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ABSTRACT

Results of standard coal analysis (proximate, ultimate, forms 
of sulfur, heating value and ash fusion temperature) for 139 coal 
and carbonaceous shale samples collected from twenty boreholes 
drilled in the northwestern part of the Sonda coal field are 
presented. Additional data, including air drying loss, hardgrove 
grindability, free swelling index, and apparent specific gravity, 
are also presented for most samples. The boreholes were drilled 
between January 1988 and February 1989 by the Geological Survey 
of Pakistan, with the technical assistance of the United States 
Geological Survey and grant funds from the U.S. Agency for 
International Development, as part of the cooperative Coal 
Resource Exploration and Assessment Program (COALREAP). These 
boreholes are the third phase of COALREAP drilling in the Sonda 
coal field, and are identified by the prefix JK-. A 180-square- 
kilometer area on the west bank of the Indus River, just north of 
the town of Jherruck, was explored during the JK- drilling 
program. All of the coal samples except one are from the 
Paleocene Bara Formation.

On an as-received basis, the JK- series samples averaged 
30.64 percent moisture, 20.50 percent ash, 3.37 percent sulfur, 
and 6107 BTU. This suite of samples represents several coal beds 
distributed over a large geographic area, however, and the range 
of values for most coal quality parameters is wide. The thicker 
coal beds tend to be of lower ash and sulfur than the average 
values. The results of the JK- analyses are consistent with 
previous COALREAP sampling in the Sonda coal field.



INTRODUCTION 

Project background

The United States Geological Survey (USGS) is assisting the 

Geological Survey of Pakistan (GSP) in a cooperative 

investigation of the coal resources of Pakistan. This 

cooperative coal resource assessment and exploration program 

began in 1985 and is referred to as COALREAP. COALREAP is 

Component 2A of the joint Government of Pakistan (GOP) and United 

States Agency for International Development (USAID) Energy 

Planning and Development Project1 , which is financed by GOP, and 

by grants from USAID. USGS participation in the project is 

directed by a Participating Agency Service Agreement2 (PASA) with 

USAID.

The coal-mining industry in Pakistan is currently limited to 

small-scale underground mining, mostly in support of local brick- 

making. Most COALREAP activities have focused on either 

exploratory drilling programs in Sindh Province, which 

historically has been the area of Pakistan receiving the greatest 

interest in the potential for larger-scale development, or 

regional geologic studies in other coal bearing-areas of Pakistan 

(fig. 1). Most of the COALREAP (and other USAID-funded) drilling 

in Sindh has targeted the Paleocene Bara Formation of the Lakhra 

coal field (Schweinfurth and others, 1988), which currently 

supports a large number of small mines, and the adjacent, but as 

yet undeveloped, Sonda coal field. There have been three major 

COALREAP drilling programs in the Sonda Coal field. The first

Project no. 391-0478 2 PASA no. IPK-0478-P-IC-5068-00
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program was completed between December 1986 and March 1987, and 

consisted of twenty reconnaissance boreholes which covered most 

of the coal field at about 3 mile (4.8 km) spacing (Schweinfurth 

and others, 1988). In that program nine holes were drilled in 

the northern part of the field (the UAS- series boreholes), eight 

holes drilled in the southern part of the field (UAT- series), 

and three holes drilled in the eastern part of the field, then 

known as the Indus East coal field (UAK- series). Thirteen 

additional UAK- series reconnaissance holes were drilled in the 

Indus East area in the second phase of drilling between September 

1987 and February 1988 (Thomas and Khan, 1992). The last major 

phase of COALREAP drilling in the Sonda coal field, the JK- 

series, consisted of a twenty hole predevelopment drilling 

program that was completed between January 1988 and February 1989 

near the town of Jherruck (fig. 2) , an area of about 180 sq km in 

the northwestern part of the Sonda field, generally referred to 

as the "Jherruck Block". The Jherruck program essentially 

consisted of infilling the area covered by the UAS- series and an 

earlier GSP drilling program (the DH- series from 1985 to 1986; 

Khan, 1988), which appears to be the area with the most potential 

for large scale commercial coal development within the Sonda 

field. In early 1992, GSP drilled four additional USAID-funded 

holes in the Jherruck area, the JTB- series. The JTB- holes were 

drilled under the supervision of the John T. Boyd Co., Pittsburg 

PA, for the purpose of evaluating mineability of the Jherruck 

tract from a geomechanical and hydrologic standpoint (Boyd, 

1992) .
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Purpose and scope

The purpose of this report is to release the results of 

standard (proximate and ultimate) coal quality analysis for the 

latest series of COALREAP drilling in the Sonda coal field, the 

JK- series. This report contains basic data and summary 

statistics only. Comprehensive geologic and statistical 

interpretations of the coal quality of the Sonda coal field, 

including the results of the data compiled herein, are included 

in SanFilipo and others (1993) and Finkelman and others (1993).

The data compiled in this report consist of the results of 

analytical tests that were conducted by private-sector 

laboratories that are under contract to the USGS. Additional 

analysis done by USGS laboratories (trace elements and major 

oxides) for the samples covered by this report are included in 

Finkelman and others (1993) and SanFilipo and others (1993).

Previous work

Proximate analyses of coal samples that were collected from 

the DH- series drilling and analysed in GSP and other Pakistani 

laboratories are included in Ahmed and others (1986) and Husain 

(1986). Proximate and ultimate analysis of samples collected 

during the first two phases of COALREAP drilling in the Sonda 

coal field are contained in Landis and others (1988, 1992). The 

results of analysis for the inorganic constituents of coal 

samples collected during COALREAP drilling in the Sonda coalfield 

are contained in Finkleman and others (1993) . Statistical 

summaries and interpretation of the results of coal analysis for



the Sonda field as a whole are included in Finkleman and others 

(1993), and statisitcs on a bed-by-bed basis for the Jherruck 

area are included in SanFilipo and others (1993).

Proximate analyses of some of the JK- and UAK- samples were 

also conducted by the GSP coal analytical laboratory in Karachi, 

which was upgraded during the COALREAP program. Results of the 

GSP analysis are available in GSP files and are briefly discussed 

by Brown (1990). The results of samples from the four JTB- holes 

analysed by GSP and Pakistan Council of Science and Industrial 

Research (PCSIR) laboratories are also available in GSP files.

A summary of the availability of coal quality data from the 

Sonda coal field appears in Table 1. Basic drilling data for the 

boreholes covered by this report, including lithological and 

geophysical logs, are included in SanFilipo and others (1989), 

and geologic interpretation and coal resource calculations are 

included in SanFilipo and others (1993). The geology of the 

Sonda coalfield is discussed in detail in SanFilipo and others 

(1988, 1993).

Acknowledgements

Acknowledgement of each of the individual contributions to a 

drilling project of the magnitude of the Jherruck program is 

beyond the scope of this brief report. The contributions of the 

Geological Survey of Pakistan well-site geologists who collected 

the samples in the heat and frequent civil unrest of Sindh must 

however, be noted; in addition to the three GSP authors of this 

report, they are: Mohammad A. Tagar, Zameer M. Khan, M. Siddique 

Khan, Mohammad A. Tariq, Mumtaz L. Khan, Iqbal A. Khan, and 

Sardar S. Akhter. The GSP drilling supervisors and crews must



Table 1. Previous reports on the coal quality of the Sonda coal 
field. The reports listed for proximate analysis, 
ultimates analysis, major oxides and trace elements 
refer to the actual laboratory reports for individual 
samples. Statistics refers to statistical summaries of 
the major coal-quality parameters.

Borehole 
series

DH-

UAS-

UAT-

UAK-

JK-

JTB-

Proximate 
analysis

1,2*

2

2

~ _*** 
o , /

**** 
6,7

7,8

Ultimate 
analysis

2*

2

2

3

6

Major 
oxides

* * 
2,4

4

4

4

4

Trace 
elements

* * 
2,4

4

4

4

4

Statistic

2*, 4*

2**, 4, 5

**
2 ,4,5

3**, 4, 5

4,5,6

References:

1) Ahmed and others (1986), Husain (1986), GSP files

2) Landis and others (1988)

3) Landis and others (1992)

4) Finkleman and others (1993)

5) SanFilipo and others (1993) (USGS analysis only)

6) This report (USGS analysis)

7) GSP files (GSP analysis)

8) GSP files (PCSIR analysis)

DH-22,23,24 analyses from USGS or contractor labs

** No trace elements

***

****

10 UAK- splits ground in the U.S. 

107 field splits benched differently than USGS JK- splits

8



also be duely credited. The USGS personnel who oversaw the 

drilling operations for the first ten holes are also hereby 

acknowledged: Edwin A. Landis, William F. Outerbridge, 

Christopher Wnuk, and Nasir A. Durrani (USAID). It should be 

noted that the USGS authors of this report were not involved with 

any drill- site activities for this project, including coal 

sampling.

DATA COLLECTION 

Drilling operations

Drilling operations for the JK- holes are covered in detail 

in SanFilipo and others (1989) and will only be briefly discussed 

herein. A list of surveyed drilling locations is shown in table 

2. Drilling was done by GSP crews using GSP-owned equipment. 

One Longyear-44 and one Longyear-38 skid mounted drilling rigs 

were employed. The first few meters were generally drilled by 

conventional rotary methods to set surface casing; drilling was 

by continuous wireline coring thereafter. In order to insure 

sufficient sample for backup splits and trace element analysis, 

the preferred core size was HQ (63.5 mm), but occassionaly 

reduction to NQ (47.6 mm) was necessary (samples JK-1-2-88 

through JK-1-7-88 and JK-11-2A and JK-11-2B were NQ). Bentonite 

or Johnson Revert polymer mud was the usual drilling medium. 

Overall core recovery for the JK- holes was 70 percent; based on 

geophysical log interpretation, the recover in coal was about 91 

percent.

Site selection and drilling depths for the Jherruck drilling 

were generally GSP management responsibilities. Short-term USGS 

TOY personnel, generally with overlapping duties at Indus East,



Table 2. Surveyed drill-hole coordinates and elevations.

DRILL

JK-1

JK-2

JK-3

JK-4

JK-5

JK-6

JK-7

JK-8

JK-9

JK-10

JK-11

JK-1 2

JK-1 3

JK-14

JK-1 5

JK-1 6

JK-17

JK-1 8

JK-1 9

JK-20

JK- series drilling, 
Pakistan.

HOLE EASTING1 
(meters)

2161340.2

2163660.4

2163561.9

2161553.6

2158454.1

2157764.2

2161279.5

2162688.2

2162136.8

2165296.3

2165674.2

2164776.2

2155072.4

2165826.8

2155958.9

2156117.4

2166273.6

2169546.5

2165971.1

2165508.5

Jherruck area,

NORTHING1 
(meters)

836583. O

835863.0

832738.3

830913.4

832200.5

828467.3

826607.3

828219.0

824463.6

830597.7

832205.3

824569.8

827132.4

828676.6

830932.5

833411.0

838264.9

834513.1

832495.9

834676.5

Sindh Province

GROUND ELEVATION 
(meters above MSL)

49.40

17.90

17.41

19.81

32.50

30.80

24.47

18.65

20.29

18.04

15.11

14.75

31.39

15.78

33.74

39.71

20.48

15.91

17.86

15.48

Survey of Pakistan rectangular grid system; quadrangles 
40C/4 and 40C/8.
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visited the first ten JK- sites in an oversight capacity, but 

rock description, coal sampling, and geophysical logging 

operations were done almost exclusively by GSP personnel.

In addition to drilling crews, two or three GSP geologists 

were assigned to each drill hole. Shifts were scheduled so that 

one geologist was always present during drilling. The geologist 

was responsible for insuring that the drillers maintained proper 

records of drilling depth, collected samples of cuttings at 

regular intervals during non-core drilling, and properly 

extracted core from the core barrels. Core was extracted from 

the inner-barrel onto a wooden core trough by means of hammering 

or mud pressure. The mud cake was washed off and the core was 

described by the geologist. Rock core was retained in wooden 

boxes and stored at the GSP core library at Sonda village.

Sampling and analytical methods

All coal beds 30 cm thick or greater were sampled; thinner 

beds were sampled at the site-geologist's discretion, but not 

necessarily submitted for USGS analysis. Immediately after being 

described in detail, coal samples were double bagged in plastic 

to preserve moisture, and labeled. At the discretion of the site 

geologist, some individual coal beds were divided into smaller 

sample benches on the basis of homogeneity and thickness of the 

coal. When coal was cored at night, it was usually placed in 

styrene sleeves and wrapped with wet towels, and then described 

and bagged in daylight. Immediately after bagging, all samples 

were placed in water-tight plastic barrels, each lined with a 

large plastic bag. Once filled, the barrels were shipped by air

11



to the U.S. for grinding and analysis of the coal. The split for 

GSP was usually obtained after grinding, but for the last ten 

holes (JK-1,2,6,13,15,16,17,18,19,20), GSP split the core by 

chisel in the field and retained a split for their labs (nb: 

SanFilipo and others, 1989, erroneously stated that field splits 

were obtained for only the last 5 holes drilled). The field 

splits were generally wrapped in plastic and put in metal 

cannisters, in order to maintain orientation, before being placed 

in barrels for shipment.

Upon arrival at USGS, the coal samples were unpacked and 

examined, generally without opening the bags. In some cases 

smaller samples were combined with the overlying or underlying 

samples to save money. The bagged samples were then boxed and 

shipped to the USGS contractor laboratory, Dickenson 

Laboratories, Inc., El Paso TX., where they were ground and 

analysed according to American Society for Testing Materials 

Standards. Splits of -100 and -20 mesh were returned to USGS 

from the contractor for trace element/oxide analysis and storage 

respectively; the storage splits are available for further study, 

such as coal petrology, or for calibration of GSP laboratory 

equipment. A flow chart for the complete analytical procedure 

for COALREAP samples is shown in figure 3.

The oriented coal samples from boreholes JK-13, JK-15, JK-16, 

JK-17, JK-18, and JK-19 were x-radiographed in Reston to identify 

stratification by fabric or zones of concentrated mineral matter. 

Based on the x-ray appearances, the samples from JK-15, JK-16, 

JK-17, JK-18, and JK-19 were rebenched (usually into smaller 

samples) before submittal to the laboratory. The samples

12



THIS REPORT Raw coal as received (about 
7 kg broken to 0.3 cm)

About 600 g of coal split 
out for standard coal analysis 

crushed to -20 mesh

FINKELMAN AND OTHERS, 1993

Remaining coal air dried 
(following procedures conducted at 

USGS as described in Golightly 
and Simon, 1989}

Ultimate and proximate analyses
(following ASTM

designations, D-__, shown at 
each procedure)

Ultimate 
analysis 
(D-3176)

Moisture
C
H
0
N 

S (total)

Sample crushed to -60 mesh and then   
ground in vertical Braun pulverizer 
using ceramic plates set to pass 

100 mesh

Proximate analysis
(D-3172) 

Percent moisture,

volatile matter, 
fixed carbon, and 

ash

Ground coal (25 to 75 g) ashed at 
525°C and percent ash calculated

Equilibrium 
Moisture 
(D-H12)

Apparent specific gravity 
(D-167, modified)

Wet chemical 
analysis 
(atomic 

absorption)

Cd 
Cu 
Li 
Mg 
Mn 
Na 
Pb 
Zn

Fusibility of ash 
(D-1875)

Wet chemical analysis

Hg (flaaeless atomic
absorption) 

F (specific ion 
electrode)

X-ray 
fluor­ 
escence

Cl 
P

Optical emission spectrographic 
analysis with automated plate

reader. The following 32 
elements are reported when found

Ag
Au
B
Ba
Be
Bi
Dy
Er
Ga
Gd
Ge

Ho 
In 
Ir 
Mo 
Nb 
Nd 
Ni 
Os 
Pd 
Pr 
Pt

Re
Rh
Ru
Sn
Sr
Tl
Tm
V
Y
Zr

X-ray fluor- 
cence analysis

A1 2°3 

CaO

FC2°3

K2° 

Si02

"3 

TiO,

Neutron 
activation

As
Br
Ce
Co
Cr
Cs
Eu
Hf
La
Lu
Rb
Sb
Sc
Se
Sm
Ta
Tb
Th
U
U
Yb

F i gure 3 Flow diagram of procedures used for the analysis of coal samples collected as part 
of the Sind COALREAP.
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from JK-15 and JK-17 were unfortunately lost in the U.S. mail 

system enroute from USGS to Dickenson, but hopefully the samples 

from JK-16,18 and 19 will be the subject of further detailed 

petrographic and analytical study.

DISCUSSION OF THE RESULTS

A list of all coal beds intercepted and the sample numbers 

is shown in Appendix 1. Note that the depths shown in Appendix 1 

have been revised from previous reports (notably SanFilipo and 

others 1989) to reconcile core loss with the coal thicknesses 

from geophysical logs, and the sample numbers have been revised 

to reflect samples that have been split or combined. All of the 

JK- samples are from the Paleocene Bara Formation, with the 

exception of JK-18.1, which is from the ?Paleocene Sohnari Member 

of the Laki Formation. Of the 135 field samples taken from the 

JK- holes, 10 were not submitted for analysis due to small sample 

size and 15 were lost in transit (nb: SanFilipo and others [1989] 

inadvertently omitted carbonaceous shale samples JK-8-CS-1 and 

JK-8-CS-2 from the list of 133 samples included in that report). 

Splitting and recombining the remaining field samples resulted in 

139 samples submitted for standard analysis. The results of 

standard coal analysis for the 139 JK- samples are shown in 

Appendix 2 and summarized in table 3. Eighty-five of the samples 

were also submitted for trace element and major oxide analysis (a 

few of the remaining 54 samples were not submitted due to 

insufficient sample size, but for the most part, budgetary 

restrictions prevented additional trace element analysis). 

Samples that were submitted for trace element analysis are noted

14



Table 3. Statistical summary of standard coal analyses for the JK- 
series boreholes, Jherruck area of the Sonda coal field, 
Sindh Province Pakistan. Analyses performed by 
Dickenson Laboratories (El Paso TX) under contract to 
the U.S. Geological Survey. Results are listed on the 
as-received basis. See and SanFilipo and others (1993) 
and Finkelman and others (1993) for more complete 
statistical analysis of the Jherruck area, including 
the results of additional samples.

DATA

ITEM

MOISTURE

VOLMAT

FIXEDC

BMASH

HYDROGEN

CARBON

NITROGEN

OXYGEN

CHLORINE

SULFUR

BTU

ASHDEF

ASHSOF

ASHFLD

SULFATE

SULFPYR

SULFORG

FREESWEL

AIRDLOS

ASG

VALUES

USED

139

138

138

138

138

138
137
137
137
138
138
139
139
139
133
133
133

1
139
21

MEAN

30.64
25.76
23.10
20.50
6.09

34.45
0.73

34.65
0.06
3.37

6106.67
2128.56
2209.50
2319.28

0.16
2.52
0.71
4.00

23.89
1.42

STD DEV

4.83
5.65
8.05
15.48
1.06

11.17
0.24
5.04
0.04
2.52

1906.63
218.58
233.96
234.59

0.20
2.33
0.46

5.46
0.23

MINIMUM

14.71
6.38
0.02
2.62
2.53
3.64
0.07
18.29
0.01
0.06

380.00
1860.00
1880.00
1900.00

0.01
0.01
0.01
4.00
9.89
1.21

MAXIMUM

39.78
53.67
53.57
73.84
7.44

50.42
1.31

42.69
0.23
11.68

8997.00
2700.00
2700.00
2700.00

1.59
11.47
2.87
4.00

37.11
1.97

RANGE

25.07
47.29
53.55
71.22
4.91

46.78
1.24

24.40
0.22
11.62

8617.00
840.00
820.00
800.00

1.58
11.46
2.86

27.22
0.76

GEO MEAN

30.21
25.05
20.34
15.38
5.98

31.65
0.67

34.24
0.05
2.38

5611.83
2118.25
2197.68
2307.53

0.10
1.39
0.52
4.00

23.17
1.40

GEO DE'

1.19
1.29
2.14
2.18
1.22
1.61
1.59
1.17
1.81
2.57
1.64
1.10
1.11
1.11
2.75
3.94
2.69

1.30
1.16

15



in Appendix 1 and can also be identified by the presence of a six 

digit number preceeded by "W-" in the header of the standard 

analysis results in Appendix 2. Results of trace element and 

major oxide analysis for the Sonda coalfield (including the JK- 

samples) are presented in Finkleman and others (1993).

The results shown in table 3 are generally consistent with 

other COALREAP sampling in the Sonda coal field. It should be 

cautioned, however, that the JK- series is a subset of the 

analytical data available for the Jherruck area. The results 

shown in table 3 should therefore be used in conjunction with the 

more complete discussions of the coal quality of the Sonda coal 

field that appear in and SanFilipo and others (1993) and 

Finkleman and others (1993). It should be noted in particular 

that the results in table 3 include samples from at least seven 

coal zones, each of which contain multiple beds. As discussed in 

SanFilipo and others (1993), the sulfur and ash concentrations 

tend to decrease with bed thickness for the Jherruck coals, and 

the heating value tends to increase.
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Appendix 1. Revised coal intercepts and sample numbers. JK- series boreholes, Jherruck area of the Sonda coal field, 
Sindh Province, Pakistan. Brackets indicate single coal beds divided into benches, some with unsampled partings or 
intervening core loss. The symbol + indicates partial sample. The symbol a indicates the sample was submitted for trace 
element and oxide analysis. Depth adjustments are revisions from the original core descriptions and are based on 
geophysical logs accommodated by adjusting the position of core loss. Ash values are on a dry basis and are shown to 
distinguish "dirty" coal (25 - 50 pet dry ash); approximate (~) ash percentages for unsampled benches are estimated from 
density logs, na indicates no estimate was made. D.C. = dirty coal; ss = sandstone; sh = shale; carb = carbonaceous; 
4pi = 4pi density log, GN = natural-gamma/neutron log; anl = analysis. Subzone abbreviations are: SOH = Sohnari; 
D = Daduri; USTR = upper strays; I = Inayatabad; SU = Sonda upper; S = Sonda main; SSL = Sonda lower main; U = Uassi; 
LSTR = lower strays; JRK = Jherruck (see SanFilipo and others, 1993, for further discussion).
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Drill hole Subzone Description Thickness (m) Info source Sample number % ash Remarks
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Drill hole Subzone Description From (m) To (m) Thickness (m) Info source Sample number % ash Remarks
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no USGS analysis 
Petrographic bench

-do- 

depth adjusted 
depth adjusted 
no USGS analysis

46.62 Petrographic bench
-do-

32.56 Petrographic bench
-do- 

15.70 Petrographic bench
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Drill hole Subzone Description To (m) Thickness (m) Info source Sample number % ash Remarks

JK-17

JK-18

D1

D2
D2

USTR

USTR

I

I

?S

SON

D1

D2

USTR

SU

SU

SU

SU

S

S

S

S

SSL

SSL

Carb shale
Coal
Coaly shale
Dirty coal
Dirty coal
D.C. (loss)
Dirty coal
Carb shale
Coal
Coal
Carb shale
Dirty coal
Coal
Coal
Coal
Dirty coal

Coal
Coal (loss)
Coal
Coaly shale
D.C. (loss)
Carb shale
Dirty coal
Dirty coal
Dirty coal
Coaly shale
Dirty coal
Dirty coal
Sandy coal
Dirty coal
Claystone
Coal
Dirty coal
Dirty coal
Coal
Carb shale
Dirty coal
Coal
Dirty coal
Coal
Coal
Coal
D.C. (loss)
D.C. (loss)
Coal

Coaly sh (loss)
Coaly shale
Dirty coal
Coal
Coaly shale
Coaly shale
Dirty coal
Coaly shale

?Coaly sh (loss)

173.
173.
185.
186.
208.
217.
217.
218.
229.
229.
233.
249.
249.
249.
249.
250.

50.
50.
166.
166.
178.
178.
179.
179.
205.
206.
242.
242.
242.
242.
243.
243.
247.
247.
252.
252.
252.
252.
254.
261.
262.
263.

75
90
52
08
74
85
95
18
21
63
04
28
43
63
98
20

05
38
19
79
48
73
23
38
94
42
66
72
91
99
16
62
45
80
06
39
67
74
80
67
93
00

264.30
264.
265.
266.

98
85
08

266.64
275.
275.

57
83

276.97
277.
279.
279.
279.

31
27
42
74

173
174
185
186
209
217
218
218
229
230
233
249
249
249
250
250

50
50

166
166
178
179
179
179
206
206
242
242
242
243
243
244
247
247
252
252
252

.90

.30

.82

.42

.10

.95

.18

.41

.63

.05

.48

.43

.63

.98

.20

.30

.38

.43

.79

.94

.73

.23

.38

.53

.42

.58

.72

.91

.99

.16

.62

.92

.80

.88

.39

.67

.74
252.97
254
262
263
263
264
265
266
266
267
275
276
277
277
279
279
279

.95

.93

.00

.39

.50

.13

.08

.64

.02

.83

.97

.31

.47

.42

.74

.92

0.15
0.40
0.30
0.34
0.36
0.10-
0.23- I

0.23
0.42
0.42
0.44
0.15-
0.20 I
0.35 I
0.22 I
0.10-1

0.33-
0.05-1

0.60
0.15
0.25
0.50
0.15-
0.15-1

0.48
0.16
0.06-
0.19 I
0.08 I
0.17 I
0.46 I
1.30-1

0.35-
0.08-1

0.33-
0.28 1
0.07 1
0.23-1

0.15
1.26-
0.07 I
0.39- I

0.20
0.15
0.23
0.56
0.38
0.26-
1.14-1

0.34
0.16
0.15
0.32
0.18

Core
Core

Core/4pi
Core
Core
4pi

Core/4pi
Core
Core
Core
Core
Core
Core
Core
Core
Core

Core
4pi
Core

Core/4pi
4pi/GN
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core/4pi
Core
Core
Core
Core
Core
Core
Core
Core
4pi
4pi

Core/4pi
4pi

Core/4pi
Core
Core
Core
Core

Core/4 pi
Core
4pi

JK-17-1A-88
JK-17-1-88
JK-17-2-88
JK-17-3-88
JK-17-4-88

JK-17-5A-88
JK-17-5B-88
JK-17-6A-88
JK-17-6B-88
JK-17- 7- 88
JK-17-8A-88

-do-
JK-17-8B-88
JK-17-8C-88

-do-

JK-18.1
...

JK-18. 2
JK-18-2C-89

...

...

JK-18. 3
JK-18. 4
JK-18. 5
JK-18. 6
JK-18. 7

SH-JK-18.8
...

SH-JK-18.8
...

SJJK-18.9
JK-18. 10

...

JK-18. 11
...

JK-18. 12
JK-18. 13

...

JK-18. 14
JK-18. 15
JK-18-16

...

...

JK-18. 17
...

JK-18-11A-89

JK-18. 18
JK-18. 19
JK-18. 20

...

...

...

...

-75
-24
-51
-45
-40
-30
-30
-65
-20
-20
-55
-30
-15
-15
-20
-40

23.79

22.42
-55
-26

48.66
30.26
28.62
55.14
33.60
30.73

30.73

11.16
34.97
-49

21.39

33.11
14.57

6.45
15.64
9.80
-40
-35

24.60

-55

45.56
12.28
51.63

-35
-55
-65

Sample lost in mail
-do-
-do-
-do-
-do-

depth adjusted
Sample lost in mail

-do-
-do-
-do-
-do-

Sample lost in mail
-do-
-do-
-do-

-do- NDE?

Petrographic bench
depth adjusted
Petrographic bench

4pi lith; no USGS an I
depth adjusted

Petrographic bench
-do-
-do-
-do-
-do-
-do-

in qualifying thk
Petrographic bench

-do-
-do-
-do-

-do-

-do-
-do-

-do-
-do-
-do-

depth adjusted
-do-

-do-

no USGS analysis
Petrographic split

-do-
-do-

4pi lithology
Dirty coal ?
cave? depth adjusted
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Drill hole Subzone Description From (m) To (m) Thickness (m)

JK-19 D2 D.C. (loss) 133.05 133.32 0.27-
Dirty coal 133.32 133.40 0.08-'

USTR Coaly shale 165.65 165.85 0.20
Coaly shale 165.85 166.56 0.71
Dirty coal 166.56 166.70 0.14

I Dirty coal 179.47 179.59 0.12-
D.C. (loss) 179.59 179.72 0.13-'

Coaly shale (loss) 179.72 180.44 0.72
carb shale 180.44 180.97 0.53

S Coal 194.38 194.60 0.22-
Coal 194.60 194.76 0.16 '
Coal 194.76 195.03 0.27-'
Claystone 195.03 195.33 0.30
Coaly shale 195.33 195.44 0.11
Dirty coal 195.44 195.47 0.03
Claystone 195.47 195.83 0.36
Coal 195.83 196.03 0.20-
Coal 196.03 196.70 0.67 '
Coal 196.70 197.32 0.62 '
Coal 197.32 197.54 0.22 '
Coal 197.54 198.05 0.51 '
Coal 198.05 198.56 0.51 '
Coal 198.56 199.13 0.57-'

S Coal 202.35 202.60 0.25-
Dirty coal 202.60 202.80 0.20-'

S Dirty coal 204.03 204.28 0.25-
Coal 204.28 204.66 0.38 '
Dirty coal 204.66 204.81 0.15-'

S Dirty coal 209.02 209.22 0.20-
Coal 209.22 209.32 0.10 '
Coal 209.32 209.45 0.13 '
Coal 209.45 209.57 0.12 '
Dirty coal 209.57 209.62 0.05

SSL Coaly shale 210.26 210.36 0.10
Dirty coal 210.36 210.81 0.45-
Coal 210.81 212.08 1.27 '
Coal 212.08 212.27 0.19-'

SSL Dirty coal 215.17 215.24 0.07-
D.C. (loss) 215.24 215.41 0.17-'

SL Coaly shale 224.10 224.25 0.15

JK-20 D1 Dirty coal 122.45 122.50 0.05-
Coal 122.50 122.95 0.45-'

S Dirty coal 199.45 199.80 0.35-
Coal 199.80 201.05 1.25 I
Dirty coal 201.05 201.25 0.20 I
Coal 201.25 202.40 1.15-'

S Coal 204.32 204.82 0.50

ifo source

4pi
Core
Core
Core
Core

Core/4pi
4pi
4pi
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
Core
4pi

Core/4pi

Core
Core
Core
Core

Core/4pi
Core
Core

Sample number

...

...

JK-19-19.1
JK-19-19.2
JK-19-19.3
 
...
...
...

3JK-19-19.4
3JK-19-19.5
3JK-19-19.6

3JK-19-19.7
3JK-19-19.8
3JK-19-19.9
3JK-19-19.10
3JK-19-19.11
3JK-19-19.12
3JK-19-19.13
JK-19-19.14
JK-19-19.15
JK-19-19.16
JK-19-19.17
JK-19-19.18
JK-19-19.19
JK-19-19.20
JK-19-19.21
JK-19-19.22
JK-19-19.23
JK-19-19.24
JK-19-19.25
JK-19-19.26
JK-19-19.27

...

...

...

...
3JK-20-1

3JK-20-2AP
SH- JK-20- 2BC
SH- JK-20- 2BC
SH- JK-20- 2BC
3JK-20-3

% ash

-49
-49

71.82
67.65
32.95
-40
-40
-65
-75

18.34
16.76
21.09

10.10
7.75
5.12
15.10
6.08
6.62
10.76
18.19
26.02
42.60
11.52
37.58
32.71
18.21
15.18
12.38
29.38
54.63
31.79
7.00
8.52
-45
-45
-60

16.65
49.77

<11.93
>11.93
<11.93
12.35

Remarks

depth adjusted

depth adjusted
-do-
-do-

Pet rographic bench
-do-
-do-

Pet rographic bench
-do-
-do-
-do-
-do-
-do-
-do-

Pet rographic bench
-do-

Pet rographic bench
-do-
-do-

Petrograhic bench
-do-
-do-
-do-
-do-

Pet rographic bench
-do-
-do-
-do-

4pi description

Combined sample A+P
Combined sample B+C

-do-
-do-
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Appendix 2.

Results of standard coal analysis 

by Dickenson Laboratories (El Paso TX), 

a contractor to the U. S. Geological Survey, 

for 139 samples from the JK- series boreholes, 

drilled by the Geological Survey of Pakistan in 

the Jherruck area of the Sonda coal field.
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COAL-ANALYSIS REPORT

T0 . UNITED STATES GEOLOGICAL SURVEY 
NationalCenteir
MailStop956 

Res ton, Vlirginia. 22092

DATE 12-15-88

DRILLHOLE JK-1-1-88 

PROPERTY

u; 
REMARKS

LAB NO 880809 - 001

SEAM:

DEPTH:

PROJECT:

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M.
basis

34.03
7.46

32.15
26.36

7806
3.13

Ibs

1.83
0.08
1.22
3.13

As received

35.63
7.28

31.37
25.72

7617
3.06

SUL/MM

1.79
0.07 ,
1.20
3.06

Cry basis

11.30
48.73
39.97

11833
4.75

BTU =

2.77
0.12
1.86
4.75

M&A free
basis

54.94
45.06

13342
5.35

4.02

3.13
0.13
2.09
5.35

WATER SOLUBLE ALKALIES

% Na,0 =
% " ~

K,O =

FUSION TEMPERATURE OF ASH

Initial Deformation

H is Cone Height

W is Cone Width

Softening (H = W)

Hemispherical IH= V, W)

Fluid

Reducing

1930 °F
1990 °F
2000 °F
2080 °F

Oxidizing

°F

°F

°F

°F

E.M.
ULTIMATE ANALYSIS basis As received

Moisture

Carbon 43.46 42.40

Hydrogen 7.16 7.26

Nitrogen 0.89 0.87

Chlorine 0.08 0.08

Sulfur 3.13 3.06
Ash 7.46 7.28

Oxygen (d.ffl 37. 82 39. 05

%

% Wt

MINERAL ANALYSIS Ignited Basis

Phos oentoxide. PjO,

S.hca. SiO,

Feme oxide. Fe,0j

Alumma. Al,0j

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S05

Potassium oxide. K,0

Sodium oxide. Na?0

Undetermined

BASE/ACID RATIO

Dry bam

65.88
5.09
1.34
0.13
4.75

11.30
11.51

AIR DRYING LOSS =32.37 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON LASofcATOmtt. INC

OICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL RUSQ TEWS 799130006 9195B4M08



COAL-ANALYSIS REPORT

T0 . UNITED STATES GEOLOGICAL SURVEY
NdLluiidl 

'          Mdll

OATE 12-15-88

DRILLHOLE JK-1-2-88 

PROPERTY

uj- ^H b4:
REMARKS.

Res Lun,

LAB NO 880809 - 002

SEAM- 

DEPTH-

PROJECT. 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

23.60
40.57
20.31
15.52

3766
9.99

Ibs

9.38
0.11
0.50
9.99

As received

25.28
39.68
19.87
15.17

3683
9.77

SUL/MM

9.18
0.11
0.48
9.77

=

..Try basis

53.
26.
20.

10
59
31

4930
13.

BTU

12.
0.
0.

13.

07

=

28
14
65
07

=
M&A free

basis

56.69
43.31

10511
27.87

26.53

26.18
0.31
1.38

27.87

======

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen Idiff)

E.M. 
basis

19
4
0
0
9

40
24

.76

.48

.38

.05

.99

.57

.77

  

As received

19.
4.
0.
0.
9.

39.
26.

33
63
37
05
77
68
17

Dry bat'tt

25.87

2.41

0.49
0.06

13.07
53.10
5.00

% Wt

MINERAL ANALYSIS

Phos pentoxide. P 3 0,

Silica. SiO,

Ferric oxide, Fe,0,

Alumma, Al,0j

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

initial Deformation 

Softening <H = W) 

Hemispherical (H = '/? W) 

Fluid

Reducing

2080 °F 
2320 °F 
2490 °F 
2510 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur irioxide. SO]

Potassium oxide, K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =23.15 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON LABO&TOmeS. INC

OICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL HSQ TEXAS 7991M006 91558*9488



COAL-ANALYSIS REPORT

T0: UNITED STATES GEOLOGICAL SURVEY 
National Centei^ 
Mail

OATE 12-15-88

DRILLHOLE JK-1-3-88

PROPERTY

UO 

REMARKS

R@st.on,Virginia

LAB NO 880809 - 003

SEAM:

DEPTH:

PROJECT. 

THICKNESS:

E.M.
PROXIMATE ANALYSIS basis As received

% Moisture 27.79 29.52
%Asn 18.70 18.25

% volatile 29.20 28.50
% Fixed Carbon 24.31 23.73

Btu 6969 6802
% Sulfur 4.98 4.86

Ibs SUL/MM

SULFUR FORMS

% Pyntic Sulfur 4.39 4.28

% Sulfate Sulfur 0.05 0.05,

% Organic Sulfur 0.54 0.53

% Total Sulfur 4.98 4.86

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH

Initial Deformation

H is Cone Height Softening (H = Wl

W is Cone Width Hemispherical (H = V, W)

Fluid

~ry basis

25.90
40.43
33.67

9652
6.90

BTU =

6.07
0.07
0.76
6.90

Reducing

2050 °F
2090 °F
2220 °F
2450 °F

M&A free
basis

54.56
45.44

13025
9.31

7.14

8.19
0.10
1.02
9.31

Oxidizing

°F

°F

°F

°F

E.M.
ULTIMATE ANALYSIS basis As received

Moisture

Carbon 38.01 37.10

Hydrogen 6.27 6.39

N.trogen 0.93 0.91

Chlorine 0.03 0.03

Sulfur 4.98 4.86
Ash 18.70 18.25

Oxygen (diff) 31. 08 32.46

% Wl

MINERAL ANALYSIS Ignited Basis

Phos pentoxide, P,0,

Silica. SiO,

Ferric oxide. Fe,0,

Alumina. Al,0j

Titania. Ti0 7

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SOj

Potassium oxide. K,0

Sodium oxide. Na»0

Undetermined

BASE/ACID RATIO

Dry bam

52.64
4.38
1.29
0.04
6.90

25.90
8.85

AIR DRYING LOSS =26.46

HARDGROVE GRINDABILITY INDEX =

FREE SWELLING INDEX =

WATER SOLUBLE CHLORINE =

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

* 
0.0

OICKINSON LAaofc&TOmtt. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 EL MSa TEXAS 79900006 91958*9406



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

DATE 12-15-88 

DRILLHOLE JK-1-4-88 

PROPERTY
._0-' 

REMARKS.

Nd L iuiidl

O.JLJL stop y:>t»
, Virginia 

LAB NO 880809 - 004

SEAM- 

DEPTH:

PROJECT: 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

30.83
11.32
30.61
27.24

7505
3.95

Ibs

3.28
0.04
0.63
3.95

As received

32.34
11.07
29.94
26.65

7439
3.87

SUL/MM

3.21
0.04
0.62
3.87

Dry basis

16.
44.
39.

37
25
38

10995
5.

BTU

4.
0.
0.
5.

71

=

74
06
91
71

M&A free 
basis

52.91
47.09

13147
6.83

5.20

5.67
0.08
1.08
6.83

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diffl

E.M. 
basis

42
6
0
0
3

11
35

.25

.65

.73

.04

.95

.32

.06

As received

41.
6.
0.
0.
3.

11.
36.

33
75
72
04
87
07
22

Dry basis

61.09
4.63
1.06
0.06
5.71

16.37
11.08

« 

% Wt.

MINERAL ANALYSIS

Phos pentoxide, P,0,

Silica. SiO,

Ferric oxide. Fe 20]

Alumina. Al,0]

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening <H = W> 

Hemispherical (H = '/? W)

Reducing

1950 °F
1980 °F
1990 °F

Fluid 2170 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. Ti0 2

Lime. CaO

Magnesia. MgO

Sulfur trioxide. S03

Potassium oxide. K,0

Sodium oxide. Na ? 0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =29. 06 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKINSON LABOJlATOmtS. INC
3o

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 a RUSQ TEWS 7991MOOB 9195844496



COAL-ANALYSIS REPORT

'0:. UNITED STATES GEOLOGICAL SURVEY
, Ncitionci± Center

~" - M 4 1 4- n
^Vi    naij. £>t.op yoo

Res Lun, Vlxryj.il ia 22092

OATE 12   15 88 

DRILLHOLE JK  1-6   88

PROPERTY

/'- »_i/fc 415"-; 
REMARKS

PROXIMATE ANALYSIS

% Moisture 

% Ash 

% Volatile 

% Fixed Carbon

Btu 

% Sulfur

SULFUR FORMS 

% Pyritic Sulfur 

% Sulfate Sulfur 

% Organic Sulfur 

% Total Sulfur

E.M. 
basis

30.49 
13.04 
31.23 
25.24

7363 
2.06

Ibs

1.18 
0.04 
0.84 
2.06

As received

32.74 
12.62 
30.22 
24.42

7125 
1.99

SUL/MM

1.15 
0.04 
0.80 
1.99

LAB NO 880809 -

SEAM: 

DEPTH-

Jry basis

18.76 
44.93 
36.31

10593 
2.96

BTU =

1.70 
0.06 
1.20 
2.96

M&A free 
basis

55 
44

.31 

.69

13039 
3.65

2.

2
0
1 
3

79

.10 

.08 

.47 

.65

005

PROJECT: 

THICKNESS:

ULTIMATE ANALYSIS

Moisture 

Carbon 

Hydrogen 

Nitrogen 

Chlorine

Sulfur 

Ash 

Oxygen Idiff)

E.M. 
basis

41 
6 
0 
0
2 

13 
35

.56 

.59 

.88 

.03

.06 

.04 

.84

As received

40 
6 
0 
0
1 

12 
37

.22

.74 

.86 

.03

.99 

.62 

.54

Dry bam

59.80 
4.58 
1.27 
0.04
2.96 

18.76 
12.59

H

% Wt.

MINERAL ANALYSIS

Phos oentoxide. P,0S 

S.hca. SiO, 

Ferric oxide. Fe 2 O 5 

Alumina Al,0i

ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

H is Cone Height 

W is Cone Width

Initial Deformation

Softening (H = W)

Hemispherical (H= Vj W)

Fluid

2090 °F 
2230 °F 
2240 °F 
2510 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S0 5

Potassium oxide. K :0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =29.30 

HARDGROVE SRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON LABottTOMIU. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

FG BOX 12006 EL WSOl TEXAS 799130006 915(5640498



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

*h^
Re:

OATE 12-15-88

DRILLHOLE JK-1-7-88

PROPERTY 

'.J -^H <£H 5~^ 

REMARKS

PROXIMATE ANALYSIS

% Moisture 

% Ash 

% Volatile 

% Fixed Carbon

Btu 

% Sulfur

SULFUR FORMS 

% Pyntic Sulfur 

% Sulfate Sulfur 

% Organic Sulfur 

% Total Sulfur

E.M. 
basis

29.03 
13.99 
30.18 
26.80

7498 
5.83

Ibs

4.69 
0.07 
1.07 
5.83

As received

32.00 
13.40 
28.92 
25.68

7184 
5.58

SUL/MM

4.50 
0.07 
1.01 
5.58

  Ndtiun
  Mail
a Luii, Vl

,aJ. utinLfc;
Stop 95o
i.Ljxnj.ci

LAB NO 880809 -

SEAM-

DEPTH-

Dry basis

19.71 
42.53 
37.76

10565 
8.21

BTU =

6.61 
0.10 
1.50 
8.21

M&A free 
basis

52.96 
47.04

13158 
10.23

7.77

8.23 
0.13 
1.87 

10.23

JL

44VV4

006

PROJECT. 

THICKNESS:

ULTIMATE ANALYSIS

Moisture 

Carbon 

Hydrogen 

Nitrogen 

Chlorine

Sulfur 

Ash 

Oxygen (diff)

E.M. 
basis

41 
6 
0 
0
5 

13 
31

.07 

.59 

.82 

.02

.83 

.99 

.68

As received

39. 
6. 
0. 
0.
5. 

13. 
34.

35 
79 
79 
02
58 
40 
07

Dry basis

57.87 
4.71 
1.16 
0.03
8.21 

19.71 
8.31

% Wt.

MINERAL ANALYSIS

Phos pentoxide. P ? 0, 

Silica. SiO, 

Ferric oxide. Fe,0j 

Alumina. Al,0j

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemispherical (H= Vi W)

Reducing

2000 °F 
2020 °F 
2070 °F

Fluid 2220 °F

Oxidizing

°F 

°F 

°F 

°F

Tiiania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide, SO,

Potassium oxide, K ? 0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =28.86 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON LABOMATOmU. INC.

OICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQBOXt2006 a RUStt TEXAS 799130008 91SI5840486



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY

on

DATE 12-15-88

DRILLHOLE JK-2-1-88

PROPERTY

REMARKS: JJ ~ O-^kHf

Nca L j.uiidl. Lex.
Mail SLop 956

, Vliy AHJ.CI 22092

LAB NO 880809 - 007

SEAM: 

DEPTH:

PROJECT: 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sutfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

32.97
24.44
23.31
19.28

4990
5.86

Ibs

3.97
0.32
1.57
5.86

As received

33.01
24.42
23.30
19.27

4987
5.86

SUL/MM

3.97
0.32
1.57
5.86

Dry basis

36.46
34.78
28.76

7444
8.74

BTU =

5.92
0.47
2.35
8.74

M&A free 
basis

54
45

.74

.26

11715
13

11.

9
0
3

13

.76

75

.32

.74

.70

.76

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen Idiff)

E.M. 
basis

27
5
0
0
5

24
35

.70

.84

.77

.11

.86

.44

.28

As received

27.
5.
0.
0.
5.

24.
35.

* 

68
85
77
11
86
42
31

Dry bai'n

41.33

3.21

1.14
0.16
8.74

36.46
8.96

% Wt.

MINERAL ANALYSIS

Phos pentoxide. P S 0,

Silica, SiO,

Feme oxide. Fe,05

Alumina. AljO)

ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

H is Cone Height 

W is Cone Width

Initial Deformation

Softening IH = W)

Hemispherical (H= '/: W)

2060 °F 
2340 °F 
2480 °F

Fluid 2530 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SOj

Potassium oxide. K,0

Sodium oxide. Na}0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =26.41 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON lAM>MtTOI«C& INC 33

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL MSQ TEXAS 799134)006 91958W96



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

DATE 12-15-88

DRILL HOLE JK-2 -2 -8 8

PROPERTY

REMARKS: U) - Os4 bHS~6

National
MallStop 956

, Virginia

LAB. NO

SEAM:

DEPTH:

880809 - 008

PROJECT: 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyrittc Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

32.87
9.51

29.98
27.64

7560
1.78

Ibs

0.99
0.08
0.71
1.78

As received

34.40
9.30

29.29
27.01

7388
1.73

SUL/MM

0.97
0.08
0.68
1.73

Dry basis

14.
44.
41.

17
65
18

11262
2.

BTU

1.
0.
1.
2.

64

=

47
12
05
64

M&A free 
basis

52.03
47.97

13122
3.08

2.34

1.72
0.14
1.22
3.08

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

MINERAL ANALYSIS

Phos pentoxide. P 20S

Silica. SiO,

Ferric oxide. Fe 20j

Alumina. Al,0j

E.M. 
basis As received

43
6
0
0
1
9

38

.36

.67

.53

.03

.78

.51

.12

% Wt.

42
6
0
0
1
9

39

*

.37

.78

.52

.03

.73

.30

.27

Dry bam

64.59

4.46
0.79
0.05
2.64

14.17
13.30

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing Oxidizing

Initial Deformation 1980 °F °F

H is Cone Height Softening (H = W) 2080 °F °F

W IS Cone Width Hemispherical <H= '/iW» 2160 °F °F

Fluid 2340 °F °F

AIR DRYING LOSS =23.91 

HARDGROVE GRINDABILITY INDEX = 72 @ 13.78 % Moisture

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S0 3

Potassium oxide. K,0

Sodium oxide. NaiO

Undetermined

BASE/ACID RATIO

OICKINSON LABOti&TONIfC. INC.
34-

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

FQ BOX 12006 EL RUSOL TEXAS 799134)006 91SI5MM98



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

Vr.^f
Re&

Nation
Mail

>ton, Vi

al v^ente£"

Stop yoo
igj.- " n ^"" 'nj.ci

DATE 12-15-88 LAQ NQ 880809 -

DRILLHOLE JK-2-3-88 SEAM: 

PROPERTY DEPTH: 

REMARKS: IL) - Q. M fc» H S" ̂

PROXIMATE ANALYSIS

% Moisture 

% Ash 

% Volatile 

% Fixed Carbon

Btu 

% Sulfur

SULFUR FORMS 

% Pyntic Sulfur 

% Sulfate Sulfur 

% Organic Sulfur 

% Total Sulfur

E.M. 
basis

31.89 
10.79 
30.57 
26.75

7626 
2.87

Ibs

1.93 
0.12 
0.82 
2.87

As received

31.65 
10.83 
30.68 
26.84

7653 
2.88

SUL/MM

1.94 
0.12, 
0.82 
2.88

Dry basis

15.84 
44.89 
39.27

11197 
4.21

BTU =

2.83 
0.18 
1.20 
4.21

M&A free 
basis

53 
46

.34 

.66

13304 
5.00

3.

3 
0
1 
5

76

.36 

.21 

.43 

.00

<£<£U^Z

009

PROJECT: 

THICKNESS:

ULTIMATE ANALYSIS

Moisture 

Carbon 

Hydrogen 

Nitrogen 

Chlorine

Sulfur 

Ash 

Oxygen Idiff)

MINERAL ANALYSIS

Phos pentoxide. P,0, 

Silica. SiO, 

Ferric oxide, FejOj 

Alumina. Al :0}

E.M. 
basis As received

43 
6 
0 
0
2 

10 
35

.47 

.56 

.88 

.04

.87 

.79 

.39
 

% wt.

43.62 
6.55 
0.88 
0.04
2.88 

10.83 
35.20

Dry bai'u 

63.82

4.40 
1.29 
0.06
4.21 

15.84 
10.38

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

H is Cone Height 

W is Cone Width

Initial Deformation

Softening (H = W)

Hemispherical IH= Vj W)

Fluid

1980 °F 
2000 °F 
2100 °F 
2220 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. Na?0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =22.89 

HARDGROVE GRINDABILITY INDEX = 67 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

§ 11.36 % Moisture

DICKINSON LAOof&TOmtt. INC.

DICKINSON 
LABORATORIES, IMC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL MSOl TBHS 799WHJ6 91SISB4M98



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

OATE 12   15 88

DRILL HOLE JK-2 -4 -8 8

PROPERTY

REMARKS. UJ

CfcillLtil.

MallStop956

LAB NO 

SEAM:

DEPTH:

880809 - 010

PROJECT: 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

25.02
41.19
21.62
12.17

3685
2.20

Ibs

1.58
0.09
0.53
2.20

As received

24.44
41.51
21.79
12.26

3713
2.21

SUL/MM

1.60
0.09
0.52
2.21

Drv basis

54.
28.
16.

93
84
23

4915
2.

BTU

2.
0-
0.
2.

93

=

11
11
71
93

M&A free 
basis

63.99
36.01

10905
6.50

5.95

4.69
0.25
1.56
6.50

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

MINERAL ANALYSIS

Phos. pentoxide. P;0S

Silica. SiO,

Ferric oxide. Fe,0j

Alumina. Al,0j

E.M. 
basis As received

21
4
0
0
2

41
29

.35

.97

.87

.03

.20

.19

.39

% Wt.

21.
4.
0.
0.
2.

41.
28.

52
92
88
03
21
51
93

Dry baiii

28.48

2.89
1.16
0.04
2.93

54.93
9.57

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation >2700 °F

H is Cone Height Softening (H = W) >2 7 00 °F

W is Cone Width Hem.spher.cal (H = V, W) >2700 °F

Fluid >2700 °F

AIR DRYING LOSS =21.79 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. Na?0

Undetermined

BASE/ACID RATIO

OICKIN8ON LABOHATOMU. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 a FASQ TEXAS 799130006 913584*466



COAL-ANALYSIS REPORT

T0: UNITED STATES GEOLOGICAL SURVEY

DATE 11-7-88 

DRILLHOLE JK 3-1-B 

PROPERTY 

REMARKS. LO -

ener
nan stop

Virginia

LAB NO 880618 - 003

SEAM:

DEPTH:

PROJECT: 

THICKNESS:

E.M. 
PROXIMATF. ANALYSIS basis

% Moisture2 9.61

%Ash25.42
% Volatile^ 4.77

% Fixed Carbon2 0.20

Btu 5159
% Sulfur 5.92

Ibs

SULFUR FORMS

% Pyritic Sulfur 4.22

% Sulfate Sulfur 0. 54

% Organic Sulfur 1   1 6

% Total Sulfur 5. 92

As received Cry

30.28
25.18
24.53
20.01

5110
5.86

SUL/MM

4.18
0.53
1.15
5.86

36.
35.
28.

basis

12
19
69

7329
8.

BTU

6.
0.
1.
8.

41

=

00
76
65
41

M&A free 
basis

55
44

.08

.92

11473
13

11.

9
1
2

13

.16

47

.39

.19

.58

.16

ULTIMATE ANALYSIS

Moisture

Carbon2 8

Hydrogen 5

Nitrogen 0

Chlorine 0

Sulfur 5

Ash25

Oxygen ldiff>3 3

E.M. 
basis

.69

.39

.61

.08

.92

.42

.89

As received

28
5
0
0
5

25
34

.42

.45

.61

.07

.86

.18

.41

Or

40
2
0
0
8

36
10

y batit

.76

.95

.87

.11

.41

.12

.78
s

% Wt.

MINERAL ANALYSIS

Pnos pentoxide. P 2 0,

Silica. SiO,

Ferric oxide. Fe 2 0 s

Alumina. AUO»

ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation 2000 °F

H is Cone Height Softening (H = W) 2280 °F

W IS Cone Width Hemispherical IH = '/? W) 2430 °F

Fluid 2470 °F

AIR DRYING LOSS =3.6.98 

HARDGROVE GRINDA8ILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY = 1.46

* Insufficient Sample

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime, CaO

Magnesia. MgO

Sulfur tnoxide. SO)

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

DICXINSON lABONATOMtt. INC

DIGKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12008 B. MS* TEXAS 79984006 91SI5M«OB



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

DATE H-7-88

DRILLHOLE JK-3-1

PROPERTY

REMARKS: > L" - StHb^l

National
Mail

~, Virginia

LAB NO 880618 - 001

SEAM:

DEPTH:

PROJECT: 

THICKNESS:

E.M. 
PROXIMATE ANALYSIS basis

% Moisture ̂  1  
% Ashl7 .

% Volatile^ 4 .

% Fixed CarbonlS.

Btu 66

% Sulfur 1  

38
26
54
82

01
48

As received

32.51
16.98
33.97
16.54

6492
1.46

3ry basis

25.16
50.34
24.50

9620
2.16

M&A free E.M. 
basis ULTIMATE ANALYSIS basis

67.
32.

26
74

12853
2. 88

Moisture

Carbon3 7 .

Hydrogen 6 .

Nitrogen 0 .

Chlorine 0 .

Sulfur 1 .

Ashl7 .

Oxygen (diff)3 6 .

34
42
77
04
48
26
69

As received

36
6
0
0
1

16
37

.73

.50

.76

.04

.46

.98

.53

Dry

54.
4.
1.
0.
2.

25.
12.

balil

42
24
13
06
16
16
83

Ibs SUL/MM BTU = 2.25

SULFUR FORMS

% Pyntic Sulfur 0. 97

% Sulfate Sulfur 0. 08

% Organic Sulfur 0.43

% Total Sulfur 1.48

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

0.95
0.07
0.44
1.46

1.41
0.11
0.64
2.16

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation 2180 °F

H is Cone Height Softening <H = W) 2380 °F

W is Cone Width Hemispherical (H = '/j W) 2510 °F

Fluid 2560 °F

AIR DRYING LOSS =3.7.22 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY = 1.32

* Insufficient Sample

1.88
0.15
0.85
2.88

Oxidizing

°F 

°F 

°F 

°F

MINERAL ANALYSIS

Phos pentoxide. P 2 0,

Silica. SiO,

Ferric oxide. Fe,0j

Alumina. Al,03

Titama TiO ?

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

% Wt. 

Ignited Basis

OICKINSON LAKMUTOmc*. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12008 aneaTEXAS799lM006 915WW498



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

r <^ °<t

Nat
IYLS

.j.oridl center
ill                          

K@si.on, vnrginici ^zuyz

DATE H-7-88 

DRILLHOLE JK-3-1-A 

PROPERTY

REMARKS. UJ ' iHlpl

PROXIMATE ANALYSIS

% Moisture22 
% Ash44

% Fixed Carbonl^

<\ltO

E.M. 
basis

.05 

.62 

.40 

.93

Btu 2971 
10 81

SULFUR FORMS 

% Pyntic Sulfur ^ 

% Sulfate Sulfur 0 

% Organic Sulfur 0 

% Total SulfurlO

Ibs

.98 

.71 

.12 

.81

As received

21.84 
44.74 
18.45 
14.97

2979 
10.84

SUL/MM

10.00 
0.71 
0.13 

10.84

LAB NO 880618 -

SEAM:

DEPTH:

Dry

57. 
23. 
19.

basis

24 
60 
16

3811 
13.87

BTU

12. 
0. 
0. 

13.

=

80 
91 
16 
87

M&A free 
basis

55.19 
44.81

8913 
32.43

36.39

29.93 
2.13 
0.37 

32.43

002

PROJECT. 

THICKNESS:

ULTIMATE ANALYSIS

Moisture 

Carbonl 5 

Hydrogen 3 

Nitrogen 0 

Chlorine 0

SulfurlO 

Ash44

Oxygen <diffl24

E.M. 
basis

.65 

.96 

.28 

.04

.81 

.62 

.64

As

15 
3 
0 
0

10 
44 
24

received

.69 

.95 

.28 

.04

.84 

.74 

.46

Dry

20. 
1. 
0. 
0.

13. 
57. 
6.

basil

07 
92 
36 
05
87 
24 
49

% Wt.

MINERAL ANALYSIS

Phos oentoxide. P,0» 

Silica. SiO, 

Ferric oxide. Fe,0j 

Alumina, Al,0,

ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation 2020 °F

H is Cone Height Softening (H = W) 2470 °F

W IS Cone Width Hem.spher.ca! IH = V4 W) 2510 °F

Fluid 2570 °F

AIR DRYING LOSS = 9.89 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =1.78

* Insufficient Sample

Oxidizing

°F 

°F 

°F 

°F

Titania. TiOj

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. Na?0

Undetermined

BASE/ACID RATIO

OICKINCON lAHOJUTOfMfl INC.

DICKINSON 
UBORATORIESJNC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 EL ffSO, TEXAS 7B91M006 91S9MM06



COAL-ANALYSIS REPORT

'o:.UNITED STATES GEOLOGICAL SURVEY
NdLluiial
Mail SLup 956

Rest.on,Vix,y j.xu.a

DATE 6-21-88

DRILLHOLE JK~3-2

PROPERTY

REMARKS. (SJ~

LAB NO

SEAM:

DEPTH:

880303 - 001

PROJECT. 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

18.40
55.72
17.34
8.54

2573
0.72

Ibs

0.48
0.03
0.21
0.72

As received

20.27
54.44
16.94
8.35

2514
0.71

SUL/MM

0.47
0.03
0.21
0.71

3rv basis

68.
21.
10.

29
25
46

3153
0.

BTU

0.
0.
0.
0.

89

=

59
04
26
89

M&A free 
basis

67
33

.00

.00

9942
2

2.

1
0
0
2

.80

82

.87

.13

.80

.80

6.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 16

Hydrogen  *

Nitrogen O

Chlorine 0

Sulfur 0

Ash 55

Oxygen Idiff) 23

.26

.82

.38

.03

.72

.72

.07

As recaivad

15.
3.
0.
0.
0.

54.
24.

88
99
37
03
71
44
58

Dry bam

19.92
2.16
0.47
0.04
0.89

68.29
8.23

s

% Wt

MINERAL ANALYSIS

Phos pemoxide. P 705

Silica. SiO,

Feme oxide, Fei0 5

Alumina, Al,03

ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing Oxidizing

Initial Deformation 2550 °F °F

H is Cone Height Softening (H = W) 2690 °F °F

W is Cone Width Hem.spher.cal (H = Vi W) >2700 °F °F

Fluid >2700 °F °F

Titania. Ti02

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide, Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =18.59 

HARD6ROVE GRINDABILITY INDEX = 58 @

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

2.06 % Moisture

OICKINSON lABORATOftlU. INC

OICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

Ffl BOX 12006 a PASO, TEXAS 799130006 9195BWM



COAL-ANALYSIS REPORT

DATE 6-21-88 

DRILLHOLE JK-3-3 

PROPERTY

REMARKS. ^- - Q

r 0 . UNITED STATES GEOLOGICAL SURVEY 
National Center       

nail stop 
      Reston,Virginia

LAB NO 

SEAM:

DEPTH-

880303 - 002

PROJECT. 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% PyritiC Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

30.27
6.79
6.70

56.24

8339
0.39

Ibs

0.09
0.02
0.28
0.39

As received

33.59
6.46
6.38

53.57

7942
0.37

SUL/MM

0.08
0.02
0.27
0.37

^ry basis

9.
9.

80.

73
61
66

11959
0.

BTU

0.
0.
0.
0.

56

=

12
03
41
56

M&A free 
basis

10
89

.65

.35

13249
0

0.

0
0
0
0

.62

47

.14

.04

.44

.62

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 4 8

Hydrogen 6

Nitrogen 0

Chlorine 0

Sulfur 0

Ash 6

Oxygen (diff) 36

.12

.74

.97

.05

.39

.79

.94

As received

45.
6.
0.
0.
0.
6.

39.

83
96
93
05
37
46
40

Dry bam

69.00
4.81
1.40
0.07
0.56
9.73

14.43

\ 
% Wt.

MINERAL ANALYSIS

Pnos pentoxide. P 2 0S

Silica. SiO,

Ferric oxide. Fe 2 0 3

Alumina. Al,0j

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hem,spherical (H = Vi W) 

Fluid

Reducing

2010 °F
2020 °F
2040 °F
2110 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime, CaO

Magnesia. MgO

Sulfur tnoxide, SOj

Potassium oxide. K 2 0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =24.65 

HARDGROVE GRINDABILITY INDEX = 60 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

11.86 % Moisture

OICKINSON LMOJUTOmES. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12008 a MSQ TEXAS 799130006 915/584*88



COAL-ANALYSIS REPORT

.UNITED STATES GEOLOGICAL SURVEY 
       National Center*

DATE 6-21-88 

DRILLHOLE JK-3-4 

PROPERTY

REMARKS. ';'- aU

na sop
<eson, Vrgna

LAB NO 880303 - 003

SEAM: 

DEPTH:

PROJECT. 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

6.M. 
basis

30.04
12.95
30.54
26.47

7500
1.87

Ibs

1.48
0.03
0.36
1.87

As receivea

28.81
13.18
31.08
26.93

7632
1.90

SUL/MM

1.51
0.03
0.36
1.90

L>v basis

18.
43.
37.

51
66
83

10721
2.

BTU

2.
0.
0.
2.

67

=

12
04
51
67

M&A free 
basis

53
46

.57

.43

13157
3

2.

2
0
0
3

.28

49

.60

.05

.63

.28

6.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 4 2

Hydrogen 6

Nitrogen 0

Chlorine 0

Sulfur 1

Ash 12

Oxygen (diff) 35

.35

.61

.85

.03

.87

.95

.34

As received

43.
6.
0.
0.
1.

13.
34.

09
53
87
03
90
18
40

Dry batii

60.53
4.64
1.22
0.04
2.67

18.51
12.39

% Wt.

MINERAL ANALYSIS

Phos oenioxide. P 2 0,

Silica. SiO,

Feme oxide. Fe,0j

Alumma. Al,0,

ignited Basis

WATER SOLUBLE ALKALIES 

% Na,O =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemispherical (H = '/j Wl 

Fluid

Reducing

2180
2290
2310
2500

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO ?

Lime CaO

Magnesia. MgO

Sulfur tnoxide. SOj

Potassium oxiae. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =22.34 

HARD6ROVE GRINDABILITY INDEX = 55 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

8.33 % Moisture

OICKIN8ON LABOllATOIIIf*. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL F*SQ TEXAS 799»0006 9156BW86



COAL-ANALYSIS REPORT

-^.UNITED STATES GEOLOGICAL SURVEY
National Center

DATF 6-21-88

TV 1 £ DRILL HQI E >JJ\~J~O

PROPERTY

REMARKS

E.M. 
PROXIMATE ANALYSIS basis

% Moisture 25.60

% Ash 29.76

% Volatile 25.15

% Fixed Carbon 19.49

B.u 5287
% Sulfur 4.01

nan
Kes-con, v

LAB NO

jEAM

-EPTH

As r,>ce.v»a ". DISH

26.35
29.46 40.00
24.90 33.80
19.29 26.20

5233 7106
3.97 5.39

buop yiDt
irginia

880303 -

)
22UVZ

004

PROJECT

THICKNESS

M&A tree 
baits

56.34
43.66

11844
8.98

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

E.M 
basis

29.
5.
0.
0.
4.

Ash 2 9 .

Oxygen tdiff) 30.

33
56
59
04
01
76
71

As received

29.03
5.61
0.58
0.04
3.97

29.46
31.31

Dry

39
3
0
0
5

40
10

basis

.42

.62

.79

.05

.39

.00

.73

Ibs SUL/MM BTU = 7.59

3.07
0.20 ,
0.70
3.97

4.17
0.27
0.95
5.39

6.95
0.45
1.58
8.98

SULFUR FORMS

% PyritiC Sulfur 3.10

% Sulfate Sulfur 0.20

% Organic Sulfur 0.71

% Total Sulfur 4.01

WATER SOLUBLE ALKALIES

% Na,0 =

°'c K,0 =

FUSION TEMPERATURE OF ASH Reducing Oxidizing

initial Deformation 2400 "F °F

H is Cone Height Softening iH = W) 2620 'F °F

W IS Cone Width Hom, SD nenral (H = '/, W) 2640 "F °F

c iuid >2700 °F °f

AIR DRYING LOSS -24.14 

HARDGROVE GRINDABILITY INDEX = InSUf f 1 Cl'6H t Sample

FREE SWELLING INDEX = Q.O 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY -

MINERAL ANALYSIS

Phos oentoxide. P 2 0,

Silica. SiO,

Feme oxide. Fe,0j

Alumina. Al,0j

Titania TiQ?

Lime. CaO

Magnesia MgO

Sulfur trioxide. S0 5

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

% Wt 

ignited Basis

OICKINSON LABORATORIES. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 a PASO, TEXAS 799134006 915/584-9496



COAL-ANALYSIS REPORT

.UNITED STATES GEOLOGICAL SURVEY 
        National Centex:

OAFF 6-21-88 

DRILL HOLE JK-4-1 

PROPERTY

REMARKS

MailStop 956
Reston,Virginia

LAB NO

SEAM

'-FPTH

880303 - 005

PROJECT 

THICKNESS

E.M.
PROXIMATE ANALYSIS basis

% Moisture 33 . 69

% Ash 21.34

% Volatile 24.47

% Fixed Carbon 20.50

Btu 5517
% Sulfur 5 . 08

Ibs

SULFUR FORMS

% Pyritic Sulfur 3.91

% Sulfate Sulfur 0.12

% Organic Sulfur 1 . 05

% Total Sulfur 5 . 08

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

A-, roce.vo

34.96
20.93
24.00
20.11

5411
4.99

SUL/MM

3.83
0.11
1.05
4.99

FUSION TEMPERATURE OF ASH

initial Deformation

H is Cone Height Softening (H = W)

W IS Cone Width Henrmohe nrrtl (H= '/, W)

Fluid

/TV b d s i <,

32.18
36.90
30.92

8319
7.67

BTU =

5.89
0.18
1.60
7.67

Reducing

2030 °F
2150 F
2160 "F
2490 °F

N/1&A free

basis

54.41
45.59

12267
11.30

9.22

8.69
0.26
2.35

11.30

Oxidizing

"F

°F

°F

°F

E.M
ULTIMATE ANALYSIS basis A? received

Moisture

Carbon 30. 06 29.48

Hydrogen 6.31 6.40

Nitrogen 0.65 0.63

Chlorine 0.06 0 . 06

Sulfur 5.08 4.99
ASh21.34 20.93

Oxygen idiffi 36 . 50 37.51
t

% Wt

MINERAL ANALYSIS Ignited Basis

Phos oemoxide. P,0,

Silica. SiO,

Feme oxide. Fe,0j

Alumma Al,0j

Tnania TiO,

Lime. CaO

Magnesia MgO

Sulfur trioxiae. SO,

Potassium oxide K ? 0

Sodium oxide. Na ? 0

UndeteTnined

BASE/ACID RATIO

Dry basis

45.33
3.82
0.98
0.09
7.67

32.18
9.93

AIR DRYING LOSS - 32 . 52

MRDGROVE GRINDABILITY INDEX = Insufficient Sample
FREE SWELLING INDEX = Q.O 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

OICKINSON LABORATORIES. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

RQ BOX 12006 EL WSQ TEXAS 7991W006 915/58W496



COAL-ANALYSIS REPORT

TO:-UNITED STATES GEOLOGICAL SURVEY

DATE 6-21-88

DRILLHOLE JK-4-2

PROPERTY

REMARKS. V>O   3- *A L>

National Center*
Mail Stop

Reston,Virginia

LAB NO

SEAM:

DEPTH:

880303 - 006

PROJECT: 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

E.M. 
basis

32.85
9.46

29.39
28.30

7668
0.83

As received

35.50
9.09

28.23
27.18

7365
0.80

Drv basis

14.09
43.76
42.15

11419
1.24

M&A free E.M. 
basis ULTIMATE ANALYSIS basis

50.
49.

94
06

13293
1. 45

Moisture

Carbon 4 3

Hydrogen 6

Nitrogen 0

Chlorine 0

Sulfur 0

Ash 9

Oxygen ldiff)38

.07

.87

.91

.04

.83

.46

.82

As received

41.
7.
0.
0.
0.
9.

40.

37
04
87
03
80
09
80

Dry basis

64.
4.
1.
0.
1.

14.
14.

14
76
35
05
24
09
37

Ibs SUL/MM BTU = 1.09

SULFUR FORMS

% Pyntic Sulfur 0.58

% Sulfate Sulfur 0.04

% Organic Sulfur 0.21

% Total Sulfur 0.83

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

0.56
0.04
0.20
0.80

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemispherical (H= Vi W) 

Fluid

AIR DRYING LOSS =30.29 

HARDGROVE GRINDABILITY INDEX = 57 

FREE SWELLING INDEX = Q.O 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

0.86
0.06
0.32
1.24

1.01
0.08
0.36
1.45

Reduc.ng

1970 °F

2120 °F

2160 °F

2240 °F

Oxidizing

°F 

°F 

°F 

°F

7.48 % Moisture

MINERAL ANALYSIS

Phos oentoxide. P 2 0,

Silica. SiO,

Ferric oxide. Fe,03

Alumina. Al,0 3

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

% wt.
Ignited Basis

DICKINSON lABOll&TOmiS. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 a WSQ TEXAS 7991J0006 915J58W96



COAL-ANALYSIS REPORT

rp.UNITED STATES GEOLOGICAL SURVEY 
national center              nail snop

     Keston, Virginia

DATE 6-21-88

DRILLHOLE JK~4~3

PROPERTY

REMARKS. 00 - £ M fo U la (g

LAB NO 

SEAM:

DEPTH-

880303 - 007

PROJECT:

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

E.M.
basis

32.51
5.08

30.60
31.81

8257
1.03

As received

35.17
4.88

29.39
30.56

7932
0.99

Dry basis

7.53
45.34
47.13

12235
1.53

M&A free E.M. 
basis ULTIMATE ANALYSIS basis

49.
50.

03
97

13232
1. 65

Moisture

Carbon 47.

Hydrogen 6 .

Nitrogen 0 .

Chlorine 0 .

Sulfur 1.

Ash 5.

Oxygen(diff)38 .

55
88
97
05
03
08
44

As received

45.
7.
0.
0.
0.
4.

40.

68
05
93
05
99
88
42

Dry batii

70.
4.
1.
0.
1.
7.

14.

46
81
44
08
53
53
15

Ibs SUL/MM BTU = 1.25

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

59
03
41

1.03

0.57
0.03
0.39
0.99

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemispherical (H = Vi W) 

Fluid

AIR DRYING LOSS =28.28 

HARDGROVE GRINDABILITY INDEX = 54 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

0.87
0.04
0.62
1.53

0.95
0.05
0.65
1.65

Reducing

1900
2060
2070
2090

Oxidizing

°F 

°F 

°F 

°F

9.61 % Moisture

MINERAL ANALYSIS

Phos pentoxide. P,04

Silica. SiO,

Feme oxide. Fe,0j

Alumina. Al,0j

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur trioxide, SO,

Potassium oxide, K 2 0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

% Wt 

ignited Basis

OICKIN80N LASOlMTOmfS. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12008 a FKSQ TEXAS 799tt«06 915684*496



COAL-ANALYSIS REPORT

:;v UNITED STATES GEOLOGICAL SURVEY
NationalCenter~~~Mall Stop y56       

~~    Reston, Virginia

DATE 6-21-88

DRILL HOLE JK-4-4

LA8 N0 880303 - 008

PROJECT

PROPERTY 

REMARKS

E.M. 
PROXIMATE ANALYSIS basis

% Moisture 29

% Ash 17

% Volatile 28

% Fixed Carbon 2 5

.24

.22

.15

.39

Btu 6866

% Sulfur 7 .45

A rnr f* Ad

31.82

16.59
27.12
24.47

6616
7.18

:.FPTH THICKNESS

M&A tree 
< -. c-is.s ba<..s ULTIMATE ANALYSIS

24.33
39.78
35.89

9704
10.53

52
47

.57

.43

12824
13 .92

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (dilf)

E.M 
basis

36.
6.
0.
0.
7.

17.
31.

69
15
74
03
45
22
72

AS received

35.
6.
0.
0.
7.

16.
33.

35
33
71
03
18
59
81

Dry besit

51.85
4.06
1.04
0.04

10.53
24.33
8.15

Ibs SUL/MM BTU = 10.85

6.33 9.28 12.27
0.07 , 0.10 0.14
0.78 1.15 1.51
7.18 10.53 13.92

SULFUR FORMS

% Pyritic Sulfur 6.57

% Sulfate Sulfur 0 . 07

% Organic Sulfur 0.81

% Total Sulfur 7.45

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reduonq Ox.dmnq

Initial Deformation 1970 ''F °F

H is Cone Height Softomnq <H = W) 1990 'J F °F

W IS Cone Width Homisohpr.,-*! IH - '/, W) 2020 °F °F

Fluid 2210 °F °F

AIR DRYING LOSS -29.59

HARDGROVE GRINDABILITY INDEX = 78 @

FREE SWELLING INDEX = Q.O

WATER SOLUBLE CHLORINE =

APPARENT SPECIFIC GRAVITY -

3.17 % Moisture

MINERAL ANALYSIS

Phos pentoxide. P,0,

Silica. SiO,

Feme oxide. Fe,0j

Alumina Al,0j

Tiiama TiO,

Lime. CaO

Magnesia. MgO

Sulfur inoxide. S0 5

Potassium oxide. K.,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

% Wt 

ignited Basis

OICKINSON LABORATORIES. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 EL WSQ TEXAS 799130006 915/58W496



COAL-ANALYSIS REPORT

): UNITED STATES GEOLOGICAL SURVEYNational Center      
Mail Stop 95S       

" keston, Virginia 22092  

DATE 6-21-88 

DRILLHOLE JK-5-1

PROPERTY 

REMARKS. -

LAB NO 880303 - 009

SEAM: PROJECT:

DEPTH: THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

23.69
36.56
22.13
17.62

4506
7.83

Ibs

6.97
0.13
0.73
7.83

As received

25.98
35.46
21.46
17.10

4371
7.60

SUL/MM

6.76
0.13
0.71
7.60

Dry basis

47.
28.
23.

91
99
10

5905
10.

BTU

9.
0.
0.

10.

27

=

14
17
96
27

M&A free 
basis

55
44

.66

.34

11334
19

17.

17
0
1

19

.71

39

.54

.34

.83

.71

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 2 4

Hydrogen 4

Nitrogen 0

Chlorine 0

Sulfur 7

Ash 3 6

Oxygen Idiff) 25

MINERAL ANALYSIS

Phos. pentoxide. P,0»

Silica. SiO,

Ferric oxide. Fe,0j

Alumina. AUOj

.38

.87

.55

.10

.83

.56

.71

% wt

As received

23.
5.
0.
0.
7.

35.
27.

\

65
06
53
10
60
46
60

Dry basis

31.95
2.90
0.72
0.13

10.27
47.91
6.12

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = Wl 

Hemispherical (H= Vi Wl 

Fluid

Reducing

1960 °F 
2210 °F 
2300 °F 
2350 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =24.00 

HARDGROVE GRINDABILITY INDEX = H2 

FREE SWELLING INDEX = Q.O 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

2.60 % Moisture

DICKINSON lABOftilTOmE*. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL RUSOl TEXAS 799130006 9I5J584M98



COAL-ANALYSIS REPORT

TO: UNITED STATES GEOLOGICAL SURVEY
National center      Mail stop~?5B       

DATE 6-21-88 

DRILLHOLE JK 5 2 

PROPERTY

REMARKS. '^^ aH

eson,

LAB NO 880303 - 010

SEAM: 

DEPTH:

PROJECT. 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M.
basis

22.38
45.10
18.63
13.89

3357
7.37

Ibs

6.20
0.14
1.03
7.37

A? received

24.68
43.76
18.08
13.48

3257
7.16

SUL/MM

6.02
0.14
1.00
7.16

Dry basis

58.
24.
17.

10
00
90

4325
9.

BTU

7.
0.
1.
9.

50

ss

99
18
33
50

M&A free 
basis

57
42

.29

.71

10322
22

21.

19
0
3

22

.68

98

.06

.44

.18

.68

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 18

Hydrogen 4

Nitrogen 0

Chlorine 0

Sulfur 7

Ash 4 5

Oxygen ldiff)24

.49

.27

.38

.11

.37

.10

.28

As received

17.
4.
0.
0.
7.

43.
26.

\

94
47
37
11
16
76
19

Dry bath

23.82
2.27
0.49
0.14
9.50

58.10
5.68

% Wt.

MINERAL ANALYSIS

Phos. pentoxide. PjO,

Silica. SiO,

Fernc oxide. Fe,0 }

Alumina. Al,0j

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation 2070 °F

H is Cone Height Softening (H = W) 2400 °F

W IS Cone Width Hemispherical IH = '/j W) 2490 ° F

Fluid 2560 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K ;0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =22.98 

HARD6ROVE GRINDA8ILITY INDEX = H6 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

2.21 % Moisture

DICKINSON LASO&TOmta. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQBOK12006 ELPASOl TEXAS799130006 9151584*96



COAL-ANALYSIS REPORT

T0.UNITED STATES GEOLOGICAL SURVEY
         National Centex: 
~~~~nail stop

     Reston ,Virginia

DATE 6-21-88 

DRILL HOLE JK-5-3 

PROPERTY

REMARKS. UJ

LAB NO 

SEAM:

DEPTH-

880303 - Oil

PROJECT. 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyrmc Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

31.88
8.78

30.57
28.77

7858
2.87

Ibs

2.45
0.06
0.36
2.87

As received

31.83
8.79

30.60
28.78

7864
2.87

SUL/MM

2.45
0.06
0.36
2.87

Ory basis

12.
44.
42.

89
88
23

11536
4.

BTU

3.
0.
0.
4.

21

=

59
09
53
21

M&A free 
basis ULTIMATE ANALYSIS

Moisture

E.M. 
basis

Carbon 4 3

51.52
48.48

13243
4.83

3.65

4.12
0.10
0.61
4.83

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (difM

MINERAL ANALYSIS

Phos pentoxide. P 2 0S

Silica. SiO,

Ferric oxide. Fe,0j

Alumina. Al,0j

6
0
0
2
8

36

.69

.82

.95

.03

.87

.78

.86

%

As received

43.
6.
0.
0.
2.
8.

36.

Wt.

72
81
95
03
87
79
83

Dry bam

64.14
4.77
1.39
0.04
4.21

12.89
12.56

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening IH = Wl 

Hemispherical (H = V, Wl 

Fluid

Reducing

1870 °F
1890 °F
1910 °F
2020 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiOi

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SOi

Potassium oxide. K,0

Sodium oxide, Na 20

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =26.47 

HARDGROVE GRINDABILITY INDEX = 56 @

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

7.29 % Moisture

DICKINSON lABoft&TOmU. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12008 a F*SQ TEXAS 7991S0008 9156MM06



COAL-ANALYSIS REPORT

DATE 6-21-88

DRILL HOLE JK-5-4

PROPERTY

REMARKS. _

TO: UNITED STATES GEOLOGICAL SURVEY National Center       
         nail stop

Keston,Virginia

LAB NO 880303 - 012

SEAM: PROJECT:

DEPTH: THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyrinc Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

24.82
29.18
25.56
20.44

5469
5.87

Ibs

5.12
0.23
0.52
5.87

As received

24.59
29.27
25.64
20.50

5486
5.89

SUL/MM

5.14
0.23
0.52
5.89

Dry basts

38.
34.
27.

82
00
18

7275
7.

BTU

6.
0.
0.
7.

81

=

81
31
69
81

M&A free 
basis

55
44

.58

.42

11890
12

10.

11
0
1

12

.77

74

.14

.50

.13

.77

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 3 0

Hydrogen 5

Nitrogen 0

Chlorine 0

Sulfur 5

Ash 2 9

Oxygen Idiff) 29

.00

.32

.61

.02

.87

.18

.00

As received

30.
5.
0.
0.
5.

29.
28.

09
31
61
02
89
27
81

Dry basil

39.90
3.39
0.81
0.03
7.81

38.82
9.24

% Wt.

MINERAL ANALYSIS

Phos pentoxide. P 20,

Silica. SiO,

Fernc oxide. Fe;0j

Alumma. AI,Oj

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation 2120 °F

H is Cone Height Softening (H = W) 2300 ° F

W IS Cone Width Hem.spherical |H = '/? W) 2430 ° F

Fluid 2510 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO ?

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SOj

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =20.59 

HARDGROVE GRINDABILITY INDEX = 96 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

5.04 % Moisture

OICKINSON LASOflATOftlES. INC

OICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

RQ BOX 12006 a f*SQ TEXAS 799130008 9156MM98



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

DATE 12-15-88 

DRILLHOLE JK-6-1-88 

PROPERTY

REMARKS. UJ-^tH^f

CtsuLtj. 
Ma.j.1Stop

> Luii, Vliyj.nj.ct

LAB NO 880809 - Oil

SEAM- 

DEPTH:

PROJECT. 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

6.M. 
basis

37.72
12.96
28.07
21.25

6529
3.12

Ibs

2.45
0.07
0.60
3.12

As received

39.78
12.53
27.14
20.55

6313
3.01

SUL/MM

2.37
0.06
0.58
3.01

-ry basis

20.
45.
34.

81
08
11

10483
5.

BTU

3.
0.
0.
5.

00

=

94
10
96
00

M&A free 
basis

56.92
43.08

13238
6.32

4.77

4.97
0.13
1.22
6.32

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen idi'f)

E.M. 
basis

35
7
0
0
3

12
40

.63

.17

.33

.05

.12

.96

.74

As received

34
7
0
0
3

12
42

.45

.30

.32

.05

.01

.53

.34

Dry besit

57.21
4.74
0.53
0.08
5.00

20.81
11.63

% Wt.

MINERAL ANALYSIS

Phos pentoxide. P,0S

Sihca. SiO,

Feme oxide. Fe ? 0 3

Alumina AUO,

Ignited Basis

WATER SOLUBLE ALKALIES 

% Na,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening <H = W) 

Herrmoherical (H = '/, W) 

Fluid

Reducing

2020 °F 
2120 °F 
2300 °F 
2460 °F

Oxidising

°F 

°F 

°F 

°F

Titania. TiOj

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S0 3

Potassium oxide. K,0

Sodium oxide, Na?0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =37.11 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON lASOMATOmn. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL PASO, TEXAS 799130006 9155844496



COAL-ANALYSIS REPORT

): UNITED STATES GEOLOGICAL SURVEY 
NaLxuzial CtJuLtii. 

Maj.1 SLup 956

DATE 12-15-88

DRILLHOLE JK-6-2-88

PROPERTY

REMARKS. LL>- O-4 k ^ *>

Res» Luii f

LAB NO

SEAM:

DEPTH:

880809 - 012

PROJECT: 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

36.73
6.63

28.65
27.99

7342
1.03

Ibs

0.32
0.04
0.67
1.03

As received

37.37
6.56

28.36
27.71

7267
1.02

SUL/MM

0.32
0.04
0.66
1.02

Dry

10
45
44

basis

.48

.28

.24

11604
1

BTU

0
0
1
1

.63

=

.51

.06

.06

.63

M&A free 
basis

50.58
49.42

12962
1.83

1.40

0.56
0.07
1.20
1.83

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

MINERAL ANALYSIS

Phos pentoxide. P 2 0,

Sihca. SiO,

Fernc oxide. Fe,0j

Alumma. Al,0j

E.M. 
basis As received

43
6
0
0
1
6

41

.47

.80

.84

.04

.03

.63

.19

% Wt.

43.
6.
0.
0.
1.
6.

41.

03
85
83
04
02
56
67

Dry bam

68.71
4.25
1.33
0.07
1.63

10.48
13.53

Ignited Basis

WATER SOLUBLE ALKALIES 

% Na,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H= W) 

Hemispherical (H = Vi W) 

Fluid

Reducing

1950
2080
2130
2290

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO?

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S0 3

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =26.36 

HARDGROVE GRINDABILITY INDEX = 74 @ 14.95 % Moisture

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

OICKINSON lAaOHATOIMf*. INC

5*3

OICKINSON 
LABORATORIES, INC.
COAL & 01L SHALE ANALYSTS

PQ BOX 12006 a PASO, TEXAS 7991*0006 915/584*86



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

DATE 12-15-88

DRILLHOLE JK-6-3-88

PROPERTY

REMARKS. CO-

Nd.Lj.unal

Mail Stop 956

LAB NO

SEAM-

DEPTH:

880809 - 013

PROJECT: 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

20.06
45.88
19.37
14.69

3515
7.23

Ibs

6.19
0.43
0.61
7.23

As received

20.22
45.79
19.33
14.66

3507
7.21

SUL/MM

6.18
0.43
0.60
7.21

Dry basis

57.40
24.23
18.37

4396
9.04

BTU =

7.74
0.54
0.76
9.04

M&A free 
basis

56
43

.87

.13

10320
21

20.

18
1
1

21

.22

56

.17

.26

.79

.22

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen Idiff)

E.M. 
basis

20
3
1
0
7

45
21

.19

.79

.04

.04

.23

.88

.83

As received

20.
3.
1.
0.
7.

45.
21.

15
81
04
04
21
79
96

Dry basis

25.25
1.94
1.30
0.05
9.04

57.40
5.02

i

% Wt.

MINERAL ANALYSIS

Phos pentoxide. P,0,

Silica. SiO,

Ferric oxide, Fe,0j

Alumina. Al,0,

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hem.spherical (H = '/» W) 

Fluid

Reducing

2060 °F 
2340 °F 
2460 °F 
2550 °F

Oxidizing

°F 

°F 

°F 

°F

Titama. TiOj

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S0 }

Potassium oxide. K 2 0

Sodium oxide. Na :0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =15.75 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON LACOJtATOmU. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL RUSCl TEXAS 79980008 9t95BW86



COAL-ANALYSIS REPORT

TO:

DATE 12-15-88

DRILLHOLE JK-6-4-88

PROPERTY

REMARKS: U) - Q.H fe V\ } L(

. UNITED STATES GEOLOGICAL SURVEY

Rt;:

8

NdLxuiidl. CtsxiLtii.
Mdj.1 5 Lup 95o

=>Luu, Vliry.Lu.Ld 2209z

LAB NO 880809 - 014

SEAM: PROJECT;

DEPTH: THICKNE!

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

30.92
12.86
30.23
25.99

7397
5.80

Ibs

4.86
0.09
0.85
5.80

As received

32.49
12.57
29.55
25.39

7229
5.66

SUL/MM

4.75
0.08
0.83
5.66

Dry basis

18.
43.
37.

62
77
61

10708
8.

BTU

7.
0.
1.
8.

39

=

03
13
23
39

M&A free 
basis

53.78
46.22

13157
10.31

7.83

8.64
0.15
1.52

10.31

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen Idiff)

E.M. 
basis

40
6
0
0
5

12
34

.42

.48

.36

.03

.80

.86

.05

As received

39
6
0
0
5

12
35

\

.50

.59

.35

.03

.66

.57

.30

Dry basis

58.52
4.37
0.52
0.04
8.39

18.62
9.54

% Wt.

MINERAL ANALYSIS

Phos pentoxide. P,0,

Silica. SiO,

Ferric oxide. Fe,0j

Alumina ALO,

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening IH = Wl 

Hem.spherical IH = V, W) 

Fluid

Reducing

1950
1960
1990
2080

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SOj

Potassium oxide. K 2 0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =29.28 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON

SS*

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 a PASQ TEXAS 799130006 91S5BW86



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

DATE 12-15-88

DRILLHOLE JK-6-5-88

PROPERTY

REMARKS. LO-

NdtluricilCeil Lei
Mail

, Virginia

LAB. NO 

SEAM:

DEPTH:

880809 - 015

PROJECT: 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

, 
E.M. 
basis

28.10
33.07
22.90
15.93

4585
0.98

Ibs

0.59
0.02
0.37
0.98

=

As received

28.78
32.76
22.68
15.78

4542
0.97

SUL/MM

0.59
0.02
0.36
0.97

 

Dry basis

45.
31.
22.

99
85
16

6377
1.

BTU

0.
0.
0.
1.

36

=

82
03
51
36

 
M&A free 

basis

58.97
41.03

11808
2.51

2.14

1.53
0.06
0.92
2.51

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen Idiff)

===^= 
E.M. 
basis

26
5
0
0
0

33
32

.64

.58

.86

.04

.98

.07

.83

= 

As received

26.
5.
0.
0.
0.

32.
33.

39
63
85
04
97
76
36

=^=:

Dry bails

37.05
3.39
1.19
0.05
1.36

45.99
10.97

 . 

% Wt.

MINERAL ANALYSIS

Phos pentoxide. P,0»

Silica. SiO,

Feme oxide. Fe,0 }

Alumina. Al,0j

ignited Basis

WATER SOLUBLE ALKALIES 

% Na,0 =

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation 2690 °F

H is Cone Height Softening (H = W) >2 7 00 °F

W IS Cone Width Hemispherical <H= V, W) >2700 °F

Fluid >2700 °F

AIR DRYING LOSS =25.70 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SOj

Potassium oxide. K,0

Sodium oxide. Na ?0

Undetermined

BASE/ACID RATIO

DICKINCON LAOOJUTOmtt. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL ffSO, TEXAS 7991M008 91S6B4-0486



COAL-ANALYSIS REPORT

TO: UNITED STATES GEOLOGICAL SURVEY

DATE 6-21-88

DRILLHOLE JK-7-1

PROPERTY

REMARKS. 115- S-

Narionai center
Mail stop 956

Reston, VirginiaZ2TJ92

LAB NO 880303 - 013

SEAM- 

DEPTH-

PROJECT. 

THICKNESS.-

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

23.01
46.59
18.69
11.71

2757
9.36

Ibs

7.97
0.23
1.16
9.36

As received

24.75
45.54
18.27
11.44

2695
9.15

SUL/MM

7.79
0.23
1.13
9.15

[>v basis

60.
24.
15.

52
28
20

3581
12.

BTU

10.
0.
1.

12.

16

=

36
30
50
16

M&A free 
basis

61
38

.50

.50

9071
30

33.

26
0
3

30

.80

95

.23

.77

.80

.80

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 14

Hydrogen 4

Nitrogen 0

Chlorine 0

Sulfur 9

Ash 46

Oxygen (diff) 24

.83

.22

.31

.10

.36

.59

.59

As received

14.
4.
0.
0.
9.

45.
26.

50
37
31
09
15
54
04

Dry basis

19.27
2.13
0.41
0.13

12.16
60.52
5.38

% Wt.

MINERAL ANALYSIS

Phos pentoxide. P 2 0,

Silica. SiO,

Ferric oxide. Fe,0 s

Alumina. Al,0j

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation 2180 °^

H is Cone Height Softening (H = W) 2500 ° F

W IS Cone Width Hemispherical IH = '/i W) 2550 °F

2600 °F

Oxidizing

°F 

°F 

°F 

°F

Titama TiO?

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SOj

Potassium oxide. K :0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =21.11 

HARDGROVE GRINDA8ILITY INDEX = ^42 

FREE SWELLING INDEX = Q.O 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

4.61 % Moisture

OICKINSON LASOlfATOWn. INC

OICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL f*SQ TEWS 799130006 915J58W86



COAL-ANALYSIS REPORT

^.UNITED STATES GEOLOGICAL SURVEY 
National Center"

DATE 6-21-88 

DRILLHOLE JK 7 2 

PROPERTY

REMARKS

nan stop 
keston, Virginia

LAB N0 880303 - 014

DEPTH

PROJECT 

THICKNESS

PROXIMATF ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

8tu

% Sulfur

SULFUR FORMS

% Pyrinc Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M.
basis

29.82
7.44

31.42
31.32

8251
2.48

Ibs

2.00
0.07
0.41
2.48

As received

38.60
6.51

27.49
27.40

7218
2.17

SUL/MM

1.75
0.06
0.36
2.17

LVv b-3s>s

10.60
44.77
44.63

11756
3.54

BTU =

2.85
0.11
0.58
3.54

M&A tree
basis

50.08
49.92

13151
3.96

3.01

3.19
0.12
0.65
3.96

WATER SOLUBLE ALKALIES

% Na,0 =

0/c KjO =

FUSION TEMPERATURE OF ASH

initial Deformation

H is Cone Height

W is Cone Width

Softenmq (H = W)

Hem.sphencal (H = '/, Wt

Fluid

Reducing

1860 °F
1950 'F
1960 °F

2000 °F

Oxidizing

°F

°F

°F

°F

E.M
ULTIMATE ANALYSIS basis As received

Moisture

Carbon 46. 37 40.57

Hydrogen 6.62 7 . 19

Nitrogen 1.06 0.92

Chlorine 0.04 0.03

Sulfur 2.48 2.17
Ash 7.44 6.51

Oxygen idiffi 35 . 99 42.61

% Wt

MINERAL ANALYSIS Ignited Basis

Phos pentoxide. P,0,

Silica, SiO,

Feme oxide. FejOj

Alumina Al ?0,

Titama. TiO,

Lime. CaO

Magnesia. MoO

Sulfur tnoxide. SO,

Potassium oxide. K ;0

Sodium oxide, Na,0

U ndetermmed

BASE/ACID RATIO

Dry basis

66.07
4.67
1.51
0.05
3.54

10.60
13.56

AIR DRYING LOSS -35.35

HARDGROVE GRINDABILITY INDEX = Insufficient Sample
FREE SWELLING INDEX = 0.0

WATER SOLUBLE CHLORINE -

APPARENT SPECIFIC GRAVITY -

OICKINSON LABORATORIES. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 EL FKSOl TEXAS 799130006 915/5849496



COAL-ANALYSIS REPORT

T0. UNITED STATES GEOLOGICAL SURVEY
^' -             MM..* .UJirii-l- -x J-

j r     national uervcer
nail ^^ rt** "   «-

Keston f

DATE 6-21-88 

DRILLHOLE JK-7-3 

PROPERTY 

REMARKS. tO- ^M^U *,*?

PROXIMATE ANALYSIS

<H

% Moisture

% Ash

% Volatile

i Fixed Carbon

Btu

% Sulfur

E.M. 
basis

29.71
24.52
24.97
20.80

5609
0.53

Ibs

As received

31.32
23.96
24.40
20.32

5480
0.51

SUL/MM

LAB NO 

SEAM:

DEPTH:

itop ysb
Virginia z^uy^

880303 -

Dry basis

34.
35.
29.

88
53
59

7979
0.

BTU

75

=

M&A free 
basis

54.56
45.44

12254
1.15

0.93

015

PROJECT: 

THICKNESS:

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 32

Hydrogen 6

Nitrogen 0

Chlorine 0

Sulfur 0

Ash 24

Oxygen Idiff) 35

MINERAL ANALYSIS

.05

.14

.75

.04

.53

.52

.97

%

As received

31.
6.
0.
0.
0.

23.
37.

Wt.

32
26
73
04
51
96
18

Dry bests

45.60
4.01
1.06
0.05
0.75

34.88
13.65

Ignited Basis

SULFUR FORMS
% Pyritic Sulfur rt-"* «~~ -.-_

%

%

Sulfate Sulfur

Organic Sulfur

% Total Sulfur

0.33
0.03
0.17
0.53

0.32
0.03
0.16
0.51

0.
0.
0.
0.

47
04
24
75

0.72
0.06
0.37
1.15

Phos pentoxide. P20»

Silica, SiO,
Ferric oxide. Fe,0j

Alumina. Al,0j

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation 2600 °F

H is Cone Height Softening (H = W) >2700 °F

W IS Cone Width Hem.sphencal (H = V4 W) >2700 °F

Fluid >2700 "F

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SOj

Potassium oxide. K,0

Sodium oxide, Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =28.61 

HARDGROVE GRINDABILITY INDEX = 60 @

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

3.79 % Moisture

OICKINSON LASO&TOmtt. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL WSQ TEXAS 799OOJ08 915684*486



COAL ANALYSIS REPORT

- -UNITED STATES GEOLOGICAL SURVEY       National center 
       Man stop

Kesnon,Virginia

DAT? 6-21-88

DRILLHOLE JK-7-5

PROPERTY

REMARKS

LAB NO 880303 - 016

jEAM PROJECT

THICKNESS

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M.
basis

33.91
6.20

29.22
30.67

8003
1.27

Ibs

0.99
0.03
0.25
1.27

A s received

39.27
5.69

26.85
28.19

7354
1.17

SUL/MM

0.91
0.03
0.23
1.17

'.' r \ Casis

9.38
44.21
46.41

12109
1.92

BTU =

1.50
0.04
0.38
1.92

VliA free
basis

48.79
51.21

13362
2.12

1.59

1.65
0.05
0.42
2.12

WATER SOLUBLE ALKALIES

% Na,0 =
0/c K,0 =

FUSION TEMPERATURE OF ASH

initial Deformation

H is Cone Height

W is Cone Width

Softening (H - W)

Homisohericrt! (H = '/; Wl

Fluid

Reducing

1940 °F
2040 J F
2050 °F
2080 °F

Oxidising

°F

°F

°F

°F

E.M
ULTIMATE ANALYSIS basis As received

Moisture

Carbon 4 5. 81 42.09

Hydrogen 7.00 7.34

Nitrogen 1.07 0.98

Chlorine 0.05 0.04

Sulfur 1.27 1.17

Ash 6.20 5.69
Oxygen (diMI 38 . 60 42.69

\

% Wt

MINERAL ANALYSIS Ignited Basis

Phos pentoxide. P ? 0,

Silica. SiO,

Ferric Oxide. Fe,0i

Alumina Al,0 5

Titama Ti0 7

Lime. CaO

Magnesia. MgO

Sulfur trtoxide, S0 5

Potassium oxide. K,0

Sodium oxide. Na 7 0

Undetermined

BASE/ACID RATIO

Dry basis

69.31
4.86
1.62
0.07
1.92
9.38

12.84

AIR DRYING LOSS =35.88

ARDGROVE GRINDABILITY INDEX = Insufficient Sample
FREE SWELLING INDEX = 0.0

WATER SOLUBLE CHLORINE =

APPARENT SPECIFIC GRAVITY =

OICKINSON LABORATORIES. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 EL fWSQ TEXAS 799130006 915/5844496



COAL-ANALYSIS REPORT

): UNITED STATES GEOLOGICAL SURVEY 
National center
Mail stop 956 

"Keston,Virginia22092

DATE 6-21-88 

DRILLHOLE JK~ 7-6 

PROPERTY

REMARKS. -

LAB NO 880303 - 017

SEAM- PROJECT.

DEPTH: THICKNESS.

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

25.12
38.55
20.87
15.46

3787
7.46

Ibs

6.29
0.27
0.90
7.46

As received

25.09
38.56
20.87
15.48

3788
7.47

SUL/MM

6.30
0.27
0.90
7.47

-rv basis

51.
27.
20.

48
87
65

5057
9.

BTU

8.
0.
1.
9.

97

=

41
36
20
97

M&A free 
basis

57
42

.43

.57

10423
20

19.

17
0
2

20

.54

72

.32

.73

.49

.54

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 2 0

Hydrogen 4

Nitrogen 0

Chlorine 0

Sulfur 7

Ash 3 8

Oxygen (diff) 28

MINERAL ANALYSIS

Phos pentoxide. P,0,

Silica. SiO,

Feme oxide. Fe,0 3

Alumma Al,0 3

.48

.81

.39

.03

.46

.55

.28

% Wt

As received

20.
4.
0.
0.
7.

38.
28.
1

49
81
39
03
47
56
25

Dry bam

27.35
2.67
0.52
0.04
9.97

51.48
7.97

ignited Basis

WATER SOLUBLE ALKALIES 

% Na,0 =

FUSION TEMPERATURE OF ASH Reducing

H is Cone Height 

W is Cone Width

Initial Deformation 2180

Softening (H = WI 2530

al(H='/,WI 2550

Fiu.d 2580

Oxidizing

°F 

°F 

°F 

°F

Titama TiOj

Lime. CaO

Magnesia. MgO

Sulfur trioxide. SO S

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =21.59 

HARDGROVE GRINDABILITY INDEX = ^25 

FREE SWELLING INDEX = Q.O 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

4.47 % Moisture

OICKIN8ON lABOJttTOMf  . INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL HSQ TEXAS 799O0008 915/58*446



COAL-ANALYSIS REPORT

TQ. UNITED STATES GEOLOGICAL SURVEY 
National Center       
Mall Stop 956        

Reston,Virginia220^2

DATE 6 21-88 

DRILL HOLE JK-7-7 

PROPERTY

REMARKS. 10-

LAB NO 

SEAM:

DEPTH:

880303 - 018

PROJECT. 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

21.28
43.74
21.11
13.87

31526
10.02

Ibs

8.81
0.36
0.85

10.02

As received

20.98
43.90
21.19
13.93

3540
10.06

SUL/MM

8.85
0.36
0.85

10.06

Qrv basis

55.
26.
17.

56
82
62

4479
12.

BTU

11.
0.
1.

12.

73

=

19
46
08
73

M&A free 
basis

60
39

.35

.65

10080
28

28.

25
1
2

28

.64

42

.19

.03

.42

.64

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 18

Hydrogen 4

Nitrogen 0

Chlorine 0

Sulfur 10

Ash 4 3

Oxygen Idiff) 22

.76

.18

.37

.02

.02

.74

.91

As received

18
4
0
0

10
43
22

.83

.15

.37

.02

.06

.90

.67

Dry baiii

23.83
2.28
0.47
0.03

12.73
55.56
5.10

% Wt

MINERAL ANALYSIS

Phos. oentoxide. P ? 0,

Silica. SiO,

Feme oxide. Fe ? 03

Alumina. Al,0j

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K 70 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening <H = W) 

HemisDhericai IH= '/? W) 

Fluid

Reducing

2120 °F 
2180 °F 
2200 °F 
2480 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SOj

Potassium oxide, K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =17.57 

HARDGROVE GRINDABILITY INDEX = 13Q 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

@ 4.14 % Moisture

OICKINSON LAaONATOmtS. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PG BOX 12006 a FASQ TEXAS 799130006 915684*86



COAL-ANALYSIS REPORT

A
c~

DATE 6-21-88 

DRILLHOLE JK 7-Q 

PROPERTY 

REMARKS. -

T0: UNITED STATES GEOLOGICAL SURVEY 
        National Center"      

naix 
~t Virginia

LAB NO

SEAM:

DEPTH:

880303 - 019

PROJECT. 

THICKNESS:

E.M. 
PROXIMATE ANALYSIS basis As received

% Moisture 23 . 78 25.81 
%Ash30.79 29.97 

% Volatile 26.47 25.76
% Fixed Carbon 18.96 18.46

Btu 5528 5381
% Sulfur 5.00 4.86

Ibs SUL/MM

SULFUR FORMS 

% Pyntic Sulfur 4.39 4.28 

% Sulfate Sulfur 0.17 0.17 

% Organic Sulfur 0.44 0.41 

% Total Sulfur 5.00 4.86

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH

Initial Deformation

H is Cone Height Softening (H = W)

W is Cone Width Hemispherical (H = '/i Wl

Fluid

Drv basis

40.39 
34.72 
24.89

7253
6.56

BTU =

5.76 
0.23 
0.57 
6.56

Reducing

2440 °F
2580 °F 
2590 °F
2640 °F

M&A free E.M. 
basis ULTIMATE ANALYSIS basis As received

58.25 
41.75

12169
11.00

9.03

9.67 
0.38 
0.95 

11.00

Oxidizing

°F

°F

°F

Moisture 

Carbon 29. 99 29.19 

Hydrogen 5.50 5.65 

Nitrogen 0.61 0.60 

Chlorine 0.02 0.02

Sulfur 5.00 4.86
Ash 30. 79 29.97

Oxvgen<diff)28.09 29.71

% Wt.

MINERAL ANALYSIS Ignited Basis

Phos pentoxide. P 20, 

Silica. SiO, 

Feme oxide. Fe,03 

Alumina. Al,0j

Titama. TiO,

Lime, CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. Na 20 

Undetermined 

BASE/ACID RATIO

Dry basis

39.34 
3.73 
0.80 
0.03
6.56

40.39
9.15

 

AIR DRYING LOSS =23.65 

HARDGROVE GRINDABILITY INDEX = 88 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

§ 2.83 % Moisture

OICKIMSOM LABOftATOfttfS. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 a PASO TEXAS 799130006 9156BW8S



COAL-ANALYSIS REPORT

T0: UNITED STATES GEOLOGICAL SURVEY       National Center
       hail

DATE 6-21-88

DRILLHOLE JK-8-CS-1

PROPERTY

REMARKS. 10-

Keston, Virginia.

LAB NO

SEAM:

DEPTH:

880303 - 021

PROJECT: 

THICKNESS:

PROXIMATE ANALYSIS

%

% Moisture

% Ash

% Volatile

Fixed Carbon

Btu

% Sulfur

E.M. 
basis

13.56
74.84
11.58
0.02

385
1.62

Ibs

As received

14.71
73.84
11.43
0.02

380
1.60

SUL/MM

Dry basis

86.58
13.40
0.02

445
1.87

BTU =

M&A free 
basis

99
0

.85

.15

3316
13

42.

.94

11

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 3

Hydrogen 2

Nitrogen 0

Chlorine 0

Sulfur 1

Ash 7 4

Oxygen (diff) 17

MINERAL ANALYSIS

.69

.41

.07

.03

.62

.84

.34

% Wt.

As received

3.
2.
0.
0.
1.

73.
18.

" 

64
53
07
03
60
84
29

Dry berit

4.27
1.04
0.08
0.04
1.87

86.58
6.12

Ignited Basis
SULFUR FORMS

%

%

Pyntic Sulfur

Sulfate Sulfur

% Organic Sulfur
0K> Total Sulfur

1.50
0.10
0.02
1.62

1.48
0.09
0.03
1.60

1.73
0.11
0.03
1.87

12
0
0

13

.89

.83

.22

.94

Phos pentoxide. P 2 05

Silica. SiO,

Feme oxide. Fe 203

Alumina. Al,0j

WATER SOLUBLE ALKALIES

% Na,O =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

H is Cone Height 

W IS Cone Width

Initial Deformation

Softening (H = W)

Hemisoherical IH = V, W)

Fluid

2370 °F
2480 °P

2600 °F

2660 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur trioxide. S03

Potassium oxide. K 2 0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =13.74

HARDGROVE GRINDABILITY INDEX = Insufficient Sample
FREE SWELLING INDEX = Q.O 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

OICKIN8ON

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

FG BOX 12008 EL RASQ TEXAS 799»0008 91SI5B4M6



COAL-ANALYSIS REPORT

T0: UNITED STATES GEOLOGICAL SURVEY
national uenter ~~~~ nail srop

DATE 6-21-88

DRILLHOLE JK-8-CS-2 

PROPERTY

REMARKS, 'jj- OwM

Keston, Vrgna

LAB NO 

SEAM:

DEPTH:

880303 - 022

PROJECT. 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

18
66
12

2

0

0
0
0
0

.63

.14

.66

.57

741
.23

Ibs

.17

.04

.02

.23

As received

18.26
66.44
12.71
2.59

744
0.23

SUL/MM

0.17
0.04
0.02
0.23

Dry

81
15

3

0

BTU

0
0
0
0

basis

.29

.55

.16

910
.28

=5

.21

.05

.02

.28

M&A free 
basis

83.12
16.88

4864
1.52

3.09

1.14
0.27
0.11
1.52

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 5

Hydrogen 3

Nitrogen 0

Chlorine 0

Sulfur 0

Ash 66

Oxygen tdiffl 24

.70

.45

.12

.03

.23

.14

.33

As received

5.
3.
0.
0.
0.

66.
24.

72
42
12
03
23
44
04

Dry basis

7.00
1.68
0.14
0.04
0.28

81.29
9.57

<
% Wt.

MINERAL ANALYSIS

Phos pentoxide, P 2 0S

Silica. SiO,

Feme oxide. Fe20j

Alumina. Al,0j

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation >2700 °F

H is Cone Height Softening (H = W) >2700 ° F

W IS Cone Width Hemispherical (H = '/> W) >2700 °F

Fluid >2700 °F

AIR DRYING LOSS =16.96

HARDGROVE GRINDABILITY INDEX = Insufficient Sample
FREE SWELLING INDEX = Q.O 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO ?

Lime. CaO

Magnesia. MgO

Sulfur trioxide. S03

Potassium oxide. K,0

Sodium oxide. Na ?0

Undetermined

BASE/ACID RATIO

OICKINCON lAMJ&TOWUL INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL MSQ, TEXAS 79900008 915BBOM6



COAL-ANALYSIS REPORT

T0: UNITED STATES GEOLOGICAL SURVEY        Rational center
         nail

Keston, Virginia

DATE 6-21-88 

DRILLHOLE JK-8-1 

PROPERTY 

REMARKS: LO  

LAB NO 

SEAM:

DEPTH:

880303 - 020

PROJECT: 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

33.82
13.59
26.93
25.66

6726
1.27

Ibs

1.03
0.04
0.20
1.27

As received

34.25
13.50
26.76
25.49

6682
1.26

SUL/MM

1.02
0.04
0.20
1.26

Dry basis

20.
40.
38.

53
70
77

10163
1.

BTU

1.
0.
0.
1.

92

=

56
06
30
92

M&A free 
basis

51
48

.21

.79

12789
2

1.

1
0
0
2

.41

89

.96

.08

.37

.41

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 3 8

Hydrogen 6

Nitrogen 0

Chlorine 0

Sulfur 1

Ash 13

Oxygen (diffl 38

.64

.81

.83

.04

.27

.59

.82

As received

38.
6.
0.
0.
1.

13.
39.

39
84
83
04
26
50
14

Dry basis

58.38
4.57
1.26
0.05
1.92

20.53
13.29

% Wt.

MINERAL ANALYSIS

Phos pentoxide, P,0S

Silica. SiO,

Feme oxide. Fe,0j

Alumma. AI,Oj

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,O =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = WI 

Hemispherical (H = '/j W) 

Fluid

Reducing

2060 °F 
2110 °F 
2140 °F 
2300 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,O

Sodium oxide. Na ?0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =28.85 

HARDGROVE GRINDABILITY INDEX = 57 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

@ 7.59 % Moisture

OICKINSON UUMJtitTOfMM. INC

OICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 a PASQ TEXAS 799130006 915684M8S



COAL-ANALYSIS REPORT

T0; UNITED STATES GEOLOGICAL SURVEY "       Ncitional Center       
~"""~~~~~     hail btop yoo-      

~"Reston,Virginia

DATE 6-21-88 

DRILLHOLE JK-8-2 

PROPERTY

REMARKS: UJ - ^^ k L\ ^ L\

LAB NO 

SEAM:

DEPTH:

880303 - 026

PROJECT: 

THICKNESS:

E.M. 
PROXIMATE ANALYSIS basis

% Moisture 33.28 

% Ash 7.16 

% Volatile 28 . 17 

% Fixed Carbon 31.39

Btu 7740 

% Sulfur 0.43

Ibs

SULFUR FORMS 

% Pyntic Sulfur 0.20 

% Sulfate Sulfur 0. 01 

% Organic Sulfur 0.22 

% Total Sulfur 0.43

WATER SOLUBLE ALKALIES

% Na,0 = 

% K,0 =

As received

35.90 
6.88 

27.07 
30.15

7436 
0.42

SUL/MM

0.19 
0.01 
0.22 
0.42

FUSION TEMPERATURE OF ASH

Initial Deformation

H is Cone Height Softening IH = Wl

W IS Cone Width Hemispherical IH = V, Wl

Fluid

Drv basis

10.73 
42.22 
47.05

11601 
0.65

BTU -

0.30 
0.02 
0.33 
0.65

Reducing

2040 °F
2090 °F 
2180 °F
2400 °P

M&A free 
basis

47.30 
52.70

12995 
0.73

0.56

0.34 
0.02 
0.37 
0.73

Oxidizing

°F

°F 

°F

°F

ULTIMATE ANALYSIS

Moisture 

Carbon 

Hydrogen 

Nitrogen

Chlorine

Sulfur 

Ash 

Oxygen Idiffl

MINERAL ANALYSIS

Phos pentoxide. P 2 0» 

Silica. SiOj 

Ferric oxide. Fe,0j 

Alumina. AI 2 Oj

Titama. TiOj

Lime. CaO

Magnesia. MgO 

Sulfur tnoxide. SOj

Potassium oxide. K,0
Sodium oxide. Na ? 0 

Undetermined

BASE/ACID RATIO

E.M. 
basis As received

44.81 43.05 
6.93 7.10 
0.93 0.89
0.04 0.03
0.43 0.42 
7.16 6.88 

39.70 41.63

% Wt.

Ignited Basis

Dry bam

67.17 
4.81 
1.39
0.05
0.65 

10.73 
15.20

AIR DRYING LOSS =30.81 

HARDGROVE GRINDABILITY INDEX = 66 

FREE SWELLING INDEX = Q.O 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

7.35 % Moisture

OICKINSON LASOMATOmfS. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 B. F*SQ TEXAS 799O0006 915/584*496



COAL-ANALYSIS REPORT

TO:.UNITED STATES GEOLOGICAL SURVEY
Centex:

MallStop95o
Reston ,Vlxrginia

DATE 6-21-88

DRILL HOLE. JK-8-CS-3

PROPERTY

REMARKS. i-

LAB NO

SEAM:

DEPTH:

880303 - 023

PROJECT: 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

18.80
65.73
13.92
1.55

611
0.06

Ibs

0.03
0.02
0.01
0.06

As received

19.28
65.34
13.84
1.54

608
0.06

SUL/MM

0.03
0.02
0.01
0.06

Dry

80
17

1

0

BTU

0
0
0
0

basis

.94

.14

.92

753
.07

=

.04

.02

.01

.07

M&A free 
basis

89
10

.95

.05

3950
0

0.

0
0
0
0

.37

99

.21

.11

.05

.37

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 5

Hydrogen 3

Nitrogen 0

Chlorine 0

Sulfur 0

Ash 65

Oxygen Idiff) 25

.01

.67

.12

.03

.06

.73

.38

As received

4.
3.
0.
0.
0.

65.
25.

98
72
12
03
06
34
75

Dry bam

6.17
1.93
0.15
0.04
0.07

80.94
10.70

% Wt.

MINERAL ANALYSIS

Phos pentoxide. P,0»

S.hca. S.O,

Ferric oxide. Fe,O3

Alumina. Al,0]

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation >2700 °F

H is Cone Height Softening (H= Wt >2700 °F

W is Cone Width Hem.soriencal IH = '/j W) >2700 °F

Fluid >2700 °F

AIR DRYING LOSS =18.22

HAROGROVE GRINDABILITY INDEX = Insufficient Sample
FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S03

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

DICKINSON lABOJEATOmiS. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQBOXt2D06 EL RUSQ TEXAS 799130006 9151584*96



COAL-ANALYSIS REPORT

TO:.UNITED STATES GEOLOGICAL SURVEY

nail 
Keston, Virginia

DATE 6-21-88 

DRILLHOLE JK~8-3 

PROPERTY 

REMARKS: \O~

LAB NO 880303 - 025

SEAM:

DEPTH:

PROJECT: 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

25.95
21.66
29.17
23.22

6923
1.56

Ibs

1.31
0.05
0.20
1.56

As received

27.24
21.29
28.67
22.80

6802
1.54

SUL/MM

1.29
0.05
0.20
1.54

Dry basis

29.
39.
31.

26
40
34

9349
2.

BTU

1.
0.
0.
2.

11

=

77
06
28
11

M&A free 
basis

55
44

.69

.31

13215
2

2.

2
0
0
2

.99

26

.51

.09
-39
.99

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 38

Hydrogen 6

Nitrogen 0

Chlorine 0

Sulfur 1

Ash 21

Oxygen Idiff) 3 1

.36

.18

.74

.03

.56

.66

.47

As received

37.
6.
0.
0.
1.

21.
32.

69
27
73
03
54
29
45

Dry batit

51.80
4.43
1.00
0.04
2.11

29.26
11.36

\ 
% Wt.

MINERAL ANALYSIS

Phos oentoxide. P3 0,

Sihca. SiO,

Feme oxide. Fe,0j

Alumina. Al tO)

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,O =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening IH = Wt 

Hemispherical (H = '/i W) 

Fluid

Reducing

2070 °F 
2400 °F 
2560 °F 
2600 °P

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SOs

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =23.13 

HARDGROVE GRINDABILITY INDEX = 74 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

5.35 % Moisture

DICKINSON LABOfUTOfttfS. IMC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL RUSCl TEXAS 799134)006 91SI5BW98



COAL-ANALYSIS REPORT

DATE 6-21-88

DRILLHOLE JK-9-1

PROPERTY

REMARKS: U3

T0: UNITED STATES GEOLOGICAL SURVEY
NationalCenter ~~~~     nail buop

Keston,Virginia

LAB NO 880303 - 027

SEAM: PROJECT:

DEPTH: THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

33.70
16.49
25.97
23.84

6209
4.16

Ibs

3.15
0.16
0.85
4.16

As received

34.99
16.17
25.46
23.38

6088
4.07

SUL/MM

3.09
0.15
0.83
4.07

Dry basis

24.
39.
35.

88
17
95

9365
6.

BTU

4.
0.

' 1.
6.

27

=s

75
23
29
27

M&A free 
basis

52
47

.14

.86

12466
8

6.

6
0
1
8

.34

69

.33

.31

.70

.34

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 3 4

Hydrogen 6

Nitrogen 0

Chlorine 0

Sulfur 4

Ash 16

Oxygen Idiff) 37

MINERAL ANALYSIS

Phos penioxide. P 2 0»

Silica. Si0 7
Ferric oxide. Fe 2 05

Alumina. AI 2 05

.68

.46

.71

.19

.16

.49

.31

%

As received

34.
6.
0.
0.
4.

16.
38.

Wt.

00
55
70
19
07
17
32

Dry basis

52.30
4.06
1.08
0.29
6.27

24.88
11.12

ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening <H = W) 

Hemispherical IH = V3 W) 

Fluid

Reducing

2030 °F 
2110 °F 
2190 °F 
2380 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. Ti0 3

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K 2 0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =30.71 

HARDGROVE GRINDABILITY INDEX = 72 

FREE SWELLING INDEX = Q.O 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

6.18 % Moisture

OICKINMN LAMKATOmn. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL F*SQ TEXAS 799130006 915/584*86



COAL-ANALYSIS REPORT

TO:.UNITED STATES GEOLOGICAL SURVEY
National

.-» r ^> nail
  Keston r

DATE 6-21-88 

DRILLHOLE JK-9-3 

PROPERTY

REMARKS. UJ - ^HfoM*^^

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% PyritiC Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

27.05
20.13
27.66
25.16

6934
0.88

Ibs

0.72
0.04
0.12
0.88

As received

30.11
19.28
26.50
24.11

6643
0.84

SUL/MM

0.69
0.04
0.11
0.84

LAB NO 

SEAM: 

DEPTH:

Center
btop ysb

Virginia z^uy^

880303 - 028

PROJECT: 

THICKNESS:

3rv basis

27.
37.
34.

59
92
49

9505
1.

BTU

0.
0.
0.
1.

21

=:

99
05
17
21

M&A free 
basis

52
47

.37

.63

13127
1

1.

1
0
0
1

.67

26

.36

.07

.24

.67

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 38

Hydrogen 6

Nitrogen 0

Chlorine 0

Sulfur 0

Ash 20

Oxygen Idiff) 33

MINERAL ANALYSIS

Phos. oentoxide. P20»

Silica. SiO,

Ferric oxide. Fe,0j

Alumina, AljOj

.96

.02

.84

.03

.88

.13

.14

%

As received

37.
6.
0.
0.
0.

19.
35.

wt.

33
24
81
03
84
28
47

Dry basis

53.41
4.11
1.15
0.04
1.21

27.59
12.49

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening IH = W) 

Hemispherical (H= VjW) 

Fluid

Reducing

2120
2330
2420
2590

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime, CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =27.31 

HARDGROVE GRINDABILITY INDEX = 91 

FREE SWELLING INDEX = Q.O 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

3.85 % Moisture

DICXINSON LAaoJuTOftiu. me.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 a PASQ TEXAS 799130006 91568W486



COAL-ANALYSIS REPORT

TO:.UNITED STATES GEOLOGICAL SURVEY
Natio

Cft^U* «aii
Reston

DATE 6-21-88

t V

LAB. NO

DRILLHOLE JK~9~4

PROPERTY

REMARKS: LO " "^

PROXIMATE ANALYSIS

% Moisture 

% Ash 

% Volatile 

% Fixed Carbon

Btu 

% Sulfur

SULFUR FORMS 

% Pyntic Sulfur 

% Sulfate Sulfur 

% Organic Sulfur 

% Total Sulfur

u(.S>M«

E.M. 
basis

23 
40
21 
14

4 
0

0 
0 
0 
0

.44 

.28 

.51

.77

122 
.24

Ibs

.17 

.03 

.04 

.24

°l

As received

25. 
39. 
20.
14.

57 
16 
91 
36

4008 
0.23

SUL/MM

0. 
0. 
0. 
0.

16 
03 
04 
23

SEAM:

DEPTH

Dry

52 
28
19

nal center
it op yso

Irglnia awz

880303 - 029

PROJECT:

: THICKNESS:

basis

.61 

.09 

.30

5385 
0.31

BTU

0 
0 
0 
0

M&A 
bas

59. 
40.

free 
is

28
72

11363 
0.65

E.M. 
ULTIMATE ANALYSIS basis As received

Moisture 
Carbon 2 3 

Hydrogen 5 

Nitrogen 0 

Chlorine 0

Sulfur 0 

Ash 40

Oxygen (difft 30

0.57

.22

.04 

.05 

.31

0. 
0. 
0. 
0.

46 
09 
10 
65

MINERAL ANALYSIS

Phos. pentoxide. PZ 0» 

Silica. SiO, 

Feme oxide. FejOj 

Alumina. Al,0,

.72 23.06 

.05 5.22 

.55 0.53 

.02 0.02

.24 0.23 

.28 39.16 

.14 31.78

% Wt.

Ignited Basis

Dry basis

30.98 
3.17 
0.72 
0.03
0.31 

52.61 
12.18

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation >2700 °F

H is Cone Height Softening <H = W) >2 700 °F

W IS Cone Width Hemispherical <H= Vi W> >2700 °F

Fluid >2700 °F

AIR DRYING LOSS =23.58

HARDGROVE GRINDABILITY INDEX = Insufficient Sample
FREE SWELLING INDEX = Q.O 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur trioxide. SO,

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

OICKINSON LABoMkTOmtt. INC

OICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

FQ BOX 12008 EL ffSO, TEXAS 799130)06 91994M86



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

DATE 11-7-88 

DRILLHOLE JK-10-2 

PROPERTY 

REMARKS: U)

RfcibLun, Vi 22092

LAB NO

SEAM:

DEPTH:

880618 - °16

PROJECT. 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

E.M. 
basis

24.
53.

I " ^ *m  

7.

16
5.

73
87
33
07

20
44

As received

19.97
57.28
15.23
7.52

1722
5.79

Dry basis

71.57
19.03
9.40

2152
7.23

M&A free E.M. 
basis ULTIMATE ANALYSIS basis

66.
33.

95
05

7571
25. 43

Moisture

Carbon ^  

Hydrogen ^  

Nitrogen "  

Chlorine 0  

Sulfur 5 .

Ash 5 3 .

Oxygen ldi»f>32 .

55
81
21
08
44
87
04

As received

4.
3.
0.
0.
5.

57.
28.

84
34
22
08
79
28
45

Dry batit

6.05
1.38
0.28
0.10
7.23

71.57
13.39

Ibs SUL/MM BTU = 33.62

SULFUR FORMS

% Pyritic Sulfur 4.97

% Sulfate Sulfur 0-26

% Organic Sulfur 0-21

% Total Sulfur 5. 44

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

5.29
0.28
0.22
5.79

6.60 23.23
0.35 1.22
0.28 0.98
7.23 25.43

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening <H = Wl 

Hem.sphencal <H= '/; W) 

Fluid

Reducing

2150 °F
2450 °F
2580 °F
2640 °F

Oxidizing

°F 

°F 

°F 

°F

AIR DRYING LOSS =10.71 

HARDGROVE GRINDABILITY INDEX = 132 @ 10.37 % Moisture

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY = 1.90

DICXINSON LAOO&TOIM*. INC.

7-3

MINERAL ANALYSIS

Phos. pemoxide. P 2 0»

Silica. SiO,

Fernc oxide. Fe20j

Alumina. Al,0j

Titania, TiO,

Lime, CaO

Magnesia. MgO

Sulfur tnoxide. S03

Potassium oxide. K 20

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

% Wt. 

Ignited Basis

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 a MSQ TEXAS 799130006 91S684M86



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

DATE H-7-88 

DRILLHOLE JK-10-A 

PROPERTY 

REMARKS. -^ -

National
Mail stop

Keston

LAB NO

SEAM:

DEPTH:

880618 - 009

PROJECT: 

THICKNESS:

E.M. 
PROXIMATE ANALYSIS basis

% Moisture 30
% Ashl3

% Volatile29

% Fixed Carbon 2 6

Btu 7

% Sulfur 5

SULFUR FORMS

% Pyritic Sulfur 4

% Sulfate Sulfur 0

% Organic Sulfur 0

% Total Sulfur 5

.80

.27

.33

.60

260
.25

Ibs

.32

.14

.79

.25

==        

As received Dry

32.47
12.95
28.62
25.96

7085
5.12

SUL/MM

4.22
0.14
0.76
5.12

19.
42.
38.

basis

18
39
43

10491
7.

BTU

6.
0.
1.
7.

58

=

25
20
13
58

=======
M&A free 

basis

52
47

.45

.55

12981
9

7.

7
0
1
9

.38

23

.73

.25

.40

.38

^^-  
E.M. 

ULTIMATE ANALYSIS basis

Moisture

Carbon4 0

Hydrogen 6

Nitrogen 0

Chlorine 0

Sulfur 5

Ashl3

Oxygen tdif<)34

MINERAL ANALYSIS

Phos pentoxide. P,0,

Silica. SiO,

Feme oxide. FejOs

Alumina. AI,O3

.22

.19

.81

.07

.25

.27

.19

%

======== 

As received

39.
6.
0.
0.
5.

12.
35.

Wt.

25
31
80
07
12
95
50

Dry basil

58.12
3.97
1.18
0.11
7.58

19.18
9.86

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,O =

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation 1930 °F

H is Cone Height Softening (H = Wl 1950 °F

W is Cone Width Hemispherical (H = '/j W) I960 °F

Fluid 2080 °F

AIR DRYING LOSS -18.86 

HARDGROVE GRINDABILlTY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =1.33

* Insufficient Sample

Oxidizing

°F 

°F 

°F 

°F

Ti0 2 

Lime. CaO 

Magnesia. MgO 

Sulfur tnoxide. SOs 

Potassium oxide. K,0 

Sodium oxide. Na 20 

Undetermined 

BASE/ACID RATIO

OICKINSO INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL WSCt TEXAS 789134006 9151584*86



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

if-, °*r

DATE 11-7-88

DRILLHOLE JK-10-B

PROPERTY

REMARKS: >V} - o u /.i

NciL j.ujial
Mail

Rtf^Luu,

LAB NO 880618 - 010

SEAM:

DEPTH:

PROJECT

THICKNE!

E.M. 
PROXIMATE ANALYSIS basis

% Moisture 32.
% Ash l^ .

% Volatile 2 9  

% Fixed Carbon 2 2 .

8tu 6 ~'

% Sulfur 2 .

73
59
83
85

94
44

As received

32.84
14.57
29.78
22.81

6783
2.43

Dry basis

21.69
44.34
33.97

10100
3.62

M&A free E.M. 
basis ULTIMATE ANALYSIS basis

56.
43.

63
37

12897
4. 62

Moisture

Carbon3 8

Hydrogen '

Nitrogen 0

Chlorine 0

Sulfur 2

Ashl4

Oxygen ldi»f)3 6

.15

.02

.79

.03

.44

.59

.98

As rec»iv«d

38
7
0
0
2

14
37

.09

.03

.79

.03

.43

.57

.06

Dry

56.

5.
1.
0.
3.

21.
11.

bciit

72
00
17
05
62
69
75

Ibs SUL/MM BTU = 3.58

SULFUR FORMS

% Pyritic Sulfur 1-63

% Sulfate Sulfur 0. 10

% Organic Sulfur 0*71

% Total Sulfur 2.44

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

1.63
0.10
0.70
2.43

2.42
0.15
1.05
3.62

3.09
0.19
1.34
4.62

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening IH = Wl 

Hem.sohencal IH = V, W) 

Fluid

Reducing

2060 °F
2150 °F
2210 °F
2420 °F

Oxidizing

°F 

°F 

°F 

C F

AIR DRYING LOSS -16.13

HARDGROVE GRINDABILITY INDEX = 62

FREE SWELLING INDEX = 0.0

WATER SOLUBLE CHLORINE =

APPARENT SPECIFIC GRAVITY =1.30

19.92 % Moisture

MINERAL ANALYSIS

Phos pentoxide. P,0S

Silica. SiO,

Ferric oxide. Fe 2 0 3

Alumina, Al,0 3

Titania. TiO?

Lime CaO

Magnesia, MgO

Sulfur tnoxide, S0 3

Potassium oxide. K ?0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

% Wt. 

Ignited Basis

OICKIMSON LA«ol(ATOmfS. INcT

DICKINSON 
LABORATORIES, INC.
COAL & 01L SHALE ANALYSTS 

PQ BOX 12006 EL MSa TEXAS 799IS0006 91S68M406



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY
National Centeir
MallStop956

Reston,Virginia22092

DATE H-7-88 

DRILLHOLE JK-10-C1 

PROPERTY 

REMARKS: -

LAB NO 

SEAM:

DEPTH:

880618 - Oil

PROJECT: 

THICKNESS:

E.M. 
PROXIMATE ANALYSIS basis

% Moisture 33.36

%Ash 10.45

% Volatile 3 !  13

% FixedCarbon25. 06

Btu 7382
% Sulfur 4.36

As received

34.62
10.25
30.54
24.59

7242
4.28

Dry basis

15.68
46.71
37.61

11077
6.55

M&A free E.M. 
basis ULTIMATE ANALYSIS basis

55.40
44.60

13137
7.76

Moisture
Carbon 4 0.41

Hydrogen 7.12

Nitrogen 0.78

Chlorine 0.03

Sulfur 4.36

AshlO. 45
Oxygen ldif()36 . 85

As received

39.64
7.19
0.76
0.03
4.28

10.25
37.85

Dry batit

60.64

5.08

1.17
0.05
6.55

15.68
10.83

Ibs SUL/MM BTU = 5.91

SULFUR FORMS

% Pyntic Sulfur 2 . 67

% Sulfate Sulfur 0 . 15

% Organic Sulfur 1. 54

% Total Sulfur 4.36

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

2.62
0.15
1.51
4.28

4.01
0.23
2.31
6.55

4.76
0.27
2.73
7.76

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hem.sphencal (H= '/»W) 

Fluid

Reducing

1950 °F
I960 °F
1970 °F
2130 °F

Oxidizing

°F 

°F 

°F

MINERAL ANALYSIS

Phos oentoxide. P 2 0,

Silica. SiO,

Ferric oxide. FejOj

Alumina. Al,0j

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide, SO,

Potassium oxide, K 2 O

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

% Wt. 

Ignited Basis

AIR DRYING LOSS =21.47 

HARDGROVE GRINDABILITY INDEX = 60 @ 16.75 % Moisture

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =1.28

DICKINSON UUKMUTOmiC. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

FQ BOX 12008 EL F*SQ TEXAS 799130006 915684*88



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

DATE H-7-88 

DRILLHOLE JK-10-C1A 

PROPERTY 

REMARKS: *O

NatibncilCenter"

Virginia

LAB NO 880618 - 012

SEAM:

DEPTH:

PROJECT: 

THICKNESS:

PROXIMATE ANALYSIS
E.M. 
basis

% Moisture 2 3 .89

% AshSl. 55

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

16.67
7.89

1789
9.21

Ibs

8.81
0.35
0.05
9.21

As received Dry

18.94
54.90
17.75
8.41

1906
9.81

SUL/MM

9.38
0.38
0.05
9.81

67.
21.
10.

basis

73
90
37

2351
12.

BTU

11.
0.
0.

12.

11

=

57
46
08
11

M&A free 
basis

67
32

.85

.15

7285
37

51.

35
1
0

37

.51

47

.85

.43

.23

.51

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 9

Hydrogen 3

Nitrogen 0

Chlorine 0

Sulfur 9

Ash51

Oxygen ldiff)25

MINERAL ANALYSIS

Phos pentoxide, P,0,

Silica. SiO,

Feme oxide. Fe r Oj

Alumina. Al,0j

.49

.92

.20

.02

.21

.55

.61

%

As received

10.
3.
0.
0.
9.

54.
21.

wt.

10
44
21
03
81
90
51

Dry batii

12.47
1.64
0.26
0.03

12.11
67.73
5.76

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation 2070 °F

H is Cone Height Softening (H = W) 2480 °F

W IS Cone Width Hemispherical (H= '/i W) 2540 °F

Fiu.d 2630

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO ?

Lime. CaO

Magnesia. MgO

Sulfur tnoxide, S0 5

Potassium oxide, K,0

Sodium oxide, Na ? 0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =16.63 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = Q.O 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =1.97

* Insufficient Sample

DICKINMN UUKMATOmet INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

FQ BOX 12006 a PASQ TEXAS 799130006 919584*496



COAL-ANALYSIS REPORT

v UNITED STATES GEOLOGICAL SURVEY

DATE 11-7-88

DRILL HOLE JK-10-C2

PROPERTY

REMARKS: j£ - r -

MailStop956

LABNO 880618 - 013

SEAM: 

DEPTH:

PROJECT: 

THICKNESS:

E.M. 
PROXIMATE ANALYSIS basis

% Moisture 32.58

%Ash 5.39

% Volatile 3 2 .08

% FixedCarbon29. 95

Btu 8265
% Sulfur 1-63

As received

33.60
5.31

31.59
29.50

8140
1.61

Dry basis

8.00
47.58
44.42

12259
2.42

M&A free E.M. 
basis ULTIMATE ANALYSIS basis

51.71
48.29

13324
2.63

Moisture
Carbon47.28

Hydrogen 7.38

Nitrogen 0.93

Chlorine 0.04

Sulfur 1.63

Ash 5.39

Oxygen ldif»)37 .35

As received

46.57
7.44
0.91
0.04
1.61
5.31

38.12

Dry basis

70.13
5.54
1.38
0.05
2.42
8.00

12.48

Ibs SUL/MM BTU = 1.98

SULFUR FORMS

% Pyritic Sulfur 0.73

% Sulfate Sulfur 0   07

% Organic Sulfur 0.83

% Total Sulfur !  63

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

0.72
0.07
0.82
1.61

1.08
0.11
1.23
2.42

1.17
0.12
1.34
2.63

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation 2110 °F

H is Cone Height Softening (H = W) 2170 °F

W is Cone Width Hem.spherical (H = Vi W> 2190 °F

Fluid 2220 °F

Oxidizing

°F 

°F 

°F 

°F

AIR DRYING LOSS =10.31 

HARDGROVE GRINDABILITY INDEX = 74 @ 25.97 % Moisture

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =1.25

MINERAL ANALYSIS

Phos pentoxide. P,05

Silica. SiO,

Feme oxide. Fe,0j

Alumina. Al,0)

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO)

Potassium oxide. K 20

Sodium oxide, Na ? 0

Undetermined

BASE/ACID RATIO

% Wt. 

Ignited Basis

OICKIMSOM LAMMATOMtt. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

Pfll BOX 12008 a WSQ TEXAS 79900008 91958WQ6



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

On °\ls>

DATE H-7-88 

DRILLHOLE JK-10-C3 

PROPERTY 

REMARKS: \JU -

NaLluiial
MailSLup956

@s.ori

LAB.MO- 880618 - 014

SEAM: 

DEPTH:

PROJECT: 

THICKNESS:

         . 
E.M. 

PROXIMATE ANALYSIS basis

% Moisture 33.73

% Ash 3.75
% Volatile 3 3 . 13

% Fixed Carbon 29. 39

Btu 3444
% Sulfur 0.87

Ibs

SULFUR FORMS

% Pyntic Sulfur 0.30

% Sulfate Sulfur 0.03

% Organic Sulfur 0.54

% Total Sulfur 0.87

- 

As received Dry

35.50
3.65

32.24
28.61

8219
0.85

SUL/MM

0.29
0.03
0.53
0.85

5.
49.
44.

basis

66
99
35

12742
1.

BTU

0.
0.
0.
1.

32

=

46
04
82
32

===^==
M&A free 

basis

  !  »« ̂  ̂   ̂ ^-^      ̂ ^^^    M-^^^^M^.

ULTIMATE ANALYSIS

Moisture

   

E.M. 
basis

Carbon 4 8
52
47

.99

.01

13507
1

1.

0
0
0
1

.40

03

.48

.04

.88

.40

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

7
0
0
0
3

Oxygen (diff>38

MINERAL ANALYSIS

Phos pentoxide. P,0»

Silica; Si0 2

Ferric oxide. Fe,Oj

Alumina. Al,O,

.80

.11

.94

.04

.87

.75

.49

%

As received

47.
7.
0.
0.
0.
3.

39.

wt.

50
22
92
04
85
65
82

Dry basis

73.64

5.03
1.42
0.07
1.32
5.66

12.86

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing Oxidizing

Initial Deformation 2130 °F °F

H is Cone Height Softening (H = W) 2220 °F °F

WisCone Width Hemispherical <H= '/, W) 2280 °F °F

Fluid 2470 °F °F

AIR DRYING LOSS =15.82 

HARDGROVE GRINDABILITY INDEX = 71 § 23.38 % Moisture

FREE SWELLING INDEX = Q.O 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY = 1.22

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,O

Sodium oxide, Na,0

Undetermined

BASE/ACID RATIO

OICKINSOM LAMJtitTOMtt. INC

DICKINSON 
LABORATORIES, INC.:
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 a F*SQ TEXAS 799130006 9094*86



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY
ri a L j. u i id J. CeiiLej.

DATE 11-7-88

 Res LUli, VI
O UU£J 33C

J.LJJ.JI.LCI.

LAB NO 880618 -

DRILLHOLE JK-10-D

PROPERTY

REMARKS: l/J - Q.H

PROXIMATE ANALYSIS

% Moisture 

% Ash 

% Volatile 

% Fixed Carbon

Btu

% Sulfur

fctS"1

E.M. 
basis

31. 
16. 
29. 
22.

14 
79 
54 
53

6697 
2.53

As received

33.17 
16.29 
28.66 
21.88

6499 
2.45

SEAM:

DEPTH:

Dry basis

24.38 
42.89 
32.73

9725 
3.67

M&A free 
basis

56.72 
43.28

12860 
4.85

>
22092

015

PROJECT:

THICKNESS

E.M. 
ULTIMATE ANALYSIS basis

Moisture 
Carbon 38. 

Hydrogen 6 . 

Nitrogen 0 . 

Chlorine 0 .

Sulfur 2 . 

Ash 16. 

Oxygen (diff)35 .

32 
45 
77 
04
53 
79 
10

As received

37 
6 
0 
0
2 

16 
36

.19 

.59 

.74 

.04

.45 

.29 

.70

Dry

55. 

4. 

1.

0.
3. 

24. 
10.

basil

66 
31 
11 
06
67 
38 
81

Ibs SUL/MM BTU = 3.77

SULFUR FORMS 

% PyntiC Sulfur   60

% Sulfate Sulfur 0-23

% Organic Sulfur 0.70

% Total Sulfur 2.53

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

1.55
0.22
0.68
2.45

2.33
0.33
1.01
3.67

3.07
0.43
1.35
4.85

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation 2120 °F

H is Cone Height Softening (H = W) 2330 °F

W is Cone Width Hemispherical (H = ViW) 2440 °F

Fluid 2470 °F

Oxidizing

°F 

°F 

°F 

°F

MINERAL ANALYSIS

Phos. pentoxide. P,0»

Silica; SiO,

Ferric oxide. Fe,0j

Alumina. Al,0j

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur trioxide, SO,

Potassium oxide, K,0

Sodium oxide. Na }0

Undetermined

BASE/ACID RATIO

% Wt. 

Ignited Basis

AIR DRYING LOSS =19.07 

HARDGROVE SRINDABILITY INDEX = 58 @ 17.42 % Moisture

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY = 1.30

OICXINSON UUMJ&TOfMt* tttC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

FQ BOX 12006 EL PASQ TEXAS 799130006 915J5BMM6



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

DATE 11-7-88

DRILL HOLE JK-11-1

PROPERTY

REMARKS: '\ju *"

NctLXuiictl
MailStop956

Rtit»Luri, Vlirginici 22092

LAB NO

SEAM:

DEPTH:

880618 - 029

PROJECT: 

THICKNESS:

E.M. M&A free E.M. 
PROXIMATE ANALYSIS basis As received Dry basis basis ULTIMATE ANALYSIS basis

% Moisture 2 9. 16 29.09

%Ash 12.70 12.72 17.93

% Volatile * * * *

% Fixed Carbon * * * *

Btu * * * *
% Sulfur 3.45 3.46 4.88 5.94

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

As received

*

*

*

*

Dry bdi'u

*

*

*

*

2.35
0.10
1.01
3.46

3.31
0.14
1.43
4.88

4.04
0.17
1.73
5.94

SULFUR FORMS 

% Pyntic Sulfur 2.35 

% Sulfate Sulfur 0.10

% Organic Sulfur 1«00 

% Total Sulfur 3.45

WATER SOLUBLE ALKALIES 

% Na,O =

FUSION TEMPERATURE OF ASH Reducing Oxidizing

Initial Deformation 1930 °F °F

H is Cone Height Softening (H = W) 1970 °F °F

W is Cone Width Hemispherical (H=/iW) 1980 °F °F

Fluid 2180 °F °F

AIR DRYING LOSS =16.06

HARDGROVE GRINDABILITY INDEX = 51

FREE SWELLING INDEX = 0.0

WATER SOLUBLE CHLORINE =

APPARENT SPECIFIC GRAVITY = 1.29

* Insufficient Sample

@ 15.52 % Moisture

MINERAL ANALYSIS

Phos pentoxide. P,0S

Silica. SiO,

Ferric oxide. Fe,03

Alumina. Al,0j

Titama. TiOj

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K 2 0

Sodium oxide. Na?0

Undetermined

BASE/ACID RATIO

% Wt. 

Ignited Basis

DICKINSOM LABOJlATOmfS. INC.

OICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12008 B. PASO. TEXAS 79984006 9tt5B«<QB



COAL-ANALYSIS REPORT

v UNITED STATES GEOLOGICAL SURVEY
Nation
nail

aT-C

Stop
.enter

£p.v ur./v Keston, Virginia ^*iuy<i

DATE H-7-88 

DRILLHOLE JK-11-2A 

PROPERTY 

REMARKS. U-? - CXHfc^*^*^

E.M. 
PROXIMATE ANALYSIS basis

% Moisture^ 1.21

% Ash 6.63

% Volatile^ 0.90

% Fixed Carbon^ 1.26

Btu 8255
% Sulfur 1-64

LAB NO 880618 - 004

SEAM: PROJECT: 

DEPTH: THICKNESS:

As received

33.17
6.44

30.02
30.37

8019
1.60

Dry basis

9.64
44.91
45.45

12000
2.39

M&A free 
basis ULTIMATE ANALYSIS

Moisture

Carbon4 7

49.
50.

70
30

13279
2. 65

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

6
0
0
1
6

Oxygen (diff>3 6

E.M. 
basis

.54

.46

.96

.04

.64

.63

.73

As received

46.
6.
0.
0.
1.
6.

38.

19
59
94
04
60
44
20

Dry

69.
4.
1.
0.
2.
9.

13.

basis

12
31
40
06
39
64
08

Ibs SUL/MM BTU = 2.00

1.52
0.11
1.02
2.65

SULFUR FORMS

% Pyntic Sulfur 0.95 0.92 1.38

% Sulfate Sulfur 0.07 0.07 0.10

% Organic Sulfur 0.62 0.61 0.91

% Total Sulfur 1.64 1.60 2.39

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing Oxidizing

Initial Deformation 1970 °F °F

H is Cone Height Softening (H = W) 2110 °F °F

W IS Cone Width Hemispherical (H = Vi W) 2130 °F °F

Fluid 2140 °F °F

AIR DRYING LOSS =16.37 

HARDGROVE GRINDA8ILITY INDEX = 65 @ 20.09 % Moisture

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY = 1.24

MINERAL ANALYSIS

Phos. pentoxide. P,0»

Silica. SiO,

Feme oxide. Fe,0j

Alumina. AI,O3

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide, K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

% Wt. 

Ignited Basis

OICKINSON LABONATOmOl INC

OICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

FQ BOX 12008 B. MSQ TEXAS 799130006 9O5B+M98



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

DATE 11-7-88

DRILLHOLE JK-11-2B

PROPERTY

REMARKS: t-0   ^H IQ 6~O O

National Centex*
MallStop956

Res Lon t Virginia. 22092

LAB NO 880618 - 005

SEAM: 

DEPTH:

PROJECT: 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture3 0

% Ash 5

% Volatile3 2

% Fixed Carbon3 1

E.M.
basis

.29

.58

.89

.24

Btu 8683

% Sulfur 1

SULFUR FORMS

% Pyritic Sulfur 1

% Sulfate Sulfur 0

% Organic Sulfur 0

% Total Sulfur 1

.94

Ibs

.19

.05

.70

.94

As received Dry

30.40
5.57

32.84
31.19

8669
1.93

SUL/MM

1.18
0.05
0.70
1.93

8.
47.
44.

basis

00
18
82

12456
2.

BTU

1.
0.
1.
2.

78

=

70
08
00
78

M&A free 
basis ULTIMATE ANALYSIS

Moisture

Carbon4 8

51.29
48.71

13539
3.02

2.23

1.85
0.08
1.09
3.02

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

6
0
0
1
5

Oxygen (diff)3 6

MINERAL ANALYSIS

Phos. pentoxide. P,0»

Silica. SiO,

Feme oxide. Fe,0,

Alumina. Al,05

E.M.
basis

.86

.59

.95

.04

.94

.58

.04

%

At received

48.
6.
0.
0.
1.
5.

36.

Wt.

78
59
94
04
93
57
15

Dry bam

70.09
4.59
1.36
0.06
2.78
8.00

13.12

ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation 2050 °F

H is Cone Height Softening <H = W) 2160 °F

W IS Cone Width Hemispherical IH = '/j W) 2170 °F

Fluid 2180 °F

Oxidizing

°F 

°F 

°F

Titama. TiO ?

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K ? 0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =10.93 

HARDGROVE GRINDABILITY INDEX = 69 @ 21.86 % Moisture

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY = 1.25

OICKINMN lAMJUTOMttt INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

Pa BOX 12006 a RftSa TEXAS 70904006 915««0<M



COAL-ANALYSIS REPORT

T0: UNITED STATES GEOLOGICAL SURVEY 
        HdLlonal Center        

DATE 11-7-88

DRILLHOLE JK-12-1

PROPERTY

REMARKS. JL) ~ f*»-4;XrC

yoo 
Rest-on, Virginia

LAB NO 

SEAM:

DEPTH:

880618 - 006

PROJECT. 

THICKNESS:

E.M. 
PROXIMATE ANALYSIS basis

% Moisture3 ^
% Ashl6

% Volatile3 5

% Fixed Carbon 11

Btu 5

% Sulfur 4

.25

.02

.77

.96

979
.95

As received

35.68
16.16
36.08
12.08

6032
5.00

Dry basis

25.13
56.10
18.77

9378
7.77

M&A free 
basis ULTIMATE ANALYSIS

74.
25.

93
07

12525
10. 38

Moisture

Carbon3 2

Hydrogen 6

Nitrogen 0

Chlorine 0

Sulfur 4

Ashl6

Oxygen ldiff)38

E.M. 
basis

.75

.39

.73

.23

.95

.02

.93

As received

33.
6.
0.
0.
5.

16.
38.

04
35
74
23
00
16
48

Dry

51.
3.
1.
0.
7.

25.
10.

ba»i«

37
66
15
36
77
13
56

Ibs SUL/MM BTU = 8.29

SULFUR FORMS

% Pyntic Sulfur 4 . 13

% Sulfate Sulfur 0 . 19

% Organic Sulfur 0.63

% Total Sulfur 4 . 95

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

4.16
0.19
0.65
5.00

6.47 8.65
0.30 0.40
1.00 1.33
7.77 10.38

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening IH= W) 

Hemispherical (H = Vj W)

Reducing

2050
2100
2160

Fluid 2200

Oxidizing

°F 

°F 

°F 

°F

AIR DRYING LOSS =13 . 07

HARDGROVE GRINDABILITY INDEX = 72 @ 26.01 % Moisture

FREE SWELLING INDEX = 0.0

WATER SOLUBLE CHLORINE =

APPARENT SPECIFIC GRAVITY =1.31

MINERAL ANALYSIS

Phos oentoxide. P 20,

Sihca, SiO,

Feme oxide. Fe,0j

Alumina. AI 2 0 5

Titania. Ti0 2

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K 20

Sodium oxide, Na,0

Undetermined

BASE/ACID RATIO

% Wt 

Ignited Basis

OICKINSON UUKMATOMffc INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

FQ BOX 12006 a FASQ TEXAS 79900006 915I5BW96



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

DATE H-7-88 

DRILLHOLE JK-12-2 

PROPERTY 

REMARKS. ijO

MallStop956
Rest-on, Virginia, 22092

LAB NO 

SEAM:

DEPTH:

880618 - 019

PROJECT: 

THICKNESS.

E.M. 
PROXIMATE ANALYSIS basis

% Moisture 28.89

% Ash 4 1.51

% Volatile 19.08

% Fixed Carbon 10. 52

Btu 2799

% Sulfur 7.08

Ibs

SULFUR FORMS

% Pyritic Sulfur 6.27

% Sulfate Sulfur 0.31

% Organic Sulfur 0.50

% Total Sulfur 7.08

As received

26.25
43.05
19.79
10.91

2903
7.34

SUL/MM

6.50
0.32
0.52
7.34

Dry basis

58.
26.
14.

38
84
78

3937
9.

BTU

8.
0.
0.
9.

95

=

82
43
70
95

M&A free 
basis

64
35

.48

.52

9458
23

25.

21
1
1

23

.91

28

.19

.03

.69

.91

6.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 15

Hydrogen 4

Nitrogen 0

Chlorine 0

Sulfur 7

Ash 41

Oxygen (diff) 3 0

.77

.68

.35

.11

.08

.51

.50

A« received

16.
4.
0.
0.
7.

43.
28.

35
44
36
11
34
05
35

Dry

22
2
0
0
9

58
6

  basis

.17

.04

.49

.16

.95

.38

.81

% Wt.

MINERAL ANALYSIS

Phos oentoxide. P 2 0,

Silica. SiO,

Ferric oxide. Fe sOj

Alumma, AljOj

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemisoher.cal (H = Vi Wl 

Fluid

Reducing

2410 °F
2490 °F
2530 °F
2650 °F

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K 20

Sodium oxide. Na 20

Undetermined 

BASE/ACID RATIO

AIR DRYING LOSS =11.99

HARDGROVE GRINDABILITY INDEX = 117

FREE SWELLING INDEX = 0.0

WATER SOLUBLE CHLORINE =

APPARENT SPECIFIC GRAVITY = 1.66

16.20 % Moisture

OICKINSON LMOJUTOmf*. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 a PASQ TEXAS 7991W006 9156844406



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

-^ ,., :*/~

DATE 11-7-88

DRILLHOLE JK-12-3

PROPERTY

REMARKS. ,,,. r\u/,+

hail Stop
Res ton, Vi.rgj.nlci

LAB NO

SEAM:

DEPTH:

880618 - 020

PROJECT: 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

E.M. 
basis

29.
23.
26.
21.

76
06
09
09

5706
11. 96

As received

31.38
22.53
25.49
20.60

5575
11.68

Dry basis

32.83
37.15
30.02

8124
17.02

M&A free E.M. 
basis ULTIMATE ANALYSIS basis

55
44

.30

.70

12094
25 .34

Moisture

Carbon 2 8

Hydrogen 5

Nitrogen 0

Chlorine 0

Sulfur 11

Ash 2 3

Oxygen ldiff)29

.79

.76

.58

.08

.96

.06

.77

As received

28.
5.
0.
0.

11.
22.
31.

13
88
57
08
68
53
13

Dry batit

40.99
3.46
0.83
0.12

17.02
32.83
4.75

Ibs SUL/MM BTU = 20.95

SULFUR FORMS

% Pyntic Sulfur 11   74

% Sulfate Sulfur 0.19

% Organic Sulfur 0. 03

% Total Sulfur 11- 96

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

11.47
0.18
0.03

11.68

16.72
0.27
0.03

17.02

24.89
0.40
0.05

25.34

FUSION TEMPERATURE OF ASH Reducing

H is Cone Height 

W is Cone Width

Initial Deformation

Softening (H = W)

Hemispherical (H = '/: W)

Fluid

1980 °F
1990 °F
2000 °F
2130 °F

Oxidizing

°F 

°F 

°F 

°F

AIR DRYING LOSS =26.31 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY = 1.44

* Insufficient Sample

MINERAL ANALYSIS

Phos pentoxide. P:0,

Silica. SiO,

Feme oxide. Fe?0j

Alumina. Al,03

Titania. TiO ?

Lime. CaO

Magnesia. MgO

Sulfur trioxide. S03

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

% Wt. 

Ignited Basis

DICKINSON LAKMATOIWfC. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

FQ BOX 12008 EL PASQ TEXAS 7991W006 9156BW86



COAL-ANALYSIS REPORT

Tp . UNITED STATES GEOLOGICAL SURVEY
        National Center"
         MailStop 956 "

      Res ton, Virginia 22092

DATE 11-7-88

DRILLHOLE JK-12-4

PROPERTY

REMARKS. \ju - O.H h tTO ^

LAB NO

SEAM:

DEPTH:

880618 - 021

PROJECT: 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

25.53
41.60
22.48
10.39

3685
3.03

Ibs

2.26
0.02
0.75
3.03

A? received Dry basis

26.49
41.06
22.19
10.26

3637
2.99

SUL/MM

2.24
0.02
0.73
2.99

55.
30.
13.

86
19
95

4948
4.

BTU

3.
0.
1.
4.

07

=s

04
02
01
07

M&A free 
basis

68
31

.40

.60

11210
9

8.

6
0
2
9

.21

22

.89

.05

.27

.21

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 2 0

Hydrogen 4

Nitrogen 0

Chlorine 0

Sulfur 3

Ash 41

Oxygen <diff)29

.42

.90

.40

.10

.03

.60

.55

As received

20.
4.
0.
0.
2.

41.
30.

16
98
39
10
99
06
32

Dry basis

27.42
2.74
0.53
0.13
4.07

55.86
9.25

% Wt.

MINERAL ANALYSIS

Phos pentoxide, P,0,

Silica; SiO,

Feme oxide. Fe,0,

Alumina. Al,0j

Ignited Basis

WATER SOLUBLE ALKALIES 

% Na,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening IH = W) 

Hemispherical <H= Vi W) 

Fluid

Reducing

2300 °F
2460 °F
2590 °F
2650 °F

Oxidizing

°F 

°F 

°F 

°F

Tuania. TiO?

Lime, CaO

Magnesia. MgO

Sulfur tnoxide, SO,

Potassium oxide. K,O

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =19.88

HARDGROVE GRINDABILITY INDEX = 126

FREE SWELLING INDEX = 0.0

WATER SOLUBLE CHLORINE =

APPARENT SPECIFIC GRAVITY = 1.57

8.25 % Moisture

OICKIMSON lAOOJUTOfltU. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 a PASQ TEXAS 799130006 915/584*498



COAL-ANALYSIS REPORT

Tn . UNITED STATES GEOLOGICAL SURVEYr o:
Net L j.uii snr~

CtillLfciL

Mail £>uup yoo
ntstj L.UII , vj.i.yiiiid z^uyz

OATE 12-15-88

DRILLHOLE JK-12-5 

PROPERTY 

REMARKS: oO ~ Q^ <O ^O 5~

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

35.46
10.43
29.30
24.81

6815
3.49

Ibs

1.98
0.36
1.15
3.49

As received

35.15
10.48
29.44
24.93

6848
3.50

SUL/MM

1.99
0.36
1.15
3.50

LAB NO 880809 -

SEAM: 

DEPTH-

-rv basis

16.17
45.39
38.44

10559
5.40

BTU =

3.07
0.56
1.77
5.40

M&A free 
basis

54
45

.15

.85

12595
6

5.

3
0
2
6

.44

11

.66

.66

.12

.44

017

PROJECT: 

THICKNESS:

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

E.M. 
basis

39
6
1
0
3

10
38

.66

.68

.01

.09

.49

.43

.64

As received

39.
6.
1.
0.
3.

10.
38.

85
66
01
09
50
48
41

Dry bei'u

61.45
4.20
1.56
0.14
5.40

16.17
11.08

% Wt.

MINERAL ANALYSIS

Phos pentoxide. P 2 0,

Silica. SiO,

Feme oxide, Fe 20j

Alumina. Al,0j

ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemispherical (H= '/: W) 

Fluid

Reducing

2010 °F 
2040 °F 
2050 °F 
2300 °F

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO,

Lime, CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide, K,0

Sodium oxide, Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =18.16 

HARDGROVE GRINDABILITY INDEX = 79 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

@ 20.76 % Moisture

OICKINSON LASONATOmU. INC.

DICKINSON 
LABORATORIES, ING.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 a MSa TEXAS 799130006 91SI584M86



COAL-ANALYSIS REPORT

Tn. UNITED STATES GEOLOGICAL SURVEYTO:
Natrruirax-

(JfcillLti i:
raaj.j. £>top yoo

KSi

DATE 12-15-88 

DRILLHOLE JK-12-6 

PROPERTY

REMARKS. U."- Q-HbiTCk

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

28.28
28.43
28.49
14.80

5057
5.19

Ibs

3.61
0.63
0.95
5.19

As received

27.49
28.74
28.80
14.97

5113
5.25

SUL/MM

3.65
0.63
0.97
5.25

stun,

LAB NO 

SEAM- 

DEPTH-

V Jirginj.d

880809 -

Try basis

39.
39.
20.

64
72
64

7051
7.

BTU

5.
0.
1.
7.

24

=

03
87
34
24

M&A free 
basis

65
34

.80

.20

11681
11

10.

8
1
2

11

.99

27

.34

.45

.20

.99

ttuyt

018

PROJECT: 

THICKNESS:

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

MINERAL ANALYSIS

Phos pentoxide. P,0,

Silica, SiO,

Feme oxide. Fe,0j

Alumina. Al,0j

E.M. 
basis

29.37
5.47
0.59
0.07
5.19

28.43
30.88

%

As received

29.
5.
0.
0.
5.

28.
30.

Wt

69
41
59
07
25
74
25

Dry basis

40.95
3.21
0.82
0.10
7.24

39.64
8.04

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

H is Cone Height 

W is Cone Width

Initial Deformation

Softening (H = Wl

Hemispherical (H = '/? W)

2160 °F
2320 °F 
2380 °F

Fluid 2410 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. Ti0 2

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. Na>0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =18.88 

HARDGROVE GRINDABILITY INDEX = 91 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

@ 10.62 % Moisture

OICKINSON lAMMATOmi*. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

FO BOX 12006 EL F*SO, TEXAS 799130006 9195BM486



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

DATE 12~15~"88 

DRILLHOLE JK 12  7 

PROPERTY 

REMARKS. D-

MallStop

LAB. NO

SEAM:

DEPTH:

880809 - 019

PROJECT: 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M.
basis

23.54
48.34
18.46
9.66

2398
7.36

Ibs

5.91
0.63
0.82
7.36

As received

24.22
47.91
18.29
9.58

2376
7.29

SUL/MM

5.86
0.62
0.81
7.29

^rv basis

63.22
24.14
12.64

3136
9.63

BTU =

7.73
0.82
1.08
9.63

M&A free 
basis

65
34

.63

.37

8526
26

30.

21
2
2

26

.17

68

.02

.23

.92

.17

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (di«)

MINERAL ANALYSIS

Phos oentoxide. PjOs

Silica. SiO,

Ferric oxide. Fe^

Alumina. Al,0j

E.M. 
basis As received

12
4
0
0
7

48
27

.68

.14

.24

.09

.36

.34

.15

% Wt.

12.
4.
0.
0.
7.

47.
27.

57
20
24
09
29
91
70

Dry basis

16.59
1.97
0.32
0.12
9.63

63.22
8.15

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation 2470 °F

H is Cone Height Softening (H = W) 2580 °F

W is Cone Width Hem.spher.ca! (H = V, W) >2700 °F

Fluid >2700 °F

AIR DRYING LOSS =19.31 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

Oxidizing

°F 

°F 

°F

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

DICKIMSOM lAMMUTOmeS. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

FO BOX 12006 EL WSQ TEXAS 79900006 915/5BW498



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY
Nab .Luudl 
MailStop956

~t Vliyxnia

DATE 12-15-88

DRILLHOLE JK-12-8

PROPERTY

REMARKS. ij - CX H (, i- 0*3

LAB NO 880809 - 016

SEAM:

DEPTH:

PROJECT:

THICKNE!

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

34.32
4.48

31.22
29.98

8071
0.26

Ibs

0.01
0.02
0.23
0.26

As received

36.02
4.36

30.41
29.21

7862
0.26

SUL/MM

0.01
0.02
0.23
0.26

Dry basis

6.
47.
45.

82
53
65

12289
0.

BTU

0.
0.
0.
0.

40

=

01
04
35
40

M&A free 
basis

51.01
48.99

13188
0.43

0.33

0.01
0.04
0.38
0.43

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

MINERAL ANALYSIS

Phos pentoxide, P,0,

Silica. SiO,

Ferric oxide. Fe,0j

Alumina Al,O.

E.M. 
basis As recaivad

47
7
0
0
0
4

39

.78

.30

.59

.09

.26

.48

.50

% Wt

46.
7.
0.
0.
0.
4.

40.

55
40
58
09
26
36
76

Dry bam

72.75
5.26
0.90
0.13
0.40
6.82

13.74

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

H is Cone Height 

W is Cone Width

Initial Deformation

Softening (H = W)

Hemispherical (H = '/j W)

Fluid

2000 °F
2090 °F
2100 °F
2150 °F

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SOj

Potassium oxide. K,0

Sodium oxide, NajO

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =21.79 

HARDGROVE GRlNDABILITY INDEX = 73 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

18.20 % Moisture

DICKIMMM LASOJtilTOmU. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

Pa BOX 12006 a PASQ TEXAS 79900006 915J58W86



COAL-ANALYSIS REPORT

DATE : 11-1-89 

Drill Hole : JK-13-1

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 001

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

22.51
21.25
32.11
24.13

71129
1.72

Ibs

1.20
0.15
0.37
1.72

As received

26.15
20.25
30.60
23.00

6985
1.64

SUL/MM

1.15
0.15
0.34
1.64

_"'v basis

27.
41.
31.

42
43
15

9458
2.

BTU

1.
0.

  0.
2.

23

=

55
20
48
23

M&A free 
basis

57.09
42.91

13032
3.07

2.35

2.14
0.27
0.66
3.07

ULTIMATE ANALYSIS

Moisture

Caroon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen Idiff)

MINERAL ANALYSIS

Phos pentoxide. PjO»

Silica. Si0 2

Feme oxide. Fe,0j

Alumina. AI 2 Oj

E.M. 
basis As received

40
6
0
0
1

21
29

.77

.16

.92

.03

.72

.25

.15

% wt.

38.
6.
0.
0.
1.

20.
31.

 

86
40
88
03
64
25
94

Dry bam

52.61
4.70
1.19
0.04
2.23

27.42
11.81

Ignited Basis

WATER SOLUBLE ALKALIES 

% Na,0 =

FUSION TEMPERATURE OF ASH Reducing

H is Cone Height 

W is Cone Width

Initial Deformation

Softening (H = Wl

Hemisohencal (H = '/2 W)

Fluid

2480 °F
2510 °F
2530 °F
2550 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur trioxide. SO,

Potassium oxide. K 2 0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =22.48 

HARDGROVE GRINDABILITY INDEX = 52 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

@ 4.74 % Moisture

DICKINSON LABORATORIES. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 EL PASO, TEXAS 79900006 91568W86



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-13-2-

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER : 890483 - 002

Int : . Thickness

W

PROXIMATF. ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

28.90
10.48
28.94
31.68

7873
1.99

Ibs

1.19
0.15
0.65
1.99

A$ received

32.93
9.89

27.30
29.88

7426
1.87

SUL/MM

1.13
0.14
0.60
1.87

Try basis

14.
40.
44.

74
70
56

11073
2.

BTU

1.
0.

  0.
2.

79

=

68
20
91
79

M&A tree 
basis

47.74
52.26

12987
3.27

2.52

1.97
0.24
1.06
3.27

ULTIMATE ANALYSIS

Vloisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen IdifH

E.M. 
basis

44
6
1
0
1

10
35

.99

.27

.03

.04

.99

.48

.20

As received

42.
6.
0.
0.
1.
9.

38.

44
55
97
04
87
89
24

Dry basis

63.27
4.27
1.45
0.06
2.79

14.74
13.42

% Wt '

MINERAL ANALYSIS

Phos oentoxide. PjO,

Silica. SiO,

Feme oxide. Fe,0|

Alumina. Al,0j

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemispherical (H = Vi W) 

Fluid

Reducing

2020
2040
2070
2100

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO ?

Lime. CaO

Magnesia. MgO

Sulfur trioxide. SOj

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =23.88 

HARDGROVE GRINDABILITY INDEX = 64 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

@ 11.89 % Moisture

OICKINCON LABOJUTOMIES. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 EL MSQ TEXAS 799130008 915/584*06



COAL-ANALYSIS REPORT

DATE 6-21-88

DRILLHOLE JK-14-A

PROPERTY

REMARKS: O

T0: UNITED STATES GEOLOGICAL SURVEY 
National Centei:
nail stop 

Reston,Virginia

LAB NO 

SEAM:

DEPTH:

880303 - 030

PROJECT: 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyrmc Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

30.40
10.66
31.57
27.37

7854
2.25

Ibs

1.94
0.04
0.27
2.25

As received

33.36
10.20
30.23
26.21

7520
2.15

SUL/MM

1.86
0.04
0.25
2.15

Dry basis

15.
45.
39.

31
36
33

11285
3.

BTU

2.
0.
0.
3.

23

=

79
05
39
23

M&A free 
basis

53
46

.56

.44

13325
3

2.

3
0
0
3

.82

86

.30

.06

.46

.82

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 4 3

Hydrogen 6

Nitrogen 0

Chlorine 0

Sulfur 2

Ash 10

Oxygen (di»f) 35

.79

.66

.91

.06

.25

.66

.67

As received

41.
6.
0.
0.
2.

10.
37.

\

93
86
87
06
15
20
93

Dry bam

62.91
4.69
1.31
0.09
3.23

15.31
12.46

% Wt.

MINERAL ANALYSIS

Phos. pentoxide. PjO,

Silica. SiO,

Ferric oxide, Fe,0j

Alumina. Al,0j

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening IH = W) 

Hemispherical (H = ViW) 

Fluid

Reducing

1940 °F
1970 °F
1990 °F
2050 °F

Oxidizing

°F 

°F 

°F 

°F

Titania, TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. NajO

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =28.94 

HARDGROVE GRINDABILITY INDEX = 50 §

FREE SWELLING INDEX = Q.O 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

6.22 % Moisture

DICXMMON LAMNUTOIUfS. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

FQ BOX 12038 a F*SQ TEXAS 7891M006 915/5844406



COAL-ANALYSIS REPORT

ro; UNITED STATES GEOLOGICAL SURVEY 
National Center ~~ 
nail stop

DATE 6-21-88 

DRILLHOLE JK-14-B1 

PROPERTY 

REMARKS. VAJ

7Virginia

LAB NO 

SEAM:

DEPTH:

880303 - 031

PROJECT: 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

31.93
5.31

30.81
31.95

8269
0.89

Ibs

0.43
0.03
0.43
0.89

As received

36.90
4.92

28.56
29.62

7665
0.83

SUL/MM

0.40
0.03
0.40
0.83

Dry basis

7.
45.
46.

80
26
94

12148
1.

BTU

0.
0.
0.
1.

31

=

63
04
64
31

M&A free 
basis

49
50

.08

.92

13175
1

1.

0
0
0
1

.42

08

.69

.05

.68

.42

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 47

Hydrogen 6

Nitrogen 0

Chlorine 0

Sulfur 0

Ash 5

Oxygen Idiff) 38

.37

.95

.97

.07

.89

.31

.44

As received

43.
7.
0.
0.
0.
4.

42.

91
26
90
06
83
92
12

Dry basis

69.59
4.96
1.42
0.10
1.31
7.80

14.82

% Wt.

MINERAL ANALYSIS

Phos. pentoxide. PjO,
Silica. SiO,

Ferric oxide. Fe,0j

Alumina. Al,0j

Ignited Basis

WATER SOLUBLE ALKALIES 

% Na,0 =

% K,0 «

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hem.spherical (H = Vi W) 

Fluid

Reducing

1920 °F 
2070 °F 
2090 °F 
2130 °F

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur trioxide. SO,

Potassium oxide. K,0

Sodium oxide. Na»0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =32.11 

HARDGROVE GRINDABILITY INDEX = 61 @

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

7.06 % Moisture

OICKINSON lASOJUTOmU. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL WSO, TEXAS 799130006 915684*96



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

DATE 11-7-88

DRILLHOLE JK-14-CS

PROPERTY

REMARKS: ,) - ~_'-> (? *p'.

Net Lj.uucil

MailStop956
Res Luii ,Vlxr<jj.iu.a22092

LAB. NO

SEAM:

DEPTH:

880618 - 024

PROJECT: 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

26.59
40.02
19.93
13.46

3464
3.99

Ibs

3.48
0.08
0.43
3.99

As received

26.88
39.87
19.85
13.40

3450
3.97

SUL/MM

3.47
0.08
0.42
3.97

Dry

54
27
18

basis

.52

.15

.33

4718
5

BTU

4
0
0
5

.43

=

.75

.10

.58

.43

M&A free 
basis

59
40

.70

.30

10374
11

11.

10
0
1

11

.94

51

.43

.23

.28

.94

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 2 0

Hydrogen 5

Nitrogen 0

Chlorine 0

Sulfur 3

Ash40
Oxygen (diff)29

.63

.05

.42

.05

.99

.02

.84

At received

20.
5.
0.
0.
3.

39.
30.

54
07
42
05
97
87
08

Dry bet'u

28.10

2.82
0.57
0.07
5.43

54.52
8.49

*

% Wt.

MINERAL ANALYSIS

Phos. pentoxide. P,0S

Silica: SiO,

Ferric oxide. Fe 20j

Alumina, Al,0j

ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemispherical (H = '/»W) 

Fluid

Reducing

2360 °F
2570 °F
2600 °F
2670 °F

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =24.08 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY = 1.53

* Insufficient Sample

DICXINMN IAMMATOMM. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQBGK12006 aPASQTEXAS799O0006 915BMQ<06



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY
National uent-eir
naix £>^op

'I \^ v (0 Keston, v j.jrgj.nj.a ^zuyz

DATE 11-7-88

DRILLHOLE JK-14-B2 

PROPERTY 

REMARKS: UC - ^4 {j?5~| QL.

E.M. 
PROXIMATE ANALYSIS basis

% Moisture 34.71

% Ash 3 . 58
% Volatile 31. 00

% Fixed Carbon 30.71

Q 1 Q Q g(u OJLOO

% Sulfur 0.58

LAB NO 880618 - 022

SEAM: PROJECT: 

DEPTH: THICKNESS:

As received

37.53
3.43

29.67
29.37

7834
0.56

Dry basis

5.49
47.49
47.02

12541
0.89

M&A free 
basis ULTIMATE ANALYSIS

Moisture

E.M. 
basis

Carbon 5 1 .

50.
49.

24
76

13269
0. 94

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

7.
0.
0.
0.
3.

Oxygen Idiff) 36.

17
10
95
06
58
58
56

As received

48.
7.
0.
0.
0.
3.

38.

96
28
90
06
56
43
81

Dry basis

78.
4.
1.
0.
0.
5.
8.

38
93
45
10
89
49
76

Ibs SUL/MM BTU = 0.71

SULFUR FORMS

% Pyntic Sulfur 0. 14

% Sulfate Sulfur 0.04

% Organic Sulfur 0.40

% Total Sulfur 0.58

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

0.13
0.03
0.40
0.56

0.21
0.06
0.62
0.89

0.22
0.06
0.66
0.94

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemispherical (H= '/»W) 

Fluid

Reducing

2180 °F
2200 °F
2210 °F
2240 °F

Oxidizing

°F 

°F 

°F 

°F

MINERAL ANALYSIS

Phos. pentoxide. P,0»

Silica. SiO,

Feme oxide. Fe,0j

Alumina. AI 2Oj

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

% Wt. 

Ignited Basis

AIR DRYING LOSS =13.03 

*DGROVE GRINDABILITY INDEX = 76 @ 28.17 % Moisture

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY = 1.21

OICKINSOM LABOJUTOmCC. INC

KINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQBGK1200B ELMSGLTEXAS 799130006 915/5844486



COAL-ANALYSIS REPORT

T0: UNITED STATES GEOLOGICAL SURVEY
National Centeir

:. T- ^ : ? Mall stop 956
Reston

DATE 11-7-88 

DRILLHOLE JK-14-B3 

PROPERTY 

REMARKS. jj~ ^mfltTl'b

E.M. 
PROXIMATE ANALYSIS basis

% Moisture 3 2 .63

% Ash 2.70

% Volatile 13 . 41

% Fixed Carbon 51. 26

Btu 8695
% Sulfur 0.30

Ibs

SULFUR FORMS

% Pyritic Sulfur 0.01

% Sulfate Sulfur 0.14

% Organic Sulfur 0. 15

% Total Sulfur 0.30

f V 1.rgima li^uy^

LAB N0 880618 - 023

SEAM: PROJECT: 

DEPTH: THICKNESS.

As received

34.54
2.62

13.03
49.81

8448
0.29

SUL/MM

0.01
0.14
0.14
0.29

Dry

4
19
76

basis

.00

.90

.10

12906
0

BTU

0
. 0

0
0

.44

=

.01

.21

.22

.44

M&A free 
basis ULTIMATE ANALYSIS

Moisture

E.M. 
basis

Carbon 5 1

20
79

.73

.27

13444
0

0.

0
0
0
0

.46

34

.01

.22

.23

.46

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

6
1
0
0
2

Oxygen (diffl 3 7

MINERAL ANALYSIS

Phos penioxide. P,0»

Silica. SiO,

Feme oxide. Fe,0j

Alumina. Al,0]

.18

.91

.04

.04

.30

.70

.83

%

As rec»iv*d

49.
7.
1.
0.
0.
2.

39.

Wt.

73
03
01
04
29
62
28

Dry b«»i*

75.97
4.84
1.54
0.07
0.44
4.00

13.14

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

H is Cone Height 

W is Cone Width

Initial Deformation

Softening (H = W)

Hemispherical <H= '/i W)

Fluid

2150 °F
2570 °F
2580 °F
2590 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia, MgO

Sulfur tnoxide. SO)

Potassium oxide. K,0

Sodium oxide. Na,0
Undetermined 

BASE/ACID RATIO

AIR DRYING LOSS =14.62

HARDGROVE GRINDABILITY INDEX = 66

FREE SWELLING INDEX = 0.0

WATER SOLUBLE CHLORINE =

APPARENT SPECIFIC GRAVITY = 1.22

23.33 % Moisture

OICKIMSOM l

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

Pfl BOX 12006 EL PASO, TEWS 799130006 91958W96



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

DATE : 11-1-89 

Drill Hole : JK-16.1

LAB NUMBER 

Int :

890483 - 030

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

26.52
10.80
30.65
32.03

8105
3.59

Ibs

it

it

As received

33.91
9.71

27.57
28.81

7290
3.23

SUL/MM

- rv

14
41
43

M&A free 
basis basis

.69

.71 48.90

.60 51.10

11030 12930
4

BTU

.88 5.73

4.43

ULTIMATE ANALYSIS

Moisture

CarDon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen Idiff)

MINERAL ANALYSIS

Phos pentoxide. P205

Silica. SiO,

Feme oxide. Fe 20j

Alumina. AljOj

E.M. 
basis

45
6
1
0
3

10
32

.89

.32

.05

.09

.59

.80

.26

%

As received

41.
6.
0.
0.
3.
9.

37.

Wt*'

28
81
95
08
23
71
94

Dry bam

62.

4.
1.
0.
4.

14.
11.

46
56
43
12
88
69
86

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,O =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemispherical <H= Yi W)

Reducing

2020 °F 
2050 O F 
2070 °F

Fluid 2090 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO ?

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =29.37 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON LABO&TOmi*. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 a MSQ TEXAS 799130006 915/5844486



COAL-ANALYSIS REPORT

DATE : 11-1-89 

Drill Hole : JK-16.2

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 031

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

28.30
6.26

32.79
32.65

8740
1.43

Ibs

0.89
0.15
0.39
1.43

As received

34.00
5.76

30.19
30.05

8045
1.31

SUL/MM

0.82
0.13
0.36-
1.31

Dry

8
45
45

basis

.73

.74

.53

12190
1

BTU

1
0
0
1

.99

=

.25

.20

.54

.99

M&A free 
basis

50.11
49.89

13356
2.18

1.63

1.37
0.22
0.59
2.18

ULTIMATE ANALYSIS

Moisture

CarDon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diH)

E.M. 
basis

49
6
1
0
1
6

34

.58

.80

.25

.07

.43

.26

.61

As received

45.
7.
1.
0.
1.
5.

38.

63
15
15
06
31
76
94

Dry bai'u

69.14
5.07
1.74
0.10
1.99
8.73

13.23

% Wt

MINERAL ANALYSIS

Phos. pentoxide. P,0,

Silica. SiO,

Feme oxide. Fe,05

Alumina. Al,0)

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemispherical (H= V4 W) 

Fluid

Reducing

2190 °F
2210 °F
2220 °F
2230 °F

Oxidizing

°F 

°F 

°F

«F

Tuania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S05

Potassium oxide, K,0

Sodium oxide. Na 20

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =29.04 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON LACO&TOMtU. INC
I bo

OICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL RUSQ TEXAS 79984006 915/5844496



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

DATE : 11-1-89 

Drill Hole : JK-16.

PROXIMATE ANALYSIS

% Moisture 

% Ash 

% Volatile 

% Fixed Carbon

Btu

% Sulfur

3

E.M. 
basis

28 
4 

32
34

.91 

.11 

.90 

.08

8895
0 .99

Ibs

LAB 

Int

As received

34.80 
3.77 

30.18 
31.25

8158
0.91

SUL/MM

NUMBER :

'-<~Y basis

5. 
46. 
47.

78 
29 
93

12512
1.

BTU

39

=

890483 - 032 

Thickness :

M&A free 
basis

49 
50

.13 

.87

13280
1

1.

.48

12

ULTIMATE ANALYSIS

Moisture 

Caroon 

Hydrogen 

Nitrogen

Chlorine

Sulfur

Ash

Oxygen Idifl)

MINERAL ANALYSIS

E.M. 
basis As received

51.83 47.53 
6.74 7.11 
1.11 1.02
0.09 0.08
0.99 0.91
4.11 3.77

35.13 39.58

% Wt.'

Ignited Basis

Dry basis

72.91 
4.93 
1.57
0.13
1.39
5.78

13.29

SULFUR FORMS

%

%

Pyntic Sulfur

Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

0
0
0
0

.41

.12

.46

.99

0.37
0.11
0.43
0.91

0.
0.
0.
1.

57
16
66
39

0
0
0
1

.61

.17

.70

.48

Phos oentoxide. P 2 0,

Silica. SiO,

Feme oxide. Fe,0j

Alumina. Al,0 }

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening <H = W) 

Hem.sphencal (H = '/j Wl

Reducing

2150 °F
2180 °F
2190 °F

Fiu.d 2200 a F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO ?

Lime CaO

Magnesia. MgO

Sulfur tnoxide. S0 }

Potassium oxide. K,0

Sodium oxide, Na ?0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =29.51 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKIMSON lASOfttTONItt. tMC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 El PASQ TEXAS 799130006 9156MM8B



COAL-ANALYSIS REPORT

DATE : 11-1-89 

Drill Hole : JK-16.4

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 033

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

24.91
8.74

34.77
31.58

9002
3.80

Ibs

2.79
0.09
0.92
3.80

As received

29.92
8.16

32.45
29.47

8401
3.55

SUL/MM

2.60
0.08
0.87
3.55

'.>v basis

11.

46.
42.

64
31
05

11988
5.

BTU

3.
0.
1.
5.

06

=

71
12
23
06

M&A free 
basis

52
47

.41

.59

13567
5

4.

4
0
1
5

.73

23

.20

.13

.40

.73

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 51

Hydrogen 6

Nitrogen 1

Chlorine 0

Sulfur 3

Ash 8

Oxygen (diff) 28

.06

.24

.08

.09

.80

.74

.99

As received

47.
6.
1.
0.
3.
8.

32.

65
57
01
08
55
16
98

Dry bam

67.99

4.60
1.44
0.12
5.06

11.64
9.15

% Wt'.

MINERAL ANALYSIS

Phos pentoxide. P,0,

Silica. SiO,

Ferric oxide. Fe : 0j

Alumina. AljOj

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

HemisDhencal (H = '/7 W) 

Fluid

Reducing

2110 °F
2120 °F
2140 °F
2160 °F

Oxidizing

°F 

°F 

°F 

°F

Titarua TiO,

Lime. CaO

Magnesia. MgO

Sulfur trioxide. SOj

Potassium oxide. K,0

Sodium oxide. Na 70

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =25.43 

HARDGROVE GRINDABILITY INDEX = it

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINCON LABOJ&TOmU. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 EL MSa TEXAS 799130006 91958W98



COAL-ANALYSIS REPORT

DATE : 11-1-89 

Drill Hole : JK-16.5

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 034

Thickness

                -     

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

, 
E.M. 
basis

25
25
24
25

.09

.18

.70

.03

6094
6

*
*

.42

Ibs

As received

28.47
24.04
23.58
23.91

5819
6.13

SUL/MM

- rv

33
32
33

  
M&A free 

basis basis

.61

.97 49.67

.42 50.33

8136 12255
8

BTU

.56 12.90

= 10.53

ULTIMATE ANALYSIS

Moisture

Caroon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

MINERAL ANALYSIS

Phos pentoxide. P 2 0,

Sihca. SiO,

Fernc oxide. Fe,0j

Alumina. Al,0j

===== 
E.M. 

basis As received

34
5
0
0
6

25
28

.10

.36

.73

.09

.42

.18

.12

% Wt

32.
5.
0.
0.
6.

24.
30.

56
62
70
08
13
04
87

Dry basis

45.52
3.40
0.98
0.12
8.56

33.61
7.81

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = wi 

Hemispherical (H = ViW) 

Fluid

Reducing

1930 OF
1960 °F
1970 °F
1990 °F

Oxidizing

°F

°F 

°F 

°F

Tuania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S0}

Potassium oxide, K,0

Sodium oxide. Na,0

Undetermined 

BASE/ACID RATIO

AIR DRYING LOSS =24.75 

HARDGROVE GRINDABILITY INDEX = * 

FREE SWELLING INDEX = * 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKINSON LMOJCkTONIf*. INC 103

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 EL RUSCl TEXAS 799130008 9156BtM96



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

DATE : 11-1-89 

Drill Hole : JK-16.

PROXIMATE ANALYSIS

% Moisture 

% Ash 

% Volatile 

% Fixed Carbon

Btu

% Sulfur

6

E.M. 
basis

25 
16 
29 
28

.99 

.13 

.25 

.63

7610
5 .97

Ibs

LAB 

Int

As received

30.42 
15.17 
27.50 
26.91

7155
5.61

SUL/MM

NUMBER :

Dry basis

21. 
39. 
38.

80 
53 
67

10282
8.

BTU

06

=

890483 - 035 

Thickness :

M&A free 
basis

50 
49

.54 

.46

13148
10

7.

.31

84

ULTIMATE ANALYSIS

Moisture 

Carbon 

Hydrogen 

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

MINERAL ANALYSIS

E.M. 
basis As received

42.39 39.85 
5.89 6.21 
0.97 0.91
0.07 0.07
5.97 5.61

16.13 15.17
28.58 32.18

% Wt.

ignited Basis

Dry basis

57.27 
4.03 
1.30
0.10
8.06

21.80
7.44

SULFUR FORMS

%

%

Pyntic Sulfur

Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

4
0
1
5

.86

.01

.10

.97

4.57
0.01
1.03'
5.61

6.
0.
1.
8.

56
01
49
06

8
0
1

10

.39

.01

.91

.31

Phos pentoxide. P 2 0,

Silica. SiO,

Fernc oxide. Fe,0j

Alumina. Al,0 5

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

H is Cone Height 

W is Cone Width

Initial Deformation

Softening <H = W)

Hemispherical (H= V4 W)

Fluid

1960 °F 
1980 °F 
1990 °F 
2000 °F

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO ?

Lime. CaO

Magnesia. MgO

Sulfur tnoxide, S0 3

Potassium oxide. K,0

Sodium oxide. Na|0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =25.00 

HARD6ROVE GRINDABILITY INDEX = it

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON LMOfUTOWtt. MC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

FQ BOX 12006 EL ffSO, TEXAS 799130008 915684*496



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

DATE : 11-1-89 

Drill Hole : JK-16.

PROXIMATE ANALYSIS

% Moisture 

% Ash 

% Volatile 

% Fixed Carbon

Btu

% Sulfur

7

E.M. 
basis

30 
16 
26 
26

.62 

.43 

.83

.12

6683
3 .56

Ibs

LAB 

Int

A? received

32.92 
15.88 
25.94 
25.26

6461
3.44

SUL/MM

NUMBER :

?rv basis

23. 
38. 
37.

68 
67 
65

9633
5.

BTU

13

=

890483 - 036 

Thickness :

M&A free 
basis

50 
49

.66 

.34

12621
6

5.

.73

32

ULTIMATE ANALYSIS

Moisture 

Carbon 

Hydrogen 

Nitrogen

Chlorine

Sulfur

Ash

Oxygen idiff)

MINERAL ANALYSIS

E.M. 
basis As received

37.88 36.63 
6.47 6.62 
0.87 0.84
0.07 0.06
3.56 3.44

16.43 15.88
34.72 36.53

% wt!
Ignited Basis

Dry bem

54.60

4.38 
1.26
0.10
5.13

23.68
10.85

SULFUR FORMS
OXO ^ ^ ̂  ^ «  » .     .

%
%

Pyritic Sulfur

Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

2
0
1
3

.48

.04

.04

.56

2.39
0.04
1.01
3.44

3.
0.
1.
5.

57
05
51
13

4
0
1
6

.68

.07

.98

.73

Phos pentoxide. P,0S

Silica. SiO,

Feme oxide. Fe,0j

Alumina. Al,0j

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening <H = Wl 

Hemispherical <H= '/j W) 

Fluid

Reducing

2070 °F 
2100 °F 
2130 °F 
2180 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxiae. SO,

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =28.55 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 a PASO, TEXAS 799134008 915/584*496
DICKIMSON L INC.



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail stop 956 

Reston, Virginia 22092

DATE : 11-1-89 

Drill Hole : JK-16.8

LAB NUMBER 

Int :

890483 - 037

Thickness

PROXIMATF. ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

25.79
34.05
21.54
18.62

4659
2.27

Ibs

1.62
0.04
0.61
2.27

As received

29.68
32.26
20.41
17.65

4415
2.15

SUL/MM

1.54
0.04
0.57
2.15

" ry basis

45.
29.
25.

88
02
10

6279
3.

BTU

2.
0.
0.
3.

06

=

19
05
82
06

M&A free 
basis

53
46

.63

.37

11602
5

4.

4
0
1
5

.65

87

.04

.10

.51

.65

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 27

Hydrogen 5

Nitrogen 0

Chlorine 0

Sulfur 2

Ash 34

Oxygen IdiM) 29

.74

.28

.68

.02

.27

.05

.96

As received

26.
5.
0.
0.
2.

32.
33.

29
59
64
01
15
26
06

Dry basis

37.38
3.23
0.91
0.02
3.06

45.88
9.52

% Wt.'

MINERAL ANALYSIS

Phos pentoxide. P,0,

Silica. SiO,

Ferric oxide. Fe,0j

Alumina. Al,0j

Ignited Basis

WATER SOLUBLE ALKALIES 

% Na,0 =

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation >2700 °F

H is Cone Height Softening (H = W) >2700 °F

W is Cone Width Hemispherical <H= '/» W» >2700 °F

Fluid >2700 °F

AIR DRYING LOSS =25.38 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SOj

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

DICKINSON LASofc&TOIUfft, INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL RUSOt TOWS 799130008 918584*06



COAL-ANALYSIS REPORT

DATE : 11-1-89 

Drill Hole : JK-16.9

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 038

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

30.73
12.28
28.27
28.72

7445
2.34

Ibs

2.28
0.03
0.03
2.34

As received

32.01
12.05
27.75
28.19

7307
2.29

SUL/MM

2.23
0.03
0.03
2.29

'-^ry basis

17.
40.
41.

72
82
46

10747
3.

BTU

3.
0.

. 0.
3.

37

=

28
04
05
37

M&A free 
basis

49.61
50.39

13063
4.10

3.13

3.99
0.05
0.06
4.10

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (difft

E.M. 
basis

42
6
0
0
2

12
35

.77

.36

.87

.04

.34

.28

.34

As received

41.
6.
0.
0.
2.

12.
36.

98
45
85
04
29
05
34

Dry basis

61.74
4.22
1.26
0.06
3.37

17.72
11.63

% wt.'
MINERAL ANALYSIS

Phos pentoxide. P 2 0,

Silica, SiO,

Ferric oxide, Fe,0j

Alumina, Al,0j

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = Wl 

Hemispherical <H= '/jWI 

Fluid

Reducing

2000
2010
2020
2060

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur trioxide, SOj

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =25.06 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKINSON LASOftATOWES. IWC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12008 EL ffSO, TEXAS 799130006 915£84««6



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-16.10

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 039

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SUCFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

26.66
5.97

34.29
33.08

9.205
1.16

Ibs

0.63
0.01
0.52
1.16

As received

29.83
5.71

32.81
31.65

8807
1.11

SUL/MM

0.60
0.01
0.50
1.11

_ rv basis

8.
46.
45.

14
76
10

12552
1.

BTU

0.
0.
0.
1.

58

=

85
01
72
58

M&A free 
basis

50.90
49.10

13663
1.72

1.26

0.93
0.01
0.78
1.72

ULTIMATE ANALYSIS

Moisture

Caroon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen idiff)

MINERAL ANALYSIS

Phos pentoxide. P,0,

Silica. SiO,

Feme oxide. Fe,0 3

Alumina. Al,0j

E.M 
basis As received

52
6
1
0
1
5

33

.04

.43

.10

.03

.16

.97

.27

% wf

49.
6.
1.
0.
1.
5.

35.

79
64
06
03
11
71
66

Dry basis

70.96
4.70
1.51
0.05
1.58
8.14

13.06

ignited Basis

WATER SOLUBLE ALKALIES 

% Na,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemispherical IH= '/jWI 

Fluid

Reducing

1980 °F
1990 °F
2000 °F
2010 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SOj

Potassium oxide. K,0

Sodium oxide. Na ? 0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =16.76 

HARDGROVE GRINDABILITY INDEX = 51 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

15.70 % Moisture

OICKINSON LABORATORIES. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL RUSQ TEXAS 799130006 9195840495



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-16.11

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 040

Thickness

Z

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

28.40
30.07
22.87
18.66

5012
1.08

Ibs

*
*

As received

27.
30.
23.
18.

56
42
14
88

5071
1. 09

SUL/MM

M&A free 
"TV basis basis

41.99
31.94 55.06
26.07 44.94

7001 12068
1.51 2.61

BTU = 2.15

ULTIMATE ANALYSIS

Moisture

Caroon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen idiffl

E.M. 
basis

28
5
0
0
1

30
33

.59

.63

.69

.02

.08

.07

.92

As received

28
5
0
0
1

30
33

.93

.56

.69

.02

.09

.42

.29

Dry

39
3
0
0
1

41
12

be*is

.94

.42

.96

.03

.51

.99

.15

% wV.
MINERAL ANALYSIS

Phos pentoxide. P ? 0,

Silica. SiO,

Feme oxide. Fe,0 3

Alumina. Al,0i

Ignited Basis

WATER SOLUBLE ALKALIES 

% Na,0 =

FUSION TEMPERATURE OF ASH Reducing

H is Cone Height 

W is Cone Width

Initial Deformation

Softening (H = Wl

Hemispherical (H = '/; Wl

Fluid

1960 °F 
1980 °F 
2000 °F 
2010 °F

Oxidizing

°F 

°F 

°F 

°F

Tuania TiO,

Lime. CaO

Magnesia. MgO

Sulfur inoxide. SO,

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined 

BASE/ACID RATIO

AIR DRYING LOSS -22.89 

HARD6ROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKINSON LACoftATONIE*. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

FQ BOX 12006 EL HSQ TEXAS 7991M006 915/58+4496



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-16.12

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 041

Thickness

E.M.
PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

%

Btu

Sulfur

basis

21.
36.
20.
20.

98
37
76
89

4793
5. 44

Ibs

As received

25.
34.
19.
19.

78
60
75
87

4560
5. 18

SUL/MM

_~ r v

46
26
26

basis

.62

.61

.77

6144
6

BTU

.97

=

M&A free
basis

49
50

.85

.15

11509
13

11.

.06

36

E.M.
ULTIMATE ANALYSIS basis As received

Moisture
Caroon 26. 74 25.43

Hydrogen 4.52 4.85

Nitrogen 0.34 0.32

Chlorine 0.02 0.02

Sulfur 5.44 5.18
Ash36.37 34.60

Oxygen idiMI 26.57 29.60

% Wt'

MINERAL ANALYSIS ignited Basis

Dry bem

34.27
2.64
0.43
0.02
6.97

46.62
9.05

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic

% Total

Sulfur

Sulfur

4.
0.
0.
5.

40
14
90
44

4.
0.
0.
5.

19
13
86
18

5
0
1
6

.64

.18

.15

.97

10
0
2

13

.56

.33

.17

.06

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH

Initial Deformation

H is Cone Height

W is Cone Width

Softening tH

Hem isoherical (H =

= W)

'/2 W)

Fluid

Reducing

2020 °F
2040 °F
2050 °F
2070 °F

Oxidizing

°F

°F

°F

°F

Phos oentoxide. P 2 0»

Silica. SiO,

Ferric oxide. Fe 20 3

Alumina Al,03

Titama TiO,

Lime CaO

Magnesia. MgO

Sulfur tnoxide. S0 3

Potassium oxide. K 2 0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =22.05 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX =

WATER SOLUBLE CHLORINE =

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

O.o

DICKINSON LABORATORIES. INC. 110

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL M9Q TEXAS 799130006 915/5844486



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

DATE : 11-1-89

Drill Hole : JK-16.13

E.M. 
PROXIMATE ANALYSIS basis

% Moisture 24.72

%Ash 14.38 
% volatile 30.37 

% Fixed Carbon 30.53

Btu 7 992
% Sulfur 3.43

Ibs

SULFUR FORMS

% Pyntic Sulfur !  97

% Sulfate Sulfur 0.14

% Organic Sulfur 1-32

% Total Sulfur 3.43

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

LAB NUMBER

Int :

As received . ~ '\ basis

30.69 
13.24 19.10 
27.96 40.34 
28.11 40.56

7358 10617
3.16 4.56

SUL/MM BTU =

1.81 2.62
0.13 0.18
1.22 1.76
3.16 4.56

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation 2060 °F

H is Cone Height Softening (H = W) 2080 °F

W IS Cone Width Herrmohe r.cal IH= V} W) 2110 °F

Fluid 2210 °F

: 890483 - 042

Thickness :

M&A tree E.M. 
basis ULTIMATE ANALYSIS basis As received

Moisture 

Caroon 44.87 41.31

49.86 Hyaroaen 6.21 6.61
50.14 N.trogen 1.00 0.92

Chlorine 0.02 0.01

Sulfur 3.43 3.16
13122 Ash 14.38 13.24
5.64 Oxygen idifti 30. 09 34.75

4.29 % wt*
MINERAL ANALYSIS Ignited Basis

3   24 phos oentoxide. P 2 0,

0*22 Silica. SiO,

2   1° Feme oxide. Fe,0,

5   64 Alumina. Al ?0,

Titania TiOj

Lime CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K 2 0

Sodium oxide. Na ? 0

Oxidizing Undetermined

BASE/ACID RATIO
°F

°F

°F

°F

Dry batit

59.61 
4.58 
1.33
0.02
4.56

19.10
10.80

AIR DRYING LOSS -25.94 

HARDGROV6 GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON LABO&TOHIES. INC u

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12008 EL RASd TEXAS 799130006 9195M4496



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-16.14

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 043

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

21.14
25.68
26.80
26.38

6568
6.72

Ibs

5.35
0.06
1.31
6.72

A<; received

26.23
24.02
25.07
24.68

6237
6.29

SUL/MM

5.01
0.05
1.23'
6.29

IT ry basis

32.56
33.99
33.45

8455
8.53

BTU =

6.79
0.07
1.67
8.53

M&A free 
basis

50
49

.40

.60

12538
12

10.

10
0
2

12

.64

08

.06

.11

.47

.64

ULTIMATE ANALYSIS

Moisture

Caroon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen idiffl

E.M. 
basis

36
5
0
0
6

25
25

.17

.35

.73

.03

.72

.68

.32

As recaivad

33
5
0
0
6

24
29

.83

.72

.68

.03

.29

.02

.43

Dry basis

45.86
3.78
0.93
0.04
8.53

32.56
8.30

% Wt

MINERAL ANALYSIS

Phos oentoxide, P,0,

Silica. SiO,

Ferric oxide. Fe,0j

Alumina. Al,0j

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing Oxidizing

H is Cone Height 

W is Cone Width

AIR DRYING LOSS =22.26 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

Herr

Initial Deformation

Softening (H = W)

nspher.cal (H = '/? W)

Fluid

1960
1980
2040
2120

°F

°F

°F

°F

°F

°F

°F

°F

Titama. TiO ?

Lime CaO

Magnesia. MgO

Sulfur uioxide. SOj

Potassium oxide, K,0

Sodium oxide, Na ? 0

Undetermined

BASE/ACID RATIO

OICKINSON LAMRATOMtt. INC 2L

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL ffSO, TEXAS 799130008 9156B4M86



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-16.15

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 044

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyrmc Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

21.54
17.31
29.42
31.73

7952
4.55

Ibs

3.13
0.04
1.38
4.55

As received

27.40
16.02
27.22
29.36

7358
4.21

SUL/MM

2.90
0.04
1.27
4.21

Try bdSiS

22.
37.
40.

07
49
44

10136
5.

BTU

3.
0.
1.
5.

80

=

99
05
76
80

M&A free 
basis

48.11
51.89

13005
7.45

5.72

5.12
0.07
2.26
7.45

ULTIMATE ANALYSIS

Moisture

CarDon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

MINERAL ANALYSIS

Phos pentoxide. P 2 0,

Silica. SiO,

Ferric oxide. Fe,0 3

Alumina. Al,0 3

E.M. 
basis As received

46
5
1
0
4

17
25

.31

.57

.00

.02

.55

.31

.24

% wf

42.
5.
0.
0.
4.

16.
29.

85
99
93
02
21
02
98

Dry bails

59.03
4.03
1.28
0.02
5.80

22.07
7.77

ignited Basis

WATER SOLUBLE ALKALIES 

% Na,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemtsohencal (H = '/i W) 

Fluid

Reducing

2010 °F 
2020 °F 
2030 °F 
2110 °F

Oxidizing

°F 

°F 

°F 

°F

Tiiama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur trioxide. S0 5

Potassium oxide. K 2 0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =22.53

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0

WATER SOLUBLE CHLORINE =

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON LAIofc&TOfnU. INC. 112

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 a FKSOt TEXAS 799130006 919584*96



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

DATE : 11-1-89 

Drill Hole : JK-16.

PROXIMATE ANALYSIS

% Moisture 

% Ash 

% Volatile 

% Fixed Carbon

Btu

% Sulfur

16

E.M. 
basis

29 
11 
29 
30

.28

.10 

.43

.19

7912
4 .08

Ibs

LAB 

Int

As received

28.95 
11.15 
29.56 
30.34

7949
4.10

SUL/MM

NUMBER :

'_"ry basis

15. 
41. 
42.

70 
61 
69

11188
5.

BTU

77

=

890483 - 045 

Thickness :

M&A free 
basis

49 
50

.36

.64

13270
6

5.

.84

16

ULTIMATE ANALYSIS

Moisture 

Carbon 

Hydrogen 

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

MINERAL ANALYSIS

E.M. 
basis As received

44.13 44.33 
6.46 6.43 
0.90 0.90
0.05 0.05
4.08 4.10

11.10 11.15
33.28 33.04

% wt"
Ignited Basis

Dry bam

62.40 
4.50 
1.27
0.07
5.77

15.70
10.29

SULFUR FORMS
O ^ ̂T ^ ^ ̂  *»  -     *   -

%

%

Pyntic Sulfur

Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

2
0
1
4

.77

.10

.21

.08

2.78
0.10
1.22
4.10

3.
0.
1.
5.

91
14
72
77

4
0
2
6

.64

.16

.04

.84

Phos oentoxide. P,0S

Silica. SiO,

Ferric oxide. Fe,Oj

Alumina. AljOj

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

H is Cone Height 

W is Cone Width

Initial Deformation

Softening (H = W)

Hemispherical (H = '/j Wl

Fluid

1990 °F 
2000 °F 
2010 °F 
2050 °F

Oxidizing

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,O

Sodium oxide. Na,O

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =18.72 

HARDGROVE GRINDABILITY INDEX = 58 @ 12.59 % Moisture

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

DICKINSON L

OICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12008 a WSQ TEXAS 799130006 91568*0496



COAL-ANALYSIS REPORT

DATE : 11-1-89 

Drill Hole : JK-18.1

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 046

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

B.M. 
basis

35.74
15.29
25.08
23.89

6256
7.73

Ibs

5.69
0.15
1.89
7.73

As received

36.33
15.15
24.85
23.67

6198
7.66

SUL/MM

5.64
0.14
1.88
7.66

'.TV basis

23.79
39.03
37.18

9735
12.03

BTU =

8.86
0.23

  2.94
12.03

M&A free 
basis

51
48

.22

.78

12774
15

12.

11
0
3

15

.78

36

.62

.30

.86

.78

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen Idiff)

E.M. 
basis

33
6
0
0
7

15
36

.56

.46

.79

.03

.73

.29

.14

As received

33.
6.
0.
0.
7.

15.
36.

25
50
78
03
66
15
63

Dry basis

52.23
3.83
1.22
0.05

12.03
23.79
6.85

% Wt.'

MINERAL ANALYSIS

Phos pentoxide. P,0,

Silica, SiO,

Ferric oxide. Fe,0 3

Alumina. Al,0 3

Ignited Basis

WATER SOLUBLE ALKALIES 

% Na,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

initial Deformation 

Softening |H = W) 

Hemispherical <H= '/? W) 

Fluid

Reducing

2420 °F 
2450 °F 
2460 °F 
2470 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur trioxide. SO,

Potassium oxide. K 2 0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =27.90 

HARD6ROVB GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSOM LABO&TOMIU. INC

IS"

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL RUSQ TEXAS 799130008 915I5MM98



COAL-ANALYSIS REPORT

DATE : 11-1-89 

Drill Hole : JK-18.2

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 051

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

34.15
14.76
24.76
26.33

6366
5.63

Ibs

3.98
0.04
1.61
5.63

A<i received

36.28
14.28
23.96
25.48

6160
5.45

SUL/MM

3.85
0.04
1.56
5.45

Try basis

22.
37.
39.

42
60
98

9667
8.

BTU

6.
0.
2.
8.

56

=

04
06
46
56

M&A tree 
basis

48.47
51.53

12460
11.03

8.85

7.79
0.07
3.17

11.03

ULTIMATE ANALYSIS

Moisture

Caroon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diffl

E.M. 
basis

35
6
0
0
5

14
37

.48

.27

.58

.10

.63

.76

.18

As received

34.
6.
0.
0.
5.

14.
38.

33
43
56
10
45
28
85

Dry basis

53.88
3.72
0.88
0.16
8.56

22.42
10.38

% Wt."

MINERAL ANALYSIS

Phos pentoxide. PjO,

Silica. SiO,

Ferric oxide. Fe 2 03

Alumina AI.D.

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K 2 0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemisohencal (H = '/j W) 

Fluid

Reducing

2070 °F 
2100 OF 
2130 OF 
2170 OF

Oxidizing

°F 

°F 

°F 

°F

Titama. Ti0 2

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S03

Potassium oxide. K 2 0

Sodium oxide. Na 7 0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =27.79 

HARDGROVE GRINDA8ILITY INDEX = 70 @ 11.76 % Moisture

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

OICKINSON LABOflATOftllft, INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

POL BOX 12006 EL PASO. TEXAS 799130006 9195844496



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

DATE : 11-1-89 

Drill Hole : JK-18.

PROXIMATE ANALYSIS

% Moisture 

% Ash 

% Volatile 

% Fixed Carbon

Btu

% Sulfur

SUL'FUR FORMS
% Pyntic Sulfur

% Sulfate Sulfur
% Organic Sulfur

% Total Sulfur

3

LAB 

Int

E.M. 
basis

27 
35 
20 
16

.71 

.18 

.29 

.82

4270
4

3
0
0
4

.46

Ibs

.99

.45

.02

.46

As received

29. 
34. 
19. 
16.

36 
37 
83 
44

4172
4. 36

SUL/MM

3.
0.
0.
4.

90
44
02
36

NUMBER :

  
 

,ry basis

48. 
28. 
23.

66 
07 
27

5906
6.

BTU

5.
0.
0.
6.

17

=

53
62
02
17

890483 - 052 

Thickness :

M&A free 
basis

54 
45

.68 

.32

11504
12

10.

10
1
0

12

.01

45

.76

.21

.04

.01

ULTIMATE ANALYSIS

Moisture 

Carbon 

Hydrogen 

Nitrogen

Chlorine

Sulfur

Ash

Oxygen Idiffl

MINERAL ANALYSIS

Phos pentoxide. P,0,

Silica. SiO,

Fernc oxide. Fe,0 3

Alumma. Al,05

E.M. 
basis As received

23.83 23.29 
5.08 5.22 
0.62 0.60
0.17 0.17
4.46 4.36

35.18 34.37
30.66 31.99

% wf.
Ignited Basis

Dry bam

32.97

2.73 
0.85
0.24
6.17

48.66
8.38

WATER SOLUBLE ALKALIES 

% Na,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = Wl 

Hemispherical IH = '/iWI 

Fluid

Reducing Oxidizing

2020 °F
2060 °F
2140 °F
2260 °F

°F

°F

°F

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S0 3

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =25.79 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON LABofcATOmU. INC.

OICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

FCt BOX 12006 EL RUSQ TEXAS 799130006 9156844496



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

DATE : 11-1-89 

Drill Hole : JK-18.

PROXIMATE ANALYSIS

% Moisture 

% Ash 

% Volatile 

% Fixed Carbon

Btu

% Sulfur

4

E.M. 
basis

26 
22 
26 
25

.19 

.33 

.02 

.46

6298
4 .95

Ibs

LAB 

Int

As received

33.00 
20.27 
23.62 
23.11

5717
4.49

SUL/MM

NUMBER :

->v basis

30. 
35. 
34.

26 
26 
48

8533
6.

BTU

70

=

890483 - 053 

Thickness :

M&A free 
basis

50 
49

.55 

.45

12235
9

7.

.61

85

ULTIMATE ANALYSIS

Moisture 

CarDon 

Hydrogen 

Nitrogen

Chlorine

Sulfur

Ash

Oxygen idiff)

MINERAL ANALYSIS

E.M. 
basis As received

34.96 31.74 
5.74 6.24 
0.83 0.75
0.18 0.16
4.95 4.49

22.33 20.27
31.01 36.35

% wt*
Ignited Basis

Dry bat'ts

47.37 
3.80 
1.12
0.25
6.70

30.26
10.50

SULFUR FORMS

%

%

Pyrmc Sulfur

Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

3
0
1
4

.84

.11

.00

.95

3.49
0.10
0.90-
4.49

5.
0.
1.
6.

20
15
35
70

7
0
1
9

.46

.21

.94

.61

Phos pentoxide. P 2 0,

Silica. SiO,

Ferric oxide. Fe 2 0j

Alumina. AljOj

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

HemisDhenca! (H = V} W) 

Fluid

Reducing

2060 °F 
2080 °F 
2160 °F 
2250 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime, CaO

Magnesia. MgO

Sulfur tnoxide. S0 3

Potassium oxide. K 2 0

Sodium oxide. Na 2 0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =28.27

HARDGROVE GRINDABILITY INDEX =

FREE SWELLING INDEX =

WATER SOLUBLE CHLORINE =

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

0.0

OICKINSON LAtoMtTOmiS. INC. 119

OICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL F*SQ TEXAS 7991M006 9156644486



COAL-ANALYSIS REPORT

DATE : 11-1-89 

Drill Hole : JK-18.5

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER : 890483 - 054

Int : " Thickness

PROXIMATF. ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyrmc Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

31.17
19.70
24.35
24.78

6069
4.23

Ibs

2.97
0.18
1.08
4.23

As received

31.88
19.50
24.10
24.52

6006
4.18

SUL/MM

2.94
0.18
1.06
4.18

?ry basis

28.
35.
36.

62
38
00

8817
6.

BTU

4.
0.
1.
6.

14

=

32
27
55
14

M&A free 
basis

49.56
50.44

12352
8.60

6.96

6.06
0.37
2.17
8.60

ULTIMATE ANALYSIS

Vloisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen IdiM)

MINERAL ANALYSIS

Phos oentoxide. P 2 0,

Silica. SiO,

Feme oxide. Fe 2 0,

Alumina. Al,0,

E.M. 
basis As received

33
6
0
0
4

19
35

.95

.11

.76

.17

.23

.70

.08

% wV

33.
6.
0.
0.
4.

19.
35.

60
16
75
17
18
50
64

Dry beiii

49.33
3.81
1.10
0.24
6.14

28.62
10.76

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemispherical IH = Vj W) 

Fluid

Reducing

2000 °F
2020 °F
2030 °F
2150 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K 2 0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =21.07 

HARDGROVE GRINDABILITY INDEX = 71 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

13.70 % Moisture

OICKINSON LABO&TOftlU. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 a F*SQ TEXAS 799130006 913584*486



COAL-ANALYSIS REPORT

DATE : 11-1-89 

Drill Hole : JK-18.6

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 047

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

25.88
40.87
17.47
15.78

3408
6.74

Ibs

5.41
0.15
1.18
6.74

As received

25.08
41.31
17.66
15.95

3445
6.81

SUL/MM

5.47
0.16
1.18
6.81

L^ry basis

55.14
23.57
21.29

4598
9.10

BTU =

7.30
0.21

  1.59
9.10

M&A free 
basis

52
47

.53

.47

10248
20

19.

16
0
3

20

.27

77

.28

.46

.53

.27

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen tdiif)

MINERAL ANALYSIS

Phos oentoxide. P 2 0»

Silica. SiO,

Feme oxide. Fe,Oj

Alumina. AljOj

E.M. 
basis

19
4
0
0
6

40
28

.11

.58

.45

.11

.74

.87

.14

%w

As received

19.
4.
0.
0.
6.

41.
27.

 ; 

31
51
45
11
81
31
50

Dry bail*

25.78
2.27
0.60
0.15
9.10

55.14
6.96

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =
% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening IH = W) 

Hemispherical IH= '/jW) 

Fluid

Reducing

2490 °F 
2530 °F 
2550 »F 
2570 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiOj

Lime CaO

Magnesia. MgO

Sulfur trioxide. SO3

Potassium oxide. K 2 O

Sodium oxide, Na?0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =21.94 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKINSON LASONATOmn. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 EL PASQ TEXAS 79900006 915J584MW



COAL-ANALYSIS REPORT

DATE : 11-1-89 

Drill Hole : JK-18.7

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 055

Thickness

PROXIMATF ANALYSIS

% Moisture 

% Ash 

% Volatile 

% Fixed Carbon

Btu 

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

35.76 
21.59 
21.03 
21.62

4.57

Ibs

*
*

As received

32.11 
22.81 
22.23 
22.85

5739 
4.83

SUL/MM

M&A free 
.Try basis basis

33.60 
32.74 49.31 
33.66 50.69

8453 12730 
7.11 10.71

BTU = 8.42

E.M. 
ULTIMATE ANALYSIS basis As received Dry bam

Moisture 

Caroon * 

Hydroqen * 

Nitrogen *

Chlorine *

Sulfur *

Ash *

Oxygen idiH)

% Wt. '

MINERAL ANALYSIS Ignited Basis

Phos oentoxide. P 20,

Silica. SiO,

Feme oxide. Fe,0 3

Alumina MjOj

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

HemisDhencal (H = '/, W) 

Fluid

Reducing

1970 °F 
1990 °F 
2000 °F 
2010 °F

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide, SO,

Potassium oxide, K 2 0

Sodium oxide. Na ? 0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =27.85 

HARDGROVE GRINDABILITY INDEX = * 

FREE SWELLING INDEX = * 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKINSON LABOJUTOftlU. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL PfSO, TEXAS 7991M008 91568W96



COAL-ANALYSIS REPORT

DATE : 11-1-89 

Drill Hole : JK-18.8

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER : 890483 - 056

Int : Thickness

IV 2-

PROXIMATE ANALYSIS
E.M. 
basis

% Moisture 28.82 

% Ash 21.87 

% Volatile 26.10 

% Fixed Carbon 23.21

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

6153
4.68

Ibs

3.45
0.09
1.14
4.68

As received

32.05 
20.88 
24.92 
22.15

5873
4.47

SUL/MM

3.29
0.09
1.09
4.47

^'v basis

30.73 
36.67 
32.60

8644
6.57

BTU =

4.84
0.13
1.60
6.57

M&A tree E.M. 
basis ULTIMATE ANALYSIS basis As received Dry basis

52.94 
47.06

12479
9.49

7.61

6.99
0.19
2.31
9.49

WATER SOLUBLE ALKALIES

% Na

% K

FUSION

,0 =

,0 =

TEMPERATURE OF ASH

Initial Deformation

H is Cone Height

W is Cone Width

Softening (H = Wl

Hemispherical (H = '/?WI

Fluid

Reducing

2080 O F
2110 °F
2160 »F
2240 op

Oxidizing

°F

°F

°F

°F

Moisture
CarDon 34.05 32.50 47.84

Hydrogen 5.88 6.12 3.73 

N.trogen 0.72 0.69 1.01 

Chlorine 0.14 0.13 0.20

Sulfur 4.68 4.47 6.57
Ash 21. 87 20.88 30.73

Oxygen (diffl 32 . 66 35.21 9.92

% Wt '

MINERAL ANALYSIS Ignited Basis

Phos pentoxide. P,0,

Sihca. SiO,

Feme oxide. Fej0 3

Alumina. Al 20j

Titania. TiO,

Lime. CaO

Magnesia MgO

Sulfur tnoxide. SOj

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =25.92 

HARDGROV6 GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKINSON LAIof&TOftlfS. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL HSGt TEXAS 799130008 915684*06



COAL-ANALYSIS REPORT

DATE : 11-1-89 

Drill Hole : JK-18.9

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 057

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

E.M. 
basis

33.76
7.39

28.18
30.67

7728
2.60

As received

35.17
7.24

27.58
30.01

7563
2.54

- ry basis

11.16
42.54
46.30

11666
3.92

M&A free 
basis ULTIMATE ANALYSIS

47
52

.89

.11

13132
4 .41

Moisture

Caroon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (ditf)

E.M.
basis

44.
6.
1.
0.
2.
7.

37.

84
52
01
15
60
39
49

As received

43
6
0
0
2
7

38

.88

.62

.98

.15

.54

.24

.59

Dry bam

67.69
4.13
1.52
0.23
3.92

11.16
11.35

Ibs SUL/MM BTU = 3.36

SULFUR FORMS 

% Pyritic Sulfur 1   64

% Sulfate Sulfur 0   14 
0.82 
2.60

% Organic Sulfur 

% Total Sulfur

1.60
0.14
0.80
2.54

2.47
0.21
1.24
3.92

2.78
0.24
1.39
4.41

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing Oxidizing

Initial Deformation 1950 °F °F

H is Cone Height Softening (H = W) 1960 °F °F

W IS Cone Width Hemispherical (H = '/j W) 1970 °F °F

Fluid 2030 °F °F

AIR DRYING LOSS =18.59 

HARDGROVE GRINDABILITY INDEX = 69 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

20.36 % Moisture

MINERAL ANALYSIS

Phos pentoxide. P :0,

Silica. SiOj

Ferric oxide. Fe,0 3

Alumina Al ?0j

Tuania. TiO,

Lime CaO

Magnesia. MgO

Sulfur tnoxide. SOj

Potassium oxide. K ?0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

% Wt 

Ignited Basis

DICKINSON LABOHATOMIU. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 El FKSQ TEXAS 799130006 915684*486



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-18.10

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 048

Thickness

PROXIMATE ANALYSIS
E.M. 
basis

% Moisture 23.42 

% Ash 26. 78 

% Volatile 27 . 05 

% Fixed Carbon 22.75

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

6567
1.89

Ibs

1.60
0.17
0.12
1.89

As received

26.65 
25.65 
25.91 
21.79

6290
1.81

SUL/MM

1.53
0.16
0.12
1.81

Try basis

34.97 
35.32 
29.71

8575
2.46

BTU =

2.09
0.22
0.15
2.46

M&A free E.M. 
basis ULTIMATE ANALYSIS basis As received Dry basis

54.31 
45.69

13186
3.79

2.88

3.21
0.33
0.25
3.79

WATER SOLUBLE ALKALIES

% Na

% ^ N

FUSION

,0 =

,0 =

TEMPERATURE OF ASH

Initial Deformation

H is Cone Height

W is Cone Width

Softening <H = W)

Hemispherical (H= '/? W)

Fluid

Reducing

2190 °F
2230 °F
2280 °F
2330 °F

Oxidizing

°F

°F

°F

°F

Moisture
Cafbon 37.21 35.64 48.58

Hydrogen 5.73 5.96 4.06 

Nitrogen 0.80 0.77 1.05 

Chlorine 0.07 0.07 0.10

Sulfur 1.89 1.81 2.46
Ash 26.78 25.65 34.97

Oxygen IdiM) 27.52 30.10 8.78

% Wt.'

MINERAL ANALYSIS Ignited Basis

Phos oentoxide. P 20,

Silica. SiO,

Feme oxide. Fe 2 0,

Alumina. AI }Oj

Titama TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SOj

Potassium oxide. K 2 0

Sodium oxide, Na ? O

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =20.72 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON lABOHATOftlU. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

Pa BOX 12006 EL PfSO, TEXAS 799130008 91SJ5BW86



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-18.11

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 058

Thickness

PROXIMATF. ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

28.82
15.22
28.09
27.87

7227
2.82

Ibs

2.00
0.23
0.59
2.82

As received

33.18
14.29
26.37
26.16

6785
2.65

SUL/MM

1.87
0.21
0.57
2.65

?rv basis

21.
39.
39.

39
47
14

10154
3.

BTU

2.
0.
0.
3.

97

=

81
32
84
97

M&A free 
basis

50
49

.20

.80

12916
5

3.

3
0
1
5

.04

91

.57

.41

.06

.04

E.M. 
ULTIMATE ANALYSIS basis

Moisture

Carbon 4 J.

Hydrogen 6

Nitrogen 0

Chlorine 0

Sulfur 2

Ash 15

Oxygen idiff) 3 3

.07

.39

.81

.13

.82

.22

.56

As received

38
6
0
0
2

14
36

.55

.69

.76

.12

.65

.29

.94

Dry baiii

57.69

4.45
1.14
0.18
3.97

21.39
11.18

% Wt.'

MINERAL ANALYSIS

Phos pentoxide. P 20,

Silica. SiO,

Ferric oxide. FejOs

Alumma. AljOs

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening IH = Wl 

Hemispherical (H = '/: W) 

Fluid

Reducing

2090 °F 
2120 °F 
2170 °F 
2260 °F

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S0 3

Potassium oxide. K,0

Sodium oxide. NajO

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =26.19 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKINSON LABOJUTOMUS. INC

DICKINSON 
LABORATORIES, ING.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 EL WSOt TEXAS 7991M008 915/584*486



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-18.12

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER : 890483 - 059

Int : Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyrmc Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

23.40
25.36
28.09
23.15

6455
1.04

Ibs

*
*

As received

29.
23.
25.
21.

72
27
77
24

5923
0. 95

SUL/MM

M&A free 
-"TV basis basis

33.11
36.67 54.82
30.22 45.18

8427 12599
1.36 2.03

BTU = 1.60

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen Idiffl

MINERAL ANALYSIS

Phos pentoxide. P,0,

S.lica. SiO,

Feme oxide. Fe 2 0j

Alumma. Al,0j

E.M. 
basis As received

36
5
0
0
1

25
30

.66

.78

.76

.13

.04

.36

.27

% Wt.

33
6
0
0
0

23
35

.64

.22

.70

.12

.95

.27

.10

Dry basis

47.
4.
0.
0.
1.

33.
12.

86
12
99
17
36
11
39

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation >2700 °F

H is Cone Height Softening (H = W) >2700 °F

W IS Cone Width Hem.soherical (H = '/? W) >2700 °F

Fluid >2700 °F

AIR DRYING LOSS = 24 . 87 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO ?

Lime. CaO

Magnesia. MgO

Sulfur trioxide. SO,

Potassium oxide. K 2 0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

OICKINCON LABofcATOmU. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL RUSQ TEXAS 7991M008 91568W96



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-18.13

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER : 890483 - 060

Int : Thickness

PROXIMATF. ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

27.13
10.62
34.02
28.23

8510
1.99

Ibs

1.39
0.05
0.55
1.99

As received

30.35
10.15
32.52
26.98

8134
1.90

SUL/MM

1.33
0.05
0.52
1.90

~rv basis

14.
46.
38.

57
68
75

11678
2.

BTU

1.
0.
0.
2.

73

=

91
07
75
73

M&A free 
basis

54.64
45.36

13669
3.20

2.34

2.24
0.09
0.87
3.20

ULTIMATE ANALYSIS

Moisture

Caroon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

E.M. 
basis

47
6
0
0
1

10
32

.32

.84

.95

.11

.99

.62

.17

As received

45.
7.
0.
0.
1.

10.
34.

23
03
91
10
90
15
68

Dry bdiii

64.94
5.22
1.30
0.15
2.73

14.57
11.09

% Wt.'

MINERAL ANALYSIS

Phos pentoxide. P,0S

Silica. SiO,

Feme oxide, Fe,0j

Alumina. A^Os

ignited Basis

WATER SOLUBLE ALKALIES 

% Na,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening <H = W) 

Hemispherical IH = V, Wl 

Fluid

Reducing Oxidizing

1960 °F
1980 °F
1990 °F
2010 °F

°F

°F

°F

°F

Titama. TiO,

Lime, CaO

Magnesia. MgO

Sulfur trioxide. SO J

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =25.61 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKMMON LABOJ&TOMU. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 EL PASQ TEXAS 79900008 9150MM96



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-18.14

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 061

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

E.M. 
basis

35.41
4.17

28.16
32.26

7960
2.10

As received

38.13
3.99

26.98
30.90

7625
2.02

'.Try basis

6.45
43.60
49.95

12324
3.26

M&A free 
basis ULTIMATE ANALYSIS

46.
53.

61
39

13174
3. 48

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

E.M. 
basis

46.
7.
1.
0.
2.
4.

38.

73
08
00
17
10
17
75

As received

44
7
0
0
2
3

40

.76

.26

.96

.16

.02

.99

.85

Dry bati*

72.34
4.83
1.55
0.26
3.26
6.45

11.31

Ibs SUL/MM BTU 2.65

0.29
0.39
1.34 ,
2.02

0.46
0.63
2.17
3.26

0.50
0.68
2.30
3.48

SULFUR FORMS

% Pyntic Sulfur 0.30

% Sulfate Sulfur 0-41

% Organic Sulfur 1-39

% Total Sulfur 2 . 10

WATER SOLUBLE ALKALIES

% Na,0 =
% K,0 =

FUSION TEMPERATURE OF ASH Reducing Oxidizing

Initial Deformation 1990 °F °F

H is Cone Height Softening (H = W) 2000 °F °F

W is Cone Width Hemispher.cal (H = V, W) 2010 °F °F

Fluid 2030 °F °F

AIR DRYING LOSS =24.52 

HARDGROVE GRINDABILITY INDEX = 65 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

18.03 % Moisture

MINERAL ANALYSIS

Phos pentoxide. P 2 0,

Silica. SiO,

Feme oxide. Fe ?0j

Alumina. Al,0j

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur trioxide. SO,

Potassium oxide. K,0

Sodium oxide. Na 7 0

Undetermined

BASE/ACID RATIO

% Wf 

Ignited Basis

DICKINSON LABOlUTOmefc INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

Pa BOX 12006 EL NSQ TEXAS 7991M008 915/58*0486



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

DATE : 11-1-89

Drill Hole : JK-18.15

LAB NUMBER 

Int :

890483 - 062

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

E.M. 
basis

31.21
10.76
28.68
29.35

7663
3.31

Ibs

As received

31.77
10.67
28.45
29.11

7600
3.28

SUL/MM

Dry basis

15.64
41.69
42.67

11139
4.81

BTU =

M&A free 
basis

49
50

.42

.58

13203
5

4.

.71

32

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

E.M. 
basis

42
6
0
0
3

10
35

.95

.77

.92

.13

.31

.76

.16

As received

42.
6.
0.
0.
3.

10.
35.

61
81
91
13
28
67
59

Dry bam

62.44

4.76
1.33
0.19
4.81

15.64
10.83

% Wt!

MINERAL ANALYSIS Ignited Basis
SULFUR FORMS 

% Pyritic Sulfur * 

% Sulfate Sulfur * 

% Organic Sulfur 

% Total Sulfur

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = Wl 

Hem.spherical (H = '/»W> 

Fluid

Reducing

2030 °F 
2050 °F 
2080 °F 
2100 °F

Oxidizing

°F 

°F 

°F 

°F

AIR DRYING LOSS =26.68 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

Phos. pentoxide. P,0,

Silica. SiO,

Ferric oxide. Fe,0j

Alumina. Al,0)

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur trioxide. S0 3

Potassium oxide. K,0

Sodium oxide. Na ?0

Undetermined 

BASE/ACID RATIO

OICKINSON LASOJUTORIU. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL RUSQ TEXAS 799130006 915/584*496



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-18.16

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 063

Thickness

PROXIMATF. ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

30.59
6.80

32.02
30.59

8442
1.28

Ibs

0.58
0.26
0.44
1.28

As received

33.38
6.53

30.74
29.35

8103
1.23

SUL/MM

0.55
0.25
0.43
1.23

Dry basis

9.
46.
44.

80
14
06

12163
1.

BTU

0.
0.
0.
1.

85

=

83
38
64
85

M&A free 
basis

51.15
48.85

13485
2.05

1.52

0.92
0.42
0.71
2.05

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

E.M. 
basis

48
6
0
0
1
6

35

.13

.96

.99

.13

.28

.80

.71

As received

46.
7.
0.
0.
1.
6.

37.

20
13
95
13
23
53
83

Dry bam

69.35
5.09
1.42
0.19
1.85
9.80

12.30

% Wt.'

MINERAL ANALYSIS

Phos pentoxide. PS0,

Silica. SiO,

Ferric oxide. Fe,03

Alumina. Al,03

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

H is Cone Height 

W is Cone Width

Initial Deformation

Softening (H = Wl

Hemispherical (H = !/j W)

Fluid

1930 °F 
1950 °F 
1960 °F 
1980 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S0}

Potassium oxide. K,0

Sodium oxide. Na ? 0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =24.05 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON LAMftromiS. INC. 130

OICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12008 a RASa TEXAS 799130006 9I5I5BW86



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-18.17

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 064

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% PyntiC Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

25.32
18.37
29.14
27.17

7279
3.23

Ibs

2.13
0.21
0.89
3.23

As received

30.46
17.11
27.14
25.29

6778
3.01

SUL/MM

1.98
0.20
0.83
3.01

LVy basis

24.
39.
36.

60
02
38

9747
4.

BTU

2.
0.
1.
4.

33

=

85
29
19
33

M&A free 
basis

51.75
48.25

12927
5.74

4.44

3.78
0.38
1.58
5.74

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diH)

E.M. 
basis

40
6
0
0
3

18
30

.53

.10

.82

.11

.23

.37

.84

As received

37.
6.
0.
0.
3.

17.
34.

74
45
76
10
01
11
83

Dry ba»'n

54.27
4.38
1.10
0.15
4.33

24.60
11.17

% Wt.'*

MINERAL ANALYSIS

Phos pentoxide. P,0»

Silica. SiO,

Feme oxide. Fe,0j

Alumina. Al,0 5

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemispherical (H = '/j W) 

Fluid

Reducing Oxidizing

1940 °F
1980 OF
1990 °F
2110 °F

°F

°F

°F

°F

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =25.86 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKINSON LAMNUTOMfS. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

FO BOX 12008 a WSQ TEXAS 799130008 915I5BW96



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-18.18

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 049

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

29.88
31.95
19.76
18.41

4144
8.63

Ibs

6.47
0.20
1.96
8.63

As received

26.13
33.66
20.82
19.39

4365
9.09

SUL/MM

6.82
0.21
2.06
9.09

'. 'v basis

45.56
28.18
26.26

5909
12.31

BTU =

9.23
0.28
2.80

12.31

M&A tree
basis

51
48

.77

.23

10855
22

20.

16
0
5

22

.61

82

.95

.52

.14

.61

ULTIMATE ANALYSIS

Moisture

Caroon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen Iditf)

E.M. 
basis

22
5
0
0
8

31
31

.13

.29

.47

.03

.63

.95

.50

As received

23.
4.
0.
0.
9.

33.
28.

32
98
49
03
09
66
43

Dry batii

31.57
2.78
0.67
0.04

12.31
45.56
7.07

% Wt "

MINERAL ANALYSIS

Phos pentoxide. PjO,

Silica. SiO,

Feme oxide. Fe,0j

Alumina. Al,0j

ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH

H is Cone Height 

W is Cone Width

Initial Deformation 

Softening (H = W) 

al (H= '/?W> 

Fluid

Reducing

2200 °F 
2250 °F 
2270 «F 
2350 °F

Oxidizing

°F 

3 F 

°F 

°F

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide, K,0

Sodium oxide, Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS = 22.89 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY  

* Insufficient Sample

OICKINSON LABOlUTOmtS. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL WSCL TEXAS 799130008 9195844496



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

DATE : 11-1-89 

Drill Hole : JK-18.

PROXIMATE ANALYSIS

% Moisture 

% Ash 

% Volatile 

% Fixed Carbon

Btu

% Sulfur

19

E.M. 
basis

31 
8 

29 
30

.77 

.38 

.31 

.54

7959
2 .94

Ibs

LAB 

Int

As received

34.39 
8.06 

28.19 
29.36

7653
2.82

SUL/MM

NUMBER :

Dry basis

12.
42. 
44.

28 
96 
76

11664
4.

BTU

31

=

890483 - 065 

Thickness :

M&A free 
basis

48 
51

.98 

.02

13297
4

3.

.91

68

ULTIMATE ANALYSIS

Moisture 

Carbon 

Hydrogen 

Nitrogen

Chlorine

Sulfur

Ash

Oxygen Idiff)

MINERAL ANALYSIS

E.M. 
basis As received

45.76 44.00 
6.74 6.91 
0.90 0.87
0.12 0.12
2.94 2.82
8.38 8.06

35.16 37.22

% wl.*
Ignited Basis

Dry basis

67.07 
4.67 
1.32
0.18
4.31

12.28
10.17

SULFUR FORMS

%

%

Pyritic Sulfur

Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

1
0
1
2

.78

.10

.06

.94

1.72
0.09
1.01
2.82

2.
0.
1.
4.

61
14
56
31

2
0
1
4

.98

.16

.77

.91

Phos. pentoxide. P 20,

Silica. SiO,

Fernc oxide. Fe,0}

Alumina. Al,0s

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W)

Hemispherical <H= '/: W) 

Fluid

Reducing

2060 °F 
2090 °F 
2110 °F 
2120 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur trioxide. S0}

Potassium oxide. K 2 0

Sodium oxide, Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =22.39 

HARDGROVE GRINDABILITY INDEX = 66 @ 15.46 % Moisture

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

OICKINSON lAtOHATOmn, INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12008 EL RUSCt TEXAS 799O0008 91515844406



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

DATE : 11-1-89 

Drill Hole : JK-18.20

E.M. 
PROXIMATE ANALYSIS basis

% Moisture 25.41 

% Ash 38.51 

% Volatile 19 . 25 

% Fixed Carbon 16.83

Btu 4145
% Sulfur 5.18

Ibs

SULFUR FORMS

% Pyntic Sulfur 3.86

% Sulfaie Sulfur 0.05

% Organic Sulfur 1.27

% Total Sulfur 5 . 18

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

LAB 

Int

As received

24.30 
39.08 
19.53 
17.09

4207
5.26

SUL/MM

3.92
0.06
1.28
5.26

FUSION TEMPERATURE OF ASH

Initial Deformation

H is Cone Height Softening (H = W)

W IS Cone Width HemiSDnencal (H = '/j W)

Fluid

NUMBER : 890483 - 050 

Thickness :

M&A free E.M. 
''v basis basis ULTIMATE ANALYSIS basis As received

51.63 
25.80 53.34 
22.57 46.66

5557 11488
6.95 14.36

BTU = 12.50

5.17 10.69
0.07 0.15
1.71 3.52
6.95 14.36

Reducing Oxidizing

2340 °F °F
2370 °F «F
2390 °F °F
2400 °F °F

Moisture 
Caroon 23.70 24.05 

Hydrogen 4.70 4.61 

Nitrogen 0.48 0.49

Chlorine 0.05 0.05

Sulfur 5.18 5.26
Ash 38.51 39.08

Oxygen Idiff) 27 . 38 26.46

% Wt '

MINERAL ANALYSIS ignited Basis

Phos pentoxide. P 2 0,

Silica. SiO,

Feme oxide. Fe,0,

Alumina. AljOs

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S0 3

Potassium oxide. K,0

Sodium oxide. Na?0

Undetermined

BASE/ACID RATIO

Dry basis

31.77 
2.49 
0.65
0.06
6.95

51.63
6.45

AIR DRYING LOSS - 21. 05

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0

WATER SOLUBLE CHLORINE =

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON LAIOfttTOmCC. INC

OICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

FQ BOX 12006 EL PASO, TEXAS 799130006 915684*496



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-19-19.1

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 003

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

21.24
56.56
16.15
6.05

1756
0.42

Ibs

0.23
0.06
0.13
0.42

As received

22.45
55.69
15.90
5.96

1729
0.41

SUL/MM

0.22
0.06
0.13
0.41

" rv basis

71.
20.
7.

82
51
67

2230
0.

BTU

0.
0.
0.
0.

53

=

29
07
17
53

M&A free 
basis

72.76
27.24

7911
1.87

2.37

1.03
0.26
0.58
1.87

ULTIMATE ANALYSIS

Moisture

Caroon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen idiffl

E.M. 
basis

11

3
0
0
0

56
27

.59

.90

.30

.06

.42

.56

.17

As received

11.

4.
0.
0.
0.

55.
28.

41
02
30
06
41
69
11

Dry bails

14.71
1.94
0.38
0.07
0.53

71.82
10.55

% Wt.

MINERAL ANALYSIS

Phos pentoxide. P,0,

Sihca. SiO,

Fernc oxide. Fe,0j

Alumina. Al,0j

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation >2700 °F

H is Cone Height Softening (H = W) >2700 °F

W IS Cone Width Hemispherical <H= '/; W) >2700 °F

Fluid >2700 °F

Oxidizing

°F 

°F 

°F 

°F

Titania TiO?

Lime CaO

Magnesia. MgO

Sulfur tnoxide. SOj

Potassium oxide. K 2 0

Sodium oxide. Na ?0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS -19.76 

HARDGROVE GRINDABILITY INDEX = 157 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

@ 3.35 % Moisture

OICKINSON LAMMUTOMf  . INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

FO BOX 12008 EL WSQ TEXAS 799134006 9155844498



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-19-19.2

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 004

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

23.43
51.80
16.09
8.68

2003
0.40

Ibs

0.15
0.06
0.19
0.40

A<, received

23.44
51.79
16.09
8.68

2003
0.40

SUL/MM

0.15
0.06
0.19
0.40

? r v Basis

67.
21.
11.

65
02
33

2616
0.

BTU

0.
0.
0.
0.

52

=

20
08
24
52

M&A free 
basis

64
35

.97

.03

8088
1

2.

0
0
0
1

.62

00

.61

.24

.77

.62

ULTIMATE ANALYSIS

Moisture

Caroon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen idiff)

E.M. 
basis

13.24
4.31
0.33
0.08
0.40

51.80
29.84

As received

13.
4.
0.
0.
0.

51.
29.

24
31
33
08
40
79
85

Dry bam

17.30
2.20
0.44
0.10
0.52

67.65
11.79

% Wt

MINERAL ANALYSIS

Phos pentoxide. P 2 0,

Silica. SiO,

Ferric oxide, Fe }0j

Alumina. Al,0j

Ignited Basis

WATER SOLUBLE ALKALIES 

% Na,0 =

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation >2700 °F

H is Cone Height Softening iH = Wl >2700 °F

W is Cone Width Hemispherical IH = '/? Wl >27 00 °F

Fiu.d >2700 °F

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO,

Lime CaO

Magnesia. MgO

Sulfur tnoxide. S0 3

Potassium oxide, K ?0

Sodium oxide, Na ?0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =16.50 

HARDGROVE GRINDABILITY INDEX = 123 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

@ 8.31 % Moisture

DICKINSON LABORATORIES. MC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 El PASO, TEXAS 799130006 915/584*486



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

DATE : 11-1-89 

Drill Hole : JK-19-19

PROXIMATE ANALYSIS

% Moisture 

% Ash 

% Volatile 

% Fixed Carbon

Btu

% Sulfur

.3

E.M. 
basis

35 
21 
21 
21

.24 

.34 

.55 

.87

5068
3 .58

Ibs

LAB 

Int

As received

34. 
21. 
21. 
22.

72 
51 
73 
04

5109
3. 61

SUL/MM

NUMBER :

'." r v basis

32. 
33. 
33.

95 
28 
77

7826
5.

BTU

53

=

890483 - 005 

Thickness :

M&A free 
basis

49 
50

.64 

.36

11672
8

7.

.24

07

E.M. 
ULTIMATE ANALYSIS basis As received

Moisture
Car DOn28.72 28.96

Hydrogen 6.26 6.22 

N.trogen 0.64 0.64

Chlorine 0.06 0 . 06

Sulfur 3.58 3.61
Ash 21. 34 21.51

Oxygen (dirt) 39.40 39.00

% Wt.

MINERAL ANALYSIS Ignited Basis

Dry bam

44.36 
3.57 
0.99
0.10
5.53

32.95
12.50

SULFUR FORMS

%

%

Pyritic Sulfur

Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

2
0
0
3

.51

.28

.79

.58

2.
0.
0.
3.

53
28
80
61

3.
0.
1.
5.

87
43
23
53

5
0
1
8

.78

.65

.81

.24

Phos pentoxide. P 2 0,

Silica. SiO,

Ferric oxiae. Fe 2 0j

Alumina. Al,0j

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing Oxidizing

H is Cone Height 

W is Cone Width

Initial Deformation

Softening <H = Wl

ohencai (H = V, W)

Fluid

2080
2100
2140
2150

°F

°F

°F

°F

°F

°F

°F

°F

Titania. TiO,

Lime CaO

Magnesia. MgO

Sulfur tnoxide. S0 3

Potassium oxide. K 2 0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =30. 75

HARDGROVE GRINDABILITY INDEX =

FREE SWELLING INDEX =

WATER SOLUBLE CHLORINE =

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

0.0

DICKINSON LABOKATOmtC. INC.
131-

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL WSQ TEWS 7991M006 91S5846496



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

DATE : 11-1-89 LAB

Drill Hole : JK-19-19.4 Int

U/2 $"£><££-£.

E.M. 
PROXIMATE ANALYSIS basis As received

% Moisture 29.67 31.45
%Ash 12.90 12.57

% volatile 28.92 28.19
% Fixed Carbon 28.51 27.79

Btu 7342 7156
% Sulfur 3.01 2.93

Ibs SUL/MM

SULFUR FORMS

% Pyntic Sulfur 1-95 1.90

% Sulfate Sulfur 0.17 0.17

% Organic Sulfur 0.89 0.86

% Total Sulfur 3.01 2.93

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH

Initial Deformation

H is Cone Height Softening iH = W)

W IS Cone Width Hem.sohencal (H = '/; W)

Fluid

NUMBER

 

'_>v basis

18.34
41.12
40.54

10439
4.27

BTU =

2.77
0.24
1.26
4.27

Reducing

1900 °F
1920 °F
1930 °F
1940 °F

: 890483 - 006

Thickness :

M&A free E.M 
basis ULTIMATE ANALYSIS basis As received

Moisture

Caroon41.57 40.52

50.36 Hvarogen 6.41 6.53
49.64 Nitrogen 0.93 0.91

Chlonne 0.03 0.03

Sulfur 3.01 2.93
12783 Ash 12.90 12.57
5.23 Oxygen idiff) 35.15 36.51

4 . 09 % wt"-
MINERAL ANALYSIS Ignited Basis

3   39 pnc)S oentoxide. P 2 0»

0.30 Silica. SiO,

1   54 Feme oxide. FejOj

5.23 Alumina. Al,0j

Titania. TiO,

Lime. CaO

Magnesia MgO

Sulfur trioxide. SO,

Potassium oxide. KjO

Sodium oxide. Na ?0

Oxidizing Undetermined

BASE/ACID RATIO
°F

°F

°F

°F

Dry basis

59.11
4.39
1.33
0.04
4.27

18.34
12.52

AIR DRYING LOSS =27.31 

HARD6ROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON LABOHATOHIfl. INC.

OICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL FV^SQ TEXAS 799U0006 91SI5844486



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

DATE : 11-1-89 

Drill Hole : JK-19-19.5

U/ 2. £"£>££> 3

PROXIMATE ANALYSIS

% Moisture 

% Ash 

% Volatile 

% Fixed Carbon

Btu 

% Sulfur

SULFUR FORMS 

% Pyntic Sulfur 

% Sulfate Sulfur 

% Organic Sulfur 

% Total Sulfur

E.M. 
basis

35.27 
10.85 
27.18 
26.70

6310 
4.17

Ibs

1.90 
1.41 
0.86 
4.17

LAB 

Int

As received

27.15 
12.21 
30.59 
30.05

7101 
4.69

SUL/MM

2.14 
1.59 
0.96 
4.69

NUMBER :

 

'' r v

16 
41 
41

basis

.76 

.99 

.25

9748 
6.44

BTU

2 
2
1 
6

=

.94 

.18 

.32

.44

890483 - 007 

Thickness :

M&A free 
basis

50 
49

.44 

.56

11711 
7.73

6.

3 
2
1 
7

60

.53 

.62 

.58 

.73

ULTIMATE ANALYSIS

Moisture 

Caroon 

Hydrogen 

Nitrogen 

Chlorine

Sulfur

Ash 

Oxygen (diff)

MINERAL ANALYSIS

Phos pentoxide. P 2 0, 

Silica. SiO, 

Feme oxide. Fe ?03 

Alumina. Al,0j

E.M. 
basis As received

34.76 39 
6.73 6 
0.70 0 
0.05 0
4.17 4

10.85 12 
42.74 36

% wt '
Ignited Basis

.12 

.17 

.79 

.05

.69

.21 

.97

Dry bails

53.70 
4.30 
1.08 
0.07
6.44

16.76 
17.65

WATER SOLUBLE ALKALIES 

% Na,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemispherical IH = '/» W) 

Fluid

Reducing

2320 °F 
2360 °F 
2440 °F 
2450 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide, S0 3

Potassium oxide. K 70

Sodium oxide. Na ;0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =22.23

HARDGROVE GRINDABILITY INDEX =

FREE SWELLING INDEX =

WATER SOLUBLE CHLORINE =

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON LASOJttTOfMEC. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL MSQ TEXAS 7991M006 91958W96



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-19-19.6

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 008

Thickness

E.M.
PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

basi

31
14
28
25

.

.

.

.

is

36
48
55
61

6926
1 . 84

Ibs

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

1
0
0
1

.

 

 

 

01
15
68
84

As received

31.
14.
28.
25.

57
43
47
53

6905
1. 84

SUL/MM

1.
0.
0.
1.

01
14
69
84

r v

21
41
37

basis

.09

.60

.31

10091
2

BTU

1
0
1
2

.69

M&A

bas

52.
47.

free
is

72
28

12788
3. 41

2.66

.47

.21

.01

.69

1.
0.
1.
3.

86
27
28
41

WATER SOLUBLE ALKALIES

% Na,0 =
% ~

K,0 =

FUSION TEMPERATURE OF ASH

Initial Deformation

H is Cone Height

W is Cone Width

Softening (H = W)

Hemisoner.cal (H = Vi W)

Fluid

Reducing

2150 o F
2170 °F
2190 °F
2200 o F

Oxidizing

°F

°F

°F

°F

E.M
ULTIMATE ANALYSIS basis As received

Moisture
Caroon 39.56 39.44

Hydrogen 6.56 6.57

Nitrogen 0.83 0.83

Chlorine 0.05 0.05

Sulfur 1.84 1.84
Ash 14. 48 14.43

Oxygen (diff) 36 . 68 36.84

% Wt

MINERAL ANALYSIS Ignited Basis

Phos oentoxide. P 2 0,

Silica. SiO,

Ferric oxide. Fe ?03

Alumina. Al ?0,

Titania. TiO,

Lime CaO

Magnesia. MgO

Sulfur tnoxide. SO-,

Potassium oxide. K 20

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

Dry basis

57.63
4.44
1.21
0.07
2.69

21.09
12.87

AIR DRYING LOSS =27.59 

HARDGROVE GRINDA8ILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON LABofcATOftlf  . INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 EL PtSQ, TEXAS 799130006 915/58*4496



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-19-19.7

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 009

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

31.03
6.96

30.14
31.87

8032
2.00

Ibs

1.02
0.18
0.80
2.00

As received

35.15
6.55

28.34
29.96

7553
1.88

SUL/MM

0.96
0.17
0.75
1.88

_' r v basis

10.
43.
46.

10
70
20

11646
2.

BTU

1.
0.
1.
2.

91

=

48
26
17
91

M&A tree 
basis

48.61
51.39

12954
3.23

2.49

1.65
0.29
1.29
3.23

ULTIMATE ANALYSIS

Moisture

Caroon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen idiff)

MINERAL ANALYSIS

Phos pentoxide. P 2 0»

Sil.ca. SiO,

Ferric oxide. Fe,0 3

Alumina. AI,Oj

E.M. 
basis As received

46
6
0
0
2
6

36

.63

.65

.94

.07

.00

.96

.75

% Wt

43.
6.
0.
0.
1.
6.

39.

 .

85
92
88
06
88
55
86

Dry basis

67.61
4.61
1.36
0.10
2.91

10.10
13.31

ignited Basis

WATER SOLUBLE ALKALIES 

% Na,O =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening <H = W) 

Hemisoherical (H = '/? W) 

Fluid

Reducing Oxidizing

1860 °F
1880 °F
1890 °F
1900 °F

°F

°F

°F

°F

Titama. TiO,

Lime CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,O

Sodium oxide. NajO

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =30.72 

HARDGROVE GRINDABILITY INDEX = * 

FREE SWELLING INDEX = * 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKIN8ON LABOfcATOftlf  . INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL RUSOl TEXAS 7991M006 9195844496



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-19-19.8

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 010

Thickness

U/ Z

PROXIMATF. ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

41.33
4.55

24.98
29.14

7063
1.60

Ibs

0.83
0.08
0.69
1.60

As received

37.21
4.87

26.74
31.18

7559
1.71

SUL/MM

0.88
0.09
0.74
1.71

Try bdSiS

7.
42.
49.

75
58
67

12038
2.

BTU

1.
0.

  1.
2.

72

=

41
14
17
72

M&A free 
basis

46.16
53.84

13050
2.95

2.26

1.53
0.16
1.26
2.95

ULTIMATE ANALYSIS

Moisture

Caroon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

MINERAL ANALYSIS

Phos pentoxide. P,0,

Silica. SiO,

Ferric oxide. Fe,0j

Alumma. Al,0j

E.M. 
basis

41
7
0
0
1
4

44

.18

.43

.87

.05

.60

.55

.32

%

As received

44.
7.
0.
0.
1.
4.

41.

Wt. "

07
17
93
06
71
87
19

Dry basis

70.19
4.78
1.48
0.09
2.72
7.75

12.99

ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening IH = W) 

Hemispherical (H = '/? W) 

Fluid

Reducing

2020 °F
2040 °F
2060 °F
2090 °F

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S0 3

Potassium oxide. KjO

Sodium oxide. Na 7 0

Undetermined 

BASE/ACID RATIO

AIR DRYING LOSS =30.86 

HARDGROVE GRINDABILITY INDEX = 60 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

9.18 % Moisture

DICKINSON LABOJ&TOWtt. INC. 142.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL RUSQ TEXAS 799O0006 915I9BW06



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-19-19.9

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - Oil

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

E.M.
basis

32.49
3.46

28.74
35.31

8437
0.76

A? received

37.20
3.22

26.73
32.85

7849
0.71

Wy basis

5.12
42.57
52.31

12498
1.13

M&A
bas

44.
55.

free 
is ULTIMATE ANALYSIS

87
13

13173
1. 19

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

E.M. 
basis

48.
6.
1.
0.
0.
3.

38.

95
95
08
04
76
46
76

As received

45.
7.
1.
0.
0.
3.

42.

53
24
01
03
71
22
26

Dry batit

72.51
4.90
1.60
0.06
1.13
5.12

14.68

Ibs SUL/MM BTU = 0.90

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

0
0
0
0

.18

.02

.56

.76

0
0
0
0

.17

.02

.52-

.71

0.
0.
0.
1.

27
03
83
13

0.
0.
0.
1.

28
03
88
19

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

H is Cone Height 

W is Cone Width

Initial Deformation

Softening (H = Wl
Hemispherical (H= '/i W>

Fluid

2190 °F 
2250 °F 
2470 °F 
2490 °F

Oxidizing

°F 

°F 

°F 

°F

AIR DRYING LOSS =30.49 

HARDGROVE GRINDABILITY INDEX = 66 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

9.65 % Moisture

OICKINSOM UUOKATOMM. INC 1H3.

MINERAL ANALYSIS

Phos pentoxide. P 2 0S

Silica. SiO,

Ferric oxide. Fe,0j

Alumina. Al,0,

Titania. TiOj

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

% Wt. 

Ignited Basis

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

FQ BOX 12008 EL WSOt TBHS 799*0006 915684*96



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-19-19.10

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER : 890483 - 012

Int : Thickness

2.

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

33.62
10.02
26.82
29.54

6997
3.87

Ibs

1.65
0.53
1.69
3.87

As received

33.35
10.06
26.93
29.66

7025
3.88

SUL/MM

1.66
0.54
1.68
3.88

Try basis

15.
40.
44.

10
40
50

10540
5.

BTU

2.
0.
2.
5.

83

=

49
81
53
83

M&A free 
basis

47.59
52.41

12414
6.86

5.52

2.93
0.95
2.98
6.86

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

MINERAL ANALYSIS

Phos pentoxide. PjO,

Silica. SiO,

Feme oxide. Fe,0j

Alumina, Al,0j

E.M. 
basis

40
6
0
0
3

10
38

.01

.47

.73

.04

.87

.02

.86

%

As received

40.
6.
0.
0.
3.

10.
38.

Wt"

17
45
73
04
88
06
67

Dry besis

60.28
4.08
1.10
0.05
5.83

15.10
13.56

ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemispherical (H= '/i W) 

Fluid

Reducing

2010 °F 
2040 op 
2080 °F 
2100 °F

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S0 5

Potassium oxide. K,0

Sodium oxide. Na ? 0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =29.40 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON UMofcATOmU. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL REd TEXAS 799130008 9150B4M6



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-19-19.11

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 014

Thickness

U;

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

E.M. 
basis

31.44
4.17

29.76
34.63

8491
1.02

As received

36.74
3.85

27.46
31.95

7835
0.94

.>v basis

6.08
43.40
50.52

12385
1.49

M&A free 
basis ULTIMATE ANALYSIS

46.
53.

21
79

13187
1. 58

Moisture

Caroon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen Idiff)

E.M. 
basis

50.
6.
0.
0.
1.
4.

37.

34
52
52
09
02
17
34

As received

46.
6.
0.
0.
0.
3.

41.

45
88
48
09
94
85
31

Dry ba«i«

73.42
4.37
0.76
0.14
1.49
6.08

13.74

Ibs SUL/MM BTU = 1.20

SULFUR FORMS 

% Pyntic Sulfur °   21 

% Sulfate Sulfur 0-03 

% Organic Sulfur 0.78 

% Total Sulfur 1.02

0.19
0.03
0.72
0.94

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening !H = Wl 

Hemispherical IH = '/j W) 

Fluid

AIR DRYING LOSS =28.12 

HARDGROVE GRINDABILITY INDEX = 72 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

0.31
0.05
1.13
1.49

0.33
0.05
1.20
1.58

Reducing

1940 °F
1990 °F
2070 °F
2180 °F

Oxidizing

°F 

°F 

°F 

°F

11.99 % Moisture

OICKINSON lASofcATOMtf* INC.

IMS"

MINERAL ANALYSIS

Phos pentoxide. P,0,

Sihca. S.O,

Ferric oxide. Fe 2 0j

Alumina. Al,0j

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S0 5

Potassium oxide. K 2 0

Sodium oxide. Na?0

Undetermined

BASE/ACID RATIO

% Wt." 

Ignited Basis

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 120)6 EL fiUSOl TEXAS 7991M008 915684*86



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-19-19.12

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int : .

890483 - 015

Thickness

LA/

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

E.M. 
basis

31.10
4.56

30.87
33.47

8518
1.32

As received

34.30
4.35

29.43
31.92

8122
1.26

'- r\f basis

6.62
44.80
48.58

12362
1.92

M&A free 
basis ULTIMATE ANALYSIS

47.
52.

97
03

13238
2. 05

Moisture

Caroon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen idiff)

E.M. 
basis

50.
6.
0.
0.
1.
4.

36.

16
57
87
08
32
56
44

As received

47.
6.
0.
0.
1.
4.

38.

83
79
83
08
26
35
86

Dry basis

72.80
4.49
1.27
0.12
1.92
6.62

12.78

Ibs SUL/MM BTU = 1.55

SULFUR FORMS
% Pyritic Sulfur 0« 52

% Sulfate Sulfur °   09

% Organic Sulfur 0-71
% Total Sulfur 1-32

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

0.50
0.09
0.67
1.26

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemispherical (H = V, W) 

Fluid

AIR DRYING LOSS =27.68 

HARDGROVE GRINDABILITY INDEX = 64 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 
APPARENT SPECIFIC GRAVITY =

0.76
0.13
1.03
1.92

0.81
0.14
1.10
2.05

Reducing

2180 OF
2210 OF
2340 °F
2480 OF

Oxidizing

°F 

°F 

°F 

°F

9.15 % Moisture

MINERAL ANALYSIS

Phos oenioxide. P,0,

Silica. SiO,

Feme oxide, Fe,0j

Alumina. Al,0j

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide, K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

% Wt." 

Ignited Basis

OICKINION LACO&TOKIE*. IMC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 EL RUSQ TEXAS 7WBO06 915(584*86



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-19-19.13

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 016

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

E.M. 
basis

30.59
7.47

30.95
30.99

8241
1.53

As received

34.14
7.09

29.37
29.40

7820
1.45

Try bases

10.76
44.60
44.64

11873
2.20

M&A
bas

49.
50.

free 
is ULTIMATE ANALYSIS

98
02

13305
2. 47

Moisture

CarDon

Hvdroqen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen tdiHI

E.M. 
basis

46.
6.
1.
0.
1.
7.

36.

44
93
38
08
53
47
17

As received

44.
7.
1.
0.
1.
7.

38.

06
15
31
08
45
09
86

Dry basis

66.91
5.06
1.99
0.12
2.20

10.76
12.96

Ibs SUL/MM BTU = 1.85

SULFUR FORMS 

% Pyntic Sulfur 0-83

% Sulfate Sulfur 0-08 
u   62 

1   5 3
% Organic Sulfur 

% Total Sulfur

0.78 
0.08 
0.59- 
1.45

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemispherical IH = '/iWI 

Fluid

AIR DRYING LOSS =27.52 

HARDGROVE GRINDABILITY INDEX = 52 @

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

1.19
0.12
0.89
2.20

1.33
0.14
1.00
2.47

Reducing

1920 °F
1940 °F
1950 °F
1960 °F

Oxidizing

°F 

°F 

°F 

°F

9.14 % Moisture

MINERAL ANALYSIS

Phos pentoxide. P,0S

Silica. SiO,

Ferric oxide. Fe,0 }

Alumina. Al,0 }

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S0 }

Potassium oxide. K 2 0

Sodium oxide. Na ? 0

Undetermmad

BASE/ACID RATIO

% Wt 

Ignited Basis

OICKINSON LABOJ&TOKICS. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 a W9Q TEXAS 799130006 9195840496



COAL ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

DATE : 11-1-89 

Drill Hole : JK-19-19

PROXIMATE ANALYSIS

% Moisture 

% Ash 

% Volatile 

% Fixed Carbon

Btu

% Sulfur

.14

E.M. 
basis

26 
13 
27 
31

7
0

.93 

.73 

.95 

.39

585
.47

Ibs

LAB 

Int

As received

32
12 
25 
28

.88 

.61 

.67 

.84

7059
0 .43

SUL/MM

NUMBER :

 

_>v basis

18. 
38.
42.

79 
25 
96

10517
0.

BTU

64

=

890483 - 017 

Thickness :

M&A free 
basis

47 
52

.10 

.90

12950
0

0.

.78

61

E.M. 
ULTIMATE ANALYSIS basis As received

Moisture
CafDon 47.84 43.95

Hydrogen 6.82 7.18 

Nitrogen 0.89 0.82

Chlorine 0.11 0.10

Sulfur 0.47 0.43

Ash 13. 73 12.61
Oxygen Idiff) 30.14 34.91

% Wt %

MINERAL ANALYSIS Ignited Basis

Dry baiii

65.48 
5.21 
1.22
0.15
0.64

18.79
8.51

SULFUR FORMS
f\ f\ r s\ ^ * ^ » .» ,» . .

%

%

Pyntic Sulfur

Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

0
0
0
0

.05

.03

.39

.47

0
0
0
0

.04

.03

.36

.43

0.
0.

- 0.
0.

06
04
54
64

0
0
0
0

.08

.05

.65

.78

Phos pentoxide. P2 0S

Silica. SiO,

Ferric oxide. Fe ?0j

Alumina. Al,03

WATER SOLUBLE ALKALIES 

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = Wl 

Hemispherical (H = '/? W) 

Fluid

Reducing

2310 °F 
2330 °F 
2340 °F 
2350 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S0 3

Potassium oxide. K,0

Sodium oxide. Na ?0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =28.75 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON LABO&TOftlES. INC. IHS

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL RUSQ TEXAS 799130006 9156644498



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-19-19.15

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 018

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SUL'FUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

28.89
18.50
26.86
25.75

6598
2.07

Ibs

1.02
0.18
0.87
2.07

As received

32.76
17.49
25.40
24.35

6239
1.96

SUL/MM

0.97
0.17
0.82
1.96

- r v

26
37
36

basis

.02

.77

.21

9278
2

BTU

1
0
1
2

.91

=

.44

.25

.22

.91

M&A free 
basis

51.06
48.94

12541
3.94

3.14

1.94
0.34
1.66
3.94

ULTIMATE ANALYSIS

Moisture

Caroon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (difll

MINERAL ANALYSIS

Phos pentoxide. P20S

Silica. SiO,

Ferric oxide, Fe,0 5

Alumina. AljOj

E.M. 
basis As received

38
5
0
0
2

18
34

.04

.91

.76

.04

.07

.50

.68

% Wf.

35.
6.
0.
0.
1.

17.
37.

97
19
72
04
96
49
63

Dry basis

53.50
3.76
1.07
0.05
2.91

26.02
12.69

ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemispherical (H = V} Wl 

Fluid

Reducing

2170 °F 
2200 °F 
2220 °F 
2240 °F

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S0 3

Potassium oxide, K,0

Sodium oxide, Na ? 0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =29.03 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON LABORATORIES. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL RUSQ TEXAS 799130006 915/5844496



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-19-19.16

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 019

Thickness

E.M.
PROXIMATE ANALYSIS

% Moisture
(% Ash

% Volatile

% Fixed Carbon

%

Btu

Sulfur

basis

27
30
22
19

.39

.93

.06

.62

As received " r v

30.
29.
20.
18.

91
43
99
67

4866 4630
0 .82

Ibs

0. 78

SUL/MM

42
30
27

basis

.60

.38

.02

6701
1

BTU

.12

M&A
bas

52.
47.

free
is

93
07

11675
1. 96

1.68

E.M
ULTIMATE ANALYSIS basis As received

Moisture

Carbon 28.32 26.95

Hydrogen 5.58 5.85

Nitrogen 0.66 0.63

Chlorine 0.05 0.05

Sulfur 0.82 0.78
Ash 30. 93 29.43

Oxygen (diffl 33 . 64 36.31

% Wt. '

MINERAL ANALYSIS Ignited Basis

Dry ba«i«

39.01
3.46
0.91
0.07
1.12

42.60
12.83

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

0
0
0
0

.46

.05

.31

.82

0.
0.
0.
0.

44
05
29
78

0
0
0
1

.63

.07

.42

.12

1.
0.
0.
1.

10
13
73
96

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH

Initial Deformation

H is Cone Height

W is Cone Width

Softening (H

He misphencal (H =

= W)

V} W)

Reducing

>2700 °F
>2700 °F
>2700 °F

Fiu.d >2700 °F

Oxidizing

°F

°F

°F

°F

Phos pentoxide. P,0,

Silica. SiO,

Ferric oxide. Fe,0 5

Alumina Al,0j

Titama TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S0 }

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =27.42 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON tAaORATOItlE*. INC. ISO

OICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 a WSa TEXAS 799130006 915684*496



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-19-19.17

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 020

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

29.05
8.17

31.13
31.65

8318
1.65

Ibs

0.67
0.08
0.90
1.65

As received

34.34
7.56

28.80
29.30

7698
1.52

SUL/MM

0.62
0.08
0.82
1.52

>v basis

11.52
43.87
44.61

11724
2.32

BTU =

0.95
0.12
1.25
2.32

M&A free E.M. 
basis ULTIMATE ANALYSIS basis As received

49.58
50.42

13250
2.62

1.97

1.07
0.13
1.42
2.62

WATER SOLUBLE ALKALIES

% Na ;0 =

% K 70 =

FUSION TEMPERATURE OF ASH

Initial Deformation

H is Cone Height

W is Cone Width

Softening !H = W)

Hem.spher.ca! IH= '/j W)

Fluid

Reducing

1990 °F
2000 °F
2020 °F
2030 °F

Oxidizing

°F

°F

°F

°F

Moisture

Caroon 47. 17 43.65

Hydrogen 6.81 7.13

Nitrogen 1.11 1.03

Chlor.ne 0.08 0.08

Sulfur 1 . 65 1 . 52

Ash 8.17 7.56
Oxygen Idiff) 35 . 01 39.03

% Wt.'

MINERAL ANALYSIS Ignited Basis

Phos pentoxide. P 2 0 S

Silica. SiOj

Ferric oxide. Fe,0!

Alumina. Al,0j

Titania. TiO ?

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO]

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

Dry basii

66.48
5.01
1.56
0.12
2.32

11.52
12.99

AIR DRYING LOSS =29.19 

HARDGROVE GRINDABILITY INDEX = 50 @

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

7.27 % Moisture

DICKINSON LABOHATOHIH. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL M9Q TEXAS 799130006 91515844486



COAL-AIMALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

DATE : 11-1-89 

Drill Hole : JK-19-19

PROXIMATE ANALYSIS

% Moisture 

% Ash 

% Volatile 

% Fixed Carbon

Btu

% Sulfur

.18

E.M. 
basis

30 
26 
21 
21

4
4

.81 

.00 

.51 

.68

925
.38

Ibs

LAB 

Int

As receivea

30.25 
26.21 
21.69 
21.85

4965
4.41

SUL/MM

NUMBER :

-~"'v basis

37. 
31. 
31.

58
10 
32

7118
6.

BTU

33

=

890483 - 021 

Thickness :

M&A tree 
basis

49 
50

.82 

.18

11403
10

8.

.13

88

ULTIMATE ANALYSIS

Moisture 

Caroon 

Hydrogen 

Nitrogen

Chlorine

Sulfur

Ash

Oxygen tdiffl

MINERAL ANALYSIS

E.M. 
basis As received

27.89 28.12 
5.79 5.75 
0.60 0.61
0.07 0.07
4.38 4.41

26.00 26.21
35.27 34.83

% wt.'
ignited Basis

Dry bam

40.31 

3.39

0.87
0.09
6.33

37.58
11.43

SULFUR FORMS

%

%

Pyntic Sulfur

Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

2
0
1
4

.83

.38

.17

.38

2.85
0.39
1.17
4.41

4.
0.
1.
6.

08
56
69
33

6
0
2

10

.54

.89

.70

.13

Phos pentoxide. P } 0,

S.hca. SiO,

Ferric oxide. Fe,0j

Alumina Al,0j

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

initial Deformation 

Softening (H - W) 

HemisDnencal (H = Vi Wl 

Fluid

Reducing

2020 °F 
2040 °F 
2090 °F 
2190 °F

Oxidizing

Titania. TiO ?

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. Na ? 0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =26.95 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

_____
DICKINSON LASORATOmf  . INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 B. Pf&Q, TEWS 7991M006 91MMW98



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

DATE : 11-1-89 

Drill Hole : JK-19-19

PROXIMATE ANALYSIS

% Moisture 

% Ash 

% Volatile 

% Fixed Carbon

Btu

% Sulfur

.19

E.M. 
basis

36 
20 
20 
22

.45 

.79 

.62 

.14

4723
4 .73

Ibs

LAB 

Int

As received

30. 
22. 
22.
24.

17 
84 
66 
33

5190
5. 20

SUL/MM

NUMBER :

- r v basis

32. 
32. 
34.

71 
45 
84

7432
7.

BTU

45

=

890483 - 022 

Thickness :

M&A free
basis

48 
51

.22 

.78

11044
11

10.

.07

02

E.M. 
ULTIMATE ANALYSIS basis As received

Moisture

CarDon27.08 29.75
Hydrogen 6.26 5.77 

Nitrogen 0.60 0.66

Chlorine 0.06 0.07

Sulfur 4.73 5.20
Ash 20. 79 22.84

Oxygen (diMl 40. 48 35.71

% Wt.'

MINERAL ANALYSIS Ignited Basis

Dry bam

42.61 
3.43 
0.95
0.09
7.45

32.71
12.76

SULFUR FORMS

% Pyntic Sulfur

%

%

Sulfate Sulfur

Organic Sulfur

% Total Sulfur

2
0
1
4

.59

.87

.27

.73

2.
0.
1.
5.

84
96
40
20

4.
1.
2.
7.

07
37
01
45

6
2
2

11

.05

.04

.98

.07

Phos pentoxide. P 2 0,

Silica. SiO,

Feme oxide. Fe,03

Alumina. Al }0j

WATER SOLUBLE ALKALIES 

% Na,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = Wl 

Hem.spher.cal IH = V, W) 

Fluid

Reducing

2430 °F
2450 >F
2490 >F
2540 °F

Oxidizing

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S0 3

Potassium oxide. K,0

Sodium oxide. Na?0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =26.32 

HARDGROVE GRINDA8ILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKINSON LABORATORIES. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 EL PASQ TEXAS 799134006 915/58*0496



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-19-19.20

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 023

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

27.74
13.16
54.11
4.99

7752
4.83

Ibs

1.56
0.37
2.90
4.83

As received

28.32
13.05
53.67
4.96

7690
4.79

SUL/MM

1.55
0.37
2.87
4.79

~ r\ basis

18.
74.

6.

21
88
91

10728
6.

BTU

2.
0.
4.
6.

69

=

16
52
01
69

M&A free 
basis

91.54
8.46

13116
8.17

6.23

2.64
0.63
4.90
8.17

ULTIMATE ANALYSIS

Moisture

Caroon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

E.M 
basis

42
6
1
0
4

13
31

.99

.50

.11

.08

.83

.16

.33

As received

42
6
1
0
4

13
31

.65

.54

.10

.08

.79

.05

.79

Dry basis

59.49
4.71
1.53
0.12
6.69

18.21
9.25

% wf'
MINERAL ANALYSIS

Phos pentoxide. P 2 0»

Silica. SiO,

Ferric oxide. Fe,0|

Alumina. Al,0j

ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

Initial Deformation

H is Cone Height Softening IH = W) 

W IS Cone Width Hemispherical (H = V, Wl

Fluid

AIR DRYING LOSS =24.17

Oxidizing

1920 °F
1940 °F
1950 °F
1970 °F

°F

°F

°F

°F

Tiiama. TiO }

Lime. CaO

Magnesia. MgO

Sulfur (noxide. SOj

Potassium oxide. K 2 0

Sodium oxide. Na 7 0

Undetermined

BASE/ACID RATIO

HARDGROVE GRINDABILITY INDEX =

FREE SWELLING INDEX =

WATER SOLUBLE CHLORINE =

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

 'HUP*'**'"'

IS*

OICKINSON lABO&TOIMES. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 EL RUSCt TEXAS 7991W006 91S5MM86



GOAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-19-19.21

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 024

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

28.21
10.90
29.24
31.65

7551
3.65

Ibs

1.72
0.67
1.26
3.65

As received

32.50
10.24
27.49
29.77

7100
3.43

SUL/MM

1.62
0.63
1.18
3.43

J>v basis

15.
40.
44.

18
73
09

10518
5.

BTU

2.
0.

. 1.
5.

08

=

40
94
74
08

M&A free 
basis

48.02
51.98

12400
5.99

4.83

2.83
1.11
2.05
5.99

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diM)

E.M. 
basis

42
6
0
0
3

10
35

.30

.49

.80

.08

.65

.90

.78

As received

39.
6.
0.
0.
3.

10.
38.

77
77
76
07
43
24
96

Dry bam

58.93

4.65
1.12
0.11
5.08

15.18
14.93

% Wt!'

MINERAL ANALYSIS

Phos oentoxide. P 2 0,

Silica. Si0 2

Ferric oxide. Fe,0j

Alumina. Al,0j

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening IH = W) 

Hemispherical (H = '/j W) 

Fluid

Reducing

2000 °F
2020 °F
2040 °F
2060 °F

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide, SO]

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =28.06 

HAROGROVE GRINDABILITY INDEX = * 

FREE SWELLING INDEX = * 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON LAMRATOmCS. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL WSQ TEXAS 799130006 91358WM



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-19-19.22

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER : 

Int :

890483 - 025

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

30.83
8.56

30.80
29.81

7905
3.29

Ibs

1.80
0.21
1.28
3.29

As received

32.61
8.34

30.00
29.05

7702
3.21

SUL/MM

1.75
0.21
1.25
3.21

_'r> basis

12.
44.
43.

38
52
10

11429
4.

BTU

2.
0.

  1.
4.

76

=

60
31
85
76

M&A free
basis

50.81
49.19

13043
5.43

4.17

2.97
0.35
2.11
5.43

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (ditf)

MINERAL ANALYSIS

Phos pentoxide. PjO»

Silica. SiO,

Ferric oxide. Fe,0,

Alumina. Al,0 5

E.M.
basis

44
6
1
0
3
8

36

.18

.84

.00

.08

.29

.56

.05

%

As received

43.
6.
0.
0.
3.
8.

37.

Wt.'

05
95
97
08
21
34
40

Dry basis

63.87

4.90
1.44
0.12
4.76

12.38
12.53

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemispherical (H= '/? W) 

Fluid

Reducing Oxidizing

2010 °F
2030 °F
2050 °F
2070 °F

°F

°F

°F

°F

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur trioxide. SO,

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =28.10

HARDGROVE GRINDABILITY INDEX =

FREE SWELLING INDEX =

WATER SOLUBLE CHLORINE =

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

4.0

DICKINSON LABOMATOmU. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL RASCl TEXAS 799130006 91515844496



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-19-19.23

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 026

Thickness

PROXIMATF. ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M.
basis

25.90
21.77
26.60
25.73

6437
2.73

Ibs

1.72
0.10
0.91
2.73

As received

31.52
20.12
24.58
23.78

5949
2.52

SUL/MM

1.59
0.09
0.84
2.52

- ry basis

29.
35.
34.

38
90
72

8687
3.

BTU

2.
0.
1.
3.

69

=

33
14
22
69

M&A free 
basis

50
49

.83

.17

12302
5

4.

3
0
1
5

.22

24

.29

.20

.73

.22

E.M. 
ULTIMATE ANALYSIS bails

Moisture

Caroon 3 6

Hydrogen 5

Nitrogen 0

Chlorine 0

Sulfur 2

Ash 21

Oxygen (diff) 32

.18

.87

.85

.09

.73

.77

.51

As received

33.
6.
0.
0.
2.

20.
36.

44
27
79
08
52
12
78

Dry beiit

48.83

4.01
1.15
0.12
3.69

29.38
12.82

% Wt'

MINERAL ANALYSIS

Phos pentoxide. P 2 0S

Silica. SiO,

Ferric oxide. Fe 20,

Alumina. Al ? 0j

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening IH = W) 

Hemispherical (H = '/: W) 

Fluid

Reducing

2370 °F 
2390 °F 
2420 °F 
2430 °F

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO,

Lime CaO

Magnesia. MgO

Sulfur tnoxide. SO]

Potassium oxide. K 2 0

Sodium oxide. Na 70

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =27.25 

HARDGROVE GRINDABILITY INDEX = * 

FREE SWELLING INDEX = * 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKIN8ON LASoA&TOmtS. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 EL WSOt TEXAS 7991M008 91958*0486



COAL-ANALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

DATE : 11-1-89 

Drill Hole : JK-19-19

PROXIMATE ANALYSIS

% Moisture 

% Ash 

% Volatile 

% Fixed Carbon

Btu

% Sulfur

.24

E.M. 
basis

23
41 
20
14

3
1

.31 

.90

.45 

.34

572
.42

Ibs

LAB 

Int

As received

25.18 
40.88 
19.96 
13.98

3582
1.38

SUL/MM

NUMBER :

  
 

'- r V

54 
26 
18

basis

.63 

.67 

.70

4788
1

BTU

.85

=

890483 - 013 

Thickness :

M&A free 
basis

58 
41

.79 

.21

10554
4

3.

.07

85

ULTIMATE ANALYSIS

Moisture 

Caroon 

Hydrogen 

Nitrogen

Chlorine

Sulfur

Ash

Oxygen Idiff)

MINERAL ANALYSIS

E.M. 
basis As received

21.25 20.74 
4.90 5.05 
0.70 0.68
0.07 0.07
1.42 1.38

41.90 40.88
29.76 31.20

% Wt*

Ignited Basis

Dry basis

27.71 
2.98 
0.91
0.09
1.85

54.63
11.83

SULFUR FORMS
n cifi r\ i? c r\ r\~i i « -«  , ..---- _r"k»^     -.   .

%

Pyrmc Sulfur

Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

0
0
0
1

.66

.15

.61

.42

0.65
0.15
0.58 '
1.38

0
0
0
1

.87

.20

.78

.85

1
0
1
4

.91

.44

.72

.07

Phos pentoxide. PjOs

Silica. SiO,

Ferric oxide. Fe,0j

Alumina. Al,0,

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening |H = W) 

HemisphericaMH = '/» W) 

Fluid

Reducing

2320 °F 
2350 °F 
2370 °F 
2390 °F

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS -.21.99 

HARD6ROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSON LASOJtATONIf >. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL PASQ TEXAS 7991J0006 9156844496



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-19-19.25

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 027

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

B.M. 
basis

27.44
23.06
24.52
24.98

5890
4.72

Ibs

3.06
0.48
1.18
4.72

As received

29.19
22.51
23.93
24.37

5748
4.61

SUL/MM

2.99
0.47
1.15
4.61

?rv basis

31.
33.
34.

79
80
41

8118
6.

BTU

4.
0.
1.
6.

51

=

22
66
63
51

M&A tree 
basis

49
50

.55

.45

11900
9

8.

6
0
2
9

.54

02

.18

.97

.39

.54

E.M 
ULTIMATE ANALYSIS bas.s As received

Moisture

CarDon 33

Hydrogen 5

Nitrogen 0

Chlorine 0

Sulfur 4

Ash 23

Oxygen (diffl 32

MINERAL ANALYSIS

Phos pentoxide. P,0S

Silica. SiO,

Ferric oxide. Fe,0 3

Alumina. AljOs

.36

.67

.66

.07

.72

.06

.46

% Wt.

32
5
0
0
4

22
33

.55

.81

.64

.07

.61

.51

.81

Dry basis

45.97
3.59
0.91
0.10
6.51

31.79
11.13

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,O =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hem.spherrcal IH = '/j W) 

Fluid

Reducing

2090 °F
2120 °F
2170 °F
2250 °F

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO;

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =23.44 

HARDGROVE GRINDABILITY INDEX = 84 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

7.51 % Moisture

DICKINSON lAOOftikTOmU. INC.
\S°1

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

RQ BOX 12006 EL WSC* TEXAS 799130008 9156844486



COAL-ANALYSIS REPORT

DATE : 11-1-89

Drill Hole : JK-19-19.26

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

LAB NUMBER 

Int :

890483 - 028

Thickness

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

31.18
4.82

30.20
33.80

8481
1.36

Ibs

0.56
0.14
0.66
1.36

As received

34.05
4.62

28.94
32.39

8127
1.30

SUL/MM

0.54
0.13
0.63  
1.30

-ry basis

7.00
43.89
49.11

12323
1.98

BTU =

0.82
0.20
0.96
1.98

M&A free 
basis

47
52

.19

.81

13251
2

1.

0
0
1
2

.13

60

.88

.21

.04

.13

ULTIMATE ANALYSIS

Moisture

Caroon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

E.M. 
basis

51
6
1
0
1
4

34

.75

.34

.03

.08

.36

.82

.62

As received

49.
6.
0.
0.
1.
4.

36.

59
54
99
07
30
62
89

Dry basis

75.20
4.14
1.49
0.11
1.98
7.00

10.08

% Wt'.'

MINERAL ANALYSIS

Phos pentoxide. P3 0S

Silica. SiO,

Ferric oxide. FejOj

Alumina. Al,03

Ignited Basis

WATER SOLUBLE ALKALIES 

% Na,0 =

FUSION TEMPERATURE OF ASH Reducing

H is Cone Height 

W is Cone Width

Initial Deformation

Softening <H = W)

HemisDhencal IH = '/: W)

2080 °F 
2100 °F 
2130 °F

Fluid 2140 °F

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO :

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S0 3

Potassium oxide. K,0

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =18.54 

HARDGROVE GRINDABILITY INDEX = 67 

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

19.04 % Moisture

DICKINSON lAKMUTOmtt. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 a PASO, TEXAS 799130006 9135840496



COAL-AIMALYSIS REPORT

UNITED STATES GEOLOGICAL SURVEY 
National Center
Mail Stop 956 

Reston, Virginia 22092

DATE : 11-1-89 

Drill Hole : JK-19-19.27

E.M. 
PROXIMATE ANALYSIS basis

% Moisture 24 . 59 

% Ash 6.43 

% Volatile 38.37 

% Fixed Carbon 30.61

Btu 9*11

% Sulfur 1-67

Ibs

SULFUR FORMS

% Pyritic Sulfur 0   9 5

% Sulfate Sulfur 0 . 17

% Organic Sulfur 0.55

% Total Sulfur 1   67

LAB 

Int

As received

29.41 
6.01 

35.92 
28.66

8997
1.57

SUL/MM

0.89
0.16
0.52 -
1.57

NUMBER

  
 

'.Try basis

8.52 
50.89 
40.59

12745
2.22

BTU =

1.26
0.22
0.74
2.22

: 890483 - 029 

Thickness :

M&A free 
basis

55.63 
44.37

13932
2.43

1.75

1.38
0.24
0.81
2.43

ULTIMATE ANALYSIS

Moisture 

Carbon 

Hydrogen 

Nitrogen

Chlorine

Sulfur

Ash

Oxygen Iditf)

MINERAL ANALYSIS

Phos pentoxide. P;0S

Silica. SiO,

Ferric oxide. Fe,0s

Alumina, Al,0 5

E.M. 
basis As received

53.87 50.42 
6.92 7.19 
1.03 0.96
0.06 0.05
1.67 1.57
6.43 6.01

30.02 33.80

% wY
Ignited Basis

Dry bam

71.43 
5.53 
1.36
0.07
2.22
8.52

10.87

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening <H = W) 

Hemispherical (H= Vi Wt 

Fluid

Reducing

2140 °F 
2160 °F 
2180 °F 
2200 °F

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO}

Potassium oxide. K,0

Sodium oxide. Na ?0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =25.01 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

DICKINSOM LAM&TOIMU. INC.

OICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 a MSQ TEXAS 799130006 915I58W86



COAL-ANALYSIS REPORT

TO:

OATE 12-15-88

DRILLHOLE JK-20-1

PROPERTY

REMARKS: U> - Q-H L, IT /

. UNITED STATES GEOLOGICAL SURVEY
no, uj.vjjia.1. v^ellLci.

      Re
1'ldJ.JL

&>Luji f V

LAB. NO:

SEAM:

DEPTH:

£>uup yoo
j.i.ijxiixci 22092

880809 - 020

PROJECT

THICKNE!

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

35.36
10.76
28.28
25.60

7039
4.03

Ibs

2.64
0.07
1.32
4.03

A? received

36.93
10.50
27.59
24.98

6868
3.93

SUL/MM

2.57
0.06
1.30
3.93

Dry basis

16.
43.
39.

65
75
60

10889
6.

BTU

4.
0.
2.
6.

24

=

08
10
06
24

M&A free 
basis

52.49
47.51

13064
7.48

5.72

4.90
0.12
2.46
7.48

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

E.M. 
basis

39
6
0
0
4

10
37

.48

.87

.81

.08

.03

.76

.97

As received

38.
6.
0.
0.
3.

10.
39.

52
98
79
08
93
50
20

Dry baiii

61.07
4.51
1.25
0.13
6.24

16.65
10.15

% Wt.

MINERAL ANALYSIS

Phos pentoxide. P20,

Silica. SiO,

Ferric oxide. Fe}0j

Alumina. Al,0j

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemispherical (H = '/j W> 

Fluid

Reducing

1960 °F 
2000 °F 
2040 °F 
2340 °F

Oxidizing

°F 

°F 

°F 

°F

Titama. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. S0 3

Potassium oxide. K,0

Sodium oxide. Na,O

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =28.09 

1ARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKIMSON LAMMATOMfS. INC

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

Pfl BOX 12006 a MSa TEXAS 79900006 91S68+M8S



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

^£r G-*0

Res

DATE 12-15-88

DRILLHOLE JK-20-2AP 

PROPERTY 

REMARKS: LD - O. H fo 5- , 5-

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyritic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

26.08
36.79
22.81
14.32

4160
6.24

Ibs

5.27
0.15
0.82
6.24

As received

27.46
36.10
22.39
14.05

4082
6.13

SUL/MM

5.17
0.15
0.81
6.13

NcaLj.ui
Mall

sLun, V.

 ra±- Ce±uLfc2 IT

SLup :?oo
Ltg j.Hid

LAB NO 880809 -

SEAM: 

DEPTH:

Dry basis

49.77
30.86
19.37

5628
8.44

BTU =

7.13
0.21
1.10
8.44

M&A free 
basis

61
38

.44

.56

11204
16

15.

14
0
2

16

.81

02

.19

.42

.20

.81

muvt

021

PROJECT: 

THICKNESS:

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

MINERAL ANALYSIS

Phos. pentoxide. P 20S

Silica; SiO,

Feme oxide. Fe,0j

Alumina, AI,Oj

E.M. 
basis As received

22
3
0
0
6

36
30

.19

.97

.44

.05

.24

.79

.32

% Wt.

21.
4.
0.
0.
6.

36.
31.
* 

78
11
43
05
13
10
40

Dry basis

30.02
1.43
0.60
0.07
8.44

49.77
9.67

ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

FUSION TEMPERATURE OF ASH Reducing

H is Cone Height 

W is Cone Width

Initial Deformation

Softening (H = W)

Hemispherical <H= '/i W)

Fluid

2120 °F 
2470 °F 
2570 °F 
2630 °F

Oxidizing

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO)

Potassium oxide. K 20

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =24.09 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OtCXINSON LAKMATOMffc INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

RQ BOX 12006 EL f*SQ TEXAS 7B91MOD8



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY

DATE 12-15-88 

DRILLHOLE. JK-20-2BC

PROPERTY 

REMARKS: \J^

Na.Lj.undl. 
Mail Stop 956

LAB. NO

SEAM:

DEPTH:

880809 - 022

PROJECT: 

THICKNESS:

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

E.M. 
basis

33.59
7.93

30.60
27.88

7766
2.35

As received

34.45
7.82

30.21
27.52

7665
2.32

Dry basis

11.93
46.08
41.99

11694
3.53

M&A free 
basis ULTIMATE ANALYSIS

52
47

.32

.68

13278
4 .01

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (diff)

E.M. 
basis

44
6
0
0
2
7

37

.51

.69

.87

.07

.35

.93

.58

As received

43.
6.
0.
0.
2.
7.

38.

93
75
86
07
32
82
25

Dry basis

67.02
4.42
1.31
0.11
3.53

11.93
11.68

Ibs SUL/MM BTU = 3.03

SULFUR FORMS 

% Pyritic Sulfur 1.39
% Sulfate Sulfur 0.16

% Organic Sulfur 0-80

% Total Sulfur 2.35

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

1.37
0.15
0.80
2.32

2.09
0.24
1.20
3.53

2.37
0.27
1.37
4.01

FUSION TEMPERATURE OF ASH Reducing

H is Cone Height 

W is Cone Width

Initial Deformation

Softening <H = W)

Hemispherical (H= Vj W)

Fluid

1910 °F 
2000 °F 
2010 °F 
2200 °F

Oxidizing

°F 

°F 

°F 

°F

AIR DRYING LOSS =18.43 

HARDGROVE GRINDABILITY INDEX = 82 @ 19.64 % Moisture

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

OICKI LAMJtikTOIUfa

MINERAL ANALYSIS

Phos. pentoxide. P,0,

Silica. SiO,

Ferric oxide. FeiOj

Alumina. Al,0j

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K,0

Sodium oxide. Na?0

Undetermined

BASE/ACID RATIO

% Wt. 

Ignited Basis

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS

RQLBGK1200S a MSGl TEXAS 79904006 915f9t«9S



COAL-ANALYSIS REPORT

TO:. UNITED STATES GEOLOGICAL SURVEY
C4 I Q NaLj.uiial Ct£iiut££

*  ncm. suup yoo
ResLun, Vlxrgj.nj.ct 22092

OATE 12   15 88 

DRILLHOLE JK~20~3 

PROPERTY 

REMARKS^ \ i* "   f^ M /-<L"~"V H
^^ c^ T f O » /

PROXIMATE ANALYSIS

% Moisture

% Ash

% Volatile

% Fixed Carbon

Btu

% Sulfur

SULFUR FORMS

% Pyntic Sulfur

% Sulfate Sulfur

% Organic Sulfur

% Total Sulfur

E.M. 
basis

33.66
8.19

30.21
27.94

7699
0.61

Ibs

0.01
0.01
0.59
0.61

As received

35.56
7.96

29.34
27.14

7478
0.59

SUL/MM

0.01
0.01
0.57
0.59

LAB NO

SEAM: 

DEPTH:

880809 -

Dry basis

12.
45.
42.

35
53
12

11605
0.

BTU

0.
0.
0.
0.

92

=

01
02
89
92

M&A free 
basis

51.94
48.06

13240
1.05

0.79

0.01
0.03
1.01
1.05

023

PROJECT: 

THICKNESS:

ULTIMATE ANALYSIS

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen (ditf)

MINERAL ANALYSIS

Phos pentoxide. P 2 0»

Silica. SiO,

Ferric oxide. Fe,0j

Alumina. Al,0j

E.M. 
basis As received

43
7
0
0
0
8

39

.19

.28

.83

.07

.61

.19

.83

i
% Wt.

41.
7.
0.
0.
0.
7.

41.

i

95
40
81
06
59
96
23

Dry basis

65.10
5.30
1.25
0.10
0.92

12.35
14.98

Ignited Basis

WATER SOLUBLE ALKALIES

% Na,0 =

% K,0 =

H is Cone Height 

W is Cone Width

FUSION TEMPERATURE OF ASH

Initial Deformation 

Softening (H = W) 

Hemispherical (H= ViW) 

Fluid

Reducing

2030
2230
2380
2500

Oxidizing

°F 

°F 

°F 

°F

Titania. TiO,

Lime. CaO

Magnesia. MgO

Sulfur tnoxide. SO,

Potassium oxide. K 20

Sodium oxide. Na,0

Undetermined

BASE/ACID RATIO

AIR DRYING LOSS =29.35 

HARDGROVE GRINDABILITY INDEX = *

FREE SWELLING INDEX = 0.0 

WATER SOLUBLE CHLORINE = 

APPARENT SPECIFIC GRAVITY =

* Insufficient Sample

OICKINSOM UUKMATOMtt. INC.

DICKINSON 
LABORATORIES, INC.
COAL & OIL SHALE ANALYSTS 

PQ BOX 12006 EL MSQ TEXAS 7B9B0006 91566*0496


