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GEOLOGY AND COAL POTENTIAL 
OF THE GATES COAL MEASURES OF THE 

COMMOTION FORMATION--BULLMOOSE PROPERTY 

INTRODUCTION 

An exploration program was carried out during 1976 on the 

Bullmoose and Chamberlain coal properties in the Sukunka 

area by Teck Corporation under its option agreement.with 

Brameda Resources Ltd. The program, which consisted mainly 

of core drilling, was primarily aimed at investigating the 

potential of strippable coal in the Gates Coal Measures of 

the Commotion Formation. Later in the program an adit was 

driven on the lrBrr seam for the purpose of obtaining bulk 

samples. 

Two areas were selected as-specific drilling targets on the 

basis of photointerpretationwhich suggested that substantial 

quantities of surface-mineable coal might be present in the 

Gates Member. These areas were designated as South Fork and 

West Fork with reference to the adjacent branches of Bullmoose 

Creek. The program, which included 25 drill holes at South 

Fork and 19 holes at West Fork has provided sufficient data for 

a preliminary evaluation of the quantity and quality of coal 

which is potentially available to surface mining. 
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On January 17 Brameda Resources and Teck Corporation Ltd. 

announced the sale of certain licences in the Sukunka area to 

B.P. Canada Ltd., but retained the right to mine the Gates coal 

seams on the Bullmoose and Chamberlain properties. The current 

property ownership is indicated on Figure 3. 

This report summarizes the results of the 1976 program with 

particular emphasis on the general character and potential 

reserves of the Gates coal seams on the Bullmoose property. 

SUMMARY AND CONCLUSIONS 

Exploration done to date on the Bullmoose property indicates 

a large area underlain by the Gates Coal Measures which contains 

at least six distinct coalseam horizons. The seams appear to 

improve in quality and thickness southwards with a corresponding 

decrease in coarse elastics within certain sedimentary units. 

The coal seams are generally gently dipping and no structural 

complexities appear to exist. 

Analyses show that the coal seams are of metallurgical quality 

and washability tests indicate high yields of clean coal, 

particularly from the "A" and "B" seams. 
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Computation of coal reserves indicate a total of 60,702,374 

metric tons of strippable coal in place with overburden 

ratios of 4.21 M3/MT for the A , B , 11 11 11 11 "'3" and "D" seams 

combined in the South Fork and 5.6 M3/MT for the "All 
3 

llgll 
J 

and "Cl' seams combined in the West Fork. 

In addition some 38,000,OOO metric tons of underground coal in 

place from the "A" and "B" seams is possible northwards of the 

West Fork area up to the Mount Chamberlain area. 

In order to further define coal reserves on the Bullmoose 

property a program of diamond drilling, detailed geologic 

mapping and seam tracing-is proposed. . . 

GEOLOGY 

GENERAL 

Detailed information on the structure and stratigraphy of 

the area are available from previous company reports as well 

as various government publications and need not be repeated. 

However, since the main object of the 1976 program was the 

Gates coal seams a further discussion of geologic features..- 

relating to the Gates Coal Measures is appropriate. 
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STRATIGRAPHY (GATES) 

The Gates Member is one of three that comprise the Commotion 

Formation of the Fort St. John Group (Stott, 1968). In the 

Bullmoose and Sukunka area a fourth "member" was introduced 

by previous Brameda geologists to distinguish a recognizable 

and consistent sequence of sandstone and shales from the 

underlying dominantly mudstone Moosebar Formation and 

assigned it to the Commotion Formation (Table 1). This 

"Member" ,called the Sukunka, conformably underlies the 

Gates with its upper contact at the base of the lowest massive 

sandstone unit of the Gates Member 

The Gates Member underlies half of the Bullmoose property 

(Figure 3). It extends well northward into the Sukunka 

property and southeastward'into the adjoining Mount Spieker 

property. Further southeast the Gates reportedly becomes more 

widespread and is the source of the several billion tons of 

coal reserves announced by Denison Mines Ltd. 

Figure 4 shows correlated typical sections of the Gates Coal 

Measures on the Bullmoose property. The Gates on the northeast 

part of the property where complete sections were drilled, 

indicate thicknesses slightly greater than 200 metres. 
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TABLE I: Stratigraphic Chart of the Lower’ketaceous in the Bullmoose Area. I 
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Detailed lithologic logging of cores drilled through the Gates 

enables the division of the Member into five distinct units 

as follows: 

Unit 1 consists of thick-bedded to massive, medium-to coarse- 

grained sandstone. The unit is usually carbonaceous. In 

the northeastern areapebbleconglomerate occurs in the upper 

part of the unit but rapidly wedges out north of the West Fork 

area. 

The "A" seam occurs at the base of Unit 2. It is overlain by 

interbedded siltstone and mudstone which separate it from the 

"B" seam. Thick conglomerate and sandstone overlie the "B" 

seam in the north but wedge out rapidly in the eastern 

part of West Fork area. 

A fairly thick carbonaceous mudstone unit forms the base of 

Unit 3. This is succeeded by a succession of mudstone, 

siltstone, sandstone and coal. Several coaly horizons are 

present in addition to the named "C", "D" and "E" seams . 

In South Fork area distinctive pebbly bands occur between 

the "D" and "E" seams. 
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Unit 4 consists mainly of fine-to medium-grained, medium- 

bedded sandstone. A minor amount of shale is present 

locally. 

Unit 5 does not occur within the area tested during 1976. 

It consists of carbonaceous mudstone with some sandy and silty 

phases. Coal seams locally are well developed in the northern 

portion of the Gates occurrence. 

STRUCTURE 

Folds: 

The most prominent structural feature of the Bullmoose property 

is a broad syncline that-plunges gently toward the northwest. . 

On the Chamberlain property the fold is strongly asymmetrical 

with dips of up to 70" on the west flank and less than 20° 

on the east. Farther south the dips on both limbs become more 

gentle. The West Fork and South Fork areas lie along the axial 

portion of the fold. 

Subsidiary minor folds have been noted in the subjacent rocks. 

These generally are not reflected in the Gates formation. 
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Faults:- 

Two minor thrust faults were intersected in drill holes both 

of which had vertical displacements of less than 40 feet. 

Both are northwesterly and dip southwestward at approximately 

25 degrees. The fault intersected in T-31 in the West Fork 

appears to be related to a nearby major fault showing 

appreciably large displacements in the Gates and older strata 

The fault intersected in T-54 on the South Fork could be part 

of a much more extensive fault although of very little 

displacement. The observed faults on the Bullmoose property 

are generally the same as those mapped on the Sukunka area, 

all of which reflect the regional structural configuration of 

the foothills. 

COAL SEAMS 

GENERAL 

Only the coal seams of the Gates Coal Measures,which were the 

main object of the 1976 programme,will be discussed. The 

Gates on the Bullmoose property include a minimum of six 

distinct coal seam horizons. In ascending stratigraphic 

order the seams are referred to as the "A", "B", "C", "D", 

"E" > and "F" seams (Figure 4). Wide variations in quality 

and thickness exist not only from one seam to another but 

also within the individual seams. In general the overall 

characteristics of the seams appear to improve from younger 

to older although most of the seams laterally improve south- 

wards. In the West and South Forks the individual seams are 
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easily recognizable and simpler to correlate in contrast to 

those found in the northern part of the property where the 

seams more often split into several layers with inclusions 

of rock partings. Figures 7a-d and lOa-c show local variations 

of seam thicknesses. 

SEAM DESCRIPTIONS 

"A" Seam:- 

The "A" seam is widespread in the Bullmoose property. It 

starts as a thin coaly horizon in the northeastern part of 

the property improving to a clean,hard and bright seam 

southwards. In the West Fork area the seam averages 1.8 

metres thick and may include a shaly parting of up to 0.6 

metres thick. The seam further thickens in the South . . 
Fork area where it exceeds 4.5 metres with a corresponding 

increase in the rock parting of up to 1.8 metres. The seam 

rests on massive coarse sandstone on the South Fork and partly 

on conglomerate on the West Fork. 

lrBr' Seam:- 

The "B" seam is widespread on the property and because of its 

)r thickness appears to be the most important. It is generally 

free of rock partings and usually appears hard and bright. The 

seam although reasonably thick in the northern part of the 

property is exceedingly shaly but gets cleaner and thicker 

southwards where it averages some 3.4 i metres on the West I, J< 
Fork and 4.8 metres on the South Fork. 

,& 
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The "B" seam is separated from the underlying "A" seam by. 

approximately 7 metres of interbedded mudstone and sandstone. 

It is locally roofed by conglomerate in the northeastern part 

of the property and by interbedded mudstone and sandstone on 

the South Fork and most of the West Fork. 

"Cl' Seam:- 

The "(2" seam has been indentified with certainty only in 

West Fork and South Fork. It has a thickness of 1.9 metres 

in 3 splits in West Fork area and 1.6 metres at South Fork, 

including some dirt bands. In general, the "C" seam appears 

dull but includes some bright bands. 

The seam is both floored and roofed by interbedded sandstone 

and mudstone. 

"D" Seam:- 

In the West Fork area the "D" seam is highly variable in both 

thickness and quality. The thicker sections tend to be very 

high in ash. The seam becomes more uniform, with an average 

thickness of 1.5 metres, in South Fork. Like the rrC" seam 

the "D" generally is dull in appearance and includes 

rock partings and/or dirt bands. 
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"E" Seam:- 

The "E" seam is recognizable as a distinct coal seam only 

at West Fork and South Fork. It may be correlated with one 

of several coaly horizons in the northern part of the 

property. The seam is best developed at South Fork 

where it is mainly hard and bright with minor shale partings. 

It ranges in thickness from less than a metre at West Fork 

to slightly more than one metre at South Fork. 

"F" Seam:- 

The "F" seam does not occur at South Fork or West Fork. It 

is represented by one or more coaly seams or coaly ._ 

horizons in several of the deeper drill holes in the 

southern part of Bullmoose property. The seam appears to 

correlate with the so-called "A" seam of Gates member on 

the Sukunka property to the north. 

COAL RESERVES 

Exploration work to date has consisted of relatively closely- 

spaced drilling at South Fork and West Fork, and widely- 

spaced drill holes elsewhere on the properties. In addition, 
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geological mapping has provided a large amount of information 

on the location and thickness of the seams and on the local 

structural conditions. The data are sufficient to enable 

a preliminary evaluation of the coal reserves of the Gates 

seams on the Bullmoose property. 

Calculation of probable surface-mineable coal reserves was made 

for the "A" , "B" , "'2" , and "D" seams in the South Fork area, 

and for the "A", "B" and "C" seams at West Fork. Potential 

underground reserves for the "A" and "B" seams have been 

calculated for the area north of West Fork, based on relatively 

sparse data. 

The computation of reserves was made using standard methods. 

The average thicknesses of the individual seams were 

derived from lithologic logs, gamma ray/neutron, and sidewall 

density logs of drill holes. The difference between thicknesses 

of seam intersections measured from the radiation logs and 

those measured from the drill cores were found to be negligible. 

Consequently in cases where core loss was excessive (below 60%) 

the estimation of a coal intersection was, at times, based-.--- 

solely on the radiation log. This is particularly true of the 

softer "C", "D", and "E" seams. Recoveries in the "A" and "B" 

seams were mostly above 90 per cent, such that the estimation 

of seam thicknesses from drill cores are considered accurate. 

In the computation of tonnages the average specific gravities 
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for each seam applied for the whole area were derived from 

laboratory measurements of composites of raw core 

samples of the individual seams intersected in the South 

Fork area. 

The computation of the areas was done with the aid of a 

planimeter. In the southwestern part of the South Fork area 

no correction factor was applied for the steeply dipping 

seams since the area involved covers only a narrow band. 

However, the dip of seams was considered in calculating areas 

near Mount Chamberlain. 

The coal reserve areas were divided into reserve blocks to 

ease computation (Figures lla-llh). The placement of boundaries 

of the reserve blocks were governed by such factors as geologic 

(e.g. seam traces, thickness of seams, dips of beds, fault, 

etc.) overburden ratios and property limits. In the West Fork 

area an area of influence around DDH T-63 for the "A" and "B" 

seams was included as part of a reserve block even though 

the "A" and "B" seams were not recovered. A summary of the 

computation of the tonnages of individual seams and reserve 

blocks are as follows: 
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SOUTH FORK 

Block 
Seam Number 
WA" I 

II 
III 

IV 

“B” I 1,442,500 
II 987,500 

III 210,000 
IV 677,500 

(1 c II I 
II 

III 
IV 

,I D II I 
II 

III 
--. .L. 

WEST FORK 

"A" I 680,000 
II 730,000 

III 742,500 
,I B" I 562,500 

II 580,000 
III 592,500 

11 c II I 412,500 
II 362,500 

Area (m2) 

1,667,500 
967,500 
252,500 
732,500 

1,055,OOO 
880,000 
175,000 
560,000 

Average 
Thick. Vol.(m') 

2.35 3,918,625 
2.62 2,534,85o 
2.3 580,750 
2.5 1,831,250 

4.52 6,520,100 
5.07 5,006,625 
4.5 945,000 
5.0 3,387,5oo 

TOTAL "A" AND "B" 
1.73 1,825,150 
1.73 1,522,400 
1.5 262,500 
1.5 840,000 

672,500 1.8 1,210,500 
780,000 1.8 1,404,000 
135,000 1.3 175,500 
1.^-. --- 1.t 1.-e --- 121 ,JUU '121 ,>uu 

TOTAL SOUTH FORK 45,255,723 M.T. 

1.76 1,196,8oo 
2.12 1,547,6OO 
1.5 1,113,750 
3.98 2,238,750 
3.93 2,27g,400 
2.35 1,392,375 
TOTAL "A" AND "B" 
2.00 825,000 
1.87 677,875 

b&ST FORK--MOUNT CMANBERLAIN 

II * t1 I 4,295,486 
11 B" I '+,295,486 

II 4,2BO,OOO 

1.67 7,173,461 
2.6 1l,l68,263 
2.3 g,844,000 
TOTAL 

NOTE : Average dip on block I = 300 

1.34 
1.34 
1.34 
1.37 
1.37 
1.37 

1,603,712 
2,073,784 
l,492,425 
3,067,088 
3,3^2,778 
1,907,554 

13,267,341 
1,196,250 

982,919 

Drill Indicated 
Drill Indicated 
Drill Indicated 
Drill Indicated 
Drill Indicated 
Drill Indicated 

1.45 
1.45 

Drill Indicated 
Drill Indicated 

TOTAL WEST FORK 15,446,510 M.T. 

Sp.G. Tons (MT) 

1.34 5,250,958 
1.34 3,396,699 
1.34 778,205 
1.34 2,453,875 

(11,879,737) 
1.37 8,9x,537 
1.37 6,859,076 
1.37 1,294,650 
1.37 4,640,875 

21,727,138 
33,6o6,875 

1.45 2,646,468 
1.45 2,207,480 
1.45 380,625 
1.45 1,218,OOO 

6,452,573 
1.61 1,948,905 
1.61 2,260,440 
1.61 282,555 
i.Gi iU4,5/3 

5,196,275 

Category 

Drill Indicated 
Drill Indicated 
Inferred 
Inferred 

Drill Indicated 
Drill Indicated 
Inferred 
Inferred 

Drill Indicated 
Drill Indicated 
Inferred 
Inferred 

Drill Indicated 
Drill Indicated 
Inferred 
Inr'errea 

1.34 
1.37 
1.37 

9,612,438 Possible 
15,300,521 Possible 
13,486,280 Possible 
38,399,239 M.T. 
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I . . .  

SUMMARY OF GATES COAL RESERVES IN PLACE . 

Strippable:- 

South Fork "A" Seam 12,411,665 M.T. 

"B" Seam 22,995,876 M.T. 

"C" Seam 6,675,075 MwT. 

"D" Seam 4,841,250 M.T. 

TOTAL 45,255,723 M.T. 

West Fork "A" Seam 5,401,410 M.T. 

"B" Seam 8,570,260 M.T. 

"C" Seam 2,7g1,168 M.T. 

TOTAL 15,446,651 M.T. 
_. 

TOTAL STRIPPABLE 60,702,374 M.T. 

Underground (Possible) 

West Fork-Mount Chamberlain 

"A" Seam 9,6x,438 M-T. 

"B" Seam 28,786,801 M.T. 

TOTAL 38,x%239 M-T. 

TOTAL UNDERGROUND 38,399,239 M.T. 

TOTAL GATES COAL IN PLACE 99,1o1,613 M.T. 
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OVERBURDEN RATIOS 

Calculations of overburden ratios were made for both the South 

and West Forks. Essentially the procedure involved the calculation 

of the total volume of material immediately above the "A" 

seam and subtracting the volume occupied by overlying-seams 

that were included in the reserves to derive the net volume 

of waste rock. In the process of calculation it was deemed 

desirable to show the variations of overburden ratios on 

contoured maps (Figures 8,8a,g). 

The total stripping ratio for the South Fork is 4.21 cubic y,q ‘2 
7.c .+k 

metres per metric ton of coal in place for the "A", "B", "C" 

and "D" seams combined,and that of the West Fork is 5.6 cubic j: I c. u-1.. 
metres per metric ton of coal in place for the "A", "B", and " .c:“ 'S? , 

"C" seams. 

If the overlying "C" and "D" seams in the South Fork be 

arbitrarily considered waste, the total overburden ratio 

just for the "A" and "B" seams combined would rise only 

slightly to 5.9 cubic metres per metric ton coal in place. 

-. - 

The maximum depth to the floor of "A" seam in the South Fork 

would be nearly 130 metres. 
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BULK SAMPLING 

An adit measuring 1.8 metres wide and 2.1 metres high was *- 

driven for 61 metres on the "B" seam in the South Fork 

(Figure 13), for the purpose of obtaining bulk samples 

for washability and coke oven tests. The selection of the 

adit site was made aftertwopilot holes were drilled to verify 

seam quality. Other factors such as topography and environ- 

mental protection were considered. 

The bulk samples were taken from the face of the adit 

and consisted of two types. One was taken from a carefully 

cut channel measuring 0.6 metres wide and 0.3 metres deep 

across the full thickness of the seam of 4.57 metres. 

The sample was contained in six 200-litre drums lined with 

polyethylene sheets. The other sample was taken from a 

blasted round measuring 4.57 metres high, 1.8 metres wide 

and 0.6 metres dip and were contained in thirty-three 200- 

litre _ d17ums. In addition, ?-kilogram samples were taken 

every 30 cm from a channel cut across the full width of the 

seam at the adit face. 

The samples were sent for analysis to Cyclone Engineering in 

Edmonton. Arrangements have also been made to utilize the 

Department of Energy, Mines and Resources'laboratory in 

Edmonton for washability and coke oven tests. 
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COAL QUALITY 

SAMPLING 

The sampling of coal intersections was carried out after 

lithologic logging of the drill cores were made and 

detailed features of the coal seams recorded. In most 

cases only the coal material was sampled although a few 

exceptions were made where thin rock partings were 

included for comparison purposes. Two samples were taken 

from the "B" seam, one sample coming from the upper dull- 

looking portion of the seam and the other from the lower 

and brighter portion of the seam. In cases where the "B" 

_. _.l 

arbitrarily chosen. 

COAL ANALYSIS 

All the samples were submitted to Commercial Testing and 

Engineering of Vancouver for proximate analysis. Unweighted 

averages compiled for each of the seams based bn raw coal 

are as follows: 
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South Fork 

Ash 

"A" Seam (Lower) 7.2% 

(Upper) 13.2% 
"B" Seam (Lower) 7.2% 

(Upper) 18.0% 
"C" Seam 22.4% 
"D" Seam 35.9% 
"E" Seam 14.1% 

V.M. 

24.6% 
22.9% 
26.6% 

23.3% 
21.7% 
20.6% 
26.9% 

F.C. S F.S.I. 

68.2% 
62.4% 
66.2% 
58.8% 

55.8% 
43.6% 
59.0% 

0.35% 5 
0.45% 4 
0.23% 5-l/2 
0.23% 3 
0.44% 3 
0.33% 4 
0.51% 5-l/2 

Note: Only two samples were submitted from the "E" seam. 

West Fork 

'In11 n---- ri &J i: cull 
"B" Seam (Lower) 

OJpper) 
"C" Seam 
"D" Seam 

Ash V.M. F.C. S F.S.I. 
10 ch?f 22 r\af 59 not 0 1OOf II -I Ic, I " . " $2 . ; p . " ,'S . JVIU -r--I, L 

7.2% 26.6% 66.5% 0.25% 4-l/2 

19.8% 23.2% 57.4% 0.25% 3 
20.6% 22.5% 56.9% 0.35% 2-l/2 

34.5% 20.4% 44.9% 0.26% 2-l/2 

WASHABILITY TESTS 

Composite samples of selected hole groupings were made up of 

drill cores from each of the "A", "B", "(2" and "D" seam 

intersections in the South Fork. Owing to the particle 

size of the composites only two fractional sizes were prepared 

where the +28 mesh was treated using heavy media and the 

-28 mesh by froth flotation. The results of the tests 

for each composite sample are shown in Appendix I. The tests 

show high yields for the "A" and "B" seams in contrast to 

the lewer yields for both the "C" and "D" seams. It may be 



. 
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recalled that core recoveries from the "C" and "D" seams were 

generally less than satisfactory, such that the possible loss 

of the softer coal material during drilling would consequently 

degrade the samples. 

The results of washability tests of the bulk channel sample 

from the "B" seam adit are found in A.ppendix II. The analysis 

of the clean product from this test closely correspond with 

similar analysis of composites from the "B" seam. 

RECOMMENDATIONS 

1. Further definition of Gates coal reserves will require 

additioiiai ~~:iil~rlg. A ::h~lr:~urn of seven shailow holes is 

proposed for the West Fork and fifteen for the South Fork 

areas (Figure 13 & 14). In addition, seam tracing by 

hand trenching in conjunction with detailed geologic 

mapping for both areas is recommended. 

2. A minimum of six prospecting holes is proposed to test for 

Gates seams in' the area north of the West Fork and towards 

Mount Chamberlain. This should likewise be carried out in 

conjunction with detailed geologic mapping. 

J 































3. A small area west of the South Pork reserves may contain 

both the A and B seams although under a thin veneer 

of cover. The area should be thoroughly prospected and 

if warranted drilled. 

Respectfully subm-ltted, 

B. I. McClymont 

RSV:mjb 
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SEPARATION OF BULK MATERIALS 

Manufacturing, Engineering, Testing Services 

-. -----.--~---- _-._ __-- -.-. - __-.-..-- 
9751- 51 Avenue 

Edmonton, Alberta T6E 425 
Telephone: (403) 436-l 365 

Cable Address: 
Cyclone, Edmonton 

Telex: 037-3793 

Ref: Sl-220 

March 22, 1977 

Teck Mining Group Ltd. 
1199 West Hastings Street 
Vancouver, B. C. 
V6E 2K5 

-Attention: Mr. R.. Vty7n~a,; J’; Errg. 

Dear Rubin: 

Enclosed please find a copy of Petrographic Analysis on your coal samples 
Tl, T28, T37 and T40 prepared by Cascade Coal Petrography Ltd. 

All these samples are clean coal fractions and their identifications as 
follows: 

Tl Bulk samples from Gate Seam 

T28 Drill core sample, Seam A (T41 to T43 inclusive) 

T37 Drill core sample, Seam C (T43, T59, T52, T29, T45) 

T40 Drillcore sample, Seam D (159, T52, T29) 

I trust this is satisfactory. 

Yours truly, 

CYCLONE ENGINEERING SALES LTD. 

Per: 

B.Y.H. Wong 

BYHW/ejr 

Encl. 
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CASCADE COAL PETROGRAPHY LIMITED 



Sample4 nMi.vcd at the laboJra.to~y {torn CycfIone 
Enginecaing irk ,joua 6trown paper bag4 ea6eUe.d: Tl, TZS, 
T 37 and T40. 

Sample Pficpakation 

Each 5ampCe [!‘a3 c~u4l1c If to -20 mesh, theIt corled 
crnd quatfclrcd t.i!.l a hcp’rc?acrl.tat.ive cig!t.t glrclrnb wa6 obtained, 
Tlrc eight ghams 1c'ct5 then mixed with pea& tic, pe.U!c.t.ised and 
poli.3 bed. 

Methodology 

Fi ty point.a LC’CU UUI on each pellet 6011 Re6fkctance. 
P The dame .tcczniquc aA u4cd by -the JapaneAse (cab employed. The 

Re$lZec.tance wa4 .tabcn at /(can Fkximum Redlectance and u&&g a 
&iktc~~ 06 525 nartomcte44. 711 Euhopcan kkhoaatohieb, aandom 
J?e~~ec+tat~ce and a {ittea 06 546 nanomctelrh ib ubcd. The do&me& 
tend4 .to give a-.tcading appaoximatc.ey I ‘V-type Izigheh than lthe P. 
i!attek and conbeQucntty .taMid very cfoclek?, wi,th Peteognaphy . 
cawLed on by the Japaneac. 

In the cade o 6 the tface#‘ic;l:, and ?~ic.zot.i.t!zo.typn,a, 500 
point4 wehe hull &h eaclt ghoup. i’h Mac&/raid and 3icioiA&GiG&iaG 
used a/re debchibcd: . 

Vithinite 
Exinite 
Semi- Fudinite 
MachinLtte 
Michinite 
Fubinite 
AUnehai! UaHeh 

‘I .lhic :i. ~l~~rdllhul~pc acl.llysir usins Ihc ZO-~~IIII ~:r.~ikulc 
-- 
hlicroli1liotypc Position of the jirrticulr inlcrrcctionr with rcspcct lo nirccralr 

Vitritc All intcrscctions un ritrinitc 
Liptitc . All intcrscclionr on ainitc . . ._, 

lncrlirc - All intcrrccIions on incrlinitc 
.- 

Chritc All intcrsccciot~s urr vitrirtitc md rsinitc witlt PI least I itIter* 

Ihritc. 
section on cwh 
All intrrrccrionc on incrIinitr ad rsinilr. with .I1 Ic.rsl I intcr- 

” Trinmxrirr can bc suldividcd into: 
fhrochritc (V > 1 -t E), Cl3roduritc (1 > V -t E). Vitrincrtdiptitc (E > V + I). 

. 

. The above (ache cahhied out ubing the lntehnationat ', 
Co’mmittee 06 Coal I’etholZogy (TCCP) Atandahdb a& laid out by 
Pho6e44oh If. If. L!acf:or64 k y . 

CASCADE COAL PETROGRAPHY LIMITED 



cam bined 
computeJt 

. . . . 3 

The /tesu.i% 604 $he Re&x.tunce and Mactia.& were -then 
and’coke Szixbi.Gty catcu.Utio~ wae c~cu&&ed by the 
and then checked by hand. 

‘.S 

Sample Vaigncdi43vt 

Cyclone Engineekng No. 

T:l 
737 
740 

_ Rebletdunce Vahz 

CCP 21 

CCP 22 

CCP 23 

CCP 24 

.  ‘. 

7: ._ 
; .  

9 * 

-a’ 
.  . . -  . ,  .  .  .  

.  - .  
.  - ,  .  . : .  _. 

7 
Cascade Coal P&o. No. - && zs-- . 

CCP 21 -e--- 
CCP 22 

(~~I~ ?-c/2 p3) 

CCP 23 743, Ts+, 7s’2, q-29 725) 

CCP 24 ‘rs”i, T3’2, j-24 
.I 

. , < , .  I .  .  

. . * .  

‘. _ Semi-Fu&.nLte 

FuhnLte 

h4hmz.l MatteA 
. 

VM% 

26.5 

26.5 

29.- .- .-.- 
. . - 

.’ 
r _ 

29 

CCP 21 - CCP 22 CCP 23 CCP 24 

56.53 55.56 . 60.04 66.9,’ . / . ‘. ., .̂  : 
.” 

.._ . . . 4.28 4.68 3.75 4.35 _. :. / ,_. 
‘. . * ..‘ , 

20.34 21.05 19.43 14.45 

10.49 10.72 IO.81 . 5.96 

.3.57 2.53 2.87 . 3.89 

0.64 3.12 0.88 1.83 

‘- 2.14 2.14 2.20 2.52 : :‘;;j 
. . I -*. **. ,, -. ,. (. 9 

f 

CASCADE COAL PETROGRAPHY LIMITED 



‘1 

.- - 

: 

i 

* 

..” 

.* 
‘. 

: ’ 

s ,I 

i,.. ,. 

..; 

. . .,. 
. 

, : 
--*,. . . 

<::‘ .:: . 
<- 

. . 
r. 

_... 
-. 

r ” 
* 

..t., !  
. : 
. . . . 
1 
.: 

). 

--. 

~fichoe.ith.typc uu.ta 

v.Ltsi.te 

CtahLtc 

I-hlJLitc! 

Lip tite 

Vithinehtite 

Tnc?htite 

Thimacehite 

Cahhahgitite 

PetLet J\jo. Ro - 

CCP 21 1.16 

CCP~22 1.18 

*CCP 23 l.i3 

CCP 24 1.13 

CCP 21 

37.73 

0.04 

1.03 

CCP 22 

38.21 

0.81 

1.42 

CCP 23 

46.32 

1.98 

0.99 

31.96 33.54 28.63 

23.72 20.12 16.89 

2.47 2.84 4.17 

2.68 3.05 0.99 

1.26 

1:Oll 

0;79 

,s,i 

4.45 

4.53, 

4.40 

4.39- 

I.T.S. 

92+ 

92+ 

92+. 
l 

92+ 8 29 

. . . . 4 

CCP 24 

5.3. 84 

2.96 

0.8b 

27;81 

10.26 

2;17 

2.17 

F.S.7. VU”, - 

6% 26.5 
. .._ 

44 ,26.5 

6 29 

. In additiurt to'tk~ hebuU& ptin.tteii, C!;e ,!!;rceerral and 
MiChO~itkOtypeb ahe p/rebut&d in ditzghamatic 4Ohm 60/L G!abe 06 
Cohhetatian 6ct~een .the {ouh bamp.f!eb, Figuheb ( 1,2,3 6 4 ) 

CASCADE COAL PETROGRAPHY LIMITED 
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Tt.lE PELLET NUMBIX IS C(-p.-21 

THE SlJM OF’ CCJLUMN UNEi: I:!!; 

THE SUM OF COLUMN TWG IIS 

THE AVERAGE OF: CGL.UMN ONE IS 

THE AVERAGE OF COLUMN TWO IS 

.THE Gl?ANll TGTRL 1’S 

A COMF’ARI E;ON OF ~;I.JE....AVE_IIRGE:S :I S 

Tl-lE RUERAGE: MAXIMUEI .liE:FLEC’I’Ai’dCE IS 

THE STANIIARD UEUIATIGN IS 

THE VOLATILE MATTEI? C:GNTENT IS 

THE V-TYPES ARE 
tJ 10 I 5 
v 1.1 = 33 
v 12 = 12 

THE HISTOGRAM FOLLOWS: 

,305 -* 105) 
, 110 -* 114 
* 115 -* 119 
, 120 -* 124 
, 125 -r 129 
A DIFFl3ENT STD IN3 IS 

29, OS 

29.08 

1.162 

1.1632 

58.13 

-* 17' /IO0 A.. ,. 

.I , 1.626 
-....--1.-.....e."...m. 

4,86762 /lo0 

26.5 y . 

CASCADE COAL PETROGRAF’HY LTD. . 



{J j. 0’ :::: 1. 
fJ 1 :r: 
v n 

1 
; 

;: !I: 
2:: I:.:’ 1. 

THE HISTOGRAM F’CJCLIIGJS : 

6 105 -4 109 
, 110 -* II.4 
l 115 -• 119 
* 120 -* I24 
, 125 -* l1!9 
A If I FF C-:IFEN I’ !:;‘I’ 1‘1 1:tEf: ‘e’ :I: !I; 

. 

..* .- . . . - . .- -- 
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0 
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l - 

I) 

= 1 

l 

D- 

l . 

0 
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l . 

I, 
! 

D 

D 

THE PELLET NUMHER IS CCP-23 

THE: SUM OF CULUMN UNE: 3:S 28, 27 

THE SUM UF’ COLUMN TWO IS 2G.53 

THE AVERAGE OF CUL~l.IMN ONE IS 1.1316 

THE AVERAGE OF COLlIMN TWO IS 1.1412 

THE GK’AND TOTAL 1’S 56*82 

A COMPARISON OF SUB-AVERAGES IS -+Y6 /IO0 

THE AVERAGE MAXIHUH REFLECTANCE :IS 1.1364 
1-e----...-w.. 

THE STANDARD DEVIATION IS 5.3528 1.100 

THE VOLATILE MATTER CQN’JEN’J IS 29 x 

THE U-TI;FES ARE 
v 10 = 11. 

. v 11 = 32 
v12=7. 

THE HISTOGRMI FOLLOWS: 

0.100 -* 104 
. 10s -* 109 
* 110 -0 114 
l 115 -e 119 
* 120 -6 124 
A DIFFERENT STD DEV IS 

READY 

678YOl2345678901234567890 

CASCAClE COAL FETRQGRAPWY LTD. 
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THE F’EL.LET NUME~EI:\ IS (-cl:‘-24 

THE SIJM ClF: CClLlJMN C)NII!: 1:s 

THE SlJM CJF: CC)LlJMN ‘TWU :I:S 

THE hUERAGE OF’ CC)LUIYN ONE IS 

THE AVERAGE CIF COl.~lJMN TWO I!:; 

THE GRAND TOTAL IS 

A COMF~ARISON OF SIJE-AVERAGES IS 

THE AVERAGE MhXIMI.JH l2EF’L.ECTANCE 1:s 

THE STANDARD 1lEVl:ATl:C)N IS 

28 t 36 

28 t 37 

1.1344 

1.1348 

56*73 

-.04 /lOO 

1.1346 
.--.........,.-...“....-...e.- 

THE VOLATILE MATTER CONTENT IS 29 x 

THE V-TYF’ES ARE 
u 10 = 1.2 
v 11 = 33 
v 12 = 5 

THE HISTOGRAM FOLLOWS : 

t 100 -+ 104 
, 105 -* 109 
, 110 -* 114 
t 115 -t 119 
t 120 -* 124 
t 125 -* 129 
A DIFFERENT ST11 DEU IS 

CASCAfiE COAL F’ETROCillAlWY LTD. 

. 
. . . 
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Comptieh P/Lint Uti 

Re&ec.&.znce 

AU doti umpl~ indicated eu%mely good be&t cwrved 
on ~heih trupective h&tog~s indicting that .the coal! CVLM not 
blended 04 contam.inaAed . 

Coke S&abUy 

AU 6ot.a ~amph itictiecl ~tabi.Gty bactou between 59 5 60. 
Thebe&amptuwwehe blended Xheontica.Uy wi#h ~004~~ quali..ty co& and 
KU% Low Voaatiee co& and wouLd appem to be an exceUenX coal ito tie 
in bht- dunace coke making. Zn &igtie 5 can be been whtie CCP 21 Xo 
CCP 24 hit into Xhe apeci&ic&i.onb do/~ coke making. 

1. 1.t coaiced appcah 64om a,U tie da.& hegakding Reblectance, 
Mac- and M.&oi%hotypes that .these co& coutd be &om tie dame 
beam. 

3. An ideat coking co& on iA own menttb, .thA A’ tie only 
coat ..tha.t app$oJiA ;ta 6ti evtxy Japantie bpeci&ation heganding coking. 

- -  , ) .  Recommenda.xZons . 

,. 

. 

FuUftm biudy 06 Xhe demn Oh heam involved ka ebaizbUh b&e 
pua.Uy con&& on ti vay good coking coat dhoutd be made. 

.  .  

.  

.  .  

1 

”  

. . 

. * . 

.,‘.. . . : 

. I. 

CASCADE COAL PETROGRAPHY LIMITED 



APPENDIX I 

Summary Data of Washability 
Tests of Composite Core Samples 
of the "A", IfB", llc" and 1lD" 
Seams. i 

,/- 



TECK I,III':II:G GROUP'LTD. 

DATA SUMARY -- --- 

PROJECT: Bullmoose 

mk Gate DRILL HOLE f T-53, T-57, T-58, T-28 

. . 
SEA\W: D 

LAB COflPOSITE i!'41 

. 
At!.r;LY-iI CAL DATA 

SAQPLE 
+ 28 MESH -'28 II FROTH SINULiTED 

HEAD FLOAT PRODUCT PRODUCT 

Ash $ 

Y.M. % 

R.M. I 0.67 0.46 0.53 0.48 

F.C. I ' 45.27 
. 
0.38 

65.84 

.0.52 

8 

89.91 

63.89 65.70 

s. % 
F.S.T. 3 l/2 . 

Contribution 
to Product "/J 

Recovery % 

1.58 

34.85 

19.21 

1.45 - 

6.88 

-- -- 

9.51 7.06 

26.82 26.07 26;76 

41.73 

0.48 0.50 

71/2 8 

10.09 -- 
. 

29.41 40.04 

. . 

CYCLONE EIKIE~EERIiIG SALES LTD. 



TECK I-iIi(Ii\‘G GRO'J? L ‘D. 

pm SUx4G?Y - 

PROSECT: Bullmoose 

AREA: Gate DRILL HOLE ; T-59, T-52, T-29 

SEAFl: D 

LAB CO?fPOSITE B 40 

. 

!$ALYTTCAL DATA 

SAWL E HEAD ----- 

sp. Gr. 

Ash % 

V.N. "6 

F.C. % 

1.65 

35.72 

s. % 0.28 

F.S.I. 3 l/2 

Contribution -- 
to Product % 

Recovery Z -- 36.18 16.33 32.85 

+ 28 MESH 
FLOAT 

1.45 .-. 

- 28 Pl FROTH SIE?ULATED 
PRODUCT PROIXICT .-z.-. 

".. -- 

7.26 7.01 7.25 

27.13 26.54 27.10 

0.43 0.54 0145 

65.18 65.91 65.20 

C.55 0.54 0.55 

8. '8 l/2 8 

91.65 8.35 -- 

. 

CYCLOI\IE kt,‘GI~!EERIi!C; SALES LTD. 



TECK f.;Il!Ii:G GROUP LTD. 

DATA SU~i%I!Y ------ 

f'R03ECT* . Eullmoose 

AREA: Gate DRILL tlOLE I T-53, T-57, T-58, T-28 

S EAY : C 

LAB CO?iPOSITE ;;- 39 

ANALYTIC1.L DATA 

,- 
SAfi?L E 

cm 3jl. Cr . 

HEAD 

i.G3 

+ 28 MESH - 28 M FROTII 
FLOAT PRODUCT 

i.4u .. -- 

SINJLATED 
PRODUCT 

..w 

Ash % 18.85 6.84 

V.H. x 19.38 23.14 24.31 23.20 

R.M. X '0.56 0.39 0.48 0.41 

F.C. % 61;21 66.52 . 69.55 

s. x 0.43 0.52 0.52 0.52 

F.S.I. 4' 4% 5f : 45 

Contribution 
to Product % -- 92.3s 7.62 w- -_ - 

Recovery % -- 52.69 40.12 51.46 

F . 
.’ 

CYCLOEF EtI~Ii~EEf~JNG SALES LTD. 

J 



DATA SU~iXZRY -_c_----- 

PROJECT: Bullnoose 

AREA: Gate 

. 
APIALST I C/d- DATA 

SAIiPLE HEAD -- 

Sp. Gr. 1.46 

Ash % 20.72 

V.M. x 19.51 

R.M. % 0.63 

F.C. s: 59...14 

s. % 0.40 

F.S. 1. '3 

Contribution 
to Proc1Lx~~ % '-- 

Recovery % -- 60.09 42.31 57.68 

DRILL HOLE ; T-55, T-56 

SE&:: C 

LAB COWOSITE ; 38 

‘. 

-I- 28 WESI-I - 28 I.4 FROTt! 
FLOAT PRODLJCT 

SIEIULATED 
PROIWT -we--- 

- 1.43 -- e.. 

7.21 S..lO 7.40 

24.12 23.97 24.09.. 

0.51 . 0.53 0.52 

68.16 67.40 67.99 

0.47 0.50 0.48 

5 5%' 5‘ 

90.06 9.94 -- 

- , 

CYCLOi4t: CllGIi!EI:JiJFIs sntis LTD. 



x; 
TECK K!i:I;!G GROUP LTD. 

PROJECT: Bullmoose 

AREA: Gate 

DATA SlIMU~Y --e__ ---- 

DRILL t]OLE ; T-43, T-59, T-52, T-29, T-45 

SEAM : C 

LAB CO?lPOSITE # 37 

AEALYTTCAL DATA 

/c- SA!l?LE HEAD 

Sp. Gr. lr.48 

Ash x 24.88 

V.K. x 20.08 

R.M. % 0.62 

F.C. X 54.42 

s. 2 0.42 

F.S.I. 4 

Contribution 
to Prodxt % !-- 

Recovery X -- 

-I- 28 MESH - 28 M FROTH SINJLATED 
FLOAT PRODUCT PRODUCT 

1.40 -. SC W" 

6.64 8.79 6.83 

24.19 24.07 24.18 

0.47 0.47. 0.47 

68.70 66.67 68.52 

()%l .-- 0.47 0.49 

6 6 6 

. 
85.82 14.18 .e- ._-._.- . 

44.53 37.85 43.44 

CYCLO?!‘E EflGlilEt!f<If!G SNCS LTD. 



TECK f<IflIi:G GRQUP LTD. 
P. 

DAT!\ SLll IXRY ----- --- 

PROJECT: Bullmoose 

AREA: 'Gate DRILL tIOLE 4' T-53, T-57, T-58, T-28 

SEA!4: B 

LAB COYPOSITE 5 36 

ANALYTICAL DATA 

SAUPL E HEAD 

r-- sp* Sr, i.37 

Ash $ 11.37 

V.M. x 

R. H. X 

F.C. X 

s. x 

F.S.I. 

Contribution 
to Product x 

Recovery % 

23.88 

0.60 

64,15 

0.19 

6 
. 

-- 

+ 28 KESH 
FLOAT 

- 28 I4 FROTH SINULATED 
PRODUCT PRODUCT- 

1.50 -- - -- 

6.86 6.05 6.78 . 

24.34 25.97 24.52 

0.61 0.48 0.57 

68.19 67.50 . 68.13 

0.21 0.20 0.21 

6 6% 6 

86.05 13.95 -- 

82.01 70.42 80.17 

CYCLOiJE EI!GIIJEERJJJG SALES LTD. 



F- TECK NIKING GROUP 'LTD. 

PRO3 ECT: Bullmoose 

AREA: Gate 

ANALYTICA; DATA 

a-. 
SAMPLE . 
cm r-m 3y. "I . 

Ash Z 

V.K. % 

R.N. X 

F.C. %' 

s. % 
F.S.I. 

Contribution 
to Prodxt X 

Recovery I 

HEAD 

1.36 

10.48 

.23.35 

0.76 

6&41 

0.20 

3% 

.-- 

..- 

DRILL H0LE f T-54, T-55, T-56 

LAB COZPOSIT'E # 35 

. - 

-F 28 MSH 
FLOAT 

i.53 

7.12 

23.65 - 

0.63 

68.60 

0.22 

4 

- 28 M FROTH SIMJLATED' 
PRODUCT PRODUCT 

-- -.. 

6.35 

25.19 

0.79 

67.67 

0.19 

5 

87.51 12.49 

86.52 55.20 

7.10 

23.80 

0.64 

68.46 

0.21. 

4 

*a. 

.  .  .._. - 

80.79. 

CYCLOtiE t-:!~GI~!EERI~lS SALCS LTD. 



,- 

PROJECT: Eullmoose 

AREA: Gate DRILL HOLE Z T-59, T-52, T-45, T-47, T-29 

SEA"1: B 

LAB CO?iPOSITE 6 34 

. 

?NALYTICF;C DATA -- 

SA!'IPLE 

Sp. Gi-. P 

Ash % 

v . 8 . % 
R. F:?. % 

F.C. % 

s. x 

F.S. 1. 

Contribution 
to Prodrrci X 

Recovery x 

.- 

* 

HEAD 

'I /.n L.-T" 

11.54 

23.68 

0.60 

63.88 
-. 

0.18 

3% 

-- 

se 

+ 28 I?IEStI - 28 fl FROTH 
FLOAl 

SINLATED 
PRODUCT PRODUCT 

1 A.5: - . - 

6.78 6.45 

24.59 25.93 

0.49 0.49 

68.14 67.13 68.05 

0.20 0.23 0.20 

6 6 

84.79 15.21 

89.52 80 :40 

6.60 

24.86 

0.49 

6 
. . . 

.e- 

88.00 



TECK f-i1 NING GROUP LTD. 

DATA SUXi4RY 

PROJECT: Bul lmoose 

AREA: Gate DRILL HiILE f T-41,. T-42, T-43 

SEAM: B 

LAB COFIPOSITE is 33 

ANALYTI CP,L DATA 

SAM'LE HEAD 

sp. . si- 
1 ?I; -.-” 

Ash % Il.44 

V.M. % 22.34 

R.N. % 0.57 

F.C. % 65.65 -. 

s. %. 0.19 

F.S.I. 4 

Contribution 
to Product X -- 

Recovery % -- 

+ 28 MESH 
FLOAT 

-I ,.:s 

- 28 M FROTH 
PRODUCT 

me. 

6.97 6.50 

23.61 24.33 

0.42 0.38 0.40 

69.00 68.79 68.98 

0.20 0.21 

5% - 6% 

85.96 14.04 

85.25 77.34 

SJMJLATED 
PRODUCT 

6.78 

23.84 

0.20 

5% 

CYCLONE ENGINEERIm SAl.ES LTD. 



DATA SUX?AKY m--e 

PROJECT: Bullmoose 

AREA: Gate, DRILL tlOLE Z T-53, T-57, T-58, T-28 

SEAM: A 
. 

LAB COHPOSITE f 32 

AWALYTI CAL DATA 

SA!,i?L E HEAD 
+ 28 f43-l 

FLOAT 
- 28 H FROTH 

PRODUCT 
SIF?ULATED 

PRODUCT 

Sp. Gr.. i.34 i.53 - -- “m 

Ash X 9.64 6.92 5.90 6.76 

V.M. 4 23.82 23.94 25.12 24..10 

R.H. x 0.46 0.61 0;63 0.62 

F.C. X 66.08 68.53 68.35 68.52 - 

s. x 0.41 0.39 0.35 0.39 

F.S.I. 5 5. 7 5. : 

Contribution 
to Product % -- 91.72 8.25 -- : 

Recovery 5 -- 94.09 68.85 91.32 

CYCLO:!E t:t!fiI ~!fERIrfG SALES LTD. 



/” TECK f:IF!IlX GROUP LTD. 

PROJECT: . 
AREA: 

Bullmoose 

Gate 

DATA SU~MARY~ 

. 

DRILL tlOLE # T-54 (U), T-55, T-56 

SEAFI: A 

i.AB CO?'IPOSITE # 31 

ANALYTICAL DATA 

SA?4PL E 

SF. Gi.. 

HEAD 

i.SG 

Ash X 10.82 

V.M. % 23.74 , 

R.M. % 0.61 

F.C. % 64..!3 

s. % 0.40 

F.S.I. 3 l/2 

Contribution 
to Product % -- 

Recovery % -- 

-I- 28 KEStI - 28 M FROTH 
FLOAT PRODUCT 

i.60 i- 

6.80 

23.93 

0.70 

68.57 68.09 . 

0.36 .0.40 . 

5 7 

.90.18 

91.86 

6.62 

24.53 

0.76 

9.82 

69.22 

SIFIULATED 
PRODUCT 

6.69 

24.04 

0.72 

68.55 

0.38 

5 l/2 

W” 

-_ - .  

89.00 

. 

CYCLONE EtWNEERING SALES LTD: 



- 
TECK f;iINIfKi GROUP LTD. 

PROJECT: Bullmobse 

AREA: Gate 
l 

DRILL tfGLE T-u T-29 

SEAbl: A 
. 

LAB COX'OSITE ; 30 . 

ANALYTICAL DATA 

SAUPLE HEAD 

sp. cir. 1.54 

Ash % 32.78 

V.k % 19.21 

R.M. % 0.44 

F.C. % 47,57 

S.% 0131 

F.S.I. 3 

Contribution -- 
to Product % 

Recovery % -- 63.15 52.12 62.24 

+ 28 MESH - 28 b\ FROTH 
FLOAT PRODUCT 

1.50 - 

6.86 

24.40 

0.59 

68.15 

0.39 

5 l/2 

14.16 

24.48 

0.59 .' 

60.77 . 

0.38 

5 l/2 

SIMJLATED 
PRODUCT P -._<-.‘l 

--_ .  

7.32 - 

24.44 .. 

0.59 

67.65 

0.39 

51/z .- 

93.07 6.93 -c 

CYCLOtiE EI!GI~!CCKXEIS SALES LTD. 



TECK l4IIlIIjG GROUP LTD. 

DATA SUWJJRY 

PROJECT: Bullmoose 

AREA:' Gate ' DRILL'HOLE f T-59, T-52, T-45,. T-47 

t . SEAM: A 

LAB CO?ZPOSITE # 29 
: . . 

ANALYTICAL DATA 

SAMPLE 

Cn IZr vy. Y.. 

Ash x’ 

+ 28 MESH 
HEAD FLOAT 

1 22 -MS . .w.- 

6.90 w- 

V.M. % mm 

R.N. % 0.44 -- 
. 

F.C. % 68.11 -- 

- 28 tl FROTH SIMULATED 
PRODUCT PRODUCT 

-- -.. 

-- 

I -  

s. x 0.36 mm .m" 0.36 

F.S.I. 5 l/2 -- r- 5 l/2 
'. 

Contribution -- 
to Product % 

-- N" I. "" '.,_. 

Recovery % -- "- L- 100.00 %----' . 

CYCLOI'IE EtKIi4EERIl4G hLES LTD. 



r TECK f4IffING GROUf LTD. 

DATA SUil:WRY 

PROJECT: Bullmoose 

AREA: Gate DRILL HOLE + T-41, T-42, T-43 

SEAM: A 

LAB COWOSITE ,P 28 

A!!ALYTI CAL DATA 

SAMPLE 
-I- 28 MESH 

tIEAD FLO;\T 

Ash X 8.24 7;13 7.63 7.30 

V.M. L 22.12 22.31 

R.N. % 0.45 0.63 

F.C. % 69.19 69.93 

s. % 0.35 0.38 

F.S.I. 4 l/2 . 4 l/2 51/2 * 41/2 

Contribution -- 
to Product % 

85.64 

Rccovwy X -- 96.84 

- '28 f-1 FRO& SIE?UtA'I'EU 
PRODUCT PRODUCT 

am. 
.  .  

22.85 22.31 

0.61 0.62 

68.91 * 

0.34 

14.36 -- 

100.00 

.-- 

69.77 

0.36 

97.28 

CYCLOrlE ENG!XERIIG SALES LTD. 

. 



APPENDIX II 

Washability Data of Bulk 
Channel Sample from the "B" 
Seam, Adit No. 1, South Fork, 
Bullmoose Property. 



P.. 
I 

TECK MINING GROUP LIMITED 

BULLMOOSE PROPERTY 

SAMPLE: Channel 1 

TABLE 1: HEAD SAMPLE ANALYSES 

PROXIMATE ANALYSIS 

As'h % 11.35 

Volatile Matter % 23.85 

Residual Moisture % 0.47 

Fixed Carbon % 64.33 

r . OTHER TESTS 

Sulphur % '. 0.23 

Phosphorous % 
. 

0.05 

Calorific Value (B.T.U./lb.) 

Free-Swelling Index 

13,500 

41/2 

Hardgrove Grindability Index 75 

TABLE 2: ESTIMATION OF +4" FRACTION 

Quantity: 5.0% 

Quality: Good 

February 17, 1977 CYcLox ENGINEERING SALES LTD. 



f-- 
TECK fdINING GROUi' LIF!ITED 

TABLE 3: SIZE CONSIST BY DRY SCREENING 

c i--~- 

TABLE 4: DETAI 

SIZE 

4" x 2" 

2" x 3/4" 

3/4" x l/4" 

t/4" x 281~ 

28m x 0 

TOTAL 

\/EIGHT % 

15.73 

17.45 

-22.19 

32.68 

11.95 

100.00 

L SIZE CONSIST BY WET SCREENING FOR 28 MESH X 0 FRACTION 

SIZE WEIGHT % % OF TOTAL 

281~ x 483 42.77 

48m x 60m 8.27 

60m x 1OOm 16.10 

lOOm x 200m 15.59 

200m x 325m 6.99 

325m x 0 10.28 

5.'1 

0.99 

1.92 

1.86 

0.84 

1.23 

TOTAL 100.00 11.95 

CYCLONE EP!GlNEERING SALES LTD. 



r TECK MINIPIG GROUP LIbiITED 

-F 

TABLE 5a: I~IAStlABILITY FOR SIZE FRACTIOFi 4” x.2” 

SP. GR. 

1.30 - 1.40 

i.40 - i.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

-t- 1.80 

TOTAL 100.00 

FRACT 19NAL CWULATI VE 

Floats. Sinks 

I 

1 
Ash % ML. % Ash X Wt. 4: 

4.21 

45.98 

.cI D-" 
1 u - qe_. 

13.03 

18.01 

6.70 

0.57 

0.96 

1 I I 

3.32 

‘)c).11? 
13.-ibJ 

II c3.73 

19.02 73.76 

23.71 91.77 

32.39 98.47 

40.09 99.04 

76.25 100.00 

6.94 

8.!2? 

10.00 

1 tlOQ1 I.e.". 

12.69 

14.18 

14.78 

33 CR i __.“I 

25.16 I 

28.20 

38.04 

62.78 

76.25 

CYCLOllE E:lGII~EERIHC SALES LTD. 
. . 



r- TECK 14INING GROUP LIMITED 

TABLE 5b: MASHABILITY FOR SIZE FRACTION 2" x 3/4" 

SP. GR. 

- 1.30 

1.33 - 1.40 

1.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 -.1.70 

1.70 - 1.80 

+ 1.80 

TOTAL 100.00 14.17 

FRACTIOMAL 

Wt. x Ash % 

1 10.43 

41.20 

6.32.- 

15.04 

17.27 

6.15 

1.98 

-1.61 

3.46 

8.03 

13.38 

15.83 

21.99 

27.42 

35.91 

66.99 

CWIULATIVE 
- 

Floats Sinks 

Wt. % Ash % I vt. % As-h % 

10.43 3.46 

51.63 7.11 

57.95 7.79 

72.99 9.45 

90.26 11.85 

96.41 12.84 

98.39 13.30 

100.00 14.17 

100.00 14.17 

89.57 15.42 

48.37 21.71 

42.05. 22.96 

27.01 2i.93 

9.74 35.69 

3.59 49.85 

1.61 66.99 

CYCLONE ENGINEERI!dG ?4LES LTD. 



, 

,H--.. 
TECK CIINING GROUP LIMITED 

TABLE 5c: WASHABILITY FOR SIZE FRACTION 3/4“ x l/4” 

T 
SP. GR. 

- 1.30 

1.30 - 1.40 

1.40 - 1.45 

5.45 - 1.50 

1.50 - 1.60 

1.60 - lc70 

1.70 - 1.80 

+ 1.80 

TOTAL 100.00 11.54 

FRACTIONAL 

Wt. .% 

18.34 

47.34 

8.88 

6.5-l 

11.24 

3.67 30.52 

2.01 

2.01 
4- 

Ash i 
-- 

2.68 

6.61 

13.29 

17.22 

23.12 

35.34 

59.39 

‘1 CUWLATIVE 

' Floats 

IaL. % Ash 9: IIt. % Ash % 

18.34 

65.68 

74.56 

81.07 

92.31 

95.98 

97.99 

2.68 100.00 11.54 

5.51 81.66 13.54 

6.44 34.32 23.09 

7.30 25.44 ?fi, 51 

9.23 18.93 29.70 

10.04 7.69 39.33 

10.56 4.02 47.37 

11.54 2.01 59.39 100.00 

Sinks 

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

--.- 

CYCLONE ENGINEERIIiG SALES LTD. 



TECK MINIFIG GROUP LIMITED 

TABLE 5d: UASHABILITY FOR SIZE FRACTION l/4" x 28 Mesh 

SP. GR. 
t 

- 1.30 

1.30 - 1.40 

?.40 - 1.45 

1.45 - 1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 

TOTAL 100.00 8.20 

FRACTIONAL 

\4t. % 

49.09 

35.60 

2.89 

3.26 

3.47 

2.17 

1.09 

'2.43 

Ash % 

2;29 

6.86 

14.95 

20.02 

24.51 

32.26 

36.60 

66.01 

CUMULATIVE 

Floats -' 

ut. % 

49.09 

84.69 

87.58 

90.84 

94.31 

96.48 

97.. 56 

100.00 

Ash % 

2.29 

4.21 

4.57 

5.12 

5.83 

6.43 

6.76 

8.20 

Sinks 

\!t. % 
- 

100.00 

50.91 

15.31 

12.42 

9.16 

5.69 

3.52 

2.43 

Ash % 

8.20 

13.91 

30.30 

33.87 

38.79 

47.50 

56.90 

66.01 
- 

_ .e . , .  .  

CYCLONE EtIGIFIECRIIIG fALES LTD. 



, 

r 
TECK MINING GRdUP LIMITED 

TABLE,Se: HASHABILITY FOR SIZE FRACTION 28 Plesh x 48 Mesh -- 

SP; SR. 

i - 1.30 

1.30 - 1.40 

7.6 - 1.45 

1.45 -1.50 

1.50 - 1.60 

1.60 - 1.70 

1.70 - 1.80 

+ 1.80 I=== TOTAL 

- 

1 

FRACTIONAL 

wt. % .Ash % 

64.89 1.80 

24.17 6.60 

n -UP L.13 q.3 AC Id. VJ. 

1.96 15.32 

2.93 28.55 

0.66 32.34 

0.43 38.36 

2.81 70.72 

100.00 6.55 

I-~- Floats w. % I---- 64.89 I 89.06 

n, 3-l 31.LI 

93.17 

96.10 

96.76 

97.19 

100.00 
1. ! 

Ash % 

1.80 

3.10 

3.35 

3.60 

4.36 

4.55 

4.70 

6.55 

r Sink 

Wt. % 

100.00 

35.11 

1R nn 
I”. J-8 

8.79 

6.83 

3.90 

3.24 

2.81 

Ash 9: 

6.55 

15.34 

2/l cc Y-r. "V 

39.85 

46.88 

60.66 

66.43 

70.72 

..--- - . 

CYCLOHE ENGINEERIlK SALES LTD. 



f- 
TECK MIMING GROUP LIMITED 

TABLE 5f: WASHABILITY FOR SIZE FRACTION 48 Mzsh x 100 i?esh 

FRACTIONAL CUMULATIVE 

SP. GR. 
I 

Floats Sinks 

Wt. % 1 Ash % ut. % Ash % !Jt. % ' Ash % 

- 1.30 59.70 1.73 59.70 1.73 100.00 7.27 

1.30 - 1.40 25.31 5.50 85.01 2.85 40.30 15.49 

1.40 - 1.45 2.33 12.90 87.34 3.12 14.99 32.35 
1 

1.45 - 1.50 2.63 14.98' 89.97 3.47 .12.66 35.93 

1.50 - 1.60 .5.67 24.92 95.64 4.74 10.03 41.43 

1.60 - 1.70 0.42 33.28 96.06 4.86 4.36 62.90 

1.70 - 1.80 0.36 41.14 96.42 5.00 3.94 66.05 

+ 1.80 -3.58 68.56 100.00 7.27 3.58 68.56 

-.-.. ..- -.̂ I- ---- 

TOTAL 100.00 7.27 I 

/” ’ . 

CYCLOi.IE EIIGINEERING SALES LTD. 



TECK f~1INING GROUP LIflITED 

TABLE*: WASHABILITY FOR SIZE FRACTIOM 4" x 100 Mesh -- 
(Reconstituted) 

FRACTIONAL 

- 1.30 28.78 2.36 

1.30 - 1.40 40.11 7.05 
I 

i.4u - -1.45 
I 

6.09 13.62 

1.45 - 1.50 7.66 .17.59 

1.50 - 1.60 10.19 23.22 

1.60 si 1.70 3.85 30.50 

1.70 - 1.80 -1.32 

+ 1.80 2.00 

t 

TOTAL 100.00 

36.33 

CUMULATIVE 
3ats I Sinks Flc 

74.98 

82.64 

92.83 

96.68 

98.00 

100.00 

~ Ash % k&z. % Ash X 

2.36 

5.09 

5.78 

6.88 

8.67. 

9.54 

9.90 

11.02 

100.00 

71.22 

31.11 

25.02 

17.36 

7.17 

3.32 

11.02 

14.52 

24.15 

26.72 

30.74 

41.44 

54.12 

65.86 

CYCLONE ErKINEERICS SALES LTD. 



TECK MIFJING GROUP LIFlITED 

TABLE 6: FROTH-FLOTATIOM Ai'tD ANALYSES OF PRODUCTS 

TEST CONDITIONS: 

Reagents HIBC & Fuel Oil 

Reagent Composition 

Reagent Consumption 1.05 lb./ton 

Solids C;'eight 4: in Pulp 

1:4 

A: SIZE FRACTION 48 MESH X 0 

TIME 

30 sec. 

30 - 60 

6f-l - 90 

90 - 120 

20 - 150 

ailings 

TOTAL 100.00 

-- 

YIELD '% 

81.37 

5.18 

2.29 

1.79 

WV 

9.37 

ASH % 

5.62 

12.48 

23.67 

28.76 

mm 

41.27 

-- 

10.14 

V.M. x 

25.54 

25.31 0.74 61.47 

-- 

-- 

B.. 

MS 

I -  

F.C. % 

68.11 

.w- 

S% 

0.25 

0.20 

0.16 

0.12 

-- 

0.11 

0.23 

CYCLONE ENGINEERING SALES LTD. 



TECK NINING GROUP LIIIITED 

B. SIZE FRACTION 48 f\ESH X 100 MESH 

TINE YIELD % ASH % V.M. X 

30 set 93.59 5.37 25.37 

30 - 60 1.83 17.27 -- 

60 - 90 
I 

-- 1 -- 1 -- 

go - 120 -- -- -- 

120 - 150 -- -- -- 

Tailings 
I 

4.58 58. 
I 

C. SIZE FRACTION 100 MESH X 0 

TINE C-P 

30 sec. 

30 - 60 

60 - 90 

90 - 120 

120 - 150 

Tailings 
--- 

TOTAL 
--- 

a 

I 
’ YIELD Z 

68.38 

7.19 

5.75 

2.80 

-a 

15.88 

100.00 

10.99 24.79 

-- 

-1 

"- 

50.67 -- 
--- 

13.84 -- 
l 

R.E:. % 
-.- 

0.48 

-- 

mm 

..- 

-.m 

-- 

w.. 

F.C. % 

68.78 

IS 

-- 

-- 

-- 

-- 

..m. 

R.M. X 

0.43 

0.48 

0.56 

0.54 

. ..w 

-- 

-.m 
I_.- 

F.C. % 

68.08 

67.04 

67.03 

63.68 

..- 

W" 
- 

m... 

sx 

0.22 

0.21 

-- 

SW 

.w- 

0.04 

. CI. 
U.L I 

SX 

0.28 

0.22 

0.23 

0.22 

W" 

0.07 
-- 

0.24 

CYCLONE ENS 

PX 

0.03 

mm 

-- 

-- 

-w-- 

VW 

. ..- 

PX 

0.03 

-- 

-- 

we 

..- 

-w 
-. 

-- 
-e 

F.S.I. 

8 l/2 

7 l/2 

.-w 

-- 

F.S.I. 

8 l/2 

8 

7 l/2 

7 

m . .  

-- 

- 

.ERIidG SALES LTD. 



., 

f- TECK MINING GROUP LI!iITED 

TABLE 7: CLEAN COAL COUPOSITES FRO!4 SIZE FRACTTOM c?t AXALYSES ----. 

2" x 3/4" 

3/4" x l/4" 

l/4" x 28m 

28 m x 48 m 

I 48 m x ?DD m 

SP. GR. YIELD 7; ASH % F.S. I. 

1.40 

1.40 

1.50 

1.80 

a- 

50.19 

51.63 

81.07. 

97.57 

100.00 

100 00 . 

6.94 

7.11 

7.30 

6.76 

6.55 

7 nv I .L/ 

4 

4 l/2 

5 .. 

7 l/2 

8 

8 i/2 

. 

CYCLOM EFIGIKERIfG SALES LTD. 

. 



TECK ;tINIMG GROUP LINITED 

TABLE 8: ANALYSES OF CLEAN COAL 

SPECIFIC GRAVITY 1.50 

YIELD % 83.27 

PROXIMATE AFIALYSIS: 

Ash I 

Volatile Matter % 

6.55 

24.22 ,' . 

Residual Moisture % 0.71 

Fixed Carbon % 68.52 '--- 

Carbon % '81.70 

Hydrogen X 

Oxygen % 

Nitrogen X 

Sulphur X 

4.72 

'5.72 

1.09 

0.22 

OTHER TESTS: 

Phosphorous X 0.03 

Calorific Value (B.T.U./lb.) 

* Free Swelling Index 

Hardgrove Grindability Index 

14,450 

61/2 

77 

. 
CYCLONE' ENGINEERING SALES LTD. 

, . 



/-. 
TECK HINING GROUP 'LINITED 

TABLE 9: ANALYSES OF REJECT 

YIELD % 

PROXIMATE ANALYSIS: 

Ash % 34.18 : 

Volatile Natter % 22.02 

0.63 :;' Residual Moisture X 

Fixed Carbon % 

SULPHUR % 

SiO2 % 

A1203 % 

Fe203 % 

CaO % 

MgO % 

Na20 % 

Ti02 X 

P*O5 '% 

so3 % 

K20 % 

16.73 

43.17 

! 
6.14 ~-- “, 

,48.44 . 

19.66 .. 

3.23 

15.40 

3.75 

0.75 

0;80 

1.01 

0.62 

0.67 

CYCLONE ENGItIEEi?ING SALES LTD. 
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TABLE 9 continued 

ASH FUSIBILITY: 

Initial Deformation Temperature 

Oxidizing Reducing 
Atmosphere Atmosphere 

2180 OF 2-t60 OF 

Softening Temperature (Spherical) 2220 OF 2.180 OF 

‘Softening Temperature (tlemispherical) 2280 OF 2260 OF 

Fluid Temperature 2520 OF 25Ot.j OF 

TABLE 10: ESTIMATION OF CLAY CONTENT FOR REJECT 

Clay Content: Low 
. 

C&LONE ENSINEERING SALES LTD. 
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SAMPLE Channel 1 

Size 4"'~ 100 Mesh 

~‘lASHAi3ILI-i-Y CUWES 

0 2 
EXPANDED ASH O/o 

4 6 

*  ---c---b--+-- 

- - 
0 .I0 20 30 

ASH % 

-- 

I - FLOA-fS 
2 - LxPWCfID FLOATS 

3- SlXicS 

3- SPECIFIC GftWTY 

5 - ELEIJENTARY list1 

G - EJEAR GRAVITY I.IATEHl/\L 

8 IO I2 13 I6 18 

40 50 60 70 80 . 90 1’ 

# 

2.3 
. --,--~,---r.-------.--- - ‘---1 

2.2 2.1 2.0 1.3 1.8 1.7 1-G 1.5 1.4 I 

SPECIFIC CR,:VITY 
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