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INTRODUCTION

Location

Crow Ridge (Burnt Ridge Extension) is located between the Elk River and
Fording River valleys, some 6 km. north east of the town of Elkford in south-eastern
British Columbia. The ridge is centered at approximately 50° 06° latitude and 115° 50°
longitude and extends south from the southern end of the Greenhills Range to the Fording
River valley, some 7 km. Jong and Zkm. wide. A location map is in appendix 1.

Access
Access to Crow Ridge is gained by traveling from Elkford, along the Fording
Coal mine access road, Skm to the Fording Greenhills mine gatehouse. From the

gatehouse, continue east along mine facility roads to the Crow Ridge exploration road.
The exploration road is about 6 kim. in length.

Land Pescription

In 1968, Kaiser Resources Ltd. acquired the coal rights to 44,000 ha. of land
previously held by Crows Nest Industries. The Crow Ridge portion of that area is
approximately 1,100 ha. of coal bearing land which is presently owned by Fording Coal
and managed by Fording’s Greenhills mine. The adjacent property to the east of Crow
Ridge is under license to Manalta Coal whereas, land to the north, south and west is
owned by Fording Coal. The property boundary for Crow Ridge is shown on the
location map in appendix 1.

Topography

Crow Ridge is a north-south trending ridge approximately 7 km. in length and 2
km in width. The total relief is 600 metres; from the Fording River valley floor at
1530m., to the ridge top at 2130m. The area is bound on the north, east and south by the
Fording River valley and to the west by the Greenhills Creek drainage. The slope of the
upper portion of the west side of the ridge is steep, 33°, with sandstone cliffs and sparse
conifers while the lower section has a 23° slope and is heavily treed. Smali creeks on the
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west slope merge with the Greenhills Creek and flow south into the Fording River. The
east side of the ridge is also steep, 28° slope over all, while the siope of the bottom 200m.
is steeper at some 32°. The north-east facing areas are moderately treed and the south-
east facing areas, of the lower portion of the ridge, are open grassland with scattered
trees. Seasonal creeks on the east side flow directly into the Fording River.

PREVIOUS EXPLORATION

In 1970, the Crow Ridge main access road and several branch exploration roads
were constructed. A road, some 2.5km. in length, roughly tracing 010 seam on the top.
west side of the ridge was also built at this time. The following year, 1971, Adit #1 was
driven in 010 seam at the southern end of the present study area.

In 1977, dozer work was done to upgrade roads for the 1978 field season.

The exploration program in 1978 was fairly extensive with five diamond drill
holes completed, totaling 1,788 metres. Construction of new roads totaled 2,600m. and
1,700m. of road was upgraded. Stratigraghy was mapped and measured and coal seams
were hand trenched, measured and sampled. Qutcrop samples were analyzed at Kaiser
Resources Central Laboratory. All roads, some 11km., and the drill holes were surveyed.
The program took five months, July to November, to complete.

In 1979, seven (7) rotary drill holes were done for a total of 1312 metres. A
second adit, Adit#26, was driven i the north end outcrop of 010 seam and Adit #27
was started in 030 seam but was not completed. New road construction for drill site
access totaled 1600m and a road connecting Crow Ridge to the Greenhills mine site,
6100m., was built. More mapping and hand trenching of coal seams took place.

Under the new name of Westar Mining Ltd., in 1984, seven (7) reverse
circulation rotary drill holes were completed for a total of 1020 metres drilled. In 1985,
two (2) more holes were drilled for a total of 292m. No exploration took place between
1986 and 1995.

1996 EXPLORATION

The 1996 exploration program consisted of sixteen (16) reverse circulation rotary
drill holes completed for a total of 2919 metres. New road constructed totaled 4.5 km..
with 8.5 km. of existing road upgraded. Drill hole samples were analyzed at both the
Fording Greenhills mine and Elk Valley Environmental laboratories.



GENERAL GEOLOGY

Stratigraphy

Jurassic - Fernie Formation

The Fernie Formation, which lays beneath the Kootendy Group, forms most of the
west side of Crow Ridge. The formation is very thick but the lower contact is not
observed, so a thickness is not available. Sediments in the Fernie Fm. are mainly silty
and calcareous shales deposited in a marine environment.

Cretaceous - Mist Mountain Group

The Kootenay Group of sediments conformably overlie the Fernie Formation.
This Group was deposited in a deltaic environment. The bottom 250 to 450m ofthe
Kootenay is present on Fording Coal’s Crow Ridge; a function of the position of the
property boundary. At the north end of Crow Ridge, beyond 49,000 N, the upper
portion of the Kootenay Gp., east of Fording property, is on Manalta Coal licenses.

The Morrissey Formation, the lower most portion of the Kootenay Gp., contains
the Weary Ridge Member and the Moose Mountain Member. The Weary Ridge Mbr. is
composed of interbedded sandstones and siltstones and the Moose Mtn. Mbr. is a medium
to coarse grained sandstone. The Moose Sandstone is massive at the top, becoming finer
and bedded towards the bottom. Itis 25 to 45m thick and is a prominent cliff former on
the upper west side of Crow Ridge. It is also the base of the coal-bearing, Mist Mitn.
Formation.

The Mist Mountain Formation overlies the Morrissey Fm. with only the bottom
180 to 400m present on Fording’s property. It is made up of interbedded sandstones,
siltstones, mudstones and coal seams. The sandstones are fine to medium grained and
typically cross-bedded. The siltstones and mudstones are usually thinly bedded. Ceoal
seams of commercial thickness and quality occur throughout the Mist Mtn. Formation.

The Elk Formation overlies the Mist Mtn. Fm. and consists of interbedded
siltstone, very thick sandstone units and several minor, lens-shaped coal seams. The Elk
Fm. is not present on Crow Ridge.

The position of the formations is shown on the geclogic map in appendix 1 and
below in Table 1.



Table 1
TABLE OF FORMATIONS
ERA | PERIOD FORMATION LITHOLOGY THICKNESS
(M)
Cadomin Fm. non-marine: sandstone, conglomerate and '
Lower Cretaceous shale
360-1980
Pocaterra Creek non-matine; sandstones, conglomerate, '
siltstones and shales
O Elk Formation non-marine: interbedded medium to coarse 150-490
- grain sandstone, chert-pebble
& e conglomerate with minor siltstone shale
o= Lower (D and vneconomic coals
S Cretaceous
o and - Mist Mtn. non-marine and brackish: interbedded coal, 380-650
% Jurassic (CU: Formation siltstones, shales and sandstones
b= 9
O Moose Mtn
@)
X 2 E .
RoR= non-marine: massive cliff-forming 40-60
g: E sandstone
g
Weary Ridge
Jurassic Fernie Fm. marine: shales, siltstone, sandstone, 180-380
limestone
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Structure

Sediments on Crow Ridge make up the west limb of the Alexander Creek
Syncline. The bedding dips to the east and the angle varies from 35° to 65° and in places
dip-slope conditions occur on the east side of the ridge. The axis of the syncline strikes
north - south, approximately follows the Fording River and has a very slight plunge to the
north.

ECONOMIC GEOLOGY

Crow Ridge can be separated into two parts based on available geologic data.
North of 49,000N Iatitude, good outcrop, drill hole and adit data exists. This is the area
under investigation for potential strip mining. South of 49,000N, there is very little
outcrop data and the existing three duill holes are 1.6km apart. Therefore, at this time
there is insufficient data to evaluate the southern portion of the ridge.

Coal Seams

Although the coal seams are laterally continuous, they can vary a great deal in
thickness. The major coal seam in the northern portion of Crow Ridge is 010 seam, with
030 and 012 being the next most important. Those seams of lesser significance are 050,
011, 014 and 001. See Table 2 for coal volumes.

010 seam_This is the lower-most major seam in the Mist Mtn. Fm. which lies
some 35 metres above the top of the Moose Min. sandstone. The seam averages 8.0m in
thickness and both the hangingwall and footwall rock composition is a siity shale.

030 seam Three seam lies approximately 75 metres above the Moose Min.
sandstone and has an average thickness of 3.4m. The hangingwall and footwall rock is a
shale also.

012 seam This seam is a ‘lower’ split of 010 seam which lies about seven (7)
metres below 010 seam and 25 metres above the Moose Min. sandstone. It has an
average thickness of 1.7m. The hangingwall rock is a silty shale while the footwall is a
shale.
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Coal Quali

Analysis of drill hole and adif samples indicaie the coal is low volatile,
bituminous rank. The major seams have vitrinite reflectance values ranging from 1.29
to 1.38, inert maceral values ranging from 30 to 37 % and dilatation and fluidity values
are low with predicted stability indices between 50 and 60Q. Clean ash values range
between 7 and 8% at 1.50 s.g. separation, clean sulphur is between 0.40 and 0.55%
and clean volatiles between 20 and 22%. A summary of drill hole quality information
for all seams and as well as adit data on 010 seam is listed in appendix 2.

Coal Reserves

Coal volumes on Crow Ridge can be classified as “measured resources”. These
are volumes computed from information revealed in outcrops, trenches, mine workings
and boreholes. The spacing of points of observation, necessary to justify confidence in
the character and continuity of coal seams, are separated by distances of less than 300
metres. The volume of coal contained within the area bounded by the property line on
the east side and the outcrop of 001 seam on the west (see the reserves map in appendix
1) is shown on Table 2.

TABLE 2  Total Coal Respurces

Seam Voiume (kbem)
050 480.8
030 1029.4
011 3925
010 4049.3
012 723.0
014 2109
001 21.4
Total coal resources 6907.3 (kbcm)
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Recoverable coal refers to that portion of the coal in mineable seams that can be
recovered with the mining techniques considered in the feasibility study (see the reserves
map and geologic sections in appendix 1 for the “dipper L06” pit outline). In the Lerchs-
Grossmann volumes analysis, consideration for mining loss and dilution of the seams as
well as a 45° slope (representing a footwall push-back, as recommended by Golder
Associates,1986) for the final pit footwall are factored into the volumes shown on Table
3.

TABLE 3  Mineable Coal Reserves

Seam Met (kbcm) Ox (kbem)
050 266.3 99.7
030 576.8 141.8
011 247.8 23.7
010 2506.2 280.2
012 367.3 28.5
014 87.7 82
001 0.0 00
Totals 4052.0 582.1
Total recoverable coal 4634.1 (kbcm)
Total waste 35690.2 (kbcm)
Strip ratio (bcm waste/ bem raw coal) 7.7:1
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CROW RIDGE EAST

Crow Ridge East is the portion of the ridge adjacent to and east of Fording’s
property and presently under licence to Manalta Coal Ltd. A report on the area,
published by Dr. Barry Ryan for Crows Nest Resources (1986) resides in the Fording
Greenhills Engineering library. The report describes the geology, coal reserve volumes
and contains seam quality information. A copy of the quality is in appendix 3.

Using outcrop and drill hole data, obtained by Westar Mining from Crows Nest
Resources back in the 1980’s, in conjunction with data from the report by Dr. Ryan, a
geologic model was constructed of this area. For the purpose of maintaining continuity
of seam names from Fording Greenhills mine to Crow Ridge East, seam names in the
Crows Nest data were changed to Fording’s nomenclature. This change was based on
each seams stratigraphic position relative to 010 seam. A chart of seam name
equivalency appears in appendix 3.

Coal volumes for Crow Ridge East would be considered “indicated resources™.
These are volumes computed partly from specific measurements and partly from
reasonable geological projections. The points of observation should be separated by less
than 600 metres but more than 300 metres. The “indicated resources™ are listed below in
Table 4.

Recoverable coal refers to that portion of the coal in mineable seams that can be
recovered with the mining techniques considered in the feasibility study (see the reserves
map and geologic sections in appendix 1 for the “dipper L06” pit outline}. In the Lerchs-
Grossmann volumes analysis, consideration for mining loss and dilution of the seams as
well as a 45° slope (representing a footwall push-back) for the final pit footwall are
factored into the mineable coal volumes, for Crow Ridge East, shown on Table 5.
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TABLE 4 _ Total Coal Resources_(Crow Ridee East)

Seam Volume (kbem)
160 790.2

164 2174

130 513.6

110 1440.8

112 402.7

114 37.5

160 1283.2

162 640.9

104 723.0

090 1833.3

092 1911.5

070 33252

072 5256.7

050 933.8

030 22245

010 3934.9

012 ) 781.9

Total coal resources 26476.3 (kbem)



TABLE 5 Mineable Coal Reserves (Crow Ridee East)

Seam Met (kbem)
160 294.7
164 109.5
130 266.2
110 856.0
1z 3103
114 36.1
100 §24.2
162 487.6
104 560.4
090 1390.0
092 1428.9
070 2409.7
072 3527
050 11.9
030 538
0t 6.2
012 20
Totals 12512.3

Total recoverable coal
Total waste

Strip ratio (bem waste / bem raw coal)

Ox (kbem)

122.9
36.8

50.5

0.5
15.7
74.4
74.6
128.1
116.6
182.9
315.8
02
3.7
25
_04

1401.4

13913.7 (kbem)
104384.8 (kbcm)

7.5:1
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Crow Ridee East Quality

The following is taken from Dr. Ryan’s report:

All the proximate analysis data avalilable for the upper seams are tabulated on a
seam by seam basis in Enclosures 13 and 14. Enclosure 13 lists, by seam, all the drill
hole quality data avaliable for seams 5 to 18; this includes all the data for 1986 drill
holes and some of the data from the 1981 and 1983 holes. All core samples were washed
at 1.6 s.g. and all the moistures are on an air-dried basis. Enclosure 14 lists, by seam, all
the trench quality data available for seams 6 to 18; this includes all the 1986 data and
some 1980 and 1981 data. In some cases trench samiples were washed at 1.6 s5.g.; in other
cases only raw analysis were performed. A copy of the data 1s attached in this report in
enclosures 13 and 14.

Tables 7 and 8 provide mass weighted average quality data, on a seam by seam
basis, for drill hole data and trench data. It should be appreciated that in some cases
“averages” are based on only one or two intercepts. A copy of each table is given below.
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BURNT RIDGE EXTENSION

TABLE 7
DRILL HOLE QUALITY - UPPER MIST MOUNWTAIN SECTION

RAW WASH 1.6 SG
AIR AIR
INTERCEPT HOLE DRIED DRIED FIXED
SEAM THICKNESS THICKNESS RECOVERY BASIS ASH YIELD BASIS ASH VOLS CARBON FSI CALS SULPHUR
6 3.39 4,54 72.9  0.74 23.4 76.5 1,04 8.6 25.0 65.4 8.0 7653 0.79
7 4.38 4,38 51.4 0.75 38.9 52,7 1.14 7.2 26.8 64.1 7.0 7769 0,99
8 1,08 1.44 75.0 0.96 9.4 1.1 1.34 4,7 27.8 67.8 9,0 8071 1.03
9 3.32 3.32 60.7 0.86 15.4 85.3 0.98 5.7 27.2 66.9 8.5 7963 0.82
10 3.08 3.08 74,0 0,90 31.4 71.5 0.83 6.9 28,1 63.7 8.0 7676 0.79
11 1.76 4,70 85.8 0.92 30.2 67.3 1.07 8.7 27.8 62.4 8,0 7613 0.90
12 1.94 2,59 74,6 0.85 24,6 76.3 0,97 8,7 28.8 60.7 8.0 7572 0.8
13 2.12 2.82 82.4 0.93 19.7 80.8 1.i4 5,3 30.4 63.6 8.0 7879 0.77
14 0.65 0.65 ? 0,94 30.9 64.0 0.90 10.3 28.5 60.3 8.0 7541 0,91
15 1,30 1.95 80.9 0.92 17.0 86.7 0.80 7.5 29.4 61,1 7.5 7563 0.9%
16 0.32 0.32 ? 1.04 31.6 65.0 0,79 11.4 30.0 57.9 8.5 7419 0.79
17 1.96 2.94 78,5 1.76 26.6 61.0 1.65 6.6 29.2 62.4 1.0 7249 .57
18 2.40 2.40 53.0 4.81 6.5 94.1 2.81 3.4 30.1 65.5 0.5 7112 0,64
NOTE 1: Some drill intercepts near collar oxidized ie. seams 17 and 18.
NOTE 2: Some drill holes only intersect lower part of seam resulting in an
unrealisbically thin avorage Uvickness,
NOTE 3: If the seam has thinned to zero in a drill hole, this does not influence

calculation of average thickness which will then be unreaiistically thick.,
"o/l 11
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BURNT RIDGE EXTENSION

TABLE 8

TRENCH QUALITY DATA - UPPER MIST MOUNTAIN SECTION

RAW DATA WASH 1.65G
AIR AIR
INCREMENT  TRENCH DRIED DRIED
SEAM THICKNESS THICKNESS  BASIS  ASK BASIS  ASH  VYIELD
6 3.60 9.36 3.80 28.1 3.7 9.1  64.7
7 1,62 2.16 4,70 26.2 3.4 9.8 51.2
8 1.55 1.55 6.20 20.6 3.2 8.7 74.4
9 4,18 4,18 4,50 16.5 2.7 7.6 72.8
10 2.23 3.13 5.50 23.1 2.8 7.4 62.8
11 2,63 4,39 4,60 31.8 2.7 6.6 22.0
12 1.68 2.24 6.70 20.6 3.2 6.5 67.0
13 2.44 3.25 4.20  20.3 3.1 5.7 74.U
14 1.13 2.26 3.36 27.3
15
16 0.93 0.93 4.21  21.3
17 1.78 5.34 3.37  29.4
18 2.94 2,94 3.84 42,5

£9/bnm. 12
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CONCLUSIONS

Most of the coal reserves in Fording’s Crow Ridge are low volatile, bituminous
rank with higher values of vitrinite reflectance and inert maceral content, but lower
rtheological values than similar seams presently mined at Fording Greenhills Operation.
Within the study area there are  6907.3 kbem of coal resource of which 4634.1 kbem are
mineable at a strip ratio of 7.7:1, based on present economic parameters. This coal
should be a suitable addition to the coals being mined at the Greenhills mine. In
considering the Crow coals for blending purposes, further quality testing should be done
on larger bulk samples. )

~ Aswell, a more detailed pit design will be required. Particular attention should
be paid to the stability of the pit footwall because of the steep bedding dips associated
with the rock types in the stratigraphy below 010 seam. The 30 to 40 metres of rock
below 010 seam composed of interbedded mudstones, carbonaceous mudstones and coal
seams is prone to failure af steep dip angles.
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kme Morrissey Formaticn: Sondstone, locolly conglomeratic, minor cerbonaceous shale ond cool
JURASSIC
f Ferniz Formakion: Shale, siltstone, sondslone
TRIASSIC

SPRAY RIVER GROUP: Siltstene, shale, limestone

PENNSYLYANIAN AND PERMIAN _
T orm ]ROCKY‘MGUNTAIN SUPERGROUP: Quartzitic, caicareous ond delomitic sandstone

MISSISSIPRIAN
RUNDLE GROUP

al Etherington Formaotion: Limestane

SYMBQLS

Geological boundory;

defined, opproximeta, assumed, gradationol.. ..., T T TS T m m s e
Bedding: Inclined, vertical, overturned, lops unknewn...ouiiamene o i S S
Thrust fault {teeth in direction of dip):

deflined, approximate, nssumed*LL"‘k“-m—‘L"_"L——‘L
Mormal fault (tic indicates downthrow side):

definad, approximate, OSSUMEd.....coooiiiiii i — e v
Transverse foull (arrows Indicate direction of movement)io s -

Syncline {upright, arrow indicates direction of plunge):
defired, agprosimate, Assumed. e,

SyNEING (OVErIUITEA uriis.ceeereiusiaremm e amss s s s o0 —H -
snticline {upright, arrow indicctes direclion of plunge);

defined, approximale, G8SUME. i - -—1—:» —————
ANUEINE  (OVERUPAEE) 1o veernesererrtsrcssbisminsessa s bbb e b b —U-—-
Contaurs {100 MEMe INEErvali i isrisirms s iesenes sttt e~ 800
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LW YOIEtIE DIUITHELOUS .t rereneereseseeeesesreassaessassassesesriesevae e seeneenrasececeees oE 282 e s R bbb e R B A
Bmax on sample frem basal €00l ZOME.. i [ 5.29 —
Locetion of measured sections (see list beloa):)‘/—‘x
Localion of drill cores used in this sludy (566 Nst BEIOWhurmmmmmmmsmeriommmreeemmmcercrsras i ssssiescennees A0
Lienit 0 INLEPPIELAl DI e v et e oo sis e s beae s s rner b
I TRy cTeTar: ToUTO RO O OO PO P O PO BT P PSPPI LTI TSI Al_.w_'l\.

... LINE CREEK

Coal property Gnd/or red MOMES.....coir i s s s

LIST QF MEASURED SECTIONS RANGE GF LIST CF DRILL HOLES RANGE OF

Fmax Rmax
| Weary Ridge 1.54-1.07 A MBE-101 (Mt Banner) 1.42-1.34
2 Coal Creek 0.8B5-0.59 B EP~102 {Ewin Pcss; 1.531-1.17
3 Mt Veils 1.49-1.38 ¢ EP—105 (Ewin Pess 1.26-0.95
4 ML Tuxford 1.63-1.02 U EV-151 (Ewin Creek) 1.46+-1,11
5 Greenhills Range 1.24-0.71 E EV—150 (Ewin Creek) 1.43-1.24
& Burnt Ridge Extension 1.47-1.01 F BMBI1--1 Eﬂure Mtn.} 1.47-1.05
7 Impericl Ridge 1.29-1.02 G BMB1-2 (Bare Mtn) 1.50-1.14
B Ewln Pass 1.32-1.07 H SR~7 {Weary Ridge} 1.13-0.98
g9 Burmt Ridge 1.32-0.39 | SR=12 (Weary Ridge} 1.45-1.27
10 Burnt Ridge Scuth 1.26-0.83 J SR-2 (Weary Ridge} . §.52-1.41
11 Mt. Michael upper sheet 1,17-0.82 K BRE-3 (Burnt Ridge Extension) 1.50-1.14
12 Mt Michael lower sheet 1.27-0.95
13 Nename Ridge 1.19-0.92
14 Horseshoe Ridge 1.58-1.14
15 Tee Pee Mountgin 1.30-1.13
16 Crown Mountain 1.63—-1.29 g
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CROW RIDGE SEAM QUALITY SUMMARY

Drill hole Vert. [Sample | Raw | Yield | Clean | Clean | Clean |P205 Phosph Meit Stab.

id From| To |thick|recovery| ash |@1.5| ash |sulphur|volatiles|in ash |in coal | Dilatatn Fluidity | range | Reflect| Inerts | index
EV052 75.58 77 1.5 72| 131 82 75| 057 18.9 1
EV053 107] 109.5] 2.5 66.2] 19.4| 72.2 7.5 0.38 19.7 1.33| 38.9 53
EV054 62.7] 57.5] 4.8 66| 37.6] 48,5 9.4| 0.55 21 =11 3 47| 1.32] 357 55.8
EV090 62.5| 66.5 4 6| 54.9| 29.3 8| 0.58 21 40 1.28 21) 64.4
EV092 23.6 24| 0.4 8] 28.3| 504 73| 0.52 19.3 1.36| 29.5| 61.3
EV093 47.71 53.7 6 0} 53.9| 406 83| 0.54 21.1 -17 10 47| 1.22{ 285 62
EV094 45.9] 49.7| 3.8 0| 62.2| 309 86| 0.54 20.7 -19] 174 42] 1.23] 27.8] 615
EV158 28.2 29] 0.8 79.6) 26.7| 59.5 7] 0.59 24 2| 437 48] 1.20| 27.3| 628
EV164 266| 34.51 7.9 80} 30.5| 51.2] 64| 0.38 23.1 -12.5| 90.6| 57 31.1
EV183 56.2] 61.2 5 68.3 24
RC2439 | 61.7| 62.5| 0.8 80 34
RC2442 | 26.3 20f 2.7 70{ 38.8
RC2443 | 40.2 44| 3.8 37
RC2444 9.2 13| 3.8 25 33
RC2445 | 123.1} 125.2 2.1 71
RC2446 | 125.2| 125,7] 0.5 45 33
RC2449 | 118.1| 119.2] 1.1 90| 57.9
RC2450 | 75.4] 75.5] 0.1 50| 50.6 i T i T
RC2451 37| 37.7| 0.7 70| 51.8

050 SEAM ave. {238.225162| 7.78] 052| 20.98 -2.82] 27.62]147.80| 1.29] 29,73] 60.11

si\geology\labquahcrowqual.xls
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CROW RIDGE SEAM QUALITY SUMMARY

Drili hole Vert. [Sample | Raw | Yield | Clean| Clean | Clean |P205 |Phosph Melt Stab.

id From| To |thick|recovery| ash |@41.5| ash |sulphur|volatiles [in ash |in coal | Dilatat'n | Fluidity | range| Reflect| Inerts | index
EV052 113.5] 118| 4.5 62.6] 14.9| 78.6| 6.9 0.5 21.4 : 1.38] 31.7| 47.3
EV053 132.6} 138.3] 57 38.2| 32.9 6.9] 043 20.4 1.36| 378 55
EV054 86.5| 92.3] 5.8 61.1] 36.4| 51.1 7.7 057 19.3 1 1.32| 385 53
EV091 7.5] 12.5 5 111 25.2| 7.7} 7.3] 0.48 18.7 1.34| 32.8] 585
EV095 18.21 22.1] 3.9 0| 42.6] 36.8 8 0.5 20.1 1.2 29.7| 605
EV158 30| 33.2] 3.2 68.3 28| 421 93| 042 20.9 2 0.3 0| 1.37| 42.8| 50.2

EV159 13.3| 15.8] 2.5 227 16.9] 72 78] 042 23.4 1.1 6
EV160 71.8| 72.5| 0.7 48.5 23
EV161 10.5| 12.1] 1.6 16.2] 21.3

EV162 20.7] 2421 3.5 22| 40.3] 44.1 6.9 039 22.1 2] 30| 1.38] 33.3] 58.4
EV163 1111 15.1 4 211 208 66| 6.2 0.4 21.3 23] 30] 1.38] 333] 585
EV1i64 64| 67.3] 3.3 60| 24.6| 58.9 6.5 0.36 22 -26| 14.4| 45| 1.36| 30.6| 60.8
EV183 130.1| 134.1 4 22.8 28| 48] 62| 045 23 1.321] 387 48
RC2438 | 29.3] 302{ 09 0

RC2439 | 89.5| 90.3| 0.8 70 28

RC2441 19.6] 21.3] 1.7 100 44

RC2442 | 60.8] 83.9 3 63; 32.8

RC2443 | 74.5| 76.2| 1.7 0

RC2444 | 47.9| 51.5| 3.6 80 26

RC2445 | 160.7] 1164 3.3 35

RC2446 | 163.5| 167] 3.5 30| 34.5

RC2448 | 278 35| 7.4 50| 25.8 1.37] 52.9 34

RC2449 | 157.4] 161.2] 3.8 43| 24.8
RC2450 | 103] 105.5| 2.5 42| 275 N .
RC2451 | 72.3| 759| 38 71)_32.8| 60| 116 043 18.6| 1.24] 0.0628] -2
RC2452 | 19.3| 232 39 82| 34.8] 72| 7.1 0.5 19.4| 2.26| 0.0701 -18

030 SEAM _ ave. |28.96(58.11| 7.55| 0.45| 20.82f 1.75 0.07) -15.75] 3.52{22.20} 1.34| 36.54| 53,11

s:\geologytlabqualicrowqual.xls
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CROW RIDGE SEAM QUALITY SUMMARY

Drill hole Vert, |Sample | Raw | Yield| Clean| Clean | Clean |P205 |Phosph Meilt Stab.

id From | To |thick|recovery| ash |@1.5| ash |sulphur|volatiles |in ash |in coal | Ditatatn Fluidity | range{ Reflect | Inerts | index
EV(52 167.8].169.8 2 43,3} 25.2| 63.3 §3| 0.62 22,1 36| 58| 1.38] 16.9 65
EV053 189.3| 189.8| 0.5 100] 21.1] 72{ 83| 082 21.8 2.1 40
EV054 168) 161.1] 3.4 84.8)] 40.4| 485, 6.8 0.5 22.2 7.8 48| 1.34| 20.3 65
EVis9 75.3 781 2.7 69) 40.9] 345 7] 045 24 53| 143.9| 55| 1.33] 16.8 65
EV160 165.5] 188| 2.5 76.5| 32.8| 51.7 6] 0386 24,2 44| 136.8] 64| 1.38 16.8 85
EV161 79.5] 81.5 2 59.3] 41.4| 37.9 6.1 0.4 24.2 1.25| 13.4| 81.9
EV164 136.5| 140.8| 4.3 36} 54.4| 31.4 72 038 24 88| 276.7| 64| 1.34] 17.¢ 65
EV183 186.3| 187.8] 1.3 29| 25.1
RC2439 | 159.7| 161.3] 1.8 70 46
RC2440 57| 57.2| 0.2 0
RC2441 87| 87.1] 0.1 0
RC2442 | 139.9| 140.3] 0.4 50] 33.3
RC2443 | 138.9| 140.5] 1.6 50 46
RC2444 | 111.4; 112.6] 1.2 70 42
RC2445 | 218.6] 220.3] 1.7 27
RC2446 | 230.6] 231.1] 0.5 0
RC2447 3.4 4] 06 65| 407
RC2448 | 107.5| 108.2| 0.7 0
RC2448 | 216.3] 217 1.7 45| 52.4
RC2450 | 177.8] 178.5{ 0.8 30] 31.5
RC2451 | 122.9{ 123.3] 04 45| 35.6
RC2452 | ©8.2| 68.5| 0.3 30| 62.8

011 SEAM ave. | 39.51|48.47| 6.67| 0.48] 23.21 61.67| 100.57| 54.83] 1.33| 17.02| 64.48

s:\geology\labgualicrowqual.xis
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CROW RIDGE SEAM QUALITY SUMMARY
Drill hole Vert.{Sample | Raw {Yield| Clean| Clean | Clean |P205 |Phosph Melt Stab,
id From | 1 To |thick|recovery| ash |@1.5| ash |sulphur|volatiles |in ash |in coal | Dilatatn Fluidity | range| Reflect | Inerts | index
ADIT1 0.1l 78] 74 100] 19.3| 82.6 9.4 20.6| 25|-0.1026 -20 1.8 23| 1.34] 36.1| 50.5
EV052 175.6| 1828 7.2 70.81 8.4l 9031 84] 0.41 20.6 1.37| 30.5| 60.8
EV053 199| 207.6] 8.6 86.3| 22.4| 73.1 86] 043 19.7 8 7.9 47| 1.38 60.6
EV054 162.5 171.3] 8.8 69 13| 86.4 8 043 21.2 -20 27 41 1.34] 316 60
EV090 148.31 161.1| 12.8 34| 57.8] 24.9f 10.8| 0.42 8.5 1.36] 31.6| 5B.9
EV091 60.4 66] 5.6 9] 28.7| 66.2 9.1 0.58 18.4 1.33 34 57
EV092 96,5| 103.5 7 14| 36.4| 44.1 7.9 042 18.8 1.37| 34.68] 57.8
EV158 129.8| 131.5] 1.7 B87] 226| 66.7 7.4} 0.36 22.3 2 23 1.33] 31.6 60
EV159 84| 94.5| 10.5 73.6] 11.7] 82| 8.5 0.36 22.6 6 1.38 41| 51.8
EVi60 165| 182.3] 17.3 67.8| 14.4| 725 53| 0.38 22.5 22| 36| 1.34| 36.9] 55.2
EV161 82.4 92| 9.6 40.6/ 29.9| 59.8| 7.5 0.3 22.1 1.2 18| 1.37| 35.2| 574
EV162 91} 100.3] 9.3 63| 18.8| 68.9 6.2 0.32 236 -12 36.9 53 1.28| 34.5| 56.1
EV163 83.6| 915 8 48.8] 16.1{ 65.2 58 0.38 23.8 9.4 48 1.35] 28.8 62
EV164 1560.1| 154.1 4 74| 22.2| 519 7.3 0.36 23 -15 14.9 54
EV182 26.7| 41.4| 157 96.6f 142 94 10 0.5 21 1.1 1| 1.338| 34.57| 52.38
EV183 194.1{ 201.8| 7.7 33.6] 146| 81.5| 7.4 0.4 21 2.9 27| 1.388| 37.2| 56.3
RC2438 | 102.6| 113{ 10.4 47 21 ‘
RC2439 | 163.2| 171.2] ~ 8 49| 20 B o 3
RC2440 | 59.2{ 69.2] 10 49| 24.1
RC2441 | 88.7| 936 4.9 47t 19.9
RC2442 | 1442} 152.8] 8.8 42 19.5
RC2443 | 147.3| 151.7| 4.4 20
RC2444 117| 1225 5.5 68| 10.8
RC2445 | 228.6] 236] 7.4 25
RC2446 | 240.9| 247.5| 6.6 19 235
RC2447 8| 18.4] 10.4 74 186 80} 10.3] 0.36 19.7] 1.19| 0.0535 -24 1.38] 46.9 44
RC2448 113} 119.3| 6.3 33 18
RC2449 | 224.2] 230.5[ 6.3 35| 20.9
RC2450 | 187.9| 196.8{ 8.9 24| 18.8 !
RC2451 | 128.7| 135.2| 6.5 58| 235 1.1
RC2452 | 739 817 7.8 41 176 s
010 SEAM ave, |2082|70.01| 7.88] 0.40i 21.14| 1.60| 0.08] -13.83| 7.42|33.73] 1.35| 35,06 6797

s:\geology\labquailcrowqual.xis
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CROW RIDGE SEAM QUALITY SUMMARY

Drill hole Vert.|Sample | Raw | Yield | Clean | Clean | Clean |P205 [Phosph Melt Stab.

id From | To | thick|recovery| ash |@1.5| ash |sulphur|volatiles|in ash |in coal | Dilatatn Fluidity | range| Reflect| Inerts | index
EV052 189 191 2 53.8{ 30.8 591 109 0.55 18.7 - -15 25 25 1.42 301 61.3
EV053 | 209.3| 211.3 2 61.5] 29.3] 57.2| 12.2| 047 18.8 1 1.4| 36.9| 56.1
EV054 173| 1746] 1.8 33.3] 39.6| 484 10.6| 0.46 18.5 6.9 66| 1.36] 356 57
EV095 94.5| 96.9] 24 0| 615 11.2] 0.43 19.9 12|  75.3| 59| 1.34 61.1
EV158 148.1| 150.5] 2.4 0| 49.5 10.5 0.6 221 15 85 56 1.39 61.7
EV159 102.5| 1058| 2.8 36.1 15
EV160 187.1| 189.1 2 72.9] 22.3| 60.3 7.9 0.3 21.8 55| 38| 1.41 30| B81.1
EV162 101.5| 103.5 2 87t 26.7 55 8.8 0.36 21.4 18 201 56 1.39| 33.2| 58.8
EV163 94,3} 96.5| 2.2 51.3| 30.6| 50.5| 10.5] 042 20.1 8.9 38| 1.38| 36.7| 56.5
Evi64 155.5{ 156.6] 1.1 56 25.4| 56.1 8.3 034 21.2 10.5| 46| 1.41| 31.1| 605
EvV182 46.2] 48.5| 2.3 91 311 80 94! 0.38 218 18} 56.1 61 1.39] 30.39} 56.95
EV{83 206.5] 208.3| 1.8 34.4| 30.5
RC2438 116] 116.5| 0.5 90| 37.3
RC243¢ | 174.8} 175.7] 0.9 60 28
RC2440 71.2] 7211 049 60 a3
RC2441 | 966 97.3] 0.7 60| 32 T
RGC2442 | 185.7) 157.4] 1.7 54, 30.6
RC2443 | 163.8| 170| 8.2 28
RC2444 | 124.2| 124.6f 0.4 0
RC2445 238| 239.8] 1.8 0
RC2446 | 252.8]| 253.8 1 0
RC2447 281 2741 1 70| 31.1
RC2448 | 126.2] 127.8] 1.6 48 32.2
RC2449 236 237.2| 1.2 45| 20.5
RC2450 | 199.9| 200.4| 0.5 40f 23.8
RC2451 | 145.6] 147.1] 1.5 65 27.7
RC2452 921 92.9] 0.9 30| 224

012 SEAM _ave, |30.90[55.81] 10.03] 0.43|" 20.40| |7 7| T 960 45.27|48.33| 1.39| 32.99| 55.11

s:\geology\labqualcrowqual.xls
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CROW RIDGE SEAM QUALITY SUMMARY
Drill hole Vert.}Sample | Raw [ Yield | Clean| Clean | Clean |P205 |Phosph Melt Stab,
id From | .To | thick recovery| ash |@1.5| ash [sulphur|volatiles fin ash{in coal | Dilatatn Fluidity | range| Reflect| Inerts | index
EV052 | 219.1| 220.1 1 70| 33.4{ 40.6] 9.6 0.78 20 38 65
EV053 229.3] 2301 0.8 53.6 48| 37.3 9.2 0.5 17.8 1
EV054 197.8] 1988 0.8 73.3] 17.4! 78,6 9.3/ 082 18.1 56 48
EV095 99.4] 100{ 06 0| 61.5] 23.2{ 11.2] 0.43 19.9 12) 7631 59] 1.34] 297 61.1
EV162 109.5( 1125 3 57| 488
EV164 165.5| 1668.3] 0.8 241 3941 30,90 1021 0.38 208 =21 443 61 1.44) 32.8| 53.7
EV182 55.2 571 1.8 75.5| 45.2| 33| 10.3] 053 21.4 12| 455 62 1.39( 26.69| 60.18
RC2438 | 135.6| 135.9] 0.3 80| 33.7
RC2440 | 79.1| 80.91 1.8 49| 40,5
RC2441 | 100.7] 1014 07 50 31
RC2442 | 173.2] 174.2 1 60 46
RC2443 | 175.2] 17711 1.9 25
RC2444 | 140.5] 142 1.5 45| 32.6
RC2447 48] 48,31 2.3 58} 48.6
RC2450 | 218.3{ 218.5] 0.2 300 264
RC2451 | 176.8] 177.1[ 0.2 0
RC2452 | 117.4] 117.5] 0.1 0 L
014 SEAM ave, | 39.43|42.10] 9.97| 0.54] 19.63 7.33] 34.95| 59,00 1.39] 29.73| 59.99

s:\geology\labguaticrowgual. xis
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CROW RIDGE SEAM QUALITY SUMMARY

Crill hole Vert. |Sample | Raw | Yield| Clean| Clean | Clean |P205 |Phosph Meit Stab.
id From| To |thick recovery| ash {@1.5| ash |sulphur|volatiles|in ash |in coal |Dilatatn |Fluidity|range| Reflect| Inerts | index

EV160 194.5| 196| 1.6 83.9

RC2438 | 148.2| 148.4| 0.2 0

RC2440 | 89.3] 88.5] 0.2 0

RC2441 | 108.4| 108.5| 0.1 50| 29.2

RC2442 | 184.2} 184.4| 02| 60 27.2

RC2443 | 187[ 187.3] 60.3]" 7 "36[ | I T e

RC2444 | 1511} 151.2] 0.1 0

RC2447 | 59.7| 59.8f 0.1 30| 34.4

RC2450 | 226.4| 226.5| 0.1 0

RC2451 | 1856 185.9] 0.3 501 32.6

RC2452 | 126.2| 126.4| 0.2 55| 33.7

001 SEAM ave. 31.42

sAgeologyMabyunierowgual xls
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SEAM NO. Olo
. TRueE SEAM THICKNESS 31.8_ FT. 9‘7:«1).

ELK VALLEY
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PROY. AMALYSIS - MOIST. % V.H.4 ASH ¥ _F_.C. *F.S.I1.
) - 2.4 19.1 19.3 59,2 2N
SCREEN ANALYSIS - Wr. W, % - ASH ¢ CALCULATED Asx
L 7/3" 5.3
-7/8" x 3/8" 9.1 21,3 18 1
~3/8" x 284 51.9
—281 x 100M 20.2 13.1 . 2.6
1004 x 0 o 13.5 12.4 o .
HASHASILITY OF -2* + 264 FRACTION: ' 18.4
éé 3
5p. GR. . Cuir, WT. U ASH 3 cum WT. ¢ lou asw g7] 0iF 3 (A
) wr. % | Asny FLOAT | FLOAT ;ST SEH Cyvs
Fi. 1.39 -~ 13.4 1.9 13.4 1.9 100.0 21.3
7.30 - 1.35 13.1 5.1 26.5 3.5 85.6 24.3
1.35 - 1.40 22.3 9.1 48,8 6.0 735 27.8 74.5
1.40 - 1.45 18.9 13.2 67.7 8.0 51.5 | 35.7 ?
1.45 - 1.50 6.8 19.0 74.5 . 9.0 2.3 | 492 25.7
1.50 - 1.55 3.6- 25.1 78.1 9.8 25.5 57.3 l
1.55 - 1.69 0.8 27.7 78.9 10.0 21.9 62.6 g1
1.00 - T 35.6 500 16.5 4 Zi.i 63.5 ‘
1.70 - 1.80 2.1 44,0 84.1 .7 18.0 69.1 i
Sk. 1.80 ° 15.9 72.4 100.0 2.3 15.4 72.4
WASHABILITY OF ~28H +I0GFRACTION: 2 » 7
oy ur ghis asi 2 Joun wr, 3 ko asw 1] BIFFITE
'SP GR. WT. 9 | AsH g FLOAT | FLosT STRY SINK s
FI.  1.30 10.9 1.4 10.8 1.4 100.0 13.1
1.30°- 1.40 39.0 4.5 49.0 3.8 8e.1 14.5 73.5
1.40 - 1.50 28.2 11.3 78.1 . 6.5 50.1 27.3 a0
1.50 - 1.60 5.3 21.0 87.4 8.1 21.9 36.6 14.6
1.60 ~ 1.70 4.0 30.6 1.4 9.0 2.6 48.1
Sk, 1.70 8.6 56.2 |- 100.0 13.1 8.6 | 56.2
. “WASHABILITY OF~100M + O: ~Cleaned in Lab Lell
' - T Wi. 2 13.5 ks CALCULATED ASH
.CONC. 93.9 9.8 9.2
TAILS 6.1 52.2 3.2
. 2.4
CLEAN COAL PROXIMATE:
' MOTST. % V.ME . F.C.% ASHS F.S.1. DI,
i 2.9 20.6 67.1 9.4 3%
YIELD WT.% COMPOSITE ASH %
2" + 28M 52.3 6.6
- 28H + 100M 7.6 L7
O R e — 12.7 1.3 -
TOTAL 82.6% @ 9.6% ASH
1.k
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- Laboratory Number ......ouvuu, . 272871 L oL L. 5 ‘
DesCription wuversivivveririens  ElK - | i | .
' Valley \ } ;

AL . Adit #1 '

1 Classification !

:Ra"lk‘ ("'\.STiﬁ) L2 IO T I RN BN NN S N B R BRI JNY BN BN T ) -—-‘—“-y-—-—- - . - — - - e ey ;. - -

{ International System (..oovvn o L. — I

;. Specific Volatile Incex ,..... ._193, . .

E._,‘ Carbon (dr"“fb) |-l|c|oo-||---$-: ____9__0_-__,5 —_— - _: - -

IProximate Analysis {db) E
:&'."‘H--’......--.o.---..--o..-.-.tﬂ .____,_9_‘_4,"-__ -
L UVElatile Matter Lo s 2107 .
Fieud Carbon ooovevnvn o o % 68,9 0 | )
Gress Calorific Value (db) : :
L Btu per pound Lo, __13,983 768l ——

B ; - !

%U]tmate Analysis (db) ]

Pocarbon iiiiiieiinn. ceveaelh 8100

LOHydrogen' L8 43 _

oSulphur Lo inenc i 0.42
= Mitrogen Loaocieinnionno % 1.0 i
: ASh |.|||l|l--u-o..-onuonlooo?l.'____9__-__4“.__ - . '
Oxygen (by difference) ......%_ _3.9 _ R ) ,
. - ! i
Ash Analysis (db) ! i
5102 .g.u;...o.---l-o-nounoco%—_—_-8'.0—-_.-._-_._...:...-...._.. ..-._.._.....!... o trmrme e g teha s e e i
A1203 |l|-o-c--ol-uoo|-ll%__l 3]'9 . - _ 5 . o h‘_'
- Fezﬁs &nl..lll,lbllll'll.llIIII% 2'0':'_ — —m—— —— ___—: - - " : ) ) - -
.‘T102.l.l!l.l'lllll!iitillll‘%.—_‘ .]“":']""'--—"——-u-—u~.-. ——. - l“ .-. .-l.._' =
P205 [ I I I R A S R I S A B BRI L] ‘—2‘5__ ' — _____'"' ” T -
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TPPLE 2 Physical Tests and Fusibility of Ash of Componenk Cnals
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e e — - o e
B Identification ' o
i .| " Laboratory Number .............| 2726-7]
::5.‘ DESC!”'IDtiDn L L I I N I R E]k
fl : : Valley
: . Adit #1
£ Coal Pulverization
‘g-‘ " Sieve Analysis
i FPassing Retained On)
8} - /4 in,_ 5l g0 A I
1/4 in, 1/8 in,__ % 8.2 ! SR M
“1/8 in. N6 in 4 138 R .
8

.I/'IE in' ‘ ]/32 'in':—_?h—-é-é: . | S B ] L LTE TR PR
1/32 in, o

Trvee,le Tete ataar # o Lerad

N T A -

. Total Passing 1/8 in. % 91,6 : SR N B N

Brindability
Hardgrove Index

bt i R S e e
E) e .2

R YR ]]8 e e

Fusibility of Ash '

Initial Deformation Temp, .. 14$%27°c

[_I_'O
™D
~
+ |2
<
af

|

.

i Seftening Temp, Spherical ..
o

‘

;

.o (., Softening Temp.HemisphericaloF +
:':-":. :.'F1U'ld TEmpu L N N NN EE] F +
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-:a__.-‘-‘-: . Ident1f1cat1on et T . '. § s | .
G m e B ; R ! !
"il . . Laboratory I.wrbep‘.“,,',_..,,,,, 222_6 71 L SR ——t ——— i.._-_...-.. ._: - i
i ' Descriptwon .................... " Elk : { ’ : T T
A, o Valley ' ! , P ; i
Adit # I ; :

:}" | .- i ' i ' ; i
1 ‘ ' i b

i Linear Expansio o , - '

4o 3

& Bd, 52 ]b/ft at 22 mo1stuze LTS Do Lo

P Gieseler Plasticity ;

a SErE g S0 i.

P Fusion Temp, ..vvvvvinunvnnns G e - : . .

Vool Max, Fluld Temp. O ey LTI Lo,

S Final Fluid Temp.  ......vv,.. 0 o473, 2077770 o -

T Solidification Temp, .........°C A2 L :

. Helting Range ............,...%_ _23 "~ oo ) s

R o oMax. Flufdity ooooooiiodd/m oL 1.8 T e |

WU e TOrQUE vovviviviininnenyaniqoin, . 40 . G e e C e e

Dilatation . :

Ti - Softening Temp. ......0C _. 428 ... .. . . .

A "Tii - Max. Contraction Temn, ol 808 :
A - Tiii - Max. Dilatation Temp . o 509 . . . N R ;
40 ., Contraction ...........% 20 .. . . 1 '
; . “Dilatation o....iial ¥ =20 DT T T . o

m0c | Free Swelling Index i !
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LA TABLE 4 :
-:,\ e " . ]
GETINY ' Analyses of -Coke Oven Charpes and Resultant Colces
22} Identification
y:l} -, .
.:';. TESl‘. NmﬂbErocuosu106000h‘_—§.—a§_- - -
4 | . Date Chazged. v vy uuy..s ot 20/8/71
'12- ' Descrlptlon....u.....n E‘lk
Sor ' Valley
e - Adit #1 ;
‘,;. - i i
t
Q%’ Coke Oven Charge
# Laboratory Number..:(.....] 2726-71 !
fﬁ' Proximate Analysis (db) ]
.‘:% AShI'I‘!"'I“‘II"".I% qd coﬁ}u l
R Volatile Matter........%{ 21.7 csvem |
’{ ‘Fixed Carbon cnoo--ouon% 68l9 €rtead I
Diod Sulphur (db)viiiiiiaana X 0.42 ¢ I
i%E;_‘Resultant Coke
+f, | -Laboratory Number.,....... 2800-7]
“ |* Proximate Analysis (db) .
‘h a ASha--o..-a--..-o---'no/ 11'5
.'5;.‘ VOlatlle MattEro.onlooo% 1'5
-'l. :;: rixed CarbonIOIOIIIOOIIKQ 87-0
:;f.'.. SLﬂPth (db>l!||t|cl'l:l0/ 0.50 .
et I _,. o o o
.-.ER. 1‘.!\;3 ‘ '. “- . 1“ 'L . t.'. :'.'\. < " !‘ .' "
e :
-'_;|-.~ “":I' o ‘ , \
.~{_ e
fr L]
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h

}est ~dentification Number.... vooeeoueen.. 826
}Date (=% S 1 =T o 26/8/71
L.aboratory Number
'j(refer for analysis of charge)............ 2726-71
COMPONENT COALS IN CHARGE
(% by wt. on db)
|j E1k Valley Adit #1 100
S
| | CARBONIZATION DATA
{? Net Weight of Charge (Wet)....costee..lb 524.5
My Moisture in Charge...... cemeceeaeaeeaan ;/,, 3.3
.} ASTM Bulk Density (Welt)...asvea...lb/FC 48.5
_{"‘ Oven Bulk Density (db)...........'.lb/fta 51.1
‘CARBONIZATION RESULTS  ~
T’ Gross Coking Time...eevececeeennas hr :miE 9:52 7.
S Maximum Wall Pressure............. 1b/in 0.44
]J Coke Yield Actual...ueieecnnoeenennnnn. % 81.9
Mean Coke SIZe..n.eeeiereeeencncaenes in 2.19
[:_‘ Apparent Specific Gravity.....ceeeevnn.. 1.022
. Screen Analysis of Coke
(cumulative percentage retained on)
E' 3 inch sieve.. e iiirnerieinenennenns 15.7
- 2 inch sleve. . veenneiineernnnncnns 59.7
¥ 1 1/2 inch sieve. v eeennicnneenennn 81.4
[' 1 inch sfeve.soucincnrnnenenennnine. 91.7
. 3/4 Inch sieve...veoeeereiencuecnann, 93.1
Df 1/2 inch sleve.. o e, cuen..... hasesees 93.6
- Percentage -1/2 inch (breeze)........ 6.4
E‘, Tumbler Test (ASTM)
Stabllity Factor. e reeseunsacacenen 47.2
’i’ Hardness Factor..ceeeeciverncrannnaa 63.1
¢ Japanegse Tumbler Test (JIS)
3 (cumulative percentage retained on)
i 50 DI SieVe.. .. ieiiienerrraacann. . 14.5
25 0N S1€Ve..cvrreceoonnconnan caecona 83.5
90.3
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PETROGRAPHIC DATA ON: MnISER  ELiK ‘/Fu_uf.sf AT Nol.

Project No. %731 /l 619  sample No. 272677/ p,c_;]_]_et No, A0

I Petrographic Composition

Reactive Components . .
Distribution of Vitrinoid Types Total Vitrinoid 55.0
Type Percent Reactive Semi-fusinoid (1/3) £-9
12 15:8 Exinoid + Resinoid Q-8
13 201 Total Reactive Components 639
m s ' .
15 o-~5 Inert Components
16 -8 Inert Semi-fusinoids (2/3) 178
- Micrinoids _ . 20
Fusinoids 10.0
Mineral Matter 5-3
Total Inert Coxzponents 26}

II Petrographic Indices

Mean Reflectance A T, I- 34
Balance Index 2-9% -
Strength Index 585
Stabiliry Index Sea-5
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Elk Valley

Proximate Analysis

MoistUre ceeeceeraues %

Volatile Matter....%

Fixed Carbon
(By Difference)-...%

]

Ultimate Analysis

Carbone-eveceeense. %
Hydrogens.coceoveee %
Sulphureececvaeaen. A
Nitrogen.seeeeene.- %
ASHevrvecrcaneanens %
0OxXygen

(By Difference)-...%

Calorific VYalue-.e«ce.-.

Btu/1b Gross

As Rec'd

3.0
11.0
18.1

67.9

Dry

Grindability Index
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Adit 1
ETk Valley
Vitrinite 23.7
Micrinite 4.6
Fusinite 12.6
Exonite 0.0
Semi-Fusinite Bg.1
100.0
RO . 1.4
*Reactives 43.4
*Inerts 56.6
*Inerts = Fusinite + 2/3 Semi-Fusinite
+ Micrinite

*Reactives = Vitrinite + 1/3 Semi-Fusinite
%High Reflectance S.F. 42 .3
%L.ow Reflectance S.F. 57.7
+ Semi-fusinite is further divided into

2 categories according to the

reflectances (high and 1ow).
High Reflectance S.F. 25.0
{ow Reflectance S.F. 34.1

59.1

Modified Calculation of reactives and

Inerts considering all Tow

reflectance semi-fusinite as

reactive.
Reactives 57.8
Inerts 42.2

Ditatation Tests

Softening Point °oC 0, 420
Contraction C % 190
Dilatation % nii
Temp. of Max. Dilatation °C -
Temp. of Max Contraction °C Qc 513
Plasticity Index

c s
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EXPLORATION PROGRAM 1875

ADIT 26

BOTTOM PART OF SEAM o0 Semwa

BURNT RIDGE EXTENSION

11 SEAM SEAM THICKNESS 19.6 ft. EiGma T rrece
x-cut @ 150 ft.
3r5"’—m V T ore ke,
PROXIMATE ANALYSIS (DRY BASIS)
RAK CLEAR
2 of 14" x 0 90.7
ASH = 11.4 8.1
V.M. Z 17.4 18.8
F.C. ¥ 71.2 73.1
F.S.1. 5 5%
% TOTAL SULF. 0.36 0.46
Z P,0¢ - -
. GROSS CAL. VALUE BTUs/LB. {db) 13,676 14,184

GiesTer Plasticity

Start.ceecercmencannan gc 408
Fusion TemPececeoonoa-s 0c 433
Max. Fluid Temp....... oC 458
Final Fluid Temp...... DC 478
Solidification Temp... C 493
Melting Rang@---...-... O¢ 45
Max. Fluidity.....-. dd/m 10.5
Dilatation (Ruhr)
Ti - Soft. Temp........ gC 408
Tii =-_Max. Cont. Temp... C 469
Tiii - Max. Dbil. Temp....oc 496
Contraction.....c.eccen... g 17
Dilatation....cc ... g -12

Petrographic Data = 97n
Petrographic Composition

Vitrinoid Types

o

Type Percent Reactive Components Volume %
13 28.4  Total Vitrinoid 535.6
14 25.7 Reactive Semi-Fusinoid (]/2}13 3
15 0.5 Exinoid & Resinoid 8.0
54.6 Total Reactives A

Inert Components

inert Semi-Fusinoids (1/2) 15.

Micrinoids 5.
3.
4

Fusinoids
Mineral Matter
Total Inerts

Max. Mean Reflectance of Vitrinoids Ro: 1.
Strength Index 6.
61.5

Balance Index 1.89
Predicted Coke Stabi]iiy Index
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EXPLORATION PROGRAM 1979

ADIT 26

BOTTOM PART OF SEAM Ol SR wa

— .

BURNT RIDGE EXTENSION

Ll

1% SEAM SEAM THICKNESS 19.6 ft. 53 9m 7T 7mce

x-cut @ 150 ft.

PROXIMATE ANALYSIS (DRY BASIS)

B V T,

RAW CLEAR
Tof 14" x 0O 90.7
ASH = 11.4 8.1
V.M. % 17.4 . 18.8
F.C. = 71.2 73.1
F.S.1. 5 5%
% TOTAL SULF. 0.36 0.46
z P?OS - U

. GROSS CAL. VALUE BTUs/LB. (db) 13,676 14,184

Giesler Plasticity

Tk T gc 408
Fusion Temp..ecceoan.- oC 433
Max. Fluid Temp....... OC 458
Final Fluid Temp...... 0C 478
Solidification Temp... C 493
Melting Range.......-. Oc 45
Max. Filuidity-...... dd/m 10.5
Dilatation (Ruhr)
Ti - Soft. Temp........ gc403
Ti1 -_Max. Cont. Temp..-DC 469
Tiii - Max. Dil. Temp.... C 496
Contraction............. g 17
Pilatation.eceecceuoo... g -12

Petrographic Bata = 973
Vitrinoid Types Petrographic Composition

Predicted Coke §%abi]i£y Index 61.5

{Type Percent Reactive Components Volume £

13 28.4  Total Vitrinoid 54.¢
14 25.7 Reactive Semi-Fusinoid (1/2)15-:
15 _0.5 Exinoid & Resinoid 0.
54.6 Total Reactives 70..
Inert Components
inert Semi-fusinoids (1/2) 15.:
Micrinoids 5.
Fusinoids 3.
Mineral Matter 4.
Total Inerts 23.
Max. Mean Reflectance of Vitrinoids Ro: 1.38
Balance Index 1.89 Strength Index 6.53

L—,,‘, L._...J.T'f':': [__.‘__-l""‘:‘ :.f"‘:::‘.’f [::.j
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EXPLORATION PROSRAM
ADIT CHANNEL SAMPLE

TABLE 11

SEAM NO. - ADIT NC. 26

RAW COAL BROKEN TO.-4" AND REDUCED TO 1000 LBS. FOR SCREENING.

CUMULATIVE
SIZE WT. % ASH % HWT. % ASH %
-4" + 1/4" 42.7 9.8 42.7 9.8
-3/8" + 28M 56.5 13.6 79.2 11.6
-28M + 60M 10.2 13.2 89.4 11.7
-60M + 0 10.6 12.2 100.0 11.8

ATTRITION TEST

One Thousand pounds of 4" x 0" coal tumbled in A.S.T.M. coke tumbler Tor
30 minutes in batches of 50 1bs. or 786 revolutions per batch. Total
coal was mixed and screened. Results are shown below.

CUMULATIVE
SIZE WT. % ASH % . WIL % ASH %
-4" + 1/4" 16.5 12.2 16.5 12.2
-3/8" + 284 45.7 11.8 62.2 11.9
-28M + 60M 15.1 11.8 75.3 11.9
~60M + 0 24.7 11.1 1006.0 11.7

Washability tests as shown in Table 111 were run on the coal from the
Attrition Test.
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Flotation bData ~ 60 M 2 0

ADIT 2

TABLE V¥

%U.\rvﬂ.'\- Q__ E X'-{'.

1 SiarA

Cumiative Float

Size & Time
Size Wt. 3| (Sec) Wt. % Ash 2 We. 8 Ash %
60Mx0 30 87.5 g9.1 87.5 9.1
60 9.8 15.3 897.3 9.7
a0 1.1 32.4 98.4 10.0
TAILINGS 1.6 77.8 100.0 11.1
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EXPLORATION OGRAM .
ADIT CHANNLL SAMPLE AT 26 'L SEAM

TABLE 111
WASHABILITY STUDY OF  ADIT 26 BURNT RIDGE EXTENSION SEAM 1
CUM CUM CUM CUM £, 10
2B & WT, SPGP WT %  ASH % VM 9% FSI SUL % WT ¥ ASH % VM % SUL % SP GR .
A+ 1/4
16.5 - FLT. 1.30  25.4 5.3 19.4 6 .33 25.4 5.3 19.4 .33 . 12.8
' 1.35 21.5 5.8 19.0 3l .32 46,9 5.5 19.2 .33 36.2
1.40 25.9 10.8 16.6 14 .33 72.8 7.4 18.3 .33 67.2  59.9
1.45  13.4 15.3 17.3 1 .30 86.2 8.6 18.1 .32 47,2  79.6
1.50 4.0 19,8 17.0 1 .33 90.2 9.1 18.1 .32 21.5  88.3
1.55 2.2 24.6 16.5 1 .29 92 .4 9.5 18.0 .32 ~--- 91,4
- 1,60 1.1 27.2 17,0 1 .29 93,5 9.7 18.0 .32 5.3  93.0
1.70 1.8 31.0 18,9 1 .28 95.3 10.1 18.0 .32 3.0 94,5
1.80 1.1 36.9 19.6 1 .26 96.4 10.4 18.1 .32 95,9
SK. 1.80 3.6  60.8 18,2 NC .19 100.0 12.2 18.1 .32 98.3
A74 4 28M
45 .7 1.30 23.6 2.9 22.1 7% .38 23.6 2,9 22.1 .38 11.9
1.35  30.1 6.4 19.9 4 .32 53.7 4.9 20,9 .35 38,7
1.40 21.3  10.9 18,2 14 .30 75.0 6.6 20,1 .33 59.4 64.4
1.45  10.7  15.2 16.7 1 .28 85.7 7.7 19.7 .33 39.9  80.4
1.50 4.5 19,2 17.8 1 .28 90.2 8.2 19.6 .32 19.2 88,0
1.55 1.8  21.5 17.2 1 27 92.0 8.5 19.5 .32 meme 91,2
1.60 1.4 27.7 17.2 1 26 93.4 8.8 19.5 .32 5.1 92.8
1.70 1.7  32.9 16.1 1 .27 85.1 9.2 18.4 .32 2,6 94,3
1.80 .8  36.7 14.9 1 .32 95.9 9.4 19.4 .32 95,6
1.80 4.1 68.4 13.6 NC .20 100.0 11.8 19.2 .32 98,0
-28M + 60M
1.30 35.3 1.6 22.8 8 41 35.3 1.6 22.8 . .41 17.7
13.1 1.35  13.5 5.5 19.0 5 .35 48.8 2.7 21.7 .39 42.1
1.40  18.4 8.0 18,7 1% .35 67.2 4.1 20,9 .38 51.9 58.1
1.45  10.8  11.7 17.8 1 31 78.0 5.2 20.5 .37 41,1 72.7
1.50 5.8 16.3 18.9 1 .30 83.8 6.0 20.4 .37 24,1 -81.0
1.65 3.4 19,6 17.8 1 .32 87.2 6.5 20.3 .36 ~ene 85,6
1.60 2.5 23.6 17.1 1 307 89.7 20.2 . 36. 9.3  88.5
1.70 2.8 30.9 16,9 1 .33 (92, r) 20.1 .36 4,1 91.2
1.80 1.0 38,1 16.3 ) .57 9375 8.0 20.0 .36 93,1
1.80 6.5 66.8 15.0 NC .25 100.0 11.8 19.7 .35 96.8
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EXPLORATION  {0GRAM
ADIT CHANNEL SAMPLE AT 26 [C S EAM

TABLE 111 (cont'd)
WASHABILITY STUDY OF ADIT 26 BURNT RIDGE EXTENSION SEAM 1

CUM CUM CUM CUM .10
JIZE & WT. SP GP WT %9  ASH % VM % FS1 SUL % WT 9% ASH % VM % SUL % SP GR
4+ 28 )

62.2 1,30 24,1 3.6 21.3 .37 24,1 3.6 21,3 .37
1.35 27.8 6.3 19.7 32 51.9 5,0 20.5 .34
1,40 22.5  10.6 17.7 31 74.4 6.8 19.6 .33 68.8
1.45 11.4  15.2 16.9 .29 85.8 7.9 19.3 .33 41.9
1.50 4.4 19.4 17.6 .29 90.2 8.5 19,2 .32 19.8
1.55 1.9 22.4 17.0 .28 92.1 8.8 19.1 .32 “m——
1.60 1.3 27.6 17.2 .28 93.4 9.0 19.1 .32 5,2
1.70 1.7 31.7 16.9 27 95.2 9,4 19.1 .32 2.7
1.80 .9 36.8 16.5 .30 96.0 9,7 19,1 .32
1.80 4.0 66,6 14.7 .20 100.0 11.9 18.9 .32
4+ 60M
1.30 26.0 3.1 21.7 38 26.0 3.1 21.7 .38
75.3 1.35 25,3 6.2 19.6 32 51.4 4.6 20.7 .35
1.40 21,8  10.4 17.9 32 73,2 6.4 19.8 .34 66.0
1.45 11.3  14.6 17.0 29 84.5 7.5 18,5 .33 41,7
1.50 4,6 18.7 17.9 .29 89.1 8.1 19.4 .33 20.5
1.55 2,2 21.7 17.2 29 91.3 8.4 19.3 .33 mee
1.60 1.5  26.5§ 17,1 28 92.8 8.7 19.3 .33 5.9
1.70 1.9  31.5 16.9 29 94,7 9.1 19,2 .33 2.9
1.80 .0 37.0 16,4 .31 95,6 9,4 19,2 .33
1.80 4.4  66.6 14,8 21 100.0 11,9 19.0 .32
-60M + 0
24.7 FLT. 1.30 30,8 1.8 22,0 9+ 45 30.8 1.8 32.0 .45
1.40 29.0 5.4 19.6 7 .38 59,8 3,5 20,8 .42 55,0
1.50 22.% 10.9 . 18.8- 2% .35 82.1 5,5 20.3 40 32,7
1.60 8.2 19.7 16.9 1% .34 90.3 6.8 20.0 .39 12.0
1.70 3.0 31.2 16,0 1 .34 93,3 7.6 19.8 .39
SK 1.70 6.7 60.8 13,4 NC A2 100.0 11.2 19.4 .39

12.1
38.0
63.2
80.2
g88.1
91.2
92.8
94.3
895.6
98.1

13.1

38.7
62.3
78,9
86.8
90.2
92.1
93.8
95,2
97.8

15.4
45.3
71.0
86.2
91.8
96.7
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Lie LORATI0N T ROGRS 1979
ADIT CHANKEL SAMPL:
AT 2t L SEANA
TABLE V
SEAM HO. 1 BROTTOM ADIT NO. 24
YIELD VS ASH
BASIS: GRAVITY SEPARATION OF -4*" x 60M FRACTION AND FRUIE BOTATION
OF -60M x 0 FRACTION.
—
-4" x 60M 75.3 60M x 0 24.7 ° COMPOSIEE
SPECIFIC CUM. YIELD ASH YIELD ASH YIELD B
GRAVITY WT. % WT. x 7cz2 i laog 4v 247 %z rd
a b a&b
1.30 26.0 19.578 3. 14 24,305 1001 43.9 } 6.9
1.35 51.4 38.704 4.6 24.305 10,0 63.0 6.7
1.40 73.2 55.120 6.4 | 24.305 10.0 } 79.4 7.5
1.45 84.5 63.628 7.8 24,305 10.0 ¢::87.9 8.2
1.50 89.1 67.092 8.1 24_305 10.0 91.4 8.6
. 1.55 91.3 68,749 8.7 | 24_3a5 1ol aezn | 88
1.60 9z2.8 69.878 9.1 24.305 10.0 94.2 .0
1.70 94.7 71.308 9.1 24,305 10.0 95.6 9.3
1.80 g5.6 71.987 g.4 24,305 10.0 96.3 9.6
TOTAL 100.0 . 75.3 11.9 24.7 11.1 {100.0 11.7




Seam No.
Adit No.

Classification

Raw Moisture (ADB)
Raw Ash

Raw FSI

HGI Clean Coal
Separating Gravity
Yield

Clean Coal Proximate
Basis (ADB)
Residual Moisture
AD Moisture

Ash

Volatile Matter
Fixed Carbon

FS1

Sulphut

P

Btu per pound

Giesier Plasticity
Start

Maximum
Final
Range
Fluidity

Softening Temp.

Max Contraglion Temp
Max Dilatation Temp
Contraction

Dilatation

G Factor
& Wwendhengam it 1)

GREENHILLS PROGRAM NOVEMBER, 1979
BULK SAMPLE ANALYSES - BIRTLEY LABORATORY

Blend
7 10 25% 1 seam ]
23 24 25% 10 seam 26

’ 30% 7 seam

20% 16 seam
4.0 2.3 36 3.0
% 29.0* 24.9 18.4 12.5
3 5 5% 5
81 75 85 92
1.40 1.42 1.50 1.42
% 44.6 65.3 75.8 76.0
* 4.4° vock parting included in sample. Burnt Ridge
Extention
0.6 0.6 0.3 0.4
% 74 7.9 31 5.3
% 1.8 8.0 8.1 8.5
% 25.8 25.8 259 20.1
% 65.8 65,6 65.7 71.0
R T4 7% T4
% 0.53 0.53 0.45 0.58
% 0.07 0.11 0,08 0.05
14,076 14,046 14,029 14,215
°C 432 446 430 452
°cC 470 477 463 479
°C 504 508 499 490
°c 72 62 69 28
ddpm 600 83 170 4
°C 383 395 389 413
*’C 435 duls 442 467
'C 470 476 475 485
% 25 24 27 26
% 67 25 38 -9
1.049 1.002 1.017 0.858

7
22
x-cut @ 175 ft.

4.3
14.7
6

1.45
79.5
x-cut @ 175 fu.

0.4
57
8.0
24.6
67.0
7'
0.42

14,140

456
480
510
64
65

383
445
473

24

0,950
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GREENHILLS PROGRAM OCTOBER, 1979
TABLE - Carbonization Data

Test Identification Number 389-79 396-79 395-79 399-79
Date of Test 79.08.13 79.10.25 79.10.18 79.11.08
Laboratory Number Test Pits | Test Pits
Description Percent and Adit or Pit 100% 100% Blend | Seam 100% 54% 63%
7 seam 10 seam 7 Seam 1 seam 7 seam
Adit23 Adit24 | 25% 1 seam Adit 26 Adit 22 46% 47%
25% 10 seam Burnt | xcuti7s 16 seam 10 seam
30% 7 seam | Ridge Ext. raw blend | raw blend
20% 16 seam
Carbonization Data
Net Weight of Charge (wet) Ib 398.6 402.5 406.9 400,5 407.2
Moisture in Charge % 2.5 3.5 3.3 3.1 3.0
ASTM Bulk Density (wet) [b/ft’ 50.5 499 50.9 50.2 50.1
Oven Bulk Density (db) [b/ft* 51.5 51.5 51.9 51.5 524
Carbonization Results 1980 °F 1971 °F 1972 °F 1979 °F 1969 °F
Gross Coking Time hr:min 8:31 9:37 9:24 9:30 9:43
Maximum Walt Pressure Ib/in? 0.60 1.05 0.82 1.01
Coke Yield Actual % 74.6 75.6 74.9 79.7 76.6
Mean Coke Size in 1.95 1,99 1.96 2.17 2.04
Apparent Specific Gravity 0.95 0.94 0.96 1.01 0.98

sereen_Analysis of Coke
(cumulative percentage retained on)

3 inch sieve 4,8 5.9 7.3 15.6 9.5
2 inch sieve 43.1 46.0 41.9 52.9 47.2
1-1/2 inch sieve 74.8 77.0 74.1 79.1 76.5
1 inch sieve 93.6 93.1 93.1 93.3 93.1
3/4 inch sieve 96.6 95.9 95.7 06.4 95.0
1/2 inch sieve 97.5 96.9 96.8 97.3 96.9
Percentage 1/2 inch (breeze) 2.5 3.1 32 2.7 3.1
umbler Te T
Stability Factor 524 52.1 51.8 55.6 54.0
Hardness Factor 67.2 66.8 61.7 69.9 66.3
Japanese Drum Test (J1S) I0R 150R MR {501 30R 150R 30R 150R
{Cumulative percentage retained on)
50 mm sieve - 25.6 8.4 20,6 7.4 12,8 1.0 20.2 10.4 19.1 4.8
25 min sieve 86.7 70.0 87.9 716 85.5 67.3 §5.7 9.8 85.1 68.7

I5 mun sieve 93.8 81.8 93.4 §2.1 92.3 80.3 93.8 83.3 93.3 81,6
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112/47 % 0 Rew_Cool
10O 4 Wi
12.5 “% Ash - ]°/° e
% Ash 54 .97 W1
12.07°"7% o7 fen
7.7% .Ls..J
26,17 Wt Le—""728 mesn
12- 20/0 Ash .
) - h
28 mes - o,‘; i
( L 25 _7 % Ash
27 9% W,
- 13. 7% Ash
Q3.7
1 8 o W,
36 l?@ﬂsh
. _ _
46 .3% +65M 12. YW
9.7% Ail
-65rmesh 2q =25 —325 mesh [ 417 WL
| 15.4% ash
14 0% Wt
14. 4% Ash
Y -
O 0.9% Wi
f 5 47.5% Ash
9.9 % W
14.0 % Ash - .
] g_OJQ%L i

LEGEND- .

O CIRCUIT YIELD %

Wr | WEIGHT 2

Ash| ASH CONTENT (AR DRIED)

76.0% @ 8.4% Ash

d{[[» BIRTLEY COAL & MINERALS TESTING

Title KAISER RESOURCES LTD.

ADIT 26, BURNT RIDGE EXTENSION

LAB. NO.

3967

Doile
OCTOBER, 1979
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BIRTLEY COAL & MINERALS TESTING

KAISER RESOURCES LIMITED

BULK WASHING DATA*

226
ADIT BURNT RIDGE EXTEN. SEAM LAB. NO. 3967
DELIVERY DATE OCTOBER 17, 1979 DATE OF WASH OCTOBER 19, 1979
Raw Coal Analysis: ADM' 3.0  ASHZ 12.5 F.s.1. 5
Delivered Bulk Weight 3.216 Metric Tons
Washed Weight 2.988 Metric Tons

* Al weiéht and znalyses are on Air Dried Basis
unless otherwise indicated.

Bilﬂey Coal

& Minerals Testing



BULK WASHING DATA

HEAVY MEDIUM CIRCUIT

ADIT/SEAM NO. LAB. NO. 3967
1. S.G. of Separation 1.42
2. Feed Ash Content  1+2-0 % F.s.1. 4172
3. Clean Coal Estimated Weight 1.603 M.T.
b4, | Clean Coal Analysis - Ash 7.7 %F.s.1. !
5. Reject Estimated Weight 0.552 M.T.
6. Reject Analysis - Ash _25.7 %F.S.I. 1
7. Estimated 3/4* x 28M in Circuit 2.155 M.T. 72.1 WT.%
8. Yield Clean Coal (Weighed) :
__74.4 % .
g. Yield €lean Coal

(Calculated Ash Balance) -

76.1 %

Birtley Coal
& Minerals Testing
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BULK WASHING DATA

WATER-DNLY CYCLOHE CIRCUIT

ADIT/SEAM LAB. NO. 3967
#2 = 5.08 2.00
1. Vortex Finder Clearance (VCF) %1 = 3.8) CH 1.50 INCHES
2. Sample Analysis
N CUM. CUH. HEAD HEAD
SCREEN SIZE WT.% ASH% F.S.I. WT.% ASH% ASH% F.S.L.
FEED 13.7 7
+65 Mesh | 46.3 9.1 8 1/2 | 46.3 9.1 '
0'FLOW 12.2 7 1/2
65M x O 53.7 14.6 6 1/2 1100.0 12.1 ) -
U'FLOW 36.1 1
5.B.0D. 9.7 8 1/2
T.C.0.% 15.4 1 1/2
3. Yield - Total W.0. Cyclone Circuit = 93.7 %
k. Estimated Yield of 28 x 65 Mesh Coal = . 43.4 %
{as & of 28 Mesh x O Feed) _
5. Estimated 28M x 0 in circuit 0.833 M.T. 27-9 Z
{Plant Feed - H.M. Products)
. * Thickener Cyclone Overflow
Burtley Coal

& Minerals Testing
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FROTH FLOTATION CIRCUIT

ADIT/SEAM NO.

i.

_28_

BULK WASHING DATA

LAB. NO.

396

7

Reagénts: Kerosene:Methylisobutylcarbinol (MIBC)

% Solids W/V

Feed Pulp Density g/1
Sample Analysis:-—
ASH F.S. 1.
FEED 14.0 71/2
CONC. 10.8 8
TAILS 47.5 1

Impeller Type - Birtley-Humboldt Multi-Wobble.

Yield Calculated {Ash Balance)

91.3

Filter Cake (Sieve Bend O'Flow & Flotation Conc.)
0.565

Wt., Recovered

M.T.

Filter Cake - Ash%

10.3

F.S. 1.

8 1/2

Birtley Coal
& Minerals Testing
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BULK WASHING DATA

SUMMARY
ADIT/SEAM NO: LAB. NO. 3967 DATE OF WASH OCT 19, 1279
a) Raw Coal
Delivered Weight = 3.216 M.T.
Ash% = 12.5
F.S. 1. = 5
Estimated Washed Wt. = 2.988 M.T.
b) Heavy Media Circuit .
' Estimated Proportion of +28 Mesh in Feed 72.1
Effective S.G. = 1.42
Paw Feed 12.0 % Ash 4 1/2 F.S.L.
Clean Coal 7.7 % Ash 7 F.S. 1.
Reject 25.7 % Ash -1 F.S. 1.
Calculated Yield 76.)1 %
Weighed Yield 74.4 %
c) Water-Only Cyclone Circuit
Raw Feed 13.7 % Ash 7 F.SIl1.
Overflow 12 2 % Ash 7 1/2 F.S.I.
Underflow 16 1 % Ash 1 F.S.1.°
- Caleulsted Yield 93.7 %
% of +65H in O/F 46.3 %
Sieve Bend Overflow - 9.7 % Ash 8 1/2 F.S.\.
-~ d) "Froth Flotation Circuit
Raw Feed . 14.0 % Ash 7 1/2 F.S.1.
Concentrates 10.8 % Ash 8 F.S.1.
Tails 47.5 % Ash 1 F.S. 1.
=" .Calculated Yield 91.3 % '
Birtley Coal

&r MNinerale Techine



rvy

I

(';'—f'l’“‘“"f
T

o Cory ey

Ce

C:;%wg

A iy L S WPY SR ) S P

BULK WASHING SUMMARY (cont.)

-30-

BULK WASHING DATA

ADIT NO. 26 BURNT RIDGE EXTENSION LAB. HO. 3967
e} Clean Coal Mix Analyses, a.d.b.
i) Proximate Analysis:
ADMZ 5.5 RM.% 0.4 ASH% 8.5 VM.% 20.1 FC.% 71.0
ii) S% 0.58 P%Z 0.05 BTU/LB 14215 F.S.i. 7 1/2 H.6.1. 92
iii) Dilatation Test:
S.T.(°C) 413 M.D.%.(°C) 485 M.C.% 26% @ M.D.% -9 G. HD.0.858
Ke7°
iv) Gieseler Plasticity Test:
DDPH TEMP (°C)
START 1 462
MAX I MUH 4 479
FINAL 0 490
) RANGE = 28
f} Clean Coal Mix Hake Up
H.M. FINES
CLEAN COAL FILTER CAKE CLEAN COAL MIX - SHiPPED IN STOCK
M.T. M.T. BBLS. | HM.T-. BBLS. M.T. BBLS. M.T.
1.603 0.565 13 2.168
Birtley Coal

& Minerals Testing
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AN INVESTIGATION OF THE CAKING AND COKING CHARACTERISTICS -
OF COALS FROM SEAMS 1,
PROJECT SUBMITTED BY KAISER RESOURCES LIMITED,
SPARWCOD, BRITISH COLIRBIA.

Project No. 03-5-1/16-414
) {Job No. 3252R)

J.G. JORGENSEN,
) COAL RESOURCE AND PROCESSING LABORATORY

7, X0 AXD 16 FROM THE GREENHILLS
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An Investigation of the Caking and Coking Characteristics
of Coals from Seams 1, 7, 10 and 16 from the Greenhills
Project Submitted by Kaiser Resources Limited,

Sparwood, British Columbia

Project No. 03-5-1/16-41A
(Job No. 3252ZR)

by

J.G. Jorgensen,* T.A. Lloyd* and A.B. Fung**

INTRODUCTION

The evaluation of coals for Kalser Resources Limited is a con-

tinuing divisional project in which periodic investigations are undertaken

ag requested by the company. .

‘

This report is Investigation 414 in the series and includes evalu-
ation data on coals specified In a2 letter dated October 23, 1979 from
D.P. Shamma, Manager, Quality Control, Kaiser Resources Limited. A copy of
this letter appears in Appendix 1. This letter was later amended to delete
samples from Adit 27, Seam 3 and Adit 20, Seam 27.

The coals which were carbonized are described in Table 1. The
clea;cd coal samples received from Birtley Englneering, Calgary, were crushed,
blended, and carbonized in the 12-inch width Koppers Movable-wall Coke Oven
located at the Western Research Laboratory at Edmonton. Representative sam-—
ples were taken for chemical, physical, thermal rheological, ,and petrogra-
phical analyses which were carried out at the Energy Research Laboratories
located at the CANMET Bells Corners Complex near Ottawa. The results of the

testing progranm are tabulated in Tables 2 to 7.

*Heads, Coal Petrography Section, Coal Treatment Section respectively, Coal
Resource and Processing Laboratory, **Carbonization Engineer; Westemn
Research Laboratory (Edmonton)}, Energy Pesearch Laboratories, Canada
Centre for Mineral and Energy Technology (CANMET), Energy, Mines and
Resources, Ottawa, Canada.
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TABLE 1

Description of Coals Tested from the Greenhills Area

[%; Lab No. Test No. Description
Dl: 2364~80 389-79 " Seam 7, Adit 23
£ _ . .
ﬁ 2365-80 395-79 Blend of 25X Seam 1
[}¢ 302 Seam 7
e 25 Seam. 10
[fm ) 20X Seam 16
2366~-80 396-79 Seam 10, Adit 24
-
B‘__-) 2367-80 399-79 Seam 1, Adir 26
P 2368-80 405-79 Seam 7, Adic 22
s
5
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TABLE 2 Chemjcal Ana]yses of Component Coals i
Y
E
dentification F
Laboratory Humber ......... ... 2364-B0 2365-80 2366-80 2367-80 2368-80 f_'
Description uvvvenvrivanrnnens Adit 23 252 Seam ) Adit 24 . Adit 26 Aditc 22 e
- Seam 7 30% Seam 7 Seam 10 Seam 1 Seam 7 )
' 25% Seam 10
lassification 202 Seam 16 : . .
Rank (ASTM) EI BN B S NN B RY N I BN BN R B AN mvb me mvb 1Vb me 1':“:"!
International System ........, 432 532 531 431 432 b
Specific Volatile Index ...... 187 188 185 202 184 b
Carbon {dmmfd) ........o..... % 88.7 88,9 89.1 91.0 89.8 ¢
roximate Analysis {db) ;
ASh ||||| olooualooonllloooblox 706 7-9 7!9 8‘2 8.1 ,_"::-’{
Volatile Matter .............% 264.4 26.4 26.1 19.9 24.5 ¥
Fixed Cal’bon ||"0|o.lionllooix 6800 65-7 66(0 71;9 67.‘{ \;fl
iross Calorific Value (db) . %m
Btu per pound ...iiiieiiiaan, 14270 14280 14240 14270 14120 ‘ | g?
Ntimate Analysis (db) -5 - v g
: A 1 i
Carbon uvvvvvivnveinienvindd® 81.3 80.9 81,3 82.7 81.8 %
H'Ydrogen no---cotoo-c-n--ollu% 500 &.9 4.9 4.6 l{.a ?_";-:'l
SUTPRUY v vevnrrevinnannss R 4 0.47 0.46 0.54 0.40 0.36 o
ﬁ\tl"OgEﬂ .....-.....o-.......x 1-3 1|3 l.tl 1.5 1.£| h;.
Ash LRy L] . -oonol---% 7-6 7.9 7.9 8]2 8,1 “'}.
Oxygen (by difference) Voo 4.3 6,5 4,0 2.6 3.5 ,
\sh Analysis (db) ' , _ o
8106 0000001000‘0lrcaooolatonox . 5307 53.2 5&_8 55.0 50.0 ‘é'
Alz 3 -on-onoc-oc'ooav---o-ouox 29.5 29.8 27,8 30,5 31{,9 '1
Fe 03 olonlllannolla-oocolilt% 5-& 6.9 5.& 5.1‘ 3‘6 é.--
Ti 2 l-nco;uoollo.:uo--o.nno:% 2-0 1.'7 1.6 1.7 2.0 g‘l'-::
P205 Oil&!!ll....il.lllv...It% 2.1 2.3 2'5 1.1 2.5 ‘.:*:
cao ctq;qﬁcilsi!to;cs.aQ\ncttz 2!8 3.2 3.& 1.9 3.& ?“.
Hgo ||.'.IIIillll'll"llltll.% 0,[] 0.3 0'3 0.3 0.& E".
SO3 L I I I B I S R R R % 0.6 0.6 0.6 0.4 0.5 E"'.‘:r
NaBO \t-ltiivnﬁttugttoouo--to% 0.0 0.0 0.1 0.0 0'0 ;‘.:‘-'
Kz ------ ....--....-o.......x 0.7 0.6 1,1 0.5 0‘3 .':
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TABLE 3 Physical Tests and Fusibility of Ash of Component Coals

S

CZ:] [:Z] CIZD CZIJ CII? CIZ] EZiU

)

m’ﬂfj F\v-r-v'ﬂ--\ ;—--—-n [

Identification

Laboratory Number ,.,...evvves.
Description suvvvvearevinnannns

+

Coal Pulverization

Sieve Analysis

Passing Retained On

174 in, %
1/4 in. 1/8 in. %
1/8 in. /16 in, ¥
116 in. 1/32 in. %
/32 in. | Lol %
Total Passing 1/8 in. %

Grindability

Hardgrove Index ......cvvievenee

Fusibility of Ash

Initial Deformation Temp. ...gF
Softening Temp. Spherical ... F
Softening Temp, Hemispher1ca]

Fluid Temp. ........ e F

2364-80
Adit 23
Seam 7

Lo
P

v O =~ L
QO OO N

oo

81

2480

2700+
2700+
2700+

2365-80

2366-80

25% Seam 1 Adit 24
307 Seam 7 Seam 10

25%2 Seam 10
202 Seam 16

L LS . I — i % Y

O LA
— e~
.

89

2490

2700+
2700+
2700+

-
v W
o £ O

80.6

e

80

2480

2700+
2700+
2700+

2367-80
Adit 26
Seam 1

2630

2700+
2700+
2700+

2368-80
Adit 22
Seam 7

3 = B
=3+ Mo R -
£~ [V RV, o

o
&~

76

2700+
2700+
2700+
2700+
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TABLE 4 Therrmal Rheological Properties of Component Coals
[dentification B
Laboratory Number ,............. 2364-80 2365~80 2366-80 2367-80 2368-80 :
Deseription .vvuervineinnnnes ., Adit 23 25% Seam 1  Adit 24 Adit 26 Adit 22 "
Seam 7 30Z Seam 7  Seam 10 Seam 1 Seam 7
25% Seam 10
207 Secam 16 g
i
Linear Expansion b
Bd, 52 1b/ft° at 2% moisture...¥ ;
Gleseler Plasticity fﬁ
Start ....... 00 429 430 436 453 432 K
FUSion Temp- .O'ODOIOII.CIICC.OC !‘l‘s 443 a57 - [4&7
Max, Fluid Temp. ,.......... OC 464 461 457 476 Ley
Final Fluid Temp. ............OC 41717 478 469 487 482
Solidification Temp. ..... ool 484 486 L v 474 494 485 '
Melting Range ...... R 48 48 7+ 35 34 50 v i
Max, Fluidity ...... cereenndd/mo 2750 24,3 5.3 CNY; 18.5 oo
TOrQUE vvvviannsnennnns veelngain, 40 40 490 40 40
Dilatation
Ti - Softening Temp. ......J¢ 401 406 410 426 397
Ti1 - Max, Contraction Temp oC 449 447 453 477 453
Tiii - Max, Dilatation Temp . C 471 469 ' - - 473
Contraction ,.......... b3 24 26 26 21 25
Dilatation ....v0vvued ® -11 -13 Wil Nil ~23
Free Swelling Index
FISII. L I N I RAE I N DN B BN BN RN N BN Y I ) LI I I T B ) 7i 7& 6 f\—D 55 e
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Identification

Laboratory Number.....iveivvvens 2364-80 2365-80 2366~-80 2367-80 pe
Description.ivovviiviinnnnneenn, Adlt 23 257 Seam 1  Adit 24 Adit 26 Adit 22 iy
Seam 7 307 Seam 7 .Seam 10 '

Seam 1 Seam 7 i
252 Seam 10 O
Oistribution of Vitrinite Types 207 Seam 16

V GIO\IOit\tll‘l

2368-50 b

lut't-ufl'i'llox

L e et 8 e

LAY PR

V 8ll'l.lli..lllllllll..l..l-ll%

) TP Y. 4 0.6 3.8

LR 1T 4 13.4 18.4 24,9 7.2

| 2 1 Y 37.2 25.1 22,2 25.3

L - O 7.6 8.4 1.1 2,0 15.3

2 I R 3.3 2,2 23.3
V']aunoart--o.olo-nnion-ono--.ux 23’3

Rl 1T P 4 2,0
V"’]Gun..o-ll...loolin.lni:oloonz

L R 1 A t
| E - O P, 4 ) o

. '
Reactive Components

[/- i:
Total Vitrinite................ ¥ 98l ii'gz- --igji 'ighg ig:g
Reactive Semi-fusinite (1/3),..%  11.7 P 1.5 0.0 0.3
Extnite.......... e cored¥ 0.6 0 ' ' '

Total g 70.4 69.8 68.9 68,2 64,3

Inert Components

Inert Semi-fusinite {(2/3)......% 1
Micrinite,.....

VRS F1 D 4 - R 4
Mineral Matter......... 000000 ¥

Tota1 tto.tllo!ll.qt'cuolilouuux 2.

I un g

* s s 0w

[ TN =~ N B 8
[ 9% ]
-~

<D 35.7

R

Petrographic Indices

Mean Reflectance.,....oovvvnnin X 1.14 1.14 WYY 1.17
Balance IndexX..vviivierinnevinns - i.33

2,88 1.86
Strength Index....ovs vhienennn,

6.26 4.33
Stability Index...,..........,..  56.0 55.5 5 54,5 48.8
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TABLE 6 - Ca_t zation Data

-
ESt rdentif{cation NUfTber.....-......-a.. 389"79 395"79 396-79 399"79 405"79
ata of Test,ivievivninnnnnrnns, Verreienen Aug 30/79  Oct 18/79 Oct 25/79 Nov 8/79 Dec 19/79 N
aboratory Number............. Srer e reeaa 236480 2365~80 2366-80 2367-89 2368-80
2 o 1 o e Adit 23 257 Seam 1 Adit 24 Adit 26 Adit 22 ‘

Seam 7 302 Secam 7 ‘Seam 10 Seam 1 Scam 7 ity

257 Seam 10 -
ARBONIZATION DATA 207 Seam 16
Net Weight of Charge {(wet)............1b 398.6 406,9 402,5 400.5 407.2
Mofsture 1n Charge...v,ovvvrvrivnnnns § 2.5 1.8 3.5 3.1 3.0 i
ASTM Bulk Density (wet). ..........1b/ft 50.5 50.9 49,9 50,2 50.1 SRS
Oven Bulk Density (db)............ 1b/ft 51.5 51.9 51.5 51.5 52.4 L
Average Flue Temperature ..... s 1980 1972 1971 1979 1969 o
ARBONIZATIOH RESULTS d
Gross Coking TiMe.veuvsrsvereesss hre m‘lg 8:31 9:24 9:37 9130 9:43
Maximum Wall Pressure........‘....lblin , 0.60 0.82 ' 1.05 1.01 .80 o
Coke Yield Actual.vuvrevvrinrennerns, 74.6 74,9 75.6 79.7 76.6
Mean Coke size,....... ................1n 1.95 1.96 1.99 2.17 2.04
Apparent Specific Gravity...vveeunssrsn. 0.95 0.96 0.94 1.01 0.98
creen Analysis of Coke
cumulative percentage retained on)
3 9nCh Sfeve. ivivennnnrein. e 4,8 743%, 5.9 15.6 9.5 L :
2 inCh STEVE. . i veverrnrnnns, e Cevees 43.1 41.9 T 46.0 52.9 47.2 P
1 ]/2 inch SieVE|l.0|n|-|o llllll "8 40 e 7&.8 7"'1 77‘0 79.1 76 5 j-I:
] inch Sievel.’lI"..'..Cl‘l"lll. LI B B | 93.6 93‘1 93'1 93.3 93 l
3/4 ‘inch Sievelliﬂi'.l..fill.lil|.I'.lll 96.6 95.7 95'9 96.& 95 9
/2 inch STeve. . v vvivrieriinriiiininnn. 97.5 96.8 96.9 97.3 96.9 3
Percentage «1/2 inch (breeze}......... 2.5 3.2 3.1 2.7 3.1
umbler Test (ASTM) ' Y
Stabi1ity Factor"."..l.‘.ll....l."..ll 52.& 51.8 52.1 55.6 5“‘0 ‘."::{.g
HardnESS Factor.'ll .000!'!"..0!"!!'...!. 67‘2 67'7 66'8 69.9 66.3
apanese Drum Test (J1S) "
cumulative percentage retained on) % *k . "k . . . o . “ o
50msieve..llll.l.llllll.ll..‘llll.lll 25.6 8'[‘ 12.8 1.0 20.6 7.A 20.2 10.4 19'1 4.8
25 ﬂ'ln SieVQ......u---.-o....-ou-.-.... 86.7 70.0 85.5 67.3 87.9 71.6 85.7 69.8 85'1 68.7
]5 nm 519vell..0.|lll|’ll [ I S I B RS B B N R ') 93'8 81'8 92-3 8003 93!4 8201 93-8 83.3 93-3 8106
*30 revs *%150 revs
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TABLE 7
Analyses of Coke Oven Charpes and Resultant Cokes
Identification

Test Numbcr......”....-
Date Charged.evivussvanan
Description“..........o

L]

Coke Oven Charge
Laboratory Number....

LI

ProXimate Analysis (db)
t\Si‘I.. ......... v s sa A
Volatile Matter........%
Fixed Carbon sovenvveveo’h

Sulphur (db)...vvwivvnas B

Rosultant Coke
Laboratory Number,........

Proximate Analysis (db)
L T
Volatile Matter.,......%
Fixed Carboniesssasasas?h
Sulphur (db).,.iivivvrea%

A

389~79
Adiv 23
Secam 7

2364-80

2373-80

[

o
O~ O
[FER BV o B

295-79

25% Seam 1
30 Seam 7
25% Seam 10
20% Seam 16

2365-80

396~79
Adit 24
Seam 10

2366-80

. T
47.9
26.1
66.0

0.54

2375-80

399-79
Adit 26
Seam 1

|

236780

L05-79
Adit 22
Seam 7

2368-80
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Flgure 1. Plot of predicted #tability index of component coals from petrographic data,
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APPENDIX 1

Letter dated October 23, 1979 from P.P. Sharma, Manager, Quality
Control, Kaiser Resources Limited, Sparwood, British Columbia.
[
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1979 10 23

Mr. J.C. Botham

Manager, Coal Resources and
Processing Laboratory
Energy Rescarch Laboratories
555 Booth Street

Ottawa, Ontario

K1A 0OG1

Dear Jack:

RE: GREENHILLS PROJECT
v

a4

In continuation of our feasibility study on Greenhills
Project, additional carbonization tests are required on the
following samples:

(1) Adit #23 No. 7 Scam

(2) Adit #24 No. 10 Scam

{(3) Greenhills Blend Scam Nos. 1, 7, 10 & 16
(4) Adit €26 No. 1 Seam

(5) Adit ¥27 No. 3 Scam

(6) Adit #20 No. 27 Scam

(7)Y Adit #£22 No. 7 Scam, Recheck

Two drum lots of clean coal from the above listed scums
will be shipped to Cloverbar Lab, Edmonton from Birtley
kngincering, Calgary. To-date, first four sumples arc alrecady
at (Cloverbar Lab, and rcmaining three will be available durin;:
the next two months.

Along with 7 carbonization tests, the following bench scale
tests are required:

Proximate Analysis,

$ Sulphur, ) *
F.S.1.,

Dilatation,

Giesler Plasticity,

Petrographic Analysis,



Mr. J.C. Botham
Energy Research Laboratories

1979 10 23
GREENHILLS PROJECT

s

A T 3 e T
o .
e

Ultimate Analysis
Ash Fusion Temp.,
Chemical Analysis of Ash and

n [ s 00

:ﬁ; Hardgrove Grindability Index
jﬁ Plcase bill us for the test work as per CCRA member

o4

rates.

;-
i‘ Yours sincerely,
JT KATSER RESOQURCES 1TD.
bj, éf? icz//Zf;éit¢v~’4f/'
)y o4
ur b.P. sSharma,
£1 Manager

1. Quality Control
!

gl
*F DPS/cl
-/

o
r%' cc: Dr. Ross Leader, E.M.R. - Ldmonton

( Mr. Alfred Fung, E.M.R. - Edmonton
- N. Stonestrecet - K.R.L

£ J.B. Murphy - K.R.L

L.B. Samuelson - K.R.L

e U e (T (T

2
o

o
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ENCLOSURE 1



‘ BURNT RIDGE EXT file is cihold . &2/12/86

-:; hole sm from to Rw/Wsh moist ash vels FC _ FSI cals S% R/yld
101 S 7.0 9.71 R .85 19.9 00 00 00 00 O 79
" 101 5 7.0 9.71 W .91 6.0 22.8 70.7 6 8013 .63 70
102 sU 71.8 74.6 R .64 40,13 0 o o o o 6E. &
102 SU 71.8 74.6 W .57 12.24 20.€ 66.8 5.5 7490 .62 47
102 S az. & B4, 4 R .95 10.2 O O Q 0 O 41.7
102 S 2.6 84.4 W 1.34 5.7 &3.7 70.0 7.5 8020 .59 89
103 5 121.75 1Z2.32 R .53 £1.34 © 0 o o© o 43
103 S 121.75 122.32 W .49 9.37 19.93 70.81 2.5 7744 .76 71
103 5 150.5 151.9 R .66 19.98 0O e o o o 8z. 7
103 S 190.5 151,989 W .5 5.2 €2.54 69.76 &8 730E .63 79
' S01 SU - 2B1.8 £84.7 R | .71 28.91 G Q 4,0 ¢] 85.7
501 SU 281.8 284.7 W 1.8 B.48 £3.57 66.15 7.5 7750 .S7 70. 88
501 SL =286.& 289.6 R .65 20.89 0 e 6.5 O o 70
S01 S1 286.& £89.6 W 1.29 6.37 24.44 67.90 7.5 7869 .S1 79.45
601 5§  266.05 £67.48 R .53 48.77 © o ¢ o0 o 60
€01 S  2£66.05 267.48 W .86 18.19 21.64 €S5.31 7.0 7398 .82 41.79
601 5 B4E.4 B4L.6 R .88 Z2.05 O o e o o 8s
‘ €01 S 24C. 4 843. & W .95 17.26 23.05 S59.14 7.0 700z ‘ 1.03 B4.68



BURNT RIDBE EXT file is c:heald £/712/86

hole sm from to Rw/Wsh moist ash wveols FC FSI cals 8% R/vld
102 €L ig.23 13.51 R .71 85.7 © Q o o) 0 45. 3
102 6L 1g.23 13.51 W .79 10.35 R1.E85 68 [ 7470 .66 66
102 & S2. 0 55. 3 R .75 11,98 0O O Q o Q 95. €
102 & S5e.0 55.3 W 1.3 £.53 £3.99 68.28 8.5 7832 .74 B&
102 6 7.0 58.0 R LS9 EO0.67 O & 0 0 o 8z. 3
102 6 S7.0 S8. 0 W .ES 8.4 21.81 €8B.14 € 7E6E .63 77
102 €& E8.5 70.1 R .59 &9.85 O Q Qa 0 O 97.1
102 € £8.5 7G. 1 W .54 10.98 E2.8& €S.62 7.5 758 .96 65
104 & 53.9 S55. 8 R .57 8.3 O O o Q ] 00
104 & 53.9 55.¢2 W .68 €.5 25.& 6&7.6€ 8.5 7952 0© ol¢]
S01 &U £04.8 gee.i R .78 19,13 ¢ O 8.0 0 0 77.5
501 6&U 204.8 gee.1 W 1.29 7.99 86.45 &64.87 B.S 7672 .87 81.36
S01 el 212.03 214.45 R .81 18.04 O Q 6.0 0 O 77.5
501 &4 218.03 214.45 W i.48 9.85 23.82 €5.45 7.0 7315 .64 81.65
S01 el z2i7.7 £1%.35 R .9 37.68 ¢ ¢ 7.0 0 ¢] 94, 4
501 EL 217.7 €19.35 W 1.4 Q.71 85.4% 63.47 7.5 T7&10 .82 G3.83
€01 EU‘ £18.43 220.96 R L.68 14.73 0 0 - Q o O 35
&01 &U 218.43 220.96 W .83 6.3 85.41 67.42 B.0 7786 .82 85.382
601 &L Pk ) 2£8.15 R .67 30.32 0 O O a a £8
601 &L St =28.15 W .73 S8.4% g2E.1 6&6.72 7.5 7658 .78 &5.39
601 €L £&8.35 ££9.3 R 1.04 66.7 O 0 Q Q o] 63
601 6L £28.35 2289. 2 u .65 11.25 85.55 €62.35 8.0 73534 1.15 17.E5



-:hole 5301

T801 6L

. 601 6L
02 €

from to Rw/Wsh moist
£239.25 241.15 R .71

233.285 841.15 W 86

200.53 207.2 R .73

200.53 207.¢& W « 56

ash vols FC FEI cals 8% R/yld

4€.93 © 0 0 2] o =57
14,32 23.49 61.63 7.0 7191 «94 95
30.29;0 ¢) 0 0 0 Ee3
8.67 24,64 66.13 7.5 7643 -E2 62.18



burnt ridge ext

.-hole sm

. s01 7

is01 7
601 7
601 7

from
194.8
184.8
£05. 47

205. 47

burrnt ridge ext

hole sm
103 8
103 8
-104 8
104 8
L1048
104 8
s01 8

from

35.0

file is cthold 2/12/86

to Rw/Wsh moist ash wvols FC FSI cals
197.3 R .96 42.74 O 0 S.5 0
197.3 W l.46 8.74 27.6£1 68.19 8.5 7631
211,72 R .67 57.5770 o o ¢

ell.72 W 1.01 6&.81 26.48 66 8.5 7907

file is c:hald &/12/786
to Rw/Wsh meoist ash wvals FC FSI cals
25.73 R 1.0 £1.1 0O o o 0

35.73 M 1.42 4.6 25.281 68.77 9 8047

3€.24 R .82 4.8 0 0 o o
.24 W .88 4.1 25.5 €3.8 5 8173
9.6 R .72 6.7 ¢ 0 & o

39.¢6 W 1.37 4.1 25.9 9.2 9 8038
1B84. 4 R 1.09 7.16 © G 8.5 0

184. 4 W .42 GS.1 30.06 63.48 8.5 7967

S% R/yld
O gi. 1
1.12 5i. 44
0 35
.86 53.17
S% R/yld
0. 44. 8
-394 75
QO ¢
1.0 Q0
Q o0
1.3 00
O &85. 8
.87 9.6



" . hole sm

"102 9
103 9
104 9
104 9
S01 9
01 9
601 9
€01 9
602 9
608 9

i . burnt ridpe ext

from
20.0

20.0

19. 32
19, 3&
171.05
171.05
18&. 07
186, 07
136. 40

158, 40

burrnt ridge ext

. 501

hole sm
501 10U
. S01 10U
501 10L
ioL

601 10

- 601 10

602 10

io

from

136.15

165, 06

165. 06

132.8

132.8

file it cthold Z£/12/86

file is c:hold

to Rw/Wsh
134.1 R
134.1 W
138.0 R
138.0 W
165.66 R
165.66 W
127.6 R
137.6 W

" to Rw/Wsh moist ash vols FC FSI cals
21.9 R 1.0 6.2 O o o o
21.9 W .9 3.85 &5.26 70.03 8.5 8170
2.4 R .8 13.6 © -0 o ©
22,4 W . .76 4.9 85.3 69.4 8.5 8088

175.6 R .9 16.66 © o 7.5 ©

175.6 W 1.22 B8.15 £8.2, 68.43 8.0 7685

190.45 R .72 6.37 O 0 0 o

190.45 U .73 4.46 2B.19 66.62 8.0 7937

161.1 R .94 32.53 0 o 0o ©

1€1.1 W 1.26 S.45 27.34 £5.95 8.5 7937

2/18/86

mzxist ash wvols FC FSI cals
.97 35.38 O Q & Q
1.2 11.1 26.08 £1.52 8.0 72835
-9 9.35% 0 Q 7.3 Q@
1.04 5.05 29.16 &€4.73 8.0 7993
66 79.68 0 C Q &
.96 B8.28B 26.85 63.91 8.0 V757
.88 40.48 © b o 0
o4 6.51 eB.e4 €4.71 7.5 7717

8% R/yid
8] 64.1
«87 93
&) Qo
« 77 00
o 92.5
.79 82.46
o 17
- 77 S&.57
0 &9
-81 66.82
S% R/yld
Q 70.3
.77 53.87
O 100
.71 91.94
O Q
1.07 S.37
O &3
.6 65.65



;s burnt ridge ext

.\ihole sm
<S03 11U
501 11U
s01 11U
501 11U
501 11L
s01  1iL
601 11
601 11
goz 11
€0z 11
g0z 11
€0z 11
g0z 11
60z 11
E0= 11
60 11

from
109. 05
102. 05
113.05
113. 05
117.05
117.05
124.032
124,03
4. 1
94,1
7. 1%
97. 15
103.5
103.5
105. BE

105. 86

file is c:hold - 2712786 -

to Rw/Wsh moeist ash wvols FC

111.80
111.80
114. 4
114. 4
118. 3
iIB.B
125.8
ie5. 8
95.3
95. 3
99, o5&
95. 5&
165.16
105. 16
107. 62

107. 62

R

W

1.0

1.27

13.73

6. 09

3. 4
8. 42
34. 39

18.79

C
28. 85
0

£39.29

26. 66

O

o

€3.79

60. 42

59.19

O

£5S. 25

£i. 8
6]

E€0.41

&E. 94

R

FSI cals
8 o)
8.0 7853
7 ¢
8.0 73505
S <
8.0 7e3e
Q 0
8.0 729
[8) 4]
8.0 7846
QO (8}
7.5 7479
Q O
7.5 7458
a o
8.5 7773

S% R/yld

« 66

. 92

-98

G

.84

- E9

8]

.97

O

1.10

100
84.61
100
66.51
81.5
64, 45
90

75. 39

47.93
84
40. 65
&&

70.69



* burnt ridge ext

hole &m from
So1 1z S0. 07
°01 12 S0, 07
S01 12 91. 48
S01 1g 91. 42
601 12  1132.95
601 1=z 113.95
602 12 83. 95
&6tz 1&g 83.95

urnt ridge ext

hole sm fram
501 13 79.7

961 13 79.7

601 13 102.87
601 13 102.87
601 13 105. 64
601 13 105.64
€60z 13 &£9. 96
602 13 €£9. 96

file is cthold @&/71g/86

to Rw/UWsh moist ash wveols FC FSI cals
91.02 R .77-17.65 ¢ 0 a 0
91.02 W - 95 9.75 30.02 §9.31 8.5 7518
- 893.3 R .91 23.7. ¢ Q 2] 0
9z. 3 W 1.1 13.62 23.84-56.04 7.5 7&80
116.78 R LT3 17.83 © 0 Q O
i16.78 W 1.04 4,48 &8.11 €6.37 8.5 8012
8.0 R .96 36.66 0 Q o ¢
86.05 W .77 9.1z £28.87 &1.24 8.5 7478
file is c:hold Z/1E/786

to Rw/Wsh moist ash wvals FC FGSI cals
8z.6e5 R .91 11,32 ¢ L¢] [ o
8z.65 W 1.53 €.44 31.58 60.45 8.0 7765
102.15 R 1.09 10.31 © o e) G
102.15 W <93 £.49 28.38 €4.2 8.0 7800
106.3 R .73 13.83 © &) o o
106. 3 W 1.08 5.21 28.6& €5.03 8.5 7911
74.53 R . 86 ?5.85 ¢ 8] aQ Q
74.53 W « 91 4,48 30.02 €4,.59 8.5 BG4l

Q

O

Q

S¥% R/yld
95. 4
.83 88,03

- 78

- 80

8% R/yld
10G

.76 91.95

100

« &9 90,45

.68 7&.08



hole sm
. 601 14
601 14
€01 14
T 601 14

" burnt ridge ext

from
85. 3
85. 3
86. 65

8E. 65

purnt ridge ext

hole sm
601 15
€01 15
601 13
&e01 15
602 1S

€0

from

file is cthold 2r12786

to Rw/Wsh moist ash

85.95

to Rw/Wsh moist

R
W
R

W

file is c:hold

R

vols

FC. FSI cals

.94 30.9 ¢ 0 0 0

.9 10.37
.97 S3.78

.8 18.15

£28.51 60.29 8.0 7541
o 0 "0 ©

£8. 1z 58.91 8.5 7394

/12786
ash wvols FC FS1 cals
1.03,14.42 QO O Q (o}
.81 €&.69 £8 &€4.5 7.0 7864
.94 12.96 0 o O O

Q O Q (&}

7.5 6283

S¥% R/yld
0 0o

.91 64.04
O Q-

S% R/yld
0 100

1.41 89.€3
O 71

.71 92. 83
O 90



BURNT RIDGE EXT file is c:thold &/7/1e/86 .

hole sm from
601 16 2. 43
601 16 2. 43

burnt ridge ext

hole sm from
€01 17 23.9

_601 17 23.9

602 17 €.75
€02 17 €.75
60z 17 10.57
60z 17 10.57

BURNT RIDGBE EXT file is c:hold

hole sm from
601 ia 7.1
601 18 7.1

to Rw/Wsh moist ash

ez. 75

62. 7S

R

W

vols FC FSI cals

1.04 31.85 0 0 Q o

.79

11.35 30.01 §7.85 8.5 7419

file is cthold 2712786

to Rw/Wsh moist

26.15

£6.15

[ 20

ny

[y

nh

to Rw/Wsh moist ash

8.

m
m

&

L)

1)

w

w

R

W

R

W

ash wvols FC FEI cals
1.71 8.7 © 0O 0 e
1.54 3E.85 2B8.4S 66.06 1.0 7726
2.0 42.85 O 0 QO O
1.94 9.47 23.9 99.09 .1 &£782
1.54 g7.12 ¢ Q O o
1.89 €.75 23.28 62.08 .1 723%2
£/18/86
voels FO FSI cals
4.81 &.854 O Q O o
2.81 3.41 30.1z 65.5 0.5 711ig

QO

&)

Q

S¥% R/yld
Q

- 79 €4.96

8% R/yild

.61 71,13
79

.48 47, 44
78

.62 Ec.8

S% R/yld

L)

S

LE4 34,13
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ENCILOSURE 14




BURNT RIDGE EXT treach data

hale

9101
9101
" 9101
9101
9111
9111
e11p
9118
9112
giiz
9118
-9118
9118

9118

9123
9123

9ic4

sm
&y
6&U
&L
6L
el
&L
&L
6L
&L
6L
6L
&L
eu
cu
EL
&L

6L

6L

&y

Iy

FER ]

4.68

4.68

LT 87

7.87

3. 08

to Rw/Wsh moist

R

W

~]

(
L

M
oM

a2

I
M
DNy

Gl
m
~J

R
P

is c:thold 2712786

ash
1€. 41
_8.57
o
O
16.3°9
8. 84

17.18

vols

0
30. 03
&

O
O
30.6
Q
30. 44

O

FSI ecals

o 0

0 6455
Q ¢

Q 0

¢ Q

O &11z
Q 0

Q S861
0 Q

Q 57394
O 0

0 &088
&) Q

0 &16€6
O O

0 &4
0 0

0 6260
4] G

G S388
Q L8]

Q Q

O

Q

Q

(8]

S% R/yld

100

66

100

&

100

et

100



ficle sm from to Rw/Wsh moist ash vels FC FSI cals 8% R/y1d

. 9034 & o 2.08 R 2.97 £5.76 26.43 44,84 0 O .56 100
9034 6 0 3.08 W O o 0 0 o 0 0 0
9035 6 0 10.77 R 3.16 28.4 26.4 48.04 0 O .45 100
3035 6 0 10.77 W o o 0 0 o o0 o 0
9036 & 0 5 R 3.53 14.03 29.2 53.18 G 0 .58 100
a036 & O S W ¢ &) G G 0 0 O Q
9630 & 15.6& 18.08 R £.37 €5.21 0 ) 0 o 'S 100
9630 & 15.6 18.02 W 0O 0 0 o 0o 0 0 o
9620 6 13.27 15.6 R 2.41 59.51 O o 0 o o 100
9630 & 13.87 15.6 W © 0 O o o 0 0 o
9620 € 9.88 132.87 R  4.63 29.45 0 ) o 0 O 100
9630 6 9.88 13.27 W O ) O o o0 o o
9630 & . 8.01 9.88 R 2.09 £7.81 0 o o O o 100
9EI0 6 6.01 9.88 W 0O 0 0 o ¢ 0 0 0
9630 & S.16 8.01 R 5.38 38.63 0 0 0 0 o 100
IO & 5.16 8.01 W © o 0 0O o 0 0 o
9630 6 o £.36 R 4.05 39.97 0 0O 0 0 o 100
9630 & o 4,36 W O o 0 ) o 0 o )
9636 6 0o 4E R 4.73 47.86 O o o 0 o - 100
9626 & O 246 WO O O O Q O O 0
9636 & 1.85 3.31 R 4.48 S3.74 0 o o o o 100
9636 6 1.85 3.31 W O O o 0 0 o Q ¢
9636 & 3.91 6.76 R 7.45 38.47 O o 0 o Q 100
9ése & 391  €.76 W O o o o o Q o O
EIE & 7.49 10.28 R €.55 23.65 0 0 o 0 o 100

9636 & 7.49 10.28 W O % Q Q O Iy} O O



~. '+ BURNT RIDGE EXT trench data

{ hole
" 9102
" 9102
9102
9102
9108

" 9108
9109

" 8109
" g125
9125
9623
9623
9626
9626

9626

A, A, e

=== ~ B

esm

NN N N N N Y N N N N

7u

7U

from

.c’

0

Q

Q

1. 84
1.84%

3. 67

R

W

(]

to Rw/Wsh moist

2.95
3. 43
3.2

2. 81

S. 44

is cthold 2/712/86

ash wvols FC £85I cals S¥% R/yld
31.57 0 0 0o o0 0 100
9. 44 30.32 55.79 ¢ 5841 O 22
10.49 © 0 o O 0 100
7.47 29.92 59.8 0 6426 O 74
30.38 © o o © 0 100
18,57 29.96 S4.26 0 S974 O© S1
14,13 0 ¢ o 0 0 100
11.79 31.7& 52.78 0 5759 0 77
25,04 OQ Q Q ¢ O 100
10.74 30.321 54.78 0 S92 © 48
£7.98 O o o 0 O 160
o o s 0 0 0 o
£3.03 0 0 o o o 100
Q Q Q a Q Q Q
12.78 0 o o 0 o 100
o 0 o o 0 ) o



4.1 BURNT RIDBE EXT file is c:hold 3/12/86

... hole sm
':%ﬂ 107 8 0
" gt07 e o
" 9126 8 o
9126 8  ©
" s018 o
2, 9601 8 0

gz 8 o

9cze &8 0

BURNT RIDGE

hole sm

9104 9 O
9104 9 o
9106 9 O
9106 9 '0
9127 9 0
9127 3 0
9602 é Q
960z 9 0
9621 9 o
9ez1 9 0

o

wn
g
n}
m
wooow
<

from to Rw/Wsh moist ash

2. 12
2.1
- 78

- 78

R

W

EXT file is c:heold 3/12/8

from to Rw/Wsh moist ash

4.9

4'9

4,74

4,74

4. 51

R

vols FC FSI cals
32.23 16.53 0 0 0 0
3.05 B.47 30.31 58.17 0 636€
3.99 14.87 O ¢ ¢ 0
3.57 9.35 30.64 S€.44 0 6198
9.47 18.18 © o 0O ©
o ¢! 0 0 o 0
7.82 28.71 0O o c 0
o G O o O
€
vols FC FSI cals
1.42 10.45 © Q o 0
1.59 €.88 £26.03 6&5. ¢  E6EE
3.05 12.8 0 Q Q0 G
2.5 6.593 28.07 62.88 0 5841
4,11 18.88 © Q ¢ 0
3.96 9.47 31.01 S5€.56 0 6001 .
B.64 19.67 © 0 o- 0
¢! 0 0 0 o 0
6.63 20,87 0 Q o Q
0 o e} o o 0
4,85 18.51 © G O O
O O O ¢ e o

S% R/yld
100
73
100
78

100

100

Q

S% R/yld
100
81
100
71

100

Q

100



“. BURNT RIDGE EXT file is ethold 3/12/86

1h::hole
%, 9105
- 9105
- 9110
" 110
9120
8120
9120

. 8120
9619
9619
9619
9619
96E9

- 9629

k=111
10
10
10
10
10L
10L
10U
10U
10U

iou

10L -

10L

10

10

C C o O

o

o

o o O

* BURNT RIDGE

hale
" 91z8
'_; 9128
: 9603

" 9603

Shl
i1
11
11

110

9608 11U

9603
. 9617
: 9617
9617

9617

i1y

i1y

11U

iiL

110

O

o

O

2 0 ©

L

O

O

from to Rw/Wsh moist

1.65
1.65
.01
.01

2. 10

R

Z o =

A

W

2. 45
3. 36
3. 94

4.25

2. 84

2. 34

EXT file is c:holid

from to Rw/HWsh moist

5. 48

5. 48

2.6

2.6

1.17

1.17

R

)

2.69

0

Q

2. 43

7

S

E.

(sl

.81

37

=1

ash

2. 37
£0.9
21,58
10. 85
14. 38

57

LS & R

3/18/8

ash

37.87

&. 47

8. 93

vals FC FSI cals
Q ¢ (8] 6
36.37 85.37 0 3958
o Q 0 0
30.77 54.13 0O 3973
¢] ) Q Q |
30.05 £3.04 O 6449
G a O 0

0 o] 0 0

Q o Q Q

O Q 0O %]

O Q Q G

Q O o a

0 G 0 0

O O O Q

&

vols FC FE8I cals
o O O 0
£8.90 61.94 0 6358
O Q Q 0

0 0 o O

G G o Q

O ] aQ O

0 & O a

o o] Q O

0 O O O

O Q Q O

0

Q

O

0

O

Q

Q

4]

O

a

S% R/yld
100
48
100
61
100
75

100

100

100

100

S% R/yld

100

a2a

100

100

100

100



7%~ BURNT RIDGE EXT file is cthold 3/12/86

I

a-"
.

hole &m

: - 9129

9129

© 9605

. 96005

9605

‘. 9605

9616

9&16

iz
ig
ial
12t
izy
i2u
iz

i

from to Rw/Wsh moist

e 2.21
o) 2.21
0o 1.01
0 1.01
o 1.7
&) 1.7
0 i.8
&) 1.8

R

W

" BURNT RIDGE EXT file is c:hoild

hole
9130
9130
9607

9607

T 9614

9614

9614

9614

v MASTER

sm

13
13U
13U
13L

13l

from to Rw/Wsh
o 4.96 R
o 4.9 W
e Z.64 R
0 .64 W
Q .65 R
0 65 W
o 1.5 R
0 1.8 W

FILE SGRT PROGRAM

ash wvols FC

B.41 20.79
3. 20 56;54
11.54 21.73
0 O
11.85 14.08
4] ¢
2.6 £S.44
0 0
/1278
moist ash
3.84 14,15
2.11 5.%1
4.19 17.58
0 G
€.05 2&.08
0 o
4,38 40. 44
o o
z/12/86

FSI cals
o o ¢ Q
30.15 60.11 O 6414
O €] Q o
O 0 0 0
0- Q O 4]
Q Q Q Q
O O ¢ Q
Q 0 Q 18]
&
vals FC FSI cals
Q ] 0O O
31.85 S5. 0 &£31°3
Q O o] ¢
0 O a o]
Q Q o Q
6 o o G
¢ o O C
o O o &

(&)

Q

[#]

O

Q

Q

S% R/yld

100

67.

100

100

100

S% R/yld
160
74

100

100

100



et
et

)1‘::‘;;;44

et

S e

" .. BURNT RIDBE EXT file is cthold 3/12/86

T e

15

'ir:hole sm

U 9p08 14

9608

' 89608

9608 14
14U

14U

LR A LEET LT AR T e i e B o A Lt
. S - 3

e

from to Rw/Wsh moist ash wvels FC

Q 43
Q .43
o 1. 83
0 1. 83

R

W

R

W

2.56 30.23 0
0 0 0
4.16 26.63 0

0 0 o

BURNT.  RIDGE EXT file is c:hold 3/i2/86

hole sm

89€10 16

9610 1€ .

fram fo wawsh moist ash
O «92 R 4. 51 B1.26 ©
s} .93 W o O )

vols

Q

0

o)

O

FC
O

Q

' FSI cals

0 0

0 0

0 0

0 0
FSI cals

¢ @

18] 0

(8]

S% R/yld
100
0

100

S% R/yld
100

O



" BURNT RIDBE EXT file is c:hold 3/12/86

. hole sm from to Rw/Wsh moist ash wvols
.. 9640 17 3. 25 S.34 R 3.73 16 O
9649 17 3. 25 S.34 W © d G
9640 17 1.38 E.85% R 2.48 39.12 ©
SE4Q 17 1.38 3.25 W ¢ ] 0
9640 17 o 1.38 R 2.89 32.64 O
9640 17 0 1.38 W 0 0 0

BURNT RIDBE EXT file is ec:hold 3S/12/86

hole sm from to Rw/lWsh moist ash  wvaolg

9611 18 Q0 £.%4 R 3.84 42.45 0

9611 18 0 .94 W O Q O

FC

0

o]

O

O

FC

0

F51 cals
0 o]

Q o)

Q o)

0 8]

G Q

0O O
FSI cals
G (9]

Q

O

Q

O

Q

[§)

a

S% R/vld
100
O
100
0
100

Q

S% R/yld
100

O
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