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Introduction

In order to assess the surface minable portion of the total coal
resources in the Recluse geologic analysis area, seven holes were drilled in
1975. Drilling was done by B & B Drilling Company of Libby, Montana, under
contract to the U.S. Geological Survey (USGS). About 60 percent of the
drilling was cored. ‘

This report represents the fesults of the various analyses performed on
the cored coals and selected portions of the cored rock intervals. The
description of the cores were published previously (Hobbs and others, 1977).
This report is the third on the drilling in the Recluse area.

The overall objectives of the Recluse geologic analysis area project are
to assess the coal resources of the area in terms of quality and quantity,
relationship with coal beds in nearby areas, and suitability for surface,
underground, or in-situ mining; and to assess factors relating to the siting
of future mines and the reclamation potential of the mined land.
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Location
The Recluse model area is located about 40 miles north of Gillette,
Campbell County, Wyoming. It includes all of the following USGS 1:24,000
scale topographic and corresponding geologic maps: Homestead Draw SW, Pitch
Draw, Recluse, and White Tail Butte. The area includes all of Tps. 55 and 56
N., R. 73 W., and parts of Tps. 54, 55, and 56 N., R. 72 W.; T. 54 N., R. 73
W.; and Tps. 54, 55, and 56 N., R. 74 W. The western portion of the model\
area is in the Spotted Horse coal field (Olive, 1957) and the balance is in
the Little Powder River coal field (Davis, 1912).
Geology
Most of the surface rocks within the Recluse model area belong to the
Paleocene Tongue River Member of the Fort Union Formation. Also present are
scattered outliers of the overlying Eocene Wasatch Formation (as presently

defined). The regional dip is at a very low angle to the west.



The Tongue River Member consists primarily of interbedded mudstones,
sandstones, and thick coal beds. In the area drilled, eight regionally
correlative coal beds are present. These are, in ascending order:

Smith

Anderson

Canyon A
Canyon B

(where split into 2 coal beds)

Canyon (where present as one coal bed)

Cook

Unnamed bed (formerly called Lower Cook or Upper Wall)
Wall

Pawnee

Upper Pawnee

Lower Pawnee
Cache

(where split)

The Anderson through the Cook coal beds were penetrated in each hole;

however, not all were cored (see table 1).
Drilling

Seven holes, ranging in depth from 401 to 509 ft, were drilled and
partially cored. (See table 1, and Hobbs and others, 1977, for detailed
descriptions of core.)

The drilling was done using air, with water or water/foam injection when
required. All water used was from the same source and thé only drilling fluid
additive used was a biodegradable liquid foaming agent. There is no evidence
that the drilling water and (or) additive may have contaminated the core and

affected the subsequent analytical values.



Sample analysis
General

The U.S. Bureau of Mines (USBM) analyzed coal only for proximate,
ultimate, Btu/lb, forms of sulfur, and fusibility of ash. The U.S. Geological
Survey chemically analysized coal and rock for the following: content of
seven trace elements in whole coal; major and minor oxide and trace-element
composition of the laboratory ash of coal beds; and major and minor oxide and
trace-element composition reported on whole coal basis.

For a description of the rock lithologies and coal see Hobbs, and others,
(1977). Table 2 shows the average distribution of selected elements in the
Earth’s crust (Turekian and Wedepohl, 1961; Taylor, 1964) and may be used for
comparison with applicable data shown in this report.

The rock samples selected for analysis were considered representative of
a given rock unit. The depth interval of the rock samples, as well as the
depth interval of the rock unit it represents including pertinent remarks, are
shown on table 3. The analytical data are shown on tables 6a to 6c and
represent analyses of overburden, roof and floor rock, and some interburden.

The chemical composition of the rocks compare favorably, with some
exceptions, with the data shown on table 2. These exceptions, however, are
not in the concentration ranges that would require selective overburden

placement upon mining.



The chemical analyses (USGS) of the coal samples are shown on tables 6
through 9, and 11 through 13. TFor a discussion of and comparison with other
coal analyses of the region and the United States see Swanson and others
(1976). The chemical composition of the coal compares, with some exceptionms,
favorably with the data in table 2. The values that are exceptions do not
indicate a concentration that would be environmentally deleterious.

The amount of major oxides present as well as their ratio to each other
are important to the individual coal user, especially for boiler design. The
trace~-element composition, as well as some of the other elements such as
sulfur, show a higher concentration in the roof and floor coals. This should
be expected as these are generally the areas of higher ash content (clays and
muds) relative to the overall coal bed (see tables 6, 7, and 10 through 14).

The USBM analyzed a rock interval, 360.2 to 361.8 feet, separately (table
10f), but the weighted average analysis of the whole bed (table 14) included
this parting to show the effect of not removing the parting after mining. The
effect of removing the parting from the coal bed can be calculated from the
data in table 10f.

The analyses done by the USBM are given in tables 10a to 10h; the
weighted average values by coal bed and drill hole are given in Table l4. For
comparison with other coals see Swanson and others (1976).

Moisture content can vary considerably, even in samples of the same coal,
depending on how the coal is handled prior to analysis. 1In order to have the
as-received analysis be more meaningful relative to other samples and other
coal beds, a standardized sampling procedure was followed so that the coal
would not become dry. After placing the samples in a 0.006 inch (6 mil)

polyethylene bag, enough moisture was added to maintain 100 percent relative



humidity. After as much air as possible was forced out of the bag, it was
tightly sealed and placed in a second bag which was also sealed. The as-
received moisture contents show a good correlation with each other. The range
of moisture contents of individual coal-beds among drill holes is considered
low: 4.1 percent for the Anderson coal bed, 1.2 percent for the Canyon A coal
bed, 0.6 percent for the Canyon B coal bed, and 2.5 percent for the Canyon
coal bed. These data are shown on table 4.

These moisture values are not equilibrium moisture values and are
probably slightly higher than equilibrium values. Equilibrium moisture
determinations were not made of the 1975 samples; however, limited
determinations~~two samples each of the Anderson Canyon A and Canyon B coal
beds--made from cores acquired from the 1976 drilling in the immediate area

show these equilibrium moisture values:

Average
Anderson No. 1 30.48 percent
No. 2 29.01 percent 29.75
Canyon A No. 1 27.44 percent
No. 2 31.19 percent 29.32
Canyon B No. 1 30.89 percent
No. 2 28.86 percent 29.88



Assuming these equilibrium moisture values are representative, they are less
than the as-received weighted average moisture contents by the following, all
of which are significant for apparent rank determination: Anderson, 2.9
percent; Canyon, 3.8 percent; and Canyon B, 4.6 percent. The low heat value
of the coal relative to bituminous coal is due to its lesser degree of
maturation of the coal; that is, it is lower in rank. Moisture content is a

major factor, but sulfur 1is not, because there is so little of it.

Sulfur content

The total sulfur content and the ratio of inorganic to organic sulfur
increases generally are higher in the floor and roof coals (tables 10 through
14) . The overall sulfur content on a total bed basis ranges from 0.2 to 0.6
percent, as-received (table 14). The average total sulfur is 0.4 percent.
For the most part, the inorganic (sulfate and pyritic) forms are a minor
portion of the total sulfur content, about 16 percent, which equals 0.064
percent of the total coal. Sulfate sulfur form is about 27 percent of the
total inorganic sulfur. This is not excessive and probably indicates a slight

weathering effect caused by circulating ground water.

Classification of coals by rank
Determination of the moist, mineral-matter-free heating value, which
allows calculation of apparent rank requires equilibrium moisture values for
the sampleg analyzed. As previously noted, these moisture determinations were
not made. However, using the equilibrium moisture data from the 1976
drilling, together with the weighted average as-received Btu/1b values, an
apparent rank was calculated for coal beds from the 1975 drilling (table 5).

This calculation is in accordance with American Society of Testing and



Materials (1972) D388-66 standard, section 7.2, Parr formula 3, p. 56. This
apparent rank determination is qualified because equilibrium moisture data
from other drill holes were used, but it is considered to be a good
approximation. These data are shown on table 5. Classification of these
coals according to table 1 American Society of Testing and Materials (1972)
shows that these coals range in rank from lignite "A" to subbituminous '"C".
The range in heating values on a moist, mineral matter-free basis is low --
8064 Btu/lb to 8526 Btu/lb. This may indicate that the zone of southward
transition from the lignites to subbituminous coals in Powder River Basin and
Great Plains occurs in this area. Coals of the Recluse Area can be considered

to be predominantly subbituminous "C" rank.
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Table l.--Recluse Model Area 1975 USGS Drill Holes

[Location coal and rock intervals cored.

Measurements in feete.

Rock cored 1,299.7;

Coal cored 507.0; Total cored 1,806.7;
Rotary drilled 1,303.3; Total footage 3,110.0]

Rock

Coals cored

Surface Intervals Total

Hole elevation Intervals cored depth

no. Location (feet) Bed name (feet) (feet) (feet)

RM~1 SEljswljNwl/,, sec. 33 4190  Anderson  148.2-185.4  83.0-148.2 402
To 56 No, Ro 72 W. 185o4"'18708

RM-2 SWILNELj, sec. 32 4238  Anderson  198.4-232.6  20.0-198.4 465
T. 56 N., R. 72 W. Canyon A  236.5-265.2  232.6-236.5
Canyon B 311.2-330.6  265.2-311.2
33006-34300

RM-3 NElNwljNwlj,, sec. 25 ~ 4195  Anderson  92.5-123.9  20.0- 92.5 442
To 56 No, R- 73 W. 12405-153-0

RM-4 NE1j, swl/jswl/j, sec. 25 4145  Anderson  129.4-167.0  23.0-129.4 422
To 56 No, Ro 73 Wo Canyon A 298-0"32005 167-0_29800
Canyon B 32300-34900 32005-323o0

RM-5 SWl,SEY,SEY),, sec. 27 4186  Anderson  135.2-169.2 130.0-135.2 509
T. 56 No, R. 73 W. Canyoﬂ 354- 5-39505 16902“273~0
340.0-354.5
395.5-406.0

RM-6 NWI4NEL, | sec. 21 4106 Anderson  88.9-120.0  20.0- 88.9 405
T. 56 N-, R. 73 W. Canyon 26505-306.4 120.0‘256-5
306.4-325.0

RM-7 NEljNwl/, sec. 26 4194  Anderson  133.2-170.3  20.0-133.2 465
T. 55 N., R. 73 W. Canyon 286.2-329.6  170.3-286.2
Cook 370.0-382.0  329.6-370.0

382.0-383.0

10



Table 2.--Average distribution of selected
elements in the earth’s crust

["X" {ndicates that only order of magnitude
estimates could be made]

Sav:n:lstcne1 Shalel Crustal2

In percent

st 36.8 7.3 28.15
a 2.5 8.0 8.23
ca 3.9 2.21 4.15
Mg 7 1.5 2.33
Ka .33 .96 2.36
K 10.7 2.66 2.09
Fe .98 4.72 5.63
L .15 .46 .57

Parts per million (ppm)

As 1 13 1.8
cd X .3 .2
Cu x 45 55

F 270 740 625
Hg .03 o4 .08
u 15 66 20
Pb 7 20 12.5
Sb .0x 1.5 .2
Se .05 .6 .05
Th 1.7 12 9.6
] .45 3.7 2.7
Zn 16 95 70

B 35 100 10
Ba 0 580 425
Be X 3 2.8
Co .3 19 25
cr 35 90 100
Ga 12 19 15
Mo o2 2.6 1.5
N 2 68 75
Sc 1 13 22
Sr 20 300 375

v 20 130 135

Y 40 26 33
™ 4 2.6 3
Zr 220 160 165

lTurekian and Wedepohl, 1961.
aylor, 1964

11



Table 3.~-Rock core sample {nterval and rock interval represented in USGS
Drill holes RM-1, 3, and &

Rock Rock
sample interval
Hole Sample interval represented
no. no. (feet) (feet) Remarks
RM 1 D176272 83.0- 97.3 61.0- 97.3 Core point-~80.0; 61.0 to 80.0 projected
on sample and natural gamma log
interpretation.
D176273  98.3- 99.2 97.3-101.2 Roof rock--Anderson rider coal bed.
D176274 101.2-101.9 101.2-102.3 Roof rock--Anderson rider coal bed.
D176275 107.3-107.9 107.3-107.9 Parting--Anderson rider coal bed.
D176276 108.4-112.6 108.4-112.6 Floor rock--Anderson rider coal bed.
D176277 118.6-122.0 112.6-134.6
D176278 136.5-139.5 134.6-141.7 Roof rock--Anderson coal bed.
D176279 143.9-147.4 141.7-148.2 Roof rock-—-Anderson coal bed.
D176280 210.3-217.7 210.3-217.7 Floor rock--Canyon A coal bed.
D176281 217.7-222.0 217.7-226.0 End coring 222.0 to 226.0 from natural
gamma log.
RM 3 D176532 63.0- 63.5 61.8- 63.5
D176533  72.0- 72.5 68.0- 73.0 Roof rock--Anderson rider coal bed.
D176534 86.0- 90.0 81.7- 92.5 Roof rock--Anderson coal bed.
D176535 124.5-130.5 124.5-130.5 Floor rock--Anderson coal bed.
D176536 131.1-132.6 130.5-133.7
D176537 134.4-135.1  133.7-139.0
RM & D176517 34.4- 35.4 24.0- 35.5 )
D176518 36.1~ 37.2 35.5- 38.8
D176519  43.0- 43.9 43.0- 49.9
D176520 50.2- 51.5 49.9- 53.0
D176521  54.0- 55.3 53.0- 56.5
D176522 56.9- 58.4 56.5- 61.9
D176523 62.5~ 63.0 61.9- 64.0
D176524  76.0- 77.6 68.0- 81.6
D176525 90.3- 93.1 81.6- 95.2
D176526  95.6- 96.4 95.2-~ 97.5
D176527 103.0-110.2 102.2-110.7 Roof rock--Anderson rider coal bed.
D176528 113.4-119.3 112.5-124.2
D176529 118.0-118.4 118.0-118.4 Siltstone streak.
D176530 128.6-129.4 128.6-129.4 Roof rock--Anderson coal bed.
D176531 124.2-127.8 124.2-128.6 Roof rock--Anderson coal bed.

12



Table 4.--Comparison of coal bed
proximate analysis moisture

Net coal Moisture
thickness As recieved
Hole no. (feet) (percent)

Anderson coal bed

RM-1 36.9 32.0
RM-2 34.2 32.1
RM-3 31.4 31.3
RM-4 36.2 31.3
RM-5 33.4 35.4
RM-6 31.1 32.0
RM-7 37.1 34.5
Range 31.4-37.1 31.3-35.4
Weighted

average 34.3 32.7

Canyon A coal bed

RM-1 16.6 32.6
RM-2 25.2 32.8
RM-4 20.5 33.8
Range 16.6-25.2 32.6-33.8
Weighted

. average 20.8 33.1

Canyon B coal bed

RM~2 19.4 34.1
RM-4 26.0 34.7
Range 19.4-26.0 34.1-34.7
Weighted

average 22.7 34.5

Canyon coal bed

RM-5 40.6 32.2
RM-6 35.3 32.0
RM-7 41.4 34.5
Range 35.3-41.4 32.0-34.5
Weighted

average 39.1 33.0

Cook coal bed

RM-7 12.4 31.7

13



Table S.--Average Btu/1lb values of analyzed beds in the Recluse area:

as received, corrected for equilibrium moisture and on a moist,

miner

al

matter-free basis, and the apparent rank (qualified)

Btw/1b values!

As received,
corrected for Moist, 3
Hole As received (equilibrium mineral- Apparent i'anf
no. Coal bed (analysis) moisture) matter-free (qualified)”.
1976 Drilling
76-105  Anderson 6970 7800 8330 Subbituminous “C"
Canyon A 6750 7440 8320 Subbituminous "C"
Canyon B 7830 8050 8490 Subbituminous "C"
1975 Drilling
RM-1 Anderson 7570 7810 8320 Subbituminous "C"
Canyon A 7510 7880 8390 Subbituminous "C"
RM-2 Anderson 7210 7460 8240 Lignite "A"
Canyon A 6780 7130 8060 Lignite "A"
Canyon B 7460 7940 8390 Subbituminous "“C"
RM-3 Anderson 7490 7660 8260 Lignite "A"
RM-4 Anderson 7620 7780 8420 Subbituminous "C"
Canyon A, 7460 7960 8300 Subbituminous "C"
Canyon B 7530 8090 8490 Subbituminous "C"
RM-5 Anderson 7030 7450 8270 Lignite "A"
Canyon 7030 7320 8260 Lignite "A"
RM-6 Anderson 7390 7620 8310 Subbituninous "C"
Canyon 7260 7550 8320 Subbituminous "C"
RM-7 Anderson 7340 7860 8350 Subbituminous "C"
Canyon 7570 8030 8530 Subbituminous "C"
Cook 7000 7230 8290 Lignite "A"

IRounded to nearest 10 Btu/1lb.
ZCalculated from ASTM (1972, section 8.2, equatiom 3)

3Based on ASTM (1972), Table 1.

4See text.
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Table 6c.—Maior and minor oxide and trace-element composition of the Rock samples from USGS core hole RM-4, NWNW
gsec. 25, T. 56 N., R. 73 W., Campbell County, Wvoming~-—Continued

Sample U ppm Zn ppm B ppm-S Ba ppe-5 Be ppm~S Ce ppmS Co ppm~S Cr ppm-S Ga ppm-S La ppm-§
D176517 2.6 83 50 700 N N 15 100 20 N
D176518 3.6 113 70 700 N N 15 100 30 R
D176519 4.4 147 70 700 N N 20 100 30 100 L
D176520 2.6 82 70 700 N N 15 70 15 N

D176521 2.5 95 70 700 N N 15 70 15 N
D176522 2.9 93 70 700 N N 15 70 20 N
D176523 1.0 39 50 L 200 N N 10 L 50 10 N
D176524 3.2 106 50 700 3 N 15 70 20 N
D176525 3.4 110 70 700 3 N 15 70 20 100 L
D176526 3.1 54 S0 L 700 N R 10 L 30 15 N
D176527 5.0 98 70 700 3 N 15 70 15 100 L
D176528 3.5 123 70 700 3 L 500 L 20 100 30 100 L
D176529 2.2 69 50 L 500 5 500 L 7 50 N
D176530 5.5 118 70 700 N R 15 70 15 100 L
D176531 4.3 115 70 700 2 N 15 70 15 100 L
Sample Mo ppm-S Nb ppm~S Nd ppmS Ni ppm-S Sc ppm-S Sr ppm-$S V ppm-S Y ppmS Yb ppm-S Zr ppm-S
D176517 N 20 B 50 15 150 70 30 3 300
D176518 N 20 B 70 20 150 150 30 5 150
D176519 N 20 L 150 L 70 20 150 150 50 5 150
D176520 N 20 L B 70 15 150 100 30 3 200
D176521 N 20 L B 30 15 150 100 30 3 150
D176522 N 20 L B 50 15 150 100 30 3 150
D176523 N 20 L B 15 10 L 150 70 N 2 50
D176524 N 20 L B 70 15 150 150 30 3 150
D176525 R 20 L N 50 15 150 150 30 3 150
D176526 10 20 L B 15 10 L 70 50 20 L 2 200
D176527 N. 20 N 30 15 150 150 30 5 200
D176528 N 20 N 50 15 150 150 50 5 150

D176529 N 15 L B 20 10 S0 70 50 B 70
D176530 N 15 R 50 15 150 150 20 2 150

D176531 N 15 N 70 15 150 150 20 2 150
Sample Total CXI Orgnc CI Crbnt CI Total S%

D176517 1.60 0.8 0.75 0.10

D176518 1.78 7 1.12 71

D176519 4.36 4.0 <36 47

D176520 2.32 N 1.74 24

D176521 2.37 «6 1.73 .10L

D176522 2.43 .6 1.80 .10L

D176523 8.85 o2 8.68 .10L

D176524 2.02 N 1.42 .10L

D176525 2.98 1.8 1.19 .10

D176526 1.36 1.2 .16 <10L

D176527 2.42 1.2 1.23 .13

D176528 3.48 3.0 <50 .22

D176529 7.54 .9 6.68 .10L

D176530 7.65 7.6 .04 .13

D176531 9.85 9.5 .33 .12
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Table 7a.--Content of seven trace elements in 16 coal samples from USGS
core hole RM~-1, sWl/ nwl/ sec. 33, T. 56 N., R. 72 W., Campbell County,

Wyo.

[Analyses on air-dried (32°C) coal. All values are in parts per million.
L after a value means less than the value shown]

Anderson coal bed 148.2 to 185.0 feet

Sample Depth As F Hg Sb Se Th U
D176631 149.0 - 157.0 1 50 .09 .2 «5 3.0L <3
D176633 162.0 - 166.1 1L 45 .20 «2 1.1 2.1 -3
D176635 167.0 - 172.5 1 50 .12 1L 1.0 3.0L 2
D176636 172.5 - 175.0 1 40 +08 .1L .5 3.0L .2
D176637 17500 - 17704 2 40 008 04 c9 505 07
D176638 177.4 - 181.0 2 110 .21 .9 1.3 9.2 2.8
D176639 181.0 - 185.0 8 90 .21 1.7 1.9 16.2 4.8

Canyon A coal bed 187.8 to 210.3 feet

Sample Depth As ¥ Hg Sb Se Th U
D176640 187.8 - 192.0 4 80 0.13 0.4 1.3 8.4 1.6
D176643 202.0 - 204.9 1 85 .08 .1L o4 5.0 «2L
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Table 7b.--Content of seven trace elements in 11 coal samples from USGS
core hole RM-2, SW1/ sul/ sec. 25, T. 56 N., R. 73 W., Campbell County,

Wyo.

[Analyses on air-dried (32°C) coal.

All values are in parts per million.
L after a value means less than the value shown] )

Anderson coal bed 198.4 to 232.6 feet

Sample Depth As F Hg Sb Se Th i)
D177705 199.1 - 208.1 1.0 95 .10 o2 1.0 3.0L -6
D177706 211.0 - 219.0 «5 65 .09. .1L .8 3.0L «2L
D177707 224.9 - 232.6 1.0 150 .11 «5 1.0 3.0L 1.9

Canyon A coal bed 236.5 to 265.2 feet

Sample Depth As F Hg Sb Se Th 1]
D177709 243.0 - 246.4 4.5 90 .15 -9 2.9 6.7 5.0
D177710 249.8 -~ 256.2 1.5 40 .03 «1L .7 3.0L 2L
D177711 258.2 - 265.2 1.5 35 .09 2 o4 3.0L .8

Canyon B coal bed 311.2 to 330.6 feet

Sample Depth As F Hg Sb Se Th 1)
D177712 311.2 - 313.0 1.5 30 0.06 0.2 0.7 3.0L 0.5
D177713 313.0 - 323.0 1.0 40 .06 1L .3 3.0L «2L
D177714 324.0 - 330.6 1.0 65 .03 .1 .5 3.0L «5
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Table 7c.-—Content of seven trace elements in 15 coal samples from USGS
core hole RM-3, - NW I/, N\w 1/, sec. 25, T. 56 N., R. 73 W., Campbell County,

Wzo.

[Analyses on air-dried (32°C) coal. All values are in parts per million.
L after a value means less than the value shown])

Anderson coal bed 92.5 to 124.5 feet

Sample Depth As F Hg Sb Se Th U
D176502 92.5 - 95.3 2 60 0.09 0.5 1.2 6.2 1.5
D176503 95.3 - 97.3 1 20L .05 2 .8 3.0L o4
D176504 97.3 - 99.5 1 75 .08 o2 1.1 3.0L o7
D176505 99.5 - 102.5 1 20L 21 «5 2.5 6.6 1.6
D176506 102.5 - 105.3 1 30 .05 o1 .8 3.0L e5
D176507 105.3 - 107.1 1 20L .12 .1 .8 3.0L «2L
D176508 107.1 - 110.5 1 20L .13 .1 1.2 3.0L «5
D176509 110.5 - 112.0 1L 20L .07 .1 <9 3 0L «2L
D176510 112.0 - 114.5 1L 25 .10 .1 .9 3.0L 11L
D176511 114.5 - 116.5 1 20L .13 o1 o7 3.0L «2L
D176512 116.5 - 118.5 1 25 .13 o2 .8 3.0L b
D176513 118.5 - 120.5 1 20 .08 .1 1.0 3.0L e5
D176514 120.5 - 122.5 2 20 .05 2 1.0 3.0L .3
D176515 122.5 - 123.9 2 140 .18 o7 3.7 12.4 1.7
D176616 123.9 - 124.5 4 165 .21 2.1 2.7 17.8 8.3

. 22
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Table 7d.~~Content of seven trace elements in 21 coal samples from USGS
core hole RM-4, SW1/ syl/ sec. 25, T. 56 N., R. 73 W., Campbell County,

W!Oo

[Analyses on air-dried (32°C) coal.

L after a value means less than the value shown]

All values are in parts per million.

Anderson coal bed 129.4 to 167.0 feet

Sample Depth As F Hg Sb Se Th u
D176799 129.4 - 130.0 3 25 0.02 0.8 0.8 3.0L. 0.9
D176800 130.0 - 136.4 1 40 .03 .1 1.1 3.0L .5
D176801 136.4 - 143.0 1 45 .08 2 1.4 9.5 o4
D176802 143.0 - 148.9 1 30 .05 .1L .8 3.0L 2
D176803 148.9 - 156.7 1 50 .23 1L 1.2 3.0L 2
D176804 156.7 163.0 1 40 .08 1L o7 2.2 .2
D176805 163.0 - 167.0 4 100 .07 .8 2.1 15.1 2.8

Canyon A coal bed 298.0 to 320.5 feet

Sample Depth As F Hg Sb Se Th u
D176806 298.0 - 299.0 20 40 0.34 1.5 2.4 3.9 1.3
D176807 299.0 - 303.0 3 65 .09 .3 .8 3.0L .9
D176808 305.0 - 306.0 2 70 .09 .6 1.1 7.1 .8
D176809 306.0 - 308.4 1 65 .04 .1L .7 2.7 .3
D176810 308.4 - 312.0 1 40 .08 .1L .6 2.3 o2
D176811 312.0 - 316.0 1 55 .03 «2 o4 5.8 .3
D176812 316.0 - 320.5 1 55 .03 .3 .5 3.0L .8

Canyon B coal bed 323.0 to 349.0 feet

Sample Depth As F Hg Sb Se Th U
D176813 323.0 - 327.0 2 40 0.04 0.2 0.9 2.8 1.0
D176814 327.0 - 332.3 1 45 .03 «2 . 4.6 «2L
D176815 332.3 - 335.3 1 40 .02 o2 .5 4.8 .8
D176816 335.3 - 338.4 1 25 .02 .2 N 3.0L «2L
D176817 338.4 - 342.0 1 25 .01L .I1L o4 3.0L .2L
D176818 342.0 - 346.0 3 70 .03 4 1.2 7.8 1.3
D176819 346.0 - 349.0 2 80 .06 4 .9 4.8 1.4
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Table 7e.-—Content of seven trace elements in 15 coal samples from USGS
core hole RM-5, SEIAESElbesec. 27, T. 56 N., R. 73 W., Campbell County,

Wyo.

[Analyses on air-dried (32°C) coal.

All values are in parts per million.
L after a value means less than the value shown]

Anderson coal bed 135.2 to 168.6 feet

Sample Depth Hg Sb Se Th U
D177715 - 136.2 0.23 0.7 0.8 3.0L 1.9
D177716 - 140.0 .04 e2 .8 3.0L o7
D177717 - 149.0 .13 o2 1.4 3.0L 1.6
D177718 - 157.2 .06 .1L .9 3.0L .2L
D177719 - 165.6 .09 .1L o7 3.0L .2L
D177720 - 168.6 .17 1.6 2.3 3.6 7.6

Canyon coal bed 354.9 to 395.5 feet

Sample Depth He Sb Se Th U
D177721 356.4 8.0 0.30 0.8 0.7 3.0L 0.7
D177722 360.0 2.0 .06 .2 1.0 3.0L .6
D177723 361.8 3.5 .06 <5 1.0 3.0L 5.1
D177724 370.7 2.0 .06 .1L .6 3.0L o4
D177725 374.8 1.0 .04 .3 5 3.0 1.2
D177726 375.9 5.5 .32 «7 1.8 15.8 4.9
D177727 384.3 1.0 .03 o2 <3 3.0L «3
D177728 392.2 1.5 .03 2 .5 3.0L 4
D177729 395.5 5.5 .25 .7 1.1 3.0L 2.9




Table 7f .~—Content of seven trace elements in 11 coal samples from USGS
core hole RM-6, NW 1 NE !/ sec. 21, T. 56 N., R. 73 W., Campbell County,
W!o.

[Analyses on air-dried (32°C) coal. All values are in parts per million.
L after a value means less than the value shown]

Anderson coal bed 88.9 to 120.0 feet

Sample Depth As F Hg Sb Se Th U
D177730 8809 - 9004 105 30 0003 0.4 0.8 300L 102
D177731 90.4 - 97.7 2.0 60 .08 o5 1.6 3.0L 2.2
D177732 97.7 - 107.4 5.0 65 e 24 3 2.2 3.0L 1.9
D177733 107.4 - 116.9 1.0 20 .05 el o7 3.0L 2L
D177734 116.9 - 120.0 1.0 75 .04 .3 2.0 3.0L 1.2

Canyon coal bed 256.5 to 302.7 feet

Sample Depth As F Hg Sb Se Th U
D177735 256.5 - 257.2 9.0 215 0.07 2.1 0.9 3.0L 3.7
D177736 257.2 - 261.2 2.6 70 .3 «3 .8 3.0L 1.4
D177737 27201 - 27207 145-0 365 t33 100 302 300L 603
D177738 272.7 ~ 285.2 2.0 90 .12 *3 1.8 4.8 1.3
D177739 28502 - 297-9 05 50 004 02 09 3.0L 04
D177740 297.9 - 302.7 «5 25 .03 e2 o7 3.0L o7
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Table 7g.~-Content of seven trace elements in 13 coal samples from USGS
core hole RM-7, NE][QNw;%Qsec. 26, To 55 No, Rs 73 W., Campbell County,

Wyo.

[Analyses on air-dried (32°C) coal.

All values are in parts per million.
L after a value means less than the value shown]

Anderson coal bed 133.2 to 170.3 feet

Sample Depth As F Hg Sb Se Th u
D177741 133.2 - 134.0 1.0 40 0.03 0.9 1.8 3.0L 0.7
D177742 134.0 - 141.0 «5 35 .05 .1L 1.0 3.0L «2L
D177744 154.0 - 161.9 5 70 .07 «1L 1.1 3.0L «2L
D177745 161.9 - 170.3 1.0 50 .05 5 1.1 3.0L 1.8

Canyon coal bed 286.2 to 329.6 feet

Sample Depth As F Hg Sb Se Th g
D177746 286.2 -~ 287.3 31.0 85 0.50 2.§ 1.6 5.9 1.6
D177747 287.3 - 297.3 3.5 45 .10 .1 1.1 3.0L «2L
D177748 299.2 - 306.3 «5 20L .06 .1L «6 3.0L . 2L
D177750 317.7 - 326.0 2.5 35 .09 «1L .8 3.0L «2L
D177751 326.0 ~ 329.6 2.0 100 .09 1.0 1.2 7.1 3.0

Cook coal bed 369.6 to 382.0 feet

Sample Depth As F Hg Sb Se Th g
D177752 369.6 - 370.8 2.5 325 0.22 0.8 1.9 15.1 3.6
D177753 370.8 - 382.0 1.0 30 .06 .2 .8 3.0L 1.0
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Table 8a.—Major, minor, and trace element composition of 10 samples from Anderson coal bed, USGS core hole RM-1 SW 1/4 NW 1/4
Sec. 33, T. 56 N., R. 72 W., Campbell County, Wyoming reported on a whole coal basis

[Values are in e]thet percent or parts per million, Si, Al, Ca, Mg, Na, K, Fe, Mn, T1, P, C1, Cd, Cu, Li, Pb, and Zn values
As, F, Hg, Sb, Se, Th, and U values are from direct determinations on air-dried

were calculated from analysis of ash.

(32°C) coal.

The remaining analyses were calculated from spectrographic determinations on ash.
shown; N, not detected; B, not determined.]

L, less than value

SAMPLE

D176630
D176631
D176632
D176633
D176634
D176635
D176636
D176637
D176638
D176639

SAMPLE

D176630
D176631
D176632
D176633
D176634
D176635
D176636
D176637
D176638
D176639

SAMPLE

D176630
D176631
D176632
D176633
D176634
D176635
D176636
D176637
D176638
D176639

SAMPLE

D176630
D176631
D176632
D176633
D176634
D176635
D176636
D176637
D176638
D176639

DEPTH

148.2
149.0
157.0
162.0
166.1
167.0
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175.0
177.4
181.0

&

00 NN = s bt b b b N

ownNwn~

[

149.0
157.0
162.0
166.1
167,0
172.5
175.0
177.4
181.0
185.0

ppm

[ ol o}

NO=NNWWe NN

N =

Mo ppm~S Nb ppm-S Nd ppm-§

0

3
2
7

Si

IR

OO W WO W

o7
o7
o5

o5
.5
7

b4

[l ol il ol ol o i ol o

N

Al 2

0.58
34
.38
.42
.37
.37
.28
.60

2,2

2.2

Cu ppa

e = e

—

NN
OO NN
.
WONN=UWWoON

PR

S

wMNbwuww v
[N =N<NeN-] ’g
[}

Vi Wwww
[=R~NN i)

W non

[l ol ol ol ol 2l o o

.
.
.

w

2
1
1
1
1
1.
1
1.5
3
5

g

il
R

RV N R N AL N R ]

F ppa

50
50
55
45
20 L
50
40
40
110
90

Ba ppm-S

300
500
300
200
500
500
300
300
500
700

ZLZXZZEXZwZ

30

Mg 2

0.270
«258
«249
«260
+243
«257
.221
.184
.285
.337

Hg ppm

0.07
.09
.10
«20
.07
.12
.08
.08
.21
.21

Be ppm-S

0.3

Z2ZZZZZ

o2
1
2

Ni ppm-S

)
wnwn

WMNWUN =N -=—-NDN
Y
wn

[

27

0

Li ppm

—

b
) .

—

-~
NN S

Ce ppm~S Co ppm-S

30

100

Sc ppm-S Sr ppa-S

—

Na X

.134
+130
.132
127
124
«126
132
.106
.122
.116

. .
NNV WwWooeNWOW

-5 Sl 8- 8 N1

* e« o @
(U RS RV BT

[~V N R N R ol ol
.
w

0

el
o
e}
B

N ES e s b e b e N

70
100
100

50
100
150
100
100
150
150

K2

.10

.023
«016
.024
.016
.017
.013
.023
.088

.
—
w

EEEEEERER
[l ol 2l 2l 2l 2l ol o

NOoOULmWWwWNUVLOIVND

L

0

v

15
10
15
15
10
10

20
50
100

Fe 2

.31
.27
.26
24
22
.22
«26
.22

.68

ppo-S Y

——

T 2
0.032 48
.020 k¥
.029 80
+064 66
.020 26
.035 120
018 65
.028 670
.098 1200
12 740
Th ppa
2.8
3.0L
3.1
2.1
joL
3.0L
3.0L
5.5
9.2
16.2
Ge ppm-S
N
N
N
N
N
N
N
N
N
N

P ppm

ppm—B  Yb ppm~S Zr ppm—$

.
wn

MO N=NDNNDWN
.
w

0.5
.2

15
10
10
10
10
10

7
10
30
50



Table 8b,—~Major, minor, and trace element composition of 6 samples from Canyon A coal bed, USGS core hole RM-1 SW 1/4 NW 1/4

Sec. 33, T. 56 N., R, 73 W,, Campbell County, Wyoming reported on a whole coal basis

[Values are in either percent or parts per million, Si, Al, Ca, Mg, Na, K, Fe, Mn, Ti, P, Cl1, Cd, Cu, Li, Pb, and Zn values
As, F, Hg, Sb, Se, Th, and U values are from direct determinations on air—-dried

were calculated from analysis of ash.
(32°C) coal.

The remaining analyses were calculated from spectrographic determinations on ash.
shown; N, not detected; B, not determined.]

L, less than value

SAMPLE

D176640
D176641
D176642
D176643
D176644
D176645

SAMPLE

D176640
D176641
D176642
D176643
D176644
D176645

SAMPLE

D176640
D176641
D176642
D176643
D176644
D176645

SAMPLE

D176640
D176641
D176642
D176643
D176644
D176645

DEPTH

187.8 - 192.0
195.0 -
198.0 -
202.0 - 204.9
204.9 -
207.9 -

198.0
202.0

207.9
210.3

As ppm

La ppa—-S

15

(ol i8N

Al X

0.96

1

.21

.16
34
45

o4

Cu ppm

Ba ppm-S

300
150
150
500
200
150

Mo ppm-S Nb ppm-S Nd ppm-S

2

o3

o3

o7
2
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5
1
1
1
2
3
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Sc¢ ppm=-S Sr ppm-S

3
1
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1
2
3
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1

1
1
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100
100
100
30
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Fe X Mn ppm TL X
0.26 7.8 0.071
.23 17 .015
.20 18 010
.22 5.7 <014
.21 6.5 051
.37 6.1 .052
Sb ppm Se ppm Th ppm
0.4 1.3 8.4
.l «6 3.0L
.2 ) 3.0L
.1 L oh 5.0
o2 «6 3.5
1.0 .8 10.7
Cr ppm-S Ga ppm=S Ge ppm-$
10 3 N
1.5 o7 N
1.5 o7 N
1.5 1 N
5 1.5 2
15 7 N

P ppm

1094
44
36

275
300
67

V ppm-S Y ppm-B Yb ppm-S Zr ppm-S

30 10 0.7
5 3 «15
o7 1.5 «15
10 3 .15
20 5 .3
30 10 1

15
10

7
10
10
20



Table 8c.—Major, minor, and trace element composition of 4 samples from Anderson coal bed, USCS core hole RM-2 SW 1/4 NW 1/4
Sec. 25, T. 56 N., R. 73 W., Campbell County, Wyoming reported on a whole coal basis

[Values are in either percent or parts per million, Si, Al, Ca, Mg, Na, K, Fe, Mn, Ti{, P, Cl, Cd, Cu, Li, Pb, and Zn values
As, F, Hg, Sb, Se, Th, and U values are from direct determinations on air-dried

were calculated from analysis of ash.
L, less than value

(32°C) coal. The remaining analyses were calculated from spectrographic determinations on ash.

shown; N, not detected; B, not determined.]

SAMPLE

D177704
D177705
D177706
D177707

SAMPLE

D177704
D177705
D177706
D177707

SAMPLE

D177704
D177705
D177706
D177707

SAMPLE

D177704
D177705
D177706
D177707

DEPTH

194.4 - 199.1 4.8
199.1 - 208.1 1.3
211,0 - 219.0 .71
224.9 - 232.6 3.0
cLz As ppm
0.035 L 5.0
017 L 1.0
Ol4 L 5
031 L 1.0
Th ppm U ppm
3.0 L 1.6
3.0 L <6
3.0 L .2
3.0 L 1.9
Mo ppm—S Nb ppm-S
1.5 10
.7 1.5
.5 N
1.5 N

Al X Ca X
0.83 1.1
45 1.2
.34 1.1
1.8 .99
Cd ppm Cu ppm
0.18 L 10.6
09 L 16.4
07 L 9.8
.16 L 19.3
Zn ppm B ppm-S
20.1 50
4.5 70
L 3.2 50
20.7 50
Ni ppm—S Sc ppm-S
5 5
1.5 1.5
1.5 1.5
5 5

Mg %

0.294
«279
.277
«296

F ppm

60
95
65
150

Ba

500
700
500
500

ppm=S

Sr ppm-S

150
150
100
100

29

KZ

Na X

0.134 0.15
137 .030
.138 .009
.134 <11

Hg ppm L1 ppm
0.06 2.6
.10 1.5
.09 1.0
.11 7.6

Be ppm-5 Co ppm-S

3 3
N 1.5

N 1
) 2

V ppo=5 Y ppm-S
50 15
15 5
15 2
50 7

Zr ppm-$S

30
15
10
20

T4 Z
0.060

Ge ppm-S

3

ZZEr

P ppm
770 L
380 L
300 L
680 L



Table 8d.—-Major, minor, and trace element composition of 4 samples from Canyon A coal bed, USGS core hole RM=2 SW 1/4 SW 1/4
Sec, 25, T. 56 N., R. 73 W., Campbell County, Wyoming reported on a whole coal basis

[Values are in either percent or parts per million, Si, Al, Ca, Mg, Na, K, Fe, Mn, T4, P, C1, Cd, Cu, Li, Pb, and Zn values
were calculated from analysis of ash. As, F, Hg, Sb, Se, Th, and U values are from direct determinations on air~dried
(32°C) coal. The remaining analyses were calculated from spectrographic determinations on ash. L, less than value
shown; N, not detected; B, not determined.]

SAMTLE DEPTH S1 2 Al % Ca % Mg 2 Na 2 K2 Fe % Mn ppm Ti 2 P ppm
D177 “.8 236.5 - 243,0 6.4 2.9 0.92 0.328 0.126 .022 0,51 100 L 0.15 1100 L
D177.09 243,0 - 246.4 4,2 2.4 .85 294 .121 .070 .34 84 L 14 940 L
D177710 249.8 - 256.2 .30 +25 .96 .266 .126 .009 .27 31 .021 250 L
D177711 258,2 - 265.2 .60 .38 +85 .257 .115 .013 W14 24 L .025 270 L

SAMPLE Cl % As ppm Cd ppm Cu ppm F ppm Hg ppm Li ppm Pb ppm Sb ppm Se ppm
D177708 0.054 L 3.5 0.27 L 32.5 150 0.12 16,1 10.8 1.0 1.4
D177709 043 L 4.5 .22 53.1 90 .15 27.4 11.9 9 2.9
D177710 .0l L 1.5 06 L 5.7 40 .03 6 L 1.4 L 1L o7
D177711 012 L 1.5 .06 L 10.2 35 .09 1.0 3.1 o2 o

SAMPLE Th ppm U ppm Zn ppm B ppm-S Ba ppm-S Be ppm~S Co ppm~S Cr ppm~S Ga ppm-S La ppm-S
D177708 8.5 4.1 38,7 50 700 2 5 50 15 30 L
D177709 6.7 5.0 84.9 50 700 1.5 3 15 10 20 L
D177710 3.0 L 2 L 2.8 70 500 N o7 3 1 N
Di77711 3.0 L .8 1.8 70 300 1 1 5 2 N

SAMPLE Mo ppm-S Nb ppm-S Nd ppm~S Ni ppm=S Sc ppm~S Sr ppm~S V ppm-S Y ppm~S Yb ppm-S Zr ppm-$§

D177708 5 5 N 15 5 500 70 20 2 50
D177709 7 5 30 15 5 500 70 15 2 30
D177710 <5 N B 1.5 1 100 10 1.5 W15 7
D177711 J 1.5 B 3 2 100 20 5 o5 10




Table B8e.—Major, minor, and trace element composition of 3 samples from Canvon B coal bed, USGS core hole RM-2 SW 1/4 SW 1/4
Sec. 25, T. 56 N., R. 73 W., Campbell County, Wyoming reported on a whole coal basis

[Values are in efther percent or parts per million, Sf, Al, Ca, Mg, Na, K, Fe, Mn, T4, P, C1, Cd, Cu, L1, Pb, and Zn values
were calculated from analysis of ash. As, F, Hg, Sb, Se, Th, and U values are from direct determinations on air-dried

(32°C) coal.

The remaining analyses were calculated from spectrographic determinations on ash, L, less than value

shown; N, not detected; B, not determined,]

SAMPLE

D177712
D177713
D177714

SAMPLE
D177712
D177713
D177714
SAMPLE
D177712
D177713
D177714
SAMPLE
D177712

D177713
D177714

DEPTH

311.3 - 313.0
313.0 - 323.0
324.0 - 330.6

ClZ

0.015 L
014 L
015 L

Th ppa
.0 L
L0 L

0 L

W W

La ppm-S

[l

si 2 Al 2 CaZ Mg % Na 2 K Z Fe 2 Mn ppm T 2 P ppm
0.44 0.32 0.90 0.339 0.098 0.010 0.34 28 L 0.013 320 L
.36 .20 .98 .306 .108 .007 .62 61 015 520
73 «49 .87 «249 .122 .021 .28 32 .022 790
As ppm Cd ppm Cu ppm F ppm Hg ppm  Li ppm Pb ppm Sb ppm Se ppm
1.5 0.07 L 4.2 30 0.06 0.07 L 1.8 0.2 0.7
1.0 .07 L 2.6 40 .06 .7 L 1.8 L J1L .3
1.0 07 L 5.7 65 .03 1.4 3.8 .1 o5
U ppm Zn ppm B ppm~S Ba ppm-S Be ppm~-S Co ppm-S Cr ppm-S Ga ppm-S Ge ppm-S
0.5 1.5 70 300 3 5 5 3 7
«2 L 2.2 70 700 N .7 L 1.5 1 N
.5 2.6 70 700 .2 1 5 2 N

Mo ppm=S Nb ppm-S Ni ppm-S Sc ppm~S Sr ppm-S V ppm-S Y ppm-B Yb ppm-S Zr ppm-S

0.5 1.5 7 1.5 70 7 7 0.7 7
5 N 1.5 N 150 5 1.5 B 7
o7 1.5 3 1 150 10 5 ) 7

31



Table 8f.—Major, minor, and trace element composition of 15 samples from Anderson coal bed, USGS core hole RM~3 NW 1/4 NW 1/4

Sec. 25, T. 56 N., R. 73 W., Campbell County, Wyoming reported on a whole coal basis

{Values are in either percent or parts per million, Si, Al, Ca, Mg, Na, K, Fe, Mn, Ti{, P, Cl, Cd, Cu, Li, Pb, and Zn values

were calculated from analysis of ash.
The remaining analyses were calculated from spectrographic determinations on ash,

(32°C) coal,

shown; N, not detected; B, not determined,]

As, F, Hg, Sb, Se, Th, and U values are from direct determinations on air-dried
L, less than value

SAMPLE

D176502
D176503
D176504
D176505
D176506
D176507
D176508
D176509
D176510
D176511
D176512
DL76513
D176514
D176515
D176516

SAMPLE

D176502
D176503
D176504
D176505
D176506
D176507
D176508
D176509
D176510
D176511
D176512
D176513
D176514
D176515
D176516

DEPTH
992,5 - 95.3
95.3 - 97.3
97.3 - 99.5
99.5 - 102.5
102.5 - 105.3
105.3 - 107.1
107.1 - 110.5
110.5 - 112.0
112.0 - 114,5
114.5 - 116.5
116.5 - 118.5
118.5 - 120.5
120.5 - 122.5
122.5 - 123.9
123.9 - 124.5
As ppm
2
1
1
1
1
1
1
1 L
1 L
1
1
1
2
2
4

si X

3.8
.76
.91

2.5
.37
.52

«20
<49
+63
«50
.50
.18
5.5
8.7

Cd ppm

0.16

.08

<37

[l ol ol ol 2N o 2l ol N o N ol ol ol of
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J414

Hg ppm

0.09
.05
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.21
.05
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.13
.07
.10
.13
.13
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.05
.18
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Table 8f,—Major, mfnor, and trace element composition of 15 samples from Anderson coal bed, USGS core hole RM-3 NW 1/4 NW 1/4
Sec. 25, T. 56 N., R. 73 W., Campbell County, Wyoming reported on a whole coal basis.—Continued

SAMPLE U ppm Zn ppm B ppo-S Ba ppm~S Be ppm~S Ce ppm~S Co ppm~S Cr ppm-S Ca ppm~S

D176502 1.5 12.3 50 300 N N 2 10 5

D176503 .4 2.6 50 500 N N 1 S 2

D176504 .7 3. 70 500 N N 1.5 7 2

D176505 1.6 4.2 50 1000 N 70 L 2 10 7

D176506 .5 4.3 70 500 N N 1.5 3 2

D176507 2 L 2.3 50 700 N N 1 2 2

D176508 S5 3.1 50 500 N N 1 2 1

D176509 .2 L 1.7 70 500 N N 1 1.5 1.5

D176510 2 L 4.5 50 700 N N 1 3 1

D176511 .2 L 2.1 50 500 N N 1 2 1

D176512 4 1.8 50 500 N N 1 3 1

D176513 o5 3.7 50 700 N N 1 3 1.5

D176514 .3 9.9 50 500 N N 2 5 2

D176515 1.7 14.3 50 700 o7 N 5 50 15

D176516 8.3 89.3 50 300 2 N 5 50 20

SAMPLE La ppm~S Mo ppm~S Nb ppm-S Nd ppm—S Ni ppm-S Sc ppm~S Sr ppm-S V ppm~S Y ppm-B Yb ppm-S Zr ppm~S
D176502 15 L 1 5 N 3 3 100 20 10 1 50
D176503 7 L o7 1.5 L N 2 1 70 10 2 o5 10
D176504 N o7 1.5 L B 2 1.5 100 15 2 o7 15
D176505 15 1 5 20 1L 3 5 150 50 5 7 30
D176506 N 2 1.5 L B 3 2 100 20 2 ] 10
D176507 7 L N 1.5 L N 2 2 200 15 2 o5 10
D176508 N 2 1.5 B 2 1.5 100 15 2 .2 15
D176509 N 1 1 L B 1,5 1 100 10 1.5 «15 10
D176510 N 1 1.5 L B 2 2 150 10 2 o2 10
D176511 N 5] 1.5 L B 2 1.5 100 10 2 .2 10
D176512 N 1 1.5 L B 2 1 100 10 2 .2 10
D176513 7 L 1.5 1.5 L N 3 1 150 10 2 2 10
D176514 N 3 1.5 L B 5 1 100 10 3 .2 10
D176515 20 5 7 50 L 7 7 500 150 15 1.5 50
D176516 30 L 5 10 50 L 10 10 100 100 20 2 70
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Table 8g.~—Major, minor, and trace element composition of 7 samples from Anderson coal bed, USGS core hole RM-4 SW 1/4 SW 1/4
Sec. 25, T. 56 N., R. 73 W., Campbell County, Wyoming reported on a whole coal basis

[Values are in efther percent or parts per million, Si, Al, Ca, Mg, Na, K, Fe, Mn, T{, P, C1, Cd, Cu, Li, Pb, and Zn values
were calculated from analysis of ash. As, F, Hg, Sb, Se, Th, and U values are from direct determinations on air-dried
(32°C) coal. The remaining analyses were calculated from spectrographic determinations on ash. L, less than value

shown; N, not detected; B, not determined.}

SAMPLE DEPTH S1 X Al 2 Ca X Mg 2 Na X K2 Fe X Mn ppm TL 2 P ppm
D176799 129.4 - 130.0 0.92 0.37 1.1 0.326 0.160 0.027 0.24 31 L 0.046 350 L
D176800 130.0 - 136.4 .65 «49 1.1 .347 .164 .028 «25 29 L .039 320 L
D176801 136.4 - 143.0 +69 .60 1.1 .328 .166 .010 .23 31 L .075 340 L
D176802 143.0 - 148.9 .62 49 1.1 «326 .157 .009 .22 27 L .053 300 L
D176803 148.9 - 156.7 +65 «45 1.1 .328 .164 .009 .20 27 L .072 300 L
D176804 156.7 - 163.0 .050 .37 1.0 .311 «165 .007 .18 25 L .033 5700
D176805 163.0 - 167.0 4.0 2.6 .83 .379 o141 <17 .48 79 L .13 890 L

SAMPLE c1 2z As ppm Cd ppm Cu ppm F ppm Hg ppm Lt ppm Pb ppm Sb ppm Se ppm
D176799 0.016 L 3 0.08 L 4.4 25 0.02 0.8 L 2.0 0.8 0.8
D176800 0I5 L 1 .07 8.2 40 .03 .9 2.6 .1 1.1
D176801 .016 L 1 .08 L 17.0 45 .08 3.2 3.6 .2 1.4
D176802 014 L 1 07 10.8 30 .05 2.3 2.4 .1 L .8
D176803 .0l4 L 1 .07 14,6 50 «23 1.4 2.4 1L 1.2
D176804 013 L 1 07 L 6.6 40 .08 7 L 1.6 1L .7
D176805 041 L 4 .20 L 23.9 100 .07 10.0 6.1 .8 2.1

SAMPLE Th ppm U ppm Zn ppm B ppm-S Ba ppm—S Be ppn-S Ce ppm-S Co ppm~S Cr ppm-S Ga ppm-S Ge ppm-s
D176799 3.0 L 0.9 7.8 50 200 1.5 N 1 7 B 2
D176800 3.0 L «5 8.6 50 300 N N 1 5 1.5 N
D176801 9.5 o4 10.1 50 500 N N 1 5 2 N
D176802 3.0 L .2 4.0 50 300 N N 1 2 1 N
D176803 3.0 L .2 10.6 30 300 N N 1 2 1 N
D176804 2.2 .2 9.0 50 500 N N 1 2 1 N
D176805 15.1 2.8 55.3 50 300 1.5 100 L 3 20 7 N

SAMPLE La ppn=S Mo ppm-S Nb ppm-S Nd ppm-S Ni ppm-S Sc ppm-S Sr ppm-S V ppm-5 Y ppm-B Yb ppm-S Zr ppm-S
D176799 N 1 B 2 5 50 50 10 1 20
D176800 N 1 1.5L B 2 1 50 10 2 .2 10
D176801 7 L 1 2 N 2 1.5 50 20 2 .2 15
D176802 N N 1.5 B 1.5 1.5 50 10 2 o2 10
D176803 N N 2 B 1.5 1 50 15 2 o2 15
D176804 7 L 1 1.5 N 2 1 50 7 2 .2 10
D176805 20 L 3 7 N 7 5 100 100 15 1 30
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Table 8h.,—Major, minor, and trace element composition of 7
Sec. 25, T. 56 N., R. 73 W., Campbell

samples from Canvon A coal bed, USGS core hole RM-4 SW 1/4 SW 1/4

County, Wyoming reported on a whole coal basis

[Values are in either percent or parts per million, Si, Al,

were calculated from analysis of ash,
(32°C) coal.

As, F, Hg, Sb, Se,

The remaining analyses were calculated from

Ca, Mg, Na, K, Fe, Mn, Ti, P, C1, Cd, Cu, Li, Pb, and Zn values
Th, and U values are from direct determinations on air-dried
spectrographic determinations on ash. L, less than value
shown; N, not detected; B, not determined.]

SAMPLE

D176806
D176807
D176808
D176809
D176810
D176811
D176812

SAMPLE

D176806
D176807
D176808
D176809
D176810
D176811

D176812

SAMPLE

D176806
D176807
D176808
D176809
D176810
D176811
D176812

SAMPLE

D176806
D176807
D176808
D176809
D176810
D176811
D176812

DEPTH

298.0 - 299.0
299.0 - 303.0
305.0 - 306.0
306.0 - 308.4
308.4 - 312.0
312.0 - 316.0
316,0 - 320.5

[ R 4

022 L
.022 L
021 L
012 L
012 L
012 L
011 L

Th ppm

512

.39

1.8
1.9

.18
.31
.58
.46

As ppa

e e N WO

U ppa

1.3
1.3
.8
.3
o2
)
.8

7
1.5
.7
o3
o3
o5
1

[N N 2N 2N i o

Mg % Na Z K 2Z
.291 140
.301 .148
«263 .151
294 171
.290 .168
277 .157
.273 +161
F ppm Hg ppm  Li ppm
40 .34 1
65 .09 1
70 .09 1
65 .04
40 .08
55 .03
55 .03
Ba ppm=S Be ppm-S
300 3 50
300 3 50
300 1 50
500 o5
300 N
500 o5
500 o7 30
Ni ppm-§ Sc ppm=S  Sr
30 10 70
3 1.5 70
5 3 70
5 1 100
3 1 50
1.5 1 70
1.5 1.5 70

[l o N o}

Fe X Mn ppm 1 2 P ppm

2.2 42 L .028 640
.22 42 L .13 470 L
47 4 L .057 450 L
.19 23 L .028 310
.43 43 .033 270 L
.19 23 L .034 260 L
.20 22 L .034 250 L

Pb ppm  Sb ppm Se ppm

2.7 L 1.5 2.4

3.2 .3 .8

2.6 L .6 1.1

1.5 JdL .7

1.6 L AL .6

2.1 .2 4

3.1 .3 .5

Co ppu-S Cr ppm-S Ga ppm~S Ge ppm-S5

7 5 B 7

1 5 2 N
2 7 7 N
1.5 1.5 1 N
1 2 1 N
1 1.5 1 N
1 10 1.3 N

V ppn~S Y ppm-B  Yb ppum-S Zr ppm-S

70 15 B 100
15 7 .7 20
15 7 .7 30
7 5 o5 7
7 2 3 10
10 5 o3 10
15 7 o5 10
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Table 8i.—Major, minor, and trace element composition of 7 samples from Canvon B coal bed, USGS core hole RM~4 SW 1/4 SW 1/4
Sec. 25, T, 56 N., R. 73 W,, Campbell County, Wyoring reported on & whole coal basis

{Values are in either percent or parts per million, Si, Al, Ca, Mg, Na, K, Fe, Mn, T{, P, Cl, Cd, Cu, Li, Pb, and Zn values
were calculated from analysis of ash. As, F, Hg, Sb, Se, Th, and U values are from direct determinations on air-dried
(32°C) coal. The remaining analyses were calculated from spectrographic determinations on ash. L, less than value

shown; N, not detected; B, not determined.)

SAMPLE DEPTH s12 Al Z Ca X Mg % Na 2 Kz Fe % Mn ppm L X P ppm
D176813 323,0 - 327.0 1.5 T4 .90 .297 -140 .037 C .25 34 L ,043 380 L
D176814 327.0 - 332.3 .22 .30 .89 .275 .155 .008 40 80 .018 230 L
D176815 332.3 - 335.3 .36 .25 .87 .302 <141 .010 .97 180 .015 280 L
D176816 335.3 - 338.4 .37 16 .81 .284 .148 .008 74 140 .016 250 L
D176817 338.4 - 342.0 +14 25 .84 .252 .152 .008 .15 17 L .013 190 L
D176818 342.0 - 346.0 .81 .76 .80 .250 142 .025 »27 30 L .046 340 L
D176819 346.0 - 349.0 2.1 1.1 .83 .264 .135 .054 .24 45 L 077 510 L

SAMPLE c1z As ppm Cd ppm Cu ppm F ppm Hg ppm Li ppm Pb ppm Sb ppm Se ppm
D176813 .018 L 2 09 L 7.5 40 04 2.3 4,0 .2 .9
D176814 011 L 1 05 L 1.5 45 .03 S L 1.6 o2 o7
D176815 .013 L 1 06 L 2.9 40 .02 6 L 1.6 L .2 5
D176816 012 L 1 06 L 1.9 25 .02 .6 L 1.4 L .2 .6
D176817 .009 L 1 04 L 2.3 25 Ol L A4 L 1.3 .1 L 4
D176818 016 L 3 .08 L 9.4 70 .03 2.9 1.9 L 4 1.2
D176819 023 L 2 .12 L 16.8 80 «06 4.6 2.9 4 9

SAMPLE Th ppm U ppm Zn ppm B ppm-S Ba ppm-S Be ppm-S Ce ppm-S Co ppm-S Cr ppm-S Ga ppm—S Ge ppm-S
D176813 2.8 1.0 29.8 50 300 1.5 50 L 3 5 1.5 N
D176814 4.6 2 L 7.5 30 300 N N o5 7 g N
D176815 4.8 .8 13.9 50 200 2 N 1 1 1 N
D176816 3.0 L .2 L 3.8 30 300 N N o7 L 1 .7 N
D176817 3.0 L .2 L 3.2 30 300 N N o7 .7 .5 N
D176818 7.8 1.3 5.8 50 200 .2 50 1.5 5 2 N
D176819 4.8 1.4 33.7 30 300 . 70 L 1.5 7 2 N

SAMPLE La ppm-§ Mo ppm-S Nb ppm~S Nd ppm-S Ni ppm-S Sc ppm-S Sr ppm-S V ppm-S Y ppm-B Yb ppm-S Zr ppm-S
D176813 10 L 1 1.5 N 3 1.5 50 15 10 o7 15
D176814 N .3 1.5 B 1 S L 50 3 1 .15 7
D176815 N o5 1.5 L B 2 o7 50 3 2 o5 5
D176816 N -] 1 L B 1.5 .J L 50 1.5 1 L .10 L 5
D176817 N «3 1 L B 2 S5 30 3 1.5 15 3
D176818 10 o7 2 15 5 1 50 - 15 5 o5 10
D176819 10 L 7 2 N 7 2 70 20 7 o7 15
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Table 8].——Haior minor, and trace element composition of 6 ‘samples from Anderson coal bed, USGS core hole RM-5 SE 1/4 SE 1/4
Sec. 27, T. 56 N., R. 73 W., Campbell County, Wyoming reported on a whole coal basis

[Values are in either percent or parts per million, Si, Al, Ca, Mg, Na, K, Fe, Mn, Ti{, P, C1, Cd, Cu, L1, Pb, and Zn values

were calculated from snalysis of ash.
The remaining analyses were calculated from spectrographic determinations on ash.
shown; N, not detected; B, not determined.]

(32°C) coal.

L, less than value

As, F, Hg, Sb, Se, Th, and U values are from direct determinations on air-dried

SAMPLE

D177715
D177716
D177717
D177718
D177719
D177720

SAMPLE

D177715
D177716
D177717
D177718
D177719
D177720

SAMPLE

D177715
D177716
D177717
D177718
D177719
D177720

SAMPLE

D177715
D177716
D177717
D177718
D177719
D177720

DEPTH S1 2 Al X
135.2 - 136.2 4.1 0.75
136.2 - 140.0 1.4 54
140,0 - 149.0 .26 .16
149.0 - 157.2 .86 A4
157.2 - 165.6 .54 .36
165.6 - 168.6 4.3 2.4

[ 9 4 As ppm Cd ppm
0.034 L 5.0 0.17
018 L 1.0 .09
004 L 4.0 .02
.016 L 5 .08
014 L 1.0 .07
043 L 2.0 .22
Th ppm U ppm in ppm
3.0 L 1.9 19.8
3.0 L o7 5.2
3.0 L 1.6 1.1
3.0 L 2 L 2.8
3.0 L .2 L 2.7
13.6 7.6 3645
La ppx-S Mo ppm-S Nb ppm-§
N 2 5
N 1 N
2 L .2 3
N o5 1.5
N 1 N
30 10 7

Ca %

1.0
1.0

1

1.

.18
2
1

1.0

Cu ppm

[ ol ol ol o

30

Mg % Na X
0.280 0.144
.257 .159
.043 .023
.284 .158
.284 .168
.326 .168
F ppm Hg ppm
65 0.23
40 .04
60 .13
55 .06
20 .09
130 .17

Ba ppm-S Be ppm~-S Co ppm-S

300 2
300 N
100 N
500 N
N
700 2
Ni ppm-S Sc ppm-S
5 3
1.5
1 .3
1 1.5
1.5 1
7 7

2 .
1.5

3

o7

o7

2

Fe X

0.51
.18
.040
.17
.23
.39

Pb ppm

4.3
2.3

7
.9
.8
7

O -

Cr ppm-$S

1

OwLwW-NO

5

Sr ppm=S V ppm~S Y ppm-B Yb ppm-S

100
100

20
150
150
100

50
20
5
15
10
100

10
5
1
5
2

30

1

3

o5
.10
o5
.2

Mn ppm L %
67 L 0.050
40 .036
7.0L 014
38 .054
38 .035
84 L .12
Sb ppm Se ppm
0.7 0.8
2 .8
2 l.4
.1 L .9
1L o7
1.6 2.3
Ga ppm-S Ge ppm~S
10 N
3 N
.5 N
2 N
2 N
15 5

P ppm

750
400

79
340
310
940

30
15
3
10
7
30

[ ol ol ol ol o

Zr ppm—S
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Table 8k.--Major, minor, and trace element composition of 9
Sec., 27, T, 56 N., R. 73 W., Campbell

[Values are in elther percent or parts per million, Si, Al,

samples from Canvon coal bed, USGS core hole RM~5 SE 1/4 SE 1/4

County, Wvoming reported on a whole coal basis

were calculated from analysis of ash. As,

(32°C) coal.

The remaining analyses were calculated from

Ca, Mg, Na, K, Fe, Mn, T1, P, C1, Cd, Cu, Li, Pb, and Zn values

F, Hg, Sb, Se, Th, and U values are from direct determinations on air-dried
L, less than value

spectrographic determinations on ash.
shown; N, not detected; B, not determined.]

SAMPLE

D177721
D177722
D177723
D177724
D177725
D177726
D177727
D177728
D177729

SAMPLE

- D177721
D177722
D177723
D177724
D177725
D177726
D177727
D177728
D177729

SAMPLE

D177721
D177722
D177723
D177724
D177725
D177726
Di77727
D177728
D177729

SAMPLE

D177721
D177722
D177723
D177724
D177725
D177726
D177727
D177728
D177729

DE

PTH

354.9 ~ 356.4

356.5

~ 360.2

360.2 ~ 361.8

361.8
371.1

- 370.7
- 374.8

374.8 - 375.9

375.9
384.3

0

[
WLWuLuUuLwwww

e 6 4 ¢ o e e & @

10

O~

~ 384.3
- 392.2

c1z

.019
.018
Jd4

012
021
.026
.012
012
.040

[ali ol ol ol ol ol ol ol o

Th ppm

OCCOMOOOOO
rEMZE [l ol o (ol ol o o o

(o]

-

1.2
4.9
3
o4
2,9

0.30

»N
WVWNPsONPWNOVO

~N
VMWESEPENOWON

N

Mo ppm-S Nb ppm~S

Ca2 Mg X
1.0 0.272
1.1 304
42 .276
.97 274
1.0 .293
.073 .085
1.1 304
1.0 .278
.90 .317
Cu ppm F ppm
L 6.0 20 L
L 13.0 20
L 21.9 220
L 7. 20 L
L 15.0 65
L 6.0 433
L 3.1 25
L 2.8 20 L
L 24.4 100
B ppm~S Ba ppm-S
70 500
70 700
70 500
70 700
70 700
15 100
70 700
70 1000
70 500
Ni ppm~S Sc ppm-S
5 1.5
3 1.5
7 L 7
2 . 1
2 3
7 2
1.5 o7
2 o7
20

0

Hg
0

Be

2

St ppm—S V ppm-S

70
150
150
200
100

50
100
200
100

Na %

.152
.155
.106
.151
.148
025
.139
.145
<137

ppm

.30
.06
.06
.06
04
.32
.03
.03
.25

ppm~5 Co ppm-S

K2

0

Li

0
2
21

3
8

15

7
20
70
10
30
50

5

7
70

.007
.010
.87
.007
068
.18
.008
<007
.12

pp2

9
.2
.9
.8
o5
S
.8
6
o1

Fe 2

0

o]
-

D et bt ) W W N
U0~~~ W O

-85
.16
.35
.19
.17
17
.18

«60

B

[ ol

[ ol

[

Cr ppm=S

1

50

10

1

20

Y ppm-B

10

20

[
VMWwWwwnmyw

5

.5

Mn

62
62
274
39
54
51
63
79
104

ppm

Sb ppm

0

2]
o

[

W S W W

—

Yb p

]
.2
5
.1 L
.3
.7
.2

o7

ppm—$

[
wn

.
v

pm-S

T1 X

0

Se

0
1
1

1

1

.021
.076

.024
.064
.055
.017
.017
.10

ppm

.7
.0
-0
N

.8
.3
3
.l

Ge ppm=$S

Zr ppm~S

7
15
200
10
15
20
5

5
30

ZEZA I Z

P ppm

406
399
3085
391
454 L
572
276
453
882
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Table 81.~—Major, minor, and trace element composition of 5 samples from Anderson coal bed, USGS core hole RM—6 NW 1/4 NW 1/4

Sec. 21, T. 56 N., R. 73 W., Campbell County, Wvoming reported on a whole coal basis

[Values are in either percent or parts per million, Si, Al, Ca, Mg, Na, K, Fe, Mn, T1, P, C1, Cd, Cu, Li, Pb, and Zn values

were calculated from analysis of ash.
(32°C) coal.

The remaining analyses were calculated from spectrographic determinations on ash,
shown; N, not detected; B, not determined.]

As, F, Hg, Sb, Se, Th, and U values are from direct determinations on air-dried
L, less than value

SAMPLE

D177730
D177731
D177732
D177733
D177734

SAMPLE

D177730
D177731
D177732
D177733

D177734

SAMPLE

D177730
D177731
D177732
D177733
D177734

SAMPLE

D177730
D177731
D177732
D177733
D177734

DEPTH S1 2 Al % Ca % Mg % Na % K Z Fe 2 Mn ppm
88.9 ~ 90.4 1.5 0.70 1.0 0,238 0.153 0,071 0.18 48
90.4 - 97.7 1.6 1.1 1.2 .280 .168 .052 .28 56
97.7 - 107.4 2.0 1.3 1.2 .292 .165 .043 W41 68

107.4 - 116.9 1.2 .86 2.5 .588 .377 .013 W42 95
116.9 - 120,0 1.7 1.1 1.1 .299 .181 .064 .22 56
caz As ppm Cd ppm Cu ppm F ppn Hg ppm L1 ppm Pb ppm Sb ppm

0.019 L 1.5 0.10 L 6.7 30 0.30 2.2 2.4 0.4

023 L 2,0 Jd2 L 15,7 60 .08 5.5 4,6 o5

027 L 5.0 d4 L 35.1 65 24 12.8 4,7 o3

031 L 1.0 .15 L 18,2 20 .05 4.3 3.8 o1

.024 L 1.0 12 L 19.2 75 .04 4,3 4.8 .3

Th ppm U ppm Zn ppm B ppm-S Ba ppm~S Be ppm~S Co ppm~S Cr ppm~S Ga ppm=§S
3.0 L 1.2 B.6 100 500 1.5 1.5 10 7
3.0 L 2.2 4.9 70 700 N 1.5 15 7
3.0 L 1.9 27.9 70 700 N 2 15 7
3.0 L 2L 4.9 150 1000 N 1.5 7 5
3.0 L 1.2 4.3 70 700 .3 1 20 10
La ppm~S Mo ppm~S Nb ppm~S Ni ppm-S Sc ppm~S§ Sr ppm~S V ppm~S Y ppm~B  Yb ppm-S

N 5 2 3 3 100 30 10 1

10 L 1.5 2 3 3 100 30 7 o7
15 L 2 5 7 5 150 50 10 1

N 1 3 2 3 200 20 5 .5
10 L 2 3 2 2 100 70 10 1

2,0

Ge ppm=$

15
15
20
15
20

222222

Zr ppm-S

P ppm

420
510
590
670
520

[ ol ol ol o o
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Table 8m.--Major, minor, and trace element composition of 6 samples from Canvon coal bed, USGS core hole RM-6 NW 1/4 NE 1/4

[Values are in either percent or parts per million, Si, Al, Ca, Mg, Na, K, Fe, Mn, TL, P, C1, Cd, Cu, Li, Pb, and Zn values
were calculated from analysis of ash., As, F, Hg, Sb, Se, Th, and U values are from direct determinations on air-dried
The remaining analyses were calculated from spectrographic determinations on ash.

(32°C) coal.
shown; N, not detected; B, not determined.]

Sec. 21, T. 56 N., R. 73 W., Campbell County, Wyoming reported on a whole coal basis

L, less than value

SAMPLE

D177735
D177736
D177737
D177738
D177739
D177740

SAMPLE

D177735
D177736
D177737
D177738
D177739
D177740

SAMPLE

D177735
D177736
D177737
D177738
D177739
D177740

SAMPLE

D177735
D177736
D177737
D177738
D177739
D177740

DEPTH

256.5 - 257.2
257.2 - 261.2
272.1 - 272.7
272,7 - 285.2
285.2 - 297.9
297.9 ~ 302.7

[ B 4
0.047 L
022 L
.089 L
.031 L
014 L
.012 L
Th ppm
3.0 L
3.0 L
3.0 L
4.8
3.0 L
3.0 L
La ppm-S
20 L
10 L
N
15 L
N
7

st % Al X
5.6 2.1
1.5 1.3

10 5.1
3.1 1.8
.56 .27
.40 .24
As ppm  Cd ppm
9 0.24 L
3 A1 L
145 A4 L
2 6L
1 07 L
1 .06 L
Uppm 2o ppu
3.7 49,1
1.4 4.1
6.3 105
1.3 26.1
4 2.6
7 2.5

3 7
1 2
7 10
1 3
.5 N
7 1

Ca 2 Mg %
1.0 0.476
1.0 .264

.83 514
1.0 .310
1.2 .283
1.1 .262

Cu ppm F ppm
27.3 215
11.9 70
37.7 365
19.0 90
3.1 50
3.6 25
B ppm~$ Ba ppm~S Be
70 700
70 500
70 500
70 500
70 500
70 700

Nd ppm~S Ni ppm—§

30 20
N 5
B 30
N 7
B 1
N 3

Na Z K 2
0.152 0.56
.157 .071
.164 .56
.154 .13
.148 .010
.150 010
Hg ppm Li ppa
0.07 11.1
.05 5.7
.33 29.2
.12 10.1
.04 o7
.03 6 L

ppm-$ Co ppm-S§

5 10
1.5 2
7 15
o5 2
N N
.3 o7
Sc ppm~S Sr ppm-S
7 500
2 100
10 200
3 200
J L 150
1 100

Cr ppm~§

30
15
70
15

2

5
V ppm-S Y

70
30
150
50
5
10

Mn ppm
133

241

ppm~B

30
7
30
7
2
5

Ti 2

0.10
.053
.18
.087
.023

Se ppm

1.8

Yb ppm-S

ZZZZ

P ppm

1034
471
1933
681
321
282

30
15
70
20
10

7

[l ol ol of

Zr ppm-S
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Table 8n.—Major, minor, and trace element composition of 5 samples from Anderson coal bed, USCS core hole RM=7 NE 1/4 NW 1/4

Sec. 26, T. 55 N., R. 73 W., Campbell County, Wyoming reported on a whole coal basis

[Values are in either percent or parts per million, Si, Al, Ca, Mg, Na, K, Fe, Mn, Ti, P, Cl, Cd, Cu, Li, Pb, and Zn values
were calculated from analysis of ash. As, F, Hg, Sb, Se, Th, and U valuea are from direct determinations on air-dried
(32°C) coal. The remaining analyses were calculated from spectrographic determinations on ash. L, less than value

shown; N, not detected; B, not determined.]

SAMPLE DEPTH Si 2 Al 2 Ca 2 Mg 2 Na Z K2 Fe 2 Mn ppm Ti 2 P ppm
D177741 133,2 - 134.0 0.92 0.47 1.0 0.285 0.155 0.032 0.17 31 0.028 320
D177742 134,0 - 141.0 W72 .37 1.1 .290 .139 .015 .20 26 L .029 300
D177743 141.0 - '154.0 .88 W47 1.1 «305 .141 011 .17 29 L 070 330
D177744 154,0 - 161.9 .57 .41 1.1 312 .160 .009 .17 26 L .028 290
D177745 161.9 - 170.3 .76 .65 .95 .290 .156 026 23 29 L .028 330

SAMPLE [o3 B 4 As ppm Cd ppm Cu ppm F ppm Hg ppm Li ppm Pb ppm Sb ppm Se ppm
D177741 0.015 L 1.0 0,07 L 11.2 40 0.03 1.1 2.2 0.9 1.8
D177742 014 L -] 07 L 6.3 35 .05 .8 1.7 .1 1.0
D177743 015 L o5 .08 L 16.8 50 .09 2.4 2.3 o2 1.1
D177744 013 L o5 07 L 6.6 70 .07 2.0 1.7 J L 1.1
D177745 .015 L 1.0 .07 10.6 50 .05 3.5 3.8 .5 1.1

SAMPLE Th ppam U ppm Zn ppm B ppm-S Ba ppm=S Be ppm-S Co ppm-S Cr ppm-S Ga ppm~S Ge ppm=S
D177741 3.0 L .07 5.6 70 300 3 1 10 10 3
D177742 3.0 L 2 L 2.0 70 500 5 o7 3 1.5 N
D177743 3.0 L «6 3.7 50 500 N o7 5 2 N
D177744 3.0 L 2 L 3.8 50 500 N 1 3 2 N
D177745 3.0 L 1.8 7.6 70 300 1 1 7 3 N

SAMPLE La ppm~-S Mo ppm~S Nb ppm~S Ni ppm-S Sc ppm-S Sr ppm-S V ppm-S Y ppm-B  Yb ppm-S  Zr ppm-S
D177741 N 1 S 1.5 7 70 50 10 1.5 20
D177742 N N N 1 1 100 10 5 o3 7
D177743 N N N 1 1.5 70 20 3 .3 10
D177744 7 L N N 1.5 2 150 15 2 2 10
D177745 10 3 1.5 2 3 150 30 10 1 10

[l ol ol ol o)
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Table Bo.—Major, minor, and trace element composition of 6 samples from Canyon coal bed, USGS core hole RM~7 NE 1/4 NW 1/4

Sec. 26, T. 55 N., R. 73 W., Campbell County, Wyoming reported on a whole coal basis

[Values are in either percent or parts per million, Si, Al, Ca, Mg, Na, K, Fe, Mn, TL, P, Cl, Cd, Cu, Li, Pb; and Zn values

were calculated from analysis of ash.
The remaining analyses were calculated from spectrographic determinations on ash.

(32°C) coal.
shown; N, not detected; B, not determined.]

As, F, Hg, Sb, Se, Th, and U values are from direct determinations on air-dried
L, less than value

Canyon coal bed 286.2 to 329.6

SAMPLE

D177746
D177747
D177748
D177749
D177750
D177751

SAMPLE

D177746
D177747
D177748
D177749
D177750
D177751

SAMPLE

D177746
D177747
D177748
D177749
D177750
D177751

SAMPLE

D177746
D177747
D177748
D177749
D177750
D177751

286.2
287.3 -
299.2
306.3 -
317.7 -
326.0 -

[l ol 2 o

ZZ=ZZ2

SiZ

2.4

1

4
.31
.27

3.6

As

31

10
15

ppu
.0

Al Z

0.98
.38
.61
.25
.30

2.1

Cd ppm

0.18 L
.08 L
Jd3 L
05 L
.06 L
Jd7 L

Zn ppm

1

SwwNW
.
aNwvwunwoo

CaZ
7

N~ O

o7
.0
.1
.99

.89
.84

Cu ppm

14.6
8.7
14.3
2.0
3.8
24,0

B ppm-S

50
50
150
50
70
50

Mo ppm=S Nb ppm=-$

ZzZ=Z=

—

3
N

3

1
N

10

Mg X

0

F

85
45
20
45
35
100

Ba ppm-S Be ppm-S Ce ppm-S Co ppm-$S

300
500
1000
500
700
500

.304
.309
.621
.286
.261
.298

ppm

L

0

0

5

1

Na 2

.115
«125
«265
.119
117
.118

Hg ppm

.50
.10
.06
.04
.09
.09

.2

Z =z

o5

100

zZRE

Fe 2

2

~x
o

N W B

3
1

1
5

<3

34
.34
.15
.61
<40

« 3

[l o

« 8w

.
oUVMwWwOVwYS

o7
3]
S L

Ni ppm~S Sc ppm~S Sr ppm-S V ppm-S

10
1

.5

5
1

o5

50
100
200
150
200
150

50
15
20
3

7
150

Mo ppm

70
29
51
21
43
67

Lol ol o o

[l

Sb ppm

2.9
.1
.1 L
JdL
1L

1.0

Cr ppm-S Ga ppm-S

L Z

0.050
047
.062
016
.018
.11

Se ppm

1.6
1.1
«6
.6
.8
1.2

1

VN =N

1

P ppm

790
380
570
360
510
760 L

Yb ppm~S Zr ppm-§

1.5
2
o5
.15
.3

1.5

30
10
20
7
7
50

42



€Y

ST L 01 < 0st [4 [1 [4 c°1 €sLLL1a
00T € o€ 06T 00€ 1! o1 ST N TsLLLa
g-wdd 17 g-mdd qx g-mdd x g-udd p g-wdd 1§ g-wdd og g-wdd N g-mdd qy s-mdd ol ATIHYS
o1 4 ot Sl L* 00¢ 001 8°t 0°1 T 0°¢ XYY AL
1 0S o€ 0L S S 00§ 0L 2°09 9°¢ 1°GI eeLLLta
g-udd o7 g-udd ey g-mdd 1p g-wdd 0y g-mdd dg g-mdd eg g-wdd g udd ugz wdd g wdd yg ATdHYS
8° z* 1 1°2 0°2 90° o€ £°8 1 80° 0°1 T L10° gsLLLta
6°1 8°0 (AR 1°12 2z*0 1Y4% £€°6T T €5°0 Gz T T11°0 teLLLna
wdd ag wdd qg wdd q4 udd 11 wdd 8y wdd j wdd ny wdd py wdd sy Y 10 TIINVS
0ss £y0° T 2¢€ 12° ~ 8z0° g1t 692° 66° £s* €1 0°Z8¢€ - 8°0L€ IXYYAAL
T 00¢€T {20 T 002 26°0 %9°0 L21°0 #%5°0 6.°0 L°s 1 8°0LE - 9°69€ esLLLta
wdd ¢ LT wdd uy % ad D % ®N % 3 X X1V %S H1d3q A1dHVS

[*pourmaajap Jou ‘g {paidalap jou ‘N {umoys
anTea ueyl ss8dT ‘7 °*yse uo suoljeujwiaiap djydeadoxidoads woxy pajeIndTed aism sasdyeue Bujuyewax Byl *Te0d (9,7¢€)
pPatap-11e UO SUOTIBRUTMIIIDP 10311P WOIJ 2IB SanTea [} pue ‘yl “ag ‘qs Sy ‘g sy ‘*yse jo sysLTeEUR WOIJ PIIBINOTED IIaM
sanTea uz pue ‘qd ‘1 ‘ny ‘py ‘1D ‘d ‘TIL ‘UN ‘S ‘Y ‘eN ‘8 ‘ed ‘Ty ‘7S ‘uorTrIW I3d sjxed 10 jJuadiad IdY3lyl UT dIe sanTej)

SYSeq TeOd afoym © uo pajiodal JujwodM ‘Ajuno) Traqdueny ‘M g7 *¥ “°*N GG °1 ‘9z °9aS
%/T MN %/1 3N [-Wd @70y 3100 §9S01 ‘Paq TeOD Y00) wolj saydwes 7 JOo uofijsodwod Juawaya adexa3z pue ‘Joutu ‘1of{ey-—-*dg a1qel




KAl .ot

01 vooe 00¢ <0t 16¢ S8 6¢1 0°t (AN} 18° 6£99L10
L 000¢ 0s1 vo1 0t (A4l 1L1 10°1 197 8°1 8€£99214
£ 000S$ 00§ 12 16¢ L9 961 10°1 £y 1 L{899.1a
N 000L 00L 18 16¢ 101 16 10°1 S°9 62° 9£99L1d
N 0004 00s 1% 162 0¢ 9¢t1 10°1 L€ AN st99Lta
N 0004 00L 9s 16¢ 71 £6 10°1 Ly 1ot v£99L14
N 000¢ 00t oY T6¢ X4 {1z 10°1 Ly oz’ £€99.14
N 000¢$ 00§ 6¢ 16¢ 0¢ [4%! 10°1 0°s 6C° ¢E99L1a
N 0004 00¢ 9% 162 101 9t1 10°1 1 y1* 1£99L14
¢ 000t 00¢ L9 16¢ (A 96 10°1 't 1010 0£99.L1a

g-udd og S-wdd eg g-wdd g wdd uz wdd q@ wdd y; wdd np wdd pp ¥ fos ¥ So%a eydmes

<6° 800° LY Lee 91° 69°2 11 0t £ 8°017 0°681 = 0°181  6€9921Q
0°T  900° 6°C 99° €0°T  6°C €1 <2 8€ 0°91 0°181 = %L1 8€99L1a
gL €20° 1°¢ whe 1€ €6°% e 81 L1 29 peLLT = 0°6LT  L€99L1Q
96* £v0° 1%L 1€° €Y' S0°L €€ 01 71 Z°s 0°SLT = §°ZL1  9£99.1Q
88° L10° 9y o¢* nS'T  9€°9 1€ 01 61 L9 §*ZLT1 = 0°L91 §€99L1a
9¢g° 910° y°s A% $8°C  %8°9 €€ Al 91 6°S 0°9T1 = 1°99T  %£99.1a
vl 110° 9%y 6€° 82°7  4L°S Lz 1 0¢ gL 1°991 = 0°291 €£99.1d
8L° L10° 8°g 0€* €8°7 969 €€ 1 1 £°9 0°29T1 = 0°2ST  Z€99LTa
§s* 810° 19 gye £8°7 169 9¢ 01 €1 29 0°LST = 0°6%1  1£99L1C
8%°0  %10°0 6°¢ 1°1 €9°1  €0°% 61 8°6 3] 1°11 0°6%1 = Z°8%1  0€£99.1a
2 %1 zow %%%i zo% zofeN zod zoed g Eoltv % %srs zusv  (3993) yadeg  oydueg

3993 0°G8T 03 Z°GH1 P2q [BOO uosaapuy

(*e@ouapyFzuod 3uad1ad gg

38 839)0®vaq OM3 J0 ‘jJuadied gg Je 3ayoeaq auo A1ajeurxoidde s ejep ofyydealoajzoads 8yl jo uoysyoaad ayg,

*03@ ‘1°0 CT°0 ‘Z°0 ‘€°0 ‘S0 ‘L°0 ‘0°1 *saojoeaq asoyl jo sjujod-pjuw se L[Jaealfqie pajaodax aae Inqg ‘<030

‘T1°0 ‘81°0 ‘97°0 ‘8€°0 ‘96°0 ‘€8°0 ‘T°1 2Je SITABPUNOQ I50UM 83){DBIq OFII2W03Z YITM PATJTIUSPT 2q 03 2ae

g3 1nsax o1ydeaBoaioads ay] -+sysdivue orydeiloaloads sarivIjIuenbiwas Lq paujwisalep 2J9m PpoISI] sIniea 9yl

18Y3) sSuedw 2[3F3 JUGWATS Byl I93Je § °PIUTWIIIAP JOU BUEBAW g pue *‘pajodelap Jou sueaw N ‘umoys SnTEA 3yl ueyl
8891 SuUEOW ANTBA ¥ 1333J® T °*D,GIG I® Poyse a1am s1e0D 3yl cuolTTIw I2d sized 1o Juadiad I3yiya uy aae SaINTep)

SupuwoAM “AJjuno) Tiaqduwe) "M Z7{ ¥ "°N 96 °L “tf °098 Yy MNY/T MS "T-Wd 910y 3I00 §HSM Woldj saTduws
T€0o uosdapuy Q] 3O yse A103vioqe| ayl jo UO}1}80dUOD JUAWA|9 99843 PUE SPJX0 JOUJW Pug JO|ER--*BE ITqEL




SY

002 L 0L 00S 00L 6£99L14
002 S 0L 00¢ 0001 8€99.1d
061 S 0L 00t 00s1 [€99/.1a
0s1 £ o¢ 061 0002 9¢99L14
061 ¢ ot 0s1 000¢ §€99L1Q
061 € (0] % 061 00ST %£99L1d
oSt € (113 00¢ 004 €€99L1d
06T 1 0ot 00¢ 0061 ¢e99L1da
061 £ (11% 0S1 00s1 1€99L1Q
0S1 S 0¢ 0S1 00¢ 0€99.1a
g~-udd az s-udd qx s-udd x g=udd A g-udd ag a1dueg
0s 0L 0s1 0t ot 001 N o¢ 0S1 (114 T 00§ 6€99L14Q
(1]% 0S N 0¢ ¢1 T 001 N 0¢ 061 S N 8€99.1a
0¢ oL N T 0¢C (119 001 N (1]% 0S1 0C N L€99L(1d
0¢ -0t N 1 0¢ Sl T 001 N S1 0L <1 N 9€£99.L1a
0¢ (1]% N T 0¢ L T 001 N Sl 0S ST T 00§ g€99.L14a
02 o€ g 102 L N N ST or <1 N ¥€99£1a
0¢ 0¢ N T 0¢ N T 001 N 0¢ 0S <1 N €€99.1a
0z 0z N T 0¢ L 1 001 N 02 0t el N 7E€99L10
02 ot d 1 02 01 N N 0?7 0L 0 N 1€99L1a
ST 0 N T 0¢ L T 001 N 0?7 0L S1 N 0¢£99L1a
s-udd o8 s-udd N g-wdd pN g-wdd qN s-udd oj s-udd e s-udd a9 s-udd ey g-udd 1) s-udd oj wdd a) atjdueg
PONUTIU0)--JUFWOXY 'AJUNO) [10GAWE) '°M ¢/ ‘¥ '°N 9§ °L ‘£t °996 “fy MN7/f NS "T=HWd 9104 9109 §H§[1 wolj

Bo|dWes 809 UOBJApuUy (] JO UBE AI0JvPi0QE] o4 jJO UOJI}B00WOD JUSWI|® 996A3 PUB OPjX0 AOUJW PUB JO[Bj~="BE 31qE]

<



9%

Sl 0001 00¢ 181 0¢ Y 8y1 61 0°s (A% cv99.14a
N 0oo¢t 00L 1¢ 0¢ st £ee 10°1 £°s S6° %99L1d
N 0004 00L Y 16T (A 69 10°1 1°9 1°1 £%99.1d
N 000¢ 00L L3 162 101 L9 10°1 1°9 91° ty99L1d
N 000¢ 00L (x4 16t 01 9L 10°1 2°6 L1 1999410

t 000¢ 00¢ 6L1 162 8Y v 10°1 69 £°C 0%99L14d

g-udd 99 s-wdd eg g-wddg wdd wz wdd qf wdd y1 wdd np wdd pp ¥ Los ¥ Solqg eydusg

e 900° €y 1°1 GE'T  %9°g €1 12 6€ €21 €°01Z = 6°L0Z $%99L1d
1 zlo0° 1° 9¢* 11°2 169 L2 21 61 2L 6°L02 - 6°%07 %9910
e €10° g gye €9°C  08°L z€ 11 €1 LS 6°70Z = 0°20Z €%99.1d
A% 9%0° 8°s ¢ %0°€  85°8 82 1°9 S*s 0°S 0°20Z - 0°861 Z¥99.1a
wye LEO* 9°g A 8L°T  §§°L € L9 91 6°S 0°861 = 0°S6T  1%99.1a
1°'T  600°0 g 29°0 €9°1  0E°% 61 91 € 11 0°Z61 = 8°L81  0%99.10
g %M xoud % f%a xo%y zolen zo3w zoed % foliv ¥ lis yusv  (3e93) yadeg  orduweg

peq 1e0d y uofus)

{*@duapTjuod Juadiad ¢g

I8 838)0B1q OoMm1 10 ‘Juediad gg Iv Je9ydeiaq 2uo L[9jevwixoidde sy elep ofydeaBoazoeds a8yl jo uoysydaid ayy

*3212 ‘1°0 ‘S1°0 ‘T°0 ‘€*0 °S°0 ‘L°0 ‘0°1 °*sioyowaq osoyl jo sjujod-pju se L{jiealjqie peajaodalr aie Ing **039

‘21°0 ‘8T1°0 ‘92°0 ‘8E°0 °96°0 ‘€8°0 ‘T°1 I8 sayiepunoq asoys S33)deIQ DTII2w098 YITM PaTJIFIUSPT @q 03 aiB

g3Insa1 ojydeaBoailoads ayy -<sysf1eue ojydeiBoazoads @ajjeljjuenbjuwss £q paujwasjep 9ism pPelST] SaNTBA 9]

3e'Y3 sueam 8[3IFI JULWSTS3 @Yy) I9IJe § °pPAUTUILIIP JOU SUEBdW g pue ‘peldelep JOU suedw N ‘UMOoys eanTBA @yl usy3l
8891 SUBAW SNTBA B 193J® T °D SIS 1P PaOyse aiam s[BOD 2yl -uof(iru 1ad sljied 10 Juadiad 19Yy3iya Ul @1e sANTEA]

BUTWOAN *A3uno) [12qdue) '*M ¢/ ‘¥ '°N 96 °L 'Ct °998 7y NN /7 NS '1-Ad 9210y 9100 §HS(I WOIJ so{duss
{00 UoBAdpuUy 9 JO Us® A1038J0Qe| o3 JO UOT3I}B0JUOD JUIWS[9 ©08Bd3 PUE OPJXO JOUJW PUB 10| PR~=-*q6 31qEl




LY

0¢ ot

0¢ (1]%

07 0¢

Sl (119

Sl (1]%

0t 0s
s-wdd og

s-wdd N

0?

T 0¢

100

T 0¢

102

007 0¢

Mz zZz =z

g-wdd pN s-wdd qy

ST
01
L
L
L
07

g-wdd oy

T 001
T 001

Z zZ =z

0s1

g-udd e

0s1
0s1
061
0s1
0s1
0s1

s-udd a1y

=

oe

ZZz=z

g-udd @y

SO @OEOn S

g-udd qx

0s
0¢
Gl
ST
01
ot

g-udd vy

0L
0L
0s
0t
0s
oot

g-udd x

001
0L
0¢
0¢
0¢
oot

g-udd 19

oot
00¢
0s1
0s1
0L

00¢

g-udd A

19
Sl
ST
QT
01
61

s-udd o)

S%99L14d
¥%99L14
£999L14
v99L1d
199914
0%99L1d

at1dueg

Sv99L1d
¥%99.1da
£%99L14
i%99L1d
1999410
0%99L1a

a1dueg

panuy3u0)~-BUTWoAy *A3Un0) 112qdWe) '*M £ ‘4 '°N 95 ‘L 'tt ‘998 V; ANy AS ' 1-Hd 9104 9400 §95[] Wod3

891dUES [BOD UOBJAPUY g JO Y88 AJ0jea0qe] a3 JO UOF3F80dUOD jJUsWa(® 9vedj PUbB @pjx0 J0UJW pue J0[Ep--°q6 a1qE]



8y

ot
02
0¢
ot

0¢
02
st
o€

ZZZZ

N
N

0¢
0s

g-udd og g-wdd Ny s-wdd pNy s-mdd qN

26°
0°1
(A

L{s°0

2 ‘omL

000¢ 00¢

000L 00L

0004 00L

000¢ 00¢

s-wdd vg g-wdd g
1060° L AX4 £8°
1060° Tt 91°
1060° 1°¢ AN
10600 0°¢ 0°1
% OuH €olas  z 0%

tEl
LY
[49
711

wdd uz

% oCeN

o1
L
L
o1

S¢
St
ot
TS¢

wdd qq
S1°¢
9L°9
€es
LLT

% 0%

0s1
0s1
0s1
0s1

g-udd az

-4

T 02

s-udd o s-wdd 8y

6%
71
L1
61

wdd 71

6°8
1%
61

6°8

4 08D

n M~ S

g=udd qx

0L
o¢
0¢
0s

s-udd By

vel
91
681
09

udd n)

z Eolty

g-udd oy g-mdd ag

0s 00€
0¢ 002
0$ 002
oL 00€
g-udd x g=udd A
01 ST
0S <1
0S 1
001 <1
mlama 1
10°T 17 02° 0°9
0°1  102° 11
0°1T 102 11
0°T 1020 %°8
wdd pp % 190 % fos
4 9°GT 9°2€2
T 8°9 0°612
1€ L°8 1'80¢2
8¢ 9°L1 1°661
% Co1s % usy

00L
oost
00s1
00L

s-wdd ag

S

S

6%t
0°11¢
1°661
7°861

(3223) yadsg

LoLLLta
90LLL1a
coLLLTa
voLLLYq

@1dwes

loLLLta
goLLLta
solLLLia
yoLLLTa

91dueg

LoLLLta
9oLLLTa
soLLLta
yoLLLta

21dweg

LoLLLia
90LLL1a
so0lLLL1a
voLLLta

91dwes

3923 0°G8T 03 y*g6T Poq 180D UOSIBPUY

[*@ouapTjuod juaoizad ¢Gg

Je muoxowun om3 10 .uamouwm 89 3e 39NoRIq BUO »HaumE«xouaa@ 81 eaep o7ydeadoazdads aya jo uoysyodad ayg

*23@ ‘10 ‘GT1°0 *Z°0 ‘€°0 ‘G°0 ‘L°0 ‘0°l ‘saoyoeaq asoyl jo sjurjod-pjuw se L{JIe13Jqie poajaodel aie Ing ¢+d3°
‘TI°0 ‘B1°0 “92°0 ‘8€°0 ‘95°0 ‘€8°0 ‘C°1 9ae §3]IRpPUNOQ PS0UM S39}de1Q DTIJ2W023 YITM PITITIUSPT °q 03 e

s31nsax ofydeadoaloads ayj,

318Y3 suedw 973}3 JUSWId 2yl I3Je §
8827 SUEB2W 3NTEBA ® I33J® T

sgfs{1eue ojydea8oxjoads eafjeifiuenbjwas £q paujwialap o1eam PeIST] sanieA 3yl

*pauUjWIalaIp JOU SuEAdW g pue
*DoSTS I8 payse a1em s8TROD By]

*N 96 °*L °"TE *O°s Hmz ume ¢=Wd 9104 2100 §9HS[] WOl] soTAUES

¢pe3Da319p Jou sueaw N ‘umoys aniea ayl ueyl
suorT1iw 1ad saaed 10 jusdiad asy3zTe Ul 21® sINTBA]

1¥00 Uosaapuy § JO yse Aiojeioqe] ay3 JO UO}3JS0QU0OD juUlWo{e @o€J] pUB OPJXO JOUJU pue J0|ep--*26 3[qBL



0S1 L 0L 00¢ 00ST TiLLL1a
001 € 0¢ 0s1 000¢ otLLL1a
0s1 01 1] 4 00¢ 000¢ 60LLL14
0st L 0L 00t 000¢ 80LLL1a
s-udd a7 g-udd qx g=-wdd x g-wdd A g-wdd ag a1dmeg
1]1% 0§ d 0¢ 01 N N 119 0L S1 11LLL1a
St 0¢ q N L N N 0¢ (]9 01 ((ATANAL
0¢ 0L 0sT1 0c 0t T 001 N 0§ 0L ST 60LLLTA
0¢ 0s N (114 0¢ T 001 N 0¢ oSt Sl 80LLLTA
‘g=udd 28 s-udd N g-wdd pN s-wdd qN g-udd oy g-ndd 8] s-wdd @9 g-mdd vy g-wdd 13 g-wdd oy o7dueg
ST 000§ 0001 67 0s 91 S91 (V] T 0C° L1 T0°1 TieeLra
N 0004 0001 (119 T 6¢ T01 001 10 T 0C* 81 T0°1 otLLLta
L 000¢ 00? £6¢ SS Ll 9%¢ 0 T0C* %°9 T0°1 60LLLTA
L 000t 00¢ kAR oy 09 11 10 T02°0 LS T0°1 80LLL1a
g-wdd g g-wdd Bg S-wddg wdd uz wdd qg wdd 71 wdd ny wdd pp ¥ 1D % tos % So%q etdueg
L9 gt 06°7 (8 61 [} 9 €°S9C = ©°8ST 112414
e9° g1 86°C SL* %e £°8 L*S €°9¢C = 8°6%C O1lLL1a
11 6¢* 9L° 9¢°C g*s 1¢ 9°1¢ 7°9%¢ - 0°t¥e 60LLL1Q
96 °0 10S50°0 86°0 £9°0 £0°¢ 8y 0¢ 6°9¢ 0°ew? = §°9¢C  80LLL1Q
2%m zow z%%a zolw zolen zo8w %o % tolty z%7Ts zuysy (3993) yadsg  ordueg

1993 2°697 03 §*9¢Z Peq TeOd y uokue)

{*2ouapT3jucd jusdzed ¢g

38 8393)0Baq OM3 10 ‘jJusdaad g9 3® 393 deiq 2uo A]23ewfjxordde sT ejep ofydeadoajzoads ay3l jo uoysydead ayy

*039@ ‘1°0 .°ST°0 ‘Z°0 ‘€°0 ‘S°*0 ‘L°0 ‘0°1 “siodeaq @so0yl 3o sjujod pyjw se L[yAealjqie pejlodax aie jnq *-0319

‘T1°0 ‘81°0 ‘9Z°0 ‘8€°0 ‘95°0 ‘€8°0 ‘T°1 2Ie satiepunoq 8soys 8323de1q DFI3I2w098 Y3ITm PATJTIUIPT 2q 03 aie

831nsa1 ojydex8oajzoeds oy -sysdieue ojydeidoxzoads @afieijjuenbjuas £q paujwialap aiam palS]] soenjea ay)

38Y3 sue3aw 913F] JUSWAT3 BY3J Ia2jje § °*pAUTWAII2p JOU sUe2W g pusB ‘paIoalap Jou sueadw N ‘umoys anjea a3yl ueyjl
S69] SUBAW dNJEA B 1233 T °D,6ZS IB PAYSe 213m 81e0D @Yyl °UOTTITw 12d s3xed 10 Jusdred I9YlFa UJ 2IE SINTBA)

BUTWOAN *A3uno) 11oqdue) '°M ZL *d '°N 9G °XL ‘¢t *998 Y ANy NS 'C-Wd °10( °309 $93[1 WoA] so1duEs
1600 vy Uokue)  JO UBE AJ103BI0qE] O43 JO UOFI}B0QUOD JUJWOO 99843 PUE 9PJXO AOUJW PUE JO[El=-*P6 @1qBL




0§

S1 0s
N 0¢
(414 001
s-udd og s=wdd N
¢ 00001
N 00001
0s 000§
s~-udd aqg g-udd
gy 960°
Ge* 1T
62°0 1050°0
2 %M ZOWw ¥

N
N
N
s-uwdd pN
0001
0001
0001
eqd g-uwdd g
A €’
£l (AN
8°9 L1°0
€0laz ¥ o%x

0¢
N

0¢
s-udd qN
e

1€
0¢

wdd uz

61°C
c0°¢
18°1

¢ oleN

001
001
001
g-udd 17
01 T 001
L N
L N
s-wdd oy
0¢ 61
i YA TO01
174 101
wdd q¢ wdd 1
16°S 91
S1°L 61
oL"L L1
% 084 X 0®D

S 0L 0St 0002

d 0¢ 0L 0002

01 001 001 0001
g-udd qx s-udd 3z g-udd A g=udd ag

N (113 01 Sl

N ST 0¢ T01

001 0s 0L 0L

9L
Le
LS

10°1
10°1
10°1

uwdd ny wdd py

1

[4
¥°s
8

z folty

1¢
11
£l

% Co1s

g-wdd v g-wdd 29 g-wdd By ‘g-wdd 17 g-mwdd o)

102 €1 VA4
102 11 L1
1020 ST 10°1
10 % fos % Sola
L 9°0E€ = 0°%Z€
1L 0°€Z€ - 0°C1E
€L 0°CIE = Z°T1€
% usy (3993) yadag

w1LLLTa
g1LLL1a
¢lLLLna

21dues

wiLiLa
e1LLL1d
[AYARR

a1dueg

yiLLL1a
giLLLta
cuLLLia

21dueg

y1uLLLa
€1LLL1a
¢rLLLa

a1duweg

3993 9°0€E ©3 Z°*11€ Poq 1v0d g uokue)

s3nsaa oyydeado

38yl sueow 3T3IFI JUBWAT3 3yl I83Je §

§89] SUBAW ANTEA B

1309ds ayj

12338 1

[+eoouapTjucd juadzad ¢g
38 §33)40BlIq Oom3 Jo ‘3uediad gg 3v 39}oBIq 2u0 LTejewixoadde s} ejep oyydeaBoazoads a9yl jo uoysyoaad ayg

*d3@ ‘1°0 ‘G1°0 °“Z°0 ‘€°0 °S°0 ‘L°0 ‘0°1 “saaoeaq asoyj 3jo sjujod-piw se L{}AeIITqIe pallodax 3w Ing ‘033
‘T1°0 ‘81°0 ‘9Z°0 ‘8E*0 ‘95°0C ‘€8°0 ‘T°1 2ie sajiepunoq asoym s3INJelq DFJII3W0d3 Y3ITM PITITIUIPY 3q 03 3w

. *sysd1eue dyydeiBoajoeds aajiIeljIuenbiuwes £q paujwiaIap 2I3m PaIST] SINTeA Y3
*pauUTWIa3eP 10U BUBAW g pue ‘pajdeyep Jou suedw N ‘umoys anea 3yl ueysl
*00626 3I® payse 3iam S8TE0D YL

*uoFiT1TW I9d siaed 1o jusdaad J9y3Ta UT d9av sanTeA]

1800 g UOAUB) ¢ JO Us® A103JBI0(E| @3 JO UOJI}BOJWOD JUoWS[O ©OEd] puUB DPFXO JOUJUW PUB JO|EBR-=°df OTqBL



L8*
£6°
0s*
%9°
16°

66°
£s*
oL
0°1
€8

69°
91
9L
86°
£8°0

2 ‘omL

ZzzzZ -

zZZzZzzZ

L 000T

€ 000¢
0004
00001
000L

0004
00001
0004
0004
00001

000L
0004
000
000¢
000¢

g-wdd ag g-udd ®g

10"
LzZo*
11°
e
e

(20
e
1t°
[0
(9 &

e
£90°
S60°
¥80°
S%0°0

2 OUH

-

NO NN
.
nunwnoom
~
—

.

s o « & .
TS ON N D
O
—
-

[- = s N = ]
.

et
6c°
1¢£°
we
1°1

O W X N0
.

2z tolaz x oy

oSt
00¢
004
00L
00L

004
0oL .
0001
00L
004

00071
00¢
00l
004
00t

g-udd g

11N
v8°
10°€
£6°C
£8°C

9s°T
£9°7
or-e
0t
[ 4

1e°¢
¢6°

ov°1
Te1
$9°0

2 0%sN

"t
111
(4
€S
9z

wdd uz
8g 1
v8°C
oL°L
0e¢°L

99°9
£€8°¢

2 03K

(= e R
2l
™

-
["a)
~

wdd qg

6°
ﬂu

™M

i 0%

1s

tE

stt

8y
1 0¢
T 02

wdd 1

87
97
11
o1
01

9°6
11
01
11
el

A
12
71
€1
11

z Eolty

(44!
981
%6

971
161

%6
6
971
91t
861

LA
e
8¢l
€Tl
14

wdd np

1<
Y
8°¢
st
S1

81
91
s*L
L1
71

[
St
1 %4
1C
0¢

z tots

Syl
6°€Tt
[ AA
$°021
§°811

S°91t
LA AN
0°c1t
§°011
1°L01

£°S01
§°201
$'66
€°L6
£°66

$°?
7€
1°7
(A
0°1
S

6°€C1
gzl
§°0t1
8°811
€91t

S 71t
[(AX AN
geo11
1°L01
£°601

G201
§°66
€°L6
£°56
§°26

(3a93) yadag

91s9.1d
S169L1C
9169.1d
£15941d
¢169L1d

1159.14
0159L14a
6059L1d
8059L1d
L0s9.1a

90§9.1d
$0s9L1a
7059L1d
€0s9L1a
20s9L1a

a1dueg

9t169L1d
§159L1d
159414
g€159L1a
¢1s9L1a

1i1s9L1d
0159414
6059L1a
8059L10
L0s9L1d

9059L1d
€0s9L1d
%059L14
€0s9L1d
zos9L1a

a1dueg

1993 ¢yl 03 ¢°Z6 P3q (80D UOBIIpUY

83nsd1 ojydeaBoazoads ayy

3BYJ Suedw I[3ITFI IUDWAD Byl I93J¥ §

[*@ouapTJuod Juadaad ¢g
18 833)981q om3 10 ‘3usdiad gg I® 39 0BIQ dUO AT93vwixoadde s} viep dfydeafoazoads o9yl jo uoysyoead ayy
€239 ‘1°0 ‘GT°0 ‘T°*0 ‘€0 °*S°0 °*‘L°*0 ‘'0O°1 ‘'s39owBiq @¥soyl jo sjujod-prw 8 L[yaealjfqae pajiodaa aae anq ‘-038

“21°0 ‘S81°0 ‘97°0 ‘8E°0 ‘96°0 ‘£8°0 ‘Z°1 °i® e3[IBpUNOq IE0YM 63a)2Baq DTI12w003 YITA POTIFIULPE 2q 03 BB
*gysdisue ojydeidoajoads darrviTiuenbjwes Lq paujwaalesp S18M pelIsF] seN[BA BY)

*poUTWI2IAp JOU SUBAW ¢ PUB ‘PIIVVIVP Jou BUBAW N ‘UMOYS SNTBA BY3 ueyd"

689 BUBJW INTBA B 13I8 T *D,67G IT POUSE 219m 8780 Iy, -UOFTTFw Iad s3lawvd Io Jusdiad 18YITs UF 2aB BINTBA]

IUAG) {1oqdue) "M £/ ¥ ' °N 96 °1 _'G¢ -998 U; MN 7/; BN €-Wd 9104 9100 395N woly so(dues

{900 UOBJdapuy G| JO UBE K103610QE] @43l JO UGOJI1600W0D jJjUSWO[® d0¥d) PUP OPJXO JOUJW PUE J0[6p--*J6 3Tq®lL



0t ¢ 10641
1] 0e T o0Ss1
S10L q
S 10§ N
S10€ €

0cot .
0to¢
0cot
0zog
0tot

Z | Maeam

0€0s
0t 0
0z0¢
ST ot
o0zoe )

T 061

Z Z | m

g-wdd 28 g-wdd N g-udd pN

ot
ot
T 0¢
T 0¢
T 0¢

102
T 0¢
T 02
0¢
T 0¢

T 0¢
0t
T 0¢
T 0¢
0t

g-udd qN

1
S1
0s
0¢
19

Sl
1
0¢

g-udd oy

002
002
0s1
0s1
061

0s1
0s1
0s1
00¢
061

0s1
00¢
061
0s1
00t

g-udd a7

T 001
00t

001

Z 3=

HNZZ =z =

00T

=

001

N
T 001
T 001

g-udd e7.

n Mmoo, MmN

~Nuns~snanm

s-udd qx

0§
0s
113
0¢
Sl

Sl
Sl
0t
ST
)3

13
0s
0¢
ot
13

g~wdd B9

0s
0s
0s
0¢
ot

0t
o¢
ot
o€
0t

0t
0€
0t
0t
174

s-udd x

ost
061
172
0s
0s

0¢
0s
0t
0¢
0t

0s
0L
0L
0L
0L

g-udd 19

00¢
00§
061
0s1
0s1

061
0s1
00¢
00¢
00¢

00€
oot
002
0s1
0s1

g=udd A

ST
Sl
0¢
61
61

S1
1S
S1
S1
ST

0¢
ST
ST
ST
1

g-udd 09

00¢

00S1
0061
0002
0061

00s1
000¢
0002
0061
000t

0061
0001
0001
0001
00L

g-udd ag

ZZZzZZz =z

zZZZzz

00

ZZzZ =z

g-udd ap

9169410
S15941a
#169L1d
£€169L10
¢169L1a

1159L41d
0159L1a
6069.L14d
8069.1d
£0s9.1a

905910
6069L1a
%0s9L1a
£0S9L1Q
20s9.L1d

91dues

9159L1a
6169L14
7159L1a
£16941d
2169414

1169414
01s9L1d
60<s9L1a
8069L1a
£06s9L1a

9069L1a
60§9.1Q
70s9L1a
£069.14
2¢0689L1a

91dueg

89| duwBs [BOD UOSBA9pPUYy G] JO Us®e

31038310QB] 943 JO UO}3}80dUOD JUSWO [0 OB} pUB 9PJXO JOUTW pUB J0|ep-=-°36 3198l



€S

o€
0€
114
0z
ot
(113
(113

mMZm Az

T 02
0s

0s1
0¢S1
007
0s1
00¢
0s1
00¢€
g-udd
Sl
ST
N
N
St
[
St

2Z

oot
0071

001

ZZAZZ a9

MMM oOn

0s1

0L
0o¢
(113
0€
o€
(12%

051

g~udd qx g-udd x

ZAZEZZZ

ot

s-mdd ¥y g-wdd pN s-wdd gy s-wdd oy g-uwdd v g-mdd 39 g-mdd

L 0061

N 000¢L

N 000§

N 000¢

N 000§

N 000§
[1)4 000¢
g-mdd eg g-mdd
0°1 10650°
[1: M 1060°
L1 1060°
€1 T1060°
9°1 1060°
30 1060°
96 °0 1060°0
r%u ot om

ed

€

LA
0%
1%
9y
L4
8°h
£y

o?

81 20

002
00L
00§
00¢ -
00s
00L
00L

s~-wdd

86°
AN
91*
91°
971°
9y
1y

4

q

0

p.|

1z

8€1

€St

8¢

1A

911

L6

wdd uz wd
€6° 6
1% Ad % €
0Tt 0
80°¢t Y
£8°C 6
86°C 6
0L°¢ 9
2 o %

o€
st
11
SE
Sy
S€
ST

d qq

0°¢
6L
6°L
8°L
8L
1L
L*9

08K

6%
101
0z
9e
oY
[
101

wdd 1

LS
(44
(4
1c
61
12
61

% 08D

o€
1
1
St
o€
ot
g
o
101
712
LsT
1z
38
cs
udd n)
vz
11
1
€1
1
3t
g8
2 oty

00€ 00S
00t 00L
00¢ 00¢
0st 00¢L
00¢ 00L
061 00¢
006 0oL
g-udd A s-mdd 1g
(o]0} 1 ST
o€ St
[s}% St
o€ ST
oL S1
oL ST
001 . St
vy g-wdd 3y g-wdd op
101 1 0¢* 6°6
10°1 102 6°L
0°1 T 0¢° €1
0°1 T 0Z* €1
10°1 1 0¢° 1
0°1 102 81
10°1 1 02°0 1¢
wdd pp ¥ 10 2 Fos
(A4 y°0¢ 0491
L1 S*9 0°*€9T1
0t 6°9 L9617
61 6°9 6891
61 6°L 0°€n1
61 vt %°9¢€1
1%4 0°‘8 0°0€t1
% %018 % usy

0t
61
St
0z
0z
ST
0L

g-udd o4

o
[}
E
o,
o
8

=]
o

.
-

- A AP ]

[ S IS S B

[=
[=3
vy

o~

% Sofa

0°€91
1961
6°8%1
0°EYt
7°9€1
0°0€Y
°621

(3933) uadeq

s089.10a
$089.L14
€089.1a
c089.1a
108910
0089.1a
6629.1Q

31dueg

$089.14d
%089.1a
€089L10
zoR9L14a
1089.1a
0089.1d
66,914

a1dweg

§069.10
069214
£069L14
c069L1d
1089.14a
0089.1d
661910

aydurg

s089.14a
v089L1d
€089.14a
c0R9.14
1089.14a
0089.1d
66.921d

aydueg

3993 0291 03 4*6Z1 P2Q TEOD UOSIBPUY

gynes1 o1ydeaBoaivads ayy
3%yl susaw 3T7IT1 JUSWAT3 BYl I31JE §

8837 BUESW SNTBA B 13338 1

PuTwoAp *AIUn0) 110 qauwe)

*DoSTS 18 PAUsSE 919m 870D Iyl

1_

[+oouspFJuod 3jusdiad ¢g

1® 8393%981q O0M1 10 ‘3Juadiad gg 3w 3aoeaq auo LTs1evmyxoidde sT ®viep oyydealdoaidseds ayl jo uoysyoaid ayg

*238 ‘1°0 ‘ST°*0 “Z°0 ‘€0 ‘S°0 ‘L0 ‘O°1 ‘sisdeaq @S0yl jo sjurod-pyu 8® AJTIRIITQIB p3ariodaa aae Ing ‘<018

‘T1°0 ‘81°0 ‘97°0 ‘8€°0 ‘96°0 ‘€8°0 ‘T°1 9228 €371VpPUNOq B38OYM §39%98B1q OITII3W028 YITM P3TITIUSPT 8q 03 Ba®

*gysd{Terur OTydeaBoardads sayivITIUEBNDTWESs £q paujwaslep 22am PaISTT SaNTRA 3Y2

*pPBUTWIBIBP 10U BURIW § PUB ‘pP3IVa2IApP IJ0U SsuURAW N ‘umoys SNTEA IY3 ueyl
«uorTTFR 2°d siaed 10 juedaad 213yl U 3IB H3NTEA)

Y00 uosiepuy / 3O yse AI038I0Qe] oYl JO UOTIF60dUOD JUsWaie 80613 PUE SPIX0 JOUTE pue JoleR--°'8g 21q8)



007 L 001 00¢ 0007T 0t 189,14
00t L oL 01 0001 0¢ 1189410
119§ S (1] 001 00l St 018910
oot L 0L 001 00sT ST 6089L1a
, . oot L 0L 0st 0oL 0t 808910
007 L 0L 0st 00L ST L089L14a

g-udd a1z g-udd qx g-wdd ¥ Gg-mdd p g-mdd 1g g-mdd og o1dueg

] oSt o€ St 0st N ot 002 0z T 00S zi89L1a
o€ N o€ L 1 007 N <Y o€ ST N 1189210
0s ! (014 L N ;N ST o€ S1 N 01892140
173 N 1 0¢ L T 001 N St 419 o€ N 6089210
(49 N (419 L T 007 N oL 0L 0z T 00§ 8089L.10
o€ N o€ St T 001 N 0t 0s o1 T 00§ L089ZL1a

N (2% 0L T 001 0L € 0s 0L 1 00§ 9089210

g-mdd IN g-~wdd py g-wdd qy g-wdd o g-wdd vy g-wudd an g-wdd By g-wdd 1y g-wdd op g-wdd @) aTdueg

01 000L 00¢L LST sS oY 097 10°1 102° %1 T0°1 z189L1a

L 000L 0oL Ly Gt 101 921 10°1 1002 (A T0°1 1189210

N 000S 00¢L (141 1 62 1 01 L0OT 10°1 To02° 91 T0°1T 0189210

L 000L 0oL 8 %4 101 09 10°1 102 %Z 1 6089.14

o1 000€¢ 00¢ 86¢ T 62 01 89 T0°1 102° L1 T0°1 8089.10

St 000¢ 00€ S1t o€ 11 121 10°1 102 (%4 T0°1 L089.10

[1]% 000€ 00¢ L 7A% T 62 T 071 19 ST T 0Z2°0 LT €1 9089.10

g-udd og g-udd ®g s-udd g wdd uz wdd q@ wdd 11 wdd ny udd pp % 1 b4 mow 4 noum aTdueg

0°1 1060 6% e 18°€ S6°L 12 €1 L1 L°s §°02¢€ - 0°971¢ 189210
0°1 1060° Ly | A 66°¢ 6L°L 1 1 12 6°C 0°97¢€ - 0°21¢ 1189414
68° 680° oY L1e 99°¢ GL*L 1¢ G'6 11 Z°9 0°21€ - %°80¢€ 0189210
6L° 1060° 9y [ kA 06°¢ (X AS:] € (A 9°9 6°S %°80€ - 0°90¢ 608921Q
<6"° 1060 LAY 9L 96°1 0z % 11 11 8¢ %°01 0°90€ - 0°S0¢E f089L10
0°2 1060° 6°C Le* G8°1 €9°Y €1 1°6 Se 8°01 0°€0E -~ 0°667 £089210a
€r0 1060°0 6¢ 0t°0 €L°1 €n°y 11 €8 Lt 6°01 0°66C - 0°'86¢ 9089.14

o~

2 %1 rom ¥€%a zo%y yolen Y08 zoed z fofty % Yors ¥y usv  (3993) uyideq  oydues

3923 §*0Z€ O3 (°86Z P2q Tevod y uofuw) :

[*®douapyjuoo Juadiad gg

38 83133081q OM] 10 ‘juadiad gg 1B 3Iavoeaq auo Ara3jeuyxoidde sy eirep oyydeiloiioads aya jo uoysyoaad ayg .

#2939 f1°0 *GT°0 *T°0 ‘€°0 “S°0 “1°0 ‘0°1 “sa3ayomiq asoyl jJo sjuyod-pyw 8e A77ava3ifqre pajrodox aie Ing ‘-03a '
‘T1°0 ‘81°0 °9Z°0 ‘8€°0 ‘9G°0 ‘€8°0 ‘Z°1 21Ir 8aT7IBPUNOQ d80ym 632)DB1q OTIIawW08F YITA PITITIUSPT aq 01 a8
gansaa ofydeafoaioads ayy esysiyeue dyydeiBoaidads aayrelTIUEBNDIWOES Lq pauTwILIAp DI8M PAIBTT BANTEA 3yl
3Byl supow DTITI IJUSBWATA Yl 1331J8 § °POUTWIIIIP J0U BUBAW g pue ‘paldaIep Jou sUBBW N ‘UmOys anjea 3yl usyl

6697 SuUBDW BNTEA B 13338 T *) GZG 1T PAUBE 9I8A BTROD YL *UOTTTFW 1ad sg31ed 10 juadiad 1ay3ya uy aiw BanTey)




S¢S

oS
0L
0s
ot
0ot
0t
ot

g~udd TN g-wdd py g-wdd gy g-wdd ol

L
€
N
N
€
N
3
s-udd ag
' 10s0°
66° 1050°
0¢* 1050°
ghe 1€°
oy* L€
Ls oz*
78°0  1050°0
t fomr % ouw

=

002

ZZzmamm

0z
(113
T 02
102
102
(1%
0z

000¢€ 00¢
000¢€ 00§
000L 00L
0006 00¢
000¢€ 00L
000L 00L
000¢€ 00§
g-udd eg g-udd ¢
6°C (3
0°S 6€°
6°Y fAA
81 A
[44 6T°
11 61°
1% 06°0
x ooz z 0%y

0sT
0s1
0L
0L
0oL
oSt
0s1

g~mdd 17

ONNN~NNO N~

88¢
vl
€L
99
L1z
[AA!
6€¢€

wdd ug

6§61
9%°C
99y
9h°e
86°C
v6°€
s1°2

¥ olen

001

=]
NN

g-mdd qx

ZEZZZZEAL

oL
oL
0¢
102
o€
0z
001

g-mdd x

00¢
00
oL
(1%
419
0L
051

g-udd A

g-udd e g-wdd 89 g-wdd ey g-wdd

st
16T
(1%
16T
162
(U7
134

wdd qq

GlL°e
1€°g -
066
71°8
"8°L
79°8
6S°S

% 09K

6€
L€
T 01
T 01
T 01
T 01
97

wdd 1

o1
LAt
x4
61
61
9t
LA

% 0®BD

LAA
12T
(29
(43
sy
8¢
S8

wdd np

81
81
11
€°s
€°L
11
91

2 oty

10°1
T0°1
101
T0°1
10°1
0°7
0°1

A aR

wdd pp

8¢
(44
6°9
7
[
0°6
9¢

¥ %o1s

% 1

X usv

00S
00L
00
00L
00L
0001
00¢

g~mdd ig

ST
0z
61
T 01
St
01
ot

R o]

oe*
0z
oc*
0e*
oc*
0z*
0z°0

71

A

€1
°L

vy vy

'L
*L
11

x fos

1 0°6%¢
0°9%¢
0°zve
VAR AR
€°6ee
€ezee
0°L2¢

(3093

0t
St
o1
T01
ot
T 01
0z

g-mdd og

T 00§
00§

SZRZZ

00§

s-udd oy g-wdd =)

Al
DO D000
.

— et g ol e -y

£ 3
)
o
™~
[N

- 0°9%¢
- 0°ZvE
- %°8¢¢
- £°5¢E
- €°Z€€
- 0°L2¢€
- 0°€2¢

) uidaq

6189.10
8189.1d
L189.1a
9189.1a
§189.1a
v189L1a
£189.41a

a1dueg

618914
8189L1a
L189.1a
9189.1a
s189.1d
%189/1a
€189L1a

aTdueg

6189210
g189/.1a
L189.1a
9189L1a
$189.1d
7189.1a
£189L1a

a1dueg

6189.1a
8189.1d
L189.1d
9189.14
s189/14a
7189.10
€189.1a

atduweg

199F 0°6%€ 03 0°cZE Paq Teod g uokue)

s3nsa1 dyydeiBoizoads ayj,
jeyl sueaw aT173 JudWAd Byl I133IJe §
86897 SUEBdW ONTEA ¥ 183JE€ 7

[+aouapIjuocd juasaad ¢§
1e 839%)0r1q OM3 10 ‘3uadiad gg 3e 39ydeiIq PU0o LTo3jewixoidde st eviep oyydealoaldads ayi Jo uoysyoaad ayy

€019 ‘1°0 ‘CT°*0 “Z°0 ‘C°*0 ‘S°0 ‘L°0 ‘O°1 “sioyoviq asouyl jo siutod-pruw s® ATFIBI1Tqie pajaodal aie Ing ‘+013
$21°0 ‘81°0 ‘9Z°0 °‘8€°*0 ‘9G°0 °‘€8°0 ‘Z°1 o1 SITIBPUNOQ DBOUYM §1930viIq IT113w09T Yaym pafjyFIuapy aq o3l aie
*sy8{1eue oyydeiBoiyoads aayivITiuenbjwes Lq pautwmialop ai19m PIIASTT sONTeA BY1L
*paUTWIIIIP JOU BUBBW ¢ PUB ‘palda1Ap 10U sSUBAW N ‘uUMOYS INTBA IYl ueYl
*0,526 I® payse d1am 8TBOD 3yj

*uoFTTTW 13d s31ed 10 3JUSO1ad 13YlTe UT Ba® BANTEA]

1900 ff UOAU®) / JO yse X103810QE8] 9U3 JO UOTI|60CWOD JUPWA @ 90BI] PUF OPIX0 JOUJWM pu® J0[ej--°>T6 9TQVlL



(/1%
ST
0z
0t
St
07

(113
07
ST
0s
ot
o€

mMmZaa

(119
ST
L

01
01
ST

g-mdd og g-mdd TN g-wdd py g-wdd qy g-wdd

ot
N
N
N
N
St
s-udd ag
68° 1060°
08° 690°
1 £90°
€1 1050°
L9° Lso*
6%°0  1050°0
2 %011 % owk

000€
0004
0o0¢
000S
000€
0002

g-udd wg

4

NN N

Y
174
ST
oY

167

1 X4

16°¢
%S9
%0°9
16°¢
89°%
LT

% 0%H

oK

0s1
001
0s1
0s1
(U
002

g-wdd

ZZazZZ

(44
91
1% ]
L6
St
81

wdd ug wdd qg wdd 77

X 0®0

~Nunon nmMmn

s-udd qx

0Z

ZEZZZZ

ARt

96
ol

981

S8

(11

wdd nj

¥4

9°6

11
91
11

'8

x foltv

=
(=]
.
-
Ji QYU . R S S |

‘078

067
(1%
0s
(119
0s
0L

s-wdd x

0L
0€
og
(119
(119
0¢

g-udd w1 g-mdd a9 g-mdd

00s
0¢1
002
oo¢
007
oot

g-udd A

002
0s
119
oL
0L
0L

8°8

L
11
11
(4
0 11

g £

9°897

0s

00S
0007
0002
0007
00071
00¢

g-udd ag

01
01
.01
<1
ST
ST

8y ¢g-mudd 17 g-mdd o0p

1
1

A2 aaa
n 200000

1
1
1
1
la

L

0

- 9°6971

9°G91 - T°LST
T°LST = 0°6%1
06%1T - 0°0%1

o*0%1
7°9¢€1

- T°9¢€1
- T°SeEl

(3933) yadag

oziiLia
61LLL10
s1LLL1a
LiLLLra
uLLLIa
s1LLLIa

atdmeg

ozLLLia
61LLL1a
81LLL1a
LiLLLa
91LLL1a
suLLa

atdusg

ozLLLra
61LLLT1a
81LLLTa
LueeLLta
9uLLLta
suLLLta

at1dueg

ozLLLa
61LLL1a
grLLLIa
LuLLeta
9tLLLta
SiLLLva

aydueg

1937 9°g97 02 Z*CE] Paq YBOD pP2q TBOD uoOsIIpUY

[*@duapTjuod uadi1ad ¢g

Ju §13)0B1q OM1 10 ‘3uadiad gg 1w 3I9)dwaq auo L7a3jvuwfxoidde st wiep ojydeadoairosads ayl jo uoysyoaad ayy

€233 ‘1°0 ‘GT°0 “T°0 ‘C*0 °‘C°0 ‘L°0 ‘0O°1 ‘sioyomwaq asoyi jo sjurod-pyw e®¥ A7Tavilyqie poajzodal aie Ing ‘+0313
+ %21°0 “81°0 “97°0 ‘8€°0 “9G°0 ‘€8°0 ‘Z°1 21w sa7lIvpunoq 3SO0YM §3II)OVAq OTII3w033 YITM PITITIUSPT aq 03 aaw

g3Tnsaa orydeafoaloads ayg
39yl suULdW STIFI JUSBWIT3 9yl Iav §
663 BUBAW SNTBA ¥ 1331I% 1

Iv0o vosdapuy g jJO Us®

*D,STS IV Pause alam 8TEOD ayy

*gysd1erue d1ydei8oaloads aarrBITIUEBNbTWas Lq pauTmiIABP 9I9M PIISTT BANTEA 3yl
*paUTWIAIAP JOU SUBAW ¢ PUR ‘pPajdajap J0U sueaw N ‘UMOYS INTEA 9yl usByl
*uofTTTE 12d s3aed 10 Juadxad I9Y1Yd UT 3ae 83anTep)

N0y T1oqdue) “*M €4 *¥ *°N 9¢ °1 *[Z *998 V; as 7, 4% “¢~Wd 310U SI0S THI[ WoXY eI TNy

10I9I0G¥] JU) JO UOT3IF60dmOD jUsWS{a o0v1] pu¥ BPIX0 I0UTH pus A0|vji~~°f¢ a1qelL



€ 0007 oot
N 000S1 0001
€ 000071 0001
N 00L 001
S 000L 00L
£ 00001 0001
N 00¢ 001
N 000L 00¢
0T 000§ 00¢

c-udd ag g-wdd eg g-udd g

98° 990° €y we*
8Y° L1 v°8 €1
AN kAN 1 L1’
0L 1060° 6°1 9°1
0°1 190° €7 8L
v9°* i80° 1 €T
89° 1060° 1 L
AR 060° 97 AN
8€°0 980°0 €1 260°0

Y %1 yowm % fofua 2 ol

10

871
79
SL
681

vy
6¢
62
VA
%9

wmdd

T6°
(ee
L1°¢
9¢*

6°1
se't
0z*

geT
0c°?

[4

BN

1'%
167
6?
o€

o€
ot
T 6¢
117
16T

wdd q wdd 1 wdd np

19°¢
0L°L
(58
80°1

89°%
shL
G9°

89°G
98°Y

% 0%H

174
T 01
71
S9

ve
£l
1€
1Y
o1

t°9
KxA
97
8L°

91
(44
[4' N
81
ST

% 0®D

LS

121
9%
[49
9%

Y91
(XA
1€
av1
%9

% oty

10 °1
udd py

oy
L8

[

19

6€
€1
£8
Lz
9°L

x %ots

T0?°
T02°
T02Z°
T 02

102°
T02°

oz*
102

1 0Z°0

Z 10

0°6 10°1
91 L1
o1 1°1
12° 7001
66 101
"1 ¢ 1
oL 10°1
L1 0°1
ve  T0°1
2 fos ¥ %ot
G'G6E - 7°76€
2°76€ - £°98¢
Co0gE - 6°GLE
6°GLE = 8°WLE
8°YLE - 1°1L¢
L°0LE - 8°19¢
8°19€ - Z°09¢€
2°09¢ - S*9G¢E
7°9GE - 6°%GE

(3923) yadeq

6zLLLTIa
gTLLLa
LLeLta
9zLLL1a

sTLLLta
weLLLia
gTLLLa
cLLLa
TeLLLa

a1duweg

6TLLLIa
geLLLa
LLLta
9zLLLa

sTLLLa
wzLLL1a
gTLLLna
TLLLa
TeLLLta

a7dueg

1937 G°G6E 03 6°%GE Pagq Teod uolus)y

J8Yy3 sueaw a[3IFI JudwWaTa ayl Iaije §

[-@ouapyJjuod juaszad ¢Gp
3e 8313j)oB1q OMI I0 ‘3Juad1ad g9 I® 33ydeaq 3uo A13jewyxoadde sT ejep ofydeaRoxydsads ay3 jo uoysydead ayg

*239 ‘1°0 ST°0 ‘Z°0 ‘€°0 ‘G°0 ‘L°0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>