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ABSTRACT

Twenty-three continuous coal licences, numbered 4104 to 4123
inclusive and 5171 to 5173 were issued to Utah Mines Ltd. on
August 15, 1978 and May 4, 1979. These licences comprise the
West Carbon Creek Property located in the Peace River area of
the Liard Mining Division. An exploration program was formulated
for the 1980 field season to provide further data on the extent,
metallurgical quality and coal seam continuity on the property,
pursuant to the 1978 program. Geological mapping and the drilling
of three diamond drill holes were planned to accomplish these
objectives.

Extensive geological mapping by the Mines Ltd. personnel on and
adjacent to the property greatly improved the understanding of the
stratigraphy and structural complexity on the West Carbon Creek
Property. Coal measures previously assumed to be Gething Formation
were identified to be Bickford  Formation of the Minnes Group. A
total of 617.92 metres of diamond drilling was completed in three
holes. Correlation of coal seams between the 1978 and 1980 holes
are tentative due to the wide spacing of holes and lenticular nature
of the coal measures. The 1980 exploration program provides a base
for further exploration of the West Carbon Creek Property.
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0
PROPERTY AND TITLE

0

The West Carbon Creek Property comprises twenty-three conti-
,guous coal licences numbered 4104 to 4123 inclusiye  and 5171,
5172 and 5173. Licences 4104 to 4123 were issued on August 15,
1978. Licences 5171 to 5173 were issued on May 8, 1979. These
licences encompass an area of 6678 hectares (rounded upward from
6666.58 hectares). (See Figure 1, page 3). The West Carbon

c Creek Property forms the western extension of the Carbon Creek
Property. North, south and west of the West Carbon Creek Property
are presently unoccupied.

LOCATION AND ACCESS

The West Carbon Creek Property is located within the area
commonly referred to as the Northeast Coal Block in the Liard
Mining Division. This area is covered by the National Topo-
graphic System designation 93-O-15. The twenty-three coal
licences comprising the property are arranged in an irregular
"horseshoe“ configuration centred  on Mount Rochfort at approxi-
mately 55°57'N; 122'5O'W. The northeast corner of the property
lies approximately 36 kilometres west of the W.A.C. Bennett Dam.
Vancouver is approximately 770 kilometres south from the property
(see Figure 2, page 4f.

Road access is available only to the eastern boundary of the
property. Highway 29,tjoining  Chetwynd,  Hudson's Hope and

- Fort St.-John;.  passes‘&pproximately  53 -kilometres  to the east
of the property. Johnston Creek Road, built by Canfor  Ltd.
(a major forest products company), leaves Highway 29, 19 kilo-
metres south of Hudson's Hope and heads west to the Carbon
Creek Property. A gravel road, built by Utah Mines Ltd. in 1976,
extends to the eastern boundary of the West Carbon Creek Property
directly east of Mt. Rochfort. Alternate access to the Johnston
Creek Road is possible by travelling over 13.7 kilometres of

-2-
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Utah Mines Ltd. road from the West end of the W.A.C. Bennett
Dam (see Figure 3, page 6 1,

Access on the property is by helicopter only. Much of the property
is above treeline (,approximately  1500 metres) making access by
helicopter convenient. Heavy treecover  below treeline  restricts
helicopter landing pads to drill sites and wide creek beds.

PHYSIOGRAPHY

The West Carbon Creek Property is situated in a mountainous
region toward the western margin of the Rocky Mountain Foothills.
The Foothills belt trends north-northwest and, in the area of
Peace River, is approximately 72 kilometres wide. To the west,
the margin of the belt is considered to be the easternmost major
fault which thrusts Paleozoic strata over Mesozoic strata (Holland,
1976). The eastern margin is less precisely defined but occurs
where the deformed strata of the Foothills meets the flat lying
to gently dipping strata of the Alberta Plateau (see Figure 4,
page 7). Folding and thrust faulting within the Foothills belt
trend north-northwesterly, closely paralleling the belt. The
thrust faults dip to the southwest. Bedrock structure and
lithology are commonly reflected by the topography.

Within the boundaries of the property, maximum relief is in the
order of 850 metres. The lowest elevation of 1015 metres above
sea level, occurs in a ,north-flowing tributary of Seven Mile

-Creek. Elevations of peaks and ridge crests‘within~.the-  property
boundaries rarely exceed 1850 metres above sea level. Mount :
Rochfort, which is surrounded by the property,reaches an elevation
of 1989.1 metres above sea level.

0
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Peaks and ridges range in form from flat or rounded to acute
and rugged. Slopes range from gentle to very steep. Dip slope
surfaces and vertical cliffs are common. Eleven Mile Creek
valley is generally broad with a flat gravel floor but most
valleys are V-shaped in form with minor gravel deposits in their
bottoms. Many streams have cut deep, steep to vertical walled
canyons over a part of their length. Great variability in all
of the components of the topography imparts a very irregular
character to the area.

HISTORY OF EXPLORATION

Coal occurrences in the Carbon Creek area were first documented
in the early 1900's by prospectors such as Rochfort, Barr and
McAllister. Claims were staked on August 18th,  1917 by McAllister
for D. Barr. The Burns Foundation of Calgary acquired the ten
Crown granted claims' in 1943. The British Columbia Department
of Mines then sent W.H. Mathews into the area to investigate
the coal resources. Most of his work involved the structure and
distribution of coal-bearing rocks and exposures of coal of
possible commercial interest (Mathews, 1947). Since that time,
several other geologists have mapped the area at regional scales.
The most noteworthy contributions have been made by Muller, 1961,
Hughes, 1964, and St&t, 1973 (see Figure 5, page 9). In 1970
Utah Mines Limited acquired 'the Burns Foundation Crown grants and
66 coal licences forming the Carbon Creek Property.

t
- In August o-f 1975, G.H;rRaymer  made a reconnaissance eval.uation
in the area of the present West Carbon Creek Property on behalf
of Utah Mines Ltd. His work outlined shallow dipping coal measures,
considered to be the Gething Formation, along and adjacent to the
synclinal axis on the western part of the property. The coal

-8-



FIGURE - 5
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measures were estimated to be approximately 1040 metres thick,
containing several coal seams, one measuring 2.23 metres thick.

In August of 1978, 20 coal licences were acquired, making up the
West Carbon Creek Property. An exploration program was designed
to test the economically recoverable coal potential. Between
May and September of 1978,. geological mapping and diamond drilling
was undertaken by R.B. Anderson and A.T. Armstrong of Utah Mines
Ltd. In total, 371.55 metres of diamond drilling were completed
in two holes. Twenty-one samples were taken from the core and
analysed in the Utah International Inc. Minerals Laboratory in
Sunnyvale, California. (Results can be found in the 1978 Property
Report).

1980 EXPLORATION PROGRAM

The 1980 Exploration program was designed to test the economi-
cally recoverable'coal potential of the property, and to get a
better understanding of the stratigraphy and structural complexity
on the property.

Geological mapping was undertaken from June 19 to August 18, by
J. Ridley, assisted by K. Yip, K. Hartmann, R. Olauson, C. Corney,
E. Anderson and J. B&four. The coal measures previously con-
sidered to be the Gething  Formation were identified as the Bick-
ford Formation of the Minnes Group (see Figure 5, page 9 and
Geology section). Thetgeological map sheets 1 and-2 (scale l:lO,OOO)
are included in the maI;\  folder. . - - ; ._ _

A fly camp located at the drillsite of W.C.C.-78-1 was used for
accommodation of geological staff before drilling started. After
June 27, all personnei stayed in the Utah Mines trailer camp

- 10 -
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located at the intersection of Dowling and Gething Creeks on
the Bri-Dowling Creek Property.

The exploration program included three diamond drill holes.
Diamond drilling was performed by a Longyear  '38' diamond drilling
rig, which was moved from the Bri-Dowling Creek Property on
June 27, 1980. Drillers were W. Castle.and  A. Hayes: driller's
helpers were L. Martin and C. Hayes. Drilling ceased between
July 14th and July 22nd for drillers' time off. Drilling was
completed on July 26, 1980. The rig was moved to the South
Mount Gething Property on July 28, 1980. In total, 617.92 metres
were drilled in the three holes. Logging of the core was by
J. Ridley, assisted by K. Yip, K. Hartmann  and R. Olauson,
(descriptive lithologic logs are attached in Appendix I, graphic
lithologic logs are included in the map folder). Mechanical logs
consisting of combined gamma-ray with density and resistivity
with density logs were run in all holes. Mechanical logging of
drill hole W.C.C.-80-3 was performed by R. Anderson and N. Duncan.
Mechanical logging of drill holes W.C.C.-80-4  and W.C.C.-80-5
were performed by J. Ridley, assisted by R. Olauson and K. Hartmann.
All mechanical logging was performed using a portable Gearhart-
Owen, Model 06-3200 Widco Logger employing electric hoisting and
a combination down hole tool owned by Utah Mines Ltd. (Mechanical-.

logs are included in the map pocket).

Twenty-one coal samples were,shipped  to Utah International Inc.
Minerals Laboratory at11190  Bordeaux Drive, Sunnyvale, California,.-_ . -

- 94086. Analyses  followed'the  procedures outlined 'onthe  laboratory
flow chart on the following page (Table I). Analytical results
are included in this report (Appendix II). Twenty-four coal
samples were also shipped to Utah International Inc. Minerals
Laboratory (same address as above) for determination vitrinite
reflective indices. Results can be found in Appendix IV.

- 11 -
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TABLE- I

CANADIAN COAL - FLOW SHEET

cl-

.-

Drill Core
As Rec'd.

I
Air Dry,&.Weigh

Crush to Minus 3/S"

split Out Head Sample

ia Mesh

Float-Sink Test Flotation
Sp. Gr.
1.300

cont.  I Analyses
Cont. II Prox., S. Btu,

1.350
1.400 Analyses

Prox., S,
1.450 Btu, FSI
1.500
1.550 :-
1.600
1.800

Refuse FSI

Analyses on the Head Sample (3/S" x 0)
I ., - ;

1) HGI
2) Proximate, S, Btu, and FSI
3) Ultimate Analysis
4) Mineral Analysis of Ash
5) Fusion Temperature of Ash
6) Water Soluble Alkalies
7) Sulfur Forms
8) Equilibrium Moisture

- 12 -
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All drill holes were sealed with cement, following the completion
of mechanical logging, in accordance with the instructions of the
Chief Inspector'of Mines.

All drill core was shipped to the Charlie Lake core storage
facility of the British Columbia Ministry of Energy, Mines and
Petroleum Resources.

Helicopter support for mapping and daily drill crews was provided
by Maple Leaf Helicopters and Okanagan Helicopters of Chetwynd,
B.C., using Bell 206 Jet Rangers and an A-star. All drill moves
required a Bell 205 supplied by Northern Mountain Helicopters
out of Prince George, B.C.

GEOLOGY - GENERAL AND LOCAL

STRATIGRAPHY:

The West Carbon Creek Property is underlain by folded and faulted
Minnes Group sediments of Upper Jurassic to Lower Cretaceous  age
(see Map 1 and 2, Map Folder). The Minnes Group consists of, in
ascending order, Monteith, Beattie  Peaks, Monach, and Bickford
Formations (see Figure 6 and 7, page 14 and 15 ). Formations
within the Minnes Group find their type section in the Carbon Creek
basin. Each formation.varies  in thickness away from this location
as a result of facies change or erosion.

The nearshore marine se(diments  of the Monteith Formation may be
-divided into two lithofacies; an upper unit ‘of clean ~quartiitic
sandstones and conglomerates, dirty sandstones and minor siltstone;
and a lower unit of dirty sandstones. The upper Monteith unit
contains approximately 300m of an almost continuous sequence of

o-

fine-grained orthoquartzites to quartsite granular conglomerate

- 13 -
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TABLE 0 F FORMATIONS
CARBON CREEK COAL BASIN

FIGURE - 6

SERIES G R O U P I F O R M A T I O N T H I C K N E S S L I T H O L O G Y
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surface
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Monoch 400-  450 m.
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0 -  411 m .
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Alluvium
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and chert pebbles.

Quortzite, sondstone,conglomerate,
siltstone, cool , minor shole.

Quortzite, sondstone, conglomerate,
minor shole ond cool.

Sandstone, f ine to coarse
grained,  quortzite.

Chiefly ‘shale,  sandy near
the top.





0
with minor interbeds of fine-grained dirty sandstones and silt-
stones. The orthoquartzites may be white to light grey on a fresh
surface and weather light grey, The clean quartzitic  sandstones
are massive with occasional cross-bedding but rarely nay be thick
to thin bedded. Beds range from O.Olm to 20m thick. Interbedded
with the orthoquartzites are fine-grained, medium brown, thin to
thick bedded sandstones and medium brown siltstones; The upper
lithofacies of the Monteith Fm. is easily recognized on the land--
scape by the light grey prominent orthoquartzites. The formation
is exposed at one locality on the property.

The Monteith Fm. conformably overlies the Jurassic Fernie shales
and is overlain conformably by the Lower Cretaceous Beattie Peaks
Fm. The Monteith-Beattie Peaks contact is assumed to be the contact
between massive quartzose sandstones and the recessive Beattie
Peaks Pm.

The marine Beattie Peaks Fm. is conformably overlain by the Lower
Cretaceous Monach Fm. It is distinguished from overlying and
underlying strata by its recessive, thinly interbedded siltstone,
fine-grained sandstone, mudstone  and rare coals. Casts and worm
tracks .and burrows are common. The sandstone may contain abundant
pelecypods in medium beds, making good marker beds in the formation.-.

The Monach Formation consists mostly of massive quartz arenites
and orthoquartzites interbedded with some siltstones, mudstones
and thin coal seams. The sediments were deposited in a nearshore

-marine environment.
-. _ _ -
The stratigraphic similarity be&een the

Monach Formation and the Monteith Formation makes identification
difficult without a complete Minnes Group section.

0
- 16 -



The Bickford Formation conformably overlies the Monach  Formation.
The Bickford Formation contains interbedded sandstones, siltstones,
salty mudstones, mudstones, coal and some conglomerates typical
of a nearshore deltaic environment, This formation contains
the metallurgical grade coals on the West Carbon Creek Property.
Sandstones of the Bickford Formation frequently truncate the top
of the coal seams. The sandstones range from fine to medium to
coarse grained  to granular conglomerate. The finer grained  sand-
stones are moderate to high in quarts content. The coarser sand-
stones are quarts arenites and orthoquartsites deposited in medium_I
to thick beds in a sequence up to 18 metres thick. Many sandstones
have a secondary calcite cement. A sandy talc-arenite which contains
recrystallized shell fragments occurs in at least two beds approxi-
mately ..5  metres thick in the middle of the formation (see Appendix
III). The conglomerates'are lenticular in distribution, ranging
from 0.5 metres to 10 metres thick, moderate to poorly sorted and
consists of chert and quartsite pebbles. The formation contains
a bigher percentage of siltstones and muddy siltstones than true
mudstones. Sedimentary features found in the Bickford Formation

are: pyritised pelecypods, pyritized siltstone laminae, bands and
nodules, secondary calcite cement and recrystallized calcareous
shell fragments, extreme bioturbation and burrowing, convoluted
bedding, roll structure, and rup up clasts.

. --

A regional erosional unconformity exists between the Bickford
Formation and the overlying Cadomin Formation. The Cadomin
Formation is not exposed on the West Carbon Creek Property,
-but found-on--the Carbon-Creek Property. -The'formation~consists
of approximately 60 metres of coarse grained  sandstone with

- 17 -
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lenticular beds of chert and quarts pebble conglomerate and
rare thin mudstones and coal seams (see Figure 9, page 20).
The stratigraphic similarity between the Bickford Formation
and the Gething Formation makes identification difficult without
exposure of the intervening Cadomin Formation.

STRUCTURE

At the western edge of the' West Carbon Creek property is the
Pardonet Thrust which thrusts the Triassic Pardonet Formation
onto the Lower Cretaceous  Monach Formation. The West Carbon
Creek property exposes a major syncline and anticline with a
series of en echelon folds trending north-northwest, paralleling
the foothills trend. The smaller folds appear to pinch out into
the limbs of surrounding folds (see Photo 1, page 21). The major

syncline lies in the western half of the property. The syncline
is broad in the southern half of the property but tightens north-
ward with the development of en echelon folds. The Bickford
Formation is exposed in the core (see Photo 2, page21). The
major anticline, lying on the eastern half of the property, has
a flat axial core and spreads into a box anticline towards the
north (see Photo 3, page 22). The Beattie  Peaks Formation is
exposed in the core of the anticline except on Mount Rochfort,
where the Monach Formation is exposed.

A reverse fault, dipping steeply to the west-southwest, extends
along the eastern edge of the major anticlinal axis. Movement
along the. reverse faultiis  approximately 15O.metres  in the southern _.-
end on the property. There is at least one other .fault in the
West Carbon Creek area. This is a reverse, close to vertical,
block fault (see Photo 4, page 22). Movement is approximately
80 metres. (See Figures 7 and 8, pages 15 and 19 ). Faulting iS

considered contemporaneous to the folding.

- 18 -
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DRILL HOLE DATA

D.D.H. W.C.C,-80-3

0

NELL COMPLETION REPORT

Location: In the alpine valley  (.cirque)  of the south fork
of seven mile creek.

- McElhanney  Co-ordinates: 41,060mN x 33,450mE
- Coal Licence  No. 5173

Elevation: 1455 metres

Orientation: Vertical

Date Collared: June 28, 1980

Date Completed: July 2, 1980 Plugged: Yes - cemented

Overburden Depth: 6.26 metres

Casing Depth: 6.40 metres Casing Size: H.W. - 114.3mm
(4.5")-  recovered

Final Depth: 215.19 metres

Formations Encountered: 0 to 6.26m Overburden
6.26m to 215.19m  Bickford  Formation

Core Description By: .J.: Ridley

Coal Seams Sampled: .

Sample No. Seam Name Interval
1 ( 17.00m  to 17.53m
2a -. -. - -7 74.33m to 74.67m -
2b 74.79m to 75.25m
3 78.74m to 79.66m
4 92.91m to 93.87m
5 106.14m  to 106.85m
6 154.50m  to 155.63m
7 197.81m  to 198.44m

Thickness
Core Density Log
0.53m 0.60m
8.54m :-. )-

0.80m
0.46m 1
0.92m l.Om
0.96m 0.96m
0.71m 0.75m
1.13m 1.20m
0.63m 0.75m
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Logs Run: Gamma, Density and Resistiyity by Utah Mines Ltd.

B. COMMENTS

Site D.D.H. W.C.C.-80-3 was a helicopter accessible site measuring
approximately 50 metres x 100 netres. The site was slashed with
all felled trees limbed and bucked to four foot or shorter lengths.
The site was cleaned up after the drill was removed and the hole
cemented.

The Bickford  Formation was penetrated below 6.26 metres of over-
burden. The section consisted of interbedded sandstones, siltstones,
coals and rare carbonaceous mudstones. Massive sandstones were
frequent. One massive sandstone bed was 13 metres thick. Bedding
angles, measured from the vertical core axis, ranged from 90" to 60'.
Minor slippage frequently occurred subparallel to bedding as slicken-
sides or calcite veinlets.

Thirty (30) coal seams were intersected in core, ranging in true
thickness from 0.04 metres to 1.13 metres. Seven of the coal seams
were removed for analyses. The seams showed a range of volatile
matter from 27% to 37% d.m.m.f.. and sulphur concentrations from
0.58% to 2.15%. Ash content ranged from 2.68% to 13.74% and B.T.M.
values from 12,432 B-T:U./lb.  to 14,714 B.T.U./lb. Free Swelling
Indices ranged from 5 172 to 8 l/2. Twenty-seven of the 30 seams
were retained for reflectance study. Eight of the 27 were tested,
showing a range from 1.02 to 1.08 Eo max. A general-increase in

-values were-noted with-'de&h. .“Z __:.

0
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D,D.He  W,C.C,-86-4

WELL COMPLETION REPORT

Location: In the alpine valley (cirque)  of the south fork of
seven mile creek.

- McElhanney  Co-ordinates: 40,870mN  x 34,750mE
- Coal Licence  No. 4120

Elevation: 1348 metres

Orientation: Vertical ,

Date Collared: July 6, 1980

Date Completed: July 10, 1980

Overburden Depth: 5.19 metres

Casing Depth: 5.19 metres

Plugged: Yes - cemented

Casing Size: ,H.W. - 114.3mm
(4.5") - recovered

Final Depth: 181.66 metres

Formations Encountered: 0 to 5.19 m Overburden
5.19m to 181.66m  Bickford  Formation

Core Description By: J. Ridley

Coal Seams Sampled:
thickness

Sample No. Seam Name -. Intervai Core Density Log
1 ' 74.81m to 75.93m 1.12m 1.25m
2 111.35m  to 112.22m 0.87m 0.85m
3 ( 117.00m  to 117.78m 0.78m 1.40m (0.5m  split
4~ ----. -1132.80m  to 133.3.3m-  - = 0.531~ 0;60m' -

Logs Run: Gamma, Density and Resistivity by Utah Mines Ltd.
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B. COMMENTS

A clearing measuring approximately 50 metres x 100 metres was
slashed for site D.D.H. w.C.C.-80-4. All felled trees were
limbed and bucked into four foot or shorter lengths. All
equipment, including the drilling rig, mud tanks and mixer,
and drilling supplies were flown into the site using a Bell
205 helicopter. Crew changes and additional supplies were
flown by Bell 206 helicopter. Upon removal of the drill, the
site was cleaned and hole cemented.

In W.C.C.-80-4, the Bickford  Formation was penetrated below
5.19 metres of overburden. The section cored consisted of
interbedded sandstones, siltstones, coals and rare carbonaceous
mudstones. As in W.C.C.-80-3, many massive sandstone beds were
encountered. Bedding angles, measured from the vertical core
axis, ranged from 60° to 90'. Slickensides and calcite veinlets
subparallel to bedding were present but not as frequent as in
W.C.C.-80-3.

Twenty-six (26) coal seams were intersected in the section ranging
in thickness from 0.04 metres to 1.12 metres. Of the 26 seams,
only 4 were retained for analyses. The samples showed a range
of volatile matter'from 28.5% to 35% and sulphur concentration
from 0.61% to 0.83%. Ash content ranged 11,57% to 25.83% and
B.T.U. values from 10,934 B.T.U./lb.  to 13,397 B.T.U./lb. The
Free Swelling Indices ranged from 6 l/2 to 7 l/2. .Twenty-five  (25)

_ reflectance- samples' were taken but only 6.were tested: The values,
ranging from 1.04 to 1.08 go max, showed an increase with depth.

0
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D.D.H, W.C.C.-SO-5

WELL COMPLETION REPORT

Location: In the alpine valley (cirque)  of the south fork
of seven mile creek.

- McElhanney  Co-ordinates; 35,230mE x 41,960mN
- Coal Licence  No. 4118

Elevation: 1315 metres

Orientation: Vertical

Date Collared: July 22, 1980

Date Completed: July 26, 1980 Plugged: Yes - cemented

Overburden Depth: 2.20 metres

Casing Depth: 2.20 metres Casing Size: H.W. - 114.3mm
(4.5") - recovered

Final Depth: 221.25 metres

Formations Encountered: 0 to 2.20m
2.20 to 189.40m

189.40m  to 221.25m

Core Description By: J. Ridley

Coal Seams Sampled:. --
Sample No. Seam Name. Interval

1 6.47m to 7.02m
2 58.67m  to 59.28m
3 -'$3.57m  to 84.59m
4 86.63m to 87.05m
5 114.61m  to 115.06m
6 127.78m  to 128.57m
7a 146.93m  to 147.8lm

7b 147.81m  to 148.01m
8 163.48m  to 164.81m

Overburden
Bickford Formation
Monach  Formation

Thickness
Core Density Log
0.55m 1.20m
0.61m 0.70m

1.02m .~~,l.p5m  _ _
0.42m 0.60m
0.45m 1.. OOm
0.79m l.lOm
0.71m)
0.17m) 1.20m
0.20m)
1.33m 1.25m

Logs Run: Gamma, Density and Resistivity - by Utah Mines Ltd.
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B. COMMENTS

0

During site preparation of W.C.C.-80-5,  all felled timber was
limbed and bucked into four foot lengths. Upon the completion
of drilling, the drill hole was sealed with cement in accordance -
with the instructions of the Chief Inspector of Mines. After
the removal of the drilling rig, the site was cleaned.

Below 2.20 metres of overburden drill hole w.c.c.-80-5  penetrated
the Bickford  Formation. The interval from 2.20 metres to 49.90
metres consisted predominantly of sandstones, up to 4 metres
thick, with muddy layers, mudstone  beds, and four coal seams
ranging in thicknes from 0.20 metres to 0.68 metres. Several
minor faults were indicated by slickensides on carbonaceous
surfaces especially between 27.50 metres and 34.75 metres.

The interval from 49.90 metres and 34.75 metres contained inter-
bedded sandstones, siltstones, coal and minor mudstones. Three
coal seams, 0.61, 0.68 and 1.02 metres thick occurred in this
interval. A 13 metre sandstone bed occurred below 89.90 metres.
The interval from 102.40 metres to 189.40 metres consist of
siltstone interbedded with sandstones, mudstones, and several coal
seams which range in thickness from 0.22 metres to 1.33 metres.
At 189.40 metres the Monach Formation was penetrated. This
package consisted predominantly of massive sandstones, muddy
sandstone with minor thin coal seams.

Twenty-nine. (29) coal-'seams were penetrated; -ranging.in thickness
from 0.03 metres to 1.33 metres. Of the 29 seams intersected, .-
only 8 seams were retained for analyses. The seams displayed a
range in volatile matter from 27% to 36.5 % and sulphur concentra-
tion from 0.64% to 0.79%. Ash content ranged from 2.51% to 26.78%
and B.T.U. values ranged from 10,789 B.T.U./lb  to 14,742 B.T.U./lb.
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0
The Free Swelliny  Indices ranged from 2 l/2 to 8. Twenty-eight
(28) reflectance samples were taken $rom the i9 coal seams.  Only
10 of the samples were .tested. Values showed an increase with
depth from 1.08 to 1.18 zo max.

. .

0
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CORRELATION QF COAL SEAMS

The coal seams of the Bickford Formation show significant
variability in thickness and lateral extent. While coal seams
are correlated over one or two kilometres distances, correlations
are very tentative. Without reliable marker horizons, correlation
becomes complex, involving physical, chemical and geophysical
drill derived data. Reflective indices were run on coal seams
from the three 1980 holes. values increased with depth in the
section. The values did not vary significantly with proximity
to fold axes. As a result, reflective indices can be a useful
tool in. correlating coal seams in the West Carbon Creek area
(see Figure 10, Map Folder).

Diamond drill holes W.C.C .-78-2 and W.C.C.-SO-5  have been corre-
lated together as the lower Bickford Formation. The Bickford-
Monach  contact was found at the base of both holes.

Diamond drill holes W.C.C.-78-1, W.C.C.-SO-3  and W.C.C.-SO-4
have been correlated together as the upper to middle Bickford
Formation.

%

i,
-_ . -_

\
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CONCLUSIONS AND RECOMMENDATIONS

The south-southeast trending belt of flat lying to gently
dipping, Bickford Formation sediments,which forms the core
of the western syncline,holds  the greatest potential for the
discovery of economically mineable  coal. Geological mapping
and air photo interpretation have indicated an area of approxi-
mately nine square kilometres to sustain a mining operation,
given sufficient coal seam thickness, continuity and quality.
Numerous coal seams were intersected in diamond drill holes
W.C.C.-80-3, W.C.C.-80-4 and W.C.C.-80-5, ranging up to 1.33 I
metres in thickness. Significant variation in coal seam thickness
make correlation and tonnage estimates very tentative. Many of
the coals sampled show good coking characteristics and are low
in sulphur. Volatile matter is frequently high..

Significant deformation, including highly variable bedding
orientations and minor folding, has been noted in the limbs of
the syncline  in close proximity to the area of primary interest.
The possibility of encountering structural disruptions within
the belt of relatively flat-lying Bickford sediments should not
be overlooked.

Further exploration.work  should be undertaken on the western
coal licences  of West 'Carbon Creek Property. Additional geo-
logical mapping should be done to more accurately outlines  the
width and configuratign  of the area of relatively-flat-lying _

- Bickford sediments. -Additional drilling should be-done in order
to establi.sh  better correlation between drill holes. Correlation-
between drill holes is unreliable due to the spacing of the drill
holes and the lenticular nature of the Bickford Formation.

- 31 -



The coal be;! lPg Bickford section should be more fully tested

for additiotr;!I  Coal seams, It is impoxtant  thqt adequate

str+t&graphic overlap be planned between adjacent drill holes
to facilitate  correlation of coal seams with reasonable certainty.
Any drill hoI,:e  located away from the synclinal axis will also
provide  data ,lseful  in defining the form of the syncline and
the width  o.lf Ihe area of flat-lying to gently dipping Bickford

sediments.

I

i -
-.  -_ _. -. . --. ‘_ .-‘-.  .-
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APPENDIX V

COST STATEMENT

0

Note: represents consolidation of the costs included in the
Application to Extend the Term of Licence for Coal
Licence Numbers 4129 to 4152 inclusive, and 5171 to
5173 inclusive.

ON PROPERTY COSTS:

(1) Operators Fees, Salaries and Wages:
Professional and Technical

(Z).Contractors  and Consultants:
Longyear  Canada Ltd.
(includes charges for direct drilling
costs, drill mud, additives, expenses
for additional staff, etc.)

$ 12,161.OO

$ 41,470.oo

P. Demeulemeester $ 51,983.OO
(includes charges for slashing, clearing
drill site and reclamation work).

(3) Equipment and Instructions Used:

Gearhart-Owen Model 3200 logging unit $ 4,202.OO

(density-gamma @ ,$3,.U5/metre  for the first
300 metres, then $1.83/metre;  resistivity-
gamma @ $3.75/metre  for the first 300 metres,
then $Zz-25/metre)._(- __.-:  .-L ,- - :

(4) Field Camp Costs:

Food $ 3,028.OO

Accommodation $ 3,530.po

Telephone $ 9 6 . 0 0



,

(5)

(6)

(7)

(8)

Sampling, Analysis and Testing:
(Laboratory analysis of coal samples
performed by Utah International Inc.
Minerals Laboratory, Sunnyvale, California)

Supplies and Materials Costs:

$ 15.00

Operating and maintenance supplies $ 9,761.OO

Transportation Costs:

Bell 206B Jet Ranger from Okanogan $ 61,294.OO
Helicopters Ltd. and Maple Leaf Helicopters
Ltd., Chetwynd, B.C., Bell 205 from Northern
Mountain Helicopters Ltd., Prince George, B.C.

1 Chevrolet van from Westminster Chev-Olds $ 1,242.OO
Leasing
Repairs, Parts and Fuel
(for trucks, bulldoxers, helicopters
and camp) $ 979.00

Reclamation Work: $ 111.00

(Grass seed mixture supplied by Buckerfields
Seed Division and B.C. Forest Service stumpage
charges)

Total On Property Costs $ 189,872.OO

OFF PROPERTY COSTS:

(1) Logistics and Field-Support $- 5,790.oo__ - - z -
(2) Technical and FeaLibility  Studies $ 3,875.OO

(3) Supplies and Services $ 108.00

(4) Travelling Expenses $ 3,678.OO
Total Off Property Costs $. 12,651.OO

Total Project Costs $ 202,523.OO
0
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APPENDIX VI

STATEMENT OF QUALIFICATIONS

I, JOEY C. RIDLEY, of 4697 W. 4th Avenue, Vancouver,
British Columbia, do hereby certify that:

I have completed all requirements for the
granting of a BSc degree in Geology (Majors)
which will be granted May 1981 by the University
of British Columbia.

I have worked as a summer student for Utah Mines
Ltd. between the periods of May 1979 to September
1979 and between May 1980 and the present.

I am a Student Councillor on the executive of the
Geological Association of Canada Cordilleran
Section:' -.

Joey C. Ridley \_.- I
Vancouver, B.C.

_ _ r __:-'  ..
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STATEMENT OF QUALIFICATIONS

I, PAUL STUART COWLEY, of 3180 W. 3rd,Avenue, Vancouver,
British Columbia, do hereby certify that:

I am a graduate of the University of
British Columbia, with a Bachelor of
Science Degree in Geology, 1979.

Since graduation I have been engaged
in Coal Exploration in British Columbia
for Utah Mines Ltd.

Paul S. Cowley
'Geologist

Vancouver, B.C.

\ .
-_ I -. - _ ~ _-
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APPENDIX I

DESCRIPTIVE LITHOLOGIC LOGi FOR

D.D.H. W.C.C.-80-3,  W.C.C.-80-4, and W.C.C.-80-5

”

.
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I
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_CORE  DESCRIPTION

HOLE’ WCC-80-3 From 0.00 T o  1 0 . 7 1

Area West Carbon Creek By J.c. Ralev
FROM TO

OVERBURDEN
I

0

0

CJ

I From 7.93 to 9.89 20% core loss depths brown numbers
not very accurate.

I 10.29 Slickensides 70° to C/A.
Slight calcite and iron stain. Bedding here appears
close to horizontal, 85 to 80° to C/A.

10.54 10.71 MUDDY SILTSTONE - dark grey, bioturbated and well
mixed.



L ‘ -
HOLE+ WCC-80-3 From 10.71 To '15.06

0
J.C. Ridley

FROM TO DESCRIPTION

occasional bed- 703" tn C./A.



.
. .

*..i

HOLE+ WCC-80-3 F r o m  1 3 . 9 0 T O 15.22

FROM TO DESCRIPTION

xterbedded.

worm burrows 0.5cm long, bedding 78' to C/A. Calcareous.
MUDSTONE  - with Siltstone laminae, carbonaceous at
base, black in colour only calcareous at,top.
COAL - 0.53 metres thick, m recovery - Sample 1
2 FSI, 1 Regular, I, 1 Palynology. Several
slickensided surfaces, 55' to C/A and 85' to C/A.
Pyrite band at 17.26 0.5cm thick.
Muddy coal band at 17.30 0.4cm thick.

u IMuddy coal band at 17.31 to 17.41.

Coal is moderately soft black shiney
50% cleated, blocky 50% conchoidal fracture.. . . .

1 7 . 5 3  17.6-c
Iblack  colour.



.
. .

1..

HOLE+ WCC-SO-3 F r o m  1 7 . 6 5 T o  2 2 . 3 9-. -

0
FROM TO DESCRIPTION

i s . 2 2 18.45 COAL - 0.23 metres thick, black shinev well c&&&-
Ro and Palynoloqv  Sample #2.

MUDSTONE  - Carbonaceous esoeciallv  at tow -
Coal band 1.5cm at 18.51 'black shinev well w
Mudstone  is siltv towards base.
At 18.89 Mudstone  is soft and, part-shy to 19.na.

S a m e  a t  1 9 .  t o  1 9 .

Calcareous Mud cx
SIT,TSTONE.MTTnSTONFltiANDSTONE. - . ?-1.=?m~na+Pil  nna

and.

Sandstone is wm is rlpnn  VPI-~  palo  ~-CL;,

St

few mafics - calcareous beddina an-
due to biotusbation vertwntal worm hnrrows.



. .

*._

HOLE+ W C C - 8 0 - 3 From 2 2 . 3 9 T O 2 8 . 1 3

FROM

2 2 . 3 9

2 3 . 7 6

2 4 . 0 5

2 4 . 4 6

0
24.78

2 4 . 8 8 .

2 5 . 1 6

2 5 . 5 6

2 6 . 0 4

2 6 . 2 6

0

TO D E S C R I P T I O N

SANDSTONE - very pale grey to white
Fine to medium grained.
Mudstone  laminae and coaly streaks, <0.4cm
Pyrite bleb at 22.61 3cm x 2cm bioturbation is
moderate.
Calcareous coarseing  upwards, trough cross bedding.
Increase in Mudstone  content towards base bedding
76O to C/A.
MUDSTONE  AND VERY FINE GRAINED SANDSTONE - interlaminate<
slightly bioturbated.
Horizontal worm burrows 3mm.

COAL - 0 . 4 1  m e t r e s ,  S a m p l e  3  R o

20% Black shiney cleated
80% Metallic dark prey hard.
VERY COALY MUDSTONE  0.32m - Sample 3 Palvnolosv7
UP to 40% bands of black shinev cleated coal.
COAL - 0.10 metres
90% Metallic dark crev hard
10% Black shinev cleated.
COALY MUDSTONE
coal bands up to mneshlneyBlack -
cleated.

SANDSTONE - massive 'medium m coarse
salt and ueuuer.
Calcareous

SANDY SILTSTONE - med.i.nm grey



.

-..

HOLE+ W C C - 8 0 - 3 From 2 8 . 1 3 To -

0
FROM TO DESCRIPTION



HOLE+ WCC-80-3 F r o m  34.31T O

FROM TO DESCRI PT I ON

e d

u 1 disturbed - calcareous.

1



. .

.._

HOLE+ MCC-80 -3 F r o m  4 4 . 1 5 i-0  -__5 2 . 2 2

0
FROM TO DESCRIPTION



.-

. . .

HOLE+ W C C - 8 0 - 3 F r o m  4 8 . 8 8 To 6 0 . 9 6

0



. .

. . .

HOLE+, WCC-80-3 From 66.81 To 69.29

n

~udstonp clas+ 0.5mm to wloncr. clumps 4cm x 3cm.
Verwareous.

k



. .

. . .
HOLE+ WCC-80-3 From 69.29 To 7 4 . 1 1

0 FROM TO

71.64 1 71.69

CARBONACEOUS MUDSTONE  with coal bands Palyn Sample #4
up to 2mm thick.
SILTY MUDSTONE  - dark grey massive

SANDSTONE very fine grained, pale to medium grey mixed
MUDDY SILTSTONE - dark brownish-grey, few very fine
grained  Sandstone patches.
SANDSTONE verv fine grained, pale grey with muddy
siltstone laminae.
Few horizontal worm burrows.
Moderate bioturbation, very calcareous.
MUDDY SILTSTONE, very fine qrained sandstone, pale grey

and Mudstone  interbedded and interlaminated, all very
calcareous.
Sliqhtlv bioturbated. beddina 85O to C/A.
>
increases.
Slickensides with calcite at 60° to C/A at 70.76.

'"y! "P-t-"
calcareous.

TONR

Massive irerv  calcareous dark q&v.
CARBONACEOUS MUDSTONE  non calcareous coal &.ur&s at

s np to Lankhick.

:

STT.TV  ANT, C-0bT.V  MTTnSTC-NF - .

and non-calcareous coal chunks and streaks up to 2mm
thick.



. .

. . .

HOLE+ WCC-80-3 From 7 4 . 1 7 T o 78.30

calcite veinlets. Increasins silt towards base
78.30 SANDSTONE - very fine srained, verv Da-rev calmeous

With muddy laminae, planar crossbeds.



.,

. .

HOLE+ WCC-80-3 Fr0Ill 78.30 To 84.45-

0
8

FROM TO DESCRIPTION

0

urn



-.
HOLE+ WCC-80-3 F r o m  ~1.471  To 1 1 9 . 4 0

0
FROM TO DESCRIPTION

d



. .

‘..

HOLE* W C C - 8 0 - 3 From 89.40 To 98.13

0

hick
ae

e



. .

:.

0

.’

HOLE* WCC-80-3 From 9 8 . 1 3 To 1 0 3 . 9 8



. .

‘..

H O L E + WCC-80-3 From 103.98 To 1 0 6 . 9 2

0 FROM TO DESCRIPTION

towardsbase-Muddier
106.14 .X06.85- COAL - 0.71 metres '&j.&. Rn 811, 3 FST #5.

Pyrite  band ut~ to 1.-k at infi 18 nw- 1 ~01;~.



. .

0

0

0

H O L E + WCC-80-3 From 1 0 6 . 9 2 To 1 1 0 . 4 7

FROM TO DESCRIPTION



. .

-.

HOLE++ WCC-SO-3 Fro,,,  110.47 To -118.81
A
0

FROM

110.47

111.80

. 112.56

TO DESCRIPTION

d

11 Carbonaceous at base Palyn #7 113.92 to 113.94

d

ted

e

e



. .

--.
HOLE* WCC-80-3 F r o m  1 1 7 . 9 8 T o  1 2 5 . 8 9

0 FROM TO

n-grey.calcareous.



* ’
‘..

HOLE* WCC-80-3 From 125.15 To 1 3 4 . 2 1

0

0

0



.

I.
I.

HOLE+’ WCC-80-3 Fr0m 133.44 To 140.36

0
FRb.4 TO DESCRIPTION

_ -- eous

rown
s

I and sandv to 140.36



. .
.

v.. .

HOLE+ WCC-80-3 From 140.36 To 147.76

0
FROM TO DESCRIPTION



. .

-.
. .

HOLE+ WCC-80-3
r\

From 147.76 To 158.14

FROM

“7iE+zG=

DESCRIPTION

SILTY MUDSTONE  - dark brown grey Mudstone  with Siltstone
laminae decreasing towards base, carbonaceous dark
brown black at base.

153.81 1 154.14 1 SILTY-MUDSTONE
Mudstone  is dark brown-black with calcareous Siltstone
laminae
VERY COALY MUDSTONE  - Black verv hard massive. Palv #lo
COAL '- 1.13 metres thick, #18. 2 FSI #6. Req $6Ro-
25% shiney black cleated soft.
75% metallic qrey,  very hard.
COALY MUDSTONE  - black massive

>e  grv  di si-t=bedSANDSTONE v r a
bv carbonized wm fragments v-1 in section

L .5mm thick.
MUDSTONE  - darkbrown  blackmassive

MUDDY SANDSTONE - we.l.ue to cnrren+n
SANDSTONE - wve to medium urwr
upward, trouqh crossbeds shallow, (lmm coalY and



. .

*.-.

HOLE+

0
FROM TO

C C - 8 0 - 3 From 156.59 To 1 6 2 . 6 5

DESCRl.PTlON

f lcm muddy laminae to 157.04, burrows and bioturbation
to 157.04 also calcareous.
MUDSTONE  - Silty to 158.33 laminae burrows and blebs
and above 158.74,' calcareous above 158.74
SANDSTONE and MUDDY SANDSTONE to varying degrees
siight muddy Siltstone.
Much bioturbation and current mixing vertical burrows,
lmm2 to lcm2,  very calcareous.

. .

nize

om

er-

ted

o,,,., .

. .

planar crossbeds. 1.5cm wide x .6cm  tall.



. .

. .-.

H O L E * - - From 1 6 2 . 6 5 T o  1 6 7 . 3 3

f--l  ”



. .

. .. .

HOLE+ WCC-80-3 From 1 6 7 . 3 3  To liO.39

0-
FROM TO DESCRIPTION

0

lfi9.11 1 6 9 . 7 9 MUDSTONE  massive dark brown qrey, slightly silty
calcareous

169.79 170.07 COALY MUDSTONE - dark brown-black coaly streaks 5 lmm

inlet .lmm.
one



. .

.. .-.
HOLE* WCC-80-3 From 1 7 0 . 3 9 To 173 . .79

0 FROM TO DESCRIPTION

r a l

0 e

ed



0
HOLE+ WCC-80-3 From 173.13 To 1 7 5 . 8 5

FROM

,qgp

I

174.35 1174.68

//174:77174.68

174.77 11174.84

DESCRIPTION

Sandstone decreases and Mudstone  increases towards
base.
Sandstone is salt and pepper, fine medium grained and
medium grey fine grained, very calcareous, few planar
crossbeds, few small vertical crossbeds 2 lcm lonq
'-bun  wide.-
SILTY MUDSTONE  - very calcareous, Siltstone blebs lmm x
2mm and laminae 2mm thick, burrow 2cm x 0.4cm wide
of sliqhtlv  calcareous Sandstone enclosed in Mudstone.
COAL - 0.33 metres thick, Ro#19
2cm Mudstone  split at 174.55 to 174.57
90% shinev black well cleated soft vitrain.
10% muddy  blebs and claro-durain. metallic urey ti
VERY COALY MUDSTONE  - dark brown-black. bands of 0.5 cm
or less coal WV bw.

d

d -

thick shinev black cleated. Palv #ll.

COAL - 0.06 m thick. RO #20.
s
-veinlet?  .2nur  t h i c k  hnrimtal



HOLE* W C C - 8 0 - 3 From 1 7 5 . 8 5 To  180.34

0
FROM TO

1 7 5 . 8 5 1 7 6 . 2 5

DESCRIPTION

VERY SILTY MUDSTONE  - massive dark brown grey calcareous
176.25 1 1 7 6 . 5 6 SANDY.MUDSTONE very calcareous with Sandstone blebs

I
Y and laminae.

Sandstone very calcareous, very pale grey, fine grained
SANDSTONE with'Muddy  Sandstone mixed in, very calcareous
convoluted and bioturbated

” Sandstone is very pale grey to medium grey, fine
qrained.

1 7 7 . 3 8 1 7 7 . 7 8 VERY SILTY MUDSTONE  - calcareous
Siltstone well mixed in and in blebs very small coaly
streaks and blebs lmm thick.
COAL - 0.10 m&res  thick Ro#21,
60% bottom part shinev black well cleated, vitrain
40% top part metallic Crey hard cleated.

1 7 7 . 8 8 1 7 8 . 7 1 MUDSTONE  dark brown-crev.  very slishtlv silty and
calcareous increasinc  calcareous towards base.

V

ed

0 ‘11 1 8 0 . 3 4  1 crrzsshPdc’  =”  “p’-y  cn’rnrP-’  hPdd’ng

*iyo to r/n

1 8 0 . 0 2 SANDSTONE very CalCareoUS, fine qrained pale to medium
II I arev. massive. several calcite veinlets  L lmm thick in

top 4cm.
I i



. .
. .

._ .
.*

HOLE+ WCC-SO-3 From 180.02. To 1 8 5 . 7 6

0
F R O M

1 8 0 . 0 2

(Conti

0

1 8 0 . 3 4

180.39

u Mudstone  medium Frey current niixed cmedebri



. . _.>
HOLE+ WCC-80-3 From 1 8 5 . 7 6  T o 1 9 6 . 8 9-

I>

0
TONE



-.  -
. ‘.>

HOLE+ WCC-80-3 From 196.89 To 206.00

0
FROM

7LzzqeF

DESCRIPTION

SANDSTONE fine grained, very pale grey carbonaceous
streaks lmm thick, slightly calcareous, muddy laminae
lmm to lcm.

1 9 6 . 9 6  1 1 9 7 . 0 4

1 9 7 . 2 8 1 9 7 . 8 1

SANDSTONE and MUDDY SANDSTONE - interbedded micro
faults displacement 3mm on each block between laminae
in a set of 5 blocks bioturbated at top.
MUDSTONE  dark brown-black with Siltstone and very fine
qrained Sandstone laminae and blebsand  burrows up
to 4cm x 2cm.
MUDSTONE  black, silty at top, Paly #12.



-. -
_ *,

HOLE+ WCC-80-3 From 206.00 To 213.88

0

tone - interbedded and interlaminated

ure

beds



._ ‘-

.

.HOLE+ WCC-80-3 From 213.88 To 215.01

214.20 1 214.50,

214.87 215.01
End of
Hole

DESCRIPTION

SANDY MUDSTONE  - Muddy Sandstone, interbedded and
interlaminated and mixed.
SANDSTONE - very calcareous, white to pale grey,
fine grained  trough crossbeds, burrow at top shows
tops right side up 3cm x lcm.
SANDY MUDSTONE - with Sandstone laminae very calcareous
dark brown black, few burrows 2cm x .2cm vertical.

SANDSTONE - very fine qrained, pale qrey-white
muddy and coaly laminae up to 4mm thick, very
calcareous, beddinq ~80'  to C/A.

. . _



_CORE  DESCRIPTION

HOLE* N.C.C.-80-C From 0.00 T o  lO.lnm
Area West Carbon Creek BY J. C. Ridley

d

0



_ .
_CORE  DESCRIPTION_

HOLE* W.C.C.-80-4

0

From 10.14m To 16.74111
Area BY

0 m

m

e

0



_ .

HOLE+ w.C.C.-80-4 Fro,,, 16.74111 To 22.36

0

0

0
Coal - 0.4d  metres thick. RO #4
5% meta'llic  grey, hard, conchoidal fractures, claro-



HOLE+ w.c.c.-00-4 F r o m  2 2 . 3 6 Tc, 29.57

0
FROM. TO

0

, Mudstone is dark brown - coaly streaks lmm thick -_
top 6cm very muddy.

28.69 29.11 Coal - 0.42 metres thick. RO #5
80% metallic grev,  very hard, cleated, claro-durain
20% very shiny black well cleated - vitrain.

0 .2g*11
29.26 .Coaly Mudstone  and Coal 0.04cm thick - shiny black well

cleated vitrain.
29.26 29.57 Mudstone  dark brown black - coaly streaks lmm thick.

Pyritized Siltstone band .8cm  thick and pyrite nodule
3cm x 2cm at 29.74.'



HOLE+ W.C.C.-80-4 From 29.51 TcJ 3 7 . 5 7



.

0 HOLE+ w.c.c.-80-4 From 3 7 . 5 7 To 4 5 . 1 3



HOLE+ W.C.C.-80-4 F r o m 45.13 To 5 0 . 2 1

0

per

0

-_-  _-. ne

.2cm.



. .

HOLE+ W.C.C.-80-4 Fiom 5 0 . 2 1 T O 51;21

tane_uk grev-black,  siltv Mudstone  band convo-



- .

H O L E + w.c.c.-80-4 From 57.27 T O 65.22

0
FROM

57.27
57.43
57.57

58.28

61.57

62.40

0--
62.48

- - -
62.87

- -
63.01
63.06

6 3 . 9 7

64.15

64.66

0 64.98

TO DESCRIPTION



HOLE* W.C.C.-co-4 F r o m  6 4 . 9 5 To  - 7 4 . 7 7

S .

d

us

U S

-3

aks
und



HOLE+ w.c.c.-80-4 F r o m 1 4 . 7 1 TO 8 0 . 0 2

0



H O L E * WCC-80-4
From

80.02
TO

99.18

0

tone massive dark brown-black.



HOLE* w.c.c.-80-4 From 9 9 . 1 8
To,

103.44

0
FROM TO DESCRIPTION

9 9 . 1 8 9 9 . 3 0 Sandstone - very fine grained, very calcareous,shallow
trough crossbeds.

99.30 y 100.09 Muddy Siltstone - grading downwards to silty Mudstone

0

0

.100.35

and few bands of mudstone,very calcareous.
Coaly Mudstone  - black-brown coaly streaks up to 2mm
thick. Ro.#13
Mostly black shiny well cleated, moderately soft well
cleated.

100.49 11 Sandy Mudstone-massive very dark brown - no sand above

1 0 0 . 4 9

100.82

101.13

101.70

101.96
102.00

102.31
102.79

103.33

--

--

100.82 Sandstone - white to very pale grey, very calcareous,
bioturbated in top half. Muddy laminae increasing
towards base.

101.13 Mudstone-very dark brown and black, silty and sandy
towards base.

101.70 Sandstone-pale to medium grev on core surface verv
fine grained,verv smooth and verv hardr looks like

metaauartzite on broken surface, dark qrev and medium
brown verv calcareous, verv hard to scratch with
knife on outside of core. Few muddv siltstone chips
and muddy laminae up to 2cm thick. Carbonaceous bands
hairline to 0.5mm thick s 60° to C/A.Sed. Sample 61

101.96 Siltstone  and very verv fine grained  sandstone inter-
bedded - beddinq 90° to C/A, verv calcareous.

102.00 Mudstone  - dark qrev-black.
102.31 Mudstone, siltv mudstone, muddv siltstone, Siltstone

and very fine qrained sandstone interlaminated.
Mudstone  dominant dark qrev-black.
Siltstone medium qrev-brownish.  --

Sandstone very pale qrev.
102.79 Mudstone  - brown, dark arev-black.
103.33 Siltv Mudstone  - dark qrev mud content'increases towards

1 base.
103.44 Coalv  Mudstone-dark brown-black. Coal band 0.5~1 thick

at 103.95 - vitrain'coalv streaks throuqhout uo to
lmm thick.

. -



.

HOLE+ w.c.c.-so-4 From 103.44 To 107.89.

0 FROM TO DESCRI  PT I ON

x

e

iCk

ck,

one - dark brown-black streaks hairline to

white with



HOLE+ WCC-80-4 F r o m 107.89 ,.,, 1 1 4 . 6 2

ed



HOLE+ WCC-80-4 From 114.62 To 1 2 0 . 2 4

n

1 1 1 6 . 5 7116.33
,I

DESCRIPTION

Mudstone  - dark brown and black - 1 medium brown
band very hard. 1.5cm thick, several hairline calcite

~ veinlets  114.87 to 114.94.
: Sandy Mudstone  - dark brown well mixed to 115.33 very
sandy below this, some convoluted sandstone beds, white
to very pale grey, very fine grained,very  calcareous.
Mudstone  - dark grey to black at base, very slightly
calcareous. Soft sediment fold seen from 115.54 to _
116.05.
Coal - 0.24 metres thick, 70% metallic qrey hard cleated
to conchoidal fracture - claro-durain.201  very shiny
black well cleated - vitrain.lO%  dull black crittv-



HOLE+ WCC-80-4 From 120.24 To 123.89-

e

0

e

0



HOLE* WCC-80-4
From

123.89 To 1 3 2 . 7 0

0

0

FROM TO DESCRIPTION

line calcite vein-



HOLE+ WCC-80-4 From 1 3 1 . 2 8 io 138.23

0

0

reaks lnm thick, 2cm lonq.

0
top to dark brown-qrev  at base.

138.07 138.23 Muddy Siltstone - sliqhtlv  calcareous, dark brown.
I



HOLE+ WCC-80-4 From 138.23 To 1 4 4 . 4 8

y, very calcareous.

I --~lpareou:and rxx~~er. sh&km troughxzQssb&L~, ql~rjh+ly
coaly streaks hairline to lmm and (b) interlaminated

I



HOLE+ W C C - 8 0 - 4 F r o m  1 4 3 . 8 8 l-0  -

0

0 C / A .

0



-

HOLE+ WCC-80-4 From  1 4 8 . 1 8 T O 1 5 4 . 5 7

0 FROM TO DESCRIPTION

1 4 8 . 1 8 ’ 1 4 9 . 5 6 Sandstone - very calcareous, muddy and mixed at top,
fine grained  at top to medium at base fines upward.
Verv pale crev to salt and pepper, very fine grained,

II 1 muddv and crossbedded in shallow trouqhs from 148.86
to 148.94 - calcite veinlets in this interval ( 0.5Cm

fracture with large calcite crystals 3mmL  on surface
at 148.97 below 148.97. Sandstone is massive to very
faintly crossbedded. Mud clasts at base up to 3cm x

II II 0.7cm.

brown-arev.



.

HOLE+ WCC-80-4 I From 1 5 4 . 5 7  T o 1 6 2 . 1 3

FROM TO DESCRIPTION

r a l

dded

2m .

11 Muddv Siltstone - dark brown.Interbedded  convoluted
at top and interlaminated. Sandstone is calcareous

0 salt and pepper (very white).
1 5 7 . 1 4 1 5 9 . 4 9 Sandstone - very calcareous, verv fine grained  to fine

grained, pale to medium grey.
Muddy Sandstone and Muddy Siltstone laminae increasing
towards base, some of Sandstone is in shallow trough
crossbeds, extreme bioturbation. Calcite veinlets
( lmm thick, horizontal to 45O to C/A between 158.93
and 159.22 little sandstone mostly Muddy Siltstone.

159.49 159.62 Slightly Muddy Siltstone, calcareous,medium  grey-brown.
159.62 159.98 Silty Mudstone  - with very very fine grained  sandstone

laminae, sliqhtlv  calcareous fault gauge at 159.75.
159.98 161.21 Mudstone - dark brown-grey black, verv slightly silty.
161.21 161;40 Muddy Sandstone and Saridy  Mudstone  interbedded and

mixed, calcareous, calcite veinlet  2mm thick at 70°

161.40 161.62 1 Mudstone  - slightly calcareous, dark brown grey massive.

161.62 162.13 Sandy Mudstone

0 Muddy Sandstone interbedded and interlaminated.
Sandstone )

1 Less sand more mud towards base. Sandstone is fine

I



*

0

0

0

H O L E + WCC-80-4 F r o m 1 6 1 . 6 2 To  1 7 3 . 2 7

$ beds with few muddy bands t.0 172.60.
R



r (

0

0

HOLE+ WCC-80-4 Fro,,, 168.35 To 178.31

aks

S .

37

ws



. c

*

.

HOLE+ WCC-80-4 Fr0lll 178.31. ‘ T o  1 8 1 . 6 6

0

ned
,

0
I

I

I

0
I

I

I



, ’

WEST CAP3ON CREEK PROPERTY

H O L E + WCC-80-S From 0 . 0 0 T o 1 1 . 7 8-
J.C. Ridley



.-
H O L E +  u  RO-5 F r o m  1 1 . 7 8 T o 1 6 . 6 6

0

0

s

15.20 15.90 Silty Mudstone - with sandstone laminae and
blebs, calcareous where silty,

_ _ _ dark medium grey to dark brown
siltstone decreases towards base

15.90 16.05 Carbonaceous Mudstone, dark brown-black
16.05 16.30 Sandy mudstone, coaly blebs, .5mm  x lcm and pyrite

disseminated at top calcareous where sandy.

0 Sandstone is mixed in '
16.30 16.66 Carbonaceous Mudstone, dark brown black

few coaly streaks hairline to 0.4 mm thick



. .

5

HOLE+ W.C.C. 80-5 From 16.66 T o 24.42-

0



. .

.?
H O L E + W.C.C. SO-5 From 24.42 T o  31.79

-0 ’

calcite veinlet  4mn thick 30% to C/A.
30.79 31.79 Sandstone and Sandy Mudstone, interbedded,

sandstone - fine qrained, very pale qrev, very
calcareous. Mudstone  dark qrey, calcareous, Well

bioturbated. Fault qouqe and broken rock to 31.30.



.’

0
HOLE+ W . C . C .  8 0 - 5 From 3 1 . 7 9 T O 4 9 . 9 3

FROM TO DESCRIPTION

siltstone is pale grey

0

a n -



. .

.c
HOLE+ W.C.C. 8 0 - 5 From 4 9 . 9 3 T O 5 8 . 6 7

0



.I

HOLE+ W.C.C. 80-5 F r o m  58-67 T O 6 6 . 9 2

0 FROM

58.67

59.28

60.20

62.61
63.17

64.13

65.73

0

TO DESCRIPTION

interbedded & interlamininated, very calcareous
moderate bioturbation
sandstone fine grained  pale grey to dark grev-brown
where muddy



2

H O L E * W.C.C. 8 0 - 5 F r o m  6 6 . 9 2 TO 7 5 . 0 3

0

,

0

I

0
YI



-#
HOLE+ W.C.C.  8 0 - 5 From 7 5 . 0 3 T o  8 3 . 5 7

o .FROM TO DESCRIPTION

0

0



.= .

H O L E * W.C.C.  AO-5 From 8 3 . 5 7 To 9 1 . 6 8

n,

Y

O-

s e

#4
s e



: .

HOLE+ W.C.C. 80-5 F r o m  9 1 . 6 8  T O : 107.58

FROM TO DESCRIPTION



.a

HOLE+ W.C.C. 80-5 F r o m  1 0 7 . 5 8 T o  1 1 5 . 0 6

FROM T O DESCRIPTION

Sandstone with coaly and muddy streaks, 10%
of core 809 to 90° to C/A, Sandstone is white to very
pale prey, very very fine grained.

107.88 I/ 107.92 Coal 0.04 metre thick, 90% shiny black
well cleated vitrain
Very coaly mudstone  black few siltstone burrows &
blebs at top
Coal 0.35 metres thick
100% recovery, 100% metallic qrey,  very hard,
conchoidal fracture, claro-durain, slightly cleated

ase

e

rey ,
n



_I

HOLE+ W.C.C.  8 0 - 5 From ___115.06 To 1 2 3 . 4 6
Av

FROM TO DESCRIPTION



. .

.i HOLE+ W.C.C. 80-5 Fro,,, 123.86 TO 1 3 1 . 7 4._-

0 -.



.i
HOLE+ W.C.C. 80-5 From--.131.74_ To 141.38

0

0

139.60 140.50 1 Siltstone, sandstone and si-lty mudstone. ._
interbedded and interlaminated,-laminae or 73' to C/A
siltstone is very calcareous, medium brown grey
Sandstone is slightly calcareous, fine qrained
pale qrey to white, one bed at base is med.

Cl
grained  3 cm thick, salt & pepper

140.50 141.38 Mudstone  with sandstone and siltstone laminae and
blebs, all very calcareous, beddinu 87O to C/A
extremely bioturbated

I



- .

-2

HOLE+ W.C.C. SO-5 From 141.38 To 148.01

0



.

-I

HOLE’ W.C.C. 80-5 From-J.-&z93To 158.85
A

147.03 to 147.64 20% fusain-dull -oft
40% vitrain - shinv black well cleated.
gincreasin  towards base
qrev very hard, 147.64 to 147.81, mudstone  snlit
coalv streaks, hairline to 0.5 cm thick
147.il to 148.01 coal
80% vitrain shinv black well cleated. 15% c-
5% fusain Ro#8,  2Fsi #7b

148.01 11 148.77 -fineI=m-q7 ._

DESCRIPTION

0

siltstone is very pale qrev, calcareous
158.04 158.85 Carbonaceous Mudstone,  sandv at base



. .

- :
HOLE+ W . C . C . 8 0 - 5 F r o m -  158.85- To 1 7 0 . 5 5-

0
FROM TO



. .

. .

H O L E + W.C.C. 80-5 From 1 7 0 . 5 5  T o 177.‘52

0
FROM T O DESCRIPTION



. .

HOLE+ W.C.C. 8075 Fro,,, 177.52 To 181.22

0
FROM TO

0

DESCRIPTION

Mudstone, massive dark grey-black Paly 87
Coal 0.10 metres thick, sandstone laminae
and burrows, metallic grey, very.hard, cleated
Mudstone  with sandstone, laminae and burrows
bioturbated, sandstone is very pale grey,
calcareous, fine grained
Sandstone with mudstone, interbeds
Sandstone is fine qrained, very pale grey
Planar x beds, verv calcareous
Sandstone burrows occur in mudstone  beds
Sandv mudstone  and mudstone  with sandstone blebs,
well mixed
Sandstone, with muddy laminae
Sandstone is fine qrained, pale qrev,
verv calcareous, some steep beddinq 45O to SO0 to C/A
most beddlna  above and below is 580° to C/A
Sandstone, salt and pepper, medium qrained
verv calcareous. massive, one 2cm mudstone
bed and laminaes associated
Sandstone, fine grain, medium grey, slightly muddy
one mudstone  filled burrow
3 cm long 0.5 cm wide
Mudstone  dark grey-black
slightly coalyl hairlike streaks
Sandy mudstone, grading downwards
into muddy sandstone
Sandstone, slightly muddy, very calcareous,
pale to medium grey, fine grained, bioturbated
Mudstone, dark grey black, inassive, -

v. slightly coaly
Sandstone, muddy snads.tone  and sandy mudstone,
interbedded and mixed.
slight pyrite dissemminated
less sandy, more muddy towards base
sandstone is very pale grey, fine grained



.

. .

HOLE+ W.C.C. SO-5 F r o m  181.22TO 1 9 8 . 4 3

0



-a
HOLE+ W.C.C. 80-5 From __--189.40 To 204.38



-. ,
HOLE+ W.C.C. 80-5 F r o m  .202.42 To 210.61

A

oken



* .’

H O L E + W.C.C. 80-5 From 210.61

0

l-0 220.60

0

sandy mudstone  laminae
sandstone is fine grained
pale to medium grey, very calcareous
shallow through crossbeds, muddier towards base

218.95 -216.53 Mudstone  with sandstone laminae
Mudstone  is dark grey-brown and black
Sandstone is pale grey, fine grained,
calcareous

219.53 220.60 Mudstone  with occasional sandstone beds
and laminae, moderately bioturbated
Mudstone  is dark grey - black, carbonaceous



HOLE+ -80-5 F r o m  2 2 0 . 6 0To 2 2 1 . 2 5

FROM TO DESCRIPTION

0

r3
u I





















APPENDIX II YJsY-Wt2  3

ANALYTICAL DATA FOR

D.D.H. W.C.C.-80-3, W.C.C.-80-4, and W.C.C.-80-5

. .

-_
I_



D-l.1 6-62

INTER-OFFICECORRESPONDENCE

.Date: December 30, 1980 cc:

. I
To: A. W. Lankenau

From: K. F. Chon

R. B. Anderson
E. W. Burchert
R. N. Hickman
J. R. Messineo
M. J. Young

Sub: WASHABILITY TESTING OF THE WEST CARBON CREEK COAL

0

Attached are the washability and flotation test
results on the samples from the drill hole numbers
WCC-80-3,. 4, and 5 of the West Carbon Creek coal.
Also attached are the sulfur forms, water soluble
alkalies, Hardgrove grindability indices,,mineral
analyses of ash, fusion temperatures of ash,
equilibrium moistures and the ultimate analyses run
on the head samples. This completes the work on the
West Carbon Creek coal project of 1980.

KFC:jb
Attachment

. - -
.

_



0 0
SUWYVNXMINERALS  LA0XATORY

WF.STcARalNcREEKCOAL---------_-----___-_
HOLE #KC-80-3-------------

17.00-17.53 ME!rEw

---em_  -2

3/8" X 28M
.  ! ------

WASHABILITY TEST-__---_-_---____

AIR DRY BASIS MDISTDRRFREESASIS,----__-------------__l__^____________l_  ------------------___

mm %HX)%kH %S %'iM  %EC B'IV FSI %ASH %S %wl %Fc s-m----- -_ - - - - - --- --- ---- m--i 1-1 - - - - - - --I_
HERD 1.29 i2.03  1.69 29.63 57.05 13036 7 l/2 12.19 1.71 30.02 57.79 13206

SP. GR. % Wl'.- - - - - -

1.300F $4.55
1.350F 20.93
1.400F 5.59
1.450F 1.57
1.500F 1.68
1.600F 1.48
1.800F 4.50
'.8OOS 9.70
TOTAL 100.00

ELEBIEWARY DATA COMUIATIVE DATA--------------------1___1____1  ---------------------------
% ASH %S %vM %FC---- --- - ---
2.35 0.89 34.06 63.59
6.38' 0.87 33.08 60.54

11.98: 0.86 32.85 55.17
15.91 0.82 32.74 51.35
19.71 1.68 32.14 48.15
24.79 1.36 29.05 46.16
42.33 1.04 25.44 32.23
59.22 10.11 20.94 19.84
11.88 1.80 32.00 56.12

Blu
-I_

14915
14314
12987
12318
11407
10243
8699
4647

I.3237

FSI

9
8
8
8
7
E
2 l/2
0

% wr. %ASH---I - - -
54.55 2.35
75.48 3.47

81.07 4.05
82.64 4.28
84.32 4.59
85.80 4.94
90.30 6.80

100.00 11.88

%S
--I

0.89
0.88
0.88
0.88
0.90
0.90
0.91
1.80

%vM %EC

34.06 63.59
33.79 62.74
33.72 62.23
33.71 62.01
33.67 61.74
33.59 61.47
33.19 60.01
32.00' 56.12

B!nJ- -
14915
14748
14627
14583
14520
14446
14159
13237



SRI-CCWLIKGCREEK  mAL---------__-_------_--
HOLIE  #m-80-3

, ' ------_________
17.00-17.53 MErmRs

.--, -.
Q ’

SmlPLE#l----em---
2edY  x 0----__----

FLCY~ATION Te.5~----___---__m

SrRrJcIlJRFs----e-m_-
SIZE % m1GHT CUM. %wr.-----mm -----__ ------

3/w x 20M 91.31 91.31
28~ x 0 8.16 100.00---we-- ------
TOTAL 100.00

ELEZWNPARY DATA 8 DISl'RISUTION------------------------------------ -------_-_---^-_-_----------------
SP. GR. % WI'. %ASH  %S %wl%Fc SmJ FsI ASH S wl Fc mu-v--m -mm- ---- --- --- --- ---- e-s- ---- ^---- ----- ---- ----
CON2 I. ' 23.30 4.79 0.93 31.52 63.69 14399 7 l/2 13.47 16.94 24.11 24.23 24.20

CONC II. 60.00 6.04 1.0; 30.94 63.02 14193 7 43.73 47.31 60.96 61.72 61.64

REFUSE 16.70 21.24 2.74 27.23 51.53 11646 4 l/2 42.80 35.75 14.93 14.05 14.08
!mTAL 100.00 a.is 1.28 30.46 61.26 13816 100.00 100.00 100.00 100.00 100.00
---------c----___-----------------~--------------------------------------------------------



0
,
,
I

0

SUNNYVALEMINERALS  LAEORATORY

wEsTCARFDNCREEKCOAL---__---_--_l____
HOLE #XC-80-3----__

s?iYPLE  #l------_
3/8" X 0-----_

HEAD ANALYSIS- - - - - -

MINERAL ANALYSIS OF ASH BWEIGHT 1GN1TEDl%s1s-------_I___ VW------_-___
Silica, Si02
AlLmlina,Al203
Titania,TiO2
Ferric oxide,Fe203
Lime,CaO
Magnesia&O
Potassium oxid&,K20
Sodium oxide,Na20
Sulfur trioxide,sO3
Phcs. pentoxide,P205
Undetermined
Total

46.50
12.90
0.73

21.10
3.08
3.95
1.85
0.22
6.53
0.16
2.98- - -

100.00

ALKALIES AS NaX),DRY 03AL BASIS = 0.18
SILICAVAWE = 62.31
BASE: ZCID RATIO = 0.50
FcKJLmINDm - = 0.11
sLpM;ti iNDEx

. . = (j8G  - - -



SUNNWALEMINFZULS IABXA'IORY

0

3/8" X 0-------
HFAD ANALYSIS

ULTlMATE ANALYSIS----_-__--_--_-_I_

AIRDRYBASIS EIo1~FREEBAsJ.S-_-_-_----  -------------
%MOIsIuRE 1.29 --
%cARBoN 12.29 73.23
%HYDFoGEN 4.23 4.29
%NIW 1.45 1.47
%CfilORINE 0.19 0.19
%zGxLmR 1.69 1.71
%ASH 12.03 12.19
% OXYGEN (DIFF.) 6.83 6.92---- - - -

l.wrAL 100.00 100.00

EUSION TEb.  OF ASH---1---1-------

Oxidizing 'Reducing------ - - - -

Initial deformation - 2252 2078
-Softenix$ (i&j - -2360 - - -2109
Softening (H=1/2 W) 2433 2172
Fluid 2540 2298

0



0
WEWfZAREINCREEKWAL
- - - - - - - - - - - - - - - - - -

HOLE #WX-80-3------------
74.33-74.67 M?xTERs----------_----

SPMPLE #2A---------
3/8" X 28M------____

.wASHAEnLIT!t  TEST-----------__

AIR DRY BASIS m1sIuREFREF,BAs1s-,---~',----------------------------  ---------_-____________

Pmm %HX)%ASH %S %W %l?Z  BTU ES1 %ASH  %S %vM %Fc Em'----- ---- ---- -- - - --- --- ---- - - - -I ---^ _ _ ____

HFAD 1.09 10.62 0.91 33.29 55.00 13477 8 l/2 10.74 0.92 33.66 55.60 13626
-----~------------------^--------------------------------------------

EloIsIuREFRF5BASISI___-___-----___----------------------------------------------~-

ELEMEtkARY DATA COMULATIVE DATA-----~------------------------  -------------I------_I__________
SP. GR. % WI?. BASH- - - - - - -I_

1.300F 25.98 3.78
'1.350F 41.40 7.80
1.400F 21.14 - 11.83
1.400s 11.48 30.26:
,IoTA.L 100.00 10.19'

%S %Wl- - - -
0.85 37.05
0.72 36.53
0.74 34.39
2.36 29.33
0.95 35.39

%Ec  Em
-- I_

59.17 14799
55.67 14064
53.78 I.3256
40.41 10308
54:42 I.3653

FSI %Wl-. %ASH  %S--I - - - - - - 1-1

9 25.98 3.78 0.85
8 l/2 67.38 6.25 0.77
8 88.52 7.58 0.76
6 l/2 100.00 10.19 0.95

%vM %Fc  Blu
- - - - -  - - - -

37.05 59.17 14799
36.73 57.02 14348
36.17 56.25 14087
35.39 54.42 13653



0 SuNNyvALE MINERALS r?,' RATORY

PRI-mwLl1NGcREmcoAL

.-. .
0’

HOLIE  #Kax30-3
----..:A-------

74.33-74.67 METERS-----^-_-_-_-______
SAMPLE #2A

\ 28M X 0
FICTATION TEST---___-----I_

SIZE % WEIGHT COM. %wr.----_-_ - - - - --------

3/0" X 20M 93.12 93.12
28M X 0 6.88 100.00-mm-__ ----_
mAL 100.00

im1mFREEBAS1s

ELEMEWARY DATA % DISTFUEUTION------------------____________l_____l ------------------------------
SP. GR. % WI'.

._
%AsH  %S %vM %Fc mu FSI ASH S VM Ix s!tu---me- --- ---_ __-- --_ _^ ---- ---- ---I  ----- --_--  ---- -m-s

CON2 I. 50.39 6.27 0.69 36.72 56.51 14142 I3 36;41  44.62 51.66 51.95 51.81
CIXK!  II*. 49.61 12.01 0.87 34.90 53.09 13363 7 l/2 63.59 55.38 48.34 48.05 48.19
TQTAL 100.00 9.37 0.78 '35.82 54.81 13755 100.00 l.00.00  100.00 l.00.00  100.00
---_---------___----------------------------------------------------------------------------A----

*ALSOcl%‘l’AINS  5.37 %OFREWSE



‘0 -MINERALS IAKXA'rORY

WJ33TCYlRE3NcREEKcoAL
--_-_-G-m--------

HOLE #W-80-3----_------
SAMPLE #2A

0

3/8" X 0--__----
HFAD ANALYSIS-----------

MINEZALANALYSISOFASH  PERCENPWEIGHT  IGNITED BASISI_-----I_---  ------------I--------

Silica, SiO2
?Chmina,A1203
Titania,TiO2
Ferric oxide,Fe203
Lime,C.iO
Magnesia,MgO
Potassium oxide,KX)
sodium oxide,Na20
Sulfur trioxide,S03
Phos. pentoxide,P205
Undetermin+
Total

44.10
12.20
0.74

27.30
4.75
1.90
1.51
0.44
5.97
0.48
0.61

100.00

ALKALIES AS NaB,DRY  COAL BASIS = 0.15
SILICA VAUIE = 56.50
BASE: ACID RATIO = 0.63
EwLII?zINDEX = 0.28
sLFM;MG1NDm _ = 0.58

..- _ .--



0
SmNYvAmMINEWltSLABORA?DRY

HOLEi  #KC-80-3
SAMPLE  #A------
3/8" X 0-------

HmD ANALYSIS

0

.%rnIsKm
%cARBoN
% HYDmm
%NIrn
%cHulRINE
%.suLmR
%??SH

% OXYGEN (DIET.)
mTALs

AIR DRY BASIS-------- m1slmEFREEBs1s_-_-___-___----

1.09 -

15.69 76.52
4.59 4.64
1.43 1.45
0.22 0.22
0.91 0 . 9 2

10.62 10.74
5.45 5.51---- ----

100.00 100.00

ULTIMAm  PJIACYSIS

FUSION TEbP.  OF ASH~_-_---___~-_-_-_-

Oxidizing Reducing_ -__-- - - - - - - -

- -- Initial~def%miatim  -2305 1973 -
Softening (H=W)  2431 1991
Softening (H=1/2 W)  2529 2091
Fluid 2571 22;7

- - - __-_--_-------_-__----~~-----~---~--~~~-----
0 .'



0
SUNNWW3MINERAI.S LABORATORY

WESTCAR83NCZRliEKCOAL---------_---___--__
HOLE #WCC-80-3---------------

74.79-75.25 Ml-rims------------___---
SAMPLB #2B---v-v--
3/a" x 2aM--------

WWHABILITY TEST----------_--___

AIR DRY BASIS m1sNREFFfESBAs1s--------------------_________________^__---  --------------------_II--

PRom %H20%ASH %S %Wl %EC!  ElU FSI %ASH  %S %W %E-c  mw- - - - m-m- ---- -- - - --- m--w  ----- ---- - --I --- - - -

HFAD 1.23 16.88 0.78 30.92 50.97 12432 a 17.09 0.79 31.31 51.60 12587
-------------------______________^_____--------------------------------------

SF. GR. % WJ!.------ ---

1.300F ,56.66
1.350F 5.50
1.400F 3.94
1.450F 3.81
1.500F 5.35
1.550F 7;49
1.600F 2.94
1.800F 2.88
1.800s 11.43
mTAL 100.00

EXZNEXWARY DATA------------------------~------------
%ASH  %S %vM%Ec B-m FSI-I_ --- --- --- ---I -----
2.91 0.74 35.29 61.80 15024 a
7.50 0.70 34.90 57.60 14084 7 l/2

12.45 0.78 33.95 53.60 13091 a
19. a7 1.60 32.66 47.47 12014 a
26.18. 1.15 31.13 42.69 11036 7 l/2
31.95 0.72 29.80 38.25 10160 6 l/2
35.52 0.74 29.30 35.18 9461 6
36.74 0.62 '28.41 34.85 a447 5 112
74.2,s 0.50 la.89 6.86 2925 0
17.69 0.76 32.23 50.08 12468

,

C!UMUL.?iTIVFi  DATA
% WT. %ASH----- - - -
56.66 2.91
62.16, 3.32
66.10 3.86
69.91 4.73
75.26 6.26
82.75 a.58
85.69 9.51
88.57 10.39

100.00 17.69

%S

0.74
0.74
0.74
0.79
0.81
0.80
0.80
0.80
0.76

%vM %EC
- - - ---
35.29 61.80
35.25 61.43
35.18 60.96
'35.04 60.23
34.76 58.98
34.31 57.11
34.14 56.35
33.95 55.66
32.23 50.08

BTU

15024
14941
14831
14677
14418
14033
13876
13700
12468



0 ~M1NEWX.S QRATORY

,

SIZE

HOLE #WCC-80-3--------------
74.79-75.2s METERS----------_-_-_---_

SAMPLE #2B
2el.l  x  0

FIM'ATION TEST--------------

Sl?RUCIURES

%wEIGHT CUM. %wr.-m--w  --------
x3/w 28M 91.96 91.96

28M x 0 8.04 100.00- - - - - - - - - - - -
TOTAL 100.00

m1sIuREFREEBAs1s-----------------------------------------------------------------------------

EXZMEWARY DATA % DISlXIBUTION--_--__-_---_________________________ ------__________-_--------~--
SP. GR. % Wp. % ASH % S %wl%EK! Bm FSI ASH S WI EC m u----- -me-  ---- --- --- ^__ __- ---I ---- ---- ---- --- ----

CCXK! I. 66.44 7.23 0.74 34.93 57.04 14173 ' 8 l/2 32.01 65.86 68.11 75.48 71.82
CON2 II.* 33.56 30.40 0.76 32.38 .37.22 11010 J 67.99 34.14 31.89 24.52 28.18
lwrm 100.00 15.61 0.75 34.07 50.92 13111 100.00 100.00 100.00 100.00 100.00
--------------------------------------------------------------------------------------------

* ALso OXTAINS  5.78 8 OF REFUSE



0

0

SUNNYVALEMINERALS  JAKJRAlORY

3/8" X 0--------
HEm ANALYSIS-----------

MINEUALANALYSISOFASH  PmWEIGET IGNITEDBASIS- - ------ - -----------------

Silica, Si02 59.90
Alum.ina,Alm3 18.60
Titania,Ti02 0.69
Ferric oxide,Fe203 8.90
Lime,CaO 2.07
Magnesia,MgO  1.91
Potassium oxide,K20 3.10
Valium oxide,Nax) 0.66
Sulfur trioxide,S03 2.33
Pi-xx. ptoxide,P205  0.48

'Undetermined 1.36
Total 100.00

ALKXIES As Na20,DRY COAL B?&S = 0.46
sILICAvALuE = 82.30
BASE: XID WI0 = 0.21
JmJLlx INDEX = 0.14
SLAGGING TNDFX . . = 0.17.  -

0



0 SUNNWALEMINERAIS L4EORATCIRY

wEsTcARB3N(3REMcOAL-_---------___----__
HOLE #?X-SO-3-----------

SAYPLE #2F3
--------
3/S" X 0------

HJml ANALYSIS------------

ULTIMATE ANALYSIS

AIRDRYPAsIs m1mJREFRFxBGs1s________ ---------------
%b%xsmRE 1.23 -

%cARBoN 71.34 72.23
%HYDIloGEN 4.55 4.61
%NIrn 1 . 5 2 1.54

0 $cHulRINE 0.20 0.20.-

%sLn.mR 0.78 0.79
%Am 16.88 17.09
4 OXYGEN (DIFF.) 3.50 3.54- - - - - -

9IcjTAL 100.00 ' 100.00
__________----------------------------------------

NSION TEMP.  OF ASH--------------

Oxidizing Reducing------- -----

Initial deformatim 2263 2174_
softening-(H=W)- -2475 23.12 - - - ._ . .
Scftening'(H=l/2 W) 2486 2396
Fluid 2690 2600

I____-----------------~--~~~~~~~~~~~~~~

0



0 SUNNYVALEMINERALS  aRAl0RY

WESPCWBNQiEEKCOAL--------------_------
HOLE #KC-SO-3---------------

78.74-79.66  MFPERS
SAMPLE #3--------
3/a*' x 2aM---------

WASHABILITY TEST---------------

,’ AIR DRY BASIS m1sIuREFREEBAs1s-----------I--------___I___________ ------------------
mm %HM%ASH  %S %vM %FC ETU ES1 %ASH  %S %vM %Fc BTU- - - - ---- ---- -- __ --- ----- --I I-- -- _-- I-- -----
HEW 1.25 10.78 0.62 32.85 55.12 I.3109 7 l/2 10.92 0.63 33.27 55.81 13275

-----------------------------,--,,,,-,--,_-_,-------------------_,,----- - - -

FLEMFNTARY DATA CUMDIATIVE DATA
SP. GR.-----

1.300F
1.350F
1.400F
1.450F
1.500F
1.550F
1.600F
1.800F
1.800s
lvrAL

% wr.----

19.41
30.50
24.11
a.40
7.17
2.88
2.23
2.67
2.63

100.00

%ASH  % S---- - -

2.59 0.70
5.08 0.64

10.59 0.62
15.io 0.55
19.98 0.53
22.24 0.50
26.44 0.47
31.41 0.49
55.33 0.45
10.83 0.61

%vM %?X--- - -

35.95 61.46
35.19 59.13
34.58 54.83
33.51 51.39
32.37 47.65
31.23 46.53
29.06 44.50
27.01 41.58
19.63 25.04
33.97 55.20

EmJ
-I-

14905
14444
13304
12416
11554
10861
10064
a897
5160

13288

FSI

6
0

% wr. %ASH %S %VM %FC IMJ---- ---- ----- --I -- -----

19.41 2.59 0.70 35.95 61.46 14905
49.91 4.11 0.66 35.49 60.40 14623
74.02 6.22 0.65 35.19 58.59 14193
82.42 7.13 0.64 35.02 57.85 14012
89.59 a.15 0.63 34.81 57.04 13815
92.47 a.59 0.63 34.70 56.71 13723
94.70 9.01 0.62 34.56 56.43 13637
97.37 9.63 0.62 34.36 56.01 13507

100.00 lo.83 0.61 33.97 55.20 13288

0



0 0
SUNNYWUMINERALSLABORATORY

HRI-mwLIEx;cREm COAL
HOLE #Kc-80-3

78.74-79.66 METIERS-----------------
SAMPLE #3
2mx 0

J?IM'ATION TEST

SIZE %wEIGHT cm. %wr.y---- ----- -------
3/S" x 28M 97.11' 97.11
28M X 0 2.89 100.00----- ----
TOTAL 100.00

mmnJRH FREE BASIS,___-_______--_------____l__l____________--------

J!ZEMEWWtY DATA % DISTRIHUTION-----------------------------
SP. GR. % WI'. %i?SH % S %wl%Ec mu FSI ASH. S ml Fc Blu----- -_- ---- - - --I --- - - - ---- __- --I- --I - - ----
osc! I. 50.19 7268 0.66 36.60 55.72 I.3894 8 40.73 51.32 51.88 50.73 51.34
cOK*iI 49.81 11.'26 0.63 34.21' 54.53 13270 7 59.27 48.68 48.12 49.21 48.66
TGTAL 100.00 9.46 0.65 35.41 55.13 I.3583 100.00 ioo.00 160.00 100.00 100.00

* ALso CONPAINS 2.52 % OF REFUSE

----- _. __- -__--_ ---



0

0

SUNNYVALEMINERALS  IAKXATORY

WESTCXRB3NC!REEX@3ALs-----------------
HOLE #m-80-3

.cMPLE #3
3/8" X 0------

HEAD ANALX.S1s

ULTIMATE ANALYSIS-----_-__-----

AIR DRY BASIS

%b!aISJmG
%cARalN
%HYDI?xE!N
%NI-
%CHIORINE
%.SJLFUR
%PSH
% OXYGES (DIF??.)

TOTAL

1.25
76.70
4.79
1.50
0.21
0.62

10.78
4.15

100.00

rnIsNREFREEBAsIS-----------I-
-

77.67
4.85
1.52
0.21
0.63

10.92
4.20- - -

100.00

FUSION m. OF ASH__-__--------

Oxidizing Reducing- - - - - -  _-----

Initial deformatim  2575 2110
2177 .- -. --Softening (H=W)  22777

Softening (H=1/2  W) a2777 2275
Fluid > 2777 2313



0 ’

HOI&l  #WCC-80-3------mm-----I 92.91-93.87 MEImS------_-------------
siwPLE #4---------
3/8" x 28M----------

WASHABILITY TEST--------------

, AIR DRY BASIS MDISNREFREESASIS-------------------__________I_____  --------_-_------------
!?Eom %H20%ASH  %S %vM %FC BTU FSI %AsH %S %ml %Fc Em----- -m-q -w-w - I- --- ---- ----- ---- - - --I --- - - -

HEAD 1.37 7.94 0.76 28.90 61.79 13836 7 8.05 0.77 29.30 62.65 14028
-----------------------_-____________---------------------------------------

ImSlwREFREEw1s----------------~----------------------------------------------------

SP. GR. % Wl'.----- -__

1.300F 46.62
1.350F 34.63
1.400F 7.32
1.450F 2.15
1.500F 1.31
1.550F 1.18
1.600F 0.97
1.800F 2.;2
1.800s 3.70
-llwmL 100.00

ELEMENTARY DATA----------_-_------------------
%ASH %S %vM %Fc. EnJ FSI- - - --- - - --- - - - ----

1.72 0.80 31.62 66.66 15099
4.61 0.77 29.64 65.75 i4635

10.83 0.81 29.15 60.02 13541
18.12 0.60 29.06 52.82 12262
23.45 0.51 27.82 48.73 11332
30.36 0.60 27.51 42.13 10386
33.67 0.46 25.75 40.58 9690
42.37 0.36 25.44 32.19 8201
71.45 0.03 14.94 13.61 3096
8.12 0.74 29.80 62.08 14015

8 l/2
3 l/2
3 l/2
4
4
3 l/2
1 l/2
1
0

% wr. %ASH %S %vM--_I ---I m-v- ----

46.62 1.72 0.80 31.62
81.25 2.95 0.79 30.78
88.57 3.60 0.79 30.64
90.72 3.95 0.78 30.60
92.03 4.22 0.78 30.56
93.21 4.56 0.78 30.53
94.18 4.86 0.78 30.48
96.30 5.68 0.77 30.37

100.00 8.12 0.74 29.80

%EC---

66.66
66.27
65.76
65.45
65.22
64.91
64.66
63.95
62.08

BTU--

15099
14901
14789
14729

14626
14575
14435
14015

..” . .



0 suNmmLE MINERALS,,osRAlORY

BRI-lxmINGcREm  am

0

SIZE-w-m-_

3./a*'  x 2aM
2aM x 0-------
T[yIm

92.91-93.87 mmffs
-------------___----

SAMPLE #4---a-----
28Mx  0

FLOTATION TEST

% wEzGHT cm. %wr.e--e -----

91.83 91.83
a.17-----

100.00
100.00

WARY DATA % DISl?RIE3DTION
,-------,,--------------------,----, _--------_---_-__---_------

SP. GR. % wp. %ASH %S %vM %Ec Blu FSI ASH S vi4 EC Eml---- - --I ---A  --I --- --- --__  ---- m-m-  e-s -e-w- m-w-  - - -

COK I. 73.43 3.5g 0.81 30.57 65.93 '14727 7 44.51 75.41 76.16 74.76 75.38
cOK*II 26.57 12:06 0.73 26.45 61.49 13292 4 l/2 55.49 24.59 23.84 25.24 24.62
mTALl 100.00 5.77 0.79 29.48 64.75 14346 100.00 100.00 100.00 100.00 100.00

* ALSO alNPAINS 3.01 8 OF REFUSE



0

HOLE m-80-5------I
SAMpLe #7m-w-
3/8"  x 0- - - -

HEAD ANALYSISe----m

MINERAL ANALYSIS OF ASH PEFCEmmIGm!IGNITH)l3ASIs---i - - - -
SiliCa,  Si02 48.60

~Alumina,AEQ3 9.44
Titania,Ti02 0.62
Ferric oxide,Fe203 10.30
Lim@,CXl 20.40
Magnesia,MgO 2.51
potassium oxide,KO 0.88
sodium oxide,Na20 0.56
Sulfur trioxide,S33 0.17
PI-as. pentoxide,P205 0.56
Undetermined 5.96
Total 100.00

ALK?&IS AS Na20,DRY WAL BASIS =' 0.12
s1IXAvALrJE = 59.41
BASE:  +rqID- -?A$0 ‘= 0.59
FcztJLmmEK.

-- _ =,o*33.  - -- .:.- --..: ._, :_-

z3LmxNz INDM = 0.48

0



IKX&#KCC-80-5
SAMPLE #7
----I-
3/8" X 0

HEAD ANALYSIS

ULTIMATE ANALYSIS-----_-_--

AIR DRY BASIS

%MoIsluRE
%cARBoN
%HYDKmN
%NTEUXZN
.%WRINE
%SULE7JR

0 %?!sH
% OXYGEN (DIFF.)

!roTAL

1.89
75.83
4.49
1.20
0.17
0.79
9.99
5.64

100.00

m1sRTREFREESA91s- - - - - - - - -
-

77.29
4.58
1.22
0.17
0.81

10.18
5.75- -

100.00

F&ON TEMP. OF ASH

Oxidizing Reducing- - - - - - - -
Initial deformation 2158 2077
Softening (H=N) 2248 2173
Softening (H=1/2 W ) 2263 2201

- Fluid 2483 2343_. __ - __ - -- _.__._.__,

0



0 0
SWN!NUEMINEWiS  tiRA'I0RY

WJ3STCARKlNCREEKCOAL
HOLE #WCC-SO-5em-------

163.48-164.81MFZERS--_---_----
SAMPLE 118
3/8" X 28M-e-s-

wAslABILITY TEST- - - - - - - - -

AiRDRYEGSIS MxsluRFiFREESI?s1s--------mm-- - - - - - -  - - - - - -

PRXWX %HB%I?SH %S %W %Fc E'IU FSI %ASH % S %wl %I32 BTU,--- --I - - -----I - - - - ----

HEW 1.10 3.45 0.70 26.06 69.39  14742 7 l/2 3.49 0.71 26.35 70.41 14906
'- - - - - - - - - - ---.m--l--I  ---- --P---P

SP. GR. % WT.- - - - - -
1.300F .63.57
1.350F 30.27
1.400F 3.71
1.450F 1.09
1.450s 1.36
KrrAL 100.00

JXEMEIQARY DATA
%ASH  % S %vM%Ec Em F S I- - - - - - - - - - - -
1.54 0.68 28.17 70.24 15211 7 l/2
3.99 0.67 27.34 68.67 14780 2

12.6$ 0.66 26.37 60.98 13326 2
19.08 0.64 25.82 55.10 12291 2
51.45 0.29 ,20.86 27.69 6981 1
3.60 ; 0.67 27.73 68.67 14867

UIMOLATIVE  DATA
- - - - - - - - - - - - I--
%  wr. % ASH %S %v4 %Ec BTU- - -  - -  -,- - _I - -

63.57 1.59 0.68 28.17 70.24 15211
93.84 2.36 0.68 27.90 69.74 15072
97.55 2.76 0;68 27.84 69.40 15005
98.64 2.94 0.68 27.82 69.24 14975
100.00 3.60. 0.67 27.73 68.67 14867



HOLE #m-80-5
--11”-----

163.48-164.81MEZERS
SAMPLE #8 (28M X 0)- - - - - - - - - - -

FIGTATION TEST- - - - A -

SIZE %wEIQi!c CXM.  %wr.---__ - - - -----a
3/E" X 2E3.i 86.64 86.64
28Mx 0 13.36 100.00----- ----
lwrAL 100.00

t4x3ImE FREE  BASIS
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

ELEIGWFARYDATA % DISTRISUTION---L-meme------ - - m m - -
PmY.cr  %~wr. %ASH % S %wl %Ec---ku FSI

- - - -  ------------1---
ASH S VM I?2 m u-^-- - - - - --- -- --- - -  - - - - - -  - - - -  - v-w

CDNC:  I. 72.95 2.48 IO.68 27.35 70.17 15018 7 47.44 74.70 74.27 73.84 74.11
CmK! II. 25.97 j.41 : 0.62 25.55 67.04 14151 4 52.56 25.30 25.73 26.16 25.89
&SE 1.08
MTAL 1ao.00-, 3.81 ,,0.66 26.86 69.33 14783 100.00 100.00 100.00 100.00 100.00



0

sr?MPLE  #i
-mm-_

3/8" X 0
HExI ANALYSIS/ ----

NNERAL  ANALYSIS OF ASH FmcmrwEIGHTIGNITEDEv!sIs- -
Silica, Sib2
Alumina,Al203
Titania,Ti02
Ferric oxide,Fex)3
Lime,C%
Magnesia,MgO
Potassium oxide&m
sadim  oxide,Nax)
Sulfur trioxide,sO3
Piws. pntoxide,P205
Undetermined
Total

ALKALIS AS Na20,DRY OXL BASIS
SII;IcA lmLvE
EASE: Iy3lD  WI0

48.90
26.40
1.07
0.00
1.94
9.04
0.28
0.40
1.97
l.l.3
8.87

100.00

= 0.02
= 81.66
= 0.15
= 0.06 -
= 0.11

!
_ - - ,: - .; : . .-



WESTC?iRB3NCREEKCY3AL
----m--v-----

HOLE #KC-80-5
SAMPLE  ii8----
3/8"  X 0---

I-mlD  ANALYSIS

ULTIMATE ANALYSIS_---

AIRDRYBASIS

%I%m3lmE
%CARKlN
%FEDRXFSl
%NVRXEN
~%G-lLORINE
%SXEFUR
%ASH
% OXYGEN (DIFF.)

lToTAL

1.10 -

83.92 84.85
4.68 4.73
1.28 1.29
0.17 0.17
0.70 0.71
3.45 3.49
4.70 4.76- - - - -

100.00 100.00

FUSION TEMP.  OF ASH

Oxidizing Reducing- - - - - -
Initial deformtim 2368 2343
Softening (H=W) 2443 2422

- Softening (H=1/2  W) 2493 2478
-Fluid -. -. _ - -2763 2673. - - - _-'_-. ..:. _: : I. ._

0



AIRDR!iBASIS m1sruRF.FREEBAs1s- - - - - - - - - - - - - - - - - - - - - - - - - -

SULFATE SULFATFi
mm !%%I? LiziF E%%F loTAL xiz%T i%%F Oat lmAL!- - - - - ---w- me --I - - - ---we- -I_ -I

SAMPIE #l <0.01 .0.08 0.66 0.74 ho1 0.08 0.67 0.75
.zi?!wLE  82 <0101
i?cAblPm 83 <O,.Ol
SAMPU  #4 (0.01
.%MPla#5 (ii,.01
spMpr.5  #6 d 0,. 01
WI% 117 lo:01
Wm #8 (q.01

----------A---

<O.Ol 0.64 0.64 <oo.ol (0.01 0.64 0.64
(0.01 0.70 0.70 (0.01 (0.01 0.70 0.70
0.12 .0.59 0.71 4l.01 0.12 0.60 0.72
0.04  0.65 0.69 <o;oi 0.04 0.66 0.70
0.05 0.59 0.64 <O.Ol 0.05 0.60 0.65

.0.02 0.77 0.79 lo.01 0.02 0.79 0.81
< 0.01 0.70 0.70 < 0.01 LO.01 0.71 0.71

------------ --P---1_ ----LII---



-, ‘pi7DwcT-----

:S.wLE#l
SPMPLE $2
SAMPLE #3
SAMPLE #4
SAMPm  85
'SMPLEB6

0
-tiINERALS  L?EIRA'ICbRY

w-mm----d----e---

'HOLE  #WCC-SO-5- p - - - - -
3/8" X 0

HEAD ?!NALYSIS- - -

AIR DRY BRSIS m)IsIuRE FREE BASIS'
%KX) %Na20_I_-

(0.01 0.01
co.01 0.02
(0.01 0.01
(0.01 0.01
<O.Ol 0.02
(0.01 0.01
< 0.01 0.01
<O.Ol 0.02

% Cl

0.09
0.09
0.09

0.05
0.11
0.09
0.08
0.11

% K20 % Na20 % Cl- -se- ---

Yol0.01
~0.01
LO.01
(0.01
<co.01
(0.01
LO.01

0.01 0.09
0.02 0.09
0.01 0.09
0.01 0.05
0.02 0.11
0.01 0.09
0.01 0.08
0.02 0.11

-----w--D-  ----_I_  __-----__ ------------

m&r t % %:L&w- - - H G I- -

. - --.
o-” ““-’
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0 APPENDIX III

Spec.  No. WCC-80-4-l Formation Bickford

Locality West Carbon Creek - Drill hole 4 101.13 metres

to 101.7 m and 116.57 m to 117.00m

MEGASCOPIC PROPERTIES: Colour [ I dark grey

MICROSCOPIC PROPERTIES:

Grain size: Mode (s) .09 mm ; range .003 to .3 mm

Sphericity .77 (.45-low .97-high)

Roundness .2 to .3 (.I low - .9 high)

Types of grain contacts long, floating and concave-convex

Composition: framework grains 90%

Qz 14%

Mica 3%

Cht 5%

SRF 3% mudchips

MRF 15% metaquartzite, metasiltstone

Bioclastics 50% Recrystallized shell fragments

Accessories, opaques, etc. Iron stains

cementldiagnetics 10% calcite - from shell fra.gments
-.

ROCK NAME: Sandy Calcarenite

L
-. _ _ _ - 7 __'.  -'I \

0
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3-2

Spec.  No. WCC-T-2 Formation Bickford

Locality West Carbon Creek

Age L. Cretaceous

MEGASCOPIC PROPERTIES:

Colour [N8 + 5Y7/2 ] very light gray and yellowish gray

Sedimentary structures Graded bedding, alternating colours

Sorting very well sorted

MICROSCOPIC.PROPERTIES:

Grain size: Mode (s) .2 mm ; range .Obmm  to .5 mm

Sphericity .81 Roundness .6

Types of grain con&ts sutured and concave-convex

Composition: framework grains 95%

Qz grey 80 yellow 35 %

SRF 5% mudchips

MRF gray layers 10 yellow layers 55% metachert, metaquartzite,

metasiltstone

cementfdiagenetics 5% Si02 overgrowth due to pressure

solution

ROCK NAME Quartz Arenite

- .’ = - - - -
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G
Spec.  No. WCC-SO-T-~ Formation Bickford

Locality West Carbon Creek

Age L. Cretaceous

MEGASCOPIC PROPERTIES: Colour [ N6 ] medium light grey

Sorting well sorted

MICROSCOPIC PROPERTIES:

Grain size: Mode(s)

Sphericity .77

Types of grain contacts

Composition: framework

Qz 60%

.3 mm ; range .075 mm to .5 mm

Roundness .2

mostly sutured, some concave-convex

grains 95%

Mica 1%

Cht 5%

SRF 7% mudchips

MRF 20% metachert, metasiltstone, metaquartzite

Accessories, ooaques, etc. 1% Pyrite

cementjdiagenetics 5% SiO2 overgrowths from oressure solution

Other microscopic informa.tion high porosity

ROCK NAME: Quartz Arenite
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Spec.  No. WCC-80-T-8 Formation ktonach

Locality West Carbon Creek

Age L. Cretaceous

MEGASCOPIC PROPERTIES:

Colour [ N7-8 ] light grey to very light grey

MICROSCOPIC PROPERTIES: Grain size: Mode(s)  1.3mm;  range .3mm to 3mm

Sphericity .83 Roundness -2 Sorting poorly sorted

Types of grain contacts mostly sutured, some concave- convex

Composition: framework grains 95%

Qz _ _ _60%

Qzt 5%

Cht 5%

SRF 10% mudchips

MRF 10% metacherts, metasiltstone, metaquartzite

Accessories, opaques, etc. Iron stains

cement/diageneti.cs 5% Si02 overgrowths from pressure

solution

Other microscopic information Peculiar concentric zoning -

silicified carbonate'fossil  fragments, chalcedonic chert

formed'in place

ROCK NAHE Quartz Wake. - _-
\



3 - 5

Spec.'No. WCC-88-T-10 Formation Bickford

Locality West Carbon Creek ,

Age L. Cretaceous

MEGASCOPIC PROPERTIES:

Colour: [ I salt and oepper with iron staining where,

oxidized

Sorting bi modal

MICROSCOPIC PROPERTIES:

Grain Size: Mode(s) .4mm  & 6mm range .075 mm to .7 mm

Sphericity .73 and .85 and .02 mm to .15mm

Roundness .2 and .8

Types of grain contacts Concave convex, some sutured

Composition: framework grains 95%

QZ 40%

Cht 5%

SRF 35% Siltstone & Sandstone & Mudchips

MRF 14% metasiltstone, metaquartz

cementjdiagenetics  5% Si02 overgrowths - pressure solution
-..

ROCK NAME pebbly Quartz. wacke

I
-. -_ _ -_

c
_ _ = _-. -- .
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Spec.  No. WCC-80-T-15 Formation Monach

Locality West Carbon Creek

Age L. Cretaceous

MEGASCOPIC PROPERTIES:

Colour: [ 5y 4/l 1 olive grey

Sedimentary structures rugs lined with quartz crystals

Sorting moderatley sorted

MICROSCOPIC PROPERTIES:

Grain size: Mode(s) .lmm ; range .02mm  to .5 mm

Sphericity .79 Roundness .5

Types of grain contacts mostly sutured some long and concave

convex

Composition: framework grains 80%

Qz 50%

Cht 30%

cementldiagenetrics  30% SiO2

Other microscopic information silicified fossil fragments -

chertification  in place-.
ROCK NAME Quartzite ,

I -
-_ _ - = _ .

I
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0
Spec.  No. WCC-80-T-20 Formation Bickford

Locality West Carbon Creek

MEGASCOPIC PROPERTIES:

Colour [ N6-N8] medium light to very light grey

Sedimentary structures planar crossbeds

Sorting well sorted

MICROSCOPIC PROPERTIES:

Grain size: Mode(s) .lmm ; range .25 mm to .Ol mm

Sphericity .81 Roundness .3

Types of grain contacts

Composition : framework

Qz 63%-

mostly sutured, some long and concavo-

convex

grains 95%

SRF 8% Mud- -

MRF 20% metaquartzite

Accessories, opaques, etc. 1% chlorite opaques 3%

cement/diagenetics 5% Si"2  overgrowths - pressure solution

ROCK NAME orthoquartzite

!
-~  -_ _ _ - -.

,
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Spec. No. WCC-80-T-37 Formation Monach

Locality West Carbon Creek '.

MEGASCOPIC PROPERTIES:

Colour : 1~8-7-1 very light to light grey

Sorting poor sorting

MICROSCOPIC PROPERTIES:

Grain size: Mode(s) .6mm range .lmm to 2 mm

Sphericity, .75 Roundness .4

Types of grain contacts sutured and concave-convex

Composition: framework grains 95%

92 80% Mica 1 %

Cht 2%

SRF 2% yudchips

MRF 10% metachert, metasiltstone, metaquartzite, strained

quartz

Accessories, opaques, etc. Pyrite in stringers 5"I0

cementldiagenetics  5% Si"2 overgrowth - pressure solution

ROCK NAME Quarts. wacke
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APPENDIX IV! Mehn Maximum Vitrinite Reflectance (R max) and Distribution of Vitrinite
Reflectance for West Carbon Creek Coal Samples

llinerals
Lab No.

81314
8 81315
81316

! 81336
81317
H1318

81319
' 81320

: 81321
41322
81323
81324
Ill325
81326

01327
81328
81329
81330
81331
81332
81333
0 I. 3 3 4
a1335

WCC-80-3 1
WCC-80-3 6~
WCC-80-3 6B
WCC-80-3 8:-
WCC-80-3 1'0,
WCC-80-3 11
WCC-80-3 18
WCC-80-3 23

WCC-80-4
WCC-80-4 lf
WCC-80-4 15
WCC-80-4 17
WCC-80-4, 20
WCC-80-4 24

.-
WCC-80-5  1
WCC-80-5. 4%
WCC-80-5
WCC-80-5 :
WCC-80-5 13
WCC-80-S  17 & 1
WCC-80-5 20
WCC-80-S 24
WCC-80-5 27

4

-

i

0

-
R max (%I

1.04
1.02
,1.03
-1.05
1.08
1.03
1.06
1.08

1.04
1.05
1.05
1.06
1.07
1.08

1.09
1.09
1.12
1.08
1.15
1.15
1.18
1.11
1.17

i---m -_-.--_.

-

L

8

4

2

2
\

ii
18
4
2

14
8
4

42
38
56
48
14
40
28
18

22
6
4
4

38 24
46 32
38 44
36 44

E ;i

4 26
2 10

Half V-Stage 8 Distribution

l.OO-
1.04%

14
2
2

4

1.05-
1.09%

-
1I1
..lO-
L.14%

42
28

;:
42
42
36
46

4
4
2

12
36

28
28

12
16
14
12
16
42

26 16
52 24
34 40
42 34
14 28
12 38
4 24

36 38

I-

-

1

1.15-
1.19%

6

2

2

4

2

22
12
22
10

z:
26
18

I

1.20-
1.24%

4

4

16
12
36
4

--

1.25-
1.295

10
2
1 0
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WFSFCARE3NcXlEEK~~
- - - - - - - - - - - - - - - - -

HOLE #WCC-80-3__---------
SAMPLE #4
3/8" X 0-------

HEaD ANALYSIS--------

MINJBALANALYSISOFASH  PJZCENTWEXCJFP IGNITH) BASIS--_-___---_-- ___________---__-___----

Silica, Si02 58.60
Allmlina,Alm3 17.20
Titania,TiO2 0.86
Ferric oxide,Fe203 '7.85
Lime,CaO 4.53
Magnesia,MgO 2.63
potassium oxide,KB 1.49
sodium oxide,Na20 0.82
Sulfur trioxide,S03 2.31
Phs. pentoxide,P205 1.60
Undetermined
Total

2.11- - -
100.00

ALKALIES AS Na20,DRY COAC BASIS = 0.15
SILICAVAUIE = 79.61
BASE: ACID RATIO = 0.23

. _ = 0.19.  '- -_ FOULING--INDEX
SLKX;MGINDM = 0.17



SUNNYVALEMINERAIS  LhEORA?QRY

WE.9TC?Ni3NCWEKCOAL-----_____---------
HOLF,  #m-80-3---____---

SAMPLE #4--__---
3/8" X 0--------

HEAD ANALYSIS-----------

ULTIMATE ANALYSIS---------------

%‘mIsimE
%cARBm
%HYDraxN
%NLWRXEN
%CHUXRINB
%suLFoR
%zciH
% OXYGEW (DIFF.)

loTAL

AIR DRY BPS-IS- ----I--

1.37
78.71
4.68
1.42
0.21
0.76
7.94
4.91----

100.00

m1sIuREFREEBAs1s

-

79.80
4.75
1.44
0.21
0.77
8.05
4.98

100.00

FUSION TEMP. OF ASH-_-----__-

Oxidizing Reducing__---- -----

Initial deformation 2259 2188
Softening (H=W) 2357 2280

_ Softening (H=1/2 W ) 2430 2363
-Fluid - -. - - -2656 2646 _ . _.._



0 SUNNYVALE MINELRALS

I. ‘_..,

0 s

WESTCARdNC!REEKCOAL
- - - - - - - - - - - - - - - - - - -

HOLE #wx-80-3me--A--------
106.14-106.85 MEnEkE------____I-----_

SIMPLE #5--------
3/8" X 28M----------

WASHABILI'IY TFST--------------

AIFi DRY ENIS IKJISNREFREEBASIS__-------_----------_________l___l____  ------------I-------------^
mm %Ii2cl%AsH  8s %vM %Ec Em FSI %ASH  %S %Wl %Fc E mv-e - - - - -- -- -- ---- --- - - - - --- --- - - -

HFAD 1.25 8.66 2.15 32.50 57.59 13599 8 8.77 2.18 32.91 58.32 13771

SP. GR. % ViT.--me--  ---

1.300F 58.68
1.350F 18.73
1.400F ,9.92
1.450F 2.78
1.550F 1.70
1.550s 8.19
m m 100.00

IaBIuREFREEBAs1s ,

BASH

2d34'
6..79

Il.81
17.28
24.'62
'52.36
9:ilo

ELEMEW!ARY DATA.l-------_l___-----_----
%S %W %Fc mu- - ,-__ --- ----

0.89 32.95 64.71 15004
0.88 32.22 60.99 14248
0.79 28.88 59.31 133;l
0.78 27.68 55.04 12281
0.90 26.19 49.19 10932

15.52 15.66 31.98 5402
2.07 30.73 60.27 I.3769

I-----

FSI
- - - - -
% WI!.

8 l/2
8
6 l/2
7
7
1

58.68 2.34 0.89 32.95
77.41 3.42 0.89 32.77
87.33 4.37 0.88 ,32.33
90.11 4.71 0.87 32.19
91.81 5.14 0.87 32.08

ioo.00 9.00 2.07 30.73

CUMULATIVE DATA,------------------
%ASH  %S %vM--m-e  ----- em- %Fc  B T U

-- --I-

64.71 15004
63.81 14821
63.30 14656
63.04 14583
62.78 14515
60.27 13769

/



0 0
-1  --I

0 ’

, ’ FiRI-LnwLINGcREzKcoAL-------_---l__l-
IDLE #WCC-80-3--------------

106.14-106.85 MEnX?S------------------
SANPLE #5-^-------
28M x 0-e---e--

EUXATICN TEZiT-----------

m---------
SIZE %wExGHT cm-l. %wr.I-- __- --------

3/8" x 28N 92.25 92.25
28~ x 0 7.75 100.00----I- ----

TOTALI 100.00

MxcsIvRF:FREEBAS1s------------------------------------------------------- - -
WARY DATA % DISl'RIEUTION-----_-----_----------------------- ------------------_---------

SP. GR. % WI'. %AsH %S %vM %Ec BTU FSI ASH S WI EC K-N---- - ---- -/ --- -_I --- --- ^-_- mm-- -- -- -- m-e-

m I. 53.77 4.k 1.03 31.39 63.76 14564 8 30.00 36.79 53.88 57.16 56.33
CCXK*II 46.23 13.16 2.06 31.25 55.59 13130 7 l/2 70.00 63.21 46.12 42.84 43.67
!IQTAL 100.00 8.69'. 1.51 31.33 59.98 13901 100.00 100.00 100.00 lOO.Od 100.00

* AliX CONTAINS 4.76 % OF REWSEi



0

0

SUNNWGEMINERAL5L?iE%JRA'IORY

WE.9CARE3NQUEKCDAL------------__
HOLF,  #KC-80-3---------------

SAMPLE #5--------
3/S" X 0-------

HEAD ANALYSIS---------A

MINERALAh'ALYSISOFASH  PERCEHTWEIGHT  IGNITEDEASIS----------------- --- _----_-_A-_-_-

Silica, Si02 29.30
Allmli.na,Al~3 l.3.00
Titania,TiO2 0.45
Ferric oxide,Fex)3 30.30
Lime,CaO. 8.03
Magnesia,MgO 3.99
Potassium oxide,K20 0.99
sodium oxide,Nax) 0.25
Sulfur trioxide,S03 10.31
Phos.  pentoxide,P205 0.88
Undetermined 2.50- - -
leal 100.00

ALK?&IEs AS Na20,DRY COAL BASIS = 0.08
s1LICAvALm = 40.91
BASE: IY3ID  RATIO __ = 1.02
FouLItG INDEX = 0.25
SLAGGING INDFX = 2.22

0



0 -MINER?CS LAEORATORY

HOLE #WCC-SO-3--_-_-_--_--
m4Pm P5
3/S" X 0

HERD ANALYSIS-----------

ULTIMATE ANALYSIS

0

%rnIsIuRG
%CARlDN
%HYDFOGEN
%NITRCGEN
%cHulRINE
%SULFUR
%?SH
% OXYGEN (DIFF.)
mAL

AIRDRYBASIS

1.25
77.13
4.92
1.51
0.24
2.15
8.66
4.14
---

100.00

MXmJREFREEBAsIS______-----------
-

78.11
4.98
1 . 5 3
0.24
2.18
8 . 7 7
4.19- - -

100.00

FUSION TEMP. OF ASH

Oxidizing Reducing- - - - _-----

Initial defonnatim 2283 2102
Softening (H=W) 2305 2126_
-Softening' (H=l/2  W) - 2380 .2137. --- ::
Fluid 2561 2278

--____--__---~_______________--------------------

0



.O SUNNYVALE MINERALS

WESif2iIiB3NtibAL------^------
HOLE #m-80-3------------

154.50-155.63 METERS

d ’

SAMPLE #6---e-s
3/E" X 28M--------

WASxABILIlY TEST

I AIR DRY BASIS rnIsNREE,REEBASIS---------------__-------------  -------------------__~-

mm %HX)%PSH  %S %vM %Fc Em J!sI %AsH  %S %W %Fc!  Blv- - - - - - - ---- - - - --- - - - --I - - e-w I_ - - ____-

HEAD 1.33 l.3.74 0.58 25.68 59.25 12754 5 l/2 13.93 0.59 26.03 60.04 12926
----------l-------_-------------l--ll--------- -F---------

MxSlvFmFREEm1s-------------------------------------------------------------

SP. GR. % WI'.------ ---

1.300F 23.49
1.350F  42.52
1.400F  10.56
1.450F 3.82
1.500F 1.95
1.550F 1.14
1.600F 1.02
1.800F 2.12
1.8005 13.38
lsYrAL 100.00

Et&KCARY DATA---------------II---____l____ll
%ASH % S %vM %?x Em FSI- - - --- --- --- - - - ----

1;83 0.59 29.33 68.84 15113
3;12 0.70 28.26 68.62 14823

lo.'61 0.56 27.57 61.82 13586
17.:60 0.61 27.30 55.10 12362
23.18 0.12 25.74 51.08 11479
28.40 0.52 24.07 47.53 10603
34;36, 0.07 22.70 42.94 9651
39.82 0.38 21.72 38.46 8096
64,37 0.39 16.77 18.86 3991
14..13' 0.59 26.57 59.30 12908

8
3 l/2
3
3 l/2
4
3 l/2
1 l/2
1 l/2
0

CUMUIATIVE DATA
% wr. % ASH %S %vM %EC- - - ----- - - - - - -
23.49 1.83 0.59 29.33 68.84
66.01 2.66 0.66 28.64 68.70
76;57; 3.76 0.65 28.49 67.75
80;39 4.41 0.65 28.44 67.15
.82.34 4.86 0.63 28.37 66.77
83148 5.18 0.63 28.31 66.51
84.50 5.53 0.62 28.25 66.22
86.62 6.37 0.62 28.09 65.54

100.00 14.13 0.59 26.57 59.30

Em
--

15113
14926
14741
14628
14554
14500
14441
14286
12908

_-------_.- -I_ ----- A__..---. ..------



0 0
SWNYV&EMINER?CS  LABBA'IORY

-.
0

i

’ .

Horn #Kc-so-3------___---_I
154.50-155.63 MEPEFG----------------___

SAMPLE #6---___-_-
28Mx 0

SIZE % WEXGHT cm. %wr.I------ I---^- ---___--

FKTATION TEST--------------

Sll7UCXJRFS

3/E" x 28M 92.83 92.83
28~ x 0 7.17 100.00-_---- -----
lwr~ 100.00

M)IsNREFREESASIS

ELEMENFARY DATA % DXTRIEUTION_-------------__----____l__________l -------1------------__I______
SP. GR. '% wr. %ASH  %S %vM%Ec BTU Es1 ASH s VM EC mslw---m - - - ---- - - - - - - --__ - - - ---I ---I ---- - - - -

CON2 I. 73.98 5.79 0.63 30.05 64.16 14372 5 l/2 41.37 76.39 75.56 78.81 78.73
CON2 II. 21.13 14.98 0.62 28.12 56.90 12523 3 l/2 30.58 21.48 20.20 19.96 19.60
REWSE 4.89 59.36 0.27 25.53 15.11 4611 0 28.05 2.13 4.24 1.23 1.67
!twrAL 100.00 10.35 0.61 29.42 60.23 13;04 100.00 100.00 100.00 100.00 100.00



0

0

wEspcARB3NcREMcOAL----------______-
Horn #m-80-3-_--_-_-__

SAMPLE 86------_
3/8" X 0------

HmD ANALXSIS

MINERAL?+NALYSISOFASH  P!ZKENl? WEIGH!l'IGNITEDB?CJS---------_--_ _---____-_-________
Silica, SiO2
AJmina,Al203
Titania,TiOZ
Ferric oxide,Fe203
Lime,CaO
Magnesia,MgO
Potassium oxide,KB
Scdim  oxide,Nax)
Sulfur trioxide,S03
Phos.  pentoxide,Px)S
Undetermined
Total

ALpLIEs AS Na20,DRY CoAt BASIS
SILICA VALUE
BASE: ACID RATIO

48.80
19.70

0.65
4.15
8.88
3.54
2.23
0.38
5.28
2.18
4.21-----

100.00

= 0.26
= 74.65
= 0.28
= 0.11. - - -
= 0.16

0



:0
t
/

% !EnsmRs

HOLE #WCC-80-3
SMPLE#6----__-_
3/a'* x 0--___--_

HERD ANALYSIS -

%cARBDN
%liYDrn
%NIPmxEN
%CHIDRINE
%suLFuR
%i%H
%OXYGEN (DIET.)

TOTALI

AIR DRY BASIS m1sIuRE?mEEBAS1s------w-P ----__-__-_-_-__-_

1.33
73.64 .
4.34
1.33
0.20
0.58

13.j4
4.84- - -

100.00

-

74.63
4.40
1 . 3 5
0.20
0.59

13.93
4.90- - -

100.00

ZTJSION TEMP. OF ASH---------_-----__

Oxidizing--__-___

Initial deformation 2273
Softening  (H=W) 2368
Softening -(H=ljlz  W) 2G.3
Fluid 2721
-- --L---------------

Reducing--e-____

2263
2343 _ _ _
2373'
2665

---------------__

0



WNNYVAW M1NFBAL.i0
WESTCARKlNcREEKCQAL
__-__-___-emm-_---e-

HOLE #XX-80-3---_-------^--
197.81-198.44  MEZEBS

SAMPLE #7---------
318'0  x 2aM----------

WASHASILITY TEST'-.--.-m--+-e-

AIR DRY BASIS m1sruREFREF.BAs1s_-----------_--------------------------- --------------------_I_____
PRODUCP %H20%ASH % S  %vM %EC EVJ FSI %ASH  %S %vM %Ec E-Ill-----_ ---.- --__ -- - - - - - - - ----- ---- - - - --I -e-e
HFAO 1.21, 2.68 0.71 26.42 69.69 14714 6 l/2 2.71 0.72 26.74 iO.55 14894

-----------------,I-,-------____--,-------------,----,--------_---,--

m1spuREFREEBAs1s--------------------------------------------------I--------------

.EUIEWl'ARYLV+TA UNUIATIVEDATA
SP. GR. % wr.

___l____________l_---------------  -------------------------------
%ASH % S %wl%Fc Jml FSI % WI?. %ASH %S %W %FC B'IU----- ---- -me-  --- m-' I- --- -w-e ---I  --- ----a  --- - -  mm--

1.300F 42.40 1.26
‘49.53

0.8.5 27.80 70.94 15180 a i/2 42.40 1.26 0.85 27.80 70.94 15180
.1.350F 1.95 0.70 27.35 70.70 15006 3 l/2 91.93 1.63 0.77 27.56 70.81 15086
1.400F 5.98 7.43 0.78 26.39 66.18 14231 2 l/2 97.91 1.99 0.77 27.49 70.52 15034
1.4005 2.09 27.7$ 0.68 24.61 47.64 9978 1 100.00 2.52 0.77 27.43 70.05 14928
mTAL 100.00 2.52 0.77 27.43 70.05 14928

0



0
SRI-lxJwLIM;c!REJxccaL~~---__---_-_-__-_-_

HOLE #WCC-80-3--------------
197.81-198.44 METERS

SAMPILE  #7
28M X 0---------

FIRTATION TEST

__
0

SIZE %wEIGHT CUM.  %wr.--s-w - - - - ---__-

3/8" X 28M 90.61 90.39
28~ x 0 9.39 100.00------_ -----
loTAL 100.00

ELEMEWARY DATA % DISI'RIBUTION----------------------------------- -------------I---c--_I_____
SP. GR. % wr. %ASH  % S %vM %lx! mu FSI ASH S VM Ft. Em---__ - - - --- --- --- -I_ ---- I- -I- ---- --_I  --_-

CON2 I. 82.12 2.05 0.72 32.41 65.54 14923 6 58.01 83.83 82.80 82.86 82.90
cObK*II 17.88 6.81; 0.64 30.92 62.27 i4135  5 l/2 41.99 16.17 17.20 17.14 17.10
!mTAL 100.00 2.90, 0.71 32.14 64.96 14782 100.00 100.00 100,00  100.00 100.00
------------------------------------I-----------------

* ALSO CXX?lXINS  0.85 % OF REFUSE



i %NcXW&EMINERALSL&WFWIO~

WESFCARBlNCREiSCOAL
HOLE #WCC-80-3------------

SPMPLE #7------
3/0" x 0------

HEAD ANALYSIS-----------

MINEUALANXYSISOF?!SH  PEIK3ENpWEIGHT IGNITEDB?b%tS_______----__----~~ _________-__-_--_-_-

Silica, Si02 52.80
Alumina;A1203 16.40
Titania,Ti02 0.88
Ferric oxide,Fex)3 15.20
Lime&& 3.27
Magnesia&O 3.63
potassium oxide,KB 0.64
sodium oxide,Na20 1.68
Sulfur trioxide,SO3 2.40
Pbos.pentoxide,P2O5 0.37
Undetermined 2.73-----
Total 100.00

ALKALic; AS Na20,DRY COAL BPSIS = '0.06
SILICA VALm = 70.49
EASE: PlJID  RATIO = 0.35
FouLm rNDm = 0.59_. -. -
SLAGGINGINDEX = o;25'  . - -



0

STNNYVALEMINERAI.9 LVXX-#L~ORY

WFSTCARB3NmCOAL
--___~~~~-_----_-__

HOLE m-80-3
SmlPLE #7I - - - -
3/8" X 0----I

HFAD ANALYSIS

ULTIMATE ANALYSIS---------I----

%Mcmz.um
%CAREDN
%HYDRXEN
%NIrmxFm
% CHLORINE
%suLFuR
%ASH
% OXYGEN (DIFF.)
7DTm

AIRDRYBASIS___-----

1.21
82.50
4.86
1.39
0.22
6.71
2.68
6.43

100.00

m1sIuREFREF.BAs1s- - - - - --------
-

83.51
4.92
1.41
0.22
0.72
2.71
6.51- - -

100.00

EUSION TEMP.  OF ASH----------------

Oxidizing. Reducing- - - - - -  - - - - - -
Initial deformation 2318 2192
Softening (H=W)  2448 2228
Softening (H=1/2 W) 2468' 2278_
-Fluid - -. - -2677 2565. - - - _-..-

- - _ _ - -__-------  ____-- --------__-_-------

0



0 0 0 ’

wEspCAREONCREEKCDAL
HOLE #KC-80-3--------mm___

3/8" X 0
HEAD ANALYSIS

AIR DRY BASIS------------------_-I_________

m SULFATE
PROIXKX As%S i!iE%iF O&RC

mAL----__ -m pgC
w--w -v-w- "rnC- - - - mAL---- ---mm- ---_I ---_ _I

SwPlx#l (o.oi 1.25 0.44 i.69 (0.01 1.27 0.44 1.71
SMPLJZ #2A <o.oi 0.61 0.30 0.91 (0.01 0.62 0.30SAMPLE 0.92

#a, (0.01 0.25 0.53 0.78 (0.01 0.25 0.54 0.79
s?NPm  #3 (0.01 0.07 0.55 0.62 <O.Ol 0.07 0.56

(0.01:
0.63

s.AxPm  114 (0.01 0.76 0.76 do.01 (0.01 0.77 0.77
SAMPLE %5 < 0.01 1.42 0.73 2.15 (0.01 1.44 0.74 2.18
SAMPLE  #6 (0.01 0.02 0.56 0.58 <O.Ol 0.02 0.57 0.59
SAMPLE  #7 (0.01 ~0.01 0.71 0.71 ( 0.01 (0.01 0.72 0.72

-------------------------------------------------------------------------------_--_-_



n 0

SUNNYVALEMINERAl.  LABXATK)RY

WEWC!ARB3NCRJEKCYXL
----------------_----

HOLE #WX-80-3--_--------_-
3/E" X 0
HUD ANALYSISm--------m-

wATERsxuBLEALwILIEs--------------------_I____

:PFmmT------

AIR DRY BASIS m1sruREFREEI3AS1s__-_-_I_------- --__-----------
%KM %Na20 % Cl % K20 % Na20 % Cl--- ---- -- --- I-- ---

SAMpLe #l (0.01 0.01 0.10 (0.01 0.01 0.10
SPMPLE WA I (0.01 '0.01 0.13 (0.01 0.01 0.13
SAMPLE P2s (0.01 oio2 0.07 (0.01 0.02 0.07
.c%MPLE  #3 (0.01 0.01 0.09 (0.01 0.01 0.09

.SAMPLE#4 <O.Ol 0.02 0.10 '<O.Ol 0.02 0.10
,sAMPLE #5 (cl.01 0.01 0.08 (0.01 0.01 0.08
,sAMpLE  #6 (0.01 0.03 0.12 (0.01 0.03 0.12
<s!MPLE#'I JO.01 0.01 0.12 <O.Ol 0.01 0.12

mm % YELam HGI--e--m ---------- - -

l-75-1.45
2.58



0
SONNKUEMINJB?U  LABORATORY

WESFCAREJ3NCREEKCOAL

HOLE #WX-80-4I ---m---m-
74Tz75.93  Mlzrms---------------

SPMPLE #l
3/8" x 28&l- - -

WASmSILITY  TFsT-I--------

ASRDRYSASIS l‘lxm.mFREESr?sIS- - - - - - - - - - - - - - --I--_
PRfkCT %HX,%ASH  %S %vM %JX! S!lU E'S1 %Z!SH %S %VM %LFc  SVJ- - vT - --^ - - -  - - -  - - ---- - - - - - -

* _ 1.27 12.66 0.66 28.63 57.44 12999 7 12.82 0.67 29.00 58.18 13166

SP. GR. % WI!.--m-v- - - -

1.300F . 24.04
1.350F 32.87
1.400F 12.97
1.450F 11.75
1.500F 3.41
1.550F 2.19
1.600F 1.73_ ~~~_~.~_~~~-_--~-~~~~.~~-~
1.800F 5.22
1.800s 5.82
WPAC 100.00

m1sNREFREEBAs1.5----------___----__-______l____l________- ---------

l%EMFtQARY DATA
%ASH-I_

1.'87
4:75

ll..$S
17.29
24.35
30.p
35 i4'-~-._~-  ~~~
44.53
58.43'
13.38

%S %vM- - -

0.77 33.49
0.79 31.63
0.70 29.98
0.66 29.06
0.61' 26.96
0.58 25.42

~_0,4.8-_2$.~13_~~~
0.34 23.36
0.23 16.29
0.69 29.83

%FC slu FSI- - - - ----

64.64 15033 8 l/2
63.62 14536 7 l/2
58.34 13405 6 l/2
53.65 12461 4 l/2
48.69 12427 6
44.39 10382 6 l/2
m3P~..73m~ -~m9618-~~m6---~~-
32.U. 8061 2 l/2
25.28 4264 l/2
56.79 13081

CUMULATIVE DATA- - - - - - - - I _ - - _ _ _ - - - - -
%S %wl %Fc EIU- - -  - -  - -  - - - -%wr. %AsH---- ----

24.04 1.87
56.91 3.53
69.88 5.05
81.63 6.81
85.04 7.51
87.23 8.08
m88,~96~-8~;61
94.18 10.60
100.00 13.38

0.77 33.49 64.64. 15033
0.78 32.42 64.05 14746
0.77 31.96 62.99 1 4 4 9 7
0.75 31.55 61.64 14204
0.75 31.36 61.13 14133,
0.74 31.21 60.71 14039

0;74- -3lmcOP~--60,30- ~13953--~
0.72 30.67 58.73 13626
0.69 29.83 56.79 13081



0 cl
SWNYWLEMINERALS  LMXATORY

HRI-lxYdLIt%  CREEls  COAL
-A------.m-.m--------

HOLE #KC-80-4----_---m-m.
74.81-75.93 MmJTRS-----------------

SPMPLE #l-------
28Mx  0---------

F‘LOTATION TFST-I----------

m---------
SIZE %wEIGHT CUM. %wr.- - - - ----- - - - -

3/E" X 28M 96.28 96.28
28M X 0 3.72 100.00----- -----
lOTAL 100.00

E&EMEWPARY DATA % DISTRIEUTION--i--------------------------- --------------------__--
SP. GR. % WJ!. %I?SH  % S %vM%Er BTU F S I ASH S u-l Fc E m- - - - - - - I_ -_ - - - ---- - - - - - - - - - - -I-
am I. 79.71 4.72 0.67 30.52 64.76 13973 7 37.57 84.09 80.91 86.15 84.16
03tK!*11 20.29 30.81 0.50 28.29 40.90 10333 5 62143 15.91 19.09 13.85 15.84I
TOTAL 100.00 10.01 0.64 3q.07 59.92 13234 100.00 100.00 100.00 100.00 100.00
_______________1_1_____l______________l_----------------------------------------- -----m-e

;
' , * AIKI CONPAINS 3.75 % OF REFUSE



i
:o

0

SWNYVXEMINERAISLJGXIRA'IWY

WESTcARB3NcREH<coAc-----------------
SOLE #WCC-80-4___--------

SAMPLE #l- - - - -
3/8" X 0-------

I-Em ANALYSIS-_-__-_-----

MIW&L?W%LYSISOFASfi  PERCEWl' WEICJFP IGNITEDBASIS------~-- ____--_------ - - -

Silica, Si02 55.40
Alumina,A1m3 17.50
Titania,Ti02 0.76
Ferric oxide,Fex)3 ll.50
Lime,CaD 3.78
Hagnesia,MgQ 0.30
Potassium oxide,KZO 1.84
sodium oxide,Nax) 0.35
Sulfur trioxide,S03 2.05
Phos. pentoxide,Px)S 1.93
Undetermined 4 . 5 9----
Total 100.00

ALKALIES AS NaX),DRY alAL BASIS = 0.20
SILICAVALUE = 78.05
EASE: XID RATIO = 0.24
FOULIX  INDFX = 0.08
sLAGGti.INDm

- _ = ,335 - - -



SUPLNYVALEMIN?BALSL.?B%A'IORY

WE3l?C?iRJDNCREZKCfXL_____------_-_-_-__--
HOLE m-80-4

3/a'* x 0-------
HERD ANALYSIS--WV----

ULTIMATE ANALYSIS

AIRDRYBASIS MXEmREFREEBAs1s

0

%MDIsNRE
%cAREoN
%- HYDFcGlN

% NITRoc;EN
% CHmRmE
%SJLFUR
%ASH
% OXYGEN (DIET.)

TOTAL

1.27
73.76
4.56
1.30
0.20
0.66

12.66
5.59- - -

100.00

-

74.71
4.62
1.32
0.20
0.67

12.82
5.66- - -

100.00

FUSION TEMP.  OF ASH_____-__----

Initial deformaticn
Softening-(H=W)  -
Softening (H=1/2  W)
Fluid

Oxidizing__-___-

2238
2409
2458
2613

Reducing__----

2183
2254 - - :. - ._.
2309
2602

0



SAMPLE #2--------
3/8" x 28M# ----------

WASHABILITY TEST

AIR DRY BASIS mmmEl?REEBAs1s-------___-----__---_l_____l__l_______  ----^---_l_----_---_-----

PMY.KT %H2&%ASH %S -%vM  %Ec Em FSI %ASH %S %vM %Fc lmJ- - - - -,- -- --- - - - - - - - -I- - - - --- - - -

HEAD 1.12 25.83 0.61 27.04 46.01 10934 7 l/2 26.12 0.62 27.35 46.53 11058

SP. GR.-----

1.iOOF
1.350F
1.400F
'1.450F
1.500F
1.55tF
1.600F
1.800F
1.8005
lsYrAL

% WI-.._---

51.18
10.76
3.84
1.60
1.26
2.18
1.34
6.98

20.86
100.00

mLsluR?3  FREE BASIS
-----------------_1______________I______----------------------

ELEMEWARY DATA-_--_------------__________I_
%ASH %S %ml%Fc mu F S II-- --- se- -__ -__ ---I

2.94 0.86
7.84 0.79

12.9b 0.80
19.73 0.77
24.50 0.75

'29.78 0.73
34.42 0.55
45.01 0.53
82.99 0.13
25.Q3 0.66

34.70 62.36 14707 9
33.79 58.37 13857 8 l/2
33.05 54.05 I3200 8 l/2
31.72 48.55 11957 8 l/2
31.18 44.32 11231 8
27.14 43.08 10367 7 l/2
26.74 38.84 9612 7
23.29 31.70 8007 5 l/2
13.04 3.97 1921 0
28.86 46.11 11172

,

CXlMUIATIVFaDATA-------------------------------
% WI!. %ASH %S %vM %EC EilV--- ----- ---- --- ---- ^--

51.18 2.94 0.86 34.70 62.36 14707
61.94 3.79 0.85 34.54 61.6'! 14559
65.78 4.32 0.85 34.45 61.23 14480
67.38 4.69 0.84 34.39 60.92;14420
68.64 5.05 0.84 34.33 60.62 14361
70.82 5.81 0.84 34.11 60.08 14238
72.16 6.35 0.83 33.97 59.68. 14153
79.14 9.76 0.80 33.03 57.21 13611

100.00 25.03 0.66 28.86 46.11 11172



I ’
SRI-KwLIrGc!REExamL-----------------

HOLE #KC-80-4--------------
111.35-112.22 METERS

SAMPLE #2
2mx 0--------

FUXATION TFST------------

SIZE---_

3/E" X 28~ 93.73 93.73
28~ x 0 6.27 100.00------_ - - -
TOTAL 100.00

. EUMEt?FAR!f  DATA % DISIRIEUTION------------------------------------ -----------------------------
SP. GR. % WT. %ASH'  % S %vM%Ec m u  F S I ASH S VM 'Fc BTU------ -__- ----, --- --- -__ ___ --_- I-- mm- mm- - - ---^-

03x I. 77.43 7.46' 0.78 33.64 58.90 14202 8 37.35 98.21 82.41 86.16 84.88
*03K*II 22.57 42.92 0.05 24.64 32.44 8681 6 62.65 1.79 17.59 13.84 15.12

mAL 100.00 15.46. 0.62 31.61 52.93 12956 100.00 100.00 100.00 100.00 100.00

* AIs0 COt?lYUNS 6.7 % OF REEUSE



WESTCARKlNCREEKO3AL

0

HOLE #WCC-80-4-----------
SAvPLE'it2------
3/8" X 0

HEAD ANALYSIS---------

MINEXALANALYSISOFASH  PERCENTWEIGHT  IGNITED BASIS--------- ----------~--

Silica, Si02
Allmlina,Al203
Titania,Ti02
Ferric oxide,Fex)3
Lime,CaO
Magnesia&O
Potassium oxide,KB
Scdim  oxide,Na20
Sulfur trioxide,S03
Plms.  pentoxide,P205
Undetermined
Total

ALKALI?&  AS Na20,DRY COAL BASIS
SILICAvArm
ERsE:?mDRATIO
FmJLlxTNDEx -.

69.60
16.50
0.77
5.13.
1.16
1.20
3.20
0.33
1.21
0.41
0.49

100.00

= 0.64
= 90.28
= 0.13
= 0.04 .
= 0.08



0 - M I N E R A L S  LABXATQRY

HOLE #KC-80-4
zcJA!@m  92---_-__
3/8" x 0-----_

HEN ANALYSIS'

0

%MoIsmRE
%cAREoN
%HYDRcGEN
%NITfloGEN
8 CHLoRrcaE
%suLFuIl
%A%
% OXYGEN (DIFF.)

'MTAL

AIR DRY BASIS__-------

1.12
57.61
3.51
1.19'
0.17
0.61

25.83
9.96- - -

100.00

ULTIMATS ANALYSIS

mIsIuRF:~BAsIs--------__---
--

58.26
3.55

.1.20
0.17
0.62

26.12
10.08-__

100.00

FUSION TEMP. OF ASH--------------.z-

Oxidizing Reducing-------- -----

Initiel  deformtim
softening (H=W)  _
&ftening (H=1/2  W)
Fluid

2348 2333
2p?3 2533 . .
2714 2 6 6 ;

j2777 )2777



n 0L-J SUNNYWUMINERALSLAB3RATDRY

WES?CARKlNCREEKcOAL-----------------
HOLE #WC-80-4-------------

117.00-117.78 METERS
sMPLa#3--------
3/v x 28~-_----_-

WLSHABILITY TEST

AIR DRY BASIS bKxmJREFREEBAs1s------------------------------- -------m--m ----e-m_-
mm %H2O%ASH %S %vM %EC ElU FSI %I?SH %S %vM %Fc ETU- - - - - - - -- - - - - - ----- - - - - - - - - - ----
HE?cl 1.10 12.13 0.82 28.52 58.25 13250  7 l/2 12.26 0.83 28.84 58.90 13397

SP. GR. % wr.--__- _ _

1.300F 54,66
1.350F 15.96
1.400F 4.l.3
1.450F 7.41
1.500F 1.87
1.550F 2.00
1.600F 1.21
1.800F 10.01
1.8005 2.69
lwrAL 100.00

EILEMEWARY DATA1--------1-------____I______
%ASH  %S %vM%Ec KTJ Es1- - - a- we- -_- --_- - - -

1.52 0.83 31.81 66.67 14982 8
5.qo 0.73 28.86 66.14 14517 8

14.47 1.16 27.40 58.13 I3075 6

19.25 1.52 27.19 53.56 12216 6 l/2
24.h 1.38' 25.71. 50.08 11435 4 l/2
29.86 1.22 ,25.17 44.97 LO543 3

34.5'4 1.06 24.82 40.64 9859 11/2

47.56 0.65 20.23 32.21 7858 1
60.89 0.46 15.69 23.42 5636 0

11.53 0.87 28.89 59.58 13450

C?lMUIATIVFo  DATA----------_-_-______l_ll__
% wr. %AsH  %S %vM %Ec HnJ----- ----- ----- -- e -----
54.66 1.52 0.83 31.81 66.67 14982
70.62 2.31 0.81 31.14 66.55 14890
74.75 2.98 0.83 30.94 66.08 14790
82.22 4.46 0.89 30.60 64.94 14556
84.09 4.90 0.90 30.49 64.61 14487
86.09 5.48 0.91 30.36 64.16 14395
87.30 5.88 0.91 30.29 63.83 I.4332

97.31 10.17 0.88 29.25 60.58 13666

100.00 11.53 0.87 28.89 59.58 13450



HOLE #m-80-4---------------
117.00-117.78  METERS

SIZE

3/8" X 28&fI
28M X 0----__
lcTAL

. swPLE#3- - - -
28Mx  0
--------_

FIRTATION TEST

% WEIGHT cml.  %wl!.- - - -------

91.10 91.10
8.90 100.00----

100.00

m1sNRE  FREE  H?+sIS-------------------------------------------------------------------

EUMENI'ARY DATA 8 DISl'RIBUTION
SP. CiR.  i WI!.

-----r-"-"---------'-I---"-'------------- ------------__------__I_____I_
%AsH %S %vM %I?2 mJ FSI ASH S VM EC mu-se- -m ---, - em- - - - - - ---- e-w- ---_ - - - - - - -___

03K: I. 56.63 5.87' 0.84 35.31 58.82 14357 7 l/2 38.61 60.67 61.42 60.10 60.88

'CM!*11 41.37 13.23 0.77 31.43 55.34 13076 6 l/2 61.39 39.33 38.58 39.90 39.12
TOTAL 100.00 8.92 0.81 33.71 57.38 I.3827 100.00 100.00 100.00 100.00 100.00
---e-e--- - T - - - - - - - - - - - - T - - - - - - - - - - - - - - - - - - ^ . - - - -

* ALSO CONl’AiNS  2.56 % OF REFUSE



:0

0

WFSTCARB3NCREEXo3AL-__--_-__----_--
HOLE #KC-80-4

smPIE  t3
3/8" x 0-------

HEAD ANALYSIS

MINEBALANALYSISOFASH  P-WEIGHT IGNITEI)E%ASIS---__-_----__-_  --_-_--_---_--_l
Silica, Si02
Alumina,m203
Titania,TiO2
Ferric oxide,FeX)3
Lime,CaO
Maqnesia,MgO
Potassium oxide,KB
sodium oxide,Nax>
Sulfur trioxide,S03
Phs. pntoxide,P205
Undetermined
Total

73.40
18.50
0.92
2.74
0.64
0.23
1.58
0.70
0.21
0.15
0.93- - -

100.00

ALKALIES AS Na20,DRY  COAL BASIS = 0.21
s1LIcAvAtm = 95.31
BASE: XID RATIO -_ = ‘J.P6_. . - _ _ _ ,..,_ I __:
EwLItGINDEX =  0 . 0 4
.?IrAGGING  INDEX = 0.05

0



0 -MINERALS LABX4'tORY

HOLH #WCC-80-4--_-_--_____
s?!mm  #3
---_-:
3/a" x 0

HERD ANALYSIS

ULTIMATE ANALYSIS

0

%MoIsNRE
%cAREoN
%HYDRXDl
%NI'IlhX;EN
%CHlBRlXE
%suLFuR
%AsH
% OXYGEN (DIFF.)

lOTAL

AIR DRY BASIS--____-__

1.10
75.30
4.62
1.42
0.00
0.18
0.82

16.56- -
1oo;oo

KmmREFREEFas1s----------------
-

76.14
4.67
1 . 4 4
0.00
0.18
0.83

16.74- - -
100.00

EUSION TEMP. OF ASH

Oxidizing Reducing
-----r- -------

Initial defomticn -> 2777 2593
SQftening  -(H=W)  - >2777 )2777 - - - :'_.'

Softening (H=1/2  W) 2777 > 2777
Fluid 2777 2 2777

0



v MINEWitS  LAB3RAlKXtY #

WFSTCARB3NCREEKCOAL

0 ’

HOLE #KC-SO-4---^---------
132.80-133.33 MEI'EXS

SAMPLE 84--w-v--
3/8" X 28M--------

wAs?iABILITY  TEST

AIR DRY BASIS MxnJREiFREEEAS1s---------I----------___I____  ----------------_---_--

PFCXYXT %HM%ASH,%S  '%vM %EC ETU E'S1 %ASH %S %tiM  %EC E'JU------ - - - - - --- -_ - ---- - - - - - --I -----
.&ul 1.13 11.57 0.72 25.76 61.54 13397 6 l/2 11.70 0.73 26.05 62.25 13550

SP. GR. % WI'.----- --I

1.300F 36.24
1.350F 42.79
l.:OOF 6.69
1.450F 2.18
1.500F 1.64
1.550; 1.42
1.600F 1.04
1.800F '1.57
1.800s 6.43
!lwrAL 100.00

ELEMEWARY DATA
%ASH

2.04,
5.62'

11.31:
19.35
29.16
32.21.
36.19
43.74
79.77’
11.45

%S %vM%Ec BTU F S I--- me- --_ ___ -----

0.90 31.30 66.66 15046 8
0.77 29.10 65.28 14546 6
0.76 28.10 60.59 I3547 6
0.72 27.24 53.41 12357 5
0.6If 26.08 44.76 11345 5
,0.61 23.48 44.25 10398 4 l/2
0.57 22.79 41.02 9740 4
0.50 21.76 34.50 8474 1
0.52 18.17 2.06 3728 0
0.79 28.78 59.77 13660

CUMULkTIVFi  DATA---------I--^---I---------------
% WT. %ASH %S %W %EC 6'IU---- ---- ---- __- --I --I-

36.24 2.04 0.90 31.30 66.66 15046
79.03 3.98 0.83 30.11 65.91 14775
85.72 4.55 0.82 29.95 65.50 14679
87.90 4.92 0.82 29.89 65.19 14622
89.54 5.36 0.82 29.82 64.82 14562
90.96 5.78 0.82 29.72 64.50 14497
92.00 6.13 0.81 29.64 64.23 14443
93.57 6.76 0.81 29.51 63.73 14343

100.00 11.45 0.79 28.78 59.77 13660



SUNNWAUMINERiX$UE0RA'ltXtf
Q

SRI-DowLI~x;cREExALl--------------m-w
HOLIE  #Kc-80-4

132.80-133.33 M
---------__-----

SPMPLE #4----__
28Mx  0- - - - - -

FLLXL'ATION  TEST

S I Z E %wEIGHT cm. %wr.- - - - - - - - - - - -

3/E" X 28M 90.37 90.37
28M X 0 9.63 100.00----- - - -
TOTAL 100.00

.

-L--------.-,, M3IsNREFREEEASIS . .,
-------------------------_----

FLEMENCARYDATA % DISI'RIBUTION
i wr.

-------------------_c----~ ----D-v
SP. GR. %ASH % S %vM%Ec  ETU FSI -ii.tH  ..S -k EC BIUm-m- - - - - --- - - --- - - - - - - - - - - - - - I- a-..

CON2 I. 70.91 4.05 0.81 32.07 63.88 14667 7 37.02 73.03 73.34 73.98 73.87
(Da II. 25.86 16.8d 0.73 28.42 54.78 12646 4 l/2 $2.98 26.97 26.66 26.02 26.13
REFUSE* 3.43
TM'FL 100.00 7.76 0.79 31.01 61.23 14079 100.00 100.00 100.00 '100.00 100.00



0

WESCBE33NCREEKCOAL
HOLE #WX-80-4-------____

SAMPLE 84-------
3/8" X 0-------

HFAD ANALYSIS------_-_-

Silica, Si02
Ahmina,Alm3
!Citania,TiO2
Ferric oxide,Fex)3
Lhe,CaO
Magnesia,MgO
Potassium oxide,K20
sodium oxide,Na20
Sulfur trioxide,S03
Pbs. pentoxide,P205
Undetermined
Total

67.60
,17.50
0.96
3.15
3.72
1.28
2.10
0.83
0.77
1.82
0.27

100.00

ALKALIES AS NaX),DEY CXHL BASIS = 0.26
SILICAWWE = 89.24
J?ASE:ACIDRRl'IO = 0.13

- EcxJLrnrn~ _ _ =o.il. _--- ::' :.:

SLXGING INDEX = 0.09

0



0
I

HOLH #WCC-80-4---_--_---
SAMpLe#4
3/8" X 0

HEm ivaLYs1s--w---_-e-

ULTIMATE ANALYSIS

AIR DRY BASIS bY.XspuREFREEBAS1s----__ ----_-_---___-__
%bKmmRJz 1.U -

%CAREON 76.31 77.18
%- 4.59 4.64
%NID 1.32 1.34
%QILoRINB 0.20 0.20

0 %suLFuR 0.72 0.73
%ASH 11.57 11.70
% OXYGElN (DIFF.) 4.16- - -
mAL 100.00

-----___---_---_--_-_____----------------------

FUSION TEMP. OF ASH

Oxidizing Reducing------ -------

Initial deformation 2332 2268
Softening (H=W) 2622 2469
Sgftening (H=1/2  W) _ 2759 2623
Fl$d - -. - >27711 2773. - - :.~.  : : i

-I_------_---__w ----l---_--_----------



0

- M I N E R A L S  LAlBRAlORY

HOLE #W-80-4
3/8" X 0---------

HEW ANALYSIS

.
suLFuRmRMs

------me----__

AIR DRY BASIS btx3lmEFREEBASIS----------I------~~ ---------___-_ - - -
SlJLFAm

iiE.!gc
ommG?Q?c *m:

SULFATE
PFKXXJCT fE+ m fZE% "rnC !lwrGes-- -I_ ------ ---_-_ --- -m-m- - - -  -__ -

saPrEII1 (0.01 0.01 0.65 0.66' < 0.01 0.01 0.66 0.67
SAMPLE  82 < 0.01 0.02 0.59 0.61 LO.01 0.02 0.60 0.62-

,sAMpLE#3 < 0.01 0.11 0.71 0.82 (0.01 0.11 0.72 0.83
s?!MPLli  #4 (0.01 0.03 0.69 0.72 (0.01 0.03 0.70 0.73



,

WESTC.ARE3NCREEKCOAL---------_-_l_
HOLE #W-80-4

3/E" X 0

HFAD ANALYSIS------__-I.

wATERSoLuBIEALKALIEs-----------------~

PRcmm m - -

AIR DRY BASIS M31SmRE!?REEBAs1s- - - - - - - - - - - - - -  - - - - - - - - - -
%K20  %Na20 % Cl % K20 % NaZO % Cl- -  - - -  - -  -I_ - - - -  _I

SAMPLE  #1 4 0.01 0.02 0.09 co.01 0.02 0.09
'sPMPrn#2 (0.01 0.04 0.06 (0.01 0.04 0.06

'spMpLE#3 (0.01 0.01 0.08 <O.Ol 0.01 0.08

'SAMPLE114 (0.01 0.02 0.12 (0.01 0.02 0.12



0 0 --cl--:  ‘-I

, SUNNlWALEMINERV.SLABXA'JIXY

WESFCARl33NCREEKCXXL
-------------_-___-

HOLE #KC-80-5----------___-
6.47-7.02 MFXTRS-----------------

SAMPLE #l.------mm
3/8" x 28~--------

.WASJBBILITY  TEST-I_-------

AIRDRY  BASIS tcnsNREFREESASIS- y - 1 1 1 - - - - - - . . - - - - - - - - - - - - ------------
PFUXXXX %Had%ASH %S %W %'Fc  BTU Es1 %AsH %S %Mil %Ec BTU- - I-- v -- a- - -  - - -  - - - - -  I -- -- ----

HEAD 1.50 9.43 0.74 28.13 60.94 13493 2 l/2 9.57 0.75 28.56 61.87 l3698

SP. GR. * % WI?.----- -I-

1.300F 45.69
1.350F 35.77
1.400F 8.14
1.450F 1.74
1.450s 8.66
TOTAL 100.00

%ASH----
------------------^-------------

%S %wl%Fc EmJ F S I--- -- --- --- ---
2.00 0.76 30.13 67.87 15076 7
4.32 0.69 28.71, 66.97 14631 1
9.89 0.64 26.30 63.81 13758 1

16.?2 0.70 25.41 58.27 12713 1
63.28 1.08 19.88 16.84 3259 0
9.03 0.75 28.34 62.63 13745

ELEMhXTAR!f  DATA CUMLKATIVE DATA-~-~-~_------__l~--_---~------~
% WI!. %ASH %S %wl %?x BTUm-e -a-- ---I  - -  -I - - -

45.69 2.00 0.76 30.13 67.87 15076
81.46 3.02 0.73 29.51 67.47 14881
89.60 3.64 0.72 29.22 67.14 14779
91.34 3.88 0.72 29.14 66.98 '14739
100.00 9.03 0.75 28.34 62.63 13745



WESTCARBNCRFiEXCfXL.---.----------w--
HOLE #WCC-80-5
6.47-7.02 MEZELRS--------me

SAMPLE  #l (28M x 0)-------..----
J?IM'ATION  TEST

SIZE %wEIGHT CUM. %wr.------ - - - - - - -
3/E" X 28M 88.72 88.72
28MX0 ' 11.28 100.00------- - - -

?xY!aL 100.00
I

MmluREtiBAs1s------------ 1---11---- I------------- - - - - - - - - - -
ELEMEtRARY DATA % DISIRIBUTION

Pmxm %'wr.
-------.w-.e-----l-l-P

i-ii%. %S
-----1--------111---

%W %K! FrIu PSI ASH S VM Fc BIU- - - - - - - - --- - - em s--L - - I_ --- _--- - -- ---
ON2 I. 47.84 5.39 , 0.82 30.09 64.52 14386 2 l/2 14.89, 49.75 53.04 55.57 55.04
m II. 42.43 !

r
28.26 ' 0.76 24.43 47.31 10778 11/2 85.11 50.25 46.96 44.43 44.96

REFUSE 9.73 ( *
mAT.l 100.'00 0.79 27.14 55.54 12504 100.00 100.00 100.00 100.00. - , 17.32;. 100,00

: _..,
'



0

SLWXWUZMINEXW.SLAKWA'IORY

WFSCCARB3NCREEKcoAL

3/8" X 0- - - - -
HEAD ANALYSIS- - - -

MINERAL ANALYSIS OF ASH PEXEmwEXm  IGNITEDBASISA - - - - - - - - - - - -
Silica, Si02 58.60
Almina,Al2O3 20.70
Titania,Ti02 0.76
Ferric oxihe,Fe203 2.75
Lime,C!aJ 5.67
Magnesia,MgO 1.31
Potassium oxide,KXl 2.60
Sodium oxide,Nax) 1.15
Sulfur trioxide,SO3 1.10
Pi-ms. ptoxide,P205 2.56
Undetermined 2.80
Total 100.00

ALKALIES AS Na20,DRY COAL BASIS = 0.27
sILI~vAuJE = 85.76
BASE: ACID RATIO = 0.17
FwLIt?z INDFX = 0.19
,5L?azmINDRx  - = 0.13_. __ - -. . . . :

0



i
-MINERALS ylB3RAToRY

6i WWl!CARKlNCREEKCDAL 1

HOLE iJim!-80-5
S?+lFU#l- - - -
3/al* x 0- - - -

HJPD ANALYSIS

ULTIM?iTR  ANALYSIS

0

%NOIsJmRE
%cxRmN

* %HYDIaG?N
%NITROGEN
%CHIORINE
%sxmJR
%ASH

a % OXYGEN (DIFF.)
TOTAL!

AIRDRYBASIS--------
1.50

77.35
4.41
1.23
0.11
0.74
9.43
5.23----

100.00

rnIsNREFREEBAsIS____-------
-

78.53
4.48

- 1.25
0.11
0.75

- 9.57
5.31- - -

100.00

FUSION TEMP. OF ASH------__-

Oxidizing Reducing-- -----
Initial deformaticn
Softening (H=W)
Softening (H=1/2 h)
Fluid - -. -

2243
2448

2193
2418
2 5 1 8

>2777. - - ._. - : : :

0



0 0 -’0
-MINERALS LABORATORY

I

WE!SPCAR53NCREEKCDAL---------w-m-
Hem #wz-80-5-----_---__-_-

58.67-59.28  MFPERS------------
SAMPLE #2-__---
3/a" x 2at.f-----__

w?sHmILITY  TEST-------_^-
, t

AIRDRYRASIS m1sNREmBAs1s-------------__ - - - - - - -  ------_l-___l__
PFiXiXX %HX)%J!SH  % S  %VM %FC BIU FSI %ASH %S %W %EC BTU--_- - w-s-  - - -  - - -  - -  - - -_ - -- -- - - -

H!Z+D 0.60, 7.00 0.64 .30.29  62.11 14008 3 l/2 7.04 0.64 30.47 62.49 14093
- - - --------------------_I-~-- - - - - - -

MxsIuREFREEBAs1s-D----e---------------------_--------------I--I----

SP. GR. % WI?.------ ---_

1.300F 22.42
1.350F '40.97
1.400F 21.55
1.45OF 10.15
1.500F 3.48
1.500s 1.43
!ttxrm' 100.00

ELEMEN'ARY DATA CUMULATIVE DATA------------------------------ --------------------------------
%?sH  %S %W %Fc Em FSI % WI?. % ASH %.S %wl %Ec BIlJe-d - -  - - -  WV - -  - - - ---- ---- ---- -- --- ----

1.91 0.78 31.28 66.81 15052 a 22.42 1.91 0.78 31.28 66.81 15052
3.68 0.62 30.06 66.26 14601 2 l/2 63.39 3.05 0.68 30.49 66.46 14761
10.96, 0.60 28.11 60.93 13472 2 84.94 5.06 0.66 29.89 65.05 14434
16.06' 0.56 27.67 56.27 12614 2 95.09 6.23 0.65 29.65 64.12 14240
19.9; 0.50 26.41 53.64 11667 1 98.57 ~6.72 0.64 29.54~ 63.74 14149

39.53 0.37 25.05 35.37 a701  0 100.00 7.19 0.64 29.47 63.34 14071
7.19: 0.64 63.34 1407129.47



0

,

/ SWNYKWZMINER?G  Lv?i&AWRY

WESPCAREL)NQiEEKCOAL--w----w
HOLE #m-80-5 ------------

58.67-59.28 hEmmS- - - - - - - - - -
SAMPLE 62 (2eM x 0)- - - - - - - - - - -

FXYl'ATION  TEST---------I

- -

SIZE % WEIGHT ax %wr.--m-m - - -
3/a" x 2aM 94.73 94.73
2aM x 0 5.27 100.00--mm- - -
TTnm I. 100.00

m1sNRE FREE BASIS
------------- -------- m-q

-ARY DATA % DI.!tZRISUTION- - - - - - e m -  - - e - -  - - - -  I__- - - -
PrnDucT %wr. %ASH % S %vM %Ec BIU FSI ASH S u4 Fc slu-- - - - -. - -- --- --- ---- A-- -- --- --A e-w
OItK I. 9b.23 5.88. 0.63 26.31 67.81 14358 6 al,.09 91.32 90.29 91.10 91.02
axe II. 8.96 t+ 12.66 r 0.55 26.14 61.20 13075 3 la;91 a.68 9.71 a.90 a.98
REFUSE a.81
,IWrAL 100.00 6.54. 0.62 26.29 67.16 14233 100.00 100.00 100.00 100.00 100.00

',
: it



wEspcARBoNCREEKcOAL----_-___---__
HOLE #m-80-5

SPEIPLF: 82---I-
3/8" X 0-_-__

HEAD ?wAmSIS--------

MINERAL ANALYSIS OF ASH PERCEwrwEXQlT  IGNITEDBASIS- -  - - - - - - - - - -

Silica, Si02 33.40
AlmiM,w2o3 34.80

Titania,Ti02 0.69
Ferric oxide,Fe203 0.48
Lhe,CaO 10.20.
Magnesia,MgO 0.11
Potassium oxide,KX) 0:59
sodium oxide,Nax) 0.93
Sulfur trioxide,S03 1.05
Phos. pntoxide,P205 9.32
Undetermined 8.43
Total 100.00

ALK&LIEs s NaM,DRY  COAL BASIS = 0.09
sILICAvALUE = 75.58
BASE: XID RATIO = 0.18
FwLrmINDEx  -. --

-
= 0.17 _ _ - :__- -: ..r _i i :_--

SLAGGING INDEX = 0.11



WESTCARB3NCREEXcoRG-e-------w--_
HOLE #WCC-80-5-_------_-__

SAMPLE #2----__
3/8"  X 0- - - - -

HEm ANALYSIS-----------

ULTIMATE ANALYSIS------------~

AIRDRYBASIS MDIsNRE~B?sIS------I_ - - - - - - - - -

%b%zmmE 0.60 -

%CARBX 80.14 80.62

%HWBXIW 4.59 4.62

%NITRXEN 1.31 1.32

%CHXORINE 0.18 0.18.

%SULFVR 0.64 0.64

%.A5H 7.00 7.04

% OXikEN (DIET'.) 5.54 5.58
- - - - -

TOT?4 100.00 100.00
- - - - - - - - - -_---------~-----_ ----__

0

EUSION TEMP.  OF ASH---_-_---__

Oxidizing Reducing-----_ -----

Initial defomatim 2318 2269
Softening (H=W) 2 4 0 8 2398 .

22‘88 - - -Softening (H=1/2  W) 2443 :.: -...: .i _,.-

Fluid '> 2777 )2777



0 0

I  * ~M1NERAI.S  WRATORY

WIBTCARB3NCRElZCOAL
y---------P-

Horn #KG80-5.----------
83.57-84.59 METERS------e-_-m---

SAMPLE #3
3/E" X 28M-I__---

-1IlITy  TEST

AIR DRY BASIS M31sNREFREEw1s--------------------_---------- -----------------;-------
PRfXWT %Hti'%z?sH  %S %vM %Ec BIU FSI %AsH %S %vM %lx. EIlJ----- ---- ---- -- - - - - --I ---- - - - - I- me- - -

HFAD 0.65 2.51 0.70 31.74 65.10 14734 7 l/2 2.53 0.70 31.95 65.52 14830

m1sIuREiFREEBAS1s---------------------------------------------------------

'EI.BlEWARY DATA CUMULATIVE DATA-i-----------------------  ---------------_--__- -----
SP. GR. % wr. %r?sH  %S %vM %Ec mu FSI %Wl!. %ASH % S %wl %Fc BTU- - - -I- -2 --- -- --- ---- --- --- -I- I-- -- --- -

1.300F 75.56 1.6$ 0.75 31.15 67.20 15058 8 75.56 1.65 0.75 31.15 67.20 15058
1.350F 22~06 3.81 0.60 29.46 66.73 14706 7 l/2 97.62 2.14 0.72 30.77 67.09 14978
1.400F 1.18 Il.40 0.57 27.41 61.19 13491 7 98.80 2.25 0.71 30.73 67.02 14960

26.9;;1.400s 1.20 0.54 25.50., 47.52 11135 5 100.00 '2.55 0.71 30.67 66.78 14915
TOTAL 100.00 2.55 0.71 30.67 66.78 14915



WESl!CARl33NCREEKCOAL
I - - - - - - - - - - - - - - -

HOLE #ice-80-S-----m---m
83.57-84.59 METERS^^------------
SAMPLE lt3 (28M x 0)- - - - - - - - - - -

FWTATION TEST- - - - -

SIZE %wExHT cm. %wr.I - - - - - -  --e--w

3/8" X 28M 85.96 85.96
28~ x 0 14.04 100.00----me mm.--
lDTAL 100.00

m1mFREERAS1s- - - - - - -  - - - m - - - w - ---s

ELEMEWARYDATA 8 DISI'RIKITION------
PFumLm  %wr. %IGH'%S

--------------- -- ASH
%W %Fc mu PSI S wl EC LKJ--- - - - m-i I_ -- -- -- -- -em- ---- I_ - -  ----s

Cot?2  I. 89.89 1.82 , 0.69 31.38 66.80 15054 8 l/2 67.19 89.99 91.21 90.11 90.57
KlNt II. 9.53 'r 7.90 1 0.68 26.90 65.iO  13937 3 32.81 10.01 8.79' 9.89 9.43

REFLISE 0.58
TOTAL 100.00 2.44 0.69 30;93  66.63 14941 100.00 100.00 ldO.00100.00 '100.00

',
', ',



i SUNNWXEMINERAISIAFDRA'lSRY

Wl?SFCARFDNCREEKCDAL
- - e - - _ - m - - - -

HOLE #XX-80-5.---m-e-
SAMPLE 83
3/8"  X 0

HFm ANALYSIS- - - - - -

MINERhLANhLYSIS0FA.W  PEXX?l'WEXGRl'IGNITEDBASIS- - - - -  - - - - - - - -
Silica, Si02
Al.unlina,Al203
T$tania,Ti02
Ferric oxide,Fex)3
Lime,CaO
Magnesia&O
Potassium oxide,KXJ
sodium oxide,Na20
Sulfur trioxide,s03
Phos.  pntoxide,P205
Undetermined
Total

49.70
29.50
1.73
3.48

6.18

0.20

0.63

2.77

1.38

3.06

1.37

100.~0

ALKALIES'AS Nax),DRY COAL BASIS = 0.08
SILICA VmlE = 83.45

BAsE:XlDRATIO = 0.16
~p3JLIIG-mEx-  -- =  0 . 4 5

SLAGGmrNDEx = 0.11



0

DLTIMATE ANALYSIS---_-___

8 EKEmRE
%CARBN
%HYDRIGTD
%NITRoGEN
%CiXORINE
%sDLFuR
%TsH
% OXYGEN (DIFF.)

TOTAL

AIRDRYFGSIS

0.65
84.34
5.01
1.41
0.20
0.70
2.51
5.18

100.00

m1sIuREFREEBAs1s

--

84.89
5.04
1.42
0.20
0.70
2.53
5.22- - -

100.00

FUSION !CFMP. OF ASH

Oxidizing Reducing- - - - - - - -

Initial deformatim 2373 2343
Softening (A=W)  _ 2578 2513

~;_Softening (H=1/2  W) - 2718 .2687. _- - - . . ...*-.  I ._I . . :._-

Fluid ,'2777 > 2711
- ---e--N-- l



0
,

0’cl

WESTCARKlNCREIEKcrlAL---------------,
, HOLE #m-80-5----------

86.63-87.05 M ETERS--------__----_
s.?!mm 84---_--
3/E" X 28M------- --

WASHABILITY TEST---mm

AIR DRY RASIS MoIsNREFIiEEBAsIS- 1 - - - - - - - - - - - - - - - - - - I _ -  - - -  --------------_
mm %HM%.ASH %,S %vM %FC SW FSI %ASH  % S %vM %Fc Blu- - e-e --- -- __ -- - -  - - - -  - - I_ I_ a- -_-_

.HmD 0.90.26.78  0.71 27.82 44.50 10789 7 27.02 44.911118870.72 28.07
--- ---------------- ------  -------------------------

SP. GR. % Wp.- - -  - -

1.300F 9.99
1.350F 13.15
1.400F 4.18
1.450F 8.12
1.50OF 20.65
1.550F 14.50
1.600F 7.67
1.800F 12.55
1.8005 9.19
mAL 100.00

. .

Mo1snmEFREEBAs1s-----------------------------^-------___I_-_______ - -
-ARY DATA------------------------

%ASH % S %vM %??2 HTlJ  FSI- --- -- --_ --_-  ----

4.7b 0.87 34.35 60.87 14736 8
9.6i  0.88 33.54 56.85 13793 8

14.1; 0.79 31.95 53.92 12868 7 l/2
20.39 0.65 29.21 50.40 12039 6 l/2
25.29 0.65 25.43 49.28 11461 4 l/2
31.62 '1 0.58 24.96 43.42 10306 4
37.81 0.52 23.99 38.20 9288 3
45.07, 0.57 23.25 31.68 8003 2 l/2
67.35. 0.61 13.11 19.54 4328 1
28.54 0.68 26.38 45.08 10777

CUMULATIVEDATA
%WF. % ASH-mm- a - - -

9.99 4.78
23.14 7.53
27.32 8.54
35.44 11.26
56.09 16.42
70.59 19.54
78.26 21.33
90.81 24.61
100.00 28.54

85 %VM

0.87 34.35
0.88 i3.89
0.86 33.60
0.82 32.59
0.75 29.96
0.72 28.93
0.70 28.44
0.68 27.73
0.68 26.38

%EC J3Iu- - -e-e-

60.87 14736
58.58 14200
57.86 13996
56.15 13548
53.62 12780
51.53 12272
50.23 11979
47.66 1 1 4 3 0
45.08 10777



0

,

0
SUNNYVALEMINERALS  LABORATORY

WETCARKlNCREEKCOAL------1------
HOLE #m-80-5

86.63I97.05METERS
, - , - - , . A - - ,
SAMPLE #4 (is34  x 0)------------

FWTATION TEST-_I_----

SIZE-m-m
3/8" X 28M
2 8 M X 0

.L?nmmm- - a - -
%wEIGHT cm. %wJ!.- -  7-B.I

90.82 90.82
9.18 .100.00

100.00
- - - -

TOTAL

- ---a---:  ” ’

PRQrxm  %wr.
ELEMENTARY DATA % DIsIltIBzpRON
-..-_I-------

s--%vM %Fc SnJ Es1
- - ---e--m
ASH S w Fc Em

CON2 I. 80'.74 22.49 0.69 30.03 47.48 -11830 8 l/2 68.12 81.43 84.45 85.89 85.10
CDN= II. 18.11 44.12.I 0.66 23.19 32.69 8 6 8 1 4 l/2 31.88 18.57 15.55 14.11 14.90
REFUSE l.l.5
l-orAL  '100.00 26.66 ,' 0.68 28.71 44.63 12224 100.00' 100.06 100.00 100.00 100.00



SWNYK%EMINERAIS  IAl3XRA'lQRY

WESTCARBINCPEEKcoAL----___--
HOLE #WCC-80-5---____-

s&mm #4
3/8" X 0-m-s-

HEAD ANALYSIS- - - - -

MINERALANALYSISOFASH  P~WEIQiT IGNITEDBASIS---------m-m  --_--___ -

Silica, Si02 82.00
AllmliM,Al203 5.11
Titania,Ti02 0.25
Ferric oxide,Fe203 6.93
Lime,CaO '0.88
Magnesia,MgO 1.90
Potassium oxide,KB 0.75
Scdium oxide,Nax) 0.11
Sulfur trioxide,m3  - 0.13
Phos. pzntoxide,P205~ 0.17
Undetermined 1.17

_

I
‘!

/

mtal 100.00

ALKALIJS AS NaX),DRY COAL BASIS = 0.16
s1LIcAvAmE = 89.41
EASE:  Iy3I.D  RATIO = 0.12
EmlLIlG INDEX = 0.01
SIAGGING mm = 0.09

.-

_  _--- ,.,_... ..; _i  i . . .-



- M I N E R A L S  LA%XA?ORY

HOLE #m-80-5
SAMPLE 84------
3/8" X 0

HEAD ANATJYSIS

DLTIMATE ANALYSIS- - - - - - - - - -

% MXSNRE
%C!ARBX
%HYDFaGm
%NITRXEN
.%CHIORrNE
%STJLFOR
%Xfl
% OXYGE?7 (DIFF.)

loTAL

AIRDRYEASIS- - - - - - -

0.90

61.U
3.78
1.12
0.10
0.71

26.78
5.48- - -

100.00

mmTJREEsEEB?G1s

--

61.69
3.81
l-l.3
0.10
0.72

27.02
5.53

100.00

FUSION l&P.  OF ASH

Oxidizing Reducing- - - - - - - -

Initial deformatim j 2777 )2777
Softening (H=W) > 2777 >2777

. - Softenipg (fl=lJ2  WJ) - . J-2777 22777 _._ _ .:.:- -._ : .: :
-Fluid : 72777 ,)il77.



Cl 0
SUNNYWUMINEZALS  LAEKXAtiRY

WESl?CARKlNCREEKCClAi---_-----------
, HOLE #KC-80-S c- - - m-v

114.61-115.06 METERS--m-w
SAMPLE65  -- - - -
3/8" X 28M /
-Ic----

wASHABILITY TEsr---m-w----

AIR DRY BASIS M)IsRIREFREESASIS
------..----- -- e--e- ------ d

PRMxlcp %H2o%+Asli  %S %vM  %Ec  mu’ FSI %AsH  %S %vM %Fc  Em-- -B.--v- -- -- -- _- -- --- - - --- __

liE?m 1.27;13.06  0.69 26.89 58.78 I.3017 +7 13.23 0.70 27.24 59.53 I.3184
I - - - - - - - - - - - m - - - - - - - - - - - - - - - - -

f

m1sNREFREEBAs1s----------------e P - _ - - - - - - m - - - - - - I _ - ------

SP. GR. % wr.
----- .-
1.300F 45.09
1.350F 29.00
1.400F 4.44
1.450F 1.89
1.500F 1.15
1.600F 1.79
1.800~ 4.67
1.800s 11.97
lQTAL 100.00

EZEMEN'ARYDATA UR.lUU+TIvE  DATA---------_--------  - e m -
%n % s

-------- --m-m
%wl%EYz  BTU FSI %Wl'.%ASH  %S %W %EC BTU- --_ --- -- --- ---- --- -I- -I I_ me- -e-m

2.05 0.71
4.52j 0.64

10.67 0.71
17.33 0.82
22.22 0.79
28.96 'I 0.63
38.50 0.51
65.02 0.38
13.39 0.64

29.60 68.35 15201
27.59 67.89 14622
26.89 62.44 13525
26.27 56.40 12432
25.87 51.91 11509
25.06 45.98 10237
22.98 38.52 8430
17.11 17.87 3475
26.91 59.70 13055

8 l/2 45.09 2.05 0.71 29.60 68.35 15201
3 74.09 3.02 0.68 28.81 68.17 14974
3 78.53 3.45 0.69 28.70 67.85 14892
4 80.42 3.78 0.69 28.65 67.57 14834
4 81.57 4.04 0.69 28.61 67.35 14787
3 83.36 4.57 0.69 28.53 66.90 14690
l/2 88.03 6.37 0.68 28.24 65.39 14358
0 100.00 13.39 0.64 26.91 59.70 13055



HOLE t&cc-80-5v1-------
114.61-115.06 MEmRS
SAMPLE #5 (28t-i  x 0) ’

EWTATION TEST-----

3/8" X 28~ 89.86 89.86
28~ x 0 10.14 100.00-e-m _ _ _

!cwrAL 100.00

krxslmEFREEBAS1s----------------___----  -----"-- --- ---------
ELEMEWARYDATA % DISTRIEUTION----em----
%vM %Fc! BTU iii- ASH

- - - - - - -
mwcp %wr. %ASH' 85 S VM EC BTU- - - - - - - WI --- -- em- -__ mm me- - - - - -  - -

cohx3  I. 90.58 5.02 , 0.61 31.38 63.60 ,14556 8 60.09 90.95 92.20 93.52 93.35
cow. II. 7.29 32.06 , 0.58 25.53 42.41 9978 4 l/2 39.91 9.05 7.80 6.48 6.65
REmJsE 2.13

TOTAL 100.00 7.57 0.61 36.83 61.60 14125 ldO.00 100.00 100.00 100.00 100.00



-MINJBAISLW3XW'ORY

WESTC!?iRlBNCREKKcoAL
IDLE #W&-80-5- - - - - - -

SAMPLE #5
3/8" X 0- - - -

HERD AN?GYSIS- - - - -

M3$ERAL ANALYSIS OF ASH PEFCEmwEIGmIGNITFDE?JSIs-- ---
Silica, Si02 53.40
Alumina,Al.203 15.60
Titania,Ti02 0.56
Ferric oxide,Fe203 15.20

. Lime,- 3.00
Magnesia,MgO 3.55
Potassium oxide,KXl 2.46
sodium oxide,Nax) 0.82
Sulfur trioxide,S03 3.38
Phcs. pentoxide,P205 0.49
Undetermined 1.54
Total 100.00

.

ALKALIES AS Na20,DRY COAL BASIS = 0.32
SILICA lmTm = 71.06

_ E?ASE:XIDRATIO  _ = 0.36 :
-EwLmINDm- _. -- = 0.30.  _- - - __._-. -..r _i ::_-
sLixxm  ?ilDEx = 0.25



- M I N E R A L S  LABoRAioRY

3/6" x 0-e-m-
HFm ms1s- -

ULTIMATE ANALYSIS

AIRDRYB?!sIS m1sIuREFREEBAs1s

%bvxmmRE
%cARBoN
%HYDm
%NITRXiEN
%CHIORINE
%SULF‘OR
%ASH
% OXYGEN .(DIF'F.)

TOTAL

1.27 -

75.23 76.20
4.49 4.55
1.30 1.32
0.2l. 0.21
0.69 0.70

13.06 13.23
3.75 3.79- - --_--

100.00 100.00

FUSION TIT@.  OF ASH

Initial defocmatim
Softening (HW)
Softening .(H=l/Z W)

Fluid

Oxidizing Reducing- - - - -

2293 2183
2423 2265 _-

-2403 2 3 2 0 _- - - ;_-.

-2538 2453

^

---A- --_------__--

,



I 0’

L HOLS #KC-80-5-----------L-
127.78-128.57 MEI!FXS-------_--------

SAMPLE #6- - - - -
3/E" x 28~----m---mI WASHABILITY TEST- - - - - - -

AIRDRYBASIS m)IsNRE FE233  H?!sIS------------------________I___  _I- - - - - - - - - - - - - -
PROWCT %HX)%~AsH  %S %vM %Ec BTU FSI %ASH %S %Wl %?x BTU- - - I- - - -- -c- --- - - - - - - - --- - --mm
HFAD 0.85a16.U.  0.64 28.87' 54.17 11877 5 . 16.25 0.65 29.12 54.63 11979

SP. GR. % WC.s-m- -

1.300F '31.19
1.350F 35.43
1.400F 5.30
1.450F 2.05
1.500F 1.28
1.55bF 1.01
1.600~ 0.82
1.800F 1.85
1.8005 21.07
lwrAL 100.00

m1sIuREFREEEAS1s----------------------- - - - -- - - - - - - -
EXBEWI'ARY DATA CUMUIATIVE DATA-..i---w-m  ------ ------__ -------------------

%ASH % S %vM%Fc BTU FSI %Wl!.  %ASH %S %vM %Ec -iG-a-- - - -  - -  - -  - - -  - - --- ----- --- - m --.-
2.31 0.78
4.'34 0.74

lO.g2 0.70
16.58 0.69
18.24 0.67
22.49 :, 0.63
26.63 0.56
40.q8 0.38
54.32 0.21
16.43 0.63

30.07 67.62
29.14 66.52
28.70 60.48
,28.47 54.95
26.98 54.78
26.56 50.95
26.09 47.28
22.79 37.l.3
20.47 25.21
27.37 I 56.60

15020
14659
13312
12042
11756
11026
10156
7978
3346

12029

7 31.19 2.31 0.78 30.07 67.62 15020
6 66.62 3.39 0.76 29.58 67.03 14828
,6 l/2 71.92 3.94 0.75 29.51 66.55 14717
6 l/2 73.97 4.29 .0.75 29.48 66.23 14642
5 75.25 4.52 0.75 29.44 66.04 14593
3 76.26 4.76 0.75 29.40 65.84 14546
2 l/2 77.08 4.99 0.75 29.37 65.64 14499
1 l/2 78.93 5.82 0.74 29.21 64.97 14347
0 100.00 16.03 0.63 ,27.37 56.60 12029



0
‘,..

1.

,

WESl’ChRKlNC?REFXcOAL- -  - - - - -
HOLE #xX-80-5-------e---

127.78-128.57 t-iFm%S- - -  -----m-w
SPMPLE 86 (2&l X 0)------------

FUYI'ATION  TEST--__c--

- - - - -
SIZE % WEIGHT CUM. .%hT._I---- -I__ w e - - -

3/8" x 28M 86.47 86.47
28Mx 0 13.53 100 .oomm- ---

TOTAL lOO.Ob

m1sNREmBAs1s--~------___---I___^_____ - - - - w e - - -
ELEMENTARY DATA % DISl!RISti'I'ION-up---------- -iii?- - - - - - - - - - - -

mm %wr. %I?sH %S- - -  -,,L %vM %x! BTU ASH S VM Fc mu- ,?I --- a- -__ _-- - - --- -I- - mm
COIC I. 88.15 6.95 '.0.57  29.61 63.44 14066, 6 l/2 59.55 87.46 89.46 92.38 93.03
CaK 11:10.15 'r 35.12 0.61 25.96 38.92 7837 1 l/2 4Ow45 12.54 10.54 7.62 6.97
REFUSE 1.70
TOPAL 100.00 10.29 9.57 29.18 60.53 13328 100.00 100.00 lOO.dO  100.00 100.00

'%,
* '



WEXCCARBINCREECCUAL----w-w
HOLE #wx-80-5--

0

SAMPLE #6
3/a"  x 0- - - -

HE?m ANALYSIS

MINEQAL?Q?ALYSISOFASH  PERC~TWEIGWIGNITEDBASIS- -  - - - -
Silica, Si02
Almina,Al203
Titania,Ti02
Ferric oxide,Fe203
Lime,CaD
Magnesia,MgO
Potassium oxide,K20
Scdim  oxide,Na20
Sulfur trioxide,sO3
Phos. pentoxi&,P205
Undetermixkd
Total

15.70
4.68
0.20

41.50
28.50.
5.99

0.54
0.18
0.15
0.31
2.25- - -

100.00

ALKALIES AS Na2O;DW  COAL BASIS = 0.09
SILICAVAIUE = 17.12
EASE:XIDRATIO  . = 3.73
ImJLINGINDFx  '. = 0.67 :

-l5tAGGINGmEx  ..-- = 2.4i
- -_. -. - __. - : i i -. ~_

0



SNNYmIXMINE?ALSLAKFA’XEx’

WESTCAR53NCREEKCOAL
HOLE  #WCC-80-S

SAMPLE 86
------IL
3/8”  X  0
- - - -

HmlJ ANALxs1s

ULTIMATE ANALYSIS--- --

AIR DRY BASIS m1slsJREFREEBAs1s- - - - - - -  - - -- - - -
% MOISNRE 0.85 --

%CAREON 69.33 69.92

%HYDFOGEN 3.88 3.91
%NI- 1.16 1.17
%CHIDRINE 0.15 0.15

0 %suLFuR
%AsH

16.11 0.64 0.65

.16.25

% OXYGEN (DIET.) 7.88 7.95
- - - - -

mm 100.00 100.00
I _ - - - - - - - - - - - - -

FUSION TEMP. OF ASH_---_I--

Oxidizing Reducing- - -
Initial deformation 2 2 6 8 2 2 4 3

Softening (H=W) 2 4 6 8 2 3 2 0

- Softening (H=1/2  W) 2518 2 3 4 3
-Fluid --2758 2434. - - - :.-. -.; _: : _.._

- I _ - - -



0

Wl?Sl?CARB3NCRElXcOAL----B1_-----^
, HOLE #KC-SO-S------e-m

146.93-147.01 MEFEW-------------
SPMPLE #7- - -
3/8" X 28M-------

WASSABILITY TEST----e---w

AIRDRYWNS M)IsNREFREESASIS- - - -  - - - - - - - - - -
PRQlxJcr %HX)%ASH  %S %W %Ec! BTU FSI %AsH %S %vM %K! mu- -  -w- - -I - -  _I_ - - - - _I _ _ I_-

HEAD 1.891  9.99 0.79 30.54 57.58 13282 8 10.18 0.81 31.U 58.69 13538
- - - - - -  - - - - - - -  - - - - - - - - -

--., o-..t “‘!

SPi GR. % wr.

1.300F
1.350F

: 1.400F
1.450F
1.500F
1.550F
1.600F
1.800F
1.800s
TQTAL

--

45.37
29.82
7.06
4.27
1.96
1.09
0.77
3.45
6.21

100.00

m1sNREEmEiBAS1s--l-___----------_l-------- --

EXBEN!?ARY DATA------------_---------
%ASH  % S %vM %Ec BTU FSI- - - - - - --- ---- - - -
2.+ 0.82 31.40 65.95 14997 8
5.80 0.77 29.53 64.67 14510 7

13.94 0.69 27.41 58.65 U161 7 l/2
19.95 0.72 '27.20 52.85 12163 7
25.32 e 0.65 26.48 48.20 11283 6
28.9'3 0.65 25.56 45.51 10484 6
35.79 0.58 25.18 39.03 9550 6
45.i8 0.64 '23.68 30.54 7802 5 l/2
55.09 0.39 17.20 27.71 3668 0
10.86 0.75 29.03 60.11 13486~'

CUMULATIVEDN'A----------__---------
%&'I!. %ASH %S %wl%EcmJ- . :- - ---I -_- - -  - _ _ _
45.37 2.65 0.82 31.40 65.95 14997
75.19 3.90 0.80 30.66 65.44 14804
82.25 4.76 0.79 30.38 64.86 14663
86.52 5.51 0.79 30.22 64.27 14540
88.48 5.95 0.79 30.14 63.91 14467
89.57 6.23 0.78 30.08 63.69 14419
90.34 6.48 0.78 30.04 63.48 14377
93.79 7.93 0.78 29.81 62.26 14136 !

100.00 10.86 0.75 29.03 60.11 13486



WESFcARB3NCREEKcOAT.l--------__-----l-
, HOLE #WCC-80-5------------

146.93-148.01 METERS-------_--_----
SAMPLE 117 (28M x 0)-----------__-

F'ILYl!ATION TEST- e - - - e - -

----

SIZE % wExHT CUM. %wJ?.---me- - - - - - -

3/8" X 2f?M 86.34 86.34
28MX 0 ' , -El366 100.00-__-

!rcTAL 100.00

ELDIEXPARY DATA % DBl'RISLPl?ION----------__----------- ------------------__l_l_
Pmfuzr  %wr. %AsH  %S %wl%Ec BITJ J?SI Acxi S w EC BTU- - - - me- ---- I --- - - - - - - - - - - - - - - - - -

CONC I. 66156 5.40 0.42 28.79 65.81 14496 9 41.38 53.33 68.83 69.01 69.71
CON;:  II. 29.98 10.15 '0.80 26.73 63.12 13652 7 35.03 45.71 28.79 29.81 29.57
RENSE 3.46 59.23 ' 0.15 19.13 21.64 2891 0 23.59 0.96 2.38 1.18 0.72

'mAL 100.00 8.69 0.53 27.84 63.47 13841 100.00 LOO.00 100.00 100.00 100.00
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