFATE 0.21%
PYRITIC 1.28%
ORGANIC 1.12%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHER
INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

43,
49.
.61%

66%
73%

.13%
.67%
.52%
.82%
.25%
.61%

13249

0.
1.
1.

E)

2540 deg F
2620 deg F
2690 deg F

3.0

23%
39%
21%

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 04.3

U.S.G.S NO: W208199
REPORT DATE: Feb/15/1980

46.75%
53.25%

5.50%
78.89%
1.62%
3.02%
10.97%

14187

0.24%
1.48%
1.30%



ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K99265 FIELD NO: KGS 131 U.S.G.S. NO: W208434
SAMPLER: Currens & Kung AGENCY: KGS DATE: Nov/07/1979
7.5' QUAD: Ironton COUNTY: Greenup DISTRICT: Princess

CARTER COORDINATE: SEC 21 ROW Y TIER 82 1400 FT FSL, 4450 FT FEL
LATITUDE: 38 DEG 30 MIN 14 SEC LONGITUDE: 82 DEG 40 MIN 55 SEC
ELEVATION (FT): 580.00, OF POINT AT base of 131, USING topo

COMMENTARY :

REGIONAL COAL NAME: Richardson zone GEO. MAP COAL NAME: Princess No.5
REPORTED COAL NAME: Princess No.5 FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, weathered
SAMPLE CONDITION: faced-up with hand tools

RECOVERY METHOD: channel SAMPLING REGIME: Swanson & Huffman

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

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

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

N 6.56 Siltstone, medium-gray; weathered dark-gray to
black at base; sandy lenses, sideritic.

1.48 Clarain, with scattered medium-banded vitrain.

0.23 Durain, with scattered thin-banded vitrain.

0.16 Shale, dark-gray, carbonaceous.

0.46 Clarain, interbedded with scattered durain.

0.98 Shale, medium-gray, silty, rooted.

= << <<



APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: K99265
LABORATORY: USBM

AIR DRIED LOSS: 4.20%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

FIELD NO: KGS 131

TOTAL MOISTURE 6.00%
VOLATILE MATTER 31.50%
FIXED CARBON 48.00%
ASH 14.50%
ULTIMATE ANALYSIS:
HYDROGEN 5.00%
CARBON 64.00%
NITROGEN 1.40%
TOTAL SULFUR 0.80%
OXYGEN 14,30%
ASH 14.50%
HEATING VALUE (BTU/LB): 11247
SULFUR FORMS:
SULFATE 0.01%
PYRITIC 0.10%
ORGANIC 0.66%

33.
51.
19,

51%
06%
43%

.60%
.08%
.49%
.85%
.55%
.43%

11965

0.
0.
0.

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

2800 deg F
2800 deg F
2800 deg F

1.5

01%
11%
70%

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 01.4

U.S.G.S NO: W208434
REPORT DATE: Feb/08/1980

39.62%
60.38%

.44%
.51%
.76%
.01%
.28%

O

14148

0.01%
0.13%
0.83%
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K99266 FIELD NO: KGS 132 U.S.G.S. NO: W208435
SAMPLER: Currens & Kung AGENCY: KGS DATE: Nov/07/1979
7.5" QUAD: Fallsburg COUNTY: Lawrence DISTRICT: Princess
CARTER COORDINATE: SEC 4 ROW T TIER 83 400 FT FSL, 2100 FT FEL
LATITUDE: 38 DEG 9 MIN 4 SEC LONGITUDE: 82 DEG 38 MIN 26 SEC

ELEVATION (FT): 600.00, OF POINT AT base of 132, USING topo

COMMENTARY :

REGIONAL COAL NAME: Princess No.7 GEO. MAP COAL NAME: Princess No.7

REPORTED COAL NAME: Princess No.7 FORMATION OR MEMBER: Breathitt

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

EXPOSURE: TYPE, roadcut; CONDITION, Tess than 6 months old

SAMPLE CONDITION: slightly weathered

RECOVERY METHOD: channel SAMPLING REGIME: Swanson & Huffman

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

THICKNESS (INCHES): SEAM HEIGHT 20.1, SAMPLE 20.1, COAL ONLY 19.3

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

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 16.40 Sandstone, medium-gray, medium-grained,
micaceous, feldspathic, crossbedded.
N 0.53 Siltstone, medium-gray, laminated to partly
bioturbated, sideritic.
Y 0.85 Clarain, with abundant medium- to thick-banded

vitrain and scattered pyrite to 3 mm thick
(very pyritic).

Y 0.07 Pyrite and siderite in semicontinuous horizon,
0.5 to 3.0 cm thick.

Y 0.49 Clarain, with abundant thick vitrain near base.

¥ 0.26 Durain, with scattered clarain and medium-
banded vitrain, pyritic.

N 0.66 Shale, dark-gray, silty, rooted.
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APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT
LABORATORY NO: K99266 FIELD NO: KGS 132 U.S.G.S NO: W208435
LABORATORY: USBM REPORT DATE: Feb/08/1980
AIR DRIED LOSS: 2.40%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 4.20% _

VOLATILE MATTER 41.70% 43.53% 48.88%
FIXED CARBON 43.60% 45.51% 51.11%
ASH 10.50% 10.96%

ULTIMATE ANALYSIS:

HYDROGEN 5.30% 5.04% 5.66%
CARBON 67.00% 69.93% 78.54%
NITROGEN 1.50% 1.57% 1.76%
TOTAL SULFUR 3.60% 3.76% 4.22%
OXYGEN 12.20% 8.74% 9.82%
ASH 10.50% 10.96%
HEATING VALUE (BTU/LB): 12318 12858 14440
SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 2.92% ' 3.05% 3.42%
ORGANIC 0.63% 0.66% 0.74%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 1900 deg F

SOFTENING TEMP. 2010 deg F

FLUID TEMP. 2080 deg F
FREE SWELLING INDEX 4.0

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 05.8
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: K99267 FIELD NO: KGS 133 U.S.G.S. NO: W208436
SAMPLER: Currens & Kung AGENCY: KGS DATE: Nov/07/1979
7.5" QUAD: Prichard COUNTY: Lawrence DISTRICT: Princess

CARTER COORDINATE: SEC 12 ROW U TIER 83 1150 FT FSL, 1000 FT FEL

LATITUDE: 38 DEG 12 MIN 12 SEC LONGITUDE: 82 DEG 36 MIN 13 SEC

ELEVATION (FT): 580.00, OF POINT AT base of 133, USING topo

COMMENTARY :

REGIONAL COAL NAME: Princess No.7 GEO. MAP COAL NAME: Princess No.7

REPORTED COAL NAME: Princess No.7 FORMATION OR MEMBER: Breathitt

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

EXPOSURE: TYPE, roadcut; CONDITION, 2-3 months old, faced-up by hand

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 11.8, SAMPLE 11.8, COAL ONLY 11.8

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 315, SET 2 235, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N 32.81 Siltstone, medium-gray, sideritic, arenaceous,
bioturbated to laminated (scattered lenticular
bedding).
N 0.33 Siltstone, dark-gray, carbonaceous, abundant

plant fragments.

Y 0.26 Clarain, pyritic.

Y 0.16 Clarain, mixed with durain.

Y 0.56 Clarain, with scattered thin- to medium-banded
vitrain.

N 1.31 Siltstone, medium-gray, rooted.

N 9.84 Siltstone, medium-gray, sideritic, arenaceous,

laminated to slightly bioturbated.
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APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: K99267
LABORATORY: USBM

AIR DRIED LOSS: 3.60%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

FIELD NO: KGS 133

TOTAL MOISTURE 5.50%
VOLATILE MATTER 36.50%
FIXED CARBON 50.00%
ASH 8.00%
ULTIMATE ANALYSIS:
HYDROGEN 5.40%
CARBON 68.80%
NITROGEN 1.50%
TOTAL SULFUR 3.50%
OXYGEN 12.80%
ASH 8.00%
HEATING VALUE (BTU/LB): 12497
SULFUR FORMS:
SULFATE 0.01%
PYRITIC 2.74%
ORGANIC 0.72%

38.
bé.
A47%

COWrH=MNOD

62%
91%

.06%
.80%
.59%
.70%
. 38%
7%

13224

0.
s
0.

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP,
FLUID TEMP.

FREE SWELLING INDEX

1930 deg F
2020 deg F
2090 deg F

4.0

01%
90%
76%

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 05.6

U.S.G.S NO: W208436
REPORT DATE: Feb/08/1980

42.20%
57.81%

5.53%
79.54%
1.73%
4.05%
9.15%

14448

0.01%
3.17%
0.83%



66

ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: U10056 FIELD NO: KGS 335 U.S.G.S. NO: W211189
SAMPLER: Currens AGENCY: KGS DATE: May/01/1980
7.5" QUAD: Fallsburg COUNTY: Lawrence DISTRICT: Princess

CARTER COORDINATE: SEC 23 ROW U TIER 83 1900 FT FSL, 4200 FT FEL
LATITUDE: 38 DEG 10 MIN 17 SEC LONGITUDE: 82 DEG 37 MIN 53 SEC
ELEVATION (FT): 660.00, OF POINT AT base of 335, USING topo
COMMENTARY: U.S. Highway 23 improvement, top of second bench above

road level.
REGIONAL COAL NAME: Princess No.8 GEO. MAP COAL NAME: Princess No.8
REPORTED COAL NAME: Princess No.8 FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness
EXPOSURE: TYPE, roadcut; CONDITION, 9 months old
SAMPLE CONDITION: slightly weathered, damp
RECOVERY METHOD: channel SAMPLING REGIME: Holmes

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

THICKNESS (INCHES): SEAM HEIGHT 5.9, SAMPLE 5.9, COAL ONLY 5.9

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
N 9.84 Siltstone, medium- to dark-gray, sideritic,
ripple-bedded, with fine-grained sandstone
lenses.
N 4,92 Sandstone, medium-gray, coarse-grained,

micaceous, large-scale trough crossbeds of
variable thickness.

N 1.08 Siltstone, black, very coaly (predominantly
vitrain, some durain); grades to coal at base;
very pyritic.

Y 0.49 Clarain predominant in top 12 cm; bottom 3 cm
durain; highly argillaceous, highly pyritic,
possibly allocthonous.

N 32.81 Siltstone, dark-gray, laminated, carbonaceous,
with abundant plant fragments (rooting at
top?).

Horizon of Princess No. 7 coal bed.

]




APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: U10056
LABORATORY: Geo Test

AIR DRIED LOSS: 1.95%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 4.
VOLATILE MATTER 29.
FIXED CARBON 35
ASH 30.

ULTIMATE ANALYSIS:

FIELD NO: KGS 335

58%
18%
29%
95%

HYDROGEN 4.04%
CARBON 46.13%
NITROGEN 1.02%
TOTAL SULFUR 5.94%
OXYGEN 11.92%
ASH 30.95%
HEATING VALUE (BTU/LB): 08502
SULFUR FORMS:
SULFATE 0.44%
PYRITIC 4,.39%
ORGANIC 1.11%

30.
.98%
32.

587%
44%

.70%
.34%
.07%
.23%
.22%
32,

44%

08910

0.
4.
1.

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

POUNDS OF SULFUR DIOXIDE PER MILLION BTU

2180 deg F
2240 deg F
2480 deg F

1.5

46%
60%
16%

14.0

U.S.G.S NO: W211189
REPORT DATE: Nov/20/1981

45.26%
54.74%

A7%
.55%
.58%
.21%
.19%

MW= =

13188

0.68%
6.81%
1.72%



ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: U10058 FIELD NO: KGS 378 U.S.G.S. NO: W211191
SAMPLER: Currens AGENCY: KGS DATE: Jul/15/1980
7.5" QUAD: Tygarts Valley COUNTY: Carter DISTRICT: Princess
CARTER COORDINATE: SEC 10 ROW W TIER 77 2400 FT FSL, 4700 FT FEL
LATITUDE: 38 DEG 23 MIN 23 SEC LONGITUDE: 83 DEG 5 MIN 59 SEC

ELEVATION (FT): 1020.00, OF POINT AT base of 378, USING topo

COMMENTARY: Because no coal is mapped below the "Tom Cooper," but
mining reveals a coal 15' lower, the geologist concluded
that the "Tom Cooper" is the Gun Creek and the lower coal
is the Tom Cooper.

REGIONAL COAL NAME: Amburgy zone GEO. MAP COAL NAME: Gun Creek
REPORTED COAL NAME: Tom Cooper FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): full thickness

EXPOSURE: TYPE, surface mine; CONDITION, active
SAMPLE CONDITION: fresh, dry (some 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 16.0, SAMPLE 15.8, COAL ONLY 15.8

STRUCTURAL FEATURE: ; SEPARATION:
STRIKE AZIMUTHS: SET 1 110, SET 2 200, SET 3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION
N 32.81 Siltstone, carbonaceous at base; highly
sideritic.

Y 0.43 Clarain, very pyritic.
Y 0.66 Durain; scattered thick zones of clarain.
Y 0.23 Durain, highly pyritic.




APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: U10058
LABORATORY: Geo Test

AIR DRIED LOSS: 1.46%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 4.60%
VOLATILE MATTER 38.41%
FIXED CARBON 45.64%
ASH 11.35%
ULTIMATE ANALYSIS:
HYDROGEN 5.06%
CARBON 64.31%
NITROGEN 1.51%
TOTAL SULFUR 5.80%
OXYGEN 11.97%
ASH ' 11.35%
HEATING VALUE (BTU/LB): 11709
SULFUR FORMS:
SULFATE 0.25%
PYRITIC 4.18%
ORGANIC 1.37%

FIELD NO: KGS 378

40.
47.
11.

26%
84%
90%

76%
L41%
.58%
.08%
27%
.90%

12273

0.
4.
L.

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

2070 deg F
2100 deg F
2140 deg F

1.5

26%
38%
44%

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 09.9

U.S.G.S NO: W211191
REPORT DATE: Nov/20/1981

45.70%
54.30%

5.41%
76.52%
1.80%
6.90%
9.37%

13931

0.30%
4.97%
1.63%
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: U10059 FIELD NO: KGS 379 U.S.G.S. NO: W211192
SAMPLER: Currens AGENCY: KGS DATE: Jul/16/1980
7.5" QUAD: Willard COUNTY: Carter DISTRICT: Princess

CARTER COORDINATE: SEC 13 ROW U TIER 79 1800 FT FSL, 2400 FT FEL
LATITUDE: 38 DEG 12 MIN 18 SEC LONGITUDE: 82 DEG 57 MIN 30 SEC
ELEVATION (FT): 869.00, OF POINT AT base of 379, USING altimeter
COMMENTARY :

REGIONAL COAL NAME: Richardson zone GEOQO. MAP COAL NAME: Princess No.5

REPORTED COAL NAME: Princess No.5 FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): top and middle 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 37.8, SAMPLE 22.9, COAL ONLY 22.9

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 140, SET 2 230, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N - 9.84 Siltstone, dark-gray, arenaceous.
N 0.33 Coal.
N 9.84 Sandstone, medium- to coarse-grained, flaser-

bedded, fines upward; contains upright tree
trunks, which extend to thin coal.

N 5.91 Shale, plastic in lower third; thin (0.05 m)
coal at top.

Y 0.5S Clarain.

N 1.25 Siltstone, very carbonaceous, laminated to

rooted.
0.23 Durain, highly argillaceous.
Clarain, slightly pyritic.
Siltstone, carbonaceous.
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APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: U10059 FIELD NO: KGS 379

LABORATORY: Geo Test

AIR DRIED LOSS: 1.22%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.75%
VOLATILE MATTER 37.33%
FIXED CARBON 49,12%
ASH 9.80%

ULTIMATE ANALYSIS:

HYDROGEN - 5.33%
CARBON 70.04%
NITROGEN 1.54%
TOTAL SULFUR 0.80%
OXYGEN 12.49%
ASH 9.80%
HEATING VALUE (BTU/LB): 12445
SULFUR FORMS:
SULFATE 0.01%
PYRITIC 0.22%
ORGANIC 0.57%

38

10

.79%
51,
10.

04%
18%

.10%
JT7%
.60%
.83%
.52%
.18%

12930

0.
0.
0.

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

2630 deg F
2800 deg F
2800 deg F

1.0

01%
23%
59%

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 01.3

U.S.G.S NO: W211192
REPORT DATE: Nov/20/1981

43.18%
56.82%

5.68%
81.02%
1.78%
0.93%
10.59%

14395

0.01%
0.25%
0.66%
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: U10060 FIELD NO: KGS 380 U.S.G.S. NO: W211193
SAMPLER: Currens AGENCY: KGS DATE: Jul/16/1980
7.5' QUAD: Tygarts Valley COUNTY: Carter DISTRICT: Princess
CARTER COORDINATE: SEC 9 ROW W TIER 77 2500 FT FSL, 500 FT FEL
LATITUDE: 38 DEG 23 MIN 24 SEC LONGITUDE: 83 DEG 6 MIN 7 SEC

ELEVATION (FT): 995.90, OF POINT AT base of 380, USING altimeter

COMMENTARY :

REGIONAL COAL NAME: Up Elkhorn No.3 GEO. MAP COAL NAME: Tom Cooper

REPORTED COAL NAME: Tom Cooper FORMATION OR MEMBER: Breathitt

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

EXPOSURE: TYPE, surface mine; CONDITION, active

SAMPLE CONDITION: fresh, wet (some 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 17.0, SAMPLE 16.9, COAL ONLY 16.9

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 280, SET 2 10, SET 3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 378
N 10.83 Siltstone, light- to medium-gray; arenaceous at
base; sideritic; rooted at top.
0.89 Clarain; abundant thick vitrain at top.
0.03 Fusain.
0.49 Clarain.
Siltstone, light-gray-brown, rooted.

= <<=




APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS 73

COAL ANALYSIS REPORT
LABORATORY NO: U10060 FIELD NO: KGS 380 U.S.G.S NO: W211193
LABORATORY: Geo Test REPORT DATE: Nov/20/1981
AIR DRIED LOSS: 2.44%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 6.57%

VOLATILE MATTER 36.17% 38.71% 40.92%
FIXED CARBON 52.22% 55.89% 59.08%
ASH 5.04% 5.39%

ULTIMATE ANALYSIS:

HYDROGEN 5.47% 5.07% 5.36%
CARBON 71.61% 76.64% . 81.01%
NITROGEN 1.55% 1.66% 1.75%
TOTAL SULFUR 0.71% 0.76% 0.80%
OXYGEN 15.62% 10.48% 11.08%
ASH 5.04% 5.39%
HEATING VALUE (BTU/LB): 12593 13478 14247
SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 0.09% 0.10% 0.10%
ORGANIC 0.61% 0.65% 0.69%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2610 deg F

SOFTENING TEMP. 2800 deg F

FLUID TEMP. 2800 deg F
FREE SWELLING INDEX 1.5

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 01.1
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: U10023 FIELD NO: KGS 381 U.S.G.S. NO: W211623
SAMPLER: Currens AGENCY: KGS DATE: Jul/16/1980
7.5" QUAD: Grahn COUNTY: Carter DISTRICT: Princess
CARTER COORDINATE: SEC 21 ROW W TIER 78 350 FT FSL, 700 FT FEL
LATITUDE: 38 DEG 20 MIN 4 SEC LONGITUDE: 83 DEG 0 MIN 8 SEC

ELEVATION (FT): 750.00, OF POINT AT base of 381, USING topo

COMMENTARY :

REGIONAL COAL NAME: Up Elkhorn No.3 GEO. MAP COAL NAME: Little Caney

REPORTED COAL NAME: Little Caney FORMATION OR MEMBER: Breathitt

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

EXPOSURE: TYPE, drill hole; CONDITION, 2 mos. old, wrapped in plastic

SAMPLE CONDITION: clean, dry

RECOVERY METHOD: core SAMPLING REGIME: Holmes

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

THICKNESS (INCHES): SEAM HEIGHT 38.6, SAMPLE 29.7, COAL ONLY 29.7

STRUCTURAL FEATURE: 5 SEPARATION:
STRIKE AZIMUTHS: SET 1 p SET € s SET 3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION
Depth 51.6 feet.
N 1.41 Siltstone, black, laminated, carbonaceous, with
abundant plant fragments, pyritic.
.15 Clarain; abundant thin-banded vitrain and
scattered thin-banded fusain near base,.

<
—

Y 0.16 Durain.

Y 0.02 Fusain.

Y 0.10 Clarain.

N 0.16 Siltstone, black, laminated, carbonaceous,
thin-banded vitrain layers.

Y 0.23 Clarain.

N 0.15 Siltstone, black, laminated, carbonaceous.

Y 0.26 Clarain, abundant thin-banded vitrain and
scattered thin-banded fusain, pyritic.

N 0.43 Siltstone, black, laminated, carbonaceous, with
abundant plant fragments.

Y 0.56 Clarain, abundant thin- to thick-banded vitrain
and scattered medium-banded fusain.

N 0.39 Siltstone, medium-gray, slightly arenaceous,

rooted.
Depth 54.9 feet.

|
II |
II I
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APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: U10023
LABORATORY: Geo Test

AIR DRIED LOSS: 1.59%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 4.
VOLATILE MATTER 38.
FIXED CARBON 46.
ASH 10.

ULTIMATE ANALYSIS:

FIELD NO: KGS 381

11%
36%
58%
95%

HYDROGEN 5.14%
CARBON 66.55%
NITROGEN 1.62%
TOTAL SULFUR 2.90%
OXYGEN 12.84%
ASH 10.95%
HEATING VALUE (BTU/LB): 12010
SULFUR FORMS:
SULFATE 0.14%
PYRITIC 1.66%
ORGANIC 1.10%

40.
48.
L42%

11

01%
58%

.88%
.40%
.69%
.02%
.59%
.42%

12525

0.
118
1.

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

2110 deg F
2220 deg F
2540 deg F

1.0

15%
73%
15%

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 04.8

U.S.G.S NO: W211623
REPORT DATE: Nov/11/1981

45.16%
54.84%

5.51%
78.35%
1.91%
3.41%
10.82%

14139

0.16%
1.95%
1.30%
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: U10035 FIELD NO: KGS 390 U.S.G.S. NO: W211628
SAMPLER: Currens AGENCY: KGS DATE: Aug/05/1980
7.5' QUAD: Richardson COUNTY: Lawrence DISTRICT: Princess
CARTER COORDINATE: SEC 1 ROW R TIER 82 1800 FT FSL, 3300 FT FEL

LATITUDE: 37 DEG 59 MIN 17 SEC LONGITUDE: 82 DEG 40 MIN 41 SEC

ELEVATION (FT): 846.00, OF POINT AT base of 390, USING altimeter

COMMENTARY: Barometric elevation not adjusted for pressure or
temperature changes.

REGIONAL COAL NAME: Up Peach Orch GEO. MAP COAL NAME: Up Peach Orch

REPORTED COAL NAME: Peach Orch,us,ub FORMATION OR MEMBER: Breathitt

RANGE SAMPLED (SPLITS, BENCHES, ETC.): top bench

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 29.3, SAMPLE 29.3, COAL ONLY 29.3

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 32.81 Sandstone, light-gray, coarse-grained, massive.

N 1.97 Siltstone, dark-gray, carbonaceous; coaly at
top.

Y 0.33 Clarain; argillaceous at top.

Y 0.49 Canneloid coal, indistinct layering, conchoidal
fracture.

Y 0.36 Clarain, with abundant thin-banded vitrain.

Y 0.03 Fusain, prominent, laterally continuous,

argillaceous.

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

Y 0.02 Fusain.

Y 0.36 Clarain, with scattered thick vitrain.

See KGS 391 for underlying strata.



APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: U10035 FIELD NO: KGS 390

LABORATORY: Geo Test

AIR DRIED LOSS: 0.53%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.52%
VOLATILE MATTER 40.14%
FIXED CARBON 49.95%
ASH 6.39%
ULTIMATE ANALYSIS:
HYDROGEN 5.71%
CARBON 73.98%
NITROGEN 1.68%
TOTAL SULFUR 0.89%
OXYGEN 11.35%
ASH 6.39%
HEATING VALUE (BTU/LB): 13265
SULFUR FORMS:
SULFATE 0.01%
PYRITIC 0.22%
ORGANIC 0.66%

41.61%
51.77%
6.62%

.51%
.68%
74%
.92%
.53%
.62%

OO~

13749

0.01%
0.23%
0.68%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

2780 deg F
2800 deg F
2800 deg F

1.0

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 01.3

U.S.G.S NO: W211628
REPORT DATE: Nov/11/1981

44.56%
55.44%

.90%
.12%
.86%
.99%
.13%

WO D

14724

0.01%
0.24%
0.73%
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: U10025 FIELD NO: KGS 391 U.S.G.S. NO: W211629
SAMPLER: Currens AGENCY: KGS DATE: Aug/05/1980
7.5"' QUAD: Richardson COUNTY: Lawrence DISTRICT: Princess
CARTER COORDINATE: SEC 1 ROW R TIER 82 1800 FT FSL, 3300 FT FEL

LATITUDE: 37 DEG 59 MIN 17 SEC LONGITUDE: 82 DEG 40 MIN 41 SEC

ELEVATION (FT): 845.00, OF POINT AT base of 391, USING altimeter

COMMENTARY: Barometric elevation not adjusted for pressure or
temperature changes.

REGIONAL COAL NAME: Up Peach Orch GEO. MAP COAL NAME: Up Peach Orch

REPORTED COAL NAME: Peach Orch,us,1b FORMATION OR MEMBER: Breathitt

RANGE SAMPLED (SPLITS, BENCHES, ETC.): bottom bench

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 7.1, SAMPLE 7.1, COAL ONLY 7.1

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
Horizon KGS 390.
N 0.59 Siltstone, medium-gray, arenaceous, rooted.
Y 0.59 Clarain, pyritic, with abundant medium-banded
vitrain.
See KGS 394 for underlying strata.
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APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT
LABORATORY NO: U10025 FIELD NO: KGS 391 U.S.G.S NO: W211629
LABORATORY: Geo Test REPORT DATE: Nov/11/1981
AIR DRIED LOSS: 1.22%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.83%

VOLATILE MATTER 35.79% 37.+21% 42.04%
FIXED CARBON 49.34% 51.30% 57.967%
ASH 11.04% 11.48%

ULTIMATE ANALYSIS:

HYDROGEN 5.03% 4.78% 5.41%
CARBON 68.22% 70.94% 80.14%
NITROGEN 1.64% 1.71% 1.93%
TOTAL SULFUR 1.53% 1.59% 1.80%
OXYGEN 12.54% 9.50% 10.72%
ASH 11.04% 11.48%
HEATING VALUE (BTU/LB): 12043 12522 14147
SULFUR FORMS:
SULFATE 0.06% 0.06% 0.07%
PYRITIC 0.80% 0.83% 0.94%
ORGANIC 0.67% 0.70% 0.79%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION 2550 deg F

SOFTENING TEMP. 2620 deg F

FLUID TEMP, 2680 deg F
FREE SWELLING INDEX 1.0

POUNDS -OF SULFUR DIOXIDE PER MILLION BTU 02.5
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: U10037 FIELD NO: KGS 394 U.S.G.S. NO: W211632
SAMPLER: Currens AGENCY: KGS DATE: Aug/07/1980
7.5' QUAD: Richardson COUNTY: Lawrence DISTRICT: Princess
CARTER COORDINATE: SEC 1 ROW R TIER 82 1800 FT FSL, 3300 FT FEL

LATITUDE: 37 DEG 59 MIN 17 SEC LONGITUDE: 82 DEG 40 MIN 41 SEC

ELEVATION (FT): 834.40, OF POINT AT base of 394, USING altimeter

COMMENTARY: Barometric elevation not adjusted for pressure or
temperature changes.

REGIONAL COAL NAME: Peach Orch z GEO. MAP COAL NAME: Mid Peach Orch

REPORTED COAL NAME: Peach Orch,ms,ub FORMATION OR MEMBER: Breathitt

RANGE SAMPLED (SPLITS, BENCHES, ETC.): top bench

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 7.9, SAMPLE 7.9, COAL ONLY 7.9

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

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 391.

N 9.51 Sandstone, medium-gray, fine-grained;
increasingly argillaceous toward base
(carbonaceous); rooted at top.

0.46 Clarain.
0.20 Durain,
See KGS 395 for underlying strata.

< <<
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APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT
LABORATORY NO: U10037 FIELD NO: KGS 394 U.S.G.S NO: W211632
LABORATORY: Geo Test REPORT DATE: Nov/11/1981
AIR DRIED LOSS: 0.61%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.23%

VOLATILE MATTER 35.41% 36.59% 42.81%
FIXED CARBON 47.31% 48.89% 57.19%
ASH 14.05% 14.52%

ULTIMATE ANALYSIS:

HYDROGEN 4.93% 4.72% 5.52%
CARBON 67.68% 69.94% 81.82%
NITROGEN 1.60% 1.65% 1.93%
TOTAL SULFUR 0.62% 0.64% 0.75%
OXYGEN 11.12% 8.53% = 9.98%
ASH 14.05% 14.52%
HEATING VALUE (BTU/LB): 11876 12273 14357
SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 0.04% 0.04% 0.05%
ORGANIC 0.57% 0.59% 0.69%

ASH FUSTION 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 01.0
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: U10038 FIELD NO: KGS 395 U.S.G.S. NO: W211633
SAMPLER: Currens AGENCY: KGS DATE: Aug/07/1980
7.5" QUAD: Richardson COUNTY: Lawrence DISTRICT: Princess

CARTER COORDINATE: SEC 1 ROW R TIER 82 1800 FT FSL, 3300 FT FEL
LATITUDE: 37 DEG 59 MIN 17 SEC LONGITUDE: 82 DEG 40 MIN 41 SEC
ELEVATION (FT): 832.00, OF POINT AT base of 395, USING altimeter
COMMENTARY: Barometric elevation not adjusted for pressure or
temperature changes.
REGIONAL COAL NAME: Peach Orch z GEO. MAP COAL NAME: Mid Peach Orch
REPORTED COAL NAME: Peach Orch,ms,l1b FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): bottom bench

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

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

THICKNESS (INCHES): SEAM HEIGHT 19.0, SAMPLE 18.9, COAL ONLY 18.9

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 40, SET 2 140, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 394.
N 0.26 Siltstone, black, carbonaceous, laminated.
N 0.53 Siltstone, medium-gray to buff, rooted, plastic
when wet.
Y 1.58 Clarain, very homogenous, with vitrain abundant

throughout; slightly larger percentage durain
at base; no fusain apparent; pyritic at base.
See KGS 412 for underlying strata.
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APPENDIX |: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS 83

COAL ANALYSIS REPORT
LABORATORY NO: U10038 FIELD NO: KGS 395 U.S.G.S NO: W211633
LABORATORY: Geo Test REPORT DATE: Nov/11/1981
AIR DRIED LOSS: 0.64%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 3.89%
VOLATILE MATTER 37.62% 39.14% 41.89%
FIXED CARBON 52.18% 54.29% 58.11%
ASH 6.31% 6.57%

ULTIMATE ANALYSIS:
HYDROGEN 5.45% 5.22% 5.58%
CARBON 72.61% 75.55% 80.86%
NITROGEN 1.68% 1.75% 1.87%
TOTAL SULFUR 0.95% 0.99% 1.06%
OXYGEN - 13.00% 9.92% 10.63%
ASH 6.31% 6.57%

HEATING VALUE (BTU/LB): 12906 13429 14372

SULFUR FORMS:
SULFATE 0.01% 0.01% 0.01%
PYRITIC 0.20% 0.21% 0.22%
ORGANIC 0.74% 0.77% 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 2.0

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 01.5

HE N T EE = .




ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: U10027 FIELD NO: KGS 412 U.S.G.S. NO: W211683
SAMPLER: Currens AGENCY: KGS DATE: Sep/02/1980
7.5" QUAD: Richardson COUNTY: Lawrence DISTRICT: Princess
CARTER COORDINATE: SEC 1 ROW R TIER 82 2000 FT FSL, 3400 FT FEL

LATITUDE: 37 DEG 59 MIN 19 SEC LONGITUDE: 82 DEG 40 MIN 43 SEC
ELEVATION (FT): 850.00, OF POINT AT base of 412, USING topo
COMMENTARY :

REGIONAL COAL NAME: Peach Orch z GEO. MAP COAL NAME: Low Peach Orch

REPORTED COAL NAME: Peach Orch,l s FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): bottom 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 18.1, SAMPLE 18.1, COAL ONLY 18.1

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 140, SET 2 250, SET 3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 395.

N 2.26 Siltstone, medium- to dark-gray, rooted at top.
Y 0.43 Clarain.

Y 0.07 Fusain, thickness varies.

Y 0.26 Clarain.

Y 0.07 Fusain.

Y 0.30 Clarain.

Y 0.39 Durain,

N Siltstone, dark-gray, rooted.




APPENDIX [: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: U10027 FIELD NO: KGS 412 U.S.G.S NO: W211683
LABORATORY: Geo Test REPORT DATE: Nov/11/1981

AIR DRIED LOSS: 1.46%
AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 4.51%

VOLATILE MATTER 34.22% 35.84% 37.67%
FIXED CARBON 56.62% 59.29% 62.33%
ASH 4.65% 4.87%

ULTIMATE ANALYSIS:

HYDROGEN 4.96% 4.67% 4.90%
CARBON 74.84% 78.37% 82.38%
NITROGEN 1.50% 1.57% 1.65%
TOTAL SULFUR 0.65% 0.68% 0.72%
OXYGEN 13.40% 9.84% 10.35%
ASH 4.65% 4.87%
HEATING VALUE (BTU/LB): 13102 13720 14423
SULFUR FORMS:
SULFATE 0.02% 0.02% 0.02%
PYRITIC 0.05% 0.05% 0.06%
ORGANIC 0.58% 0.61% 0.64%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

“INITIAL DEFORMATION 2750 deg F
SOFTENING TEMP. 2800 deg F
FLUID TEMP. 2800 deg F

FREE SWELLING INDEX 1.0

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 01.0

H 1}
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ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

COAL SAMPLING REPORT

LABORATORY NO: U10283 FIELD NO: KGS 502 U.S.G.S. NO: W213948
SAMPLER: Currens AGENCY: KGS DATE: Apr/14/1981
7.5"' QUAD: Richardson COUNTY: Lawrence DISTRICT: Princess

CARTER COORDINATE: SEC 16 ROW R TIER 83 4400 FT FSL, 2100 FT FEL
LATITUDE: 37 DEG 56 MIN 44 SEC LONGITUDE: 82 DEG 39 MIN 25 SEC
ELEVATION (FT): 755.00, OF POINT AT base of 502, USING topo
COMMENTARY: Kentucky Highway 581 improvement, elevation determined
from engineering core holes, accuracy plus or minus 3
feet.
REGIONAL COAL NAME: Peach Orchard z GEO. MAP COAL NAME: Peach Orchard
REPORTED COAL NAME: Peach Orch t s FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): top split

EXPOSURE: TYPE, roadcut; CONDITION, 6 weeks old
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 27.6, SAMPLE 15.7, COAL ONLY 15.4

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 145, SET 2 50, SET 3

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION ‘.
IN SAMPLE? THICKNESS DESCRIPTION
N 16.40 Sandstone, buff, coarse-grained, massive, no
lag gravel at base.

Y 0.16 Clarain, with abundant thin-banded vitrain.

N 0.36 Shale, black, highly carbonaceous, with
scattered medium-banded vitrain.

N 0.62 Siltstone, light-gray, carbonaceous.

Y 0.16 Clarain, with scattered vitrain.

Y 0.79 Clarain, with abundant medium-banded vitrain.

N 0.03 Clay, light-brown.

Y 0.16 Clarain.

N 0.66 Shale, medium-gray, slightly silty, slightly

carbonaceous, rooted.




APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: U10283
LABORATORY: Geo Test

AIR DRIED LOSS: 1.79%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 5.
VOLATILE MATTER 35.
FIXED CARBON a4,
ASH 14,

ULTIMATE ANALYSIS:

FIELD NO: KGS 502

06%
65%
76%
53%

HYDROGEN 5.25%
CARBON 65.28%
NITROGEN 1.45%
TOTAL SULFUR 1.05%
OXYGEN 12:44%
ASH 14.53%
HEATING VALUE (BTU/LB): 11579

SULFUR FORMS:

SULFATE 0.
PYRITIC 0.
ORGANIC ' 0.

07%
36%
62%

37.
47.
15.

55%
15%
30%

.93%
.76%
.53%
.11%
.37%
.30%

12196

0.
0.
0.

ASH FUSION TEMPERATURE (REDUCING ATMOSPHERE)

INITIAL DEFORMATION
SOFTENING TEMP.
FLUID TEMP.

FREE SWELLING INDEX

2530 deg F
2800 deg F
2800 deg F

145

07%
38%
65%

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 01.8

U.S.G.S NO: W213948
REPORT DATE: Jan/25/1982

44,337%
55.66%

.82%
.18%
.80%
.31%
.89%

WO = =0

14400

0.09%
0.45%
0.77%
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COAL SAMPLING REPORT

LABORATORY NO: U10318 FIELD NO: KGS 516 U.S.G.S. NO: W213938
SAMPLER: Currens AGENCY: KGS DATE: Apr/30/1981
7.5' QUAD: Richardson COUNTY: Lawrence DISTRICT: Princess
CARTER COORDINATE: SEC 15 ROW R TIER 83 400 FT FSL, 4500 FT FEL
LATITUDE: 37 DEG 57 MIN 3 SEC LONGITUDE: 82 DEG 39 MIN 56 SEC

ELEVATION (FT): 600.00, OF POINT AT base of 516, 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, roadcut; CONDITION, about 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 12.2, SAMPLE 9.4, COAL ONLY 9.4

STRUCTURAL FEATURE: cleat, SEPARATION:
STRIKE AZIMUTHS: SET 1 310, SET 2 30, SET 3

THE MEASURED SECTION IS REPORTED IN FEET
STRATIGRAPHIC SECTION

IN SAMPLE? THICKNESS DESCRIPTION
N~ - 6.56 Sandstone.
N 9.84 Siltstone, dark-gray, arenaceous.
N 13.12 Sandstone, coarse-grained, crossbedded,

carbonaceous, micaceous; lag gravel (abundant
siderite) at base.

N 0.98 Shale, dark-gray to black, Taminated; locally
cut out; scattered pelecypods(?), abundant
plant fragments.

N 0.92 Canneloid coal.

N 0.30 Durain.

N 0.26 Siltstone, carbonaceous.

N 0.53 Canneloid coal.

N 1.71 Siltstone, gray-brown, intensively rooted,
soft.

N 3.45 Siltstone, medium- to dark-gray; arenaceous at
b?se; intensively rooted, sideritic (rooted
also).

Y 0.33 Clarain, with abundant thin-banded vitrain.

Y 0.16 Durain, with scattered thin-banded vitrain.

N 0.23 Siltstone, black to dark-gray-brown, brittle,
highly carbonaceous, hard (flint clay).

Y 0.30 Durain, highly argillaceous, with scattered
thin-banded vitrain.

N 1.64 Shale, medium-gray, intensively rooted.




APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT
LABORATORY NO: U10318 FIELD NO: KGS 516 U.S.G.S NO: W213938
LABORATORY: Geo Test REPORT DATE: Jan/25/1982
AIR DRIED LOSS: 1.80%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE
PROXIMATE ANALYSIS:

TOTAL MOISTURE 4.32%

VOLATILE MATTER 30.25% 31.62% 42.50%
FIXED CARBON 40.93% 42.78% 57.50%
ASH 24.50% 25.61%

ULTIMATE ANALYSIS:

HYDROGEN 4.48% 4.18% 5.61%
CARBON 57.30% 59.89% 80.50%
NITROGEN 1.21% 1.26% 1.70%
TOTAL SULFUR 0.56% 0.59% 0.79%
OXYGEN 11.95% 8.47% 11.40%
ASH 24.50% 25.61%
HEATING VALUE (BTU/LB): 10015 10468 14070
SULFUR FORMS:
SULFATE 0.02% 0.02% 0.03%
PYRITIC 0.07% 0.07% 0.10%
ORGANIC 0.47% 0.49% 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 1.0

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 01.1
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COAL SAMPLING REPORT

LABORATORY NO: U10366 FIELD NO: KGS 517 U.S.G.S. NO: W213939
SAMPLER: Currens AGENCY: KGS DATE: Apr/30/1981
7.5" QUAD: Richardson COUNTY: Lawrence DISTRICT: Princess

CARTER COORDINATE: SEC 16 ROW R TIER 83 5500 FT FSL, 2900 FT FEL
LATITUDE: 37 DEG 56 MIN 54 SEC LONGITUDE: 82 DEG 39 MIN 35 SEC
ELEVATION (FT): 727.00, OF POINT AT base of 517, USING topo
COMMENTARY :

REGIONAL COAL NAME: Peach Orch z GEO. MAP COAL NAME: Peach Orchard
REPORTED COAL NAME: Peach Orch, b s FORMATION OR MEMBER: Breathitt
RANGE SAMPLED (SPLITS, BENCHES, ETC.): bottom split

EXPOSURE: TYPE, roadcut; CONDITION, 8 weeks old, faced-up by hand
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 9.5, SAMPLE 9.4, COAL ONLY 9.4

STRUCTURAL FEATURE: cleat, SEPARATION: 0
STRIKE AZIMUTHS: SET 1 320, SET 2 360, SET 3 230

THE MEASURED SECTION IS REPORTED IN FEET

STRATIGRAPHIC SECTION
IN SAMPLE? THICKNESS DESCRIPTION
Horizon KGS 502.
0.66 Ganister.
2:95 Sandstone, white to light-gray, fine-grained,
intensively rooted, carbonaceous, micaceous.
N 9.19 Siltstone, interbedded with fine-grained
sandstone in 0.5-cm beds, light- to medium-
gray; coarsens upward; plant fragments,
carbonaceous, micaceous, laminated.

N
N

N 0.16 Shale, black, laminated, sideritic.

N 0.33 Durain, highly argillaceous.

N 0.39 Clarain; third from bottom split of Peach
Orchard.

N 4,27 Shale, medium-gray; laminated to rooted at top.

N 0.69 Siltstone, black, laminated, with arenaceous
laminations to 3 cm thick.

N 0.43 Clarain; second from bottom split of Peach
Orchard.

N 2.30 Shale, medium-gray, rooted.

N 5.58 Shale, medium-gray, sideritic, laminated to
partly bioturbated.

Y 0.79 Clarain, with abundant medium- to thick-banded
vitrain and abundant medium-banded fusain.

N 0.85 Siltstone, light-gray, rooted.

N 18.05 Sandstone, light-gray to buff, coarse-grained,

fines upward; argillaceous at top (rooted at
top); micaceous, trough crossbeds.



APPENDIX I: COAL SAMPLING AND CLASSICAL ANALYSIS REPORTS

COAL ANALYSIS REPORT

LABORATORY NO: U10366 FIELD NO: KGS 517
LABORATORY: Geo Test

AIR DRIED LOSS: 4.68%

AS RECEIVED MOISTURE FREE MOISTURE/ASH FREE

PROXIMATE ANALYSIS:

TOTAL MOISTURE 8.51%
VOLATILE MATTER 32.88%
FIXED CARBON 55.48%
ASH 3.13%

ULTIMATE ANALYSIS:

HYDROGEN 5.30%
CARBON 73.40%
NITROGEN 1.40%
TOTAL SULFUR 0.60%
OXYGEN 16.17%
ASH 3.13%
HEATING VALUE (BTU/LB): 12927
SULFUR FORMS:
SULFATE 0.03%
PYRITIC 0.10%
ORGANIC 0.47%

ASH FUSION TEMPERATURE (REDUCING ATMOSPHER
INITIAL DEFORMATION
SOFTENING TEMP,
FLUID TEMP.

FREE SWELLING INDEX

35.94%
60.64%
3.42%

.75%
.23%
.53%
.66%
41%
.42%

WWOWOoO MO

14129

0.03%
0.11%
0.51%

E)

2050 deg F
2110 deg F
2190 deg F

1.5

POUNDS OF SULFUR DIOXIDE PER MILLION BTU 00.9

U.S.G.S NO: W213939
REPORT DATE: Feb/11/1982

37.21%
62.79%

4.92%
83.07%
1.58%
0.68%
9.75%

14630

0.03%
0.11%
0.53%



ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

92

— . c— — | s o . — e— e Y T
N S I T S S T S - == ]
0°21 318 8 2113.10A ybiy £°ON ssadulad 3ityjesag ML01528 uprsese - dnuaauyg ¥9  S9X 901 L0ZM
*x 0701 119 9 3L13.10A ybiy £°ON ssaduldd 131tyieaug Mp2eses UZETZ8E d3jae) SST SO B0BLOZM
0°91 118 8 3L13eop ybiy P4RYIAQ YOorad 13 1yjeaug MGZ6ELB Upp9sLE UaumeT] 2¢0S SS9 BY6ETZM
0°6 319 4 3L13e0A ybiy PJABYI4Q Yoead 11tyjeaqg MGEGEZS ups9sLe aJuaume LIS SO 6EBETCM
0°81 318 9 aLt3eop ybiy PaBYI4Q Yyoead 131yjesag MEVOYZ8 UGT6SLE aduadme’] ¢y S9A E£89112M
0°€l 118 @ @L13e10p ybiy PABY24Q Yyoead 33lyjesug MGEEEZB upbLSLE |QJousame] ET-SE SO 9EESOZM
0°8 118 9 aL11eop ybry paeydAQ yoead 13tyjeaug MGEEEZB UppLSLE 2ouasme] 8-G€  S9A SEESOCH
0°El 319 @ aLt3elop ybry pJaBY24Q Yyoead 3ityjeaag M61cves u/reose aouzameT vE  SOA VEESOCH
xxx 0761 ¥ snoutwniiqqng paeydaQ yoeay 13tyjeaqg MEG [EZB uproose 0uadumeT €€ SOA EEESDECM
0°61 148 8 3113°10A ybLH paeydoap yoeaqd ILpPpIM 111yYyleaug MIy0Ve8 U/I6SLE duadamMeT G6€ S9N EEITICM
0°8 3118 ¥ @[11e|0A ybiH paeydup yoeaq 3[ppin 11lyjeaug MIvOvZs U/T6SLE aduzameT v6E S9A CEITICM
0L 318 8 3113e0A YBLH paeydouQ yoead saddp 33tyjeaug MIvOves U/T6SLE 2IUIIMET I6€ SO 62911¢ZM
0°62 3148 V 3LL3e10A ybiy paeyoup yoead saddp 11tyjeaug MIbObes U/T6SLE DUIIMET] 06E S 829T12M
xx 0°8 119 8 3L13e|oA ybry J48ppy gUoN sSIdULA( 13tyjeaqg Mpeeses UZETZse J4334e) 9s1 S9 G98L0ZM
* 0°6 349 9 2113e 07 ybyy pTON Ssadutud 33lyjeaag M/EDSE8 ugpsese dnuaauy 99 S99 801L0ZM
0" vy 318 8 a113.0A ybiy 49py 4addp seoug 3ityjeaug MGSGESB UGZES/E adUaameT] ST SS9 8I1ES0ZM
x» 0782 119 8 211307 ybLy G"ON ssaduluad 3ilyjeaqg MGS0pe8 uyrToESE dnuaauyg TIET S9N VEVBOCM
0°€e 319 8 21130107 ybiy GTON sSadutad 33 tyjeaug MDE 528 ugreIse J4934e) 6LE SOA ¢61112M
x» 0°8E 348 3 2L43e0A ybIY GTON ssaduldd 33tyjeaag M62LVE8 ug022se pAog 6SI  S9A 018202M
#x 0711 318 9 @130 10A ybiY GTON Ssadulug 33tyjeaag M62Lve8 up02ese pAog 85T SO 608L0ZM
*x 0712 318 9 3L13e oA ybiy G"ON sSadujdd 131tyjeadg MpE2YE8 uzyvese pAog IST SO 89¥L02M
0°9¢ 318 8 3L13e oA ybiy uospaeyod Ly 13tyjeaag MEEQEZB UQSESLE dUaJme 9€Z S9A £98.02M
*x 0791 318 9 3LL3e oA ybiy 9°ON SSadutud 131yieadg METOVEB UpEYZ8E pAog 191 SO 661802M
»x 0781 318 9 21300 ybiY g°ON SSaduldg 13kyjeaug MpEZYEB u/ypese pAog EST SO 65 L02M
¥ 0721 318 8 3L13eop ybry LTON ssadutad 131yieaug MET9EZS ugreise aouaame EET  SOA 9EY80ZM
x 0702 318 ¥ 311300 ybiy L7ON ssadulad 1311yjeaug M9ZBEZB uy0608€ CELERL LA ¢ET  SOA SEYBOCM
0°8p 319 9 21132107 ybH L"ON Ssaduldd 131tyjeaug MLTbYe8 uggeese pAog 291 SO 918L02M
xx 0701 319 8 a113eLoA ybiy LTON ssadutdd 1ityjeadg MpE2HEB8 u/pyese phog ST SO 09t L02M
xx 0°9% 348 2 @113.|0A ybiy L°ON ss3adutud 1ityjesug MIEVYZ8 u/piese pAog 0ST S99 LSV LOCH
0" LY 319 8 21130107 ybLy LTON ssadutad 13hyjeaqg MoZsves uz0618€ pAog I S 829€0¢M
« 0°9 318 2 2113e0A ybiy 8°ON Ssaduldd 3ityjeaqg MEG/EZ8 u/ToIse aduaume’] SEE SO 68IT12M
0°1S 319 9 aLLjelop ybiy 870N ssadutdd 11hyjeadg M/0Sv28 uzsgIse pAog b S99 629£02M
(sayouy)
SSauya Lyl yuey "ON “ON
3| dweg pajewtysy pag |eo) uo L} euio apnjtbuo apnjije] K3uno) pPlat4 a|dueg

*£3oN3ud)y U4d}Se] “32LA3SL(Q SSIJULAd By} wod) sa|dwe§ [e0) Zp 404 SUOLILI0T pue suoijdiadsag--*1 alqel

SASATVNY TVIIWIHD

‘Il XIAN3ddV




93

| *padayjeam AU3aA sem 3|dwes SLY| xyy
*paaayjeam sem a|dwes SLY| xy
*padayjeam AjybL|s sem ajdwes sLy|

_ v
L
| &
| >
_ -
| <
| Z
<
| o
<

7 = xx 0°8 319 9 a[13e[0p ybiy paureuun 13tyjeaag M6ZLVe8 u60228¢E pAog 091 SO 968.02M

m W_ wx 0°EL 319 2 313e[0A ybLH pauweuun 131yjeadg MpE2Ye8 uspyese pAog ¢ST S ELVLOZM

| mw 0°0¢€ 114 9 9LL3eon ybiy Asue) 331317 13tyjeadg MB000ES up00eZse 43348) I8 SO E29T12M

23 0" L1 318 8 aLL3eop ybiy 4adoo) woy 33tyjeadg M£090€8 up2eese Jdajde) 08E S9A E6ITIZM

M 0°91 118 8 aLL3eop ybiy j8ad) uny 13tyieadg M6SSOES UgZeese 49314e) 8L SO I61112M

a 0°6 119 @ 3[13e[0A ybIH Ael) aay4 13tyjeasg M3S6ELB Ug0LSLE ddudumeT 916 SN BEGETZM

r_NL xxx 0761 119 8 aLLieop ybiy E£7ON Ssadutad 131lyjesag Mg025ses UpEBZBE dnuaauy LST  SOA 298L0ZM

o 0°sI 319 9 3L13eoA ybiy €°ON ssadulad 13tyjeaag M/EYSEs ugpsese dnuaauy 89 SO OTTL0ZM

< 0wl 119 4 aLtzeop ybiy E£7ON SsSadutad 3131yjeadsg MIEDGEB ugpsZsee dnuaauy £9 S 601.£0ZM

0°02 118 D aLt3eoA ybiy E°ON Ssadulud 11tyjeadg MB01S28 UT0G28E dnuaauy 59 S LOTLOZM

(sayouy)
Ssauyotyl juey . *ON "ON
o dueg pajewrysy pag |eo0) uoLjewso4 apnjtbuol apnyiie] A3uno) PLaL4 3| dueg

"panujuo)--A4oN3juay u4d)sey “32143SLQ $SIdULA Y] wody sa|dwes |eo) Zy 404 Suorjeso] pue suorydiadsag--*[ 3iqel




ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

—— e —_— e e s e s e, e e oSSR peee
[ e e Dwe e e e 2 2w 2
0T18L02M 180° 9°1 A L°1 g2 G9° S'1 92 iy G2l 018L0ZM
608L02M 150" 0°1 FA | 92 02° 99° 69"° 92 5SS 0°61 608L0ZM
B808L0ZM T L§" ey 16" 91" 8s° v BI 1€ 0y 808L0ZM
ELVL0CM 120° 6°1 £°8 8°1 ] e 8G° 8e° 82 15 1°EY ELVLOZM
09vL0ZM 140° FA 8§ 0°1 80° 2E° L £l 22 1°b1 09 /02M
65V L0ZM wo”* 08" £¢ £°1 80° GE* 25" 9¢ 1A' 0°ve 6SvLOZM
8GPL02M JE0° £b” £°6 b £0" er’ 1€* 58 LL 0°62 BSYLOZM
LGV L0ZM 190° G2 ¢ L ST 80° ﬂ gb* 0s* ve 09 9°91 LSV L0EN
OTTZ0ZM 190° 1°1 0°L 1°¢ 91" 9.° £8° vE 0§ 6°8 OTTL£02M
601L02M 120° /| 61 02 pL- G9* 9g* ve 8b 8°G2 60TL0ZM
80TZ0ZM Ivo*" G9° 9p 9°1 qI* 09° 6" £l vE 1°v1 BOTZ0ZM
LOTL0ZM 2e” £9° I'6 . 16" A 98° £°E £E I 6't LOTLOZM
901£0ZM 120° 9°1 12 L1 81" 09° £L" Ge Iy 9°1¢ 901 £L02ZM
9EEG0CM 190° 1°1 £°S 8°¢ L 1°1 I°I 6e 25 8L 9EESOZM
SEEGOZM wo: 2°1 Pl 6°¢ £2° 88° 08" 92 0S o | GEESOZM
PEESOZH o 02 £°2 S°1 It £9° S°1 £E 25 £°11 PEESOZM
EEESOZH 90" ¥8°* 'AA 0°€E 8e" G2 0°§ L2 6€ 6°8 EEEG0ZM
8IES0ZM 190" 9°1 Ve 6°1 'A% 0s°* 88" GE 25 L'L 8IEG0ZM
629E02M 8" 6°1 pI ¢l SL* £b* 1°1 £E b FANA 629£02M
B829£02M 62°0 0°1 £l FAl | 210 05°0 vl vE '3 8°g BZ9EOZM
H3gWnNN  (INFJH3d)  (LN3DH3d) (IN32¥3d) (IN3DY3d) (IN3JY¥3d) (1INIDY3d) (LNIDJY3d) (LNIDH3d) (1N32¥3d) (1N3JY3d) H3GWNN

31dWVS mcwm Ncuh mcmwm oNx cqu 09W 0vd mnmax Nc~m HSY 31dWYS

‘H ‘uUMOYS Bn|eBA By} UBY} SSI| Sueaw 7

"0,5¢5 3B poyse [eo)

[*48qunu Aua0jedoqe]| S| Jaqunu d)duwes *%Gg
snuiw pue %0G sn|d se uajej ag plnoys Jamsue 3|buls Aue JO uOLIBLADP paepuels 3yl
uoLssiwa ‘pajsisse Jajndwod “bujpead aje[d 2i1jewojne AQ SUOLIBULWAD}IP SBJEILPUL D|J|] JUBWALD 43}je §
fpautwualsp jou ‘g fueyy 4ajeaub ‘g tpoyjaw sulynod Aue AQ paA|0sSad 9q FJOULUERD JRY} JUSWA|I UR 40 IIUIUISUIIUL

*sasAeue orydeaboayoads

*uot| w 4ad sjded 4o juaduad up sanpep]

94

*AYON3U3Y UJBISeT “3014]SL(Q DAJASIY SSAOULAJ IYF WOAS
sajdwes |eo) snouiuniig Zp JO ySy A40jed0qeT] ayj} UL SUOLIBUIUIIUOY JUBWS|J-BDRU| PuB SIpLXQ -AOUjW pue -dofey---z alqejl



95

018£02M 092 be 0z s¢° 101 12 02b 08Y N 018L02M
608L02M (7 L5 061 L5 101 12 o€ ooy 62 21 608L02M
808L02M 0€T 19 001 9p* 101 v8 ove 08  Gp° 8°2 808L02M
ELVLOZM 0€2 £°6 0Lt 3% 101 5'6 002‘2 ogz 2 0s° ELYL0ZM
09 L02M 001 £2 182 85" 101 52 09% 0sz 25 ST 09 £0ZM
657 L0ZM 082 £9 0€Y A 10T 62 00€°T 00¢  Ov° 21 65 L0ZM
85 L0OZM (9 €2 W1 op 101 ST 099 08z 101" 0§ 85t L02M
» LSbLOZM 0Lt it 01 21 101 5°8 052 oty or° L LS L0ZM
& 0T1L02M 002 081 00e 99 101 55 00€ 0SL 6" 56" 01TL02M
2 601L02M 0€T ov 001 L9° o1 ST 052 0sz2  62° 21 601 £02M
z
< 801£02M 6L 011 28 6°2 101 g€ 0v2 ooy €5 0°2 80T LO2M
g LOTLOZM 022 081 ovE 9°1 101 7 099 008  Lg” £°g L0T£0ZM
3 901 £02ZM vl o€ 021 pe" 101 22 0€2 09 € €1 90T LOZM
& 9EES0ZM 0€T 001 0ST £2* 101 vl oS 0002 6b° 01 9EESOZM
5 SEES0ZM 06 ve 08I Tl 101 €1 02v 00s 8 01 SEESOZM
= YEESOZM 002 Ly 0€T 61° 101 51 09¢ o8 g2 0°2 YEESOZM
&) EEES02M 0ST ovl 08T 92* 701 21 0LL 00s  o¢ 86 EEESOZM
& 81ES02H 061 52 05z L0 101 €2 09¢ 00S‘T ST €1 81ES0ZM
& 629€02M 022 0v 0€€ €1 18T 1 00b 0os o0z §° 629£02M
* 829€02M 061 oIt 091 480 181 2 082 002‘T  99°0 A 829€02M
Y3WNN Wdd Hdd Wdd Wdd Wdd Wdd Wdd Wdd  Wdd (IN32¥3d)  ¥38WON
31duvs ) 09 £ a s-19 $-38 S-ve s-8 -9y fos 31dHYS

*panu|3uo)--A}oN3uay U43}SeI “3DL43SEQ SSAJULA4 3y} WOy
sa|dweg [e0) snoujwniig 2§ JO YSy A403e40QeT] BY} UL SUOLIRAJUIIUO) JUBWA|J-3Jed| pue SOpLXQ-d0Uull pue -uofey--*Z a|qey




>
b
O
-
T
Z
w
"4
[
-~
o
-
v
O
vy
vy
w
O
<
o
o
w
I
|
b3
@)
o
w
I
i
=
a.
b3
<
vy
—
<
O
)
w
@)
o<
vy
-
-
<
Z
<

= =
018L02M 18°9 0°8 v°6 19 LE b 101 1ee 01e L 018.L02M
608L02M 18°9 €S 9¢ 19v eV 6°¢ 101 1ee 08¢ ot 608L0ZM
B808L02M 18°9 0°S 89 19v oot LS 101 197 0Lt 8'¢t 808L0ZM
ELVL0CH 189 v°8 €l 181 6¥ v e 101 1ee el 0°9 ELVLOCH
09vL02M 1879 8°¢ LL éc ¥4 6°¢ I éc 0st S°E 09V L0ZH
65 L02M L8 e o1t 9¢ 0L £°9 el 9¢ 1L €°9 65vL02M
8GVL0ZM 18°9 | B 2’6 181 ST ¢l 101 1ée 99 L1 85 LOZM
LSV LOZM 18°9 el | Sy’ st 9¢ G2 101 2 v9 0°9 LSV LOZM
0TTLOCH 18°9 9°§ 86 151 16 L°S 101 e 0ST L9 0TTL0OZM
601.£02M 18°9 29 ST 181 8t 6°1 101 ee 001 s 60TL0ZH
801202M 18°9 ¢t 58 181 ¢l £°2 101 e 011 9°6 801£02M
LOTLOZM 8°9 19 ovI 181 01T 1L 101 8¢ 0L1 [°s LOTLOZH
901.£02M 189 6°9 £ st 6€ €72 101 12 OtT ¢L 901 L02M
9EES02M 18°9 'S 9 v 161 ov v 101 122 0L1 0°6 9EES0ZM
GEEGOZM 1879 0°9 0°L 161 9% v e I 12e 0ée £°S GEES0ZM
VEEGOZM 18°9 0°8 0°8 st 99 8°¢ 01 ez ovt vy VEESOCM
EEEGOZM 8°9 S £y st 8¢ 2ty 101 ee 0S1 01 EEESOCM
BIESOCM 189 8°L 9 st Iy S 101 122 ovt 8°L 8IES0ZM
629€02M 189 [ 0°€ a1 * 99 £°6 101 1ee 081 8°t 629E02M
829€02M 18°9 rA 4 18T iR 7 0y 101 e 0ST 2'S 829€02M
Y3GWNN Wdd Wdd Hdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Y3GWNN
31dWVS S-0H 4H $-319 $-a9 S-v9 n3 S-u3 S-AQ na SJ 31dHYS

*£}oNjuad)y U4d}Se] “3I|AISLQ SSAJULAd BY) Wod S
sa|dweg |e0) snoutunyig 2y 40 ysy A40je40qe] BY} U} SUOLJBUAJUIOUO) JUBWA|J-3DRUA| PuUR SBPIX() -JO0ULK Pue -Jofey--°2 alqe]




97

018L0¢M ¢b v6 08 61 [t G6 0°¢ ost - 0c1 18°9 018L02H

608L02M 091 0L1 6L 12 0t S ' oot §6 18°9 608L02M

808L02M 16 041 L9 a1 vL 0L1 9°S €L T4 18°9 808£0ZM

ELVLOZM 8s 95 16 8¢ 78 el 6" ovl 06 18°9 ELVL0ZH

09¥£02M 09 19 €€ El 0e1 ove 40°0 65 40°0 18°9 09t L0ZM

6S¥L0ZM 002 1181 06 0¢ (A 09 8'S 011 081 18°9 657 L0ZM

85V L0ZM 15 89 ee L L'6 Ev 80°0 17 8070 18°9 8G9 £0ZM

i LSYLOCM LL ov 4% " he £y §G £°1 012 v8 18°9 LSELOZH

m 0TT£02M 011 08€E ¥6 8 9°8 v8 0°¢ 0ee 0SI 18°9 OTTL0ZH

M 60T £02M 43 ¥8 4> L S°E 061 0°1 002 89 18°9 60T L0ZM
<

= 801 L02M Ol (1197 Zb e ¥6 002 81 5§ 13 18°9 801L0ZM

U LOTL0ZM 002 00L 1181 6 55 0LE 0°¢ 0ST 02¢ 1879 LOTLOZH

> 901£0ZM £8 29 89 € 8§ ort1 LA ! 0EC 59 18°9 90T L02M

r,H.y 9EESOZM 86 002 8L vI ¢t 0S¢ 8°1 081 LL 18°9 9EESOCM

n_L. SEES0ZM 0et 0S€ 84 el 1] 16 0'1 0€T 86 18°9 SEESOCM

W FEESOZM 001 ovi 43 GE I oot S°1T ove 29 18°9 PEESOZM

i EEESOEM 59 08I 6L I 62 0€T S°1 1121 6. 18°9 EEES0CH

o BIES0ZM 0L 29 Otl | 84 9°6 ov A | 061 0T 18°9 81ES0ZM

M 629€02M 0wl |7 oot ¢l /i 9v S°1 Oct 061 189 629E02M

829€02M 0S1 ove (8 6 ¢t €9 vl ove 2s 18°9 829E0ZM

43NN Wdd Wdd Hdd Wdd Wdd Wdd Wdd Wdd Wdd Hdd d3IGHNAN

31dWYS id S-IN S-0N S-8N S=0W NW n 11 LA S-NI 1dWVS

*Panuijuo)--A)oN3uUad) U481SeI “3D143S|(Q IAJASAY SSIDULJ4 BY] WOAL
sa|dweg |e0) Snoujwn}ig Zy JO Ysy A403240QRT 3Y] U} SUOLIRAIUIIUO) JUBWA|T-3IVA] PUR SIPLX(Q-AOULW PUe -A0fel--*2 alqey

\
G ER N S0 OGN D B EE BE R IR 0 B B an o0 NN Em B




ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

St

=S5
018L0ZM 19°v 8E 8°€ 8°1 ovy 1s°1 ée 95 100% 189 018L02M
608L0ZM 19°v €€ G°2 £°1 0L 6°¢ 61 S 041 189 608L02M
BOBLOZM 19°v ST v-9 15°2 0eL HO"0 61 S 1084 189 808L0ZM
ELVLOZM 19°y 6€ vl | 02€ 01 £l 6€ ort 189 ELVLOCM
09v£0ZM 9% £l 2'E 182 ove HO'0 40°0 SE 40°0 189 09¥L0ZM
65 L0ZM 197 vS 0°6 ¢'e 0Le s°1 1 94 4 189 65 202M
8BSV LOCH 197 0°6 29° 65" 0e1 181 8070 St 80°0 189 857 L02M
LSYL0ZM 19°v £3 8°1 g2 092 Al 9°6 0e 011 189 LSV LOCH
OTTLOCM 19t Ie 8'¢ ¢e OEE G > 92 29 T0vE 189 OITL0ZM
601£02M 19t éc 8°1 12 00¢ 1S°1 S°6 0t 0st 189 601£02M
B80T L0ZM 19t I b 1S°€ 0SE HO®0 2°6 6€ (1131 189 801 L0ZM
LOTLOCH 19°v €e L'9 1e°8 006°1 6°2 8¢ 001 1019 189 LOT L02M
901.£02M 19°v ve 8'1 2°e ove 1S°1 11 8¢ 88 189 901 £0ZM
9EESOZM 19°v 92 L€ 1972 049 S°v ée 9¢ 10¥9 189 9EESOZH
SEESOZM 8¢ 02 9°2 6°1 06E 9°¢ 61 £ 105% 189 SEES0ZM
YEESOZM '8 13 v°€ 8°¢ 0ove 4 61 9€ lovy 189 PEESOZM
EEESOZM 19°v ¥4 | Gt e 0SL 0°¢ ée L2 1049 189 EEESOZM
BIESOCM It 0E 0°€ 16°E 08y 01 €2 8¢ 1082 189 BIESOZM
629E02M A 15 8 ¢ 9°¢ 008t 1S°I Le €S 9L 0L 629E02M
829E0CM ece 9¢ 8°¢ e 069 s°1 A 144 okt 189 829E02M
d3UWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Y3AWNN
FTdWYS S-11 H1 a1 Vi S-uS S-NS WS 3s a4 S-dd F1dWYS

*panuljuo)--A}oNJuady U4dISe] *I0L4ISE(Q SSIJULAJ Y] Woaj
sa|dwes |e0) snouiuwnyig Zy 40 ySy A401BA0GET Ay} U} SUOLIBAIUIOUO) JUBWA|J-IDBA) PUB SIPLXQ-AOULN pue -dofey--*Z alqel




99

018L0ZM 01T ovT 21 95 '8 002 vl 018L02MK

608L02M vl 0T €1 b9 5°g 052 2 608L02M

808L02M 001 09¢ 1€ 091 2€ 091 ) Vo' 808L0ZM

€LY L0ZM 081 5§ 8°G oy € 0€2 01 €LY LOZM

09V £02M £9 021 80°0 19 80°0 _ ovt 2] 09%£L02M

65 L0ZM 002 01€ g€ 68 L9 081 65  6SULOZM

. 85 L0ZM 6L 0L1 80°0 82 80°0 18 0°8 851 L0ZM

o LSV LOZM 26 8¥ 8°L 12 2y o1t €1 LSbLOZM

> 01TLO0ZM 26 092 21 85 o1 012 1L 0T1L02M

< 601 L02M 89 011 8°s 61 £y 011 £°9 601 LOZK
L e

2 80T LOZM 021 "00£°T  9°6 85 8"L 0€1 9°L 801 LOZM

3, LOTLOZH 66 082 A 86 12 0€2 0 LOTLO2M

> 901 LOZM 01 8y 6°L L 1°s 021 8°8 901 L0ZM

T 9EESOZM 0L 021 0°6 08 b°9 092 21 9EES02M

et SEESOZM o1t 0v9 gz 59 8°¢ 092 21 SEES0ZM

= YEESOZM 092 (9 8°8 29 g 0s2 81 PEESOZM

z £EESOZM 021 021 6°L 0L Gy 022 8°s EEES0ZM

o 81ES0ZM LT 6b o1 bL 101 0€2 6°9 81E502M

< 629£02M 08 o1 o1 65 §*G 022 91 629€02M

829£02M 28 012 o1 19 2°s 0€2 61 829£02M

NECT Wdd Wdd Wdd Wdd Wdd Wdd Wdd  ¥3gWnN

T1dHYS S$-uz NZ gA S-A M S=A n I1dWYS

*PANULIU0Y--ANONJUB)Y U4B}SBI “3I|UJS|(Q IALBSIY SSIULAJ Y] WOUJ
sa|dwes [e0) snouiwniig Zp 4O ysy Auojedoqe] ayy uj SUO|JRAJUIIUO) JUBWA|F-B0BU| PUB SIPLXQ-AOULN Pu® -dofel--*Z alqe




ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

100

P— . — — — — — e — rarTmr. | ceasmme 0 pet—aeey
_—_ = e b o= == 2aaw 2 -_— = —-_—
8Y6ETZM 80° 2°1 G9° 8°¢ ot* e 06° €3 103 0°91 SY6ET2ZM
6E6ETZM  TIE°0 89°0 oy £°'1 9€°0 £°1 8°E vl 92 rad 6E6ET2M
BEGETZM 80° 0°2 g | 0°1 61° Gg* £g° £ 56 §°G2 8E6ETZM
£EITTIZM 15T GL* £°S ST i £9° vl 6€ 9y 9°9 £E9TTZM
269112M 1£0° 0°2 G'1 252 81" 99° 9g* L£ £ £°b1 2E9T12M
6291124  180° £°1 21 92 02" G8° £8" L2 2§ 8°11 629112M
829112M  1S1° 21 21 Vit 2¢€" 86" 8°1 €€ 8 69 829112M
£29112M £°1 v8° £2 0°E gz* 06° vl 62 6€ A £29112M
€61112M 02" £°2 v°s 9°1 SI°* 99° 81 82 £5 6" €6TTI2M
2611T2M 01" 2'1 2°5 I°E 91" 16° £8" 62 5§ L6 26T112M
I61112ZM 0°1 0s° 5 L L0° ov* £°1 4 61 b°6 16T112M
68ITIZM  1£0° 0°1 92 G2 v1° €L 6b° 92 8¢ brLg 681112M
£89T12M 102* Al 9°¢ 2°¢ 92° 2°1 9°1 82 1 1°s £89112M
9eb80ZM 180" 85" 185 't 91" T 2°1 91 52 2°¢l 9EHBOZM
SEYSOZM 102* £y 95 2°1 61° 65* 9°1 1 12 0°S SEHBOZM
yEYBOZM  150° bel 2'¢ 6°1 (1 97" 2€" L€ 25 0°61 YEYBOZM
6618024  191° £9° o v6° Lz 8" L2 0z 62 £°9 661802M
968/02M  L0° 85" £5 2'1 8" £5° 26° al G2 Lvl 968L02ZM
G98/02M  WI° 8" 6€ 0°2 p1° ¥ dg 26° 81 € vl G98£0ZM
£98£02M 150° 152 g1 8°1 £1° §5° 0s* 12 25 0°61 £98£0ZM
298.02M 151 ° 1 9¢ £°1 Gh* 09° '€ L e L'9 298L02M
91802M 1L0° 81 £2 L1 1N 99° £8"° 62 Gb 1*t1 918202M

43aWAN  (IN30¥3d) (IN3DY3d) (IN3IDY¥3d) (IN3JY3d) (INIJY3Id) (UINID¥Id) (UINI¥3Id) (INIDW3d) (UINID¥Id)  (IN3D¥Id) d3GWNN

I1dWYS momm %011 mcmum cwx 0%wN 09W ov) mowdﬁ Nc_m HSY I1dWYS

*panujuo)--A}oNjuay U43}Se3 “30141SLQ 9A4ISAY SSBOULA4 BY] WOA
sa|dwes |20) snoujwniig 2p JO YySy AU03e40QR] Y] UL SUOLIRAJUIIUC) JUBWA|J-3DR4]| PuR SIPIX(-AOUlW pue -aofey--'z alqe]



101

8Y6ETZM 091 021 ovI 88" 101 LS 019 012 81" £°1 8V6ETZM
6E6ETZM 091 099 0€1 65°0 101 0e2 (1]§7 09t I'1 v°s 6E6ETZM
8E6ETZM o1t 12 02€ 0°1 701 v2 00€ 012 L2 £p* 8E6ETZM
EE9TIZM 081 0€2 002 0°2 101 €€ 08Y 058 22 2'1 EEOTTZM
Z2€9112M ov2 09 0SI 9¢* 101 12 052 0L€ 1o1* (1] 2E9112H
629112M 012 002 ovI 81 101 L€ 066 009 08" 08° 629112M
829112M 01 081 002 28° 101 61 0€9 089 GG* vl 829112M
- €29112M 021 9¢ 092 08* 101 a 0£8 056 £9° 8"l £29112M
w E6LTTZM 0£2 012 092 ge* 10t ol 0LE 022 0°1 v°2 E61TTI2ZM
> 261112M 08§ b9 002 9°1 101 2€ 08¢ 02€ 9€" vl 26T112M
m 16TT12M 021 011 082 ot* 0SIT e 08p 089 6L° 9°1 161TT2H
< 681112M 021 82 ¥6 p1° £1 02 ove 0z2 9c* A 68TTT2M
e |
-
v £89112M 002 091 091 G'f 101 88 085 000°T 61 6°1 £89T12M
w 9E¥802ZM 08 001 89 8°1 101 66 0091 005 2°G 0°1 9£h802M
m GEYBOZM 061 082 081 (1] 101 18 092 009 91 A GEYBOZM
yii vEYBOZM 0ST b9 022 0z* 101 21 (1743 009 ye* LS° YEVB02ZM
= 661802M 0.1 61 vt 9°1 7101 0S1 088 009 6°2 6°2 661802M
a
z 968£02ZM 89 82 19 9°1 701 81 ov2 00€ 29* 6°1 968L02M
o G98/02M 061 £p o1t 2L 10t 05 0S¢ 00§ it "1 G98/02M
< £98L02M 0.1 L€ 002 8€" 701 €1 02€ 052 ve* 08" £98202M
298.02M 0ot €€ 00T Gg* 701 011 069 004 G8* Gt 298L02M
918£02M (12 b2 (1[5 ge* 701 t°8 00€ 00t £r’ 0°1 91802
43AWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd (LN32Y3d) NERTI]
I1dWYS N 02 ER) a S-19 S-3d S-vd S~ S-9v mom I1dWYS

*Panu3u0)--A4IN3ud) U4BISeI *3ILUJS|(] IAUISIY SSAOULAJ dY) WOLJ
s?|dwes |e0) snoutwnylg Zp JO Ysy A403RU0Qe] 3y} UL SUOLIRAJUIIUO) JUAWA|I-3JRA] PUR SBP|X(Q-AOULW Pue -Jofey--*Z a|qel




I
{
|
|
|
|
I
|
|
|
I
l
|
I
|
l
i
I
0l

BY6ETZM 18°9 0°s v st LS £°€ 101 1ee ovl Al BY6ETCM
. 6EGETCM 18°9 1€ 0¢1 181 09 9 101 0€ 01v ¥°6 6EGETCM
¥4
M BEGETZM 18°9 91 ve 1St 127 9°t £l 1ée 0s1 L'e BEGETZM
_M EEITIZM 18°9 Sy 0¢ 43 £y ¥°9 101 1ée 081 S°v EEILIZM
) A1 189 £°9 s st LS [0 101 1ee ovI 1’6 C¢E9TIZM
o 629T12¢M 1879 §°S 99 sl ¥9 L°E 4> 122 00€ 91 629112M
O 82911¢M 18°9 9%t 01 1sI 6€ 6°F 1ot e 061 2’6 B2ILTCM
4
__.N.. £EC9TTCH 18°9 S°E I st 144 £°S 10t 1ee 08¢ ¢l €29112M
w E6LTTCH 18°9 01 061 st 001 6°9 TeE 1ee 01T [ &7 E6TTTZM
9 ¢6111ZM 18°9 2's 9€ 1sI v £°S 101 ee 1181 El 261112M
M 161112M 18°9 1°¢ 8t st 87 LS 1ot 9€ ovI £°f [61112ZM
o 68TTIZM 18°9 6°¢ €e 181 LE 8°1 101 1ée 0¢t1 rA': 68111ZM
o
- E89TI2H st 6°S 69 st vi 29 1ee 1ée 029 L1 E89T12M
i 9EVBOLM 18°9 £°¢ 062 L1 LS £°¢ ST 82 022 S°1 9EVBOZM
W SEVB0ZM 18°9 0°9 0€ 181 6€ 9*S 101 1¢e 0ST el SEYBOZM
e vEVBOZM 18°9 Ly vE 1§81 ] S°¢ £l 1ée 0L1 £°S VEYBOZM
¥ 661802M 18*9 ¢t 09¢ 9t ot L9 0€ SS 56 0t 661802M
—
W 968L0ZM 18°9 L2 88 st 6V ol 101 1ee 0L1 1'9 968L02M
& S98L02M 18°9 v oIt 181 1181 G°E 10t 1ee 0S1 89 G98L02M
= £98/02M 18°9 o1 "9 ST ] 1°€ 101 12e 011 £°9 £98L02M
o 298L0ZM 18°9 0°9 09 181 011 8¢ 101 1é¢ 002 Sy 298L02M
m 918L0ZM 18°9 15 89 181 £ t°e 101 1ee el 5°8 918L02ZM
O
n
g HIGWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd d3AWNN
= 31dWYS S-0H 4H $-39 $-a9 S-v9 ni S-43 S-Ad nj SJ 3TdWYS
Z
<

*Panuijuo)--A¥oNJud) U4d}SRI “3I}A3S|(Q SSBOULAJ BY) WoUY
sa|duweS [B0) Snouilwn}ig Zp JO YSY A403R40qGRT] 3y} U} SUOLJRAJUIIUO) JUBWA|J-3DRA] PUB SIPLXQ-AOULK Pue -Jofey--"2 a|qel

102




103

8V6ETZM é8 0te 29 A r1 L6 A S5 18 18°9 8r6ETCM

6EGETCH 041 02s 123 01 95 00t‘t 'y {9 €9 189 6E6ETECM

BEGETZM 0S1 es o1t 4 10°1 ¢t "¢ 01e 091 1879 BEBELZM

EEITTEM 98 0€e 0ET 91 6 96 L1 01e . 9L 18°9 EE9TTICM

C¢E9ITeM 0cI 021 6 € 0°8 v 9°1 0¢e v8 91 CE9TICM

62911¢H 96 012 99 61 8¢ 001 9°e 0wl 89 18°9 62911¢M

829T12M 0L 0§52 011 Le 9€ 0S§1 S°1 061 001 18°9 829T12M

¥ EC9TICM - 011 06 26 €l 0e 0ET 9°1 081 b1 18°9 AR 04, ]

v E6TTICH 041 0sy 0¥l vE T4 94 Lz oot 021 189 E6TTIZM

Z ¢61112M EL 081 118 €l ¢l S 6°1 LL 001 18°9 ¢6ITICH

' z T161T12H 8L 022 L6 12! v°6 8L 9°1 89 091 18°9 I6TTIZN

M 68T11¢M 0°t Ve 143 Al 61 2§ & 118} 65 18*9 68TT1I2M
A [}

m £89112M 0et1 02e 0ET 12 4y 091 't 0€T 8L 18°9 E89T1ZM

i 9EVBOZM 0vs 0ot 001 1] 0s1 091 S°1 14 £ 18°9 9Ev80ZM

Q SEVBOZM 0s1 002 6v ST 91 oog8*‘e A 4 és 08 189 SEVBOCM

= PEVBOZM 001 081 001 el ¢l 9€ £°1 (1177 A 18°9 vEVBOZM

= 66180¢M 0ee 002 G6 91 011 09€ £°€ 96 8v 189 661802ZM

)

m 968L02M 0ST 0L1 ee 6 98 0Le 6" . 6€ v.m 18°9 968.0ZM

M G98L02M 65 0ET 9 ST |74 ove e 15 ¥S 18°9 G98.L0¢M

£98L02M SS L6 68 4 5°9 19 19°1 0€ET 021 18°9 £98L02M

¢98L0CM A3 §S 144 1! 62 0L1 sy 4 09 18°9 298L02M

918L0ZM 87 IS ¢9 0E 1 §S 6" 0Le 1L 18°9 918£0ZM

d3GWNN Wdd Wdd Wdd Wdd Wdd Wdd . Wdd Wdd Wdd Wdd HIAWNN

3TdWYS ad S-IN S-aN S-aN S-0W NKW nl 1n vl S-NI IdWyS

*Panujuo)--A3oN3uUa)y UAI}SeI “3I14)SL(Q IA4DSIY SSIULAd Y] WOLS
sa|dwes [e0) snouiwn}ig 2y JO Ysy A40jea0qeT] 3Yj UL SUOLFRAJUIIUO) JUBWS|J-3J0U| PUR S3PLXQ-AOULW pue -Jofey--*z alqel




BY6ETZM L1 Le v-e 0%e 0sg 8°€E £l SE 041 189 BYGETZM
. 6EGETZM 19°v £l 8'8 129 ove 18°1 61 9 T0€9 189 6EGETLZM
p4
W BEBGETCM 19y L8 e°L 9°¢ 02e 91 92 ov 1091 189 BEGETZM
_.Nl EEIITCM 19°¢ 81 9°¢ S°I 049 9°S £ 13 9L 189 EEITIZM
& CEILTEM 19°¢ £E 9°¢ '€ 08¢ v°8 SI ¥s 0ET 189 ZE9TTZM
; o 62911¢M 19°v éé S°E 8°1 Oct Sy el SL 0ge 189 629112M
O 829112M 19°v T L'E 8°1 0l6 9°S 81 (11 0L1 189 B29T1ZM
o
m €29T12ZM 19°% £¢ 9°t £°1 006‘c  1S°1 ée Eb 0€ET 189 £29T1¢ZH
,_W_ E6ITICM 19 a7 G°9 L°E 0€L 676 L2 8L 1otv 189 E6ITICM
n 488 %4, | 101 £e A 9°1 09t V] 61 8E 0ct 189 ¢6IT12M
rM I61T12M 19°v £l 9°9 96° 008°T  HO"O 44 Ly loee 189 I6TITZM
o 68I11ZM 0S 81 66" 0°1 062 18°1 £°8 52 8L 189 68IT1ZM
o
.“.m €89112M 19°v G2 9°g S°1T 028 v°8 ¥4 59 1065 189 £89112M
= 9EV80EM 19°v 9°L £°2 1S°1 02¢e HO"0 11 £¢ T0€e 189 9EVBOCH
W GEVBOZM 0T 9€ 0y 9°1 Otv HO®0 81 £S 1009 189 SEVBOZM
& vEVBOZM 19°¢ 12 81 "1 0ve el 61 ve 001 189 vEVBOZH
W) 661802M (1] 31 £l 1] gl 000°T  HO'O T4 09 l02e 041 661802M
[EF)
-l
W 968.L0ZM 19°¢ 8°8 el 88" 09¢ HO*0 8" 8¢ 10tE 189 968£02M
_,.M S98.L02M 19°¢ 81 ¢ 'l 08¢t HO"0 91 ¥9 101y 189 S98L02M
— £98L0ZM 19°v I€ | 4 9°¢ o8t 18°1 91 EE 1092 189 £98L02M
m 298.02M 19°v SI 0°E ¢ 1 00v‘T  HO'O 91 - 92 1009 189 298102M
W 918.02M 19°v €2 S°1 £°2 02E 18°1 It 5¢ 08¢ 189 918.02M
@)
=l
44 d3gWnN Wdd Wdd Wdd Wdd Hdd Wdd Wdd Wdd Wdd Wdd Y3IEWNN
< 31dWVS S-11 HL a1l V1l S-us S-NS WS IS iy S-dd I1dWYS
Z
<

*Panujuo)--A3oNjuady uad3se3 *30}43S|(Q SSULAJ Y] WoU
saldwes [e0) snoujwnyig 2y JO YSy A403BA0QRT BY3 U} SUOLIRAJUBIUO) JUBWA[I-IIBU| PUR SIP|X(-JOULW Pue -iofey--*Z alqel

104




105

BY6ETZM 06 061 v'6 1§ 9°S 012 68 8V6ETZM

6E6ETZM 0ET 019 8¢ 00¢ S¢ 01t 01 6EGETZM

BEGETZM 062 Ly 91 £6 §°§ 021 (4% 8EBETZM

EEITTIZM 0SI 092 el 56 I°6 081 £°8 EEITTCM

2E9LICH 011 £6 I1 8§ 9=4 041 €2 CE9TIZH

629112M ovt 068 L1 08 9°¢ 081 S1 629T1ZM

829T1¢M ore 0L1 01 98 Lt 061 01 829T1ZNM

v E2911¢M 69 0ot 01 Ly Zl 081 14 £29T1¢M

b4 E6LLTICH 06€ 0s1 L1 081 Le 00S L4 E6LTTCM

N._ _ ¢6ITIZM ovl 0ee 4! 01t ¢'9 00¢ L3l ¢6I11CM

z 16IT12H 96 09 9°6 68 12! ovt '8 161T12M

M 68ITIZM 01t v8 S°v 8¢ 1°¢ 081 01 681112M
<

M E89T1ZM 041 00r‘r ve 091 L1 oy GE E89T1ZM

wi 9EVB0ZH v8 08s 8°6 S6 11 66 14! 9EVB0ZM

pu.w SEYBOZM 89 0S¢ ée 89 02 ¢6 ST SEVB0OZM

— vEYBOZM 0€T 86 LA Sy ¢y 091 £'8 PEYBOZM

P 661802M 1141 0v9 T4 0SI TA | 041 8] 66180¢M
(@)

m 968.L0ZM 9 011 v°S 61 |88 001 It 968L02M

M 598L02M 1181 0ge 61 v9 81 Ove ve S98.02M

€98.£02M ovd 16 v'8 6€ 8°S 0ST L8 £98.102M

¢98L0ZM ovt 09¢e Gl 06 61 0ert 8°§ 298.0ZM

918.L02ZM 061 ¥6 LS ov L 0et 8°F 918L02M

H3EWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd H3GWNN

A1dWYS S-dZ NZ gA S-A M S=A n 3TdWYS

*PanuL3u0)--A}ONJUIY UUIISET “3D[U)SL(Q IAUISAY SSADULAJ BY] WOUJ
sa|dwes |e0) snoujwniig Zy 4O Ysy A40340QeT BY] U} SUOLJRUUIIUO) JUBWA|J-IIBA| PUR SIPLXQ-AOU}K pue -dofey--"2 a|qe]

e



ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

106

_ @ e  — e—— @ e ee— s a0 s 0 osSsess 090 s 090 SSaaiae 20 GBS0
I T D GO T EE TS S TS Y T S e e $2Swes
018L02M GE* 0°1 091 8g° 6° FAS £ 00€ 62 6°8 018L02M
608.L0ZM L1 0°1 08 bLt 02 St I 108 LE £°El 608L02ZM
B0BL0ZM 00" 2" 0E £2° A ] S°2 09¢ 0t R B08BLOZM
ELVLOCM g2 9°¢ 091 0°1 9°¢ 86 0t OEl el /A 5 ELVLOCM
09bL0ZM 66° ' O£l v’ q* i E°E 09¢ 10 g0°0 09%L0ZM
65V L0ZM v 1°s 021 S°1 S°'1 89 ST 091 001 9°LE 6StL02M
B8S¥L0ZM 9g" 9° 0L se* g* 61 8°9 0L 10 g0°0 BGPLOZM
LSV LOCM 62" 0°¢ 0Ll A’ 0°1 8¢ 6°¢, 105 G2 G°Ee LSYLOZM
0ITL0ZM 74 o G* 0El 15° 9° 81 91 (1] 49 Le £ OTTL0ZM
601 L02ZM 9Z° 9°1 091 0§° ¢ £E 1] 06 92 8°SE 60T 02N
801 L0ZM 61° g* 09 £e” (/A | It 91 002 ¢l 5°6S 80T £LOZM
LOTLOZM 9g* £° 09 SE* £" It 9'g 041 LT G LOTZ02M
90T L0ZM 0e* S'1 06 0§° 9°1 1€ 6’9 0E£e 9¢ 6°%e 901 L0ZM
9EESOZM £50° ' v A% L 01 6°L 048 A 0% 9EESOZM
GEEGOCM ov* 8" 99 Sp* L Al 't 00§ e AN SEESOCM
PEESOZM 060° 6" Al £v” g° £e £°S 001 S1 ¢'t VEESOZCM
EEESOZM 080" I'A 89 LE* 6" £l ! 1]87] 91 8 £EESOCM
BIESOZM 290" 9° 88 Gg* 9* SI 6°1 0é1 61 L°E 81ESOZN
629€02M A% /A | 11 26° L 6t 6°9 orl LS E°1E 629€02M
BZ9E0ZM 1170 £°0 8% £2°0 £°0 11 9 091 0°6 £°9 829E02ZM
H3UWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd d3GWNN
31dWYS 9H 4H d ni 53 42 02 13 32 Sy F1dWVYS

["paujwualap jou ‘g fumoys anpeA ayj ueyjy ssa| *j

*(wdd) uoy||tw-aad-sjaed up san|ep

*|e02-3|0YyM uo paumojJdad spsh|euy]

*AYInjuay uadjsel “30443SLQ SSAULAJ Y} wody sI|dweS |RO) Zp UL SJUBWA|J 0BU] 2Z 4O JUIIUOY--*E I|qeL




107

018L02M G* L'e It | Y 0°1 108 vy 01e £ S1 018£02M
608L02M g* L°E 01 4! 9y €€ 112 08¢ v* 81 608L0Z2M
808L02M £° 7 A 0°€ Sb* T0€ b 14 e’ I 808L02M
ELVLOCM 9 GG 14 Ll 6°1 8Y 1124 ooy v* 6€ ELVLOZH
09¥L02M g* 80°0 10°v 6°v 6°¢ 80 1124 58 80°0 80°0 091 L02M
6GvL0ZM e I A 81 974 éc 1124 0¥l I 13 65V L0ZM
8GVL02M ¢’ 80" 0 19°* £ LA} 40°0 1144 85 9070 8070 8G¥LOZM
m LSV LOZM £° 9°1 Ly 0°§ 0°1 81 1124 001 ¢’ v LS¥L0ZM
> 0TTL0ZH £° £°¢ 0¥ §°S E°1 10€ 1ee 1181 2* £l OTTL0ZM
ANn 60TL0¢M g* G°¢ £°9 8°L 2’1 6€ ee. 09¢ £ Sl 60T L0ZM
< :
= 80T L0ZM £* £°1 9:L §°§ ¢'e 61 ee 0ST £’ S 80T LOCM
v LOTLOZM £* A S°E 6% 6°1 10€ 8v 14 [ I LOTLOZH
W 90T£02M A t-e 9°9 £°8 I'1 61 1ee 08¢ £* vl 901 £0ZM
T 9EESOZH £" L1 9°¢ 8°¢ 09° 10S. 1ee 091 & 9 9EES02ZM
.._L. GEESOCM v G52 Ly '€ 0z* 109 Tee 0ee I £l SEESOCM
W YEEG0EM A 2'e ¢S 'y 08° 108 1ee 56 ra L PEESOCM
z EEESOEM £" 0°¢ 'S v°e 09" 109 éc 061 & L EEESOCM
m 8TESOZM ¢’ 8°1 I'9 6°¢ oe* 109 ée LL | 01 8IESOZM
< 629€02M L 9y vl 2’6 SL° el 099 061 £* et 629€0ZM
829€02M 20 0°1 9°¢ 9°2 09°0 8 174 0S ‘o £ 829E02M
YIGWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Y3GWNN
31dWYS g1 WS s JS 4s gy d VN nl vl 31dWYS

"PAaNULIu0)--A}ONJuay u4d3se] “30}43SLQ SSAJULAd Y3 wouy sa|dwes |e0) 2y Ul SIUSWA|F IDBJL 2Z JO JUIIUO)--"E ILqel




ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

@ @ @ — — @ a—M — @ —— @—— @ —— @ —— @2 @2 G 2 @SSR e
T T N T TET T D S T R T S e e e e
51 1 | L'y 018L02n

§°¢ 2°S £°9 608L02H

B 1ie” 9 B08BL0ZM

§°¢ vt LT ELVLOZM

40%0 9°¢ 6°1 09V L02M

£°8 4! el 6SVL0CM

4070 ET2 9°2 890 L0ZN

£°1 2'¢ | S LSYLOCM

't £9° 6°1 OTTZ0ZM

§°1 9°1 9°g 601 02K

oI I'1 9°'1 BOTZ0ZM

6° 2s” 'l LOTL0ZM

L1 6°1 °s 90TL0ZM

L 06" 0°'e 9EES0ZM

0°1 9°1 9°¢ GEESOZM

0°'1 0°e 6°E PEESOZM

, L 2s” 6°1 EEESOCM
8* £s* £'e BIEGOZM

8°1 L2 8°'8 629£02M

9°0 ['1 S'1 BZ9E0ZM

Wdd Wdd Wdd Y3GWNN

aA n H1 31dWYS

*panuijuo)--A3onjuay u4ajse3 *30143SEQ SSAJULAd dY) wWoay sajdwes [e0) Zp Ul SIUSBWALY PIR4| 22 40

juajuo)--"g a|qel



109

8BV6ETCM 61" 8" 092 es” L°e G¢ 61 065 X4 L°El BY6ETZIM
6EGETCM 020°0 1°0 0L 02°0 £°0 I’ e 089 0t 6'¢ 6EGETZM
BEGETZM 080° (A 081 26" L 8¢ £°5 009 18 e B8EGETCM
EEITIZM £ £” 091 1 £" el ST 048 €1 €€ EEITTZM
CEILIZM SS0° 6" ovt 85" £°1 bE 9°8 06€ 1e 'l CEITTZM
6291 T12M 62° L* 0L ve" 6°1 T4 ¥e 089 L1 LANA 629T12M
BZITTIZM 890~ £° 0s ¢t” 9* It al 001°T £l 9°€ 829112M
m (XA 1R 04 1es I 0S 09° A b1 't 046 0€ S°ve €2911¢ZM
> E6TTICH 660° g* 0s ve* A El 01 09¢ El £°¢ €61T1ZH
M C6TTTICH ors 6" 0s1 1s° £°1 95 29 1124 61 0°6 ¢6T11eH
< [61T1ZH 890° ¢’ 0S vs* P* I 01 0Le 92 {74 I6TT12M
z 68111IZM 9r* '1 0s1 89° L'e 147 11 001 SE 0L1 68TTIZM
o
rMc EBITIZM I £ 0s A 6" 01 '8 02§ 0°8 0°2 €89T1CM
I 9EVBOCM 0°'1 £ 0L e’ e’ I1 vl 00¢ 0°6 091 9EY80ZM
r.\., SEVBO0CM 0°1 £’ 09 ge* g* L'6 vi o9 0°6 It SEVBOZM
M VEVBOZM AN 6" 0L1 49° 0°1 82 ¢l 01¢ 4] 1°L vEVBOZM
a 661802M 16" ¢’ 0e £p’ £ I 0°s 019 0°6 S°6E 661802M
Z
m 968L0ZM GE" v 0¢ 1e° 6° 01 't 002 0°6 1°s8 968.0ZM
< G98402M 2s0* £ 0€ 9¢° g° 4! 2°t 02e 0°8 9°¢l G98L0ZM
£98202M 6€" 6°1 0S 8g" ¢’l ¢t Y 081 8t LT 0¥ £98102M
¢98L02M 14 v ov 61° £ 0°¢ 2'e 00S°T 0°L 2 vs 298L02M
918L0ZM 8y° 0"l 09 ve® 2’1 61 ve 108 81 L°89 918£02M

LER Wdd Wdd Wdd Wdd Wdd 434WNN
3TdWYS 9H 4H ni SJ dd 1 EN) SV 3TdWVS

*AYONJUd)Y U4IISRI “3014]SL(Q SSBIULAJ Y]} WO4y SI|dwes [e0) Zp UL SIUBWR|I PJRA) 22 4O JUIJUO)--"F I|qel




ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

e T e — e . T
N G D T T e S D T TS ThE S e e 2 wues wee
8Y6ETZM p* 12 0°S 9'g L1 L2 L5 0S¢ z* €1 8Y6ETZM
6E6ETZM £°0 09°0 0°2 51 08°0 102 Wy 98 1°0 2 6E6ETZM
8E6ETZM 2 9°9 9L 01 0°1 100 (8 09¢ G* ¥ BE6ET M
£E9TTZM 2 51 6°¢ 6'2 01 5 811, 0S¢ I g EEITTZM
2€9TT2M G* 12 5'p 8L £°2 61 811 061 2" 21 2€9T12M
629112M b "1 9°€ 6'8 6'2 L2 811, 081 £ 8 629112M
829112M 2* 2'1 'S 92 SL° I ¥ 091 s L 829T12M
€29112M p* 9°2 L'z 61 L1 51 0v9 0vz 2" A £29T12M
E6TTTZM £* E°T 82 8°¢ 2 102 811, b5 o 9 E61TTZM
26T112M G* 81 2°L L't 10°1 21 811 021 2 ot 2611T2M
16TTI2ZH 9° 12 8 by L1 10€ 0 15 2 ST 161112M
68TTTZM e "¢ It 5'6 01 62 411 0L€ e 22 68TTTZM
£89TTZM e "1 '€ £°¢ 9°2 10¢€ Tp L6 z b £89TTZM
9E¥BOZM € el 9°1 0'€ 21 10€ Ty 091 2" £ 9EYBOZM
SEVBOZM 2° 06* vz L2 9°1 10¢ 1014 0L 2 b SEVBOZM
YEVBOZM b L€ £°9 9 6°1 61 Wy 0z £ 22 vEYBOZM
661802M 9° 9°1 8'9 g 12 102 2113 €1 z 3 66T802M
968L0ZM 2° oL 0'8 'y 81 105 b 061 & g 968L02M
G98202M 2 2'1 6 8y oL 10¢€ b vl 1w b G98£02M
£98L02M b 0'€ €1 £°9 06° 105 Wy 081 1€ 22 £98202M
298L02M 2° 1 b2 81 oL 0% 11} 022 1€ v 298L02M
918L02M 2 9°1 9°2 9°g 06" 0¥ W ov1 & o1 918L02M
HIGWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd YIGHNN
31dWYS gl WS 3s 25 gs ay d N n vl T1dWYS

"PaNUL3u0)--AYONJUdY UJIISET *30143SIQ SSAIULAG Y3 woay sa|dwes |RO) Zp U} SIUBWB|T BJB4) ZZ SO JUIJUO)--*E 3|qe]




111

APPENDIX Il: CHEMICAL ANALYSES

BY6ELZM
6E6ETZM

BEHETZM
EE9TTEM
CEITTZM
629112M
82911¢2M

€291T12M
E6TTICM
¢6IT1ZH
I61T1¢ZH
68IT1ZM

EBITICM
9EY80ZM
SEVBOZM
VEYBOZM
66180ZM

968L02M
598L0ZM
£98/0ZM
¢98L0ZM
918.02M

Wdd
aA

Wdd
HL

HIEWNN
37TdWYS

*panujuo)--AyoNjua) UJIISEI “3I143SiQ SSIJULL 9y} Wou) sa|dwes [e0) Zp U} SJUBWA|J @JBA] ZZ 4O JUIIUO)--*F 3|qel



ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

018L02M 6°8 vED” ] & AN - 1207 6v0° vie L1 L'2 0T8L02M
608L0ZM El §S0° A0 9°1 v 820° 9.0° v60*" 9°¢ 6°v 608L02M
808L0ZM S°E 810° vio* Al 0€E0* S00° vio* 690° 6t" 86" 808L0ZM
ELVLOCM I€ 81" 6v" 5°2 §59° 0vo* ST° 980° ¥°9 Il ELVLOZN
09vL02M 80°0 £40° vv0* 8°G 18 800° £20° 8L0° 0°1 S°1 09%£0ZM
65 L0ZM 8¢ 960° A% 6°¢ LT vio* 0s0° 680" £°¢ 6°t 657 L02M
BSYL0ZM 8070 1620° SL0° 6°1 1" 900" 02¢0* v90° £°1 (114 85V L02H
LSYLOCM ve 410" G¢° £8° 0z* 010* 8v0° 650" |4 9°F LSWLOCH
OTTZ0ZM £°2 £S0° £50* Ev” 1 11o* Ivo* £50° 9°1 172 0TT1Z0ZM
601£02M 9t SL0° ée’ v e Ep” 920° or* ors £°€ 8°§ 60TL0ZH
80T LOZM 09 G207 650° S 61" S10° 150°* 860° 86° ¢°e B80T L0ZM
LOTL0ZM G2 3 810" 810" Ie* LEOD* vo0* 520° ane 98°* L6° LOTL0ZM
90T L02M T4 €60° 1e° ['€ Ie* 820° 8L0° It 8'2 L't 901.02M
9EESOZM 0y 8€0" 150° 62" 81* 910° 0s0° £90° ¢'1 6°1 9EESOZM
SEESOZM vl 150" 260" £°1 ¢e” €20° 0L0* 9.0° 8°1 '€ SEESOZM
PEESOCM ¢°g 920" 5 81" 4% 600" £vo* ar’ 0°¢ 8°¢ VEESOZM
EEESOZM 8y £20” 5v0° ap* £e” 610° El” 4% £°1 9°1 EEESO2CN
BIESOZM L€ ¢lo” 174 81" el 800° €20° 8v0°* vl 6°1 8TESOCM
629E02M 83 veo® 0e* L1 Lrs 610° Sv0° 4 0°¢ £°¢ 629€02M
B29E02CM £°9 8€0°0 SE0°0 vS°0 09070 S00°0 L10°0 850°0 0°1 ¢l 829E0CM
d38WNN Wdd Wdd (IN30¥3d) (IN3D¥3d) (IN3D¥3d) (INID¥3d) (IN3D¥3d) (INIDWId) (INFD¥3d) (IN3D¥3d) H38WNN
31dWYS SV S-9v 1L 34 A VN W |'N) W IS 1dWYS

[*42qunu a)dwes Auojeuoqe|

SL J4aqunu a|dwes *uey) asjeaub ‘g tpaujwuajzap jou ‘g fpoyjsw aurinod Aue AQ paA|0Sad 3Q J0UURD YD UM JUSWI[I UB U404
d0U3ABJ4BIUL “H fumoys an|eA 3yj ueyy ssa| ‘7 ‘Aydesbojoads uoissywa Aq spsA|eue sueaw § “‘yse jo sasf|eue wo4j paje|na|ed
SJUSW3 |3 43Y30 ||B |0 JLOYM UO SUOLIBULUWIBISP JI3ULP WOLS B4R SJUBA|D 22 “UO}||jw-43d-s34ed 40 Juaduad up san|ep]

*A3an3uay uuaajse]
‘30143510 9AU3S3Y SSAIULA] 3y} woay s3|dwes |RO) SNOULWNG LY Zp JO SUOLIRAJUIIUOY JUBWI|I-8IR4]| pue “-a0upW “-aoley--¢ a|qel



113

018L02M 4% 0 00€ 62 vo- 26 el € €5 09 018£0ZM
608L02M S 11 109 LE - I 16°1 v 174 94 608L02ZM
808L02M A §5°2 09¢ 0t e0* 01 LA € vi 61 808L0ZM
ELVLOZM 86 0"t Otl 74 S0° 9°9 ey ¥ 056 66 ELVLOCM
09¥L02M vL ETE 092 0%y 80" 4070 w1 14 59 1 09v£0ZM
65 L0ZM 89 S 091 oot ve* ¢L w°e L 01€ el 65 L02ZM
5 85V L02M 61 8'9 0L 0°% err 8070 16°¢ v OET I8 8GbL02M
i LSYLOZM 82 62 108 T4 c0* 8°¢ LT I It 89 LSV L02M
L 01T£02M 81 91 ovl Le 90° 9°9 16° S L2 L9 OTTL02M
M 601£02M €€ 01 06 9¢ L S°9 9°¢ 4 ¥9 ¥9 601202M
<
e 80TL02M It 91 00¢ el " £°6 w1 S 143 9s 801L02M
= LOTLOZKH I1 9°'8 0L1 L1 80" 9y s* v £ 6€ LOTL0ZM
_.M_._ 901L0ZM 1€ S*9 0€e 9¢ L0° 8°8 1e*e S 0§ 8 901 £0ZM
mw 9EE£S02M 01 6°L 048 ¢l ¢0’ ac 8* 1 v 091 9EESOZMH
S SEESOCM el ¢t 00§ ve SL* Ll 1€’ 4 95 99 SEESOZM
W YEESOCH £ £°S 001 ST ¢0* 2’9 it 4 87 v9 PEESOCM
Z EEESOCM €l ¢l 118 91 ¢o0’ 12 6” I 69 144 EEES02ZM
a- B1ESO0ZM ST 6°1 021 61 10° £ 8" 4 8¢ 021 8IES0ZH
< 629E02M 6€ 6°9 ovt LS éc’ 6°¢ 19°¢ é 69 98 629E02M
829€0ZM 11 v°9 091 0°6 S0°0 9°g 16°0 I 91 0L 829EOZM
d3GWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd d39HNN

3TdWYS 4) 02 12 13 a’ ud S-14 S-34 S-vd S-4 3TdWYS

*panuijuo)--A3onjuay uiajsey
‘30147510 9AU3sSIY SSAOULAG Ay} wouy sa|dwes |RO) SNOULWNG |G 2p JO SUOLIRUIUSIUOY) JUBWD|I-3IA| PUB *-AOULY ‘-aofep--"¢ ajqel




|
|
|
i
|
|
|
|
I
|
|
|
|
|
I
I
Il
I
I

,
,

> 018L02M 0°1 PAR 18°5 9°F 091 85" el i8¢ 92 6° 0IBL0CH |

rvm 608L02M 0°1 6'b s ¢'8 08 ve 16°1 1y £S 0°¢ 608L0¢H |

w B0BLOCM ¢” L'e 18°1 0¥ 0t g€e” - 181 8°9 ¢’ 808.L02M

m €LV LOZM 9°¢ 9°g 15°9 | ¥4 091 0°1 13 15°6 [ £3 92 ELVLOZM

K, 09t £L0ZM I’ It G 3 (1] OEl 1A 9°1 1€ | ¥4 §° 09V 202K

T

m 65V L0ZM 1°s 92 2'9 L1 0ct 6°1 6°¢ 2’9 Ll §°1 65V L0ZM

= 8GPL0ZM 9° L2 v A 0L GE* 16°2 9 61 §° 89V Z0ZM

e LSV L0ZM 0°¢ &L 15%2 £°v 0€l 4 Lt VA It 0°1 LSYLOCM

o OTTZ0ZM §* 2°s el '8 OET 1s* 16* 102 £l 9" OTTL0ZM

G 60T L0ZM 9°1 6°€ 16°€ 8°6 091 0§’ 19°¢ 1L°S 92 | 4 601202M

z

4 80T LOZM G* el i 5 1]} 09 £€e” LAt e 91 v 801L0ZM

" LOTLOZH £* 6°9 wes ¥°s 09 GE”® s° eI £°8 & LOTLOZM

m 90T L0ZM S°1 0°S 12°E v°8 06 0s* 12e 18°v 8¢ 9°1 901£02M

> 9EESOCM v 9g” 121 1°¢ 4] 40 18" L1 £l L 9EESOZM

m GEESOZM 8* £6° 102 19 9§ Sp* S°'1 16°2 62 £* GEESOZM

[V

m PEESOCH 6° 06" TR §°¢ 47 £v” B1%a! 1se 91 G* PEESOZM

o EEESOCM b* 8e* €T 5°2 89 Le* 16" 10°¢ £l 6° EEESDZM

W 8IES0CM 9° GE* 121 A 88 GE* 8* L1 It 9° BIESOZM

..r_‘.._., 629E02M AN} 2s”’ 19°¢ 9°6 I e6” T 18°¢ [ £ L’ 629€02M

< B29E0ZM £°0 1°E 148°0 b 89 £2°0 19°0 1E°1 L'8 £°0 B829E02M

S

(V8

m Y38WNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd YIAWNN

m 3 1dWYS 4H S-39 S-a9 S-v9 4 n3a S-d3 S-Ad nd SJ 31dWYS

—

Z *Panuju0)--A3oNjuay uaajse3

< 30143510 9A49SBY SSAJULUJ By} Wodj Sa|dwes [LO) SNOUWN}LG Zp JO SUOLIRAJUIIUO) JUBWA|J-3DBA) PUR *-doully *-d0feH--*p 3|qe]




115

018L02M 01 v e A ¢l £ 61 S1 1s8° 1s8° Ge* 018L0¢H
608L02M Sl 0y LS 9°8 v 61 81 1e°1 e’ i 608L02M
808L0ZM L2 8r" 0°€ 8°9 ¢” 6°¢ I e: e: 00" B808L0ZM
ELVLOZH 6€ ¢l 9°¢ 81 v 09 6t 16°¢ 16°¢ £e* ELVLOCH
09t L0ZM LV 8°1 L1 Ve 490°0 £°8 80°0 196" 196° 65" 09¥L02M
65 L02M 44 8t 01 v I 9¢ 13 19°1 | 4 " 65V L0ZM
- 85t L0ZM e'e 6°1 82 el 40%0 El g0°0 10°e 102 9e” 861 L02M
e LSV LOZM €S 0¥ | £5 6 ¢’ SE vl Lion! 't 62° LSYLO2ZM
> 0TTL0ZH v'8 L9° L S°L A 0¢ €l 9* ek e OTTLOZM
M 601£0ZM e’s 6°1 06° 6v g* A Gl 8’1 18°1 9z 601L0ZM
<
=z BOLLOZM 6°S 0°€ €l 8¢ £* 8°L S 196° 196° 61° 80T L0ZM
v LOTLOZM b s 4 L2 81 r vTL It ee” ee” 9e” LOTLOZH
W 901 £02M €l 0°S €71 ve £" 0§ 14! 16°1 8°1 0z* 901 L0ZM
m 9EESOCM 19 I'1 S°¢ 61 B vi 9 es” 1es” €50° 9EES0ZM
b SEESOZM 5°S 9'1 £°S ¢l | & L1 £l 106" 106° or* SEESOZM
W PEESOZM 01 0t A | I ¢’ L2 L e e 060° YEESOZM
W_ EEESOZM 0°¢L 86" 9°¢ él I A L e’ 9* 080° EEESOZM
3 BIES0ZH 01 9°1 (78 i [ ST 01 1es” 1es’ 290° 8IESOZM
< 629€02M L I°e €1 6°L £’ ¢l 43 121 et v 629€02M
829E02M 0°§ 1670 6°1 L°E 10 vl € 16€°0 16€°0 110 829€0ZM
U3EWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd YIGWNN
3TdWYS S-QN S-aN S-0W N n I vl S-NI S-0OH 9H I1dWYS

*pPanuEIu0)--£4oN3UaY UAB}Se]
30443510 3AU3SIY SSAVULAJ 9y} Woay sd|dweS |BO) SNOULWNG LY Zp SO SUOLJRAJUIIUOY) FJUBWA|I-IDBA] PUBR ‘-AOUll “-aofeW--*p aiqe)



i

116

I

ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

e e e e T N R 1
S I A TS T RS TEE D D A TS G e Seas 2 o
018024  161° L°2 I 1L 0°1 108 15°8 21 W 21 018L0ZH
608L0ZM veL L°g o1 vl 9y £€ 1€l 0€ 111 2€ 608L0ZH
808L0ZM  HO'0 GL* 2% 0°¢ Sp* 10€ W2 9°¢ Wy 89 808L0ZM
ELVLOZM £y §°g b1 Al 'l 8 162 52 Wh 74 €LV LOZM
09vL0ZM  HO'O 80°0 10"y 6% 6°¢€ 80°0 19°6 5'8 Wy 9°8 09v£02ZM
65¥L0ZM  19¢° I 2°8 81 9:6 22 191 8t W 92 65 £02ZM
85vL0ZM  Twp” 0°0 19° £y vl 80°0 102 51 1[17 02 8SYL0ZM
LSYLOZM oL* 9°1 L'y 0°S 0°1 81 1 £1 1(17 9°9 LSV LOZM
OTTZ02M 82* £°2 0°b §5°g £°1 10¢ M°9 8°6 122 vE 0TTL0ZM
601L0ZH  16€° 52 £°g 8L 2'1 6€ 181 ve 122 22 60T202M
801L0ZM  HO'0 £°1 9°L 5°§ 2°2 61 19°6 81 122 19 801 £02ZM
LOTLOZM 21° b1 S°E 6" 6°1 10¢ 1€e°E 8°6 8¥ be LOTLOZM
901L0ZM  2¢° vz 9°9 £'8 1% 61 161 81 122 €1 90T LOZM
9EESOZM Ge* L1 9°¢ 82 09° 10§ €S 9°L 122 91 9EES0ZM
GEES02ZM 8b* §°2 Ly 1°¢ 0z* 109 10°6 91 122 Ly SEESOZM
YEESOZM bl 2°2 2°s 18 08* 10§ 1L I 122 91 VEESOZM
EEES0ZM L2’ 0°2 1°S vz 09* 109 M9 8°g 22 91 £EES0ZM
81ES02M ae 8°1 1°9 6°2 0g* 109 12°6 b 122 8"y 81E50ZM
629€02M  192° 9y b1 2'6 5L° £l 21 b2 099 A 629€02M
829€0ZM  160°0 0°1 9°¢ 9°2 09°0 18 16°¢€ L8 7 02 829£02M
¥IGWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd ¥3GWNN
31dWYS S-NS WS 3s 28 as ay S-4d ad d S-IN 31duHYS

‘30143510 3A43SAY SSAJULUd Y} Woay sajdwes [e0) snoujwn}ig Zy 40 SUOL]RAIUIIUOY

*panuLjuod-=-A}onjuay uaajlse]
juswa|3j-aded)] pue ‘-aoupy *-aofep--f a|qey




117

0T8L0ZM o | 0°L 1 S¢ A 186° LY 8y° ée’ S5 018£02M

608L02M 5°¢ el "1 Ly ¢°S 148° £°9 gy* 6e* 1§ 608L02M

808L02M £°1 v°9 €1 ¥°9 me* 8re 09* 92° 1ot 6¢ 808L02ZM

ELVLOZM G°¢ Ll S°I 66 A4 10°¢ L1 65" 06° oyl ELVLOCH

09t £0ZM 80°0 9°8 g0°0 0z 9°L 159° 6°1 St* ov* vE 09vL02ZM

6SVL02M £°8 1e 9°1 Ev vl LG ! €1 e ¢s” 59 65V L0ZM

8SVL02ZN g0°0 '8 40°0 £2 £°¢ TE°T 92 81" L1 13 8SVLOZMH

] LS L0ZM 5 | S°E 0L° 81 ¢'e 19L” 1°S 0 ev’ Ev LSV L0ZM

m O0TTL0ZH | G 2°s 06" 61 £9° e 6°1 ve*® 0e* 6¢ OTTL0cCH

M 60T L0ZM S°1 6°v 1 8¢ 9°1 Te°1 9°§ 9" ve® 25 60TL02M
<

< B80T L0ZM Al ¢'8 1 81 I'1 159° 9°1 ve* 10s° 6¥ 80T LOZM

O LOTLOZH 6" 8" gl 11 as” ee” 't €e” ov* £6 LOTLOZM

W 90T L0ZM L1 01 1 92 6°1 166° 'S 6€" v’ €L 901 L02M

‘T 9EESOZM L ¢’9 0s* 02 06" 9e” 0°¢ 6¢° no0e- ¢S 9EES0CM

r,u. SEESOZM 0°1 9°8 0s* 13 9°1 L°E 9°¢ §e”° ge* es GEESOZM

W VEESOZM 0°1 0°L 09° 8¢ 0°¢ ¢6” 6°€ 8E" ee” 8¢ VEESOZH

z EEESOCM & 2’9 or* 02 2s” ISA 6°1 8e° loe” L9 EEESOCH

o 8IESOCM 8* LS 108° 81 €57 §8° £°¢ €e’ log* LE 8IES0ZM

W 629€02M 8°1 S°6 §6° 8€ L°e ss° 8°8 99° Sb* 01€ 629E0ZM

829E02M 9°0 5°¢ 0€°0 £l I'1 161°0 §°1 910 102°0 ov 829E0CM

Y3GWNN Wdd Wdd Wdd Wdd Wdd Hdd Wdd Wdd Wdd Wdd d39WNN

31dWVS gA S-A M S-A n S-1L HL gl Vi S-¥S 3TdWYS

‘panuLjuo)--A3onjuay uuajsel
! 30143510 2A49SY SSAULAd DY} wo4y s3|dues [R0) snoulwniig Zy JO SUOLFRAFUIIUO) JUBWS|[J-8IBA] PUR *-A0ULY “=a0ley--"f a|qe]




1
I

ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

118

_ = = = 7
12t 81 018L02M
Le 5¢ 608L0ZM

0°v 2! 808L0ZM
8L te ELVLOZM
6°8 Ll 09v£0ZM
8v |74 65 L0ZM
€2 6v 85¥L0¢M
ST 0°8 LSV L0ZH
2’8 £ OTTLOZM
81 8¢ 601£02M
Ll 081 80T LOZH
6°F 1A LOTLOZH
4 01 901 L0ZH
£l v'6 9EESOZM
ST 58 SEESOCM
62 9L PEESOZM
I It EEESOCM
£l 8°¢E BIEGOCM
14t 61 6¢9€02M
8 ¢l 829E0ZM
Wdd Wdd H3AWNN
S-dZ NZ 31dWVS

*panuijuo)--A32njuay uaajsey
30143510 9AUS3Y SSADULAJ Y} wodj sa|dwe§ [RO) SNOULWNY G Zp JO SUOLIRAIUIIUC) JUIWS[J-IIRA) PUR “-d0ULl *-aolel--*p 3|qel



119

8Y6ETZM A 620° 20 L0° 16° 6£0° I or* 9'2 8'¢ 8Y6ET2ZM

6E6ETZM 6°'¢ G£0°0 £10°0 68°0 v€0°0 600°0 920°0 £80°0 vZ'0 6€°0 6E6ETZM

8E6ETZM £°'1 690° (1o 0z* 22" 9€0* £50° 160° 6% 5'9 BE6ETZM

EEITTIZM £'E S10° 0£0° ve* 280° G€0° 520° 590° b1 A EE9TT2M

2€9TT2M "1 W10° i G1* 9z* 610" L50° L50° 8°2 S 2E9T12M

629112M LT v60° 060" 16" 92* 810° 090" 0L0° L1 6°2 629T12M

829112M 9°g 9£0"* 5%0° £€" 51° 910" 8€0" ¥80° I'1 G°1 829T12M

W £29112M G€ 2L0° L50° 8'1 82* ¥20° 190° 21 S°1 1°2 €29112M

m €6TTIZM £°¢ 640" 890° 81° 590° 500° 020" 290° ve* 2°1 E6TTT2ZM

2 26TT12M 0°6 G£0° " 690° ge* G2* 210° £50° £50° S°1 52 Z61T12M

ya I61T12M 0L1 vL0* 820°* 9°t 090° 500° £20° 060* l5* ¥8° 1611T2M

m 68TT112ZM 0L1 3 g £z* L9 8L° L£0° 91" £1° 2'S L9 681112M
<

M £89TT2M 0°2 LL0"® 2v0° % & vI® 010°* 9£0° 850° L’ £°'1 £89112M

o 9EHBOZM 091 69° 9p0* LY 21* 910° £€0° I g S S'1 9EY802M

& SEYB0ZM (1181 080" £10° 6°1 8v0° L00"* 910" 850° 9" 6b° SEVBOZM

X YEYBOZM 'L 590°* 91* A (1] 2v0° £80° £v0° L't 9P YEVBOZM

> 661802M oy 91° 520° L1 6v0° £10° 810* AN 59° G8* 661802M
(@]

m 968.02ZM S8 160° 150° G*g vr* 610° Ly0"* 160" 't L1 968L0ZM

a G98.02M 1 £50° G€0° 0°2 ] s L00* 2€0° 640" 2L 2'1 G98L02M

= £98£02M 1£7 590° ve* 6°1 82" 810" £90° 890° L2 9y £98.02M

298L02M s 150° £%0° L1 2L0° 220’ v20° gI* 19° 't 298L0ZM

918L0ZM 69 810° g1° 22 0z* vi0* 950° ¥80° 8°1 0'¢ 918L0ZM

U3GWNN Wdd Wdd (IN30¥3d) (IN3D¥3d) (IN3DYId) (IN3D¥3d) (IN3D¥3d) (INID¥3I) (LNIDY3Id) (LNID¥3d) YIGWNN

ITdWYS Sy S-9y 11 34 p| VN 9 VM) v IS . 31dWvS

*panujuo)--A3onjua)y uuaajsel
“30143SLQ 9A43SIAY SSBDULAJ Y3} WO4y S3|dweS [e0) SNOULWNGLE Zp JO SUOLJRAIUIIUO) JUBWS|J-BIBU| PUR *-JOULW “-dOfRW--*} alqe)




I

ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

—— e [ — — —_— — s . — et ewsmmmes - e e
- N - .- E— N —— A . T e ]
8V6ETCMH T4 6l 065 £¢ b1 ST 19°1 6 86 143 BY6ETZM
6EBETZM 1°s 1e 089 0°b 20°0 1A 1E°0 L £l 1 6E6ETZM
BEOETCM 8¢ £°S 009 18 9¢* 141 19°2 9 94 S BEBETZM
EEITTCM el SI 0.8 £l €1’ 91 w: é ¢t 9§ EEILICH
ZEITIZM ve 9'8 06€ | ¥4 S0*° 6°L w1 E 9t €5 CEIITEM
629112M T4 ve 089 L1 | 2 f £l 121 v 0et 1L 62911¢ZM
B2911¢2M 11 el 001°1 £l 50° Ll 1L 1 1874 144 8¢911¢M
E2911¢H v It 0L6 0€ 60" 12 i é S6 £9 E£29T112ZM
E6ITICM £l 1]} 09¢ £l 20" €°9 1s8° L 81 4 E6TTIZM
¢6ITICH 9§ ¢'9 obv 61 91" 9'8 10°1 £ LE | £3 ¢61T12M
161TTICH It 0t 0L¢e 9¢ vo* 6°G 4! £ S 9 I6ITIZH
68TT1ZM 14 It 1001 SE S0*° 0*e 6" L 0El 28 681TIZM
£B9112M (1] '8 02s 0°s £e* S 1s° b 0t IS £89112M
9EVBOCM 11 121 002 0°6 ve* 6°8 | | 8 01e 99 9EVBOCH
SEVBOZM L'6 b ov9 0°6 20° §1 1s° v £l 0€ SEVBOZM
PEVBOZM 8¢ ¢l 01¢ 44 vo* 11 16°1 4 19 ott YEVBOZM
66180ZM 1T 0°s 019 0°6 or- ¢l 19* 6 S5 8¢ 66180ZM
968L0ZM 1] v 002 0°6 ve* 0°¢L 18°1 € SE 12 968L02M
S98L0¢M 14! 't 0ee 0°8 G0* S*L w: 1 92 LE 598.02M
£98.L0¢M A 1°L 081 8¢ L0* Ll 16°1 é 19 Ly £98.0ZM
¢98L0¢M 0°L e 00S°1 0°L 20* 8¢ ) 4 L 9b Ly 298.0ZM
918L0ZM 61 v°E 108 81 S0° 2't ANt I ev 9s 918L0ZM
434WNN Wdd Hdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd d3GWNN
31dWYS 4d 02 12 39 al e S-1d S-34 S-vd S-4 F1dWYS

120

*panuijuo)--£3onjuay uuaajse]
‘30143510 3AUDS3Y SSBJULUG 9y] wouj sa|dwes [eO) SnouiwNig Zp JO SUOLILAJUIIUO) JUBWA|I-BDBU| PUR ‘-JOUL *-40fBl--"p 3|qe]



121

BY6ETCM 8° 9°9 e I'6 092 28" 19°1 1S°¢ el L°e B8Y6ETECM
6EGETZM 10 B°E 180 6°1 0L 02°0 1€°0 0°1 £l £°0 6EBETZM
BEGETZM A8 4 1°9 18°€ I 081 26" £°¢ 19°S 8€E L BEGETCM
EEITICM & £°1 ee 8¢ 091 v’ e 1Ss°1 ¢l £° EEILICH
CEITIZH 6" VoL e 2’8 ovt 86" el 19°v 0¢ E- 2EITTCM
629T12M £ 8L 18°1 9°L 0L A 18°¢€ 192 13 6°1 6¢9T12M
82911¢2M £’ 69° 186" S°¢ 0S ¢e” e Wl ¢l 9° 829T1¢M
A £29T12H I £°1 LT 0°§ 0S 09° et s°e 43 1 €29112ZH
e E6TTIZM §* £°6 wes 6" 0§ ve" 19°1 st b°S v E6ITICM
=z ¢6ITIZM g* G°€ S°1 2y 0S1 16" 1071 e 11 €1 198484,
ANH I6TTIZM ¢’ S’y w1 6°E 0§ vs*® 6" Ve £l v I6TTI2H
— 68I1TIEH 1 9°8 19°S 12 0ST 89" L€ 128 G L2 68TT1IZM
<
W EB9TICH £ S°E eL: 8°¢ 0S ¢e” 19°1 I 4% 6° £89T12ZM
T 9EVB0ZM £° 8E ¢'e §°L 04 £ 0°¢ L°E 62 ¢’ 9EYB0ZM
(&) SEVBOZM £* S°1 18L° 0°¢ 09 8¢* s” ) i S*L 9° SEYBOZM
= FEVBOZM 6" §5°9 l6°e 01 041 L9” 52 ety ¢t 0°1 FEVBOZM
W b6180ZM ¢’ 91 £°¢ 6°9 0¢ Ev” 6°1 G'¢ 0°9 £° 66180ZM
m 968.02M v* £l le°e 2L 0¢ [T 18°1 12°€ 62 6° 968.L0ZM
M S98L02M £" '8 fignt '8 0€ 9¢° i 3 19°1 Il G* G98L0ZM
£98L02M 6°1 A ! 16°¢ 01 0s 86" 1671 2y 12 21 £98L02M
298L02M v LA 10°1 voL ov 61° il s°1 £l 298L0ZM
918.0¢M 0°1 96° e ¢'t 09 ve* w1 e 01 (A 918L02M
H38WNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd YIAWNN
I1dWYS 4H $-33 S-a9 S-v9 4 nia S-d3 S-AQ nl SJ dWYS

*panuijuo)--A3onjuay uaajsey
19143510 3AU3SIY SSIDULAJ 9y} wouy s3a|dwe§ [BO) SNOUjWNILG 2y JO SUO|IRAJUIIUO) JUBWA|F-3004| pue “-uouiW “-dofey-- 3|qey




i — — — — —— — — —— —— —— e, O — C— I — ) —
T T T T T O T U T G G A e e e e s e
/

8Y6EIZM 6°6 L2 22 91 2° 88 €1 ne el 61" 8Y6ETZM

6E6ET2ZM 11 2€°0 81 GE I°'0 1'2 2 12z2°0 12270 020°0 6E6ETZM
.\JI
h¥ 4
M BEGETZM 82 9'G 192* 2'8 G* s 1t 10T U1 080° BEGETZM
= £E9TIZM 9°8 "1 2°¢ £°9 1 vl S 56" A £1° EE9TT2ZM
- 2E9TIZM 0°¢ 19p° "1 19 2° 1£3 21 £°2 146" G50° 2€9T12M
s 629112M 9'g 22 £°¢ 21 ( L1 8 108° 108° G2 629112M
O 829112ZM 2t 81 £°2 86 I 20 L TN e 890" 829112M
o
T
v £29112M 01 S°T £°2 : SI 2° 12 L1 18L° 18L* 1z £29T12M
o E6TTIZM 6°9 L1 2°1 . L€ I 6°F 9 Iee” 1€e” 560° E6TTIZM
m 26T112ZM 1 £'1 21 £°L 2° 6L o1 199° 199° or* Z61112M
m 161112M 1°6 £°1 88" £°L 2 G*G ST 19° W9 890° I6T112M
= 681112M 121 Gy L 61 £* Iy 22 15°2 15°2 9r" 68TT12ZM
o
T €89112M 9°9 't 1°2 2'8 & 9'9 v 15¢° 1L ] 4L £€89112M
- 9E¥802ZM €1 £°1 02 12 2° 8°G £ 106° 706° 0°1 9E¥B0ZM
w GEYBOZM G2 GL* 08° ovl1 d 9°2 b e e 01 SEYB0ZM
& VEVBOZM 61 £°2 £°2 89 £* b8 22 €1 1€°1 25° vEVB0ZM
- 661802M 09 01 6°9 £2 Z* 0'9 £ A €Y I5° 66180ZM
wJ
-l r
w 968/02M U €1 €1 ot I L*G g 10°1 10°1 oo 968/02M
< G98/02ZM 0°S "1 GG 81 12 8°¢ b 705° 106° 260° G98/02M
_ £98.02M 91 v°8 2°1 21 1€ G2 22 €1 €1 6€° £98702M
m 298L02M 6°2 08° 6°1 11 1€ 8°2 v 19¢p° 19p° p1° 298.02M
v 918L02M L8 2 0°E 8L I 8¢ (1] 196° 196° 8" 918/02M
e
(@)
v
A Y3AWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd 3GWNN
z 31dWYS S=-aN S-an S-0OW NW nl 11 V1 S-NI S-0H 9H 31dWYS
Z
<

*panujuo)--£3anjuay uaajsel
‘30143510 9A43S3Y SSAdULAd BY) wody s3a|dwes [e0) snourwnyig Zp 4O SUOL3RAJUBIUOY JuBWD|J-BORU] puR ‘-doujl “-dofey--*p a|qe]




123

BV6ETZM 19° 1°¢ 0°§ 9°g L1 L2 it €1 LS LE BU6ELZM
6E6ETCH 15070 09°0 0°¢ S°1 08°0 10¢ - ete ¥°s 1124 A 6E6ELZM
BEBGETZM 'y 9*9 i 01 0°1 ov YAl 8¢ L8 €l BEGETICM
EEITTEH LE” S°I 6°€ 6°2 0°1 S s v L°S 1134 ST EEITTEM
CEOLIZM ¢l e Sy 8°L £°¢ 61 L6 JA 1144 TA CEI9TIZM
629112M £G° S°1 9°¢ 6°8 6°¢ L2 10°8 At 11’4 T4 629112ZM
82911e¢M 9t" 2’1 s 972 SL° I Wy 9 1124 91 829112M
v £29T12M e 9°2 L°e 6"V L1 Sl 8L £l ov9 01 EC911ZM _
4 E6TTICH 62° £°1 8°¢ 8'¢ A 10¢ qe'e £°8 1124 44 E6TTIZM
2 ¢6L1T1CH . L6° 8°1 ¢ L L'E 10°1 el 199 1°¢ Teb A ¢61TT12M
z I61T1ZM HO"0 | S 8P v L1 10€ w'9 £°L 0EY 12 161T1¢H
M 68T11¢M 196 '€ I 5°6 0°1 62 se I'1 11’24 SE 681T12H
<€
M EBITICM Ev” 1 S°¢ €'t 9°¢ T0€ s°e 19 Ri4] 8! £89T1¢M
wi 9EVB0CM HO"0 A 9°1 0°€ el 0€ 1076 1L L4} ES 9EV8OZM
mw SEVBOZM HO"0 06" v e L*¢ 9°1 10€ °€E S°L L4} 01 SEPBOZM
o vEVBOZM A L7E £°9 ¥°9 6°1 61 el 61 L2} vE vEVBOCM
= 661802M HO*0 9°1 89 1€ | & 10¢ 11 vi et £l 661802M
O
W._ 968.02M HO"0 0L" 0°8 'y 8°1 108 10t ee 1124 G¢ 968L0ZM
o G98.02M HO"0 21 6" 8°p 0L T0€ 10°S v 1144 9°6 G98L02M
e £98L0ZM 6e” 0°¢ El £°9 06° 08 TET 01 1124 81 €98£02M
298L02M HO"0 1 Ve 8°1 0L° 0w 19°% 1°2 1143 L°E 298.L0ZM
918L02M e’ 9°1 9¢ 9°¢ 06* ov 19°6 8°§ b 'L 918L02M
HIGWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd 43NN
371dWVS S-NS WS as S as gy S-idd ad d S-IN I1dWVS

*Panuplu0)--£3onjuay udajsel
‘30143510 9A4DSAY SSBOULUAJ Y3 Wo4j s3|dwes [0 SNOUIWNYLE 2p 4O SUOLJRAJUIIUO) JUBWA[J-DORUA| PUB -d0ULW ‘-J40feK--*f a|qel




N T S T T G e e e e e e a e e e e e e
BY6EICM S°1 ¢'8 06" ve (A Lz £V 6E" ee” 95 BY6ETZM
6EBETCM 670 t°9 0870 S°¢ ¢E"0 S1°0 ov-o 82°0 10¢°0 ve 6EBETZM

—

b7

W BEGELZM A ve AN [£3 2’8 e’ ée 8°1 26" 95 BEGEICM
m EEIITCH 8" £°9 09° el 66° loe* Al ve* or* by EEITIZM
i CEILICH 9°1 £°8 08" ve £°E 199° LY es’ Sb* oy CEILICH
i 62911¢M 0°¢ v'6 06" 12 8°1 ws* 9°2 er” e’ 0s 629112M
U 829T1¢2M L 9°G 0s* A £9° loe” 9°1 ve: el 69 82911¢M
(+'4

m €£2911¢2M 2’1 A vl 12 §°¢ 1es” 9°e * '] &y (1133 EC9112M
w E6TTITZH 6" 8°8 €°1 G¢ ¢°1 1ee” | B 4 81" 9¢ EBLTIZM
“n ¢61T1ZH 2’1 I 09° 61 GL° L6° ¢°e 25" 9r* 1 ¢6I11CM
Q I6111¢M 6" b8 £°1 £l 9L° ev” 2’1 29° 60° 0L1 I6TTICM
W 681TI2M ' | 01 08" L9 8°¢t 61 6°9 LE" 6E" o1t 68ITICM
+

m EBITIZM ¢’ ¢"8 68* 2e 8°1 nee” £°1 6¢” 80" 4 E£89T12M
= 9EVBOZH £°1 €l S°1 £l 8°1 9” 0°1 oe" 0e” cv 9EVB0O2ZMH
W SEVBOZM =0 6°¢ 0°1 9% 9r° 5°9 81 0e- 80" ee SEVBOCM
& vEVBOZM oI 9'8 08" (13 9°1 £8° 0y 5e"/ e* 9¥ PEVBOCM
- 661802M 97 S°6 1 I ¢t ¢'8 08" S9° L0° £9 661802M
wi '
- |
DM.. 968L0ZM 8" 8°¢ 09° S1 9°1 189° €71 iae Er- 8¢ 968L0¢M
% G98L0ZM AN L £°1 81 8°1 we* £°1 €e’ or- 8¢ G98L0¢M
- €98/02M 971 VL I'1 62 L1 48° 6°S 6" 6v° 16 £98L02M
m 298L02M 0°'1 0°9 E°l 0°8 6E” e’ 0°1 0e* 80" ¥6 ¢98L02M
v 918L02M 8" 9°§ 0§°* L1 89" 159° ¢'E e ee”’ St 918L0ZM
S

&

i d3UWNN Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd Wdd d3AHNN
< ITdWYS gA S-A M S=A n S=11 H1 il vl S-us ERT TN
Z

<

*panujuo)--A}oN3uay udajsej
‘30147510 dA4BSIY SSADULLJ 9y} wody SI|dwes |RO) SNOULWNYLY Zh JO SUOLIRAJUAIUOY JUBWD|I-BIRA] PUR *~-JOULK *-A0fCW--" alqep




&
b1 0f  8Y6ETZM
2y 02  6E6ET2H
Ve 21 BE6EIM
6°6 L1 €E9TT2M
91 €1 2E9112M
A OIT 629112
bl 1T 829T12M
5 L9 11 €29112M
2 61 b L €6TTTZM
o b1 12 26IT12M
Z 0°6 9°g 161TT2ZM
3 0] 1€ 68ITT2ZM
S
s L8 95 €89IT2M
i I LL  9EV8OZM
O v'E €1 SEVBOZM
= 52 61 vEYBOZM
=< 6°9 0F  661802M
&)
Z
- 8"9 91 968L02M
o '8 [T S98L02M
v8 [T £98L0ZM
. b'6 L1 298L0ZM
2 €1 918L02M
Wdd Wdd  Y3GWON
| S-¥2 NZ  31dWVS

*panuLjuo)--A3onjuay uuaajsel
€10143S1(Q 8A48SAY SSADULAJ 9Yy3 wouy sa|dweg [e0) Snourwniig Zp 4O SUOLJRAJUDIUO) JUBWA|J-BJBA| pue “-doully *-dofey--"p a|qe]




126 ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

APPENDIX Ili:
PETROGRAPHIC ANALYSES

Maceral Composition and Vitrinite Reflectance
of Princess 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

(011 immersion: 546 nm)

USGS# KCER# VIT PVT FUS SFS MIC MAC EX RES Rmax S/D Rmn S/D
W=
203628 1121 80.0 7.5 1.4 1.9 1.6 0.0 6.3 1.3 .68 .03 .64 .05
203628 1122 58.4 2.5 6.317.3 4.2 .4 9.6 1.3 .62 .04 .59 .05
205318 1070 51.1 13.7 17.7 5.7 4.5 .4 6.8 .1 .68 .07 .62 .08
205333 1071 58.7 16.1 6.7 1.8 2.4 .4 13.7 .2 .79 .04 .73 .06
205334 1072 63.8 19.2 7.3 1.6 2.1 0.0 5.9 .1 .68 .05 .62 .06
205336 1123 76.8 2.5 3.8 2.5 4.6 .5 7.61.5 .78 .03 .73 .05
207106 1076 41.6 8.8 6.1 18.4 8.2 2.1 14.8 0.0 .47 .03 .43 .04
207107 1075 59.2 8.0 6.5 12.2 4.4 .1 9.6 0.0 .61 .06 .54 .06
207108 1073 57.6 10.7 11.0 5.8 5.6 .3 8.9 .1 .49 .04 .45 .04
207109 1074 36.8 6.1 12.221.9 7.3 1.6 14.1 0.0 .51 .04 .47 .05
207110 1077 55.6 9.6 6.3 10.6 4.3 .113.4 .1 .61 .04 .56 .05
207457 1081 58.3 13.8 5.5 7.7 5.2 .4 9.10.0 .61 .05 .56 .05
207458 1082 63.5 9.7 7.0 7.6 4.9 .3 6.9 .1 .61 .04 .5 .05
207459 1079 61.4 10.0 7.6 4.4 4.4 .3 11.3 .6 .58 .05 .54 .05
207460 1080 72.1 10.8 5.5 4.7 2.7 0.0 4.3 0.0 .53 .03 .48 .05
207473 1078 46.2 10.7 7.9 24.6 1.6 .7 8.3 0.0 .55 .04 .51 .05
207808 1086 58.0 15.1 4.5 3.1 6.5 .312.4 .1 .5 .04 .51 .05
207809 1084 80.1 0.0 3.9 2.0 5.1 .1 8.5 .3 .64 .04 .61 .05
207810 1085 78.4 1.0 4.9 4.4 3.0 .1 6.81.4 .58 .04 .56 .04
207816 1083 66.9 13.4 4.7 2.3 2.1 0.0 10.3 .3 .57 .06 .52 .07
207862 1088 68.3 6.4 4.5 4.9 5.4 .4 8.81.3 .52 .03 .49 .04
207863 1092 48.8 14.4 12.0 6.5 5.8 .311.9 .4 .69 .05 .65 .06
207865 1087 59.7 3.7 2.6 10.1 6.0 .7 13.5 3.7 .62 .03 .57 .05
207896 1120 78.4 3.4 3.1 6.7 1.3 .3 6.0 .8 .55 .03 .52 .04
208199 1089 58.2 14.6 12.8 3.9 6.1 * .3 4.1 0.0 .53 .03 .49 .04
208434 1099 68.1 10.4 8.7 2.0 4.6 .2 5.5 .5 .59 .04 .53 .05
208435 1100 70.9 10.4 5.2 1.3 4.7 2 7.2 .1 .54 .03 .50 .04
208436 1101 72.6 11.8 2.9 1.5 3.0 .1 7.8 .3 .63 .04 .58 .05
211191 1104 74.0 4.6 3.8 2.0 6.5 .3 8.2 .6 .57 .04 .53 .04
211192 1105 53.9 11.1 4.3 7.2 7.4 .6 14.01.5 .68 .05 .63 .06
211193 1106 69.8 5.2 6.4 4.6 5.4 .6 7.5 .5 .60 .03 .56 .04
211623 1111 70.0 9.8 4.1 3.2 4.4 0.0 8.0 .5 .68 .03 .61 .05
211628 1112 64.6 6.0 5.0 4.1 8.8 .4 10.4 .7 .77 .04 .71 .05
211629 1113 67.7 15.9 4.7 3.5 2.1 .1 5.4 .6 .75 .04 .69 .06
211632 1114 45.2 2.5 12.6 11.8 16.4 0.0 10.7 .8 .72 .04 .67 .06
211633 1115 78.4 6.5 3.8 2.0 4.2 .3 4.5 .3 .72 .04 .67 .05




INDEX OF COAL SAMPLES BY COUNTY, SORTED BY QUADRANGLE

INDEX OF COAL SAMPLES BY COUNTY, SORTED BY QUADRANGLE

COUNTY

Boyd
Boyd
Boyd
Boyd
Boyd
Boyd
Boyd
Boyd
Boyd
Boyd
Boyd
Boyd
Carter
Carter
Carter
Carter
Carter
Carter
Greenup
Greenup
Greenup
Greenup
Greenup
Greenup
Greenup
Lawrence
Lawrence
Lawrence
Lawrence
Lawrence
Lawrence
Lawrence
Lawrence
Lawrence
Lawrence
Lawrence
Lawrence
Lawrence
Lawrence
Lawrence
Lawrence
Lawrence

7 1/2" QUADRANGLE

Ashland
Ashland
Ashland
Ashland
Ashland
Ashland
Boltsfork
Rush

Rush

Rush

Rush

Rush

Grahn

Rush

Rush .
Tygarts Valley
Tygarts Valley
Willard
Argillite
Argillite
Argillite
Ironton
O0ldtown
Oldtown
01dtown
Adams
Adams
Fallsburg
Fallsburg
Milo

Milo

Milo

Milo
Prichard
Richardson
Richardson
Richardson
Richardson
Richardson
Richardson
Richardson
Richardson

COAL NAME USED ON THE
GEOLOGIC QUADRANGLE

Princess No.
Princess No.
Princess No.
unnamed
Princess No.
Princess No.
Princess No.
Princess No.
Princess No.
unnamed
Princess No.
Princess No.
Little Caney
Princess No.3
Princess No.3
Tom Cooper
Gun Creek
Princess No.
Princess No.
Princess No.
Princess No.
Princess No.
Princess No.
Princess No.
Princess No.
Peach Orchard
Peach Orchard
Princess No.7
Princess No.8
Richardson
Peach Orchard
Peach Orchard
Broas

Princess No.7
Fire Clay

U Peach Orchard
M Peach Orchard
Peach Orchard
Peach Orchard

M Peach Orchard
U Peach Orchard
L Peach Orchard
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o
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USGS
ID No.

W207460
W208199
W207459
W207473
W207816
W207458
W207457
W207809
W203628
W207896
W203629
W207810
W211623
W207808
W207865
W211193
W211191
W211192
W207107
W207106
W207862
W208434
W207109
W207110
W207108
W205333
W205334
W208435
W211189
W207863
W205335
W205336
W205318
W208436
W213938
W211629
W211633
W213939
W213948
W211632
W211628
W211683



INDEX OF COAL SAMPLES BY BED NAME,
WITH SAMPLED INTERVAL AND SAMPLING REGIME

COAL NAME USED ON INTERVAL

ANALYSIS OF COAL SAMPLES FROM THE PRINCESS DISTRICT, KENTUCKY

SAMPLING

GEOLOGIC QUAD SAMPLED REGIME
Broas Upper rider unknown
Fire Clay full thickness Holmes
Gun Creek full thickness Holmes
Little Caney full thickness Holmes
L Peach Orchard bottom split Holmes
M Peach Orchard bottom bench Holmes
M Peach Orchard top bench Holmes
Peach Orchard bottom bench unknown
Peach Orchard bottom split unknown
Peach Orchard bottom split Holmes
Peach Orchard full thickness unknown
Peach Orchard top bench unknown
Peach Orchard top split Holmes
Princess No. bottom split Holmes
Princess No. bottom split Holmes
Princess No. full thickness Holmes
Princess No. full thickness Holmes
Princess No. rider Holmes
Princess No. top split ~ Holmes
Princess No. top split Swanson & Huffman
Princess No. full thickness Holmes

Princess No.
Princess No.
Princess No.
Princess No.
Princess No.
Princess No.
Princess No.
Princess No.
Princess No.
Princess No.
Princess No.
Princess No.
Princess No.
Princess No.
Princess No.
Richardson
Tom Cooper
unnamed
unnamed

OONNN NI NO OO U W W W W W W W

U Peach Orchard
U Peach Orchard

full thickness
full thickness
full thickness
full thickness

top & mid split

full thickness
full thickness
full thickness
full thickness
full thickness
full thickness
full thickness
full thickness
full thickness
full thickness
full thickness
full thickness
full thickness
full thickness
bottom bench
top bench

Swanson & Huffman

TK partings included
Swanson & Huffman
Holmes

Holmes

TK partings included
Holmes

Holmes

Holmes

Swanson & Huffman

TK partings included
unknown

Holmes

Holmes

unknown

Swanson & Huffman
Holmes

Swanson & Huffman
Holmes

Holmes

Holmes

USGS
ID No.

W205318
W213938
W211191
W211623
W211683
W211633
W211632
W205335
W205334
W213939
W205333
W205336
W213948
W207107
W207110
W207862
W207808
W207865
W207:106
W207109
W207108
W208434
W207458
W207809
W207810
W211192
W207459
W208199
W207460
W208436
W208435
W207457
W203628
W207816
W211189
W203629
W207863
W211193
W207473
W207896
W211629
W211628










