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INTRODUCTION 

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. long and 2km. wide. A location map is in appendix 1. 

Access to Crow Ridge is gained by traveling from Elkford, along the Fording 
Coal mine access road, 5km to the Fording Greenbills mine gatehouse. From the 
gatehouse, continue east along mine facility roads to the Crow Ridge exploration road. 
The exploration road is about 6 km. in length. 

Land Descriution 

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. 

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 2130ni. 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 cIiffs and sparse 
conifers while the lower section has a 23” slope and is heavily treed. Small 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 slope 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 2.5kn-1. 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 #l 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. Outcrop samples were analyzed at Kaiser 
Resources Central Laboratory. All roads, some 1 Ikm., 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 in 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 16OOm and a road connecting Crow Ridge to the Greenhills mine site, 
61OOm., 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 hoIes 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 rotw 
drill hoIes 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. 
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GENERAL GEOLOGY 

StratipraDhy 

The Femie Formation, which lays beneath the Kootenay 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 Femie Fm. are mainly silty 
and calcareous shales deposited in a marine environment. 

Cretaceous - Mist Mountain Group 

The Kootenay Group of sediments conformably overlie the Femie Formation. 
This Group was deposited in a deltaic environment. The bottom 250 to 450m of the 
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. It is 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 Mtn. 
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. Coal 
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 geologic map in appendix I and 
below in Table 1. 
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Lower 
Cretaceous 
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Jurassic 

TABLE OP FORMATIONS 

FORMATION 

Cadomin Fm. 

Pocaterra Creek 

Elk Formation 

:mic 

Mist Mtn. 
Formation 

Moose Mtn 

‘! Wcnry Ridge 

LITHOLOGY 

non-marine: sandstone, conglomerate and 
shale 

non-marine: sandstones, conglomerate, 
siltstones and shales 

non-marine: interbedded medium to coarse 
grain sandstone, chert-pebble 
conglomerate with minor siltstone shale 
and uneconomic coals 

non-marine and brackish: interbedded coal, 
siltstones, shales and sandstones 

non-marine: massive cliff-forming 
snntlslollc 

marine: shales, siltstone, sandstone, 
limestone 

THICKNESS 

(Ml 

360-1980 

150-490 

380-650 

40-60 

180-380 
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Sediments on Crow Ridge make up the west limb of the Alexander Creek 
Syncline. The bedding dips to the east and the angle varies horn 35” to 65’ and in places 
dip-slope conditions occur on the east side of the ridge. The axis of the synclme 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 latitude, good outcrop, drill hole and adit data exists. This is the area 
under investigation for potential strip mining. South of 49,OOON, there is very littIe 
outcrop data and the existing three drill 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 Mtn. sandstone. The seam averages 8.Om in 
thickness and both the hangingwall and footwall rock composition is a silty shale. 

030 seam Three seam lies approximately 75 metres above the Moose Mtn. 
sandstone and has an average thickness of 3.4m. The hangingwall and footwall rock is a 
shaIe 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 Mtn. sandstone. It has an 
average thickness of 1.7m. The hangingwal1 rock is a silty shale while the footwall is a 
shale. 
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Coal Ouality 

Analysis of drill hole and adit samples indicate 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 60. Clean ash values range 
between 7 and S% 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 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 ofpoints 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 Resources 

Seam Volume fkbcm] 

050 4SO.S 

030 1029.4 

011 392.5 

010 4049.3 

012 723.0 

014 210.9 

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 LO6” pit outline). In the Lerchs- 
Grossmann volumes analysis, consideration for mining loss and diIution of the seams as 
well as a 45’ slope (representing a footwall push-back, as recommended by Golder 
Associates,l986) for the final pit footwall are factored into the volumes shown on Table 
3. 

TABLE 3 Mineable Coal Reserves 

Seam Met (kbcmj 

050 2G6.3 

030 576.8 

011 247.8 

010 2506.2 

012 367.3 

014 87.7 

001 0.0 

Totals 4052.0 

Ox (kbcmj 

99.7 

141.8 

23.7 

280.2 

28.5 

8.2 

0.0 

582.1 

Total recoverable coal 4634.1 (kbcm) 

Total waste 35690.2 (kbcm) 

Strip ratio @cm waste/ bcm 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 hoIe 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 
geojogic 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 f?om specific measurements and partly Tom 
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 LO6” 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 footwal1 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 

160 

164 

130 

110 

112 

114 

100 

102 

104 

090 

092 

070 

072 

050 

030 

010 

012 

Total coal resources 

Volume (kbcm) 

790.2 

217.4 

513.6 

1440.8 

402.7 

37.5 

1283.2 

640.9 

723.0 

1833.3 

1911.5 

3325.2 

5256.7 

933.8 

2224.5 

3934.9 

781.9 

26476.3 (kbcm) 
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TABLE 5 Mineable Coal Reserves (Crow Ridge Easrl 

Seam Met (kbcm) (kbcml Ox 

I60 294.7 

164 109.5 

130 266.2 

110 856.0 

112 310.3 

114 36.1 

100 824.2 

102 487.6 

104 560.4 

090 1390.0 

092 1428.9 

070 2409.7 

072 3512.7 

050 11.9 

030 5.8 

010 6.2 

012 2.0 

Totals 12512.3 

Total recoverable coal 

Total waste 

Strip ratio (bcm waste / bcm raw coal) 

122.9 

36.8 

50.5 

131.9 

43.9 

0.5 

115.7 

74.4 

74.6 

128.1 

116.6 

182.9 

315.8 

0.2 

3.7 

2.5 

-QA 

1401.4 

13913.7(kbcm) 

104584.8 (kbcm) 

7.5:1 
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Crow Ridge East Oualite 

The foIlowing 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 1985 holes. All core samples were washed 
at 1 .G 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 G to 18: this includes all the 1986 data and 
some 1980 and 1981 data. In some cases trench samples were washed at 1.6 sg.; in other 
cases only raw analysis were performed. A copy of the data is 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 EXTENSIQN 

TABLE 7 

DRILL HOLE QUALITY - UPPER MIST MOUNTAIN SECTION 

RAW WASH 1.6 SG 

AIR AIR 
INTERCEPT HOLE DRIED DRIED 

JE!vJ 
FIXED 

THICKNESS THICKNESS RECOVERY BASIS ASH -- YIELD BASIS ASH VOLS CARBON FSI CALS SULPHUR -__-- -- 

6 3.39 4.54 72.9 0.74 23.4 

7. 4.38 4.38 51.4 0.75 38.9 

a 1.08 1.44 75.0 0.96 9.4 

9 3.32 3.32 60.7 0.86 15.4 

10 3.08 3.08 74.0 0.90 31.4 

11 1.76 4.70 85.8 0.92 30.2 
12 1.94 2.59 74.6 0.85 24.6 

13 2.12 2.82 82.4 0.93 19.7 

14 0.65 0.65 ? 0.94’ 30.9 

15 1.30 1.95 80.9 0.92 17.0 

16 0.32 0.32 ? 1.04 31.6 

17 1.96 2.94 78.5 1.76 26.6 

la 2.40 2.40 53.0 4.81 6.5 

NOTE 1: 

NOTE 2: 

Some drill intercepts near collar oxidized ie. seams 17 and la. 

Some drill holes only intersect lower part of seam resulting in an 
Illlrc:;~li~I:i(:illl,y lhin nvnriq: (.h~ir:ktli:!;!i. 

NOTE 3: 

rQ/hnm 11 

If the seam has thinned to zero in a drill hole, this does not influence 
calculation of average thickness which will then be unrealistically thick. 

76.5 1.04 8.6 25.0 65.4 8.0 7653 0.79 

52.7 1.14 7.2 26.8 64.1 7.0 7769 0.99 

91.1 1.34 4.7 27.8 67.8 9.0 8071 1.03 

85.3 0.98 5:7 27.2 66.9 a.5 7963 0.82 

71.5 0.83 6.9 28.1 63.7 8.0 7676 0.79 

67.3 1.07 8.7 27.8 62.4 8.0 7613 0.90 

76.3 0.97 8.7 28.8 60.7 8.0 7572 0.81 

80.8 1.14 5.3 30.4 63.6 a.0 7879 0.77 

64.0 0.90 10.3 28.5 60.3 8.0 7541 0.91 

86.7 0.80 7.5 29.4 61.1 7.5 7563 0.94 

65.0 0.79 11.4 30.0 57.9 a.5 7419. 0.79 

61.0 1.65 6.6 29.2 62.4 1.0 7249 0.57 

94.1 2.81 3.4 30.1 65.5 0.5 7112 0.64 
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BURNT RIDGE EXTENSION 

TABLE 8 

TRENCH QUALITY DATA - UPPER MIST MQUNTAIN SECTION 

RAW DATA WASH 1.65G 

AIR AIR 
INCREMENT TRENCH DRIED URIED 
THICKNESS THICKNESS BASIS A% BASIS ASH YIELD -- --- 

3.60 9.36 3.80 23.1 

1.62 2.16 4.70 26.2 

1.55 1.55 6.20 20.6 

4.18 4.18 4.50 16.5 

2.23 3.13 5.50 23.1 

2.63 4.39 4.60 31.8 

1.68 2.24 6.70 2006 

2.44 3.25 4.20 20.3 

1.13 2.26 3.36 27.3 

0.93 0.93 4.21 21.3 

1.70 5.34 3.37 29.4 

2.94 2.94 3.84 42.5 

3.7 9.1 64.7 

3.4 9.8 51.2 

3.2 a.7 74.4 

2.7 7.6 72.8 

2.8 ..7 I4 62.8 

2.7 6.5 22.0 

3.2 6.5 67.0 

3.1 5.7 74.u 

C9/bnri. 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 
rheological values than similar seams presently mined at Fording Greenhills Operation. 
Within the study area there are 6907.3 kbcm of coal resource ofwhich 4634.1 kbcm are 
mineable at a strip ratio of 7.7:1, based on present economic parameters. This coal 
should be a suitabIe 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 bufk samples. 

As well, 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 
beIow 0 10 seam composed of interbedded mudstones, carbonaceous mudstones and coal 
seams is prone to failure at steep dip angles. 
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Drill hole ) 

CROW RIDGE SEAM QUALITY SUMMARY 

1 Vert. tSample 1 Raw 1 Yield Clean Clean Clean IP205 IPhosph 1 ( Melt ) I 1 Stab. 
sulphurl volatiles Iin ash Iin coal 

I I 
1 Dilatat’n 1 Fluidity) range Reflect lnerts index 
I I I I I I 

KU444 I 9.2( 131 3.8 
RC2445 
RC2446 125.2 125.7 0.5 
RC.2449 118.1 119.2 1.1 RC2450 75.4 75.5 0.11 501 50.61 ~~~- 

I l---l- 
--.)_ .-- -. . ,..._ -_ ._.__,_ “-.- -.-.. I-,__ 

RC2451 37 37.7 0.7 1 70 51.8 

(050 SEAM ave. 38.22 51.62 7.78 0.52 20.98 -2.92 27.62 47.80 1.29 29.73 60.11 

s:\geology\labqual\crowqual.xls 



CROW RIDGE SEAM QUALITY SUMMARY 

Drill hole Vert. Sample Raw Yield Clean Clean Clean P205 Phosph Melt Stab. 
id From -- To thick recovery ash @I.5 ash sulphur volatiles in ash in coal -.-_ --. Dilatat’n Fluidity range Reflect lnerts index 

EV053 1 132.61 138.31 5.71 
EV054 1 F4 , 
EVllRl I -.__. 

EV095 15.21 22.11 3.91 01 

EV158 301 33.21 3.21 68.31 281 42.’ 
EVI 59 13.31 15.81 2~51 7: 

EV160 71.8 72.1 
EV161 10.5 12.1 I I 
EVI 62 20.7 24.2 22 40.3 44.” - -’ 58.4 
EV163 11.1 15.1 4 21 20.9 6L “-I I-... 58.5 EV164 64 67.3 3.3 60 24.6 58.91 6.51 0.361 221 I , 

14.4 60.8 EVI 83 130.1 134.1 4 22.8 28 461 6.21 0.45 I 231 I 
-26/ -‘-/ 

I 
451 1 

I I 1.361 I 30.61 
w71 *a 

RC2438 29.3 30.2 - -’ 
RC2439 89.51 90.31 
RC2441 19.61 21 
RC2442 ma1 waal 
RC2443 
RC2444 A7aI ?RI an 

RC2445 ’ 
RC2446 163.51 If-’ ^ -’ --I -. -’ 
RC2448 27.61 : 

R-T ,__ .__ .__._ -.--..-~~_ 
RC2451 72.3 75.9 3.6 
RC2452 19.3 23.2 3.9 82’ 34.8’ 72 7..1--o.5 .--.- . .._._.I 

19.4 2.26 
-.-~.z.zLI - LA- I_- 
0.0701 -18 

030 SEAM WC?. 28.96 58.11 7.55 0.45 20,82 1.75 0.07 -15.75 3.52 22.20 1.34 36.54 53.11 

s:\geology\labqual\crowqual.xls 



CROW RIDGE SEAM QUALITY SUMMARY 

Drill hole 
id 

Melt 
From 

Vert. Sample Raw Yield Clean Clean Clean P205 Phosph 
To thick recovery ash @I.5 ash sulphur volatiles in ash in coal 

Stab. 
Dilatat’n Fluidity range Reflect lnerts index 

. : I. , 

I I I I I 
(011 SEAM ave. 1 39.51(48.471 6.67) 

I I I 
0.48) 23.211 

I I I I 
( 61.671 100.57154.831 

I I 
1.331 17.021 64.48 

s:\geology\labqual\crowqual.xls 



?lDGE SEAM QUALITY SUMMARY 

I - I ! -r I . .-,, ! 1 
I Drill hole 

id 2~ ITO 
MW 

thick recovery ash @I.5 ash sulphur volatiles in ash in coal 
Stab. 

Dilatat'n Fluidity range Reflect lnerts index 

_. __.-.I 
ADITI 0.1 7.5 7.4 100 19.3 82.6 9.4 EV052 175.6 182.8 36.1 7.2 20.61 70.6 50.5 

8.4 90.3 
251~0.10261 -201 1.81 

6.4 
231 1.341 

EV053 199 

0.411 

207.6 30.5 8.6 20.6) I I 60.8 
66.3 22.4 73.1 8.6 0 I.431 19.71 I I 81 

) 1.37) 

EV0.54 162.5 171.3 8.8 69 60.6 13 
86.4 

7.91 471 I.391 

8 EVOQO 148.3 
0.431 

21.21 -201 2.71 161.1 12.8 3.4 57.8 411 1.341 31.6 60 

EVO91 60.4 --I 

101 4: 

RC2446 240.9 
RC2447 8 18.4 10.41 RC2448 119.3 6.31 741 18.61 801 IO.31 113 331 18) 0.361 19.71 1.191 0.05351 -241 1.381 46.91 44 

RC2449 224.2 230.5 6.31 351 20 
RC2450 187.9 196.8 t 
RC2451 128.7 135.2-f 
RC2452 

.9 
3.9 24 18.8 
i.5 59 23.5 --mm- -_____~ 

1.1 
( 73.91 81.71 7.8 41 17.6 -__- .----. -. -.- .-_.-_ -_.___ -- __-___ --.. 

’ 010 &AM ave. 20.82 70.01 
7.08 0.40 21.14 1.60 0.08 -13.83 

.._ 
7.42 33.73 

. 
1.35 35.00 56.17 

s:\geology\labqual\crowqual.xls 



LJ..... 

CROW RIDGE SEAM QUALITY SUMMARY 

Drill hole Vert. Sample Raw Yield Clean Clean Clean P205 Phosph Melt Stab. 
id From To thick recovery ash @I.5 ash sulphur volatiles in ash in coal Dilatat’n Fluidity range Reflect lnerts index 

s:\geology\labqual\crowqual.xls 



RC2443 1175.2 1--1' a -' --I 
RC2444 1 140.5 
RC7AA7 1 AR1 A!?‘21 

I -r” TV.” 2.3 56 48.6 
I 1 218.31 218.5 0.2 30 26.4 

, , "... , 177.1 0.2 0 
! 1 117.41 117.5 0.1 0 I_- .-_ 

-- -- .--...- -.- --_ -- .__ 
, 1 , 

1014 SEAM 
I , I I 

(39.43142.101 
I I I 

9.971 0.541 
I I 

ave. 19.631 
I I 

7.331 
I 

34.95159.001 
I I 

1.391 29.731 59.99 

s:\geology\labqua\\crowqual.xls 
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13.7 

. -_ 
CS!:wji'i: I:.:sl!:P!L1Ty ADIT 51 ELK VALLEY 7- 

RAH COAL 
ez X-CUT p 170 z. 

-_ 
PRO%. AWUSIS - KDIST. 9 .F,C. ‘F.S.I. 

'A 2.4 19.1 19.3 56.2 & 
b 

-2" x 718” 

-7/W x 3/w 

-~3:3/a~~ x 28'1 

-?&?I x 1OOM 

HT. x- ASH % CALCULATED AS:-: 

5.3 

9.1 21.3 ,d 1 

51.9 

20.2 13.1 2.6 

.' --iOOil x 0 13.5 12.4 1.7 . .._. ._ . 
(.#.SHASILITY OF -2" + 2E:; FRACTION: /r2 

18.4 

- 
sP. GR. 

Fl. 1.30 .. 13.4 1.9 13.4 1.9 1on.o I 21.3 I 

1.30 - 1.35 13.1 5;l 26.5 1 3.5 86.6 I 24.3 I 

1.35 - 1.40 22.3 9.1 48.8 t 6.0 73.5 1 74.5 1.40 - 1.45 la.9 13.2 67.7 8.0 51.5 :;L; 1 

1.45 - 1.50 6.8 I 19.0 74.5. /O i 36.7 

1.50 - 1.55 t 3.6. 25.1 76.1 i 9.R 

i 32.3 i 49.2 

25.5 57.3 ! 

i 

1.55 - 1.60 0.8 27.7 78.9 10.0 1 21.9 62.6 1 9.1 ! 

3 ?̂  1 -_. 1 ;.: 1 ;;.; z.0 I , i;.; 1 \ I."-- r.r.. , , ( --!--.ii.i 4 0j.G i 
1.70 - 1.80 I 2.1 44.0 84.1 11.7 18.0 69.1 i 1 

t 1 21.3 I 159 72.4 i 
I 

Sk. 1.80 . 15.9 72.4 100.0 
I 

~~i;SIIAEILITY OF -2Zt.l +IOGFMC,TIOH: 20,s 
--7 _7 

:SP. GR. 
my!. VT. ; :a, 

hTT. I: ASH % FLCAT F: 
I 

FT. 1.30 10.9 1.4 10.9 1.4 ( 100.0 I 13.1 ! I 

1.30'- 1.40 39.0 4.5 49.9 3.8 1 80.1 I 14.5 i 73.5 

1.40 - 1.50 20.2 11.3 78.1 6.5 50.1 22.3 i 41.9 

1.50 - 1.60 9.3 21.0 87.4 8.1 21.9 1 36.6 1 14.5 

12.6 4x1 
I 

1.60 - 1.70 4.0 30.6 91.4 s.n I 

Sk. 1.70 8.6 56.2 100.0 13.1 8.6 1 56.2 i 

_ 'WASKAEILITY OF-lOOi + 0: 
-CleancG in Lab Cell 

Hf. Hr. % I 3s ASH'% CALCULATED ASH I 

. CONC. I I 

93.9 9.8 

I 

9.2 

TAILS 6.1 52.2 3.2 
I 

12.4 

CLEAN COAL PROXIMTE: 

: MOIST.% m. F.c.$ m-P F.S.I. DD?. 
. 

2.9 20.6 6?:1 9.4 34 

. .YiELD NT.% COMPOSITE ASH % 

2" + 28.N 52.3 6.6 

. ?E?< + 1OM.I 17.6 1.7 
: J-...l. . . ..oog +-Lf+-..---. 12.7 .1.3 

TOTAL 82.6% a 9.6% ASfi 



Ih?nti fiL.st.iOli . . . .._. .- .- . .."- 

; l.aboratory !jumber ,,.,+ ,,.. .., . 2726-T!-. 
' " "' *' 

..- . . . . . . . 
Description "...~.'..'...,... Elk I 

., 
I 
, 

,-.. . . 

‘, ‘. 

. .- 

. . . . 

.: ,’ 

'Classification . ..A --,. .-- 
: !?a& (PSTi4) mvb ,...,~1..11.,..1.1 --_ --.__-._., -._,_ -- . . . ..A. ._., _. ,, 
.Intertiational System . . .q...I. .__~~ 
Specific Volatile Icde:r 

. . '. ..' " - F- 
,,.I.. 

: Carhon'.(dmrfb) 
.39.3.. . _"--~' _ -,:: ‘T' 

c. 

.1Ash Analysis (db) .---. 

j'F_[~~xi~aJ>~Analysis (,db) -..- 
.:; ., 

i\S!l 
' " VGlatilc IGattcr 
.i .T:ix~:d Carbon . . . . . ..I. I..,... '( 

;'-'; ._ 
-_*-_._ ._ . . . ., . 

.i &:s. C~lorific,~~J-,~$l?_! . . A'.-.. .d.L --- 
j: Otu per pound .,l.....,.l.,,.. -_??,983 7Sl6?.& -.,--.,-.-t __._ _ _ 

iUltimate Analysis @I]- ,-.-.-- . .-,. , 

! Carbon . . . . . . . . . . . . . . . . . . . . ..L 81.0 
i I~ydrogen~.~..................~~ ., 4.3 
:,. Sulphur. .,..,.,..............F 0.42 
',;. .Ni;rogen .,,,,,,..,, I . ..I..... 7; 1.0 

,......,.........,.....,.~~ -.-.9...p.. .: 
Fu Oxygen (by difference) ..~...?4-.-J:~. ._ : ,-' .'. ._(. 
:' 

,i 

. . 

. 

. 

. 
-. i 

. .” . .-: 



T?PI.E 2 Puica.1 Tests and Fusibilitv of fish of Comoner~ Cn,~ls ----- --.- ------~~-2~~-'- 

,’ 

Laboratory Number ,Cescriptlon '*'*"'('**" 
. ..*...*.**.,,.**. 

2726-71 
Elk 

COti1 Pulverization 

Sieve Analysis 

'Fassino - 

--ALL.- 

-+- 
-2Y?a-- ‘- 

54.0 

91.6 

l/4 in. 
118 in. 
1ilE'ii. 
l/32 in. 

-I- 
.‘_ 

- 

-_ _ 

----.-- 
l/a in. ,Total,Passitig 

Frindability - 
Hardgrove jndex . . . . . ..I...... 118 

. _ I  . - - - _  ..-. -...._-_., 

Fusibility of Ash 

Initial Deformation Temp. . ..O 
,Softening Temp. Snherical .,,' 

)*'I 'Z, Softening Temp. Hemispherical z 
.-.Fluid Temp. . ..**..*...,.,,._ 

. ...' ; ,. . 

'. 

2700t 
.I. -..-...--._ 

--_ 

--- 
t 
c 

. . 



5 Valley ' j 
Ad-it #l I 

.’ 
. . .., i ,.’ j 

Linear Expansion 

lb/ft3,at Ed. 52 21: moisture...:< 14.4 I---. .-. -. . . _ .- ., 

Gieseler Plastif,Lty ! 
Start "'..""".',, 
Fusion Temo I *III**.. 
f-lax. Fluid Temp. 
Final Fluid Toap..'::: 
Solidification Temp. 
f!eltinq t?anoe 

." Max. Fiuidity 
.***a,, 
.I...., 

Torque .*.*110..,.*,, 

Dilatation 

., . . . . . or OC -45Q.. : ,.. i AGIl 

I..$. % 
.,I.. Oc - :. 

OC 
-463. _ i:'- :':'-..: .,,. ,.. .f 

.,..I 473... _: _ __ 

.I,,. Oc zT.492. .-._ _. .: 

..I,, Oc ~ ,_ 23 
. ,..; 

. ..dd/m .., ..-1.8 .,_ '.--' .- '-i 
I I .g.in. ._ .._ .40. ..- - .". . :'. , 

---..- .___ : . . -....- .i _ _ .._ _ __. _ __ ..-..-. -1 . ..- -. _: .,,. _. 
.i s. 

. * 1 

! I- 
:‘j. ’ .‘r 

*, . ..I 
.--. .---... !- --.._.,_. - ,..,,.? 

.‘._ +” -’ . !  --. _ 

I 
i , 

. 1 

i. 

I 

t.. 
. 

. 

- Softening Temp. . . . ..I Oc -. X.8 
- Flax. Contraction Temn 'C -.,...J$$ 

. . . . 1' " ... 

Tiii - Elax. Dilatation Temp .'C 
: 

; 
- . ., . 

_ . .._ - -__- : .,,.;,-' i . ._ . 
'i Contraction . . . . . . . . . ..E--. 

Dilatation 
; 

:.:.i 
. . . ..-... I 

I,' i Flee Swelling Index 

. . 
. . 



Analyses of ,Coke Oven charges and Resultant cokes 

IdentiEication 
Tbst Number “““.*“‘:*. 
Date Charged . ..I....,.., 

:‘Description 1.,.1**.,01. 

. 

Coke’oven Charp,e 
Laboratory Number..:....., 

Proximate’AnalysFs (db) 
Ash.,.,,.........,.....: 
Volatile’Matter.....,..J 

. Fixed Carbon “‘,““,.~ 
‘Sulphur (db). . . . +. .., . . . J 

‘Resuitant Coke 
,Laboratory Number., . , . . . , 

‘Protiimat‘e Analysis (db) 
:’ Ash ..;.,,.,~...,,,....,. 
f Volatile Matter.‘. , , , . , ,: 
T, Fixed Carbon ..I..,,..,,, 
‘~~~phu’:(db)......,,..;.,: 

.J&f,,:‘y : ’ 
‘) I. 1.. 2 ) ‘: 

‘. : ;;*,, , i et’ ( I . 

.&J--IJT 
Elk I I 
Valley 
Adit $1 

I 
‘\ 

- 2X6-71 
I 

21.7 1 CSJ<... I 
- 68,9 c ISPAL I 

0.42 I C&r& 1. .- _ 
- 

2800-71 

1 I 
. 

__ I 
I 
I 

F 

, . : 

I 

* 
-- - 

.  .  
. , .  

_..-- 

.- 



iest Lienttfication Number......~......... 826 _ - 

_- -_ _. -_ _ _ .--.-_._. _. . . _. . . 26/8/71 

of charge)............ 2726-71 

t' 

d 
COMPOEN~ COALS IN CHARGE 

$7. by wt. on db) 

d, 

Elk Valley Adit Fl 

.': 

d- 
" 

f 
ry 
CARBONIZATION DATA 

p Net Weight of Charge (wet).......;....lb 

[3 
3 Moistur& in Charge....................." 

ASTM Bulk Density (wet).:::'.'.'.....lb/ft 4 

'- Oven Bulk Density (db)...........;lb/ft3 

d 
?ARBoNIZATION RESULTS .. 

F"! Gross Coking TFme.................hr:mi!! 

u '- 
Maximum Wall Pressure....,........Ib/in 
Coke Yield Actual......................Z 

~. Mean Coke size .-......................in 

II 

Apparent Specific Gravity............... 

,~. Screen Analysis of Coke 
(cumulative percentage,retained on) 

0. 
3 inch sieve . . .._........-........-.. 

-> 2 inch sieve . . . . . . . ..-.-.-....._.-... 

0 
,L 1 l/2 inch sieve .-._.--.__.-.._...._- 

1 inch sieve ~._._...-...-.-.._._.-... 
. . . 314 inch sieve . . . . ..-.-_.--._.._..... 

D 
l/2 inch sieve .-.,..-.-_.-........--. 

x Percentage -l/2 inch (breeze)..:..... 

>i Tumbler Test (ASTM) 
G- Stability Factor .--..--.......____... 
.7 !: 

cl 

Hardness Factor -.-.-.--.............. 
d 

Japanese Tumbler Test (.JISl 
T:i :I! 

(cumulative percentage retained.on) 

c 
ki 

50 mm sieve ----..-...........-....... 
25 mm sieve..-....................... 
15 mm sieve . . . . . . . . . . . . . . . . . . . ..-..... 

._; 

100 

524.5 
3.3 

48.5 
51.1 

9:52 9.9 
0.44 

81.9 
2.19 
1.022 

15.7 
59.7 
81.4 
91.7 
93.1 
93.6 

6.4 

47.2 
63.1 

14.5 
83.5 
90.3 

. ‘. 



-. 

PETROGRAPHIC DATA ON: 

Project No. n3=%1 /I 6-B Sample No. 27ib -71 . P&-t Nc,.zx( 

I Petrographic Composition 

Reactive components 

Distribution of Vitrinoid Types Total Vitrinoid 
PPe Percent Reactive Semi-fusinoid (l/3) ,&&q 

J2 I 5j= 8 Exinoid f Resinoid a.L 

-1; 
30. I Total Reactive Components 

-$" s- 
L3 

IT O-6 Inert Components 

IG 0.8 Inert Seni-fusinoids (2/3) _ 17r! 

2. Micrinoids 3-c 
Pusinoids IO-L 
Miners1 Matter * 

Total Inert Corponents 3&I 

II Petrographic Indices 

Mean Reflectance , % I- .34. 
Balance Index Z-95 
Strength Index 5:. 5-s' 
Stability Index 5G-.S 

: . 

.: 

,‘. 

. .: 
. . 

. 
-:. . 

. _ 





Adit 1 

Elk Valley 

Proximate Analysis 

Moisture...........% 

Ash....-...........% 

Volatile Matter---.% 

Fixed Carbon 
(By Difference)-.--% 

Ultimate Analysis 

Carbon.........-...% 

Hydrogen.........-.% 

Sulphur....--......% 

Nitrogen..-........% 

Ash.........-......% 

Oxygen 
(By Difference)-...% 

As Rec'd m 

3.0 - 

ii.0 - 
18.1 - 

67.9 - 

Calorific Value..-.-... 
Btu/lb Gross 

Grindability Index 

I?- 

-, 

G’- 

n. 

(7; 

LI 

;: 

D 

7: 

k 

6 

L 

4: 

L 
1; 

g 

j 

L 

d 
. . . ,. __.,,, _.__._ ..-....... -_. _ . . . . . . ~ ,.^. -‘.I ____ ____,..,.......~._~..._. -.r.I ___. ..‘.... _ ..- :.. . . . . . . .- 



Adit 1 

Elk Valley 

Vitrinite 
Micrinite 
Fusinite 
Exonite 
Semi-Fusinite 

R. 
*Reactives 

23.7 
4.6 

12.6 
0.0 

59.1 

100.0 

1.4 

*Inerts 
*Inerts = Fusinite + Z/3 Semi-Fusinite 

+ Micrinite 
*Reactives = Vitrinite + l/3 Semi-Fusinite 

%High Reflectance S.F. 
%Low Reflectance S.F. 

43.4 
56.6 

42.3 
57.7 < . 

n p 
u- 

+ Semi-fusinite is further divided into 
2 categories according to the 
reflectances (high and low). 

High Reflectance S.F. 
Low Reflectance S.F. 

25.0 
34.1 

G 1. 

n 
Modified Calculation of reactives and 

Inerts considering all low 
reflectance semi-fusinite'as 
reactive. 

59.1 

Reactives 
Inerts 

Dilatation Tests 

Softening Point OC gs 
Contraction C % 
Dilatation %~ 
Temp. of Max. Dilatation OC 
Temp. of Max Contraction OC gc 
Plasticity Index 

57.8 
42.2 

420 
190 

ni7 

5;3 

0.20 

r;> 1: I3 ;’ $; ci) 
[4 j 

. . _. . . . ..:.: . : 



n EXPLOR4TION PROGR4Fl 1979 

ADIT 26 BOTTOM PART OF SEAM or0 Sc3=i--~ 
I 

0 
BURNT RIDGE EXTENSION 

1~ SEAM SEAM THICKNESS 19.6 ft. cLqY ~T/+,cc 
x-cut @ 150 ft. / 

B,s ,.. v i-li~c=kL 

RAh’ - CLEAh' 

z of l/4” x 0 90.7 
ASH "L 11.4 5.1 
V-M. % 17.4 18.8 
F.C. % 71.2 73.1 

F-S-1. 5 5% 
% TOTAL SULF. 0.36 0.46 

% P?OS 
..GRDSS CAL. VALUE BTUs/LB. (db) 

-- __ 

13,676 14,184 

Gies'Ier Plasticity 
Start--..-..----------OC 408 
Fusion Temp...........*C 433 
Max. Fluid Temp.......'C 458 
Final Fluid Temp..-...'C 478 
Solidification Temp-..'C 493 
Melting Range-..-.....'C 45 
Max. Fluidity.......dd/m l*-5 

Dilatation (Ruhr) 

Ti - Soft. Temp........'C 408 
Tii --Max. Conti Temp...'C 469 
Tiii - Max. Dil. Temp....'C 496 

Contraction.........-..- % 17 
Dilatation........-.---- % -12 

'itrinoid Types 

h!!? Percent 

13 28.4 
14 25.7 
15 0.5 

54.6 

Petrographic Data = ?72 

Petrooraphic Composition 

Reactive Components Volume % 

Total Vitrinoid 54.6 
Reactive Semi-Fusinoid (l/2)1:-: 

1c. 
,0-s 

Exinoid & Resinoid 
Total Reactives 

Inert Components 
Inert Semi-Fusinoids 
Micrinoids 
Fusinoids 
Mineral Matter 

Total Inerts 1 a~x. Mean Reflectance of Vitrinoids Ro: 

Balance Index 1.89 Strength Index 

(l/2) 1;."8 

3.3 
2. 6 

29.5 

1.39 

6.33 

I Predicted Coke Stabili’ty Index 61.5 



EXPLORATION PROGRAM 1979 

ADIT 26 BOTTOM PART OF SEAM Q/U sLv=Gw\ -. L 
BURNT RIDGE EXTENSION 

1L: SEAM SEAM THICKNESS 19.6 ft. ciY+l 7 ntlcy 
x-cut @ 150 ft. 

s3.5-,%. v i-/+,rc 

PROXIMATE ANALYSIS (ORY BASIS) 
RAW - CLEAN 

I: of l/4" x 0 90.7 
ASH Yi 11.4 8.1 
V.M. % 17.4 18.8 
F-C. % 71.2 73.1 

F-S-1. 5 5% 
% TOTAL SIJLF. 0.36 0.46 
% P 05 -- -- 

..GROSS CAL. VALUE BTUs/LB. (db) 15,676 14,184 

Giesler Plasticity 

Start.......--.----..-OC 408 
Fusion Temp.......-...'C 433 
Max. Fluid Temp.......'C 458 
Final Fluid Temp......'C 478 
Solidification Temp...'C 493 
Melting Range.......--'C 45 
Max. Fluidity-.-....dd/m ID-S 

Dilatation (Ruhr) 

Ti - Soft. Temp.....-..'C 408 
Tii :-Max. Cont. Temp...'C 469 
iiii - Max. Dil. Temp.-..'C 496 

Contraction............. % I7 

Vitrinoid Types 

T e Percent 

13 28.4 
14 25.7 
15 0.5 r- 54.6 

Petrographic Data = ?72.. 

Petrooraphic Composition 

Reactive Components Volume % 

Total Vitrinoid 54-t 
Reactive Semi-Fusinoid (l/~)I~j~ 
Exinoid 8 Resinoid 

Total Reactives 70.. 

Inert Components 
Inert Semi-Fusinoids (l/2) 15.: .~ 
Micrinoids 5. 
Fusinoids 3. 
Mineral Matter 4 

Total Inerts ze 
Dilatation.............. % -12 ax. Mean Reflectance of Vitrinoids Ro: I.39 

Strength Index 6.33 

Coke Stability Index 61.5 

: -. . 



EXPLORATION PRO:RA!"I 

ADIT CHANNEL SAMPLE 

TABLE 11 

SEAM NO. IL ADIT NO. 7.6 

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

CUMULATIVE 

SIZE WT. % ASH % WT. % ASH % 

-4" + l/4" 42.7 9.8 42.7 9.8 
I 

-3/a" + 28M 36.5 13.6 ) 79.2 11.6 

-28M + 60M 10.2 13.2 89.4 11.7 

-6OM + 0 10.6 12.2 100.0 11.8 

ATTRITION TEST ATTRITION TEST 

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

CUMULATIVE 

SIZE WT. % ASH % WT. % ASH % 

-4" + j/4" 16.5 12.2 16.5 12.2 

-3/V + 2BM 45.7 11.8 62.2 11.9 

-28M + 60M 13.1 11.8 75.3 11.9 

-6OM + 0 24.7 11.1 100.0 11.7 

Washability tests as shown in Table 111 were run on the coal from the 
Attrition Test. 



Flotation Data - 60 M x 0 

Cumlative Float 
Size & TilE 
Size Wt. % (S=) wt. % Ash% 

I 
wt. % Ash % 

60Mx0 30 87.5 9.1 87.5 9.1 

60 9.8 15.3 97.3 9.7 

90 1.1 32.4 98.4 10.0 

TAILINGS 1.6 77.8 100.0 11.1 



TABLE 111 

WASHABILITY STUDY OF ADIT 26 BURNT RIDGE EXTENSION SEAM 1 

;IZE & WT. 
CUM CUM CUM CUM c. IO 

SP GP WT % ASH % VM % FSI SUL % WT % ASH % VM % SUL % SP R..e. --L- 
.4 + l/4 

16.5 FLT* 

SK. 

-28M d- 60M 

13.1 

1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.70 
1.80 
1.80 

1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.70 
1.80 
1.80 

1.30 
1.35 

;-t; 
1:so 
1.55 
1.60 
1.70 
l.BO 
1.80 

25.4 
21.5 
25.9 
13.4 

4.0 

if:: 
108 
1.1 
3.6 

23.6 
30.1 
21.3 
10.7 

4.5 
1.8 

::; 

4:; 

35.3 
13.5 
18.4 
10.8 

::: 
2.5 
2.8 
1. I 0 
0.5 

5.3 19.4 61-, 
5.8 19.0 3% 

10.8 16.6 14 
15.3 17.3 1 
19,8 17.0 1 
24.6 16.5 1 
27.2 17.0 1 
31.0 1899 1 
36.9 19.6 1 
60.8 18.2 NC 

E 
10:9 
15.2 
19.2 
21.5 
27.7 
32.9 
36.7 
68.4 

22.1 
19.9 
18.2 
16.7 
17.8 
17.2 
17.2 
16.1 
14.9 
13.6 

1.6 
5.5 

1::; 
16.3 
19.6 
23.6 
30.9 
3B.1 
GO.8 

22.8 
19; 0 
18.7 
17.8 
la.9 
17.8 
17.1 
16.9 
16.3 
15.0 

8 
5 
14 
1 

: 
1 
1 
1: 
NC 

33 
:32 

13330 
33 

129 
29 

:28 
26 

:19 

:E 
30 

128 
28 

121 
26 

127 

3 

2: 
35 

:31 
30 

:32 
3 0'1 

:33 
37 

:25 

25.4 
4699 
72.8 
86.2 
90.2 
92.4 
93.5 
95.3 
96.4 

100.0 

23.6 
53.7 
75.0 
85.7 
90.2 
92.0 
93.4 
85.1 
95.9 

100.0 

35.3 
48.8 
67.2 
7800 
83.8 
87.2 

.5.3 

;:45 
8.6 
9.1 
9.5 
9.7 

10.1 
10.4 
1202 

19.4 
19.2 
18.3 
18.1 
la.1 
18.0 
18.0 
18.0 
18.1 
18.1 

22.1 
20.9 
20.1 
19.7 
19.6 
19.5 
19.5 
la.4 
19.4 
19.2 

22.8 
21.7 
20.9 
20.5 
20.4 
20.3 
20.2 
20.1 
20.0 
19.7 

33 
:33 

2; 
67.2 
47.2 

.32 21.5 
.32 ---- 
.32 5.3 
-32 3.0 

32 
:32 

.38 
.35 
.33 59.4 

33 
:32 

39.9 
19.2 

32 ---- 
132 
.32 2 
.32 
.32 

-41 

:38 39 51.9 

137 37 41.1 24.1 
,36 -.c-. 
.36. 9.3 
:?A 36 4.1 

.35 

12.8 
36-2 
59.9 
79.6 
88.3 
91.4 
93.0 
94.5 
95.9 
98.3 

11.9 
38.7 
64.4 
80.4 
88.0 
91.2 
92.8 
94.3 
95.6 
98.0 

17.7 
42.1 
58.1 
72.7 
81.0 
85.6 
88.5 
91.2 
93.1 
96.8 



;IZE & WT. 

.4 + 28M 
62.2 1.3.0 

1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.70 
1.80 
1.80 

.4 + 60M 

75.3 
1.30 
1.35 
1.40 
1.45 
1.50 
1.55 
1.60 
1.70 
1.80 
1.80 

??I +7O ( . FLT. 1.30 

xi 
1:60 
1.70 

SK 1.70 

24.1 
27.8 
22.5 
11.4 

4.4 
1.9 
1.3 
1.7 

.Q 
4.0 

26.0 
25.3 
21.8 
11.3 

4.6 
2.2 

::; 
.Q 

4.4 

30.8 
29.0 
22.3 

a.2 
3.0 
6.7 

3.6 

1::: 
15.2 
19.4 
22.4 
27.6 
31.7 
36.8 
66.6 

21.3 
19.7 
17.7 
16.9 
17.0 
17.0 
17.2 
16.9 
16.5 
14.7 

3.1 21.7 
6.2 19.6 

10.4 17.9 
14.6 17.0 
la.7 17.9 
21.7 17.2 
26.5 17.1 
31.5 16.9 
37.0 16.4 
66.6 14.8 

1.8 

1;:; 
19.7 
31.2 
60.8 

22.0 
19.6 
18.8. 
16.9 
16.0 
13.4 

EXPLORATION <tOGRAM 
ADIT CHANlieL SAMPLE R0l-r ZL. IL SEEdA 

TABLE 111 (cont'd) 

WASHABILITY STIDY OF ADIT 26 BURNT RIDGE EXTENSION SEAM 1 

CUM CUM CUM CUM k.10 " 
SP GP WT % ASH % VM % FSI SUL % WT % ASH % VM % SUL % SP GR,, 

37 
:32 

31 
:29 

:E 
.28 

27 
:30 
.20 

.3a 
32 

:32 
.29 
29 

:29 
-28 
29 

:31 
.21 

24.1 
51.9 
74.4 
85.8 
90.2 
92.1 
93.4 
95.2 
96.0 

100.0 

26.0 
51.4 
73.2 
84.5 
89.1 
91.3 
92.8 
94.7 
95.6 

100.0 

30.8 
59.8 
82.1 
90.3 
93.3 

100.0 

3.6 
.'5.0 

6.8 
7.9 

::8" 
9.0 

?I: 
11:9 

3.1 
4.6 

;:"5 
8.1 
8.4 
8.7 
9.1 
9.4 

11,Q 

1.8 

Z 

E 
11.2 

21.3 
20.5 
19.6 
19.3 
19.2 
19.1 
19.3. 
19.1 
19.1 
la.9 

21.7 
20.7 
19.8 
19.5 
19.4 
19.3 
19.3 
19.2 
19.2 
19.0 

32.0 
20,a 
20.3 
20.0 
19.8 
19.4 

37 
:34 
.33 68.8 
.33 41.9 
1;; 19 --:.. a 

.32 

.32 ;:5 

.32 
.32 

.3a 

134 35 66.0 

:33 33 41.7 20.5 
.33 ---- 

:Z ;:; 

2; 

.“4; 55.0 

.40 32.7 

1:; 
12.0 

.39 

. 

..- 

;. 
. - -.. 

12.1 
38.0 
63.2 
80.2 
88.1 
91,2 
92.8 
94.3 
95.6 
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 



;;. ,;,;.I;T 1;;;; ! ho;;: 1979 L.. . 
ADIT CHAWEL SAWit 

Ant7 ZL tL 5-m 
TABLE \ 

SEAM NO. 1 Bmbl ADIT NO. 26 

YIELD VS ASH 

BASIS: GRAVITY SEPARATIDN OF -4” x 60M FRACTION AND FRtXZIUiTATX% 
OF -6OM x 0 FRACTION. 

TOTAL 100.0 , 75.3 11.9 24.7 Ill.1 IlOO. 11.7 



Seam No. 
Adit No. 

Classification 
Raw Moistire (ADB) 
Raw Ash 
Raw FSI 
HGI Clean Coal 
Separating Gravity 
Yield 

Glean Coal Proximate Glean Coal Proximate 
Basis tADl3) Basis tADl3) 
Residual Moisture Residual Moisture 
AD Moisture AD Moisture 
Ash 
Volatile Matter 
Fixed Carbon 
FSI 
Sulphur 
P 
Bti per pound 

Giesler Plasticity, 
Start 
Maximum 
Final 
Range 
Fluidity 

Dilatation 
Softening Temp. 
Max Conlraclion Tcmp 
Max Dilatation ‘I’cmp 
Contraction 
Dilatation 
cl I~actm 
r\Vl,,dh,,“I,II”,I,,,“,,,l~,“,,,,, 111, 

% 
% 
% 
% 

% 
% 

GREENHILLS PROGRAM NOVEMBER, 1979 
BULK SAMPLE ANALYSES - BIRTLEY LABORATORY 

7 
23 

IO 
24 

Blend 
25% I scam 

25% 10 seam 
30% 7 seam 

20% 16 seam 

4.0 2.8 
29.0* 24.9 

5 5 
81 15 

1.40 I .42 
44.6 65.3 

* 4.4’ rock parting included in sample. 

3.6 
18.4 

5% 
85 

I so 
75.8 

0.G 0.G 0.3 0.4 0.4 
7.4 7.9 8.1 5.5 5.7 
7.8 8.0 8.1 8.5 8.0 

25.8 25.8 25.9 20.1 24.6 
65.8 65.6 65.7 71.0 67.0 

8 7% 7% 7% 1% 
0.53 0.53 0.45 0.58 0.42 
0.07 0.11 0.08 0.05 

14,076 14,046 14,029 14,215 14,140 

432 446 430 452 456 
470 477 468 419 480 
504 508 499 490 510 
72 62 69 28 64 

600 83 170 4 65 

383 39s 389 413 383 
43.5 4+1 442 467 44s 
470 470 47s 405 473 
25 24 21 26 24 
61 2.5 3x -9 8 

I .Wl’) I .002 I .I) I7 0.1(5x 0.9srl 

I 7 
26 22 

x-cut @ 175 ft. 

3.0 
12.5 

5 
92 

1.42 
76.0 

Burnt Ridge 
Extention 

4.3 
14.7 

6 

I .45 
79.5 

x-cut @ 175 ft. 



Test Identification Number 389-79 396-79 395-79 399-79 
Date of Test 79.08.13 79.10.25 79.10.18 19.11.08 
Laboratory Number 
Description Percent and Adit or Pit 

Carbonization Data 
Net Weight of Charge (wet) lb 
Moisture in Charge % 
ASTM Bulk Density (wet) lb/f? 
Oven Bulk Density (db) lb/f? 

398.6 402.5 406.9 400.5 407.2 
2.5 3.5 3.8 3.1 3.0 

50.5 49.9 50.9 50.2 50.1 
51.5 51.5 51.9 51.5 52.4 

Carbonization Results 1980 OF 1971 OF 1972 OF 1979 OF 
Gross Coking Time hr:min 8:31 9:37 
Maximum Wall Pressure lb/in’ 

9:24 9:30 
0.60 I .05 0.82 1.01 

Coke Yield Actual % 14.6 75.6 74.9 79.7 
Mean Coke Size in 1.95 1.99 1.96 2.17 
Apparent Specific Gravity 0.95 0.94 0.96 1.01 

Screen Analvsis of Coke 
(cumulative percentage retained on) 
3 inch sieve 
2 inch sieve 
l-112 inch sieve 
1 inch sieve 
314 inch sieve 
l/2 inch sieve 
Percentage l/2 inch (breeze) 

4.8 5.9 
43.1 46.0 
74.8 77.0 
93.6 93.1 
96.6 95.9 
97.5 96.9 
2.5 3.1 

7.3 
41.9 
74.1 
93.1 
95.7 
96.8 

3.2 

15.G 9.5 
52.9 47.2 
70.1 76.5 
93.3 93.1 
96.4 95.9 
97.3 96.9 
2.7 3.1 

TmvJ 
Stability Factor 
Hardness Factor 

52.4 52.1 51.8 55.6 54.0 
67.2 66.8 67.1 69.9 66.3 

30R 1501< 

25.6 8.4 
X6.7 70.0 
93.x HI.8 

2O.G 
x7.0 
Gl 

I SOR 

7.4 
71.11 
82.1 

100% 100% 
I seam IO seam 
Adit 23 Adit 24 

GREENHILLS PROGRAM OCTOBER, 1979 
TABLE-Carbonization Data 

Blend 

25% 1 seam 
25% 10 seam 

30%7 seam 
20% 16 seam 

I Seam 

Adit 26 
Burnt 

Ridge Ext. 

100% 
7 Seam 
Adit 22 

x cut 175’ 

1969 OF 
9:43 

76.6 
2.04 
0.98 

3011 

12.8 
R.5.S 
92.3 

Test Pits Test Pits 
54% 63% 

1 seam 7seam 
46% 47% 

I6 seam IO seam 
raw blend raw blend 

3OR 

20.2 
85.7 
93.R 

10.4 
69.8 
83.3 

19.1 
85.1 
93. 



---- ---. ----- 

.-3/G” x 0 ECW Cool 
r---- 

___-____ 

I’ 

100 % w:. 

12.5 %Ash . l- 

- ---. 
-: 

Page -- 

1 

5 4 _ 9% wt. 

7 _ 7% Ash 

73 %Sfl. 

, 3 % Ash 

-I-28 mesh 

- 28 mesh 

25 _ 7 “z’s Ash 

2-f.. g.“/- wt. 

13. 7%‘Ash 

46.3% +65~ 

1 8 % wt. 

36 _ 1 % Ash 

g _ 7”/- Ash 

-65mesh * _ 1% WI. 

15.4%Ash 

g _ g % ivie 

14so %Ash 

o-g% wt. 
47 5%Ash 

! 9.0 
% wt. 

.- 

OVERALL YIELD= 76:0% @ 8.4% Ash 1 lo-80/qASh 1 

LEGEND: . 

0 ClR&- YIELD % 

Iw/- WElGffT % 

I Ash ASH CONTENT /AIR DR/EDI ;, : 

@g@ BiRTliY - CqAL 8i MNERALS TESTING 
. 

:t'e KAISER RESOURCES LTD. Dote 

ADIT 26, BURNT RIDGE EXTENSION OCTOBER, 1979 

LAB. NO. 3967 1 
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EIRTLEY COAL 6 MINERALS TESTING 

KAISER RESOURCES LIMITED 

BULK \./ASrl I NG DATA*, 
- 

ADIT BURNT RIDGE EXTEN- SEAM LAB. NO. 3067 - 

DELIVERY DATE OCTOBER 17, 1979 DATE OF \r’ASH OCTOBER 19, 1970 - 

Raw Coai Analysis: ADM 3-0 ASH% 12.5 F.S.I. 5 

Delivered Bulk Weight 3.216 Metric Tons 

Washed Weight 2.988 Metric Tons 

-L All weight and analyses are 
unless otherwise indicated. 

on Air Dried Basis 

BirtIey Cod 
& Minerals Testing 
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BULK WASHING DATA -- 

HEAVY MEDIUM CIRCUIT 

ADIT/SEAM NO. LAB. NO. 3967 
-- 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

S.G. of Separation 1.42 

Feed Ash Content 12.0 % F.S.l.-4 l/2, 

Clean Coal Estimated Weight 1.603 J.T. 

Clean Coal Analysis - Ash 7.1 %F.S.I. 7 

Reject Estimated Weight 0.552 M.T. 

Reject Analysis - Ash 25.7 JF.S.1. 1 

Estimated 3/b" x 28~ in Circuit 2-155 M.T. 72.1 w-r.% 

Yield Clean Coal (Weighed) : 

74.4 .% 

9. Yield Clean Coal 
(Calculated Ash Balance) - 

Btiley Coal 
& Minerals Testing 



. . _. - . . . . 

-27- 

BULK WASHING DATA 

L!ATER-ONLY CYCLONE CIRCUIT 

ADlT/SEAM LAB. NO. 3967 

i?2 = 5.08 2.00 
1. Vortex Finder Clearance (VCF) El = 3.81 CM 1.50 INCHES 

2. Sample Analysis 

t 

CUM. CUM. HEAD HEAD > 

SCREEN SIZE WT.% ASH% F.S.I. WT.% ASH% ASH% F.S.I. 

FEED 13-7 I 

' r +65 n'FIflb- I Mesh 1 46.3 1 9.11 8 l/2 1 46.3 1 9.1 1 -^^ l-l --I^ _ __. l 65~ x 0 53.7 14.6 1 6 l/2 100.0 122.1 IL-L I I I/L 

U'FLOW 36.1 1 1 

S.B.O. 9-7 8 l/2 

T.C.O." 15.4 1 l/2 

3. Yield - Total W-0. Cyclone Circuit = 93.7 % 

4. Estimated Yield of 28 x 65 Mesh Coal'; 43.4 % 

(as % of 28 Mesh x 0 Feed). 

5. Estimated 28M x 0 in circuit 0.833 M.T. 27.9 rs 
(Plant Feed - H.H. Products) 

* Thickener Cyclone Overflow 

Birtley Coal 
AI Minerals Testinq 
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BULK WASHING DATA 

FROTH FLOTATION CIRCUIT 

AD IT/SEAM NO. LAB. NO. 3967 

Reagents I Kerosene:Methylisobutylcarbinol (MIBC) 

Feed Pulp Density, 

3. Sample Analysis:- 

ASH F.S.I. 

FEED 14.0 7 l/2 

CONC. 10.8 8 
.----- 

TAILS 47.5 1 

Impeller Type - Birtley-Humboldt Multi-Wobble. 

Yield Calculated (Ash Balance)- 91.3 % 

6. Filter Cake (Sieveofe;gdgO’F1ow & Flotation Cont.) 
Wt. Recovered M.T. 

Filter Cake - Ash% lo,3 F.S.I. 8 l/2 

% Solids W/V 

.Bi.rtley Cod 
& Minerals Test& 
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or_ 0 , / BULK WASHING DATA 

SUIIMARY 

ADIT/SEAM NO: LAB. NO. 3967 DATE OF WAS), OCT 19, 1979 

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 

Raw Feed 12.0 % Ash 4 l/2 F.S.I. 

Clean Coal 7.7 % Ash 7 F.S.I. 

Reject 25.7 % Ash .1 F.S.I. 

Calculated Yield 76.1 % 

Weighed Yield 74.4 % 

Cl 

._ 

Water-Only Cyclone Circuit 

Raw Feed 13.7 4, Ash 7 F..SII. 

Overflow ,? 7 0 Ash 7 ,,7 F-S-1. 

Underflow 36.l % Ash 1 F-S-1. 

Calculated Yield 93.7 
% of +65M in O/F 46.3 % 

Sieve Bend Overflow % 9.7 Ash 8 l/2 F-S-1. 

'Froth Flotation Circuit 

Raw Feed 14.0 3 Ash 7 l/2 F-S-1. 

Concentrates 10.8 % Ash 8 F.S.I. 

Tails 47.5 % Ash 1 F-S-1. 

_- .Caiculatdd Yield 91.3 % 



0, -3o- 

BULK WASHING DATA 

BULK WASHING SUMMARY (cont.) 

ADIT NO. 26 BURNT RIDGE EXTENSION LAB. HO. 3967 

,=I Clean Coal Mix Analyses, a.d.b. 

Proximate Analysis: 

ADM% 5.5 RM.% 0.4 ASH% 8.5 VM.% 20.1 FC.% 71.0 

S% 0.58 P% 0.05 BTU/LB 14215 F.S.1. 7 l/2’ H.G.1. 92 

Dilatation Test: 

S.T. (“C) 413 M.D.%. (“C) 485 KC.% 26% e M.D.% -9 G. i!O.D.858 
467" 

Gieseler Plasticity Test: 

DDPM TEMP (“C) 

START 1 462 

MAX lMUH 4 479 

FINAL 0 490 

RANGE = 28 

I u- f’ 
B 

g f) Clean Coal Mix Make Up 

..; 

d 
!y 

H.M. FINES 

b 

G 

CLEAN COAL FILTER CAKE CLEAN COAL MIX SHIPPED IN STOCK 

M-T. H.T. BBLS. II-T. BBLS. h.T. BBLS. H.T. 
ty 
! ; 

IJ 

1.603 0.565 13 2.168 

BirtIey Coal 
& Minerals Testing 
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An Investigation of the Caking and Coking Characteristics 
of Coals from Scorns 1, 7, 10 and 16 from the Greenhills 

Project Submitted by Raiser Resources Limited, 
Sparwad, British Columbia 

Project No. 03-5-l/16-411\ 
(Job No. 3252R) 

J.C. Jorgensen: T.A. Lloyd* and A.B. rung** 

INTROWCTION 

The evaluation of coals for Kai4er Resources Limited is a con- 

tinuing divisional project in vhich periodic investigations are undertaken 

8s requested by the company. C-l 
, 

This report is Investigation 4111 in the series and includes evalu- 

ation data on coals specified in a letter dated October 23. 1979 from 

D.P. Shnrma, Honager. Quality Control, Kaiser Resources Limited. A copy of 

this letter appears in Appendix 1. This leiter 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 

cleaned coal samples received from Birtley Engineering. Calgary. were crushed, 

blended. and carbonized in the 12-inch vidth Koppers Hovabl&wall Coke Oven 

located at the Western Research Laboratory at Edmonton. Representative sam- 

pies were taken for chemical, physical, thermal rheolo&nl..and pctrogra- 

phfcal analyses which were carried out at the Energy Research Laboratories 

locntcd at the CASKET Bells Corners Complex "ear Ottsva. The results of the 

testing program ore tabulated in Tables 2 to 7. 

*Heads, Coal Pctrogrophy Section, Coal Treatment Section respectively. Cool 
Resource Zd'Proccssing Laboratory, **Carbonization Enginee;; Kcste-& 
Rcscarch Laboratory (Edmonton), Energy Resenrch Laboratories. Canada 
Centrc for ?lineral and Energy Technology (CANMET). Energy. Mncs and 
Resources, Ottavs, Canada. 
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TABLE 1 

Description of Coals Tested from the Greenhills Area 

Lab h'o. Test No. 

2364-80 

2365-80 

389-79 Seam 7. Adit 23 

395-79 

!366-80 396-79 

1367-80 399-79 

,368-80 405-79 

Blehd of 252 Seam 1 
3OZ Seam 7 

C-i 25X Scam.10 
20X Seam 16 

Seam 10. Adit 24 

Seam 1. Adit 26 

Seam 7, Adit 22 

Description 

. 

. . 

. 



TABLE 2 Chemical Analr.ses of Component Coals 

dentification 

Laboratory Nurrber . . . . . . . . . . . . 
Description .,......**,..,.... 

lassifjcation 

Rank (ASTM) .................. 
International System ......... 
Specific Volatile Index ...... 
Carbon (dmnfb) .............. x 

.roximate Analysis (dbr 

Ash ......................... . 
Volatile Matter ............. . 
Fixed Carbon ................ . 

iross Calorific Value (db 

Btu per pound ................ 

Iltimate Analysts (db) 

Carbon ...................... x 
Hydrogen .................... % 
Sulphur ..................... 
Nitrogen .................... i 
'Ash ......................... . 
Oxygen (by dtfference) ...... . 

\sh Analysis (dbl 

2364-80 
Adit 23 
Scorn 7 

2365-80 
25% Seam 1 
30X'Seem 7 
25x Seam 10 
20% Seam 16 

2366-80 2367-80 2368-W 
Adit 24 Adit 26 Adit 22 
Seam 10 Seam 1 Seam 7 

mvb mvb mvb lvb 
432 532 531 431 
187 188 185 202 . 
88.7 88.9 89.1 91.0 

mvb 
432 
ia4 
89.8 

7.6 . 7.9 7.9 
24.4 26.4 26.1 
68.0 65.7 66.0 

a.2 
19.9 
71.9 

a.1 
24.5 
67.4 

14270 14280 14240 142.70 14120 

. r 
.J \. 

81.3 80.9 81.3 
5.0 4.9 4.9 
0.47 0.46 cl.54 
1.3 1.3 1.4 
7.6 7.9 7.9 
4.3 4.5 4,o 

82.7 81.8 
4.6 4.8 
0.40 0.36 
1.5 1.4 
aI2 a.1 
2.6 3.5 

sio 6 * . . . . . . . ..t.............. 53.7 
A12 3 . . . ..I.................. : 29.5 

:P$".:::::::::::::::::::::::~ ::; 

p205 . ..*.!....... . . ..I.. .I.. % 2.1 
CaO . . . . . . . . . . . . . . . . . . . . . . . ..X 2.8 
h$ .*.. + **.....*.*..***+*1.1% 0.4 

..O~....,...,,,..,.,..,. 0.6 
Na 0 i 
K220 .::::::::::::::::::::::::r ::; 

53.2 54.8 55.0 50.0 
29.8 27.8 30.5 34.9 

6.9 5.4 5.4 3.6 
1.7 1.6 1.7 2.0 
2.3 2.5 1.1 2.5 
3.2 3.4 1.9 3.4 
0.3 0.3 0.3 0.4 
0.6 0.6 0.4 0.5 
0.0 0.1 0.0 0.0 
0.6 1.1 0.5 0.3 



TABLi. 3 Physical Tests and Fusibility of Ash of Component Coals 

1 

dentlfication ' 

Laboratory Number ,.,,,..,,,.,. 2364-80 236.5-80 2366-80 2367-80 2368-80 
Description ,,.,,,,.,,..o..... Adit. 25% Seam 1 Adit 24 Adit 26 Adit 22 

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

:oal Pulverization 

Sieve Analysis 

ig-pgj 'ii g; j; ;; g . 

Tot&l Passing l/B in. X 85.0 81.3* f 80.6 82.6 84.4 
A: ,. 

kindability 

Hardgrove Index . . ...*....*.*.* 81 89 80 $03 7 76 

Fusibility of Ash 

Initial Defonation Temp. . ..'F 
Softening Temp. Spherical . ..'F 

2480 2490 2480 2630 2700+ 

Softening Temp. Hemispherical OF 
27Oti 2700+ 27OCH- 27Oot 2700t 
27Oot 27OC+ ' 

Fluid Temp. OF 
27ocu- 2700t 27OC+ 

*.......,**.,.., 27oot 27Oot 27OC+ 270&l- 27ow 

, 

, 

. . 



TABLE 4 Thcrval Rheologfcal Properties of Component Coals 

Identification 

Laboratory Number ..,.I......,,, 2364-80 2365-80 2366-80 2367-80 2368-80 
Descrlptton .**.*..+**.*.**...o Adit 23 25% Seam 1 Adit 24 Adit 26 Adit 22 

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

Linear Expansion 

Bd. 52 lb/ft3 at 2% moisture...% 

Gieseler Plastlclty 

Start . . . . . . . . . . . . . . . . . . . . . . ..OC 
Fusfon Temp. ..***..,*,*.,.... OC 

429 430 434 453 432 

OC 
445 443 457 

Max. Fluid Temp. 
447 

""*..""". 464 461 457 476 
Final Fluid Temp. 

464 
.I.......,.. 

Solidification Temp. . ..**..,. 0: 
471 418 469 487 482 
484 484 . r 

Melting Range ..*.*.,*.,.*.,., OC 
474 494 435 

48 48 j. 35 
Max. Fluidtty . . . . . . . . . . . . ..dd/m 27.5 24.3 

Torque . . . . . . . . . . . . . . . . . . . ..g.fn. 40 k3 
f&l 

50 
18.5 

40 40 40 

Dilatation 

Ti - Softenjng Temp. . . . . ..'C 
Tii - Max. Contraction Temp 'C 

401 406 410 426 397 

Tiii - Max. Dilatation Temp .'C 
449 447 453 477 453 
471 469 - 473 

Contraction . . . . . . . . . ..I 24 26 26 21 
Oilatation . . . . . . . . . ...% -11 -13 Nil Nil -2 

Free Swelling Index 

F.S. I * . . . ..1.11...11.1.....,, 71 71 6 



Identification 

Laboratory In&et-. .............. 
Description ..................... 

Distribution of Vitrintte Types 

V-6 ............................ 

;I; 
............................ : 
............................ 

K 
............................ i 

x 
v-11 

........................... 

........................... 
V-12 ........................... : 
v-13 ........................... 
V-14 ........................... : 
v-15 ........................... x 
V-16 ........................... 
v-17 ........................... ; 
V-18 ........................... % 

Reactive Components 

Total Vitrinite ......... 
Reactive Semi-fusinite (l/3) 

....... . 
..i 

Extnite ..................... ...% 

Total .......................... % 

Inert Components 

Inert Semi-fusinite (2/3) .... ..X 
Micrinite ................... ...% 
Fusinite .................... ...% 
Mineral Matter ................. % 
Total ........................... x 

Petrographic Indices 

Mean Reflectance ............. ..X 
Balance Index ................... 
Strength Index ................. 
Stability Index ................. 

2364-80 
Adft 23 
Seam 7 

2365-80 
25x Scnm 1 
302 Seam 7 
253. Senm 10 
20% &?A!4 16 

2366-80 
Adit 24 
scam 10 

2367-80 
Adit 26 
Scnm 1 

f 

2368-80 
Adit 22 
SC00 7 

13.4 
37.2 

7.6 

0.6 
18.4 
25.1 

8.4 
3.3 

2x 
22:2 

1.1 
2.2 

2.0 
23.3 
23.3 

2.0 

2::: 
15.3 

58.1 55.8:. 54.2 5527 47.8 

11.7 13.4 "13.2 17.6 16.2 

0.6 0.6 1.5 0.0 0.3 

70.4 69.8 68.9 68.2 64.3 

11.8 13.5 13.2 
4.5 2.1 4.5 
9.0 10.2 8.9 
4.3 4.4 4.5 

29.6 30.2 31.1 

17.6 
4.2 
5.4 

2%) --.--_....r 

16.2 
3.7 

11.3 
4.5 

35.7 

1.14 1.14 1.10 
1.33 1.37 1.32 
4.35 4.36 4.17 

56.0 55.5 54.0 

(.-.- 

6:26 
54.5 

1.17 
1.86 
4.33 

48.8 

-_ 



L. TABLE 6 - s zation Data .i 

est Identification NuirQer ................ 
ata of Test .............................. 
abet-atory Nuder ......................... 
escription ............................... 

ARBDNIZATION DATA --- 
Net Xeight of Charge (wet)............1 b 
Motsture tn Charge ..................... 
ASTM Bulk Densfty (wet)...........lb/f t 3 
Oven Bulk Density (db)....::::::::lb/f~ 
Avcr:lec Flue Tmpcroturc 

. 

ABBONIZATION RESULTS 

Gross Coking Time.................hr:m i 
Maximum Wall Pressure.............lb/t n 8 
Coke Ylcld Actual ................... ...% 
Mean Coke size ...................... ..i n 
Apparent Specific Gravity ............... 

crcen Analysis of Coke 
cumulative percentage retafned on) 

3 inch sieve ............................ 
2 inch sieve ............................ 
1 l/2 inch sieve ........................ 
1 inch sieve ............................ 
3/4 inch sieve .......................... 
J/2 inch sfeve .......................... 

Percentage -l/2 inch (breeze) ........... 

unbler Test (ASTM) 

Stability Factor ........................ 
Hardness Factor:...............~ ........ 

389-79 
hug 30179 
2364-80 
Adit 23 
Scam 7 

395-79 
ott 18179 
2365-80 
25X Seam 1 
30% Scam 7 
25% Scam 10 
20% Scan 16 

396-79 399-74 405-79 
Ott 25/79 NOV at79 Dee lY/lY 
2366-80 2367-80 2366-80 
Adit 24 Adlt 26 Adie 22 
'Seam 10 Scam 1 Scam 7 

398.6 406.9 402.5 400.5 
2.5 3.8 3.5 3.1 

50.5 50.9 49.9 50.2 
51.5 51.9 51.5 51.5 
1980 1972 1971 1979 

407.2 

5::: 
52.4 
1969 

a:31 9~24 9:37 9:30 Y:43 

0.60 0.82 1.05 1.01 0.80 
74.6 74.9 75.6 79.) 16.6 

1.95 1.96 1.99 2.17 2.04 

0.95 0.96 0.94 1.01 0.98 

4.8 
43.1 
74.8 
93.6 
96.6 
97.5 

2.5 

7 83 5 
41.9 
74.1 
93.1 
95.7 
96.8 

5.9 
'- 46.0 

77.0 

3.2 

93.1 
95.9 
96.9 

3.1 

15.6 9.5 
52.9 41.2 
79.1 76.5 
93.3 93.1 
96.4 95.9 
97.3 96.9 

2.7 3.1 

52.4 51.8 52.1 55.6 54.0 

67.2 67.7 66.8 69.9 66.3 

apanese Drum Test (JJS) 
cumulative pFrcentage retajned on) ** 

50 i-m sieve 11..1....1..11..1,1,1...0.,, 2*5.6 25 nm sieve 86.7 7::40 . . . ..1.1....1....1.........., 

15 nxn sieve . ...1.......11....11...,.0.. 93.8 al.8 

1218 
A* 

as.5 617:; 

92.3 80.3 

"30, revr3 

2016 
** 

87.9 7::: 
93,4 82.1 

""150 revs 

* ** 

20.2 10.4 It.1 

** 

85.7 69,8 as.1 648:; 

93.8 83.3 93.3 81.6 



TABLE 7 

Analyses of Coke Oven Chnrnes and Resultant Cokes 

Identtffcotion 

Test h’umbcr ............. 
Da tc Charged ............ 
Description ............. 

Coke Oven CharE!c 
Laboratory h’umber.....,... 

Proximate hnolysls (db) 
Ash 7 .; . . . . . . . . .a.... . . . . . 
VolaItilc Natter. . . . . . . . % 
Fi.xcd Carbon Y ..*..*..... 

Sulphur (db) . . . ..s.......% 

#c!sult.?nt Coke 
Laboratory Xumbcr......... 

Proximate Analysirj (db) 
Ash 7 . . . ..I............... 
Volatile Netter ..,,.,,. 7. 
Fixed Cnrbon 7 .,...*...... 

Sulphur (db) Y ,,*.*+**.1*.., 
I 

389-79 
hdit 23 
Scam 7 

2364-80 

7.6 7.9 - ;7.9 ,. 
24.4 26.4 26.1 
68.0 65.7 66.0 

0.47 0.46 0.54 

2373-80 2374-80 2375-80 2376-80 2377-80 

10.4 10.5 10.6 10.4 10.2 
1.9 2.5 2.4 1.7 2.5 

87.7 87.0 87.0 87.9 
0.39 

87.3 
0.38 0.44 0.31 0.30 

29 5-79 396-79 
25% Seam 1 Adit 24 
30X Seam 7 Seem 10 
25x Seam 10 
20% Seam 16 

2365-80 2366-80 2367-80 2368-80 

8.2 
19.9 

a.1 
24.5 
67.4 

0.36 

399-79 405-79 
Adit 26 hdit 22 
Scam 1 Scorn 7 
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Figure 1, Plot of prcdictcd stability index of component con>s from pctrogrnphic data. 
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Letter dated October 23. 1979 from D.P. Sham. Hnnager. Qualicy 
Control. Kaiser Resources Limited. Spamood, British Coluu$ia 
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RESL7LJRCET.i 
COAL OlVlSlON 

-*,-.,a, I 

. ..I #I,,. . . 

_1 *aa. 

,. I 1 . . 

\‘,..’ . . 

1979 10 23 

Mr. J.C. Botham 
Mnnagcr, Coal Resources and 
Processing Laboratory 
Energy Kescarch Laboratories 
555 Booth Street 
Ottaw3, Ontario 
KlA OCl 

Dear Jack: 

RE: GREENHILLS PROJECT 
CT. 

In continuation of our feasibility study on Greenhills 
Project, additional carbonization tests are rcquircd on the 
fol foxing samples: 

(1) Adit a23 No. 7 Scam 
(2) Adit r24 So. 10 Scam 
(3) Crecnhills Blend Scam SOS. I, 7, 10 F, 1t1 
(4) Adit 826 No. 1 Scam 
(S) Adit 827 No. 3 Scam 
(6) Adit #20 So. 27 Scam 
(7) Adit F22 Ko. 7 Scam, Rcchcck i ‘-..I ’ 

TKO drum lots of clean coal from the nhovc listed sczm‘: 
will bc shipped to Clovcrbnr Lab, Edmonton from I!lrtlcy 
I:ngiuccring, Calgary. To-date, first iour sanpIc> arc alrcaJ> 
at Clovcrbar Lab. and rcnnininK three will hc availahie duriz;.: 
the next t%o Eion:hs. 

Along with 7 cafbonization- tests, the follok-ing bench scale 
tests arc required: 

Prosjmatc Analysis, 
Z Sulphur, 
F.S.I., 
Dila tntion, 
Cicslcr Plasticity, 
I’ctroxl nphic Analysis, 

1 



._ 

-2- 

Mr. J.C. Botham 
Energy Kcsearch Laboratories 

1979 10 23 
GKEESHILLS PKOJECl 

_. . . -i . .. 
. . 

Ultimate Analysis 
Ash Fusion Temp., 
Chemical Analysis of Ash :anJ 
Hardgrove Grindability Index 

Plcase bill us for the test work as per CCIM mcmbcr 
rates. 

D-P. Slla rma, 
Mana3(:cr 
Quality Control 

DPS/cl 

cc: Dr. Ross LC3dCI.. E:.N.K. - I~Jnoncc~n 
Mr. Alfred Fung, E.N.H. - Edmonton 
N. Stoncstrcct - K.K.L. 
J-H. Murj>hy - K.H.L. 
L.B. Samuclson - K.R.L. 
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SEAM EQUIVALENCY CHART 

Fording Coal Greenhills Crows Nest Resources 

160 15 

164 14 

140 13u 

144 13L 

131 12u 

130 12L 

110 II 

I12 9 

114 8U 

116 8L 

100 7 

102 6U 

104 6L 

090 5U 

092 5 

070 4u 

072 4L 

030 2 

010 1 



ENCLOSURE 13 



. - ,_. _ 

.' iURNT RIDGE EXT file is crhoid .2/12/&S 
‘. 

.. .*... hole 6m 
_ : _ 
‘1 101 5 -._ 

. . 101 5 

102 5u 

102 su 

102 5 

102 5 

103 5 

103 5 

103 5 

103 5 

501 5u 

501 su 

501 SL 

501 51 

601 5 

601 5 

.661 5 

CO1 5 

fronl to Rw/Wsh moist ash vols FC .,e,,FsI cals 6% R/yld 

7.0 9.71 R 

7.0 9.71 w 

71.8 74.6 R 

71.8 74.6 w 

82.6 84.4 R 

82.6 84.4 w 

121.75 122.32 R 

121.75 122.32 W 

150.5 151.9 R 

150.5 151.9 w 

2’81.8 284.7 R 

281.8 284.7 W 

2a6.2 289.6 R 

286.2 289.6 w 

266.05 267.48 R 

266.05 267.48 W 

242.4 242. c R 

242.4 242.6 W 

.a5 19.9 00 00 00 00 

-91 6.0‘ 22.8 70.7 G a013 

-64 40.13 0 0 00 

-57 12.24 20.6 66.8 5.5 7490 

.55 10.3 0 0 0 0 

1.34 5.7 23.7 70.0 7.5 8020 

-53 21.34 0 0 0 0 

-49 9.37 19.93 70.21 2.5 7744 

.6b 19.9a 0 0 0 0 

0 79 

I 63 70 

0 66.2 

-62 47 

0 41.7 

-59 09 

0 43 

-76 71 

0 82.7 

.c3 79 

0 8;. 7 

.57 70.82 

0 70 

.51 79.45 

0 60 

.a2 41.79 

0 85 

1.03 04.60 

2.5 5.2 22.54 C9.76 8 7906 

. 71 28.91 0 0 4. 0 

1.8 8.48 23.57 66.15 7.5 7750 

.65 20.83 0 0 6.5 0 

1.29 6.37 24.44 67. ‘30 7.5 7869 

* 53 42.77 0 0 0 0 

.a6 12.19 21.64 155.31 7.0 7392 

. 00 22.05 0 0 0 0 

-55 17.26 23. OS 59.14 7.0 7002 



. . .. _...___,_, _ I .: . . :_. . . _ 

: 

. . -.. 
..- 

BURNT RIDGE EXT file is c:hold 2/12/86 

hole -sm 

102 6L 

102 6L 

103 6 

103 6 

103 6 

103 6 

103 6 

103 6 

104 6 

104 6 

501 6U 

501 6U 

501 6U 

so1 6U 

501 6L 

501 6L 

601 6U 

601 6U 

601 6L 

601 CL 

601 CL 

601 6L 

f ram ta Rw/Wsh moist ash ~01s FC FSI cals SX Rfyld 

12 27 . Q 

12.23 

52.0 

52.0 

57.0 

57. 0 

68.5 

68.5 

53.3 

53.3 

204 8 . 

204.8 

13.51 

13.51 

55.3 

55.3 

58.0 

56.0 

70.1 

70.1 

55.2 

55.2 

222.1 

222.1 

212.03 214.45 

212.03 214.45 

217.7 -219.35 

217.7 219.35 

218.43 ~XJ. 96 

218.43 220.96 

226 228.15 

226 22a. 15 

228.35 223 .3 

228.35 223.3 

R 

W 

R 

W 

R 

W 

R 

w 

R 

W 

R 

W 

R 

W 

R 

W 

R 

W 

R 

W 

R 

W 

-71 25.7 0 0 0 0 0 45.3 

-79 10.35 21.25 68 2 7470 -66 66 

.75 Ii.98 0 0 0 0 0 95.6 

1.3 6.53 23.99 68.38 8.5 7832 -74 86 

. 59 20. 67 0 0 0 0 0 83.3 

-65 3.4 21.61 68.14 6 7666 .63 77 

-59 29.25 0 0 0 0 0 37. 1 

-54 10.98 22.66 65.62 7.5 7582 -96 65 

-57 3.3 0 0 0 0 0 00 

. 68 6.5 25.6 67.6 8.5 7353 0 00 

-78 19.1% 0 0 8.0 0 0 77.5 

1.29 7.93 26.45 64.27 8.5 7673 -87 81.36 

. &I 18.04 0 0 6.0 0 L 77.5 

1.48 $85 23.22 65.45 7.0 7515 -64 81.65 

. 3 37.68 .CJ 0 7.0 0 0 94.4 

1.4 9.71 25.42 63.47 7.5 7610 .82 53.83 

-66 14.73 0 0 .o 0 0 35 

-85 6.32 25.41 67.42 8.0 7786 -82 85.92 

* 67 30. 52 0 0 0 0 0 28 

-73 3.45 23. 1 66.72 7.5 76% _ 78 65.53 

1.04 66.7 0 0 il 0 0 63 

-65 11.25 25.55 62:.5!i 8.0 7534 1.15 17.25 



. .__. . . ._ 

. 

'hole 6111 from to Rw/Wsh moist ash VO16 FC FSI cals 6% R/yld 

‘-._ ~601 6L 239.25 241.15 R .71 46.93 0 0 0 0 0 95 

'..501 6L 239.25 241.15 W .5b 14.32 23.49 61.63 7.0 7191 .94 95 
..- 

602 6 200.53 207.2 R -73 30.26 0 0 0 0 0 63 

602 b 200.53 207.2 W .5b 8.67 24.64 66.13 7.5 7b43 -62 62.18 



,. ,., _ _. ._ -,. .__" 

bu+nt ridge ext file is crhold i&$2/86 

.hole 6m from to RwlWsh moist ash vdls FC FSI cals S% R/yld 

: . 'CO1 7 .I 194.8 197.3 R .96 42.74 0 0 5.S 6 0 91.1 

..:.'501 7 194.8 197.3 W 1.4G 8.74 27.&l 62.19 8.S 7631 1.12 51.44 

601 7 205.47 211.73 R -67 37.37:O 0 0 0 0 35 

601 7 205.47 211.73 w 1.01 6.51 26.48 66 8.5 7907 .86 53.17 

burnt ridge ext file is c:hold 2/12/86 

hole srn frcm to RwfWsh moist ash vols FC FSI cals '3% R/yld 

103 8 

103 8 

.104 8 

104 8 

,104 8 

104 8 

501 8 

501 8 

35.0 35 . 73 4 R 

3s. 0 35 . 7' Y w 

35.7 36.24 R 

35.7 36.24 w 

38.64 39.6 R 

38.64 39. G W 

182.3 184.4 R 

182.3 184.4 W 

1.0 21.1 0 0 0 0 0 44.8 

1.42 4.6 25.21 68.77 9 8047 -94 75 

-82 4.8 0 0 Cl Cl 0 i’ 

-86 4.1 25.5 69.8 9 8173 1 . 0 00 

-72 6.9 0 0 0 0 0 <Cl 

1.37 4.1 .25.9 69.3 9 8098 1.3 00 

1.09 7.16 0 0 8.5 0 0 85.8 

1.42 5.1 30.06 63.42 8.5 7967 -87 96.C: 



_.;_ . .- . .._____ .~, ., .__. .._.. ._.-.. . 

‘i 

burnt ridge ext file 16 c:hold 2112186 .' 
: -. 

‘.: 
_’ . hole sm 
.- . . . 

- 103 9 
'.' 

.' . 103 9 _ . 

104 9 

104 '9 

501 9 

501 9 

601 9 

601 9 

602 9 

602 9 

from’ to Rw/Wsh moist ash vols FC FSI cals SX R/yld 

20.0 21.9 R 

20.0 21.9 W 

19.32 22.4 A 

19 32 . 22.4 W 

17l.OEi 175.6 R 

171.05 175.6 w 

186.07 190.45 R 

186.07 190.45 w 

158.40 161.1 R 

158.40 161.1 W 

1.0 6.2 0 a 0 0 
\ 

. 9 3.8225.26 70.03 8.5 8170 

.8 13.6 0 .O 0 0 

-76 4.9 25.3 69.4 8.5 a088 

. 9 16.66 0 0 7.5 0 

1.22 8.15 28.2. 62.43 a.0 7685 

. 72 6.37 0 0 0 0 

-73 4.46 28.19 66.62 a.0 7937 

-94 32.59 0 0 0 0 

0 64. 1 

.9f 93 

.O 00 

. 77 00 

0 92.5 

* 79 82.46 

0 17 

-77 96.57 

0 69 

-81 66.82 1.26 5.45 27.34 85.95 8.5 7337 

burnt ridge ext file is c:hc*ld 2/12/86 

hole sm fr-cm to Rw/Wah moist ash ~01s FC FSI cals S% R/yld 

501 lOU 

501 1ou 

. 501 10L 

SO1 1OL 

601 10 

601 10 

602 10 

‘602 10 

132-E; 134.1 

132.5 134.1 

136.15 139.0 

136.15 139.0 

lG5.06 165.66 

165.06 165.66 

132.8 137.6 

132.8 137.6 

R 

w 

R 

W 

A 

W 

R 

W 

.97 35.38 0 0 6 0 

1.3 11.1 26.08 61.52 8.0 7235 

-9 9.35 0 Cl 7.5 0 

1.04 5.05 29.16 64.75 8.0 7993 

-66 79.68 0 0 0 0 

-96 8.28 26.85 63.91 9.0 7757 

. 88 40.46 0 0 0 C' 

.54 6.51 28.24 64.71.7.5 7717 

0 70. 3 

-77 53 . 87 

0 100 

-71 91.94 

Cl 0 

1.07 5.37 

0 63 

.6 65.65 



. i burnt ridge ext file is crhold ~2/12/86- 
-.. 

: . ~. .'hole sm from to Rw/Wsh moist ash vo1.s FC FSI cals S% R/yld . .; 
- . . 

,.::: 501 1lU 109.05 ill.80 R 

; 501 1lU 109.05 111.80 W 

1.0 13.73 0 0 8 0 

1.27 6.09 26.85 63.79 8.0 7853 
_- 

. 83 32.4 ;o .6 7 0 

1.8b 8.43 23.29 60.42 8.0 7505 

-94 34.39 0 0 5 0 

1.36 12.79 26.66 59.19 8.0 7232 

. 89 21.97 6 0 0 0 

-89 7.22 2&.b4 65.25 8.0 7623 

.8 12.19 0 0 0 6 

. 8 3 6.61 27 . 9 3 64.63 8.0 7846 

-8.2 4b.45 0 6 0 6 

.7 11.04 26 >. 4b 61.8 7.5 7479 

1.1 45.45 0 0 0 6 

-71 11.48 27.4 bO.41 7.5 7458 

-9s 25.56 6 0 0 0 

1.14 6.77 29.15 62.94 8.5 7773 

0 100 

.66 84.61 

0 100 

-92 bb.51 

0 81.5 

-98 64.49 

0 96 

. 84 75.39 

0 75 

-69 92.35 

0 6 

-97 47.93 

0 a4 

1.11 40.69 

0 62 

1.10 70.69 

501 1lU 

501 1lU 

501 1lL 

SO1 1lL 

601 11 

601 11 

602 11 

602 11 

602 11 

co2 13 

602 11 

602 11 

co2 11 

602 11 

113.05 114.4 R 

113.05 114.4 w 

117.65 118.3 R 

117.05 118.2 W 

124.03 125.8 R 

124.03 125.8 W 

94.1 95.3 A 

94.1 3s.3 w 

97.3s 99.52 R 

97.35 33.52 w 

103.5 105.16 R 

103.5 105.16 w 

105.8b 107.b2 R 

105.86 107.62 W 

. . - ..- .-- 



' burnt ridge ext '. '~ file is cthold g/12/86 
: .-. :. 

..- hole sm 
. I 

:-,. 501 12 

501 12 

501 12 

501 12 

bC11 12 

601 12 

602 12 

602 12 

from to Rw/Wsh moist ash ~01s FC FSI cals S% R/yld 

90.07 91.02 R 

90.07 91.02 w 

91.42 .93.3 R 

91.42 93.3 w 

113.95 116-78 R 

113.95 116.78 W 

83.95 86.05 R 

83.95 86.05 W 

-77.17.65 0 0 8 0 

z .95 9.72 30.02 59.31 8.5 7518 

. 91 23.7, 0 0 6 0' 

1.1 13.62 29.24-56.04 7.5 7260 

.73 17.23 0 0 0 0 

1.64 4.48 28.11 66.37 8.5 8012 

-96 36.66 Cl 0 0 0 

. 77 9.12 28.87 61.24 8.5 7478 

0 95.4 

.a3 80.03 

0 95.4 

-78 78.82 

0 53 

-82 82.23 

0 0 

-80 60.96 

burnt ridge ext file is c:huld 2/i2/86 

hole sm 

501 13 

501 13 

601 13 

601 13 

601 13 

601 13 

602 13 

602 13 

f r am to Rw/Wsh moist ash ~01s FC FSI cals s% R/yld 

79.7 82 . 65 R 

79.7 82.65 W 

102.87 103.15 R 

102.87 103.15 W 

105.64 106.3 R 

105.64 106.3 W 

69.96 74.53 R 

69.96 74.53 w 

-91 11.32 0 5) 8 0 Cl 100 

1.53 6.44 31.58 60.45 8.0 7765 -76 91.95 

1.09 10.31 0 0 0 0 0 100 

-93 6.49 28.38 64.2 8.0 7800 .c3 90.45 

-73 13.89 0 0 0 0 Cl 85 

1.08 5.21 28.62 65.09 8.5 7911. -93 85.63 

. 96 25.85 0 0 0 0 0 71 

.91 4.48 30.02 64.59 8.5 8041 -68 72-08 



. . 
: i. 

‘.‘.: burnt ridge ext file is crhold 2/12/86 

.-, 
hole stn from to Rw/Wsh moist ash ~01s FC, FSI cals S% R/yld 

. . . 
: 601 14 85.3 85.95 R .94 30.9 0 0 0 0 0 0 

. . 

601 14 85.3. 85.95 W .9 10.3:: 28.51 60.29 8.0 7541 .91 64.04 

601 14 86.65 88.1 R .97 53.78 0 0 ‘0 ‘0 0 Cl 

. 601 14 86.65 88.1 W -82 12.15 28.12 58.91 8.5 7334 .89 25.74 

burnt ridge ext file is c:hold 2/12/86 

hole sm f rcim tn Rw/Wsh moist ash vols FC FSI cals EC% R/yld 

601 15 72.8 73.7 R 1.03 14.42 CI Cl Cl 0 Cl 100 

601 15. 72m 8 73.7 W -81 6.63 28 64.5 7.0 7864 1.41 83.63 

601 15 76.35 79.35 R -94 12.96 0 0 0 0 0 71 

601 15 7.6.95 79.35 w -79 5.53 30.33 63.35 8.5 7837 -71 92.83 

602 15 27 27.6 R -72 34.07 0 Cl 0 0 0 90 

602 15 27 27.6 w .83 15.94 27.93 55.3 7.5 6389 .72 59.87 



. . :’ z.. .. .‘: . . ..z ” . . ._... : ,_ . . 
: : . . .1 . : .: . 

.’ i 
. . . 

-. ': BURNT RIDGE EXT file is c:hold 2112186 

. - hole sm from to Rw/Wsh moist ash ~01s FC FSf cals SX R/yld 

601 16 62.43 62.75 R 1.04 31.55 0 0 0 0 0 0 

601 Its 62.43 62.75 W -79 11.35 30.01 57.85 8.5 7419 -79 64.36 

burnt ridge l xt file is cthold 2/12/86 

hole sm from to Rw/Wsh moist ash ~01s FC FSI cals 6% R/yld 

601 17 23.9 26.15 R 1.71 8.7 0 0 0 0 

601 17 23.9 26.15 W 1.54 3.95 28.45 66.06 1.0 7726 -61 71.13 

602 17 6.75 8.6 R 2.0 42.8; 0 0 0 0 Cl 73 

602 17 6.75 8.6 W 1.54 9.47 29.9 59.09 .l 6762 .4a 47.44 

602 17 10.57 12.35 R 1.54 27.12 0 0 0 Cl 0 78 

602 17 10.57 12.35 w 1.89 6.75 23.28 62.08 .l 7233 -62 62.8 

BURNT RIDGE EXT file is c:hold 2il2/86 

hole sm f ram to Rw/Wsh moist ash vols FC F’S1 cals, s% R/yld 

601 18 7. 1 9.5 R 4.81 6.54 0 0 0 0 0 53 

601 18 7.1 9.5 w 2.81 3.41 30. 12 65.5 0.5 7112 -64 34.13 





































ENCLOSURE I4 



. . ,. I. _.... _:. . ::u,>~y ) ‘: : :_. .I.‘, . . .:::;. _ :<; :__ . .:7_ ::. I- :; ‘.. ;. . . . . : i , .=: ..-.; _- ‘f., i.- .._: . .._ . . . - ._ _ .._ : : _._._ __ 
BURNT +?IDGE EXT tre,xh data file is c:hold 2/12/86 

- 

.’ . 
hble Grn 

.- 9101 6U . . _ 
‘. 
:_ 9101 6U 

9101 6L 

,_ 9101 6L 

,911lGL 

9111 6L 

- 9112 6L 

9112 6L 

9112 CL 

‘: 9112 6L 

911.9 6L 

9118 CL 

9118 6U 

9118 6U 

9122 CL 

9122 6L 

9123 6L 

9123 6L 

9124 6U 

9124 6U 

9033 6 

7033 6 

from tn RwfWsh moist ash vols FC FSI cals Ss! Wyld 

0 

0 . 

0 

0 

0 

0 

0 

0 

1.31 

1.31 

0 

0 

0 

0 

0 

0 

3.82 

3.82 

0 

0 

0 

0 

4.68 ,R 3.98 16.41 0 0 0 

4.60 W 4.71 8.67 30.03 56.83 0 

.7.87 R 0 .o 0 0 0 

7.87 W 0 0 0 0 0 

3.08 R 3.. 73 16. 39 0 0 0 

3.08 W 3. 26 8.84 30.6 57.3 0 

1.31 R 4.22 17. 18 0 0 0 

1.31 w 3.27 10.17 30.44 56.12 0 

2.62 R 4.22 il.45 0 0 0 

2.62 w 3.77 a.88 31.81 55.54 0 

IO. 77 R 4.26 12. 16 0 0 0 

10. 77 w 4.55 a. 88 30. 4 56.17 0 

5. 0 R 3.89 14.32 0 0 0 

5.0 w 2.82 10.22 27.83 53. 13 Cl 

3.82 R 2.36 31.24 0 0 0 

3.82 W 1.70 9.4'3 28.43 60.38 0 

8.75 R 2.41 35.00 0 0 0 

8.75 w 3. 14 7.92 28.06 60.88 0 

1.65 R 5.74 23.41 0 0 0 

1.65 w 6.3 11.28 31.15 31.27 0 

2.62 R 3:. 00 22.55 26. 62 0 0 

2. 62 W 0 0 0 0 0 

0 0 

6455 0 

0 

0 0 

0 Cl 

6112 0 

0 0 

5861 0 

0 0 

5794 0 

0 0 

6088 0 

0 0 

6166 Cl 

0 0 

6224 0 

0 0 

6360 0 

0 0 

5380 0 



_’ 

: hole sm 

. 9034 6 

. 9034 6 

:, 9035 6 

9035 6 

9636 6 

9036 6 

9630 6 

9630 6 

9630 6 

9630 G 

9630 6 

4636 6 

9636 G 

9630 E. 

9G30 6 

9636 E 

9630 6 

9630 G 

9636 6 

9636 6 

9636 6 

9636 6 

9636 6 

9636 C 3.31 6.76 w 6 6 6 

9636 6 7.43 16. 28 R c.55 23.65 6 

9636 6 7.49 10.28 w 6 6 6 

from 

0 

CJ 

0 

0 

0 

6 

15.6 

15.6 

13.27 

13.27 

9.88 

3.88 

8.01 

8.01 

5.16 

5.16 

0 

0 

6 

6 

1.85 

1.85 

3.91 

ta Rw/Wsh moist ash k'ol~ FC FSI cals 

3.08 R 2.97 25.76 26.43 44.84 0 

3.00 w 0 0 0 0 0 

10.77 R 3.16 22.4 26.4 48.04 0 

10.77 w 0 0,. 0 0 0 

5 R 3.53 14.03 29.2 53.18'0 

5 w 6 6 0 

18.02 R 2.37 65.21 0 

18.02 w 0 0 0 

15.6 R 2 . 41 59.51 0 

15.6 W 0 0 Cl 

13.27 R 4.63 29.45 6 

13:27 w 6 6 6 

9.ti8 R 2‘. 69 67.81 6 

9.88 w 6 0 0 

8.01 R 5.38 32.63 0 

6. 01 w 6 6 CJ 

4.36 R 4.05 39.97 0 

4.36 w 6 6 6 

-46 A 4.73 47.26 6 

I46 w 6 6 6 

3.31 R 4.48 53.74 6 

3.31 w 6 6 6 

6.76 R 7.45 32.47 6 

6 

0 

0 

0 

6 

0 

6 

6 

6 

0 

6 

1:) 

0 

0 

6 

0 

6 

6 

6 

6 

6 

0 

0 

6 

0 

6 

0 

6 

0 

0 

0 

Q 

0 

0 

6 

Cl 

6 

0 

0 

0 

0 

0 

0 

0 

6 

0 

6 

0 

6 

0 

6 

6 

6 

0 

n 

0 

0 

6 

0 

0 

6 

6 

6 

6 

, j 

S% R&Id . 

-56 100 

0 CJ 

-45 100 

0 6 

-58 100 

6 

106 

6 

106 

6 

100 

6 

100 

6 

1 66 

0 

106 

6 

100 

0 

166 

6 

166 



-. . BURNT RIDGE EXT trench data file is crhold 2/12/&i 

to Rw/Wsh moist ash ~01s FC FSI 
‘* .,. 

. . .. 9102 7 
.: 

..,* 9102 7 

“’ 9102 7 

from 

0 

0 

1.84 

1.84 

0 

0 

0 

cl 

6 

0 

Cl 

0 

0 

0 

0 

0 

1.84 R 2.95 S&.57 0 0 0 

1.84 w 3.45 9.44 30.32 s5.79 0 

3.67 R 3.2 10.49 0 0 0 

3.67 W 2.81 7.47 29.92 59.8 0 

1.14 R 3.66 30.38 0 0 0 

1.14 w 3.21 12.‘57 29.96 54.26 0 

.Ol R 5.23 14.13 0 0 0 

-01 w 3.71 11.79 31.72 52.78 0 

1.73 R 3. ;a 35.04 0 0 0 

1.75 w 4.17 lo. 74 30.31 54.78 0 

3 R 7. 14 27.96 Cl 0 0 

cala SX R/yld 

100 

32 

160 

74 

100 

51 

100 

77 

100 

48 

.iClCJ 

0 

100 

0 

100 

0 

_. : 9102 7 

9108 7 

9108 7 

. 9109 7 
. . 

. 9109 7 

'.' 9125 7 

9125 7 

9623 7 

9623 7 

9626 7L 

9626 7L 

9626 7U 

9626 7U 

3 w 0 0 0 Cl 0 

1.22 R ,591 23.03 0 Cl 0 

1.22 w 0 Cl 0 0 0 

.C R 5.44 12.7a 0 0 0 

.6 w 0 6 0 0 0 

: 
< 

. . 
i . 
< 



. . . ..I..(. 
.;k$:;‘; 

, -.. _ .-__ ~__ 
.’ 

. 

: . . . _.__ ,‘,. .i : 

I :.:;:. : .; ‘. 

:.,.. y-’ 
.)... . ‘. 

-; ‘Z. BURNT RIDGE EXT file is c:hold 3/12/&i 

.T’_ - 
;... . hole km :_- .-.y. 

.‘. . . . . . 
-.: 9107 a 

_.. : .: . . . 
_ 9107 a 

: . 
'. 9126 a 

. . . . . 
9126 a 

: ..’ 

9601 a 

.'. '. 960 i a 

9622 a 

9622 8 

f&m 

0 

cl 

0 

0 

0 

0 

0 

0 

to RdWsh.moirt ash vols FC FSI talk SX R/yld 

2.12 R 3.23 16.53 0 0 0 0 0, 100 

2.12 w 3.05 8.47 30.31 58.17 0 6366 0 73 

.7a R 3.99 14.87 0 0 0 0 0 100 

. 78 w 3.57 9.35 30.64 56.44 0 6198 0 78 

I.45 R 9.47 18.1s 0 0 0 0 0 100 

1.45 w 0 0 0 0 0 0 0 0 

I.83 R 7.82 28.71 0 Cl 0 0 0 100 

I.83 w 0 0 0 0 0 0 0 0 

BURNT RItiGE EXT file is c:hold 3/12/86 

hole em from to Rw/Wsh moist ash vols FC FSI cals s% R/yld 

9104 9 

9104 9 

9106 9 

. 9106 9 . 
: 

9127 9 

9127 9 

9602 9 

. . 9602 9 
_. . . 

:. 9621 9 . 

9621 9 

9628 9 

9628 9 

L 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4.9 

4.9 

4.74 

4.74 

4.51 

4.51 

3.21 

3.21 

3.19 

3.19 

4.54 

4.54 

R 1.43 10.45 0 Cl 0 0 0 

W I.59 6.88 2b.03 65.5 Cl 666b 6 

R 3.65 i2.a o 0 0 0 0 

W 2.52 6.53 ea.07 62.88 o 6841 0 

R 4.11 ia.aa 0 0 6 0 0 

W 3.96 9.47 31.01 56.56 0 6001 0 

R 8.64 19.b7 0 0 0 0 0 

W 0 0 0 0 0 0 0 

R 6.63 20.87 0 0 0 CJ 0 

W 0 0 0 0 0' 0 0 

R 4.85 la.51 o 0 0 0 Cl 

W 0 0 0 0 0 0 0 

icm 

ai 

100 

71 

100 

66 

100 

0 

100 

0 

100 

0 



:::...* : ._ . . 

bg;;$L. ‘..._ -,’ ‘; .’ ‘. : 
.,.,:,-,. : 
,‘,..-:I 
-.., ‘- 

‘2.’ _ 
.,‘. BURNT RIDGE EXT file ii cchold 3112186 

._ .' hole sm .'.. :: .' . from to Rw/Wsh, moist ash vols FC FSI cala ‘3% R/yld 
. . .: 

. .:‘,’ 

. . . : 9105 10 0 
: . .,. 

1.65 R 

. 9105 10 0 
. . 

: . '911010 0 
: 

9110 10 0 
:. 

9120 1OL 0 

: 9120 10L 0 

1ou 0 I 3120 

9120 IOU 0 

9619 1ou 0 _, 

1.65 w 

.Ol R 

.Ol w 

2.10 R 

2.10 w 

i-73 R 

1.73 w 

1.84 R 

2.45 22.37 0 0 0 

3.36 io.9 30.37 55.37 0 

3.94 21.58 0 0 0 

4.25 10.85 30.77 54.13 0 

2.84 14.38 0 0 0 

2.34 4.57 30.05 63.04 0 

0 0 0 0 0 

0 0 0 0 0 

6.84 34.95 0 0 0 

. 9619 1OU 0 1.84 W 0 0 0 0 0 

9619 10L' 0 4.36 R 6.75 22.32 0 0 0 

9619 10L 0 4.36 .w 0 0 0 0 0 

9629 10 0 1.22. R 6.9 21.03 0 0 0 

.962910 0 1.22 w 0 0 0 0 0 

cals S% Rfyld 

0 0 100 

6358 .O 22 

0 0 100 

0 0 0 

0 0 100 

0 0 0 

0 0 100 

0 0 0 

0 0 100 

0 0 

5958 0 

0 0 

5973 0 

0 0 

6449 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

100 

48 

100 

61 

100 

75 

100 

0 

100 

0 

100 

0 

100 

0 

._ BURNT RIDGE EXT file is c:hold x12/86 

': _: hole em from to Rw/Wsh moist ash vols FC FSI 

9128 11 0 5.48 R 2.43 37.27 0 0 0 

,!912811 0 5.48 w ,2.69 6.47 28.90 61.94 0 
: 
-9603 IlL 0 .2.6 R 7.81 22.61 0 0 0 

'. 9603 11L 0 2.6WO 0 0 0 0 ..' 
. '. 960?11U 0 1.17 R 5.37 34.38 0 0 0 . 

9603 11u 0 1.17 w 0 0 0 0 0 

9617 1l.U 0 2.51 R 6.66 28.33 0 0 0 

.9617llU 0 2.51 w 0 0 0 0 0 

9617 11L CJ 1.4 R 3.3 2'8.33 0 0 0 

9617 ilL 0 1.4 w 0 0 0 0 0 0 0 0 



,i..i,‘ _;. L“.,‘.. .._ ” _........ __,.._..” . . . . . . ..:r. 

*;;gJ$>. . . ,. 
I 

: 
.’ __ ._ 

‘J....: .: < 
.,. __ . . :. ..‘. .: 

_“ ..-2.’ 

..<..’ .- 
. . . 

.I%:_ 
: ;f: - 

BURNT RIDGE EXT file is czhold 3/12/8;6 
. . 

.i- > _' . hole sm from to Rw/Wsh moist ash vols FC FSI cals SX R/yId 
. . .; -- 

:. . : : 9129 12 0 
. . . . . 

_: 9129 12 0 
: . 

. . . 9605 12L 0 
: 

9605 12L 0 
: .2’ / 

9605 12U 0 

; ‘. ., 9605 12U 0 

., 9616 12 0 

9616 12 0 

BURNT RIDGE EXT 

2.21 

2.21 

1.01 

1.01 

1.7 

1.7 

1.6 

1.8 

R 

W 

R 

W 

R 

W 

R 

W 

3.41 20:7? 0 0 0 0 0 
F 

3.20 -6.54 30.15 60.11 0 6414 0 _ 

11.54 21.73 0 0 0 0 0 

0 0 0 0 0 0 0 

11.55 14.08 Cl- 0 0 0 0 

0 0 0 0 0 0 0 

3.6 25.44 0 0 0 0 0 

0 0 0 0 0 0 0 

f ram to Rw/Wsh moist a 

file is c:hofd 3/ 12/86 

sh vals FC FSI cals S% R/yld 

4.96 R 3.84 14.15 0 0 0 0 0 100 

hole sm 

9130 13 0 

9130 13 0 

9607 13 0 

. . : 9607 13 0 

9614 13U 0 

9614 13U 0 

: 9614 13L 0 

'. 9614 13L 0 
. 

100 

67 

100 

0 

100 

0 

100 

0 

4.96 W 3.11 5.71 31.85 59.33 0 6319 0 74 

2.64 R 4.19 17.58 0 0 0 0 0 100 

2.64 W 0 0 0 0 0 0 0 0 

.6S R 6.05 22.08 0 0 0 0 0 100 

. 65 W 0 0 0 0 0 0 0 0 

1.5 R 4.32 40.44 0 0 0 0 0 100 

1.5wo 0 0 0 0 0 0 0 

‘. . MFlSTER FILE SORT PROGRRM 3/12/86 



.-~-.,...2:;‘.,,ucr.-~~~~~‘~-‘..... -G&A.-~fc+..~&.,u .._. ..-i.-r -. .._..i ..:. .., 
fT$<X 
~ .‘. 

., . . ‘.: : ‘; 1 ..;. 

.._ . !  
,‘. ,: ,. 

. . ;. ., 
. ...;:,!,, 

-:.; .. 

.:‘I 

.-.BlIRNT RIDGE EXT file is crhold 3/l&/86 
.,. . . . ..-.. 
:yi):z hole em from to Rw/Wsh moist ash VOlS 
'.: 

“.-z.’ 9608 14 0 .43 R 2.56 $0.23 0 
_: 
.-: 9608 14 0 -43 w 0 0 0 

. _’ 
.” 9608 14lJ 0 1.83 R 4.16 26.63 0 

.’ ‘.’ ’ 9608 14U 0 1.83 W 0 0 0 

.’ FURNT~ RIDGE EXT file is c:hold 3/12/86 

hole sm frum to RwjWsh moist ash vols -. 
9610 16 0 -93 R 4.21 21.26 cl 

9610 16 0 . 97 u w 0 b Cl 

.‘.. .___ 

FC FSI cals '5% R/yld 

0 0 0 0 LOO 

0 .Q 0 '0 '0 

0' 0 0 0 100 

0 0 0 0 0 

FC 

0 

Cl 

FSI cals SX R/yld 

0 0 0 loo 

0 0 0 0 

. 

:. 

‘. 
. . .’ 

: 
:. , 



‘. 
:’ 

; 

: 

. 
. . BURNT RIDGE EXT 

. 
hole sm 

‘. ‘;. 

. . ,: 9640 17 

‘. 9640 17 

. 9640 17 

9640 17 

9640 17 

: 9640 17 

f rnrn 

3.25 

3.25 

1.38 

1.38 

0 

0 

File is c:,hold 3/12/86 

to Rw/Wsh moist ash vols FC 

5.34 R 3.73 16 0 0 

55.34 w 0 0 0 0 

3.25 R 2.48 39.12 0 0 

3.25 w 0 0 0 0 

1.38 R, 3.89 33.64 0 0 

1.38 W 0 0 0 0 

FSI cals 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Cl 

0 

0 

S% R/yld 

0 100 

0 0 

0 100 

0 0 

0 100 

0 0 

BURNT RIDGE EXT file is c:hold 3/12/i36 

hole sm f r-on1 to Rw/Wah moist ash \w:~lss FC FSI cals S% R/yld 

9611 18 0 2-94 R 3.84 42.45 0 0 0 0 0 100 

9611 Ia 0 2.94 w 0 0 0 0 0 0 0 0 
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