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INTRODUCTION 

During the period June 1, 1977 to Se>temker 30, 1977 Teck Corporation 

Ltd. under an option agreement with Brameda Resources Ltd., carried 

wt an exploration program on the Bul2noose property located in the 

Sukunka coal area (Fig. 1). The program was essentially a continuation 

of the on-ooing evaluation of the Gates coal measures. It was 

designed to confirm previous reserves and further evaluate the 

stripping potential and coal quality. The program consisted of diamond 

drilling, aditinq, seam trenching and detailed mapping. 

An exploration camp was maintained throughout the programme and 

accommodated an average work force of thirty (30) men. Technical 

staff included three geologists, a mining engineer and a reclamation 

officer. 

Road building and drill and adit site preparations under the supervision 

of the reclamation officer constituted a significant part of the 

programme. A total of 11.7 kilometres of new road was put in and 

existing access roads were upgraded. 

Reclamation and forest abatement measures continued throughout the 

programme andwereco-ordinated with the Reclamation Branch of the B.C. 

Ministry of Mines. A detailed report will be forthcoming in early 

February, 1973. 
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PROPERTY 

The Bullmoose property of Brameda Re;;ources comprises five wholly owned 

coal licences (Fig. 2). Furthermore, Brameda Resources, under a 

renegotiated agreement with B.P. Cana& Ltd. retains rights to 

portions of Gates coals in certain licences. Specifically, Brameda 

is entitle? to all seams of Gates coal within certain licences to a 

depth of 500 feet to the floor of the bottom seam ("A" Seam). 

DIAMOND DRILLING 

The drilling contract was awarded to Connors Drilling of Vancouver 

and was set for 10,000 feet. Diamond drilling commenced on June 9 

and was terminated September 12. Two drill rigs were used: a skid- 

mounted Longyear Super 38, and a Nodwell-mounted Boyles 20A. All 

drilling was HQ wireline except for forty-one (41) metres of NQ 

required to finish drill hole T-67.' The two rigs were double shifted 

and averaged 12 metres per ten-hour shift, including moves. 

Thirty-six (36) drill holes were completed for a total of 3,310.O metres, 

of w;.ich 821.4 metres was for B.P. Canada Ltd. Twenty-one (21) holes 

were drilled in the South Fork area and fifteen (15) in the West 

Fork area, for an average hole depth of 91.9 metres (Fig. 3 ). 

Spacing of drill holes was based on a 300-metre grid and completed the 

drill program initiated in 1976. 
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SURVEYING 

Surveying qf drill holes, adit sites and coal trenches was carried out 

by McWilliam, Whyte, Gable and Associates of Prince George, B. C. 

(Zigs. 4 and 5). Surveying of coal trenches was also done by 

Teck Corp. personnel and tied into the main survey. A xmversion from 

N.T.S. to U.T.M. grid was made. Survey hubs were located in the 

Bullmoose Valley to facilitate control for future plant site location 

and related infrastructure. 

Topographical surveying was done by Burnett Resources Ltd. of 

Vancouver using aerial photography done in September, 1976. New 

topographic maps on a scale of 1:5,000 were produced and used for 

detail mapping, trenching, and geological interpretation (Figs.12 and 13) 

GEOLOGY 

The 1977 program involved further exploration of the coal bearing 

Gates member of the Commotion Formation. More directly it centred on 

1-he South Fork and West Fork areas of the Bullmoose property. 

I:eca"se of the information available from previous reports regional 

geoloq, need not be repeated (Fig. 6). Changes involving local 

geology as re:xted to structure and stratiqraphy were minimal. 

i;r!rd trenching was carried out as close to section lines as possible 

in order to give proper definition of the surface traces of the A, B, 

C, D, and 1: s(..xns. Cepth of overburden limited trenching in certain 

ereas, especially in the West Fork area. In all 71 trenches were dug 
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for an average length of 7 metrrs. A backhoe "as used to expose 

seams along the main access road but it had limited success due to the 

rough terraln. 

Detailed surface mapping was updated and supplemented that done in 

previous years by Brameda geologists (Figs. 7 & 8 ). NO I&W faults 

were encountered and a small thrust previously observed on the South 

Fork was trenched and mapped in detail. Structural cross-sections 

were constructed for the South Fork and West Fork areas and confirm 

the previous structural interpretation given. structural contour maps 

were also made and again demonstrate the Structural simplicity 

of this deposit (Figs. ll& 12). 

Isopach maps for each seam have been constructed using drilling and 

geophysical data (FLqs. 9-9d, 10-10~) 

GEOPHYSICAL LOGGING 

Geophysical logging was carried out by B.P.B. Instruments of Calgary, 

Alberta. The logging unit was leased on a full-time basis necessitated 

by the fairly short time between hole completions. 

Radiation logging consisted of gamma-ray, sidewall density and 

caliper. Detail density (LSD and BRO) and caliper logs were used 

in detailing coal seams and proved most valuable. In a few cases poor 

hole conditions made it impossible to run 199s. Copies of geophysical 

logs are enclosed with this report. 
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CORE LOGGING AND SAMPLING 

All drill cores were logged in detail and stratigraphic logs in 

COhImar f0I-m Were prepared on a scale Of 1:200. Coal seams were 

described in detail and those having a thickness considered .nineable 

(greater than .6 metres) were sampled. In most cases only coal 

sections were Smpled but in others rock partings were included for 

the purpose of studying the effects of including them as part of a. 

mining sequence. It should also be noted that selected coal sections 

were divided into plies and analyzed separately in order to gain more 

detailed information on coal quality. 

Coal recoveries were very good and are summarized as follows: 

A Seam 90.0% 

B Seam '94.3% 

c seam 83.0% 

D Seam 80.1% 

E Seam 76.0% 

All coal cores were shipped to Birtley Engineering in Calgary for 

proximate analysis. Proximate analysis was done on raw coal for 

ash, sulphur and l-.S.I. 
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Camposlting of each sam representing porticvls of the deposit was also 

done. Proximate analysis or composi+.es was done for ash, volatile 

matter, figed carbon, sulphur, F.S.I. and H.G.I. Washability studies 

were then carried out and the clean coal products were analyzed 

a.ld tests were run Zor fluidity (Geisler plastometer) and dilation. 

Results of COTS analysis are shown in Appendix I. Stratigraphic logs 

are enclosed with the report under a separate cover. 

ADITING AND BULK SAMPLING 

During the 1977 prograane six new adits were driven, and one adit 

driven during the fall of 1976 was re-opened. Five adits were in 

the South Fork area and two in the West Fork area (See Fig. 3) 

The purpose of the adit program was threefold: 

1. TO obtain bulk samples for pilot wash plant studies; 

2. To obtain clean coal products for coking tests; 

3. TO determine the extent of oxidation w.r.t. the depth of 

overburden. 

The p&hod of drivage was drill and blast with mucking done using a 

slusher. All equipment was air-powered; (air slusher, air ventilation 

fan, air drills, and auger). Site preparation was done with a D-6 

bulldozer and a diesel powered front end loader was used to clear the 

coal on surface. Adits were driven on a two-shift basis using two 

miners per shift, plus a supervisor. Full seam samples were taken 

which amounted to between 8 and 10 tonnes. 
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A total of 260 metres of drivaqe, 70 metres of re-opening, ard 25 metres 

of portal preparation was done. Average adit length was 43 metres 

and a total of 63 metric tonnes of samples were taken. 

Adit sites were surveyed and adit profiles constructed (Figs.15-15d, 16-16b) 

After sampling was complete the adits were closed off and fully 

reclaimed. Coal samples were shipped to Birtley Engineering in 

Calgary for analysis. All results are enclosed under separate 

CO”WZ. 

COAL QUALITY 

With the exception of the "B" seam and the lower split of the "A" 

seam the Gates coals include varying amounts and thicknesses of 

rock bands. Generally, the discrete coal piles appear clean and 

include a majority of bright bands indicating a high amount of 

vitrainous components. These features combined with results from 

proximate analysis and washability tests suggest that most of the 

residual ash is inherent in nature. The "C" and "D" seams have a 

higher amount of residual ash after cleaning and is probably remted 

to the fact that they contain a preponderance of thin shaley partings. 

The effects of oxidation on coal quality have not been fully 

determined. 
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Proximate Analyses (Summary) 

The following tabulation shows average proximate analyses of drill 

core samples canposited from different hcles for each seam. The 

samples are raw and are analysed on an air dried basis. 

RM% Ash % VM % FC% S% F.S.I. ----- - 

"A" Seam 1.27 10.80 23.45 64.47 0.43 6 

"B" Seam 1.18 11.72 23.75 63.35 0.34 5% 

"C" seam 1.32 31.22 19.15 48.3C 0.49 4 

"D" Seam 1.33 46.90 16.80 35.16 0.42 llr 

"E" Seam 1.75 18.95 24.05 55.25 0.66 7 

The same samples after cleaning at 1.50 S.G. yielded the following 

results. Note t‘ne increase in the Free Swelling Index of the "C" and 

"D" Seams. 

RM% Ash % VM % --- 

"A" Seam 0.65 6.77 24.10 

"B" Seam 0.86 7.48 24.03 

"C" seam 1.07 11.67 23.45 

"D" Seam 1.26 12.36 24.73 

"E" Seam 1.05 5.95 27.05 

FC % 

68.47 

67.62 

63.80 

61.63 

65.95 

S% F.S.I. -- 

0.39 6% 

0.31 5% 

0.58 6 

0.61 6 

0.64 7; 



Bulk Plant Testing (Summary) 

After washability tests were carried out on adit bulk samples and 

certain parameters established,bulk plant washing proceeded for each 

-earn with the following results: 

South Fork: 

Raw Coal 

Ash % FSI - - 

"A" Seam 28.8 3 

"B" Seam 11.8 7 

"C" Seam 24.6 5 

"D" Seam 43.8 3 

"E" Seam 25.8 5 

Clean Coal 

RM % Ash % -- 

1.1 6.8 

0.8 7.3 

1.2 7.5 

0.9 7.4 

0.7 7.6 

VM % FC % S % -- - 

21.4 70.7 0.5 

23.9 68.0 0.28 

26.3 65.0 0.65 

27.1 64.6 0.6 

28.0 63.7 0.56 

Overall 
FSI Yield % 

6 67.9 

65 83.3 

8 43.7 

Et 35.9 

rl$ 68.2 

West Fork: 

Raw Coal Clean Coal 
Overall 

Ash % FSI RM % Ash % VM % FC % S% FSI Yield % -----__ -- 

"A" Seam 19.7 6 1.4 7.3 25.0 66.3 0.53 711 75.1 

"B" Seam 14.5 6% 1.7 7.5 25.0 65.8 0.38 ? 81.3 
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COAL RESERVES 

Reserves for both the West Fork and South Fork were recalculated 

based on this years additional drill information. The geological 

definition of the various seams in tl;e South Fork is regarded as 

sufficient to consider the calculated reserves of coal in place as 

final. IP the West Fork area certain structural ambiguities as well 

as the changing character of the seams, will have to be clarified before 

a final reserve calculation can be made. However, the calculated 

reserves of coal in place is regarded as accurate insofar as 

available data is concerned and can be classed as "drill-indicated". 

The method of reserve calculation takes into account the dip of the 

various seams in their respective reserve block. In the South 

Fork the reserve blocks are drawn on the structure contour map, each 

block occupying an area of fairly uniform dip. In the West Fork the 

reserve blocks are limited to areas where the "A" seam is under less 

than 152 metres of cover (Figs. 17-17d, 18-18d). 

In mch area the coal tonnages are measured from plans by the use of 

a planimeter. 
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For overburden calculations cross sections were used. The specific 

gravity of each seam was determined by Birtley Engimering and are 

as follows: 

"A" Seam 1.34 

"B" Seam 1.36 

"C" seam 1.46 

"D" Seam 1.66 

'YE" seam 1.48 

Coal in Place 

The smary of coal in place calculations are shown in Table I. The 

increase of some five million tons in the South Fork over last years 

figure is largely due to the inclusion of the "E" seam as well as 

corrections being made for dip. In the West Fork the extension of 

reserve blocks into areas of deep& overburden (1;2 metres) almost 

doubled last years figure. 

Table I: Coal in Place (Summary) 

South Fork (Metric Tons) 

Block "A" Seam "B" Seam "C" seam "D" Seam "E" Se,m" Total 

I 2,909,286 4,443,327 1,110,464 429,628 8,892,705 

II 3,575,407 6,596,774 2,291,536 2.243.431 507,159 15,214,307 

III 2,579,690 5,018,364 1,636,402 1,756,896 704,645 11,695,997 

IV 3,606,061 6,555,522 2.256.467 2.409.393 757,600 15,585,043 

Total 12.670.444 22,613,987 7,294,869 6,839,348 1,969,404 51,388,052 M.T. 
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Table I: (Cont'd: 

West Fvk (Metric Tone) 

Block "A" Seam "B" Seam "C" seam “D” Seam "E" Seam Total 

I 2,903,713 5,470,083 2,437,470 2,950,623 13,761,895 

II 3,395,593 6,192,093 2,806,901 3,511,759 15,906,347 

-111 1.715.849 2.517.564 4,233,413 

TOtal 8,015,155 14,179,740 5,244,371 6,462,388 33,901,654 M.T. 

Total coal reserves - West an& South Forks 85,799,706 M.T. 

Clean Coal 

Based on the results of bulk plant testing the re.serves on a "clean coal 

basis" are as follows: 

Table II: 

South Fork 

"A" Seam 

Q" seam 

"C" seam 

"D" Seam 

"E" Seam 

West Fork 

coal in place (M.T.) Yield % 

12,670,444 67.9 

22,613,9&j 83.3 

7.294.869 43.7 

6,839,348 35.9 

1,969,404 68.2 

"A" Seam 8,015,155 75.1 

"B* Seam 14.179.740 81.3 

"C" seam 5,244,371 (43.7) 

"D" Seam 6,462,388 (35.9) 

Total Clean coal 

Clean Coal 

8,603,231 

18,837,451 

3,187,857 

2,455,325 

1,343,133 

34,426,997 

6,019,381 

11,528,129 

2,291,790 

2,319,997 

22,159,297 

561586,294 

Note that the yield figures for the "C" and "D" Seams in West Fork are 

projected from tte results in South Fork. 
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Ovetbzrden Ratios 

The total overburden ratio for the South Fork is 3.71 Cubic metres of 

rock per metric tonne of coal; or 9.65 metric tonnes of rock per 

metric tonne of coal. 

In the West Fork the overburden ratio would be nearly double the 

figure of 5.6 cubic metres rock per metric tonne of coal that was 

calculated last year. 

RECOMMENDATIONS 

1. Some fill-in drilling is required on both the South Fork and West 

Fork areas; more so on'the South Fork. 

2. This years program of seam tracing using hand trenches was not 

entirely successful due to the'thick overburden present in some 

areas. Data on seam boundaries is lacking on portions of the 

South Fork and the whole southern periphery of the West Fork. A 

limited programme of seam tracing by bulldozer is therefore recommended; 

and in areas sensitive to env;ronmental damage, rotary drilling 

would be implemented. The program should be designed to accommodate 

possible requirements in the current engineering study of the area. 

A proposed plan of operations has been enclosed (Fig. 19). 

Respectfully submitted, 

B. I. McClymont 



STATEMENT OF QUALIFICATIONS 

I, Bruce I. McClymont, of the City of Vancouver in the Province of 

British Columbia, hereby certify that: 

1. I am a graduate of the University of Alberta, Edmonton, with a 

degree in Geology, B.Sc. (1974). 

2. I have practiced my profession as a geologist for three years. 

3. I am a member of the Association of Professional Engineers, 

Geologists and Geophysicists of Alberta. 

4. I have been employed by Geophysical Engineering Ltd. for two years 

and I have spent two field seasons on the Bullmoose property. 

5. This report is based on data from work carried out by myself and 

other geologists and engineers who have worked on the property. 

Dated this 19th day of December 1977, in the City of Vancouver in 

the Province of British Columbia. 

B. I. McClymont, P.Geol. 



!SNDORSEM?ZtTT 

I, Ruben ST. verzosa, a geologist of Geophysical Engineering Limited, 

hereby endorse the report entitled "1977Exploration Program on the 

&llmoose Property" by Bruce I. McClymont as a true account of 

work performed on the Bullmoose coal property of Brameda Resources Ltd. 

during 1977, and, for all intents and purposes as if it were my own, 

and, to the best of my knowledge the said report complies with 

rules and regulations under the Coal Act. 

// 
Ruben 5. Verzosa, P.l?ng. 

December 19, 1977 
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CLIENT: TECK CORPORATION DATE : 

c ’ 

CORE SAMPLES 
RAW ANALYSIS 

LAB. NO. 1 IDENTIFICATION 
I 

9081 I I T-64, Al Seam 9081 

9082 9082 

T-64, Al Seam 

~-64 A2 Seam ~-64 A2 Seam 

9083 ~-64 Bl Seam ~-64 Bl Seam 

9084 ~-64 82 Seam ~-64 82 Seam 

9085 9085 5-64 C. Seam 5-64 C. Seam 

~ R-M.% ASH% 1 S.% 1 REHARKS 

1.0 6BJ o 46 .' .-----___----‘---------‘------ 

6.9 - 0.46 

-02 _____ -___--__---------- 17.9 0.24 .kL_4r_i~~~~?2~2~ 

18.1 0.24 dry basis 

1 .o 24.7 0.46 air dried basis ,_________-_-_________------_-___I___________ 

24.9 0.46 dry basis 

I.9 33.3 
~ 9086 ~-64 D Seam 

--- ---__ e __- -____ L!!i?? ----_ _a_'!-~_4r_i_e_d_!2~~b_a_S_'_s_ 

33.9 0.37 dry basis 

1.1 7.8 0.27 air dried basis 
YOBJ T-65 

---- ----- 
Bl Seam 

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

7.9 0.27 dry basis - 
1.0 21.0 0.35 air dried basis -------__ ____________----__ -------___-_____ 

9088 T-65 B2 Seam 2i.2 0.35 i dry basis 

1.2 24.2 0.51 air dried basis 
9089 T-65 C Seam 

-----____ _____-___----------.---------------- 

24.5 0.52 
.- 

diy basis 

1.1 6.6 .~ 0.41 air dried basis ------e__ ---_________------.---------------- 
9090 T-65 Al Seam 6.7 0.41 dry basis 

Birtley Engineering 
S”bsid;.fy o,t‘ml we*, S,*.,,“d”,l”‘es 



CLIENT: 

I LAB. NO. 

9091 

DENTIFICATION 

T-65, A2 Sean 

9092 
T-65 D Seam 

9093 T-66, Al Seam 

9094 T-66 A2 Seam 

9095 T-66 Bl Seam 

/ 9096 T-66 82 Seam 

9097 T-66 C Seam 

9098 T-&H Seam 

r-l~ ‘D’ 

9099 

9100 

T-68 Al Seam 

T-68 A2 Seam 

L 

TECK CORPORATION DATE : 
CORE SAMPLES 
RAW ANALYS I S 

R-M.% ASH% 

1.1 19.6 , .--- ----------- --- 

19.8 

1.2 47.9 .-------__ ___---- 

48.5 

1.1 7.4 L/ 

---I 7.5 Jo 

1 .o 8.1 c/ 

I 8.2 i' 

.-J-Z ----- Ai&-- 

6.9 

1.1 19.6 ------:-* ___-_--- 

19.8 
I 

1.2 22.1 
- - - - - - - - - _. __ _ 

22.4 

-12----v -4Q,4--- 

40.9 

i 

-I-L ---- -_1.&-“_- 

5.9' 

-LA ---_ -zL.L--- 

28.0 

S.% REMARKS 

0.78’ air dried basis 
____--^--_-_-------------- 

0.79 dry basis 

0.34 air dried basis 
-------------------- ----__ 

0.34 dry basis. 

0.45 air dried basis 
_______-_-____-_-_________ 

0.46 dry basis. 

0.41 air dried basis 
______--__-_______________ 

0.41 dry basis 

A.29. ____ akdrLdbnX5~ 

0.29 dry basis. 

0.40 air dried basis 
______---________-________ 

0.40 dry basis 

0.53 air dried basis 
_. _ _ .-. -. _. - -. - _. _. __. 

0.54 dry basis. 

--QZLl _ __ _. a-L hk!! h.Cs. 
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CLIENT: TECK CORPORATION 
CORE SAMPLES 

DATE : 

\ 
RAW ANALYSIS 

i __. 

__. 

.-. 

._. 

._. 

I 
. . 

1 . 

. . 

1 
. . 
- 

-_____-_________ 

---____--_______ 

dry basis 

air dried basis 
-. - -. -. -. -. . _, 

dry basis 

air- llrjed w 

dry basis 

air-drizd..tzuk 

dry basis 

_---___-________ 

\ 

LAB. NO. IDENTIFICATION 

T-68 Bl Seam 

R.M.% 

1.2 .__--__--. 

ASH% 

7.2 .-__---- 

7.3 

S.% 
0.29 -------. 

0.29 

0.31 --v--v-. 

0.31 

0.48 ------ -. 

0.49 

0.48 _^ --_--_ 

0.49 

0.44 _____c-. 

-0.45 

0.49 w--_-w-- 

0.50 

0.30 -. _. -. .-. 

0.30 

a&L-. 

0.32 

nJL4i.-. 

0:45 

_____--_ 

1.0 .---- ---_. 
9102 T-68 82 Seam 

T-68 C Seam 
1.2 ,-----mm__ 

9103 

T-68 D Seam 
1.1 20.2 _ _ _ - - - -, 

20.4 

T-70 Al Seam 
1.2 6.6 .---- ---, 

6.7 

9106 T-70 A2 Seam 
8.3 __-_c-__ 

8.4 

1.2 -_---____ 7.0 -. -- -. 

7.1 
9107 T-70 Bl Seam 

-LA--- .Ul.,L--- 

16.3 
9108 T-70 82 Seam 

-Lh--- 358---. 

36.3 
T-70 C Seam 

.- 

Birtley Engineering 
S”b,idi.rf or o,.ai we,, St.., Ind”ltrie* 
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. page 1 of 1: 
. CLIEST: TECK MINING GROUP LTD. DATE : July. 1977 

CORE SAMPLES 

SAMPLE 
LA3. NO. IDENTIFICATION 

9187 ) T-67-i 

9188 T - 67 - E 

T - 68 - D2 
91% 19.40-20.19 

20.95-21.35 

9190 T - 69 - Al 

I 
9191 I 

T - 69 - A2 

9192 1 T,-~69 - Bl 

9193 

-TzftE- 

9195 
I 

T-69-D 

9196 
I 

:T-69-E 

9197 
I 

T - 71 - Al 

I T - 71 - A2 
9198 97.85-98.08 



CLIENT: 

LAB. NO. 

9203 

9204 

9205 

9206 

9207 

9208 

9209 

9210 

9211 

9212 

9213 

9214 

9215 

9216 

9217 

9218 

TECK MINING GROUP LTD. 

CORE SAMPLES 

SAHPLE 
IDENTIFICATION RM.% 

T-71-C 
1.0 

T-71-D 1.1 

'T- 71 -E 1.2 

T - 72~ - A2 
0.8 

105.61-106.56 

T-72-B 0.8 
94.82-95.32 

T-72-B 
I .o 

95.32-96.62 

T-72-B 
1.0 

96.62-97.62 

T-72-B 1.1 
-97.6-z-98.82 

T-72-B 1.0 
~98.82-99.34 

T- 72 -C 
1.1 

. 69.70-70.40 

T-72-C 1.2 
70.40-70.85 

T-72-C 

rage 2,ot 4 

DATE: July, 1977 

12.9 0.48 a.d.b. 

13.0 0.49 d.b. 

59.8 f 0.32 a.d.b. 

60.5 1 0.32 d.b. 

26.3 0.46 a.d.b. 

26.5 0.46 d.b. 

16.6 0.64 a.d.b. 

16.8 0.65 d.b. 

51.1 0.49 a.d.b. 

I 



' CLIEST: 

i 
\ 

LAS. RD. 

9219 

SAMPLE 
IDENTIFICATION 
T- 72 -E 

9220 

21.59-22.19 

T-72-E 

22.19-22.50 

5221 T - 73 - Al 

9222 T - 73 - A2 

9223 T-73-E 

9224 T - 73 - Cl 

9225 T - 73 - CIi. 

- 

9226 IT - 73 - C3 

9227 T-73-D 

9228 T-73-E 

9229 
-c 7 5 

-I-73- Al 

9230 

9231 

T- 75 - A2 

T-75-B 

9232 T-75-C 

9233 T - 75 - Dl 

9234 T- 75 - D2 

TECK MINING GROUP LTD. DATE:~ July, 1977 

CORE SAMPLES 

i T 
1 

i 
i 
i 

0.7 I 34.5 1 0.50 a.d.b. \ 

34.7 0.50 d.b. 

1.0 1 6.9 t 0.49 1a.d.b. 

7.0 1 0.49 d.b. 

1.1 18.8 1 0.64 a.d.b. 

13.0 0.65 d.b. 

0.3 10.7 f 0.27 a.d.b. 

10.8 1 0.27 d.b. 

1.3 17.8 ! 0.54 a.d.b. 

1 18.0 1 0.55 1d.b. 

1.3 1 77.7 1 0.19 a.d.b. 

f 78.8 1 0.19 d-b. 

1 ..l 16.5 [ 0.54 a.d.b. 

16.7 1 0.55 d-b. 

1.2 52.5 f 0.36 a.d.b. 

53.1 1 0.36 d.b. 

1.2 14.0 1 1.10 a.d.b. 

1 14.2 [ 1.11 1d.b. 

1.0 6.6 f 0.37 1a.d.b. 

6.7 0.37 d.b. 

1.0 8.2 ] 0.65 1a.d.b. 

8.3 i 0.66 td.b. 

2.4 Il.0 0.46 a.d.b. 

11.3 0.47 d-b. 

Birtle y Engineering 
S”hSidr..” 01 Cnrr a+‘, *tee, ,“d”,,,;e* 
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Page 4 of 4 
, 

CLIENT: TECK MINING GROUP LTD. DATE: July. 1977 

CORE SAMPLES 

SAMPLE 
LAB. NO. IDENTIFICATION 

9235 T - 75 - D3 

T - 75 - E 
9236 Comp. of 1,2,3&4 

9237 1 ',;,r,:-@ I 

9238 ( ,;BT,:$$ 

9239 
I 

' A-l/j--~$/ 

108.47-109.00 

---i--- 
l 4 

I 

I 1 I 
I 

I 
------I 

- ~~ 

* (T - 75 - E (Lab. No. 9236) - sample 4 of the composite has not been sent to 

us yet) 
Bide y Engineering 



LAS. NO. 

9235 

9236 

9237 

9238 

9239 

TECK tilNlNG GROUP LTD. 

CORE SAMPLES 

SAHPLE 
IDENTIFICATION 

T - 75 - D3 

T- 75 -E 

Camp. of 1,2,3&4 

A-l 

107.62-108.07 

A-l 

108.07-108.47 

A-l 

108.47-109.00 

RM.% 

1.1 

1 .2 

0.8 

0.9 

0.g 

I 

r‘JL(2 It Di.Li 

DATE: July. 1977 

33.2 1 0.43 dry basis 

6.1 0.33 a.d.b. 

6.1 0.33 d.b. 

7.9 0.36 a.d.b. 

8.0 1 0.36 d.b. 

6.0 f 0.49 ia.d.b. 

6.1 t 0.49 d.6. 

*I I 



. 

CLIENT: TECK MINING GROUP LTD. DATE : August. 1977 

LAB. NO. 

9255 

9256 

9257 

9258 

9259 

9260 

9261 

9262 

9263 

9264 

9265 

9266 

- 

L I 
1 
1 
1 

: 
(a 

I 

f 

CORE SAMPLE - RAW ANALYSIS 

Birtley Engineering 
S”bridi”~oI Gm*t bvs,r stew, ,“d”,,rid. 



Page 2.of 3 

CLIENT: TECK MI::lNG GROUP LTD. DATE: August, 1977 

CORE SAMPLES RAW ANALYSIS 

SAtL,PLE 
LAB. NO. IDENTIFICATION RM.% ASH% S% REMARKS 

9267 I S-78, A-l 

9268 T-78, A-2 1.0 8.3 0.48 a.d.b --------------------------------------L_-------- 

I 8.4 0.48 d.b. 

9269 T-78, B 1.0 10 8 0.33 adb ----------------------------------_I--_-------- 

10.9 0.33 d.b. 
I 

9270 T-78, c 0.9 26.1 0.54 a.d b _-_-- __--_ - _--------------- - ------ ~--L-1. ______L__ 

z 26.3 , 0.54 d.b. 

9271 T-78, D 1.1 63.3 0.25 a.d b ! 
------------------------------------L-L_-------- 

64.0 0.25 d.b. 

9272 T-79, A-l I .o 10.2 0.49 a.d.b --------------------------------------L--------- 

10.3 0.49 d.b. 

9273 T-79, A-2 0.9 : 14 8 0.40 adb ___- ____ - ___--- 1. ------------------‘--‘e-‘--d _______ 

14.9 0.40 d.b. 

9274 T-79, B 1.0 11.2 0.25 a.d.b ------------------------------------------------ 

11.3 0.25 d.b. 

9275 T-80, A-l a.d.b --------~--------- 

d.b. 

9276 T-80, A-2 -2S! ---- - -------- ---------- --2!.*A*_b_._ -_--_ ___- 13.9 0.46 

14.0 0.46 d.b. 

9277 T-80, B 1.0 12.1 0.30 a.d.b --------------------------------------'-------_-_ 

12.2 0.30 d.b. 

9278 T-80, c 0.9 _ 21.5 0.52 a.d b ---~----~----------..---------------_'~~-~~~~____~ 

‘ 21.7 0.52 d.b. 4 



Page 3 of 3 

:LIENT: TECK MINING GROUP LTD. DATE : August, 1377 

CORE SAMPLES RAW ANALYSIS 

I SAMPLE 
LAS. E!O. \ IDENTIFICATION RN.% I ASH% 

~~~!L!!~~~!~~~Le-~. 0 :a 

REMARKS 

9279 T-81, A-l a d.b --I-----------L---'_ ________ 

7.3 0.59 d-b. 
4 

9280 I T-81, A-2 ----I 08 1 ~~--2,!L-LL.so~~- a_,d_,k, ---- _---- ________ 

1(42.43-43.25) I 9.9 0.50 d.b. 

9281 T-81, B -JL!.--- ___- 1L!! --^- QLY -------- a_s!&!, ________ 

11.5 0.31 d.b. 

9282 T-81, c 1.0 22.3 0.48 a.d.b -_---__--_-_-- -----------------------‘----____ 

I’ 27.6 0.48 d.b. 

9283 ~-83, A-l 0.8 7.8 0.46 a.d.b --------------------------------------T_------- 

I 7.3 ~0.46 d.b. 

9234 ~-83, A-2 -______L____----_----------- ---------L------L- 

(31.05-32.03 

0.7 12.8 0.51 i a.d.b 

12.9 0.51 d.b. 

' 9285 ~-83, B _----- - ---- -__--_----_------ --e--w_- -,_________ 0.8 13.7 0.29 1 a.d.b. 

13.8 0.29 d.b. 

____________---__--_--------------------------- 



Page 1 of 2 

CLIENT: TECK MINING GROUP LTD. DATE: September 27, 1977 

PROJECT: CORE SAMPLES (received September 21, 1977) 

SAMPLE 
LAB. NO. IDENTlFlCATION 

9382 T-67, A-l air dried basis __-____-__________ 

9383 T-67, A-2 ------- ------------__-_--__------- 

9384 ~-67, B 

I '11'.2 0.22 1 -- d.b. 

9393 T-96. A 1.0 21.0 I 0.39 5 a.d.b. --------------- ---:---.--------------------------- 

21.2 0.39 -- d.b. 

; BirtIey Engineering 
s”t..idi*~ 0, Grs., wss, sr*r, ,“d”lr,;di 
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CLIEST: TECK MINING GROUP LTD. DATE : September 27, 197, 

PROJECT: CORE SAMPLES (received September 21, 1977) 

LA3. so 

9391; 

9395 

9396 

9397 T-97, B-l 

9398 , *T-97, B-2 

9399 T-98, A 

9400 

7 L- 
I 
i - 

-I- 
- 

SAlYPLE 
IDENTIFICATION 

T-96, B 

I 
I -, I 

T-96, c 

T-97, A 

C SEAM 
SOUTH FORK 
8 A ROOF 

RM.% ASH% S% 

10 7.7 m---e-- - ___--- 

I 7.8 
. . 

J.-L.!d.L3_ 

I 17.5 

36.1 
I 

1.4 .----- 

20.5 

20.2 .--_--. 

1.4 87.6 ----- --___ -. 

88.8 

I 
,----- 4 -_____. 

I 
1 ,-,----j._ --_- _ 

I ----- 
1 
---__ -_ 

I ----- ---____ 
1 
1 ____- ----___ 

0.89 

0.47 - - - _ - - -. 

0.48 

I 0.49 :------- 

0.49 

0.33 .---- --- 

0.33 

0.41 .--- _--_ 

0.41 

0.43 - - - _ - - - 

0.44 

0.34 - - _ _ - - - 

0.34 

------- 

------- 

------- 

--___-_ 

--_____ 



i 
\ 

CLIEST: TECK MINING GROUP LTD. 

PROJECT: CORE SAMPLES (Rec'd August 29, 1977) 

LAB. NO. 

9317 

9318 

9319 

9320 

9321 

9322 

9323 

9324 

9325 

9326 

9327 

9328 

- 1 
- 
- 
1 
- 
1 
! 

I 
I 
1 

SAMPLE 
IDENTIFICATION 

T-88'A.kPLIT 

RM.% I ASH% 

T-88 A-l 

T-88 A-2 

T-88 B 

T-89 A 

T-89 B-1 

0.8 7.6 __-___---_----- ---. 

... 7.7 

0.9 12.8 
______r___--__----. 

12.9 

1.2 14.2 
__--__---_---- ----. 

14.4 

0.9 19.2 
___________-___---. 

. 19.4 

T-89 C 

T-89 D 
(34.12-35.04) _-___---, 

T-89 D 
(37.66-38.11) 

T-90 A . . 1 .3 9.5 
---- ---- - __--_---_, 

9.6 

T-90 B 1.1 14.2 
.._.e-___-_____-____ 

14.4 

T-91 A 1.0 13.6 
-_-- ___________L__ 

13.7 

Page 1 of 3 

DATE: August 31, 1977 

5% REMARKS 

0.26 air dried basis 
_------- ------- - ____________ 

0.26 dry basis 

0.41 a.d.b. 
-__----_------__-___________ 

0.41 d.b. 

0.41 a.d.b. 
__---_-_---_--__---_________ 

0.41 d.b. 

0.29 a.d.b. 
-------I--------,--___-_____ 

0.29' d.b. 

0'.37 ~. a.d.b. 
______-_-_-_--__--__________ 

0.37 d.b. 

0.58 a.d.b. 
-___----L---L--__--__---_--_ 

0.59 d.b. . . 

0.52 a.d.b. 
_--_------------------------ 

0.53 d.b. 

0.35 a.d.b. 
--------_ ---------- -_--__-__ 

0.35 d.b. 



CLIEST: TECK HINING GROUP LTD. DATE: August 31, 1977 

PROJECT: CORE SAMPLES (rec'd August 29, 1977) 

SAMPLE 
LAS. X0. IDENTIFICATION 

9329 i T-91' 6. 

9330 i T-91 C 

1 
I 

9331 T-92 A 

9332 T-32 B 

9333 T-92 C 
(49.07-50.68) 

9337 T-95 A-2 

9338 T-95 B 

9339 T-95 C-l 
(51.0-51.85) 

RM.% 

1.0 -------. 

1.0 - - - - - - - - 

1.7 - - - - - - - - 

0.9 -------- 

0.8 

I I - 1 _-- 
.-- 
.-- 
.-- 
.-- 
.-- 
.-- 
- 1 - i - 
I -, 

ASH% S% REMARKS 

13.0 0.23 a.d.b. _-----___--------_------------------, 

13.1 0.23 d.b. 

17.7 0.37 a.d.b. ______------------------------------, 

17.9 0.37 d.b. 

29.2 0.35 a.d.b. -______-_ ------------- ------______ -_. 

29.5 0.35 d.b. 

--- ___--_- !?:-%-_a,_d,!~ ---- - ________ 13.7 

13.8 0.39 d.b. 

23.7 0.59 a.d.b. _______-_-------------~-------------. 

23.9 0.60 d.b. 

30.5 0.41 'a.d.b. _________---------------------------- 

30.8 0.41 d.b;~ 

13.5 0.52 a.d.b. -----_------------ -- ----_--__________ 

13.7 0.53 d.b. 

a.7 0.45 a.d.b. --_-___------------------------------ 

0.45 d.b. 

54.3 0.35.. a.d.b. 
-----__------------------------------ 

54.8 0.35 d.b. 
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CLIENT: TECK tilNlNG GROUP LTD. 

PROJECT: CORE SAMPLES (rec!d August 29, 1977) 

SAMPLE 
LAB. NO. IDENTIFICATION RM.% ASti% 

9341 r-95 D 0.9 26.5 (28.20-29.65) ---_----_ 1 ___i-___ 

26.7 

---- -------------- 

-_____________-___ -_____________-___ 
__________________ ,I _-------- -------- 
I -I~ _---- ---- _____--_______---- -------- 
------------------ ------------------ 
____---__________ ____---__________ 
; ~---+~~~ :--- ; ~---+~~~ :--- 

I - . 
1 - . 1 - 

f 
- . 
1 - . 

I - . 

1 
- . 
- . 1 - . 
- . 

i 

- . 
- 

DATE : August 31, 1977 

S% I REMARKS 

0.47 1 a.d.b. _------- _____----_______ -_. 

0.47 d.b. 

1 ..------- ---__-----________. 

-------- --___-----_________ 

i 

_------- _____---___________ 

i 

1 .---c--- -_-__------________ 

I 

-------- I 

1 

-..-----we__________ 

~~ ! .___-----_____----______c___ 

1 .___---- _____----__________ 

I . . 

J ____--_- _____----__________ 

.-m-w--- ----_------_______. 

i 

-----em ------- -- ---________. 

BitTIt? y Engineering 
S”br;d;ay o,G,*s, we,, S,s,, ,ndu,,,ier 
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CLIENT: TECK MINING GROUP LTD. 

PROJECT: CORE SAMPLES RECEIVED SEPTEMBER 28, 1977 

DATE: @tOher 17, 1977 

SAMPLE 
LAB. NO. IDENTIFICATION RM.% I I ASH% S% F.S.I. 

9431 T-85, A 

(43.52'-43.96') 
74.2 1.68 --- d.b. 

9442 T-82; B 0 7 ---L--- 1 11.6 IO 24 4 1/Z -a.d.b. ----------L--_-___---,--- --..-,.--_-v-e______ 

11.7 0.24 --- d.b. 



CLIEST: TECK MINING GROUP LTD. DATE : October 17, 1977 

PROJECT: CORE SAMPLES RECEIVED SEPTEMBER 28, 1977 

- 
I 

3 .- 
II 
L f .-- 
I - 
,- 
,I Ir --. 
I 
-I- --. 
-I- --. 
1 
I --. 
1 I _-- 
I - I - _ 
- _ 

1 
- _ 
I _’ - 
I 

- 
1 
I - - 
I 
T --- 
I 
-i- 
111 
I - -. 
L 
I ---. 
I - 
I . -. 
I - 
1 ., -. 
I 
-I- .--_ 
I, 
I- .--_ 
I - 
I .--- 
I, - 
I: -_ 
L 
I -- 
L 

- 
L_l 
J - 
-l 
- _ 

i I - 
1 - 
J- - - 
I - 
-I _ _ 
-I- 
_ - 
1 
. - 
i 
J . - 
1 
- 
1 - 
. - 

i 
- 
- 
i 

RM.% ASH? 

t 
0.7 12.c .----- - -----i 

SAKPLE 
IDENTIFICATION 

T-87, B : 

T-93, B 9444 

944j T-99, B 

9446 T-61, c 

9447 

9448 T-99, C-l 
(12og-1216) 

9449 

9450 

9451 

9452 

9453 

9454 

T-99, C-2 
(lo8o-1209) 

~-85, B 

T-92, D 
(3b46-3497) 

T-92, D 
(3196-3241) 

T-95, D 
(2760-2806) 

T-96, D 
(3236-3343) 

S% 

0.28 -----_ 

0.28 

0.35 -____-. 

0.35 

0.33 ------. 

0.33 

0.49 - - - - - -. 

0.49 

0.29 ~. - - - _ - -. 

0.29 

0.39 _--_-_. 

0.39 

0.56 _-_____ 

0.56 

0.35 .------ 

0.35 

0.70 .-_____ 

0.70 

0.30 .__--__ 

0.30 

0.46 .__-___ 

0.46 

0.35 .-me___ 

0.35 

REMARKS 

air dried basis .---.---.--.-_______ 

dry basis 

a.d.b. 

F.S. I 

5 l/2 ------ 

--- I 13.c 

0.6 I 18.C - - - - - _ , - - - - - _ 4 l/2 ------, 

--- 

5 l/2 ------, 

18.1 1 d.b. 

0.7 I 10.5 .-.-v---..---___ 

I 1'0.6 

0.8 1 25.6 .----- - 

I 

---___ 

25.8 

0.7 67.j __--_______-_ 
_ 68.2 

0.6 61.4 _--___-___-__ 

61.9 1 

0.6 I 16.7 -_--_-_______ 

I 16.8 

1 .2. 'I 15.2 ------^--_-__ 

/ 15.4 

0.7 I 13.7 ------------- 

1 13.8 

0.9 I 63.8 _-_---__---__. 

! 64.4 

a.d.b. .---- ---- -” -___ __. 

d.b. 

a.d.b. - - - - - - - _ - - - _ _ _ _ _ _ 

d.b. 

'2 ----w_. 

--- 

I _--___. 

--- 

a.d. b. 
,- _---___-________ 

d.b. I  

1 ------_ 

--- 

a.d.b. 
--_---------_____ 

d.b. 

a.d.b. 
-------_---______ 

d.b. 

4 
_-----I 

--- 

1 
.--____ 

--- 

a.d.b. 
--.--.---m-m-______ 

d.b. 

a.d.b. 
-.---.-------se____ 

d.b. 

a.d.b. 
-------------..e__ 

d.b. 

7 l/2 .---_-_ 
--- 

1 
.-----_ 

0.8 1 40.4 ------ ------, 

1 40.7 

0.8 1 35-3 _ - _ - - - - - - - - - -. 
I 
1 35.6 

a.d.b. 
.-..-.-------_-___-_ 

d.b. 

5 l/2 

--- 

2 _ - - - - _ 

--- 

( 
. 

a.d.b. 
----..--__w_______ 

d.b. 

I Bide y Engineering 



CLIENT: TECK MINING GROUP LTD. DATE: October 17, 1977 

PROJECT: CORE SAMPLES RECEIVED SEPTEMBER 28, 1977 

SAYIPLE 
IDENTIFICATION RM.% ASH% I I 

T-95, D 0.6 
(3130 - 3203) 

-------- 

, S% , F.S. I. / .‘. REI”,ARKS 

-LI2-A?:66 ------- z ----- a_c!Ckd_~b_a_s_ls~~. 

14.0 1~ 0.66 1 --- 1 dry basis 

~-83, A 0.9 60i.IOi4 f 1 adb 
(5111 - 5131) 

-------.----I___--__---------------~-~-~-------~--- 

61:2 1 0.95 1 --- d.b. 

T-85, A 
(350 - 352.2) 

T-75, C 
(9113 - 9210) 

*’ 
: 

vi -__-__--- q ----- lj------- j--------__________ 

I 

I 
1 .; 

I 



CLIEST: TECK MINING GROUP LTD. 

SAV?LE: CO?.E SAMPLES (received June 20, 1977) 

SA>Y?LE 
L;3.::3. lDiNTlFlCATlON 

i 5382 1 T-64 A-Z 
r 

j 5083 1 T-64 B-l 

' co2: ; J I T-64 S-2 

1 gO%j I T-64 C 

! 50% T-61; D 
1 I 
: 5337 I T-65 S-l 

: :a? T-65 3-2 

j 5%: T-65 C 
! ! 

5030 

j t,!)5;! 1 :I:: :r: 

: 5392 / T-65 D 

5093 
I 

T-66 A-1 

1 5234 i T-66 A-2 

, ; 5095 1 T-66 s-1 

I I 
+ 9096 T-66 a-2 
1 I 
: 9097 I T-66 c 

1 9098 1 T-66 D 

5395 / T-68 A-l 

5100 I T-68 A-2 

2.d.b. = air dried basis 

F.S.I. 

6 l/2 

6 

7 

4 l/2 

6 l/2 

2 

7 l/2 

3 l/2 

4 l/2 

5 l/2 

6 

2 l/2 

6 i/2 

6 1/z 

7 

2 

4 

4 l/2' 

7 

4 l/2 

LAB.NO. 

9101 

9102 

9103.. 

9104 

9105 

9106 

9107 

9108 

9109 

SAMPLE 
IDENijFlCATlON 

T-68 B-l 

T-68 B-2 

T-68 c 

T-68 D 

T-70 A-l 

T-70 A-2 

T-70 B-l 

T-70 B-2 

T-70 C 

F.S.I. 

5 

2 l/2 

5 l/2 

6 

4 l/2 

6 l/2 

8 

5 l/2 

2 l/2 

REPARKS 

a .~ d .~ b . 

a.d.b. 

a.d.b. 

a.d.b. 

a.d.b. 

a.d.b. 

a.d.b. 

a.d.b. 

a.d.b. 

Birtley Engineering 
Svbridnry 0, G,e.t ws., *,a.4 ,“d”rrr;al 
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CLtENT: TECK MI~NING GROUP LTD. 

SAMPLE: CORE SAMPLES (received July 21, 1977) 

a.d.b. = air dried basis 



Page 2 of 2 

CLIE:IT: TECK HINING GROUP LTD. September 26, 1977 

SAI<?LE: CORE SAHPLES RECEIVED July 21, 1977 

, 

' / LAB.i!O. i lDEN:~~~&ION' / F.S.I. 

I 5227 1 T-73 D 1 2 

I 
/ 9228 

I 
I T-73 E 7 l/2 

/ 
I 5229 I T-75 A-l i 5 I 
I 5230 : T-75 k-2 I 7 
I 
: 92:1 / T-75 B 

I 
i 9232 : T-75 c 

I 
' 9233 T-75 D-l N.A. 

I 3234 : T-75 D-2 1 l/2 

j 9235 I T-75 D-3 I 1 

Conp. 1,2,3,4 , 

a.d.b. = air dried basis 

SAMPLE 
LAB.NO. IDENTIFICATION F.S.I. 

1 1 a.d.b. I 

a.d.b. 

,I a.d.b. 

1 i a.d.b. 

a.d.b. 

a.d.b. 

a.d.b. : 

a.d.b. 

a.d.b. 

a.d.b. I 

/ 
a.d.b. : 

I 
a.d.b. i 



( 

CLIENT: TECK MINING GROUP LTD. September 26, 1977 

SfwlPLE : CORE SAMPLES (received July 29, 1977) 

SAr,PLE SAMPLE 
LAB.NO. iOENTlFlCATlON F.S.I. LAB.NO. IDENTIFICATION F.S.I. REMARKS 

T-76 A-l 9255 

: l/2 

1 9275 T-80 A-l 6 a.d.b. 

9256 t T-76 A-2 1 1 9276 T-80 A-2 7 1/2 a.d.b. 

_ 9257 T-76 B a.d.b. 

9258 T-76 C 

.9259 T-76 D a.d.b. ! 

9260 T-76 E (42.43-43.25) 6 l/2 a.d.b. 
T-72 D 

9261 (44.45-44.78) 

3262 T-74 A-l 

9263 1 T-74,A-2 

9264 T-74 B 

8. T265 T-74 C 

9266 t T-74 D 

9267 T-78 A-l 

9268 T-78 A-2 Cl/2 , 

9269 i T-78 B 5 l/2 H - 

9270 T-78 c 2 ! I 
9271 T-78 D 1 I 

9272 T-79 A-l 61,2'!/ I 
9273 T-79 A-2 4 

9274 T-79 B 5 

a.d.b. = air dried basis 

( 

L 

Birtley Engineering 
Subrhiiav 0, Gra.t we., Sk-d ,mfu.,r;rsr 



CLIENT: TECK MINING GROUP LTD. September 26, 1977 

f SAf:PLE: CORE SAMPLES (received July 29, 1977) 
/ 
\ 

m SAMPLE SAMPLE 
/ Lk3.E:O. : IDENTIFICATION F.S.I. , LAB.NO. IDENTIFICATION F.S.I. 

! 5255 1 

REKARKS / 

T-76 A-l 1 / T-80 A-l 6 

I 
1 T-76 A-2 1 : l/2 1~ :2':: 1 

a.d.b. I 

I 5256 T-80 A-2 
I 

7 l/2 a.d.b. i 
I 

Y257 I T-76 B I 
! 
! 9258 1 T-76 C : 1 :::i ' , :I:: ," : l/2 ( 1::::: / 

i I 5259 T-76 D 3 I 9279 T-81 A-l 6 a.d.b. 
, 
I 
i Y260 

T-81 A-2 
T-76 E 

r 
T-72 D 

5261 (44.45-44.78) 

1 %;J , (42.43-43.25) ; ;;I j LA:;. j 

T-81 B 

I Y262 1 T-74 A-l 6 1 9282( T-81 c 3 l/2 I . 

/ 9263 1 T-7't*A-2 1 5 l/2 1 yi- 1 

a.2.b. 

T-83 A-l 6 
t 

t T-74 B 

- I a.d.b. 

i 9264 R 
T-83 A-2 

9284 (31.05-32.03) 6 a.d.b. 

( 1 5265 i T-74 c 1 6 l/2 1 9285 1 T-83 B 5 l/2 ! a.d.b. 1 

9266 1~ T-74 D 1 

L 9267 
! I T-78 A-l 

1 

/ T-78 A-2 1 

I 
I 
1 9268 

j 5269 1 T-78 B I 
9270 1 T-78 c 

9271 ~-78 D I I 
9272 T-79 A-l 

9273 i T-79 A-2 

9274 T-79 B 5 

a.d.b. = air dried basis 

c 



CLIENT: TECK MINING GROUP LTD. September 26, 1977 

( 
\ 

C 

SAH?LE: CORE SAMPLES (received August 29, 1977) 

T 

SAMPLE 
LAB.NO. IOENTlFlCATlON 

9317 T-88 A SPLIT 

9318 T-88 A-l 

9319 ! T-88 A-2 

9320 / T-88 B 

9321 j T-89 A 

9322 / T-89 B-l 

9323 I T-89 c 

9324 / $I%-35.04) 
8 

9325 i (37.66-38.11) 

9326 1 T-90 A 

9327 1 T-90 B 
I 

9328 I T-91 A 

9329 / T-91 B 

9330 / T-VI C 

~9331 T-92. A 

9332 ! T-92 B - 
T-92 C 

9333 (49.07-50.68) 

9334 I T;?oi-31 .96) 

9335 T-94 A 

9336 T-95 A-l 

a.d.b. = air dried basis 

F.S.I. 

l/2 

6 l/2 

5 l/2 

3 

5 l/2 

4 l/2 

4 l/2 -- 

a 

2 

3 

3 l/2 

7 l/2 

5 l/2 

5 l/2 

5 

5 l/2 

4 l/2 

4 

1 

7 

SAMPLE 
LAB.NO. IOENTlFlCATlON 

9337 T-95 A-2 

9338 I T-95 B ” 
T-95 C-l 

9339 (51 .O-51.85) 

_ 9340 I Ti;59;::l.e_ 
T-95 D 

9341 (28.20-29.65) 

I - 
I 

- I 
4 
I ” 

t 
-1 
---+--- 

---d--- 

F.S.I. 

6 

6 l/2 

3 

5 l/2 

6 

I 
REMARKS ! 

I 
a.d.b. / 

/ 
I 

a.d.b. I 

I 
a.d.b. / 

I 
a.d.b. ’ 

------A 
a.d.b. I 

1 

/ 
------I 

---j 

---j 
I 

Birtley Engineering 



CLIENT: TECK MINING GROUP LTD. 

PROJECT: S.G. (BOTTLE METHOD) ON HEAD RAW SAMPLES October 12, 1977 

LAB. NO. I ADIT NO. SEAM S.G. 

9133 2 C South Fork 1.46 air dried basis 

9138 3 E South Fork 1.48 a.d.b. 

9241 4 D South Fork 1.66 a.d.b. 

9248 ’ 1 B South Fork 1.36 a.d.b. 

9296 5 A (A-l + A-2) 1.50 a.d.b. 

South Fork 

9298 5 A (A-l + A-2 + A SPLIT) 1.58 a.d.b. 

South Fork 

9348 / 6 1 A West Foik 1.40 a.d.b. 

9378 B West Fork 1.38 a.d.b. 

-l 9540 5 A (A - SPLIT ROCK) ASH% 91.5 2.53 a.d.b. 



CLIENT: TECK MINING GROUP LTD. 

PROJECT: SOUTH FORK SAMPLES FOR PROXIMATE DATE : October 7, 1977 
(received September 28, 1977) 

LAB.NO. I MOISTURE ASH% VOL% FC.% CALC. FACTORS 

9519 _____:________56-~--_-14-1----~~~~----~~~-~~~~~-~~~~~- 10 

A-2 Upper 57.1 14.2 28.7 dry basis 

9520 I AL5 ,-13,9 22dL.-612 ---- ?A&, ---------- _____ ___- 

63.5 d.b. 

Birtley Engineering 
S”b,idh” CdGW,, ws*r S,sall”d”r,r;al 
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CORE ANALYSES 

MINING RECORDER 
RECEIVED and RECORDED 

DEC 21 1977 

M.R. f 
VICTORIA, 8. C. 

TO ACCOMPANY REPORT ENTITLBD 
"TBE 1977 EXPLORATION PROGRAM 
ON TBE BULLMOOSE PROPERTY 
SUKUNKA RIVER AREA (93 P/4E, 93 P/3W)" 

B'y: B. I. McClymont, P.Geol. 

FOR: Teck Corporation Limited and 
Brameda Resources Limited 

DATED: December, 1977 
GEOLOGICAL BRANCH 
ASSESSMENT RBPOI9T 
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CLI:ST: TECK MINING GROUP LTD. 
SA::PLE: SEAH A CORE COMPOSITE: HOLES & 82 
LAS. KO.: 9404 

T-64, 65 

I- i HEAD RAW ANALYSIS 

WI.% 1 A?&:! 1 Vr..% FC.% S% F.S.I. H.G.I. S.G. REMARKS 

0.7 1 13.2 I 23.9 62.2 0.34 5 79 1.41 Air Dried Basis 

13.3 24.1 62.6 0.34 -- -- -_ Dry Basis 

SIZE & RA!J ANA LYSIS 

I 

- I 

SIZE 

I 

CUMULATIVE 
FRACTIOS hq.% RH.% ASH% VM.% FC.% -F.S.l. WT.% ( S%. ASH% ( S% 

91.91 v,.vi 0.9 113.3 13.2 23.4 23.61 62.5 63.1 0.34; 0.341 4 -- l/2 91.9 91.91 13.3'0.34 13.210.34 
~rj~ REMAR.KS 

Wx65X/ ) a.d.b. d.b. j 

65M x 0 8.11 

) 

0.4 10.8 24.6 64.2 0.431 7 100.0 13.0 0.35 a.d.b. , 

8.1 10.8 24.7 64.5 0.43 -- 100.0 13.1 0.35 d.b. 

SINK-FLOAT ANALYSIS:.l/4" x 65M 

‘-3. I. W~“;“‘““~:,, 1 REMARKS 

' 60 0 4.2 6 i/2 60.0 4.2 1 a.d.b. 

1.35-1.40 1 11.4 11.8 .I 2 71.4 5.4 / a.d.b. 

1.40-1.45 1 5.712.6 ) I 77.1 6.3 1 a.d.b. 

1.45-1.50 jj 7.2 ( 21.8 I ~84.3 1 7.6 1 a.d.b. 

1.50-1.60 1 6.9 1 26.7 1 1 91.2 1 9.1 1 a.d.b. 

1.60-1.80 I( 5.3 ( 38.0 1 ( 96.5 1 10.7 ) a.d.b. 

+ 1.80 H 3.5 1 61.6, N.A. .lOO.O 12.5 a.d.b. 

~FROTH FLOTATION TEST: 65M x 0 1 
CUMULATIVE 

PRODUCT (I ! wr.% ASH%. F.S.I. cTT.% ASH% REMARKS 

STAGE 1 75.3 7.7 a.d.b. 

STAGE 11 93.2 8.4 a.d.b. 

STAGE 111 I( 4.4 20.8 3 l/2 97.6 8.9 1 a.d.b. 

TAILS 2.4 59.8 I 100.0 lb.2 a.d.b. 

I 

/ 

F.F. PARAMETERS: Pblp Density = 10% 
Reagent Dosage - 4:l=Ker:MfBC, 0.481b/T 
Conditioning Tine = 60 seconds 
Stages 1 G 11 are froths at 30 sec. intervals 

.Stage 111 is froth for last 90 seconds. 

Birtle y Engineering 
SuL.ridial, 0, c,ea, we,, S,rd ,“d”*,“‘.a* 
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CLIENT: TECK HINING GROUP LTD. 

SAMPLE : SEAM A CORE COMPOSITE: HOLES ~-64, 65 G 82 

ANALYSIS OF CLEAN COAL PRODUCT 
114” x 65~ FLOAT 0 1.50 +65~ x 0 ST 1, 

LAB. NO. : 9404 

PROXlrMATE 
1 

RX.% 1 ASH% VM.% FC.% S% F.S.I. REMARKS 

0.6 7.9 24.2 67.3 0.30 6 Air Dried Basis 

I 7.9 24.3 67.8 0.30 -- Dry Basis 

DILATATION TEST 

S.T. (“C) M.D.T. (“C) 1 ih:C. (%) M.D. (%) G.NO. 

381 466 
1 

26 9 0.954 

GIESELER PLASTOMETER TEST 

1 = DDPM TEMP. (“C) 

START I ‘. 

MAX I MUM 

FINAL I 

RANGE = 

S.T. E Softening Temperature . 

M.D.T. = Maximum Di Iatation Temperature 

M.C. = Maximum Contraction 

M.D. = Maximum Dilatation 

DDPH = Dial Division per minute 

. 



CLIENT: TECK MINING GROUP LTD. 
SAXPLE: SEAH A CORE COMPOSITE: HOLES T-66, 67, 68 & 80 
LAB. NO.: 9403 

l- I HEAD RAGI ANALYSIS 

Fir,.% / ASH% ( V,v,.% I FC.8 I S% I 

1 
F.S.I. H.G.I. S.G. REt'ARKS 

1.4 1 '0.9 ( 22.9 1 64.8 1 0.47 1 6 l/z 1 72 '-38 1 Air Dried Basis 
'1.1 23.2 1. 65.7 1 0.48 -- -_ -- 

Dry Basis 

SIZE t RAW ANALYSIS 1 

SIZE 
7 SyAF.5.'. 1-1 REMARYS, : FRACTIOS WT.% RM.% ASH% VM.% FC.% 

. ,I.. I_ (97.1 1 1.1 ( 10.7 23.2 &II, 1 7 
I /ri”xb5;c, 

(65.0 1 V;.' ( '0.; IO.;7 1 a.d.-'. h I 

97.1 I 110.8 123.5 165.7 IO.48 1 -- 1 97.1 1'0.8 i 0.48 t rl L. t 

185M I 2.9 1 1 1.0 118.8 ] 22.2 (58.0 IO.67 1 6 0 1 100.0 1 ‘0.9 1 0.48 1, ;I~J x -.l.l. r~.. 
2.9 1’9.0 122.4 158.6 0.68 -- 100.0 '1.0 0.49 d.b. 

(. 

- 
SINK-FLOAT ANALYSIS:-l/4" x 65~ 

I 

S.G. FRACTION [ WT.% 
CUMULATIVE 

ASH% F.S.I. WT.% ) ASH% REMARKS 

-1.35 Ii 74.4 I 4.7 I ~7 112 74.4 1 4.7 [ a.d.b. 

1.35-1.40 ;i lo.7 I 1o.5 .I I 11~ 85.1 1 5.4 / a.d.b. 

1.40-1.45 

1.45-1.50 

1.50-1.60 

1.60-1.80 

+ 1.80 II 5.3 1 80.1' 1 N.A. 100.0 10.9 a.d.b. 

i,,,-I~ 
.FROTH FLOTATION TEST: 65M x 0 

CUMULATIVE 
WT.% ASH%. F.S.I. WT.% ASH% REHARKS 

STAGE 1 I 45.0 6.6 7 l/2 4510 6.6 a.d.b. 

'STAGE 11 

I) 

26.4 8L4 7 l/2 71.4 7.3 1 a.d.b. 

STAGE 111 '0.5 15.6 7 81.9 8.3 a.d.b. 

TAILS 18.1 67.1 l/2 100.0 19.0 a.d.b. 

F.F. PARAMETERS: Pblp Density = 8% 
Reagent Dosage - 4:l=Ker:MIBC, 0,48lb/T 
Conditioning Tine = 60 seconds 
Stages 1 t 11 are froths at 30 sec. intervals 

'Stage 111 is froth for last 90 seconds. 



CLIENT: TECK MINING GROUP LTD. 

SAMPLE: SEAM A CORE COMPOSITE: HOLES T-66, 67, 68 E, 80 

ANALYSIS OF CLEAN COAL PRODUCT 
l/4" x 65~ FLOAT @ 1.50 +65~ x 0 ST 1, 11 G iii 

LAB. NO.: 9403 

PROXllMATE 

RM.% ASH% VM.% F.S.I. REMARKS 

0.7 6.3 24.0 6 l/2 Air Dried Basi: 

6.3 24.2 69.5 1 0.44 -- Dry Basis 

DILATATION TEST 

S.T.("C) M.D.T.(OC) M.C. (%) M.D.(%) G.NO. 

383 464 25 : 12' 0.367 

GIESELER PLASTOMETER TEST 

-. DDPM TEMP.(OC) 

START 

MAXIMUM 

FINAL 

RANGE = 

S.T. = Softening Temperature 

N.D.T. = Maximum Dilatation Temperature 

M.C. = Maximum Contraction 

M.D. = Maximum Dilatation 

DDPM = Dial Division per minute 



CLIENT: TECK MINING GROUP LTD. 
Sk,“,?LE: SEA:4 A CORE COMPOSITE: HOLEST-69, 70. 71, 72 G 79. 
LAS. Rio.: 9402 

I-I I HEAD RA\.! ANALYSIS I 

WI. % 
1 AS!+% 1 WI.% / FC.% 1 S% 

F.S.I. H.G.I. S.G. REMARKS 

1.5 ( 9.6 f 23.1 / 65.8 1 0.45 6 l/2 71 

] 3.7 ( 23.5 1. 

IL36 Air Dried Basis 
66.8 0.46 -- -- -- 

Dry Basis 

SIZE & RAW ANALYSIS 

SIZE I I 

' FP&;OS 1 Wr.x 1 Rti.% 1 ASH% 

1 /4"x6% 
96.8 1 I.4 ) g-5 

I 
- 196.8 i I 9.6 

VM.% 1 FC.% 
.,-*.--,,. 

S%-F.S.I. Wr.% ASH: 

23.0 66.1 0.43 ( 5 l/2 96.8 y-5 , ,I.".Y. 

23.3 67.1 0.44 1 -- 96.8 9.6 o-44 d.b. 

23.4 64.6 0.55 0.561 7 100.0 9.5 O.431 a.d.b. 

23.7 1 65.4- -- '00.0 9.6 0.441 d.b. 

x b5M 
I <Fyrl:; “4>+‘AT1iEH% ) REMARKS ’ 

j 70 8 4.7 7 l/2 70.8 4.7 ) a.d.b. 

1.35-1.40 ;/ 13.3 ( lO..O.. 1 l/2 84.1 5.5 1 a.d.b. 

1.40-1.45 11 5.7 ) 14.6 1 1 ) 89.8 6.1 ) 
-- a.d.b. 

1.45-1.50 I/ 2.5 1 19.9 1 I 92.3 1 6.5 ) a.d.b. 

1.50-1.60 1 2.3 1 25.8 1 1 1 94.6 1 7-O 1 a.d.b. 

1.60-1.80 
( 

w 2.2 1 39.5 1 1 I 96.8 1 7.7 1 a.d.b. 

i 1.80 i 3.2 1 77.6 1 l/2 100.0 1 9.9 1 a.d.b. 

FROTH FLOTATION TEST: 65M x 0 

// CUMULATIVE 
PRODUCT F.S.I. wF.% ASH% REMARKS 

STAGE 1 iiw528 A?.:. 7 52.8 6.5 a.d.b. 

STAGE II !I 20.8 7:l 7 73.6 6.7 a.d.b. 

STAGE 111 12.7 7.6 7 i86.3 6.8 a.d.b. 

TAILS 13.7 34.6 2 100.0 10.6 a.d.b. 

F.F. PARAMETERS: Pulp Density = 10% 
Reagent Dosage - 4:l=Ker:MIBC, O.@lb/T 
Conditioning Time = 60 seconds 
Stages 1 L 11 are froths at 30 sec. intervals 

'Stage 111 is froth for last 90 seconds. 



CLIENT: TECK MINING GROUP LTD. 

SA,WLE: SEAM A CORE COMPOSITE : HOLES T-69, 70, 71, 72 & 79 

c 
ANALYSIS OF CLEAN COAL PRODUCT 
l/4" x 65~ FLOAT @ 1.50 +65M x 0 STI, 11 t 111. 

\ 
LAB. NO.: 9402 

PROXIMATE 

R3.4 ASH% VM.% FC.% S% F.S.I. REMARKS 

0.6 1 6.5 23.7 69.2 0.41 6 l/2 Air Dried Basis 

I 6.5 23.8 69.7 0.41 -- Dry Basis 

DlLkTATION TEST 

S.T.('C) M.D.T.("C) 1 hl:C.($) M.D.(%) G.ND. 

380 464 23 - 7. 0.843 
i 

GIESELER PLASTOMETER TEsT 

- DDPM TEMP.('C) 

START 

MAXIMUM 

FINAL 

RANGE = 

S.T. = Softening Temperature . 

M.D.T. = Maximum Dilatation Temperature 

M.C. = Maximum Contraction 

M.D. = Maximum Dilatation 

DDPM = Dial Division per minute 

Birtley Engineering 
S”b.ldi.rv 0, Craw? w*s, S,d ,“d”,,,;*, 



CLiENT: TECK MINING GROUP LTD. 
SAKPLE: SEA,? A CORE COMPOSITE: HOLES T-73. 74. 75. 76 & 78 
LAB. NO.: 9401 

I I 1 t HEAI 1 RAW ANALYSIS 
T- 

R,?. % 1 ASH% 1 VM.% FC.% Sb 1 F.S.I. H.G.I. S.G. ) REMARK' 

1.5 I 9.5 23.9 65.1 0.47 1 7 68 1.36 Air Dried Basis 
1 9.6 24.3 66.1 0.48 -- -- -- 

Dry Basis 

7 

SIZE & RAW AN ALYSIS 
I 

'lZE I 1 FRACTlO\! W-i.% I RM % ASHY VY % FC.?' 

1/4"x65'1 196.3) 1.3 9miI ii1 / 65mii ,'i,/~F.S7.1. 

' 1 . 

!JT.!FFV/ . . 

S% ( REMARKS- 

0.46 a.d.b. 

1 96.d 9.51 24.4 66.1 0.47( -- 96.3 9.5 0.47 d.b. 

65~ x 0 I 3.71 1.4 10.2 24.4 64.0 0.491 7 100.0 9.4 0.46 a.d.b. 

3.71 10.3 24.7 65.0 0.50 -- 100.0 9.5 0.47 d.b. 

SINK-FLOAT ANALYSIS:.l/4" x 65M 

I CUMULATIVE 
S.G. FRACTION 

1.35-1.40 ii 17.0 I 9.7.1 1 11~ 84.5 5.6 a.d.b. 

1.40-1.45 /i 6.1 ( 14.3 1 1 1 90.6 6.2 a.d.b. 

1.45-1.50 II 2.0 20.3 1~ 1 92.6 6.5 a.d.b. 

1.50-1.60 ii 2.3 27.6 1 1 94.9 1 7.0 a.d.b. 

1.60-1.80 ,II 1.9 41.6 1 1 96.8 1 7.7 a.d.b. 

+ 1.80 11 3.2 75.2 l/2 100.0 9.9 a.d.b. 

I ~FROTH FLOTATION TEST: 65M x 0 

CUMULATIVE 
ASH% REMARKS 

6.3 1 7 l/2 1 63.0~ 6.3 a.d.b. 

6.7 a.d.b. 

STAGE 111 11 10.3 1 13.3 6 l/2 94.7 7.4 a.d.b. 

TAILS Ij 5.3 I 56.2 l/2 100.0 Id.0 a.d.b. 

F. F. PARA,U,ETERS: Pulp Density = 
Reagent Dosage - 4:I=Ker:MlBC. 0.481b/T 
Conditioning Time = 60 seconds 
Stages 1 G 11 are froths at 30 sec. intervals 

~Stage 111 is froth for last 90 seconds. 

,. 



CLIENT: TECX MINING GROUP LTD. 

SAMPLE : SEA41 A CORE COMPOSITE: HOLES T-73. 74, 75, 76 & 77 

ANALYSIS OF CLEAN COAL PRODUCT 

t 
l/4” x 65M FLOAT @ 1.50 +65M x 0 ST 1,ll & 111. 

LAB. NO.: 9401 

PROXIMATE I I I 

RM.% 1 ASH% 1 VM.% 1 FC.% 1 S% 1 F.S.I. REMARKS 

0.7 1 6.4 ( 24.5 ,I 68.4 1 0.41 6 Air DripA R-.-T- 

DILATATION TEST 

S.T. (“C) M.D.T. (“C) M.C. (%) M.D. (%) G.NO. 

377 461 24 4 0.333 

GlESELER PLASTOMETER TEST 

,. 1 DDPM I TEMP. (“C) 

START 

MAX I MUM I .:I 

FINAL 

RANGE = 

S.T. = Softening Temperature . 

M.D.T. = Maximum Dilatation Temperature 

M.C. = Maximum Contraction 

M.D. = Maximum Dilatation 

DDPM = Dial Division per minute 

Bide y Engineering 



p!:k\‘T: TECK I'tlNING GROUP LTD 
S,&PLf: SEAX A CORE COKPOSI;E: HOLES T-83,~-I & A-Z + T-99. A-I E A-2. 
i":. 6 so.:9522 

-- - 

( 

KEAD RAI! ANALYSIS 1 

\ FC.% : S% i F.S.I. 1 H.G.I. S.G. REXARKS ) 1 / 

/ 0.7 I 9.7 22.8 

1 i s'8 i 1 23.0 

i 66.8 ! 0.47 1 51 76 1 1.36 

/ 1 

Air Dried Basins 1 

1 67.2 1 0.47 -- -- -- Dry Basis 

.I ANALYSIS I SIZE & RA! 
I I 

i FXZifFOS I 'FI.$ j 'R~K%LSPPIVM.%I FC.%/ s%~F.S.I.~~'VE ' ' , ,J ms% 0.491 3 1/21 96 . 7' 1 9.91 0.491 a.d.b. RENARKS/ 

i IO.01 77.&i h/.bl 0.431 -- I 96.7/ 10.01 0.491 d.b. / 

/ 

65): 0 1 3.31 0.6 5 x 1 23.51 64.51 1121 

/ 

11.5) 0.461 100.01 lo.01 0.491 a.d.b. 

1 11.61 23.51 h4.sI 0.461 -- 100.0 lo.1 0.49 d.b. 

‘L 

1 SIKK-FLOAT ANALYSIS:.l/4" x 65M 

r 
1.35-1.40 /j 8.3 1 12.3.1 1 84.9 1 5.9 1 a.d.b. 

1 l.40-l.L!5 !j 3.7 / 17.5 1 1 .l ~~88.6 1 6.4 [ a.d.b. -- 

k.45-1.50 j 3.2 1 21.7 j 1 91.8 1 6.9 1 a.d.b. 

1 1.50-1.60 // 3.7 1 28.0 1 1 ( 95.5 1 7.7 1 a.d.b. 

1.60-1.80 j( 2.2 ( 40.9 ) 1 97.7 1 8.5 / a.d.b. 

I i 1.80 ii 2.3 ( 67.1,~ 1 N.A. 1 100.0 1 9.8 ( a.d.b. 

I,# @(, ‘i”::.;~;:,y=[$ggJ&J~ ?ROoUCT 
STAGE 1 I! '6;.9 f 7.7 ( 71/2 6i.9 1 7.7 a.d.b. 

STAGE 11 jj 25.4 1 10.8 1 6 88.3 1 8.6 a.d.b. 

STAGE 111 I! 8.0 1 18.2 1 4 96.3 1 9.4 a.d.b. 

TA!LS I( 3.7 ) 67.4 j N.A. 100.0 li.5 a.d.b. 

F.F. PARAMETERS: Pulp Density = 
Reagent Dosage - 4:l=Ker:'lIBC, 0.481b/T 
Conditioning Time = 60 seconds 
Stages 1 E 11 are froths at 30 sec. intervals 
Stage 111 is froth for last 90 seconds. 



CLIENT: TECK r,lNING GROUP LTD. 

SA.‘!?LE : S5.U A CORE COMPOSITE T-83, A-l t A-2 + T-99, A-1 & A-2 

AXALYSIS OF CLEAN COAL PRODUCT 
l/4” x 65r, FLOAT I? 1.50+65~ x 0 ST 1, 11 G 111 

LAB. KO.: 9522 

PROX I ;IATE 

RY. % ASH% I VM.% 
, 

FC.8 S% F.S.I. REMARKS 

0.6 i 7.1 ( 22.8 69.5 1 0.45 6 I Air Dried Basis 

1 7.1 22.9 70.0 0.45’ -- Dry Basis 

DILATATION TEST 

1 373 / 460 25 ~. - 6 0.854 / 

S.T. (“C) M.D.T. (“C) M.C. (%) M.D. (%) G.NO. , 

GIESELER PLASTOMETER TEST 

‘* DDPM TEMP. (“C) 

START 

MAX I MUM I ” 

FINAL 

RANGE = 

S.T. = Softening Temperature 

M.D.T. = Maximum Dilatation Temperature 

M.C. = kximum Contraction 

M.D. = riaximum Dilatation 

DDPH = Dial Division per minute 



CL I r,\ I : TECK tilNlNG GROUP LTD 
R CORE COMPOSITE: HOLES: T-83 + T-99 (Lab. No. 9522) 

LAi3. I:O.: 9523- 

:i----r---l I 

plus T-83, gr; 
--99. [$y~$I@g] 

HEAD RAW ANALYSIS 

RX.% ' , AS-% 1 V;:.% ( FC.% 1 S% 1 F.S.I. H.G.I. S.G. 

0.9 1 42.9 1 19.5 1 

REMARKS 

36.7 1 0.82 1 

4 

1 l/2 1 71 I i 43.3 r---z?1 Basis 37.0 I 0.83 I -- I -- /-~_-- 1.77 , 1’: “rI;d 1 

1 

I-- 
6% x 0 

I i 3.71 1 47.5 22.0 30.51 0.85 -- 

SINK-FLOAT ANALYSIS:.~/~~' x 65~ 

CUMULATIVE 
S.G. FRACTION 

jl 
; WT.% 

1 
, ASH% F.S.I. CIT.% i ASH% REMARKS 

-1.35 [ 40.2 1 5.4 1 6 40.2 ( 5.4 1 a.d.b. 

1.3j-1.40 /; 4.6 1 13.5 _( I l/2 44.8 1 6.2 1 a.d.b. 

1.40-1.45 11 2.1 ( 19 0 --. 1 1 1;2l 46.9 1 6.8 ( a.d.b. , 

1.&j-1.50 I! Ii 2.0 1 27.0 1 1 l/2 48.9 1 7.6 1 a.d.b. 

1.50-1.60 i/ 2.2 I 30.3 I 1 l/2 ( 51.1 I 8.6 1 a.d.b. 

1.60-1.80 j/ 4.2 ) 49.6 1 

I 

I 55.3 11.7 I 1 a.d.b. 

+ 1.80 li 44.7 1 80.8 1 N.A. 100.0 42.6 1 a.d.b. 

FROTH FLOTATION TEST: 65~ x 0 N.S.S. 

ASH% :) F.S.I. 1-1 REMARKS: 

STAGE 111 II a.d.b. 

TAILS a.d.b. 

F.F. PARAf'XTERS: Pulp Density = 
Reagent Dosage - 4:l=Ker:MIBC, 0.481b/T 
Conditioning Time = 60 seconds 
Stages 1 t 11 are froths at 30 sec. intervals 
Stage 111 is froth for last 90 seconds. 

N.A. =~non agglomerating 

N.S.S. = not sufficient sample 



, 

. 

CLIENT: 

SAV?LE: 

LA3. h’0. : 

TECK MINING GROUP LTD. 

SEAH A CORE COMPOSITE: - 

ANALYSIS OF CLEAN COAL PRWUCT 
l/k” x 65M FLOAT 0 1.50 

9523 

T-83 + T-99 (LAB. NO. 9522) 
plus T-83, A-2 (30.90’-31.05’) 

T-99, A-2 (43.52'-43.96') 

PROX IHATE 

RM . % ! ASH% WI.% { FC.% “, 

OS/5 f':;:' 

REMARKS 

0.6 1 7.8 22.6 1 69.0 1' 1 Air Dried Basis 

I 7.8 22.7 1 69.5 0.45. -- Dry Basis 

DILATATION TEST 

S.T. (“C) H.D.T.(“C) 1 M:C. (%) M.D.(%) 1 G.NO. 

381 467 23 -9 0.812 

’ 

GIESELER PLASTOMETER TEST 

S.T. = Softening Temperature 

M.D.T. = Maximum Dilatation Temperature 

H.C. = Maximum Contraction 

M.D. = Maximum Dilatation 

DDPM = Dial Division per minute 



CLIEXT: TEL:< MINING GROUP LTD. 
SX?L E : SEA,? A _ CORE COMPOSITE: HOLES T-81, A-l & A-Z. 
LA3. x0.: 9524 

Q 

!,r-- I I I 
- 

3 j IXALYSI b , 
I 

RX.% I asz5 
/ 

vx.2 
1 i 

HEAq IlAW !“” .--.- Fc. 
% I S% 1 F.S.I. ) H.G.I. S.G. ) REMARKS 

/ 
1 

0.9 8.3 ! 22.4 / 68.4 1 0.53 1 6 I 75 I 1.35 I r.:_ n~.:~ ~8 Basis 1 
, L ) -- 

j 
, -- Hlr “ilea 

8.4 1 22.6 1 69.0 1 0.53 -- -- -- 
Dry Basis 

I /4"x6 jr, ! : 95.3 ID.7 1 8.4 122.3 68.6 ( 0.49) 5 35.3 8.4 IO.49 1 a.d.b. 

i 95.3 i j 8.5 122.5 63.0 [ 0.49 1 -- ( 95.3 8.5 IO.49 1 d.b. 

65,v,xo ! 4.711.0 110.7123.7 64.610.68 7 ~100.0~8.5 a.d.b. 

i 4.71 10.8 ( 23.9 

(0.50( 

65.3 0.69 -- 100.0 8.6 O-50 d.b. 

SINK-FLOAT ANALYSIS:.l/4" x 65M 

S.G. FRACT I OX 

-1.35 

1.35-1.40 

I&;’ FJqjfGj 
1.40-1.45 1 6.6 1 16.7 1 ~~93.0 6.7 -- 1 .A 1 a.d.b. 

1.45-1.53 ;j 3.1 1 21.8 ( 1~ 96.1 7.2 __ 1 a.d.b. 

1.50-1.60 ij 2.1 1 24.7 1 1 1 98.2 1 7.6 a.d.b. 

I .60-l .eo g 0.8 1 28.1 1 112 1 99.0 ( 7.8 1 a.d.b. 

+ 1.80 I/ 1.0 ( 67.5 ( N.A. 100.0 8.4 1 a.d.b. 

r 
FROTH FLOTATION TEST: 65~ x o N.S.S. 

P?ODUCT 
Ii 
I/ WT.% 

/ 
1 ASH%:! F.S.I. tjf?r 

I 

CUMULATIVE 
ASH% REMARKS 

1 STAGE 1 /i ) a.d.b. 

STAGE 11 il a.d.b. 

STAGE 111 /I I I a.d.b. 

TAILS a.d.b. 

F.F. PARAMETERS: Pulp Density = 
Reagent Dosage - 4:I=Ker:MIBC, 0.48lb/T 
Conditioning Time = 60 seconds 
Stages I E II are froths at 30 sec. intervals 
Stage 111 is froth for last 80 seconds. 

El . . A . = non agglomerating 

N,S.S. = not sufficient sample : 

Birtfey Engineering 



CLIE:.:T: TECK MINING GROUP LTD. 

SA,v.?L5 : SEAX A - CORE COMPOSITE: T-81, AI & A-Z 

ANALYSIS OF CLEAN COAL PRODUCT 
l/4" x 65M FLOAT @ 1.50 

LAS. $3.: 9524 

PROXIMATE 

j X.% 1 ASH% 1 VM.% [ FC.% / S% 1 F.S.I. / REMARUS 

1 0.7 1 7.3 1 22.8 1 69.2 1 0.47 5 l/21 Air Dried Basis 

I I 7.4 1 23.0 1 69.6 0.47 -- Dry Basis 

DILATATION TEST I 

S.T.('C) M.D.T.(OC) ) M.C.(%) M.D.(%) G.NO. [ 

379 466 24 - 11 0.783 

S.T. = Softening Temperature 

II,.D.T. = Maximum Dilatation Temperature 

X.C. = Kaximun Contraction 

?!.D. = Kaxinum Dilatation 

D333 = Dial Division per minute 

,. 



CLIEICT: TECK MINING GROUP LTD. 
SAX?LE: SEA'! A CORE~COMPOSITE: HOLES T-81 , A-l & A-Z (Lab. No. 952.4) 

LF\S. NO.:9525 - p~us T-81, A-2 roof (41.80'-42.43') .7 

7--- - : 

HEAD RA\./ ANALYSIS 
'7 

Rt',.% 1 ASH% 1 VX.% FC.% S% F.S.I. H.G.I. S.G. 

o.v i 40.0 16.0 43.1 1 
1 

0.52 ) I l/2 N.S.S. 1.65 Ai:':;::: 
-- 

B;sis' 

L 40.4 16.1 43.5 I 0.52 -- -- -- 
Dry Basis 

SIZE 6 RAbl ANALYSIS 

FRACTION 1 \fi.% 1 RI4.2 1 ASH% 1 VM.% 1 FC.% 

CUMULATIVE 
F.S.I. bfl.% ! ASH%! S% ! REPlARKS 

114" x65,+ 196.3 lo.9 140.2 115.9 143.0 lo.49 1 l/2 1 96.3 40.2 

/ 96.3 1 (40.6 1 16.0 

IO.49 j a.d.b. ) 

143.4 (0.49 -- I 96.3 40.6 i 0.49 d.b. 

65,~ x o 1 3.7 II.0 128.3 119.7 151.0 0.76 4 1100.0 39.8 / 0.50 a.d.b. 

3.7 I 28. 19.9 51.5 0.77 -- 100.0 40.2 0.50 d.b. 

SINK-FLOAT ANALYSIS:.l/4" x 65M 

S.G. FRACTIONm>Ki 

-1.35 ! 50.1 I 5.4 I 5 l/2 50.1 I 5.4 I a.d.b. 

1.35-1.40 // 5.1 15.9 .I 1 l/2 55.2 1 6.4 ( a.d.b. 

1.40-1.45 /i 2.1 -2.8 I 1 I/ii. ~-57.3 ( 6.8 ( a.d.b. 

1.45-I .50 /j I.1 23.5 1 58.4 1 7.1 ( a.d.b. 

1.50-1.60 1 0.8 1 28.5 j 1 1 59.2 / 7.4 / a.d.b. 

1.60-I .80 /j 1.0 ( 48.5 ) l/2 60.2 1 8.1 a.d.b. 

i 1.80 1 39.8 1 89.3’ 1 N.A. 100.0 140.4 1 a.d.b. 

/---I 

FROTH FLOTATION TEST: 65,~ x 0 N.S.S. 

CUMULATIVE 
PRODUCT II WT.% ASH% : F.S.I. Wf.% ASH% REMARKS 

STAGE 1 i! I.1 a.d.b. 

STAGE l! 

/ I 

a.d. b. 

STAGE 111 a.d.b. 

TAILS a.d.b. 

F.F. PARAHETERS: Pulp Density = 
Reagent Dosage - 4:l=Ker:MIBC, 0.481b/T 
Conditioning Time = 60 seconds 
Stages 1 G II are froths at 30 sec. intervals 
Stage 111 is froth for last 90 seconds. 

N.A. = non agglomerating 

N.S.S. = not sufficient sample 

Bide y Engineering 
‘. 



.i 
( 

CLIENT: TECK MINING GROUP LTD. 

SA.Y?LE: SEALX * CORE COMPOSITE . T-81, A-l & A-Z (Lab. no. 9524) - 

AtiALySIS OF CLEAN COAL PRODUCT 
plus T-81, A-2 roof (41.80'-42.43') 

l/4" x 65M FLOAT 9 1.50 

LAB. so.: 9525 

I PROXIIVATE I I I 
I 

' RY.% / ASH% 1 VM.% { FC.% / S% 1 F.S.I. 1 REMARKS 

c.7 i 7.1 I 23.1 1 69.1 / 0.53 4 l/2 Air Dried Basis 

/ 7.2 23.3 1 69.5 j 0.53 -- Dry Basis 

DILATATION TEST 

S.T.('C) M.D.T.("C) 1 M-C.(%) EC.D.(%) G.NO. 

385 466 24 ,. -23 0.183 

S.-i. = Softening Temperature 

E.D.T. = Maximum Dilatation Temperature 

kc. = ifaxinu.7 Contraction 

x.9. = Haxinun Dilatation 

DD?,V = Dial Division per minute 



CLltST: TECK MINING GROUP LTD. 
SA?:?LE: SEAN B CORE COMPOSITE: HOLES T-83 6 T-99 
LAS. NO.: ~526~ 

-- 

fa ASH% 1 HEAD RAW ANALYSIS 

V>l.% FC.% S% F.S.I. H.G.I. 

I 1 1.0 1 12.9 23.2 62.9 1 

1 

S.G. REMARKS 

0.31 5 l/2 81 1.40 Air Dried Basis 

j 13.0 23.4 

/ 

63.6 0.31 -- -_ -- Dry Basis 

SIZE & RAW ANALYSIS I ' 

SIZE 
I 1 

CUKULATIVE 
F,RXTlOX \fi.% , R'l.% ASH% VM.% FC.% S% F.S.I. \JT.% ) ASH% 1 5% REMARKS i. 

,,4,ax65;: ! 95.01 0.9 12.3 23.11 63.7 0.391 5 l/2 95.0) 12.31 0.291 a.d.b. 

i 95.01 I 12.4 23.3 64.3 0.29 -- 95.0 12.41 0.291 d-b. 

65~ x 0 / 5.01 1.1 1 13.0) 24.6 61.3 0.38 7 l/21 100.0 12.3 0.29) a.d.b. 

I 5.01 13.1 24.9 62.0 0.38 -- 100.0 12.4 0.29 d.b. 

- 
SINK-FLOAT ANALYSIS:.l/4" x 651'1 

I CUMULATIVE 
S.G. FRACTlON I) \JT.% ASH% F.S.I. WT.% \ 0 

ASH/: REMARKS 

-1.35 1 i 61.7 4.2 7 l/L 61.7 ! 4.2 1 a.d.b. I 

1.35-1.40 Ij 11.1 ( 12.3.1 1 l/2 72.8 1 5.4 ) a.d.b. 

1.40-1.45 j 7.11 18.7 1 1 

4.7 73.3 1 
1 79.9 1 6.6 / .a.d.b. 

1.45-1.50 /i 1~ 1 84.6 1 , 7,.5' 1 a.d.b. 

1.50-1.60 Ij 5.9 27.1 1 go:5 1 8.8' a.d.b. 

1.60-1.80 1) 4.8 36.2 1 1 95-3 ) 10.2 a.d.b. 

+ 1.80 I/ 4.7 71.0' l/2 100.0 13.1 a.d.b. 

(! FROTH FLOTATION TEST: 65n x 0 

I 
1 ?RODUCT WT.% ASH% .. F.S.I. 

i STAGE 1 

I*' RE~+~RKs ] 

II 74.1 8.1 7 74.1 ( 8.1 a.d.b. 

1 STAGE ii iI 13.7 11.1 7 1 87.8 1 8.6 a.d.b. 

STAGE 111 II 4.8 ( 23.1 5 92.6 I 9.3 I a.d.b. 

TAILS 7.4 1 60.2 N.A. 100.0 13:l a.d.b. 

F.F. PARAXETERS: Pulp Density = 
Reagent Dosage - 4:I=Ker:MIBC, 0.481b/T 
Conditioning Time = 60 seconds 
Stages 1 6 11 are froths at 30 sec. intervals 
Stage 111 is froth for last 90 seconds. 

N.A. = non agglomerating 



CLIEST: TECK t',lNING GROUP LTD. 

SA?,PLE: SEA,“, B CORE COMPOSITE: HOLES T-83 t T-99 - 
ASALYSIS OF CLEAN COAL PRODUCT 
l/b" x 65~ FLOAT @ 1.50+65~ x 0 ST 1, 11, E 111 

L&B. NO.: 9526 

?ROXl,WTE 

R,y. % / S% / F.S.I. ( ASH% 1 VM.% [ FC.% REMARK: 

0.7 1 7.6 i 23.8 ( 67.9 1 0.27 ~5 1/2 ) Air Dried Basi 

I 7.7 ) 24.0 1 68.3 1 0.27. -- Dry Basis 

I I 

DILATATION TEST 

S.T.(OC) 1 M.D.T.(OC) 1 M:C.(%) M.D.(%) G.NO. 1 

369 457 27 19 0.982 

GIESELER PLASTOMETER TEST 

'. DDPN 1 TEt',P.(OC) 

START 

MAXIMUM 

FINAL 

RANGE = 

S.T. = Softening Temperature 

M.D.T. = bximum Dilatation Temperature 

M.C. = Maximum Contraction 

M.D. = Maximum Dilatation 

DDPhl = Dial Division per minute 

,. 



CLIEST: TECK MINING GROUP LTD. 
SA?:?LE: SEAti B CORE COM?OSITE: HOLES T-81 only 
LA3. X0.:928] - 

I 

- 
I 

VX.% i FC.% j S;EA: ",'iS?jS':.G.,. 1 S.G. 1 

1 

REi',AR:<S. I 

23.1 / 64.4 1 0.31 1 5 I,/2 1.39 

1' 

) 82 [ 1 Air Dried Basis 

23.L! 65.1 ( 0.31 1 -- 1 -- ( -- Dry Basis 

SIZE & RAW ANALYSIS 

SIZE 
( ' 1 -I/. I. lt&?%$%-[ Ll/nRL(~ 1 FRACTIOS , W.% I RN.% ASH% VW.% FC.% 

1/4"x65?: , 195.8 Il.0 11.2 Il1.3123.2165.5 123.0 164.8 o.;;-r 4 / 95.8 1 1 0.32 1 a.d.b. 11.2 ' 

195.8 i 0.321 -- 1 95.8\11.3\0.32jd.b. 

65,~ x 0 j 4.2 f 1.1 I 14.61 24.5 159.8 0.35 1 6 1 ioo.01 11.3 0.32 a.d.b. 

1 4.2 1 14.8 24.8 60.4 0.35 -- 100.0 11.4 0.32 d.b. 

SINK-FLOAT ANALYSIS:-l/4" x 65~ 

S.G. FRACT O\ jl ' 

-1.3; " 1 

' WT.4 1 ASH% 1 FrF?/ REl',ARKS 

62.0 1 3.9 I 51/2 1 62-O 1 3.9 1 a.d.b. 

1.35-1.40 

/I il :;.; . __. 1 ;;.; .I 

I 74.9 1 

: ;;; 85.3 1 

5.5 1 a.d.b. 

/ 1.40-1.45 7.2 -- ( a.d.b. 

c 1.45-1.50 j; 3.3 ( 24.9 1 1, '-i- 88.6 1 7.5 1 a.d.b. 

1.50-i.60 /j 3.8 1 27.9 ) 1 ( 92.4 1 8.7 ( a.d.b. 

1.60-1.80 /i 4.4 1 32.1 ( 1 1 96.8 1 9.8 1 a.d.b. 

+ 1.80 /j 3.2 1 47.5' 1 l/2 100.0 11.0 a.d.b. 

I 

f---l 

FROTH FLOTATION TEST: 65~1 x 0 

,PRODUCT ilwT.% I ASH%. REMARKS 

STAGE I 1; 69.0 1 8.7 ( 6 65.0 1 8.7 1 a.d.6. 

I STAGE 11 ;I 17.5 I 13.0 / 4 86.5 [ 9.6 ) a.d.b. 

STAGE 111 I/ 5.1 I 21.9 I 3 91.6 I 10.3 I a.d.b. 

TAILS 1 8.4 ) 58.6 ( N.A. 100.0 14.3 a.d.b. 

F.F. PARA,XETERS: P;lp Density = 
Reagent Dosage - 4:1=Ker:KlBC, 0.481b/T 
Conditioning Time = 60 seconds 
Stages 1 t 11 are froths at 30 sec. intervals 
Stage 111 is froth for last 90 seconds. 

N.A. = non agglomerating 



/ 

\ 

CLIES:: TECK .Xl,KlSi GRWP LTD. 

SA,“,?LE : SEA,?, _ 8 CORE CO,~POS I TE T - 81 only 

ANALYSIS OF CLEAN COAL PRODUCT 
l/4” x 65x FLOAT @ 1.50 +65x x Ou 

LAB. S3.: 9281 

I PR3XII’ATE 
R?;.b 1 AS% 1 KY.:: ! FC.% , I SY , / F.S. I. REi!AR:<S 1 0.8 ( 8.1 ! 23.5 1 67.6 1 0.26 ) 4 l/2 j Air Dried Basis 1 

I 8.2 23.7 1 68.1 ) 0.25 --- Basis Dry 

DILATATIOS TEST I 

S.T. (“C) / M.D.T.(OC) ; M:C. (5;) M.D. 1%) G.NO. 1 

376 465 27 -24 0.357 

I GI ESELER PLASTOMETER TEST 

I 
.I . D D P ic, ! TEMP.(‘C) [ 

I , START 

i NAXlbiLN t 
1:: .I: 

I FINAL I 

iRANGE = , 

5.7. = Softening Temperature 

l3.D.T. = Naxinun Dilatation Temperature 

H.C. = Haxinm Contraction 

M.D. = Maximum Dilatation 

DS?,‘I = Dial Division per minute 



CLIEST: TECK MINING GROUP LTD. 
SA!vLE: SEAM B CORE COMPOSITE: HOLES ~-64, 65 G 82. 
LAB. NO.: 9408 r I 7 

HEAD RAW ANALYSIS 

RM.% 1 ASH% 1 VM.% ) FC.% S% F.S.I. H.G.I. S.G. REMARKS 

0.8 1 12.2 23.4 ) 63.6 0.51 I 5 l/2 79 1.33 Air Dried Basis ~ 

12.3 23.6 64.1 0.51 -- -- -- Dry Basis 

SIZE & RAW ANALYSIS 

SIZE 
I 

CUMULATIVE 
FRACTION WT.% I RM.% ASH% VM.% FC.% 5%. F.S.I. WT.% ASH% S% REMARKS 

1/4"X65M / yo:o/ '-' 12.1 23.1 63.7 0.50 5 I 90.0 12.1 0.50 a.d.b. 

90 0, 12.2 23.4 64.4 0.51 -- 1 $0.0 12.2 0.511 d.b. 

65M x 0 10.0 1.2 11.9 23.9 63.0 0.51 6 1 '00.0 12.1 0.50 a.d.b. 

10.0 12.0 24.2 63.8 p.52 -- 100.0 12.2 0.51 d.b. 

- 

SINK-FLOAT ANALYSlS:.l/4" x 65M 
I 

S.G. FRACTION / WT.% 
CUMULATIVE 

ASH% F.S.I. Wr.% ASH% REMARKS 

-1.35 

1.35-1.40 

1.40-1.45 

; 1.60-1.80 1.50-1.60 1.45-1.50 + 1.80 91.8 7.4 a.d.b. 

.FRoTH FLOTATION TEST: 65~ x 0 

CUMULATIVE 
PRODUCT WT.% ASH%. F.S.I. ~Wi-.% ASH% REMARKS 

STAGE 1 61.6 a.3 

&AGE 11 (( 22.5 11.'4 : l/2 :I::~ ",:: :::::I- 

STAGE 111 11.7 24.8 5 l/2 95.8 11.0 a.d.b. 

TAILS 11 4.2 38.1 l/2 100.0 12.2 a.d.b. 

F.F. PARAMETERS: Pulp Density = 7% 
Reagent Dosage - ~:~=K~~:MIBc, 0.481bi-r 
Conditioning Time = 60 seconds 
Stages 1 E 11 are froths at 30 sec. intervals 

'Stage 111 is froth for last 90 seconds. 



CLIENT: TECK HINING GROUP LTD. 

SAM?LE : SEAM B CORE COMPOSITE: HOLES s-64, 65, & 82 

ANALYSIS OF CLEAN COAL PRODUCT 
l/4" x 65~ FLOAT @ 1.50+65M x 0 ST 1. II,& 111. 

LAB. NO.:$D8 

PROXIMATE 

RN. % ASH% ,‘t7 / F.S.I. 1 VM.% ’ FC.% REMARKS 

0.9 1 7.2 23.5 68.4 6 Air Dried Basis 

1 7.3 23.7 69.0 0:47' 1 Dry Basis 

DILATATION TEST 

S.T. (“C) M.D.T.(‘C) 1 M:C. (3;) M.D. (%) G.NO. 

372 458 28 5, 0.933 
i 

GIESELER PLASTOMETER TEST 

- DDPM TEMP. (“C) 

START 

MAX I MUM 

FINAL 

RANGE = 

S.T. = Softening Temperature 

M.D.T. = Maximum Dilatation Temperature 

M.C. = Maximum Contraction 

M.D. = fiaximun Dilatation 

DDPH = Dial Division per minute 



CLIENT: TECK MINING GROUP LTD. 
SAI??LE: SEA?, B CORE COMPOSITE: HOLES T-66, 67, 68 & 80 
LAB. KO.: 9407 

yr HEAD RAW ANALYSIS 

t RY,.:: 1 AS+!% 1 VM.% FC.% S% F.S.I. H.G.I. S.G. REMARKS~ 

1.3 1 12.6 23.6 62.5 0.30 5 l/2 75. 1.33 Air Dried Basis 
12.8 23.9 6j.3 0.30 -- -- -- i Dry Basis 

SIZE & RAW ANALYSIS 

SIZE CUMULATIVE 
FRACTION W.% RM.% ASH% VM.% FC.% sy,.. F.S.I. WT.% 1 ASH% S%- REMARKS 

1/4"X65M 95.4 1.0 12.6 23.5 62.9 0.301 5 1 95.4 112.6 0.301 a.d.b. 1 

15.4 1 12.7 23.7 63.6 0.30 -- i 95.4 12.7 0.30 d.b. 

6% x 0 ) 4.6 1.2 14.4 24.4 60.0 0.40 6 1100.0 12.71 0.30 a.d.b. 

4.6 ) 14.6 24.7 60.7 0.40 -- 100.0 12.8 0.3~0 daba 

SINK-FLOAT ANALYSIS:-l/4" x 65~ 

CUMULATIVE 
S.G. FRACTION I WT.% ASH% F.S.I. Wl.% ASH% REMAR~KS 

-1.35 

/ 1 56:8 8 4 11.0.. 4.3 

7 112 56.8 4.3 I a.d.b. 

1.35-1.40 1 l/2 65.2 5.2 t a.d.b. 

1.40-1.45 '6-3 1.45-1.50 20.1 1 

1.50-1.60 I! 7.3 1 25.5 1 90.5 I 9.5 a.d.b. 

1.60-1.80 ,l 6.3 ( 32.9 1 96.8 1 10.9 a.d.b. 

+ 1.80 II 3.2 62.6’ l/2 100.0 12.6 a.d.b. 

I ~FROTH FLOTATION TEST: 65~ x 0 

- I. ~&!?!uLA;'::HB 0 REMARKS 

62.5) 3.0 a.d.b. 

STAGE 11 11 23-l 12.1 1 6 l/2 85.6 9.8 a.d.b. 

STAGE 111 ) 8.5 19.3 4 94.1 10.7 a.d.b. 

,TAlLS / 5.9 60.1 N.A. 100.0 13.6 a.d.b. 

F.F. PARAMETERS: Pulp Density = 10% 
Reagent Dosage - 4:l=Ker:MIBC, 0.481b/T 
Conditioning Time = 60 seconds 
Stages 1 t 11 are froths at 30 sec. intervals 

'Stage 111 is froth for last 90 seconds. 



CLIENT: TECK MINIb!G GROUP LTD. 

SAMPLE: SEAM B CORE COMPOSITE: HOLES T-66, 67, 68 E 80 

ANALYSIS OF CLEAN COAL PRODUCT 
l/4" x 65x FLOAT @ 1.50 +65~ x 0 ST 1 

LAB. NO.: 9407 

PROXIMATE 

RN.% ASH% VM.' FC.% S% F.S.I. REEARKS 

1.0 j 8.4 23.9 66.7 o-29 1 4 112 Air Dried Basis 

8.5 24.1 -- \ I 67.4 0.29. Dry Basis 

DILATATION TEST 

S.T.("C) M.D.T.(OC) M:C.(%) M.D.(%) G.NO. 

371 452 23 -1 0.903 

GIESELER PLASTOMETER TEST 

-- DDPM TEMP.('C) 

START I 

MAXIMUM 

FINAL I 

RANGE = 

S.T. = Softening Temperature 

M.D.T. = Maxiioum Dilatation Temperature 

M.C. = Maximum Contraction 

M.D. = Maximum Dilatation 

DDPM = Dial Division per minute 



CLIEST: TECK MINliiG GROUP LTD. 
SA>‘,?LE: SEAM B CORE COiIPOSITE: HOLES T-63, 70, 71. 72 t 79 
LAS. NO.: 9406 

“ i- HEAD RAW ANALYSIS 

\ RN.% i AS:% 1 Vn.% 1 FC.% S% F.S.I. H.G.I. S.G. REMARKS 

1.4 ) 11.1 24.0 ) 63.5 1 0.31 6 77 1.39 Air Dried Isis 

11.3 24.3 1’ 64.4 1 0.31 -- r- -- Dry Basis 

f 

T 
SIZE & RAW ANALYSIS 

CUMULATIVE 
1 ASH% / S% RENARKS 

’ 

65~ 0 1 5.4 1.4 x ( 11.81 24.91 

5.4 1 12.0 25.3 ~_., 

SINK-FLOAT ANALYSIS:-l/4” x 6514 
I 

CUMULATIVE 
S.G. FRACTION j/ 1 ASH% i WT.% F.S.I. WT.% ASH% REMARKS 

-1.35 

; 1 

60.7 3.5 7 i/2 60.7 3.5 t a.d.b. 

1.35-1.40 9.9 9.7 . 1 l/2 70.6 4.4 1 a.d.b. 

1.40-1.45 10.3 16.2 1 80.9 ‘5.9 a.d. b. 

1.45-1.50 r! 4.4 19.4 

.FROTH FLOTATION TEST: 65M x 0 

_ CUMULATIVE 
PRODUCT ! WT.% ASH% F.S.I. WT.% ASH% REMARKS 

STAGE 1 7 1/z 66.9 7.2 a.d.b. 

STAGE 11 7 l/2 88.9 a.2 a.d.b. 

STAGE 1 I1 11 5.8 1 20.4 1 4 94.7 8.9 a.d.b. 

TAILS Ij 5.3 I 59.5 I l/2 100.0 11.6 a.d.b. 

F. F. PARAMETERS: Pulp Density = ~10% 
Reagent Dosage - 4:l=Ker:MIBC, 0.481b/T 

~Conditioning Time = 60 seconds 
Stages 1 t 11 are froths at 30 sec. intervals 

‘Stage 111 is froth for last 90 seconds. 



CLIES;: TECK tiiFi;ISG GROUP LTD. 

SA?IV?LE : SEA,? B CORE COMPOSITE : HOLES T-69, 70, 71, 72 & 79 

A::ALYSIS OF CLEAN COAL PRODUCT 
i/k" x 65~ FLOAT @ 1.50 +65~ x 0 ST 1.11 & III. 

LA3. ::3. : 9406 

FL*,. % AS?,% / Wt.% 1 FC.% S% F.S.I. REMARKS 

1.0 1 7.0 1 24.1 1 67.9 0.31 1 6 Air Dried Basis 

1 7.1 1 24.3 1 68.6 0.31 -- Dry Basis 

DILATATION TEST 

1 S.T.('C) M.D.T.('C) ! M:C.(%) M.D.(%) G.NO. 

i 380 1 456 4 23 18 I 0.989 

GIESELER PLASTOMETER T&T 

" .. DDPM TEMP.(OC) 

START I I 

MAXI NJM I 

FINAL I 

RANGE = 

S.T. = Softenins Temperature 

4Y.D.T. = hximum Dilatation Temperature 

r, . c . = Maximxm Contraction 

h.D. = t'sxinum Dilatation 

GD?H = Dial Division per minute 



CLIENT: TECK MINING GROUP LTD. 
SAv,PLE: SEAN B CORE COMPOSITE: HOLES 
LAS. E!O.: 

T-73, 74, 75, 76 & 78 
9405 

r I HEAD RAW ANALYSIS 

RH.:: 1 ASH% t VM.% 1 FC.% S% 1 F.S.I. H.G.I. S.G. 

1.5 I 10.1 25.2 / 

REPARK' 

63.2 0.32 1 5 112 1 74 1.38 Air Dried 
64.1 

Basis 

10.3 25.6 0.32 -- -- -- 
Dry Basis 

I 
I SIZE E RAW ANALYSIS 

.d.b. 1 95.9 10.4 0.30 a 

95.9 10.5 0.30 1 dJ,l 

65x 4.1 12.1 60.8 x o / 1.5 25.6 0.37 7 100.0 10.5 0.30 a.d.b. 

4.1 12.3 26.0 61.7 9.38 -- 100.0 10.6 0.30 d-b. 

I 
- 

SINK-FLOAT ANALYSIS:-l/4" x 65M 
I 

S.G. FRACTION ,i WT.% 
CUMULATIVE 

ASH% F.S.I. WT.% ASH% REMARKS 

-1.35 7 i/2 62.8 4.1 1 a.d.b. 

1.35-1.40 2 74.1 5.2 a.d.b. 

1.40-1.45 I 6.3 15.3 1 l/2 80.4 6.0 a.d.b. 

~'84.7 6.6 a.d.b. 

92.0 8.0 a.d.b. 

97.2 9.3 a.d.b. 

l/2 100.0 10.5 a.d.b. 

1 PRODUCT JI WT.% I 

II 

~FROTH FLOTATION TEST: 65M x 0 

CUMULATIVE 
ASH%. F.S.I. ~WT.% ASH% REMARKS 

STAGE 1 (1 58.3 7.2 7 l/2 58.3 7.2 a.d.b. 

STAGE 11 1 23.4 9.5 7 81.7 7.9 a.d.b. 

STAGE 111 

j: 

12.2 16" 6 93.9 8.9 a.d.b. 

TAILS 6.1 58.5 l/2 100.0 12.0 a.d.b. 

F.F. PARAMETERS: Pulp Density = 10% 
Reagent Dosage - 4:l=Ker:MIBC, 0.481b/T 
Conditioning Time = 60 seconds 
Stages 1 & 11 are froths at 30 sec. intervaTs 

'Stage 111 is froth for last 90 seconds. 

. . 
Birtley Engineering 



CLIExT: TECK ,YISING GROUP LTD. 

SA,??LE : SEA.? B CORE COMPOSITE: HOLES T-73, 74, 75, 76 f. 78 

A?IALYSIS OF CLEAN COAL PRODUCT 
l/4” x 65:< FLOAT p 1.50 +65~ x 0 ST 1, 11 & 111. 

LAB. ::O.: 9405 

PROXIriATE 

Rx.% 1 ASH% VM.8 FC.% S% F.S.I. REMARKS 

c.8 I 6.6 25.4 67.2 0.25 6 Air Dried Basis 

) 6.7 25.6 67.7 0.25’ -- Dry Basis 

DILATATION TEST 

S.T. (“C) M.D.T. (“C) M.C. (%) M.D. (%) G.NO. 

380 457 25 14 0.975 

GIESELER PLASTOMETER TEST 

- DDPM TEMP. (“C) 

START 

NAX I MUM 

FINAL 

RANGE = 

S.T. = Softening Temperature 

K.D.T. = Maximum Dilatation Temperature 

M.C. = Maxinum Contraction 

M.D. = ~?,axirxm Dilatation 

DDPS = Dial Division per minute 



. 

CLIEST: TECK MINING GROUP LTD. 
SAk?LE : SEAM C CORE COMPOSITE: HOLES T-64 & 65 
LAB. NO.: 9412 

23.9 21.1 55.0 0.58 -- -- -- Dry Basis 

SIZE & RAW ANALYSIS 

SIZE 1 I I I I I I CUXULAT I VE I I 
FPXTION 1 WT.% 1 RM.% 1 ASH% 1 VM.% 1 FC.% / S%-. 1 F.S.I. 1 w.% ( ASH% ( S% 1 REMARKS : 

1/4”x651”, ( 94.81 1.1 23.91 20.7 54.3 0.56 4 l/2( 94:8(23.9 0.56 a.d.b. 

1 94.81 24.21 20.9 54.3 0.57 -- ( 94.8124.2 0.57 d.b. 

65,q x 0 5.21 I.3 22.3 22.7 53.1 0.64 7 1 100.0123.8 O-56 a.d.b. 

5.21 23.2 23.0 53.8 0.65 -- 100.0 24.1 O-57 d.b. 

S.G. FRACTION 

-1.35 

1.35-1.40 

1.40-1.45 

1.45-1.50 

1.50-1.60 

1.60-1.80 

+ 1.80 

S I NK-FLOAT ANALYS I S :, ‘l/4” x 65M 1 

12.0 22.6 1 67.1 1 lo.0 1 ~a.d.b. 

8.8 29.4 1. 75.9 1 12.2 ( a.d.b. 

5.0 ) 31.9 1 1 1 80.9 1 13.4 1 a.d.b. 

5.6 1 42.9 ( 1 1~ 86.5 1 15.3 ( a.d.b. 

13.5 1 75.5. ( l/2 1 100.0 1 23.5 1 a.d.b. 

,FROTH FLOTATION TEST: 65~ x 0 

CUMULATIVE 
PRODUCT WT.% ASH% F.S.I. ,MT.% ASH% REMARKS 

STAGE 1 54.2 12.3 7 l/2 5i.2 12.3 a.d.b. 

STAGE 11 II 21.9 16.9 7 l/2 76.1 13.6 a.d.b. 

STAGE 111 8.2 26.0 5 84.3 14.8 a.d.b. 

TAILS 15.7 62.5 l/2 100.0 22.3 a.d.b. 

F.F. PARAMETERS: Pulp Density = 10% 
Reagent Dosage - ~:~=K~~:MIBc, 0.48ib/T 
Conditioning Time = 60 seconds 
Stages 1 E 11 are froths at 30 sec. intervals 

.Stage 111 is froth for last 90 seconds. 

Birtley Engineering 
Subridiary 0, G”M WI,, S,se, ,“d”r,rir, 



( 

t 

CLIEST: TECK IVINING GROUP LTD. 

SA??LE : SEA,? C CORE COMPOSITE: HOLES ~-64 E 65 

ANALYSIS OF CLEAN COAL PRODUCT 
l/4” x 65~ FLOAT e 1.50 +65~ x 0 ST 1 

LAB. KO. : 9412 

R?{.Y 3 ASH% VM.% 
I 

FC.9: S% F.S. I. REMARKS 

1.2 j 12.5 23.2 63.1 0.56 6 117-l Air Dried Basis 

12.7 23.5 63.8 0.57. -- Dry Basis 

DILATATION TEST 

S.T. (“C) M.D.T.(OC) M.C. (%) M.D. (%) G.NO. 

368 457 22 ,. -5 0.854 

GIESELER PLASTOMETER TEST 

.- DDPM TEMP. 1°C) 

START 

MAX I MUM 

FINAL 

RANGE = 

S.T. = Softening Temperature 

I/,.D.T. = Maximum Dilatation Temperature 

H.C. = Maximum Contraction 

M.D. = Maximum Dilatation 

DD?,V. = Dial Division per minute 



CLIEST: TECK HINING GROUP LTD. 
sA,",PLE: SEAM C CORE COMPOSITE: HOLES T-66, 67 E 68 
LAB. NO.: 9411 

HEAD RAW ANALYSIS 

t. 

!I- 

R,?. % ,,.2 / I!;; w1 ',',:", S% F.S.I.~ H.G.I. S.G. REMARKS 

O-53 5 l/2 69 1.52 Air Dried Basis 

1 31.1 19.9 4g.o 0.54 -- -- -- Dry Basis 

SIZE E RAW ANALYSIS 

I 

~~7 

SIZE CUMULATIVE 
FRACTION WT.% I RM.% ASH% VM.% FC.% S%.. F.S.I. WT.% ( ASH% 

1/4565~ 92.11 1.0 31.8 18.8 48.4 0.51 5 92.11 31.8 0.51 - - a.d.b. I 

I 92.11 32.1 19.0 48.9 0.52 -- l 92.1 32.1 0.52 d.b. 

6;H x 0 7.91 1.3 25.1 22.1 51.5 0.61 5 1/2 loo.0 31.3 0.52 a.d.b. 

7.91 25.4 22.4 52.2 0.62 -- 100.0 31.6 0.53 d.b. 

SINK-FLOAT ANALYSIS:-l/4" x 65M 

CUMULATIVE 
S.G. FRACTION 11 \JT.% ASH% F.S.I. WT.% 1 ASH% REMARKS 

-1.35 I/ 46.2 5.2 8 172 46.2 ( 5.2 ) a.d.b. 

1.35-1.40 4.8 15.~5. 4 51.0 6.2 a.d.b. 

1.40-1.45 

1 

8.7 1 23.4 1 l/i 59.7 1 8.7 1 a.d.b. 

1.45-1.50 jl 2.7 29.6 1 62.4 1 9.6 ) a.d.b. 

1.50-1.60 j! 5.9 34.3 I 68.3 1 11.7 a.d.b. 

1.60-1.80 (1 5-6 46.6 1 73.9 1 14.4 a.d.b. 

+ 1.80 26.1 82.0 N.A. 100.0 1 32.0 a.d.b. 

r 
I, .FqOTH FLOTATlON TES,T: 65M x 0 N.S.S.* ,i 

CUMULATIVE 
F.S.I. .GcT.% (J&i%-- REMARKS 

- - - . - - m.u.8.s. 

STAGE 11 I ;---=--, a.d.b. 

STAGE 111 >I.'--- 
\ 

a.d.b. 

F.F. PARAMETERS: Pulp Density = 
Reagent Dosage - 4:l=Ker:MIBC, 0.48lb/T 
Conditioning Time = 60 seconds 
Stages 1 E 11 are froths at 30 sec.~intervals 

.Stage 111 is froth for last 90 seconds. 

1: N.S.S. = not sufficient sample 



CLIEST: TECK MINING GROUP LTD. 

SAM?LE : SEAM c CORE COiMPOS ITE : HOLES T-66, 67 & 68 

ANALYSIS OF CLEAN COAL PRODUCT 
l/h" x 65M FLOAT @ 1.50 

LAB. NO.: 9411 

PROXIHATE 
D Rti.4 ASH% VM.% ’ FC.% S% F.S.I. REMARKS 

1.0 9.8 24.5 64.7 0.63 7 l/2 Air Dried Basis 

9.9 24.7 65.4 0.64’ -- Dry Basis 

1 
DILATATION TEST 

S.T. ("C) M.D.T.("C) 1 M:C. (X) 1 M.D.(%) G.NO. 

374 455 .I 26 I44 1.026 

GIESELER PLASTOMETER TEST 

-- DDPM TEMP. ("C) 

START 1 I I 

MAX I MUM I I 

FINAL 

1 RAh’GE = I 

S.T. = Softening Temperature 

M.D.T. = Maximum Dilatation Temperature 

M.C. = Maximum Contraction 

M.D. = Maximum Dilatation 

DDPM = Dial Division per minute 

Birtley Engineering 
s”b*id;.r)r 0, Gm*t We,, Stdh*“*,“~** 



CLIEST: TECK MINING GROUP LTD. 
SA'"'LE: II 
LAS. so.: 

SEAM C CORE COMPOSITE: HOLES T-63, 71 t 72 
9410 

r--r- I HEAD RAW ANALYSIS 

1 RN",.% ! ASI% 1 VI+.% 1 FC.% S% F.S.I. H.G.I. S.G. 
1 

1 REMARKS 1.5 1 32.3 18.9 1 47.3 0.47 3 l/2 

67 1.58 1 32.8 1 19.2 1. Air Dried Basis 48.0 0.48 -- -- -- 

Dry Basis 

SINK-FLOAT ANALY~Is:,.~/~" x 65~ 

CUMULATIVE 
S.G. FRACTION Ii WT.% ASH% F.S.I. WT.0 ASH% REMARKS 

-1.35 [ 34.9 5.8 8 172 34.9 5.8 1 a.d.b. 

1.35-1.40 !/ 11.9 13.2 2 l/2 46.8 _ 7.7 

1 

1 a.d.b. 

1.40-1.45 , 6.0 18.3 1 l/Z. 52.8 8.3 a.d.b. 

1.45-1.50 5.1 25.4 1 57.9 1 10.3 a.d.b. 

l.jO-1.60 iI 5.4 1 34.4 I 63.3 12.4 a.d.b. 

1.60-1.80 ;I 8.5 1 43.4 l/2 71.8 16.1 a.d.b. 

+ 1.80 

.FROTH FLOTATION TEST: 65~ x 0 

CUMULATIVE 
PRODUCT w-r.% ASH%. F.S.I. ,&fT.% ASH% REMARKS 

STAGE 1 1 47.7 12.5 8 47.7 12.5 a.d.b. 

STAGE 11 25.2 18.8 7 l/2 72.9 14.7 a.d.b. 

STAGE 111 9.6 29.9 4 82.5 16.4 a.d.b. 

iAILS 17.5 65.9 N.A. 100.0 25.1 a.d.b. 

F.F. PARAMETERS: Polo Density = 10% 
Reagent Dosage - 4:l=Ker:MIBC, 0.481b/T 
Conditioning Time = 60 seconds 
Stages I t 11 are froths at 30 sec. intervals 

'Stage 111 is froth for last 90 seconds. 



CLIEXT: 

SAr,?LE : 

TiCK tilNlNG GROUP LTD. 

SEA,X c CORE COMPOSITE : HOLES 'r-63, 71 E 72 

AxALYSIS OF CLEAN COAL PRODUCT 
l/4" x 65~ FLOAT e 1.50+65M x 0 ST 1 

9410 

PROXIMATE 

RX,.% ASH% VM.% 
I 

FC.% S% F.S.I. REMARKS 

1.0 ( 10.6 23.8 64.6 0.57 7 Air Dried Basis 

I 10.7 24.0 65.3 0.58 -- Dry Basis 

DILATATION TEST 

S.T. (“C) M.D.T. (“C) 1 ti:C. (%) M.D. (%) G.NO. 

368 457 27 22 0.989 

GIESELCR PLASTOMETER TEST 

- DDPM TEMP. (“C) 

START I 

MAX I MUM 

FINAL 

RANGE = 

S.T. = Softening Temperature . 

bi.D.T. = Maximum Dilatation Temperature 

H.C. = Maximum Contraction 

M.D. = Maximum Dilatation 

DD?H~= Dial Division per minute 

. 



CLIENT: TECK MINING GROUP LTD. 
SAKPLE: SEAN c CORE COMPOSITE: HOLES T-73, 74, 75, 76 E 78 
LAB. NO.: 9409 Ratio 1 z 1.5 1.8 1.5 

I I I I HEAD RAW ANALYSIS 

R,H.Y / ASH% 1 VM.% 1 FC.% S% 1 F.S.I. H.G.I. ( S.G. REMARKS 

1.3 1 38.3 f 17.2 1 43.2 0.41 ( 1 62 1 1.66 Air Dried Basis 

1 38.8 1 17.4 1, 43.8 0.42 __ -- -- Dry Basis 

SIZE t RAW ANALYSIS I 

SIZE I CUMULATlVE 
FRACTION WT.% I RX.% ASH% VM.% FC.% S%-. F.S.I. WT.% 1 ASH% S% RENARKS 

,,4"x65H I 94.91 1.3 I 38.3 17.1 43.3 0.411 1 94.91 38.3 0.411 a.d.l,. 

94.9 1 38.8 17.31 43.9 0.42 -- 94.9) 38.8 0.42 d.b. 

65,x x o 5.1 1.3 1 33.8 18.81 46.1 0.53 2 l/2 100.01 38.1 0.42 a.d.b. 

5.1 1 34.2 lg.01 46.8 0.54 -- 100.0 38.6 0.43 d.b, 

I - 
SINK-FLOAT ANALYSIS:.l/4" x 65M 

I CUMULATIVE 
S.G. FRACTION // WT.% ASH% F.S.I. WT.% ASH% REMARKS 

-1.35 li 27.2 7.4 7 i-12 27.2 7.4 I a.d.b. 

1.35-1.40 14.1 17.2. 1 41.3 10.7 ( a.d.b. 

1.40-1.45 I 

i 

8.0 22.6 1 1 49.3 12.7 1 a.d.b. 

1.45-1.50 4.6 16.8 ( 1~ 53.9 13.9 a.d.b. 

1.50-1.60 1: 6.4 34.3 1 l ( 60.3 1 16.0 1 a.d;b. 

1.60-1.80 45.0 1 l/2 I 69.7 1 19.9 a.d.b. 

I + 1.80 81.1 1 N.A. 100.0 1 38.5 1 a.d.b. 

~FROTH FLOTATION TEST: 65~ x 0 
CUMULATIVE 

PRODUCT 1 wr.% ASH%. F.S.I. ~WT.% ASH% REMARKS 

STAGE 1 42.4 14.4 7 42.4 14.4 a.d.b. 

STAGE II 

,I 

14.9 1s:o 6 57.3 15.3 a.d.b. 

STAGE 111 I[ 8.8 1 26.5 2 l/2 66.1 16.8 a.d.b. 

TAILS I( 33.9 1 67.1 N.A. 100.0 33.9 a.d.b. 

F.F. PARAMETERS: P;lp Density = 10% 
Reagent Dosage - 4:l=Ker:MIBC, 0.481b/T 
Conditioning Time = 60 seconds 
Stages 1 & 11 are froths at 30 sec. intervals 

'Stage 111 is froth for last 90 seconds. 

. 
Birtley Engineering 
S”blkhrv or Gma, we,, S,s., ,“d”,,,;es 



CLIES;: TECK tilNlNG GROUP LTD. 

SAY,?iE : SERX c CORE COMPOSITE: HOLES T-73, 

AI:ALYSIS OF CLEAN COAL PRODUCT 
l/4" x 65~ FLOAT @ 1.50 +65M x 0 ST 

L&3. x0: . 9409 

74, 75, j6 t 78 

1 

PROXIMATE I 

RK.3 1 ASS% 1 VM.% FC.% S% F.S.I. REMARKS 

1.1 I 13.8 I 22.3 62.8 0.56 3 l/2/ Air Dried Basis 

i 14.0 1 22.5 63.5 0.57. -- Dry Basis 

DILATATION TEST 

S.T.('C) M.D.T.('C) M.C. (%) M.D.(%) G.NO. 

368 I 455 23 . ' - 23 j --- I 

S.T. = Softening Temperature 

K.D.T. = l'aximum Dilatation Temperature 

ti.C. = Maximum Contraction 

h.D. = Maximum Dilatation 

DD??l = Dial Division per minute 



CLIENT: TECK MINING GROUP LTD. 
SAt',PLE: SEAlY D CORE COMPOSITE: HOLES T-66. 67 F. 68 
LAB. NO.: 9415 

f- 
I- HEAD RAW ANALYSIS 

RM.% 1 ASH% VM.% FC.% S% F.S.I. H.G.I. S.G. REMARKS 

1.6 1 43.3 17.4 37.1 0.43 2 65 1.68 

( 44.6 

.Air Dried Basis 
17.7 3i.7 0.44 -- -- -- 

Dry Basis 

SINK-FLOAT ANALYSIS:.1,/4" x 65M 

S.G. FRACTION I WT.% ASH% F.S.I. 
I 

I FROTH FLOTATION TEST: 65~ x 0 
I II I 1 1 # I 

PRODUCT 
CUMULA 

WT.% ASH%. F.S.I. ,Wr.% 1 

1 STAGE 1 1 52.5 1 12.3 1 8 ' “ . . a . “ .  

STAGE 11 1 14.4 16.2 8 66.9 13.1 a.d.b. 

STAGE 111 I 8.9 28.9 5 l/2 75.8 15.0 a.d.6. 

TAILS 24.2 66.1 l/2 100.0 27.2 a.d.b. 

F.F. PARAMETERS: Pulp Density = .lO% 
Reagent Dosage - 4:l=Ker:MIBC, 0.481b/T 
Conditioning Time = 60 seconds 
Stages 1 t 11 are froths at 30 sec. intervals 

'Stage 111 is froth~for last 90 seconds. 



CLliST: TECK ,b4lNlNG GROUP LTD. 

SA,“,?ir : SEA,? D CORE COMPOSITE: HOLES T-66, 67 E. 68 

ASALYSIS OF CLEAN COAL PRODUCT 
l/V’ x 69 FLOAT e 1.50+65M x 0 ST 1 

LAS. so.: 9415 

PROXIMATE 

~‘1” 1 p:.“;” ;:; ’ 6’o”.;J” S% F.S.l. REMARKS 

0.56 1 7 I/Z Air Dried Basi! 

13.3 25.1 61.6 0.57 -- I 1 Dry Basis 

I 1 
DILATATION TEST 

S.T. (“C) M.D.T. (“C) M.C. (%) M.D. (%I G.NO.~ 

368 4j8 29 : 51 1.031 

GIESELER PLASTOMETER TEST 

* DDPM TEMP. (“C) 

START 

MAX I MUM 

FINAL 

RANGE = 

S.T. = Softening Temperature 

K.D.T. = Maxirnum Dilatation Temperature 

H.C. = Maximum Contraction 

M.D. = Maximum Dilatation 

DD?ti = Dial Division per minute 

Bide y Engineering 
S”brid;ary 0, CT”‘, wn*, S,d hdu,tri*, 



CLIENT: TECK MINING GROUP LTD. 
SAXPLE: SEAM D CORE COMPOSITE: HOLES T-69, 71 G 72 
LAB. NO.: 9414 

r- 

Pa.2 / ASH% 

HEAD RAW ANALYSIS 

f. Vti.% FC.% I S% F.S.I. H.G.I. S.G. 

0.3 1 47.5 

REMARKS~ 

16.7 34.9 1 0.45 1 57 1.76 ( 47.9 16.9 35.2 ( 0.45 Air Dried Basis -- -- -- 

Dry Basis 

SIZE .S RAW ANALYSIS 

I 

I ' 

SIZE CUMULATIVE 
FRACTION WT.% RM.% ASH% VM.8 FC.% S%.. F.S.I. WT.% ( ASH% S% REMARKS 

1/4'k65~ 97-5 1 3 48.1 Ih 3 34 4 n 4~ 1 

' 97.5 148.7 16.5 34.8 0.44 1 

u [4A., n-43 a.d.b. 

-- 37.5 148.7 0.44 d.b. 

65n x 0 2.5 1.3 36.9 19.4 42.4 0.64 ) 4 loo.0 (47.8 0.44 a.d.b. 

2.5 37.4 19.7 42.9 0.65 1 -- 100.0 48.4 0.45 d.b. 

I 

\ 

I 

I 

SINK-FLOAT ANALYSIS:-l/4" x 65M 

-ES;;; W$;;'i;;f ","FX;R;: 

1.35-1.40 

z , 

4.8 10.3 3 1/2 25.3 5.4 a.d.b. 

1.40-1.45 4.6 15.8 1 I/i 29.9 7.0 a.d.b. 

1.45-1.50 (i 3.6 21.6 8.5 1 a.d.b. 

1.50-1.60 1 6.4 23.0 

: 

1 :;:; 11.8 a.d.b. 

1.60-1.80 ~11 9.3 42.0 1 49.2 17.5 a.d.b. 

+ 1.80 i 50.8 76.1' N.A. I 100.0 47.3 a.d.b. 

.FR~TH FLOTATION TEST: 65~ x 0 

CUMULATIVE 
PRODUCT WT.% ASH%. F.S.I. ~WT.% ASH% REMARKS 

16.8 STAGE 1 10.8 8 16.8 10.8 a.d.b. 

STAGE 11 11 5.2 1514 7 l/2 22.0 Il.9 a.d.b. 

STAGE 111 11 6.3 22.5 4 l/2 28.3 14.2 a.d.b. 

TAILS II 71.7 45.1 1 l/2 100.0 36.4 a,d.b. 

F.F. PARAMETERS: Pilp Density = .7% 
Reagent Dosage - 4:l=Ker:MIBC, 0.481b/T 
Conditioning Time = 60 seconds 
Stages 1 t 11 are froths at 30 sec. intervals 

'Stage 111 is froth for last 30 seconds. 



CLIENT: TECK LINING GROUP LTD. 

SAHPLE: SEAM D CORE COMPOSITE: HOLES T-69. 71 E 72 

ANALYSIS OF CLEAN COAL PRODUCT 
r/411 x 65~ FLOAT @ 1.50 +65~ x 0 ST 1 

LAB. NO.: 9414 

PROXIr&TE 

R;I1. % ASH% VM.% ' FC.% S% F.S.I. REMARKS 

1.3 8.8 25.6 64.3 0.65 6 Air Dried Basis 

8.9 25.9 65.2 0.66 -- Dry Basis 

DILATATION TEST ------I 

S.T.('C) M.D.T.('C) M:C.(%) M.D.(%) G.NO. 

365 458 26 - 21. 0.485 

GIESELER PLASTOMETER TEST 

S.T. = Softening Temperature 

M.D.T. = Maximum Dilatation Temperature 

M.C. = Maximum Contraction 

M.D. = Maximum Dilatation 

DDPH = Dial Division per minute 

Bittley Engineeting 
S”b,idi.r* cd G,er, wsr, s t.., ,“dusrria. 



CLIENT: TECK MINING GROUP LTD. 
S;,y?LE: SEA:I D CORE COMPOSITE: HOLES T-73. 74, 75 6 76 
LAS. NO.: 5413 

If---T HEAD RAW ANALYSIS 

;(;i.% i ASH% i VK% 1 FC.% 1~ 5% F.S.I. H.G.I. S.G. 

0.5 ! 49.3 16.3 ) 

REMARKS 

33.5 1 0.39 1 60 1.80 Air Dried 
j 49.7 1 16.4 1, 1 0.39 

Basis 
33.9 -- -- -- 

Dry Basis 

I SIZE & RAW ANALYSlS 
1 , ! 

SIZE I 
I 

CUHULATIVE 
F?ACTIOS Wi.% I RM.% ASH% VM.% FC.% S%.. F.S.I. WT.% ( ASH%( S% REMARKS 

11"' I-~. t 95.1 1 1.0 1 49.01 16.51 33.5 0.361 1 95.11 49.01 0.76 3 ,.b j 
~. G”xb5,Y 

95.1 i 

_ ___ _ _- / ~_~. ..__ Y., 

49.5 16.7 33.8 0.36 -- 95.1 1 49.5 0.36 d.b. 

65,x 1.3 37.0 42.0 0.68 x 0 4.91 19.7 3 48.4 0.38 - 100.0) a.d.b. 

4.91 37.5 20.0 42.5 0.69 -- 100.0 48.9 0.38 d.b. 

SINK-FLOAT ANALYSIS: .1/4" x 65M 

CUMULATIVE 
S.G. FRACTION i WT.% ASH% F.S.I. WT.% ASH% REMARKS 

-1.35 II 27.7 7-3 7' 27.7 7-3 I a.d.b. 

1.35-1.40 4.9 19.3- 1 112 32.6 3.1 1 a.d.b. 

/ 1.40-1.45 f I 4.2 27.5 1' 36.8 11.2 a.d.b. 

1.45-1.50 

1.50-1.60 1 

::: 38.2 I, 4 1 1.4 14.2 a.d.b. 

44.8 1 47.2 18.0 1 a.d.b. 

1.60-1.80 I( 5.0 56.9 l/2 52.2 21.7 a.d.b. 

+ 1.80 If 47.8 77.8' N.A. 100.0 48.5 1 a.d.b. 

.FROTH FLOTATION TEST: 65~ x 0 

CUMULATIVE 
PRODUCT ASH% F.S.I. Wr.% ASH% REMARKS 

STAGE 1 18.2 7 l/2 47.1' 18.2 a.d.b. 

STAGE 11 

f // 

12.8 25:6 6 l/2 59.9 13.8 a.d.b. 

STAGE 111 7.2 38.5 3 67.1 21.8 a.d.b. 

,TAILS 11 32.9 68.3 l/2 100.0 37.1 a.d.b. 

F.F. PARAMETERS: Pulp Density = 10% 
Reagent Dosage - 4:l=Ker:MIBC. 0,48lb/T 
Conditioning Time = 60 seconds 
Stages 1 G 11 are froths at 30 sec. intervals 

'Stage 111 is froth for last 90 seconds. 



CLIEXT: TECK MINING GROUP LTD. 

SAMPLE : SEA,y D CORE COMPOSITE: HOLES T-73, 74, 75 & 76 

ANALYSIS OF CLEAN COAL PRODUCT 
l/4” x 65r’, FLOAT @.,l.SO +65M x 0 ST 1 

LAB. NO.: 9413 

PROXIMATE 

RM.% 1 ASH% 1 VM.% FC.% S% F.S.I. REMARKS 

1.4 1 15.1 ( 23.8 59.7 0.62 5 Air Dried Basis 

1 15.3 1 24.1 60.6 0.63 -- Dry Basis 

DILATATION TEST 

S.T. (“C) M.D.T. (“C) M:C. (%) M.D. (%) G.NO. 

368 437 27 - 27 --- 

GlESELER PLASTOMETER TEST 

.. DDPM TEMP. (“C) 

START I 

MAX I MUM I ” 

FINAL 

RANGE = 

S.T. = Softening Temperature _ 

M.D.T. = Maximum Dilatation Temperature 

M.C. = Maximum Contraction 

M.D. = Maximum Dilatation 

DDP,‘I = Dial Division per minute 



CLIENT: TECK MINING GROUP LTD. 
SAi',PLE: SEAM E CORE COMPOSITE: HOLES LAB. NO.: 9417 ~-67, 69, 71 & 72 

< r- 
HEAD RAW ANALYSIS 1 

RX.2 1 ASH% VM.% FC.% Sr: F.S.I. H.G.I. S.G. REMARKS 
2.0 1 16.3 25.1 56.6 0.58 7 l/2 70 1.42 Air Dried Basis 

16.6 25.6 57.8 0.59 -- -- -- 
Dry Basis 

.  , I  194.4 II.4 115.3 125.01 58.3 lo.57 1 7 94.4 [ 15.3 lo.57 1 _ 

I 194.4 I t 15.5 12~4 159.1 ( 0.58 1 

1 5.61 124.91 77. ' J- 
1 0.71 1 

S.G. FRACTION , WT.% ASH% F.S.I. 

-1 2~: ..,, I/ 70.2 
II . 

1 
I 

4.2 1 8 - - I - 

1.35-1.40 ii 6.3 1 lo.2 1 3 , - 

1.40-1.45 1 3-6 14.4 1 l/2' ~-80.1 5.1 a.d.b. 
1.45-1.50 1) 2.3 ) 21.0 1 1 82.4 5.6 

a.d.b. 
84.7 6.2 1 a.d.b. 
89.4 8.2 ( a.d.b. 

100.0 15.2 a.d.b. 

I SINK-FLOAT ANALYSIS:.1/4" x 65M 

I, 
~FROTH FLOTATION TEST: 65~ x 0 

I I 

PRODUCT 
_ CUMULATIVE 

Wr.% ASH%. F.S.I. ~bcr.% ASH% REMARKS 

STAGE 1 20.1 11.6 7 20.1 11.6 a.d.b. 

STAGE 11 16.9 17:9 7 37.0 14.5 a.d.b. 

STAGE 111 12.6 23.4 4 49.6 16.7 a.d.b. 

TAILS [( 50.4 33.6 N.A. 100.0 25.2 a.d.b. 

F. F. PARAHETERS: Pulp Density = 5% 
Reagent Dosage - 4:l=Ker:MIBC, 0.481b/T 

-Conditioning Time = 60 seconds 
Stages 1 G 11 are froths at 30 sec. intervals 

'Stage 111 is froth ~for last 90 seconds. 

. 
Birtle y Engineering 
Subridi*w 0lCm.t we,, Sm.,,“d”.,r;s* 



CLIENT: TECK MINING GROUP LTD. 

SAMPLE: SEAH E CORE COMPOSITE: HOLES T-67, 69, 71 & 72 

ANALYSIS OF CLEAN COAL PRODUCT 
11411 x 65~ FLOAT e 1.50 +65M x 0 ST 1, 11 6 111 

LAB. NO.: 9417 

PROXI PATE 

RM.% 1 ASH% VM.% ’ FC.% S% I~ F.S.I. I REMARKS 

1.0 ) 5.8 27.2 66.0 0.57 1 7 l/2 Air Dried Basis 

1 5.9 27.5 66.6 0.58 '1 -- Dry Basis 

DILATATION TEST 

S.T. ("C) M.D.T.(‘C) 1 M:C.(%) M.D. (%) G.NO. 

359 445 29 I 56 1.035 

GIESELER PLASTOMETER TEST 

~’ -. DDPM TEMP.('C) 

START 

MAXIMUM 

FINAL 

RANGE = 

S.T. = Softening Temperature . 

M.D.T. = Maximum Dilatation Temperature 

M.C. = Maximum Contraction 

M.D. = Maximum Dilatation 

DDPH = Dial Division per minute 

Birtley Engineering 



CLIENT: TECK MINING GROUP LTD. 
SAMPLE: SEAM E CORE COMPOSITE: HOLES T-73, 75 & 76 
LAB. NO.:9416 

r r a1 HEAD RAW ANALYSIS 

t RI1.% 1 ASH% ( VM.% FC.% 1.5 I 21.6 1 23.0 0:",5 ":"' "kG4.'. ::Gq; Ai~"~~~~~ ' 53.9 Basis 

1 21.9 23.4 54.7 0.76 -- -- _- Dry Basis 

SIZE 6 RAW ANALYSIS 

SIZE CUMULATIVE 
FRACTION WT.% RM.% ASH% VM.% FC.% S%-. F.S.I. WT.% ASH% S% REMARKS 

,,4"x65M, 93.9 1.3 21.3 23.8 53.6 0.74 6 l/2 93.9 21.3 0.74 a.d.b. 

93.9 2t.6 24.1 54.3 0.75 -- 93.9 21.6 0.75 d.b. 

65,~ x 0 6.1 1.3 23.8 22.4 52.5 0.86 7 loo.0 21.5 0.75 a.d.b. 

6.1 24.1 22.7 53.2 0.87 -- 100.0 21.8 0.76 d-b. 

SINK-FLOAT ANALYSIS:.1/4" x 65M 

CUMULATIVE 
S.G. FRACTION WT.% ASH% F.S.I. WT.% ASH% REMARKS 

63.1 4.3 a.d.b. 

I 

74.5 5.7 a.d.b. 

1.50-1.60 ij 2.0 I 28.6 3 76.6 6.3 a.d.b. 

1.60-1.80 1 80.4 8.0 a.d.b. 

+ 1.80 N.A. 100.0 21.8 a.d.b. 

.FROTH FLOTATION TEST: 65M x 0 

CUMULATIVE 
PRODUCT WT.% ASH%. F.S.I. WT.% ASH% REMARKS 

STAGE 1 50.9 9.1 7 l/2 5d.Y 9.1 a.d.b. 

STAGE 11 ( 18.0 .13:3 7 68.9 10.2 a.d.b. 

STAGE 111 1 a.4 25.7 3 l/2 77.3 11.9 a.d.b. 

TAILS 22.7 64.6 N.A. 100.0 23.8 a.d.b. 

(. 

F.F. PAMMETERS: Pelp Density = 8% 
Reagent Dosage - 4:l=Ker:MIBC, 0.481b/T 
Conditioning Time = 60 seconds 
Stages I t I1 are froths at 30 sec. intervals 

'Stage 111 is froth for last 50 seconds. 



CLIENT: TECK HINING GROUP LTD. 

SAMPLE : SEAM E CORE COMPOSITE: HOLES T-73, 75 6 76 

ANALYSIS OF CLEAN COAL PRODUCT 
l/b” x 691 FLOAT @ 1.50 +65M x 0 ST 1, 11, E 111. 

LAB. NO.: 9416 i 

PROXIMATE 

RM.% ASH% VM.% FC.% S% F.S.I. REhARKS 

1.1 6.1 26.9 65.9 0.72 7 l/2 Air Dried Basis 

6.2 27.2 66.6 0.73’ -- Dry Basis 

DILATATION TEST 

S.T. PC) M.D.T.(“C) M.C. (%I M.D. (“a) G.NO. 

,362 452 27 : 35 1.014 

GIESELER PLASTOMETER TEST 

-- DDPM TEMP. (‘C) 

START I 

MAX I MUM 

FINAL 

RANGE = 

S.T. = Softening Temperature 

M.D.T. = Maximum Dilatation Temperature 

M.C. = Maximum Contraction 

M.D. = Maximum Dilatation 

DDPM = Dial Division per minute 
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505 - 50th AVE. S.E. CALGARY, ALBERTA TZG 234 PHONE 403 - 253-8273 

A REPORT TO TECK MINING GROUP LTD. 

OF THE WASHABILITY AND PILOT PLANT WASHING 

RESULTS OF BULK SAMPLES”FROM SEAMS “C”, “E”, 

‘I,,” , “B” AND “A” FROM THE BULLMOOSE PROPERTY- 

July/August, 1977 

INTRODUCTION 

The bulk samples were delivered to the Coal Science and Minerals 

Testing plant site in Calgary, Alberta in 6 cubic yard bulk containers and 

in steel 45 gallon drums. 

unit, emptied onto a stee 

on the carrier for return 

The containers were unloaded from the carrier by a mobile crane 

ing pad, washed out and replaced 

camp. 

1 11 x 20 meter mix 

to the exploration 

SAMPLE PREPARATION 

The detailed homogenizing procedures (Pages3,4,&5 ) were used 

throughout the program. These procedures ensured that, within practical 

1 imits, representative sample’s of raw coal would be extracted for washability 

tests and the feed to the plant would be uniform and unsegregated,as to ash 

content. 

The value of this procedure for homogenizing the clean coal 

product can be readily appreciated with the assurance that when the coal is 

packaged the ash content does not vary significantly between barrels. 
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WASHABILITY 

The washability work flowsheet, P 11, outlines in detail the 

test procedures. .The analytical results for each seam are appropriately 

tabulated, with the Rosin-Rammler curve showing the average particle size 

of the raw coal , the Size and Gravity Distribution diagram giving a bird’s- 

eye view of the screen and float-sink results with the classical washability 

curves rounding out the presentation. . . 

The analysis of.the simulated clean coal and reject products 

derived from the float-sink fractions finalize the washability portion of 

the reports for each seam. 

PLANT WASHING 

The pilot plant flowsheet, P 9 , and a brief resume clarify 

the plant operation. The plant balance sheet summarizes schematically the 

wash results with individual performance for the heavy media, two-stage 

water cyclone and froth flotation circuits being detailed on their respect- 

ive forms. 

The clean coal analyses performed as described in the pilot plant 

analytical flowsheet, P 12, finalize the plant washing reports for each seam. 
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COAL SCIENCE & MINERALS TESTING DIVISION 

SPECIAL PROCEDURES FOR HANDLING OF BULK SAMPLES 

HEAD RA:J PREPARATION 

The order of preference for de1 ivery bulk samples is: 1) bulk 

truck loads. 2) poly-lined jute bags or Fe-enforced plastic bags. 3) barrels. 

The coal is dumped onto a steel mixing plate (32’ x 60’) and subjected to a 

prel ininary mixing by means of a small front end loader and placed in a conical 

heap in the centre of the plate. (The bucket capacity is about 1 l/2 drums 

of coal). 

Four (4) sampling points (quandrants) are selected along the peri- 

meter of this central pile identified for clarity as Sites #l, #2, f3, #4, 

(see attached sketch) from which is withdrawn successive bucket loads of coal 

and placed in “quarter” conical piles relative to the sampling sites. However, 

to minimize the possibility of bias, on the second sampling pass, coal with- 

drawn from Site Fl is placed in pile #2, coal withdrawn from Site #2 is placed 

in pile #3 and so on until the central pile has been transferred into the 4 

quartered piles. 

Now the coal from the quartered piles is returned to the central 

location by taking bucket loads successively from piles A, B, C and D to re- 

fern the central conical heap. Four (4) sampling sites are relocated and the 

whole procedure is repeated three (3) more times after which a head raw sam- 

ple is extracted, by taking small increments from each of the “quartered” 

piles of such quantity that four (4) increments will fill two (2) - 45 gallon 

drums using a portable loading hopper. This hopper is designed in such a way 

chat two (2) barrels are filled simultaneously by means of a splite chute. 

The quantity of sample extracted is dependent on the top size of the coal and 

must conform to ASTM specifications for sampling of coal. 

Bide y Engineering 



-4- 

. 

CLEAN COAL PREPARATION (Clean flix) 

After a”p&liminary moisture reduction of the heavy media clean 

coal and the fines filter cake to the desired levels, the products are homo- 

genized as fol lows:- 

The heavy media clean coal is ‘kpread in a thin layer on the 

meticulously clean mixing plate. The filter cake is “seeded” over the surface 

of the coarse coal by means of the front end loader. This total mass is sub- 

jected to a preliminary mixing routine and a central conical heap formed. 

From this point on the procedures outlined for homogenizing the 

raw coal are strictly followed. ‘_ 

From the final four (4) quarters, double poly lined barrels are 

filled by exactly the same procedure as outlined for the raw coal sample 

extract ion. The coal is tamped into the barrels so that each barrel contains 

about 180 kg including moisture. 

During the barrel filling procedure, a minimum of 60 increments 

are taken from the bucket load quantities with a small square mouth shovel. 

Each increment is of such quantity that a minimum of 100 kg of coal are re- 

tained for analytical purposes. 

Finally the plastic 1 iners are tied off’ and an’identifying tag 

affixed inside the drum. The lid, with a gasket, is firmly attached to seal 

the barrel and the barrel is stencil ied as to contents and destination. 

BirtJe y Engineering 



SCHEMATIC OF RAW AND- &AN COAL HOMOGEN1ZATiON 

G “Quarter” Piles ::f: Central Pi le 

Continue moving increments unti 1 all of the central pile is 
transferred to the “Quarter” piles A,B,C, and D, i.e. incre- 

n-mt 3, site 1 to C, increment 3, site 2 to D, increment 3, 
site 3 to A, increment 3, site 4 to B etc. 

NOVEMBER 1376 
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PILOT PLANT WAWING 

Figure 1 is .the flowsheet of the Coal Science & Minerals Testing pilot 

plant. Raw coal is dumped by a front end loader into a hopper at ground 

level, which has a heavy 2” square screen installed to ensure that the bucket 

elevator receiving the feed does not handle oversize material. The 2” over- 

size coal is crushed manually to pass the 2” screen, but “rock” is collected 

in barrels and reported as shale of the heavy media circuit. The bucket 

elevator discharges the minus 2” feed at a rate of 5 to 7 metric tons per 

hour into a rotary 3/b” screen of the third deck. The 3/h” oversize fal 1s 

via a chute into a 5” x 8” jaw crusher where it is crushed to minus 3/h”’ and 

is recycled through the feed system. The 3/h” x 0 screen underflow is washed 

with water onto a 28 mesh sieve bend and slot screen for desliming. 

The 3/b” x 28 mesh coal is the feed to the 14” DSM Heavy Media cone on 

the seond deck. The slurry of coal and correct medium is pumped to the 

cyclone from the mixing tube at a pressure of 9 to 10 psi. The overflow and 

underflow products are discharged onto a common, but split 28 mesh slot screen 

preceded by a 28 mesh sieve bend where the magneti te”is washed off into the 

correct and dilute medium tanks directly below. Additional clean spray water 

and baffles across the clean coal stream ensure that a minimum of magnetite 

is retained on the clean coal product. The clean coal and shale are collected 

in barrels by means of individual chutes for weighing. 

The dilute medium is pumped to a thickening cone on the third deck from 

where it is fed to a 30” magnetic separator. The recovered magnetite is 

sluiced back to the correct m&dium tank. The specific gravity of the medium 

is monitored manually, using a density meter, and adjusted for loss by adding 

cyclone grade magnetite directly to the correct medium tank. 

The 28 mesh x 0 coal collected in the slimes tank ground level, is 

pumped to the thickening cone on the th i rd deck. From this point it can be 

fed directly to the froth circuit, or as is usual, to the two-stage water- 

on1 y cyclone system. 

Birtle y Engineering 
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Coal to the 6” DSM water-only primary cyclone is pumped at a pulp den- 

si ty of 10% to 20% from the cyclone feed rank at a pressure of 20 psi, and a 

flow rate of 85 Imperial gallons per minute. A mechancial ly adjustable vortex 

finder faci li tates settings for a desired ash content. The primary cyclone 

underflow with make-up water is fed to a simi lari ly adjustable secondary 4” 

unit. The overflow is directed back to the primary cyclone feed tank with 

the underflow being the waste product. .:. 

The waste product is routed to the static thickener while the primary 

underflow is fed by gravity to a rapped 0.25 mm sieve bend. The seive bend 

is the water-only cyclone product at approximately 65 mesh oversize, and 

directed to the Eimco disc filter for dewatering. 

The sieve bend underflow passes by gravity to the thickening cyclone 

feed tank, from where it is pumped to the 20’ - 8” cyclone. This thickening 

cane serves a dual purpose: 1) it removes undesireable -325 mesh slimes 

from the flotation feed, 2) i t provides a feed of proper dens i ty (15% - 25% 

overflow wi th the -325 mesh sl imes flows to solids) to the froth cells. The 

the static thickener. 

The flotation circuit cons ists of two (2) Birtley-Humbo ldt Multi-Wobble 

Cells in series. Since these cells were. installed on September 12th, 1976, 

there appears to be a marked improvement in tailings .ash contents, indicating 

excel lent recovery of froth product. A rotary reagent feeder introduces 4:l 

Kerosene : Me th Y 

better condi t i 

The tai 1 

lisobutylcarbinol into the circuit at the feed entry point for 

oning. 

ings join the water-only cyclone underflow and thickener cone 

overflow to form the thickener tails. The froth enters the Eimco disc filter 

and is dewa tered along with the sieve bend overflow to form the f i 1 ter cake 

or fines product. This and the heavy media clean coal are combined to form 

the clean coal product or clean mix. 

Bide y Engineering 
Subsidiarv 01 Gteat West Steel Industries 
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Each circuit is sampled for feed, product and waste in addition to the 

0.25 mm sieve bend overflow and underflow, filter cake, thickening cyclone 

overflow and underf.Iow and analysed for ash content. The primary water-only 

cyclone overflow product is screened at 65 mesh as the plus 65 mesh figure is 

used to calculate the yield of the water-only cyclone circuit. 

The heavy media clean coal is “dra i qed” of extraneous moi s ture before 

being combined and homogenized with the partially dried filter cake. This 

partial drying is accomplished by spreading the fines product on a 

pad, heated electrically at 20°C, and reducing the moisture content from 

22 - 28% to less than 12%. 

.- 

-- 
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TEST PLANT FLOWS} E-l COAL. SN+CE: 8 !vNXAt..S TESTING 
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Lo 
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-314” x 0 Raw Cool 

j] 

% Ash r 
% wt. 

% Ash 
%Wt: 1 

L % Ash 

I % Wi. i-28 mesh 
% Ash 

1 
I -28 mesh 

z 

-325 mesh 

: : 
r 

% wt. 

% Ash 
‘ 1 

% Wt. 

-itIe 

. . 
TYPICAL PLANT BALANCE SHEET 

Dote 

Drawn 



BULK SAMPLE1 

HEAD SAMPLE 
Pm, S% BTU., + 
P%,FSl, & HGI 

REPRESENTATIVE 
1 DRUM for AIR -. 
DRIED LOSS % 

I I 

t 
I 

128M-X48M 1 
+ 

148MX01 

$ 

28M.X 0 C 

ASH. 8 F.S.I. on EACH 
SIZE A to G. I 

FLOAT SINKING of A,B,C,D,E & 
AT 1.30,1.40,1.45,1.50,l.641.70 d I.8 

ASH EACH S.G. FRACTION. WASHABILITY CURVE, SIZE & 
F.S.I. EACH SIZE CLEAN COAL 4 + DENSITY DISTRIBUTION 
COMPOSITE AT 7.5 ?: 05%ASH. ROSIN RAMMLER SIZE CHART 

I 1 TAILING, I 

4’klOOM. COMPOSITE FLOAT/SINK 
0.5% ASH CLEAN COAL COAL SCIENCE AND MINERALS TESTING 

CALGARY ALBERTA 

JECK CORPORATION 
ANALYTICAL PROGRAM 

DRAWN : APPROVED : DATE : 
JULY, 1977 

- 



TYPICAL 

PILOT PLANT ANALYTICAL 

FLOWSHEET 

TECK MINING GROUP LTD. 

WEIGHED (K. G.) 

r 

MECHANICALLY . 1 - 2 M.T. 
HOMOGENIZED 

p WASHABILITY AND 
RELATED WORK 
PROGRAM , . 

t 

3 CIRCUIT PILOT 

PLANT WASH * 

HEAVY MEDIA 
FEED, CLEAN 

COAL, SHALE 

t t 

SIEVE BEND _ 

I 

CONCENTRATE 

OVERFLOW 
I J 

r 
I 

I 

I 

. FILTER 
CAKE WT. 

, 

_. 

CLEAN COAL MIX 

ADM, PROX, S, P, BTU, FSI, HGI, 
ULT I MATE, 0 I LATAT I ON:‘:;:, PLAST I C IT”““” ,. ,. I. 

SCREENING @i/2” l/4” 6~ 1211 2oM 
1OOM 

PACKED IN DOUBLE POLY-LINED 

:- 45 GAL. DRUMS AND SEALED 
WITH COVER GASKETS 

: SHIPPING 

* ALL PLANT SAMPLES ANALYSED FOR ASH AND F. S. 1. 
*J: RIJHR D I LATOMETEFi 

;‘;;‘;;‘; Gl ESLER PLASTOMETER 





CLIENT: 

SAMPLE : 

- 13 - 
TECK MINING GROUP LTD. 

AD IT No. 2 - “Cl’ Seam 

LAB. NO.: 9133 ' DATE: July 8, 1977 

I HEAD RAW ANALYSI S 
1 

.  .  
ADL% RM.% 1 ASH% VM.% FC.% S% ,P% BTk/LB F.S. I. H&J./ I 

3.0 0.5 24.6 22.6 52.3 1 0.701 11;613 5 1. ,\J-gY air dried basis 1 

3.5 123.9 21.9 50.7 0.681 11,265 -- -- as rec’d basis 

24.7 22.7 52.6 0.70 11,671 -- -- dry basis 

. . 

DRY SCREENING ANALYSI S: 4" x 0 HEAD SAMPLE 

CUM. CUM. 
SIZE FRACTION WT.% ASH% F.S.I. WT.% ASH% 

4 " x 2" 2.4 I 66.9 l/2 2.4 66.9 

2" x 3/4" 10.0 i 44.2 l/2 12.4 48.6 

* 3/4" x l/4” 20.6 30.0 3 33.0 37.0 

i/4" x 28~ 46.5 20.8 I 4 79.5 27.5 

28~ x 48~ 6.7 17.4 - 7 l/2 86.2 26.7 

48~ x 1OOM 6.5 ! 16.3 .8 92.7 26.0 

1OOM x 0 1 7.3 18.5 7 100.0 25.5 

WT.8 +.4” Material crushed to -4” = 0.7% 

4 

WET SCREENING ANALYSIS: 28 MESH x o 

CUM. CUM. 
SIZE FRACTION wT.% ASH% F.S.I. wT.% AStl% 

28~ x 35M I 21.2 17.3 8 21.2 17.3 

35M x 48~ I 16.3 I 17.4 1 7 l/2 37.5 17.3 

48M X 65M I 13.5 I 15.5 7 l/2 51.0 1 16.9 

65~ x 1OOM 11.1 15.6 8 62.1 1 16.6 

1OOM x 200M 13.0 15.9 I 7 75 . 1 1 16.5 

200M x 325M 6.0 16.7 8 81.1 1 16.5 

325M x 0 18.9 24.5 3 l/2 100.0 18.0 

Birtley Engineering 
Subsidiary 01 Gren~ West Steel Industries 
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PARTICLE DIA.(mm) 

l/4 l/2 3/4 

60 

6 

1.0 

0.8 

0.6 

0.4 

0.3 

0.2 

0.15 

0.1 

100 

I Title: I Drawn: 
ROSIN RAMMLER SIZE DlSTRlBUTlON J.A. 



- -  

L 

- I5 - 

KEY 

Of 14” 

60 

80 

90 

FROTH FLOTATION STAGE I 100 ; 2 : 3 :4g TAILS 

0 lb 2b 3.0 4; 

I ,I, 

5; $0 7b 8; 
. 0 

90 100 

CUM. WT. % 

-- 
BIRTLEY ENGINEERING (Canada) LTD. 
CALGARY ALBERTA 

-A8 NQ 9133 IDRWN ] 



CLIENT: 

SAHPLE: 

LAB. NO. 

- 16 - 

TECK MINING GROUP LTD. 

ADIT No.2 - "C" Seam 

9133 DATE: July 8, 1977 

SINK.FLOAT ANALYSES ri II 

1 
j/ 4" x 2" (Wt% = 3 hl II 

S. G. 4 

FRACTION 11 WT.% 
CUM. 

j 
CUM. ; CUM. CUM. 

ASH% WT.% ASH% ! WT.% ASH% WT.% ASH% w I I A. I 

1 

1 

1 I 1 

1 

1 

+ 

-1 30! . 4 I I /ii 

.30-1.40! II 

.40-1.45E I/ 

.45-1.501 Ii 

.50-1.6oij Ii 

.60-1.70! il 

.70-1.8011 /I I\ 

1.80 II/ I I 

] 1.0 

18.1 1 

1 8.9 
5.4 1 

11.5 1 

9.8 1 

4.8 1 

3.0 I 

8.2 1 

I 12.9 

19.8 i 

21.8 1 

36.0 --I 45.3 

80.8 I 

1.0 I 3.0 I 

19-l 1 

28.0 1 

33.4 I 

44.9 

-t 54.7 

59.5 

--I 100.0 

7.9 

9.5 

11.2 2 13.9 

17.9 

20.1 

44.7 

S.G. 

FRACTION 

-1.3c 

1.30-1.40 

l-40-1.45 

1.45-1.50 

1.50-1.60 

1.60-l .70 

1.70-1.80 

c+1.80 

SINK FLOAT ANALYSES 

3/4" x i/411 (wt% = 20.6) 1 i/411 x 28~ (wt% = 46.5) 

CUM. CUM. 
Ij 

CUM. CUM. 
WI-.% ASH% WT.% ASH% ,I W-i.% ASH% WT.% ASH% 

5.8 3.6 5.8 1 3.6 ii 19.9 2.7 19.9 1 2.7 

29.6 8.5 35.4 ] 7.7 11 32.9 8.5 52.8 1 6.3 

10.9 15.9 46.3 1 9.6 11 9.5 16.1 62.3 7.8 

7.1 120.8 53.4 1 11.1 11 5.8 21.6 68.1 9.0 

10.2 28.4 63.6 13.9 11 8.7 28.5 76.8 11.2 , 

13.9 35.9 77.5 17.8 iI 9.9 36.1 86.7 ] 14.0 . 

3.9 148.8 01.4 19.3 1 3.5 47.6 go.2 15.3 

18.6 177.7 100.0 30.2 11 9.8 73.3 100.0 21.0 

Bide y Engineering 
Subsidiary of Great West Steel hdurtries 
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TECK MINING GF;OlIP LTD RDIT ND.2 C SERPI LW3 9133 
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IO 20 30 4~0 - 50 60 70 a0 90 
FISH CtiWTEFlT F’ERCENT 

2 x 314 

1QCl 

9u QJ PRIIWRY CURVE 

A CLEFIN COFIL CLIi%‘E 

m + U!SCRRU CIJWE 

x SPECIFIC GRFXITY-YIELD CURVE 

70 0 +a’- 0.1 S.G. DI,STFdRUTICJN CLIRVE 

2 .2 2.1 2.0 1 v9 
SPECIFIC GRHYITY 
1.8 1.7 1.5 1.5 114 1 .3 1.2 
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I” - 

_. -- -... -- -- ._ 

--DTR~CT-- --C[IM FLOATS-- -..cIIM SIik~s-- +-0.1 UISTR 

kT, f(JM WT> SIhlK WT 
S*Li. c T > b!jk> ASH TT ASH11 WT> As;r> bSH> Wi> ASH> S.G. IiT> 

~. ..-._ -. - -. . . - -- --- -. --. ..--- .-.. -- ~- --- - . ---- 

1 2 3 4 5 6 7 8 9 IO 11 12. 

1.30 1.00 3.nr! .-3 .03 1.00 3*nO 44.63 09,GO 45.09 1.3r! 0.00 

1.40 16.10 8.20 1.48 1.51 19.10 7.ci3 43.15 Pn.no 53.14 I.40 ij2.40 

12.90 
- _ .-.. __ .- .- - -.-. - -. _. .-. - _. ..-. 

1.45 a.90 1 .I5 2.66 26.00 9.51 42.00 72.;0 58.14 I ,50 2S.8cl 

1.50 c.40 19.FO 1 .fi7 3+73 33.40 lb.17 4n.93 66.60 61.46 1,6n i11.3;, 

le60 11.50 21.PO 2.~1 he24 44.~0 13~89 39.43 ~5.iO 69.74 1.7n 14.60 
_... 

1.i -36:Oo 
-- -- - -_._ --. . . .__ _~ _____ __ ___ ._ _ __ __ - --.-- -- -. --_-- .___ 

0.80 3.=3 9.7! 54.70 17.R5 34.90 e5,;o 77.04 ],8@ 0.00 

1.80 6.t10 45.30 2.17 Ileg’, 59.50 20en7 32.72 ~O.cO.~O.~O 1,9n 0.00 

9.39 CCC.50 8O,f?o 32.72 44.66100.00 44rA6 0.00 .nO 0.00 2.00 0.00 
_.. .~ ..-.. 

RTRTLFY FNGINEERING . 
14/07/77 

.f- lY.Q .c. 19.8 Y*c 19.8 3.0 1m.o 4.0 13.5 
- -- ;.; ;;e; ------].6-~\h.3-----10.7--lho3 --4.0 --lc*?------ 6, 0 --, 4, $J - .-.- -_ 

4:o 13:q 3.3 3.9 13.3 14,4 11*7 lZe-2 13.3 14.4 5.0 6.0 lb,4 8.0 15.7 
11.3 10.0 17.3 

4.4 12.7 2.e 11,o 13*q 11.0 PI0 11.0 -0.0 @,O 
7.2 lO*r! 3.6 9.1 lS.& 9.1 10.0 c.1 0.0 0.0 
9.1 8.6 6.0 43.1 16.2 9.1 13.0 P.l. 0.0 0,o 

16.2 4e1 .-- pa q-- --..* 0*-o--* &----l-75-*-8-- --• 0 -- 0.. o----o. 0 .-.-_._ .._ _ 

PASS 1 8155 
PASS 2 8 83 
PASS 3 ? 71 
PASS 4 7100 
PASS 5 4 60 

-__-- -----._~-.____ .____.__ ~_..~___ -...-_.- _. __ 

.- 

- . - . _ - -_ .  - .  - - - - -  I - - - - - - .  -  ____ _ __ .  .  

. 



. , . . . 

. . . . 

. . . 

. . . 

. . . 
. * -_ . . - * 

. . . . . 

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

. . . 

. . . 

. . . . . . . . 

. . . . 

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

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

.............. 
:-y-+);;: 

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

\ 

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

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

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . . * . . . . . . . .  

.  .  *  .  .  .  

.  : \  .  :  .  .  .  :  .  .  .  :  .  .  .  :  .  .  .  :  .  .  .  :  .  .  ,  :  .  1 .  :  .  ,  .  :  .  .  .  :  ,  .  .  :  .  .  .  :  .  

. . . . . . . 1. , . . . . * , . . . . . . . . . . .\. . . .;. . , . . . . 

10 20 30 70 50 60 70 60 90 

SFECIFIC GFWITS 

Exl 

70 

30 

ZCI BIKTLEY ENGINEERING 

14/07/77 

10 

a0 



1.30 6.72 -3.&P .-7 0 17 4.72 39&O 39.50 @5.>8 41,4G 1.30 0.00 

1.40 24.10 H.50 2.-s 2~22 28.83 7*-fQ 37.46 7],ij7 52.~3 1,4n 38.74 

.l l 45 P.88 15.9a l.r,l 3063 37;?0 9063 36.04 &2r70-5?,&- 1.5? 22.96 

1.30 5.79 20.80 l.?O 4.83 43.49 +ll 34.84 c;6,?=1 61.65 1~60 19.63 

1.60 Q.31 2r3,4Q 2.~6 7oiY 51.79 13en9 32.48 68.51 67.38 1.7~~ 15.23 

1.10’1,.~2 35.91, --4 .n6 11.24 f13,11’~1~7~eR3-i!8,42 ?h,s9 ‘7’7.04 1.80 0.00’ 

1080 3.91 45.30 1.77 13.09 67.02 19*44 26.65 ?2,n8 8O.RO 1.90 0.00 

9.99 3?.Vt3 84.AO 2h.r5 39.67100.00 39.67 fl.00 .nO 0.00 2.00 0.00 
.~_. ._. _--- ---- ---. -._-.- --. .~- --__ .-__.--._ .___---- ___ ~.. .-_ 

RtRTLFY FNGXNEERING 
. i’4/07/77 

.7 19.5 .7 79.1 8-2 19.1 2.0 ‘IF.1 4.0 12-2 
1.7 . lb*6 ---- 1 . 5 ~--l 4. 7 -.lO*c; 34.2 - .------4.0 --14.2-------6.0 -15.4 - --- 

3.2 13*3 1.9 12.5 11*6 12.5 5.0 li,r; f3.O 16.1 
4.? 11.9 2.2. 11.3 l%.? 11.3 A”0 Ii.? 10.0 77.0 
5.7 10.5 3.e 9.6 13.5 oecj n.0 s,h .’ 0.0 0.0 
7.3 tier; 3.6 7.4 15s4 7.4 IQ.0 7.4 0.0 0.0 
9.1 7.0 3.9 6.6 lb*? 6.6 12.0 6.6 0.0 O..O 

16.2 3.3 --. 7. 9 _ .* 0 - -.-- Qr.o-- .‘-. Q. _-_~ l.i’c;, 8 .-_-... . n -_-.. -.Q. 0 -s-o, Q _. . - 
PASS 1 8154 . 

PASS 2 CJ 72 
PASS 3 -f 78 _ 
PASS 4 71f!o 
PASS 5 4 60 
_-.-- .._ .- -. --.-...~...-----~ -__ ---.. _. .__.-_ ._.-- ~----- 

‘~‘..- 

. 
.__.~..___ -.. -- --..~ . ..~---_-- ------.-. -- - .._-. _ 
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CLIENT: TECK MINING GROUP LTD-. 23 - 

SAXPLE : AD IT No. 2 = “C” Seam 

LAB. NO. 9133 DATE : July 8, 1977 

, .  ,’ 

SINK FLOAT ANALYSES II I 
28~ x 48M (W% = ( 

CUM. 
FRACTION \i WT.% ASH% 1 WT.% 

-1.3oil 33.6 2.3 33.6 

1.30~1.4oif 29 . I 7 . 8 62.7 

1.40~l-45!\ 7.5 I 16.6 70.2 

1.45-l.so!/ 5.0 1 22.4 75.2 

1.50~1.6011 7-l 29.4 82.3 

1.60-1.70~~ 6.3 37.2 1 88.6 

1.70-l-801! 3.2 46.9 91.8 

+1.80 11 8.2 71.1 100.0 

2.3 i/ 38.8 1 2.81 38.81 2.8 1 

4.911 1 64.3! 1 25.5 8.4 5.0 

6.1 Ii 7.3 1 16.3 71.61 6.2 

7.2 11 4.5 21.31 76.1j 7.1. 

9.1 it 7.3 20.11 83.4 1 8.9 

Bit-Hey Engineering 
Subsidiary of Great West Steel Industries 



TECK MINING GEOlJP LTD ADIT N0.2 C SE/W LR6 9133 28M X 48-l 
THE CLFiSSICHL k4%-MB ILI TY CURVES 
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10 - 20 30 40 io * 60 * ;o - ;3rJ * i3ci - 

ASH CONTENT PERCENT 

1lJO 

90 

80 

70 

0 PRIHFIRY CURVE 

A CLEFN CURL CllRVE 

+ 13ISCRR3 CUWE 

x SPECIFIC GRRVITY-YIELD CURVE 

0 -I-/- 0.1 S.G. DISTRlBUTlON CLIRVE 

30 

20 BIRTLEY ENGINEERING 

14/07/77 

10 

a, 

1 

: 

1 

2.2 2.1 2.0 1.9 
SPECIFIC ORFh’ITY 
118 1.7 1.6 1 95 1.4 1.3 1.2 



S,b. h T > 

’ 1 2 ? 

1.30 3?.bC 2.30 

1.40 29.10 7.PO 

1.45 7.50 lh.6? 

1.50 5.00 22.60 

1.60 7.16 29,bl! 

1.70 A.30 37.21\ 

l*bO 3.20 46.9t-l . 

9.99 F.ZO 71.16 

.L; 16.6 
1.6 
3.3 
4.5 
5.9 
7.4 
9.1 

14.2 
PASS 1 
PAbS il 
PAS5 3 
PASS 4 
PA% S 

Anii hU.2 C SEAM I,Ah 913.7 3RM X 4bkl - 25 - _ . _ . 

--C\iM FLOATS-- -rCii*t SItuKS-- +-0.1 DISTP 

wf 5 CCIM w-T> SIMK WT 
Act-i fT ASH11 c’l> AS;Y> dSH> b'f > ASi+> S.G. VT> 

4 s 6 7 8 9 ‘- 1 0 --. 1 1 12 

. '7 7 .77 33.60 2.30 16.40 66.40 24.h9 I.30 0.00 

2. '3 7 3.04 62.70 4.85 14.13 37.40 37.87 1,4n 41.6O 
- _ _ 

1.35 4.29- 70.20 6.11 12.88 ~9.~0 43.33 1.50 -19.M-l 

I.i2 5.41 75.20 7e.39 11.76 74.00 47.43 I,60 13.40 

2,.:9 7.50 62.30 9*]1 s.67 17.-rd 54.66 1.70 9.5rl 
_. -. ^_ . . .-.. -...- 

2.74 Y.84 tw.60 11.10 7.33 11.~0 64.31 I.80 -0.00 

1 .co 11.34 ‘~1.80 12.35 5.83 8.~0 71.10 I,90 0.00 

5.Q3 17.17100.00 17*17 n.00 .nO 0.00 2.00 0.00 
___. I _ ^ .____. __ - 

RTRTLFY ~NGXNEERING 
. i4/07/77 

.5 13.1 +*a 13.3 3*0 17.3 4.0 11.7 
1.n 7.5. -~- - 7.6 -7.5.-----.4.0.--7,L;-_.---hr@ .Jk*l .~.__ 
'1.3 6. n )2*h 6.0 5.0 h.n 8.0 17.3 
I.4 5. n Y?c; 5.0 6.0 c.n 10.0 tn.1 
1.F 3.5 10*0 3.5 8.0 7.5 0.0 0.0 
3.2 2.7 1Zes 2.3 10.0 7.3 0.0 0.0 

3.'; 1.6 14-3 I.6 12.0 1.6 o,o 0.0 
3.4 --. O.----~-.O..~.-----.~--.-~.~~,,------,~-------O,O---O,O--- 

._ 

-~. -..- -__--_- .-- ---.-_ - _____ --.I---..---. -_.- -_-.._~_..-c _-__. .___ 

-_-. _-_ __--... - ----I.-- ___. - ________ ----..--- . _ -. _ _._ _ 



TECfi MlNING GROUP LTD RDIT NO 2 C SEFIM LfX3 9133 40M X 1OOFI 
THE CLRSS IGiL b!RSl-lGB IL1 I-Y CURVES 
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FISH CWITENT PERCENT 

100 

90 pi PRIHRRY CLiRVE 

A CLERN CUFIL CURVE 

80 + LIIZCFIRO CWVE 

x SPECIFIC GRRVITY-YIELD CURVE 

70 0 +/- 0.1 S.Gfi DISTRIBUTICIN CURVE 

zu BIRTLEY ENGINEERING 

14/o-7/77 

10 

0 
00 

SPECIFIC GRhVITY 
2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.5 112 



--nT?tci-- -0CIIPI F-t-OATS-- -,CII-4 SIrkKS-- +-0.1 OISTO 

NT. rClM kT> SINK WT 
S.(j* 7-4 T > ASM> r,$H TT AStil I WT> A'jU> ASH> Wi> ASH> S.G. WT> 

1 2 3 4 5 -6 7 a- 9 -yo- 11 13 

1.40 2~.50 ij,4c! 3.*4 3.23 64,30 5*02 13.09 15,YO 36.67 I.40 37.30 
_--.. 

1.45 7.30 16.30 1.i 4:42 71,60 be17 11.90---?8.60 41-A 1,sn -1wn 

1.50 4.53 2\.3n l c! 6 5*3tj 76.10 7.0-r 10.94 P3,nO 45.79 1.60 12.RcI 

1.60 T.HO 4s.10 1.36 10.71 91.70 llmt%a 5.61 0.~0 67.~0 1.90 0.09 

9.49 a.30 67.60 5. ~1 16.32100,00 16.32 n.00 .no 0.00 2,oo 0,oo 
_. 

.h 
1.7 
3.3 
4.3 
S.6 
7.3 
9.9 

13.5 
PPSS 1 
PO55 7 
PGSS 7 
PASS 4 
PASS 5 

.F 72.7 
1.n --7.1 
1.3 5.7 
1 .G 4.8 
1 l rc 3.3 
3.1 2.7 
3.7 1.7 
7.3 - --.o--- 

7.0 17.3 
.- .- a.0 --.7,1. 

5.0 2.7 
h,O A . R 
H.9 7.7 

10.0 ?*? 
13.0 r.7 

.---l-75 l &.---CT)- 

RTRTLFY rNc,~NEk.H~NG 

14/07/77 
4.0 '2.5 

_-..-.. . c;,n !h*2 -- .- 
R.0 17.4 

10.9 18.3 
0.0 0.0 
0.9 n-0 
n.0 0,O 

.__- --&*O -..... 0 ,(j ---- 

_.~--_.-.._--- ___. _.-___--~~.-_- _____ -_-_-._ .-.--__--.._- -.- ._.._ -._ .- 

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



CLIENT; TECK MINING GROUP LTD. 

SAMPLE : ADIT No. 2 - “Cl’ Seam 

LAB. NO.: 9133 DATE : 

- 26 - 

July, 1977 

Pulp Density = 10% 

FROTH FLOTATION TESTS 

Reagent = 4:lderosene:MIBC Dosage = 0.48 'lb/T 

Conditioning Time = 1 min. Stage 1, 11, 1.11, lV, V are froths at 30, 60, 90, 
120, 150 sec. respectively. 

- ~~ 
48 Mesh x 0 (Wt% = 13.8) 

I ._ 
PRODUCT i MT.% RM.% I ASH% VM.% FC.% S% P% 

CUMULATIVE 
.F.S.l. WT.% 1 Ash% 

STAGE 1 1 58.3 1.1 1 9.3 126.1 63.5 10.58 1 1 8 58.3 ] 9.3 

STAGE 11 ] 14.1 o-9 1 12.4 125.5 61.2 IO.66 1 1 7 l/2 72.41 9.9 

lllf I STAGE 4.5 0.9 1 16.3 24.9 57.9 10.60 1 ' 6 1/2 76.9 10.3 

STAGE IV/ 2-3 IO.9 120.8 24.0 54.3 10.54 1 5 l/2 79.2 lo.6 

STAGE V 1.4 0.9 123.7 23.6 51.8 IO,54 4 l/2 80.6 10.8 

TAILS 19.4 -- 143.1 -- -- -- -- 2 100.0 17.1 

. 

48 Mesh x 100 Mesh (Wt% = 6.5) 

CUMULATIVE I 
j-PRODUCT , WT.% RM.% ASH% VM.9; FC.% S% P% F.S.I. WT.% 1 ASH% 

STAGE 1 ; 
I 

66.4 f 0.9 1 lo.9 i26.2 i62.g lo.58 1 8 1/2 66.4 1 lo.9 

STAGE 11 i 8.2 Il.0 113.2 125.6 60.2 0.62 6 1/2 74.6 11.2 l 

1 STAGE 1111 3.1 Il.0 114.0 (25.2 (59.8 (0.64 I 6 l/2 77.7 11.3 

STAGE ivi 1.7 0.9 114.9 125.1 (59.1 0.62 1 1 5 l/2 79.4 I 11.3 

STAGE V 1 1.2 O-9 15.8 25.0 58.3 0.55 5 l/2 80.6 11.4 

,TAILS 19.4 -- 39.4 -- I-- -- -- 2 * 100.0 16.8 

100 Mesh x 0 (Wt% = 7.3) 

CUMULAT I VE 
PRODUCT : WT.% RM.% ASH% VM.% FC.% S% P% F-S. I. WT.% 1 ASH%1 

STAGE 1 1 54.6 10.8 1 9.0 26.4 63.8 lo.62 1 18 54.6 1 9.0 

STAGE 11 1 )2-2 IO.8 11.0 125.8 62.4 0.60 1 18 66.8 1 9.4 

STAGE 1111 4.9 IO.8 14.2 125.2 159.8 0.64 1 7 71.7 10.4 

STAGE lvf 2.6 IO.8 117.4 124.6 157.2 IO.66 1 7 74.3 110.7 

STAGE V i 2.0 10.8 119.4 24.4 155.4 10.54 1 6 76.3 10.9 

TAILS 23.7 -- 144.3 1 __ I-- I-- I-- 1 l/2 100.0 18.8 i 

Bide y Engineering 
Subsidiary ol GresI West Steal tndurtrias 



CLIENT: TECK MINI ffi GROUP LTD. 

SAMPLE : “C” SEAM 

LAB. NO.: 9133 

F.S.I. OF COMPOSITE FLOATS OF SCREEN SIZES 

FOR 7.5% ASH 2 0.5% 

1.50 6.7 ! 1 75.2 

6.5 1 1.50 I 76.1 1 

. 

8.2 1 4 1 I 

Birtley Engineering 
Subsidiary of Great West Steel fndustries 



CLIENT: 

SAMPLE: 

LAB. NO.: 

- 30 - 
TECK MINING GROUP LTD. 

ADIT #2, "C" SEAM 

9133 DATE: July, 1977 

LAB. NO.: 9139 

I 
ANALYSES OF 4" x lOOMesh FLOAT e1.45S.G. (Yield =56.1%) 

I I 1 

P% ! BTU/LB F.S.I. 
t 

H.G.I. ; 

O.&i~~O.l8j14,123 j 7 75 1 a.d.b. 

I I I I 

0.18 14;251 --- -- 1 dab. 

ULTIMATE ANALYSIS X 
I 
1 DI'LATATION TEST 

H70% C% ! 1 H% i N% i s"a 1 ASH% bYoiiffsi "$ I"*!iTs 1 M;Ce 1 M;D' 0 ' G . ,,'I . 

0.92 80.36 4.89 1.03 7.88 4.26 I 6 ,I 350 120 1.102 
b 

NOTE: Sample of above float product prepared for Petrographic Analysis 
and Geisler Plastometer Test. 

LAB. NO. 9140 

MINERAL ANALYSIS OF ASH, % r/ 
I f  

SiO2 Al203 Ti02 CaO MgO MnO Fe203 Na20 K20 l'P205.1 SO3 !~~~~~erk 

23.68 1.17 1.40 0.83 -- 1.96 

NOTE: Sample of above reject product also prepared for Clay Analysis 

BitTleg/ Engineering ‘6 ? 
Subsidiary of Grsrl Wesf Steal Industries 



1. 
- 31 - 

. . 

“Lab. I\;o. 9! 39 Date June 18, 

Client i TECK MtNlNG GROUP I TD. 

Sample Identification: COMP. FLOATS @I 

Starthg Temperafure OC: 320 

Softening Temperature, “C: 350 

Max. Dilatation Temp. DC: 461 

Coniraction % : 23 

Dilatation %: 120 

Title 

RUHR DILATOMETER TEST . 
. 

I-- 

Drawn 
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CLIENT: TECK MINING GROUP LTD. 

SAMPLE : ADIT #2, “C” SEAM 

LAB. NO. : 9139 

DATE : July, 1977 

ANALYSIS OF 

START 

MAX I MUM 

FINAL 

FLOATS @ 1.45 S.G. (YIELD = 56.1%) 

GIESLER PLASTOMETER TEST 

DDPM 

1 

1355/ 462 ,; 

1 501 ! i 

RANGE 81 

, 

LAB. NO.: 9140 

ANALYSIS OF SINKS @ 1 .45 S.G. (WT.% = 43.9%) 

CLAY SEPARATION BY FLOTATION 

Material greater than 2 microns 79.7 

Material less than 2 microns 20.3 

X-RAY DIFFRACTION ANALYSIS OF MATERIAL LESS THAN 2 MICRONS 

Quartz 

Feldspar 

Calcite 

Dolomite 

Siderite 

Kaol ini te 

lllite 

Chlorite 

Monmorillonite 

15 . 

'7 

Trace 

Trace 

Trace 

38 

40 

Nil 

Nil 

Birtle y Engineering 
Subsidiary of Great West Steel Industries 





- 314’ x 0 Raw Coal 

piz!q- 

-33 - 

76. 1 % Wt. 
25.9 % Ash I 

t28 mesh 

7 
30.1 %Wt. 

6.1 %Asir 

38.9 %Ash . 

n;- 

f 
6.8 % wt. 
9.8 % Ash 

- 
-65mesh WT% = 29%-325 mesh 3.4 % wt. 

. ~8.~7 % Ash . 
1 

1 1 .6 % wt. 

TL~ %Ash 

120.4%Ashj . . 
. 

OVERALL Y/ELD= 43,7% X’?..5Oa ash 

t 
6.8 % wt. ’ 

11 . 1 % Ash 
4 1 

L EGEND: 

itle PLANT BALANCE FLOWSHEET Date 
PILOT PLANT WASH - ADIT 2 .‘SEAM 

’ 
‘VI” 

TECK MINING GROUP LTD. 
July, 1977 

LAB. NO. 9132 Drawn ’ 
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BIRTLEY ENGINEERING (CANADA) LTD. 

Coal Science & Minerals Testing Div. 

TECK MINING GROUP LTD. 

BULK WASHING DATA;\ 

ADIT 2 SEAM * C LAB. NO. 9132 

DELIVERY DATE July 6, 1977 DATE OF WASH July 14,. 1977 

. 

Raw Coal Analysis: ADM% 3.0 ASH% 24.6 FSI 5 HGI 72 d’ 

Del ivered Bulk Weight 7.900 Metric Tons 

.- Washed Weight 3~3:. 6.591 , Metric .Tons 

* All weight and analyses are on Ai’r Dried Basis 
unless’ otherwise indicated. 

J;* Does not include +2” oversize which weighed _ 
. 126 M.T. and simulates breaker plant reject. 

Birtle y Engineering 
Subsidiary of Gnat West Steal tndurtrieo 
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BULK WASHING DATA 

HEAVY MEDIUM CIRCUIT 

ADIT/SEAM NO. 2/c LAB. NO. 9132 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

. . 
S. G. of Separation 

0 
1.45 

P eed Ash Content 25.9 % F.S.I. 4 
k---=-w 

Clean Coal Estimated Weight 1.595 M.T. 

Clean Coal Analysis - % F.S.I. 8 l/2 

Reject Estimated Weight 3.422 M.i. 

Reject Analysis - Ash 38.9 % F.S.I. 2 l/2 

Estimated 3/4” x 28M in Circuit 5.017 M.T. 76.1 Wt.% 

Yield Clean Coal (Weighted).: 3 
3+5 31.8 % 

Yield Clean Coal 
(Calculated Ash Balance) - 6 - 2 

m 
39.6 % 

I 
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BULK WASHING DATA 

WATER-ONLY CYCLONE C I RCUIT 

ADlT/SEAM NO. i/C LAB. NO. 9132 

1. 

2. 

#2 = 5.715 2.25 
Vortex Finder Clearance(VCF) #l = 5.080 CM 2.00 INCHES 

= 0.4 5 
Feed Pressure = 1.4 " KG/CM2 20 P.S.I. 

3. Feed Rate 
= 5.8 21.2 
= 23.2 M3/HR . 85.0 I .G./Min. 

4. Feed Pulp Density 90 - 120 

5. Sample Analysis 

g/l. 9 - 12% Sol ids W/V 

I I 
! WT.% ! WT.% 

CUM. CUM. CUM. CUM. HEAD ! HEAD HEAD ! HEAD 
SCREEN SIZE SCREEN SIZE 7 7 ASH% ASH% F.S.I. WT.% F.S.I. WT.% ASH% ASH% I I 

t t 
ASH% i FSI ASH% i FSI 

I I 

FEED FEED II II I I 

il il 

1 1 24.0 24.0 / / 6 6 

O'FLOW O'FLOW +65 +65 Mesh Mesh 36.7 36.7 9.3 9.3 7 7 I I 36.7 36.7 9.3 9.3 f f ! ! 65~ 65~ x 0 x 0 ii ii 63.3 63.3 1 1 21.3 21.3 6 6 ! ! 100.0 100.0 16.9 16.9 i i '6-g '6-g 1, 1, 6 6 "2 "2 

U'FLOW U'FLOW ! ! I I ! ! I I I I 
j 47.9 (/ 2 j 47.9 (/ 2 

S.B.O. S.B.O. I I I I I I 9.8 9.8 7 7 

T.C.0.a T.C.0.a 1/ 1/ 28.7 28.7 - - 1/2 1/2 

. . 

6. Yield - Total W.O. Cyclone Circuit = 77.1% 

7. Estimated Yield of 28 x 65 Mesh Coal = 28.3% 
(as % of 28 Mesh x 0 Feed) 

8. Estimated 28~ x 0 in circuit 
(Plant Feed - HM Products) 1.574 MT 23.9 % 

* Thickener Cyclone Overflow 

Birtle y Engineering 
Subsidiuy of Great West Stsvl Industries 
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BULK WASHING GATA 

FROTF! FLOTATION CIRCUIT 

ADIT/SEAM NO. 2/c LAB. NO. 9132 

i. Reagents: Kerosene:Methylisobutylcarbinol (MIBC)= 4:l 

2. Feed Pulp Density 90 - 120 g/l 8 - 12 % Solids W/U 

3. Sample Analysis:- 

4. 

5. 

6. 

Impeller Type - Birtley-Humboldt Multi-Wobble. 

Yield Calculated (Ash Balance) 82.7 % 

Filter Cake (Sieve Bend O‘Flow 6 Flotation Cont.) 
Wt. Recovered 0.680 M.T. 

7. Filter Cake - Ash% 10.5 F.S.I. 8 

BktIe y Enginee fing 
Subsidiary of Gres: West Stmt Industries 

, 
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BULK WASHING DATA 

AD I T/SEAM 2/c LAB. NO. 9132 DATE OF WASH July 14,1977 

a) Raw Coal 

Delivered Weight = 7.900 M.T. 

Ash % = 24.6 

F.S.I. = .- 5 

Estimated Washed Wt. = 6.591 M.T. 

b) Heavy Media Circuit , 

Estimated Proportion of +28 Mesh in Feed 76.1% 

Effective S.G. = 

Raw Feed 

Clean Coal 

Reject 

Calculated Yield 

Weighed Yield 

1.45 

25.9 % 

6.j % 

38.9. % 

39.6 

31.8 

Ash ’ 4 

Ash 8 1/2 

Ash 2 l/2 

F.S.I. 

F.S.I. 

F.S.I. 

4 Water-Only Cyclone Circuit 

Raw Feed 

Overflow 

Underflow 

Calculated Yield 

% of +65~ in O/F 

Sieve Bend Overflow 

Froth Flotation Circuit 

Raw Feed 

Concentrates 

Tails 

Calculated Yield 

24.0 % 
16.9 % 
47.9 % 

77.1 

36.7 

9.8’ % 

20.4 % 

11.1 % 

64.8 % 

82.7 

. 
Ash 6 F.S.I. 

Ash 6 1/2 F.S.I. 

Ash 2 F.S.I. 

Ash 7 F.S.I. 

Ash 7 l/2 F.S. I. 

Ash 8 1/2 F.S.I. 

Ash 1 F.S.I. 

Birth y Engineering 
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TECK MINING GROUP LTD. 

BULK WASHING DATA 

_SULK WASHING SUMMARY (Cont.) 

ADIT 2/c LAB. NO. 9137; 

e) Clean Coal Mix Analyses a.d.b. 

(i) Proximate 
‘. 

ADM% 5.6 RM.% 1.2 ASH 7.5 VM,% 26.3FC.% 65.0 -P-P 

(ii) S.% O-65 FSI 8 HGI 81 BTU/LB 14258 P% ‘a” 

(ii i) Dilatation Test 

S.T. 362”CMDT 458”CMC% 27 MD% 10; G. NO. -.- 1.074 

(iv).Gieseler Plastometer Test 

: 
DDPM TEMP. (“C) 

START 1 
I 

420 * 

MAX I MUM 665 , I 
46i . 

FINAL 1 
I 507 

. 

RANGE = 87 

f) Clean Coal Mix Make-Up 

1 H.M. 
I 

FINES 
CLEAN COAL I FILTER CAKE I CLEAN COAL MIX I SHIPPED I IN STOCK I 

M.T. M.T. BBLS. M.T. 

/ 12 / 2.275 

BBLS M.7. I BBLS. M.T. 

1.595 0.680 / 1 / 
1 

Bide y Engineering 
Subsidiary al Crest West Steel Industries 
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I 
i . 
Lab. No. 9132 Date July 25, 

Client: JECK MINING GROUP LTD. 

Sample Jden?ification:*DIT 2~SEAM c 

Storting Temperature “C: 320 

Softening Temperature “C: 362 

Max. Dilatation Temp. OC: 458 

Coniroction % : 27 

1977 I % 
300 

250 

Dilatation %: 

Final Temperature “C : 

G. Factor: 

150 

100 l 

itle Date 

RUHR DILATOMETER TEST 
. . 

Drawn 
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CL: EST: 

SAX?LE : 

TECK MINING GROUP LTD. 

SEAM “C” 

CLEAN COAL ANALYSES 

I NFORMAT ION REQU I RED FOR EMR COK ING TESTS 

August, 1977 

SIZE FRACTION 

61~ x 12M 





CLIENT: 

SAlYPLE: 

LAB. NO.: 

-42- 
TECK MINING GROUP LTD. 

ADIT #, “E” SEAM 

9138 DATE : July, 1977 

I HEAD RAW ANALYSIS 
I 

I 

ADL% RN.% 1 ASH% Vn.% FC.% S% p% I BTU/LB F.S.I. H.G.I. ! 

5.6 1.3 125.8 123.1 1 49.8/0.50 1 0.071 lo854 5 1 68 air dried basis , 

6.8 24.4 121.8 47.0 0.47 10.07 lo246 -- -- as rec’d basis 

26.1 23.4 50.5 0.51 IO.07 10997 -- -- dry basis 

I DRY SCREEN I NG ANALYS I S: 4" x 0 HEAD SAMPLE 

I 
WT.% 1 ASH% 

CUM. CUM. 
SIZE FRACTION F.S.I. WT.% ASH% 

1 i ~ 4" x 2" 2.4 70.4 1 I 2.4 70.4 

2" x 3/4" I 9.0 1 52.3 , 1 l/2 1 11.4 56.1 

3/4" x l/4" ! 18.2 1 32.0 1 5 1 29.6 1 41.3 

l/4" x 28~ 1 53.4 1 20.5 1 5 l/2 f 83.0 1 27.9 

28~ x 48~ 1 6.0 1 16.3 7 89.0 1 27.1 

48~ x 1OOM 1 5.1 1 14.8 1 7 1,'2 94.1 1 26.5 

1OOM x 0 1 5.9 1 18.5 j71/2 1 100.0 26.0 

Wr.% +.4” Material crushed to '4" = 1.3 .* 

WET SCREENING ANALYSIS: 28 MESH x o 

I I I I CUM. 1 CUM. 
SIZE FRACTION 1 w-T.% 1 ASH% 1 F.S.I. 1 WT.% i ASH% 1 

28~ x 35M 1 24.6 1 18.1 1 7 l/2 24.6 1 18.1 

35M x 48~ 1 14.6 1 13.3 1 8 1 39.2 1 16.3 1 b I , , 

48~ x 65~ 1 13.2 1 14.3 8 } 52.4 1 15.8 

65~ x 1OOM 9.2 14.4 8 I 61.6 15.6 

IOOM x 200M 11.9 15.6 , 8 1/2 73.5 1 15.6 

200M x 325M 6.0 15.4 1 8 l/2 79.5 !  15.6 

325M x 0 1 20.5 27.0 1 1 100.0 I 17.9 

Birttey Engineering 



PARTICLE DIA.(mm) 
-- 

as 9 
39.8 

395 

99 

ro 

i0 

40 

30 

I5 

IO 

3 

2 

1.5 

5.6 

I.4 

J.3 

).2 

3.15 

0. I 

too 

“reject: ADIT NO. 3, “E” SEAM 
BULLMOOSE PROJECT 

C’ient: TECK CORP. 

title: 
ROSIN RAMMLER SIZE DISTRIBUTION 



1.33 1.40 1.45 1.50 1.60 I.70 1.80 

60 

80 
28th. 

48M. 

100 M. 

0 IO 20 30 40 50 60 70 80 96 100 

CUM. WT. % 

& BlRTLEY ENGlNEERlNG (Canada) LTD. 
II CALGARY ALBERTA 

TITLE SIZE AND DENSITY 
DISTRIBUTION DIAGRAM 

CLIENT TECK CORP. 
1 

SAMPLE ij&MNo’ ; 

LAB NQ 9138 IDRWN [ 



CLIENT: 

SAMPLE: 

LAB. NO. 

- 45 - 
TECK MINING GROUP LTD. 

ADIT 3,"E" SEAM 

9138 DATE: July, 1977 

I SINK FLOAT ANALYSES I SINK FLOAT ANALYSES 
I 
i 
i 2" x 3/4" (w-l-.% = q-0) 2" x 3/4" (w-l-.% = q-0) 

CUM. CUM. 
I! I' 

IPG /i IPG /i A,$ ( A,$ ( 
CUM. CUM. CUM. CUM. 

WT.% WT.% WT.% WT.% ASH%( WT.% ASH%( WT.% ASH% ASH% 

-l-301! -l-301! I\ I A I\ I A 1 i 1 i 6.5 6.5 3.5 3.5 1 1 6.5 6.5 ! ! 3.5 3.5 

\I/ I \I/ I !I !I 1 1 

c c 

1.30-1.40: 1.30-1.40: 25.8 25.8 4.8 4.8 32.3 32.3 ] ] 4.5 4.5 

1.40-1.45! 1.40-1.45! I ).I/ \ I I ).I/ \ I !f !f 0.7 0.7 10.8 10.8 1 1 33.0 33.0 1 1 4.7 4.7 

1.45~1.50! 1.45~1.50! I /I’\ 1 I /I'\ 1 ii ii 0.3 0.3 17.6 17.6 I 1 1 I 33.3 33.3 1 1 4.8 4.8 

I 1 II II ' ' 1.3 1.3 27.0 27.0 34.6 34.6 1 1 5.6 5.6 

I I ii ii 1.6 1.6 39.1 39.1 36.2 36.2 7.1 7.1 

\ 11 \ 11 3.1 3.1 1 1 47.5. 47.5. 39.3 39.3 10.3 10.3 

I I \I/ \I/ 60.7 60.7 1 1 79.5 79.5 100.0 100.0 52.3 52.3 

SINK FLOAT ANALYSES 
‘1 

p/4 " x l/4" (WT.% = 18.2jI 1141' x 28~ (WT.% = 
S.G. ) 

i CUM. CUM. CUM. 
FRACTION I 1. WT.% ASH% WT.% I ASH% WT.% ASH% WT.% 

-1.3011 iJ 8.9 3.6 8.91 3.6 1123.0 2.9 23.0 

1.30-1.40/i 44-g 5-3 53.81 5.0 1145.3 5.9 68.3 

1.40-1.45/I 2.8 1 12.1 1 56.6 1 5.4 11 3.6 14.6 71.9 

1.45-1.5oi 1.2 1 19.4 57.81 5.7 1 2.3 20.6 74.2 

1.50-1.6Dj 2.4 1 28.1 60.2 6.6 1 3.0 29.8 77.2 

1.6D-1.70/[ 3.0 1 36.7 1 63.2 8.0 1 2.6 139.6 79.8 

1.70-1.8011 3-3 1 U-8 66.51 9.9 Ii 2.4 48.3 82.2 

+1.80 11 33.5 1 75.9 100.0 32.0 ii 17.8 75.1 100.0 

53.4) 

CUM. 
ASH% 

2.9 

4.9 

5.4 

5.8 

6.8 

7.8 

9.0 

20.8 

Birtfey Engineering 
Subsidiary of Great Wasc Stsrl Industries 
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CLIENT: 

SAMPLE: 

LAB. NO. 

- 52 - 
TECK MINING GROUP LTD. 

ADIT 3, "E" SEAM 

9138 July, 1977 

I SINK FLOAT ANALYSES 1 

1 j 28~ x 48~ (WT.%=~.O) I 48M x 1OOM (WT.%=5.1) 

r FRA,s;:b, ! WT % 
CUM. CUM. -1' CUM. CUM. 

'T . ASH% WT.% ASH% ir WT.% ASH% WT.% ASH% 

-l.?o/ 28.6 2.9 .28.6 1 2.9 11 38.6 3.4 38.6 1 3.4 

1.30-1.40/i 45.9 i 5.2 74.51 4.3 Ii 37.4 1 5.5 76.0 ] 4.4 

1.40~1.45$ 4.3 f 14.1 78.8 1 4.9 I( 8.3 1 17.9 1 84.3 1 5.8 

1.45-1.5oIi 2.7 1 20.7 81.5 1 5.4 iI 0.5 f 27.2 84.8 i 5.9 

1.50-1.60ij 3.2 1 28.1 84.7 1 6.2 iI 1.1 ] 31.6 85.9 ! 6.2 

1.60-1.7of 2.2 38.1 86.9 1 7.0 11 2.0 39.0 1 87.9 i 7.0 

1.70-1.8Oji 2-3 49.2 89.2 1 8.1 I! 1.4 49.3 ' 89.3 1 7.6 

+1.80 1) 10.8 176.3 100.0 15.5 10.7 ; 75.1 100.0 14.8 

. 

Eide y Engineering 
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TECK MiNlNG GROUP LTD. 

ADIT NO. 3, "E" Seam 

9138 DATE : July, 1977 

CLIENT: 

SAX?LE : 

LAB. 90.: 

FROTH FLOTATION TESTS 

Pulp Density = 10% Reagent = 4:l=Kerosene:MIBC Dosage = 0.48 'lb/T 

Conditioning Time = 1 min. Stage 1, 11, 111, lV, V are froths at 30, 60, 90, 
120, 150 sec. respectively. 

I 
48MeshxO (WT%=ll.O) 

i I 
I 

I 

'. 

I 
CUMULATIVE 

PR03UCT 1 WT.% RM.% ASH% VM.% FC.% . S% P% F.S.I.! WT.% 1 ASH% 

STAGE 1 ( 50.8 ,0.7 1 6.9 28.2 164.2 0.60 1 18 l/2 1 50.8 1 6.9 

STAGE 1 ii 17.1 lo.8 9.2 127.6 ] 62.4 10.60 1 !8 l/2 t 67.9 1 7.5 
b 

STAGE 1111 5.8 1.0 15.5 125.8 157.7 10.66 i 1 7 1 73.7 i 8.1 I 

1 STAGE 1Vi 2.5 11.0 22.3 f 24.4 52.3 IO.68 1 I7 76.2 i 8.6 

STAGE V t 2.5 Il.0 27.0 122.8 149.2 IO'.72 1 15 78.7 1 9.2 
b 

TAILS 21.3 - 47.2 1 - 1 - f 0.88 100.0 1 17.3 

. 

48 Mesh x 100 Mesh (wT% = 5.1) 

I 
I CUMljLATlVE 

; PRODUCT 
!- 1 WT.% RM.% ASH% VM.% FC.% S% ! P% ,F.S.l.j WT.iT$ii 1 

! STAGE 1 ; 54.3 f 1.1 ] 6.9 lo.57 1 18 l/2 ] 54.3 1 6-g 1 

/ 

i28.g i63.1 

STAGE IIf 12.0 1 1.1 1 7.8 128.6 162.5 lo.56 i 18 l/2 i 66.3 1 7.1 
1111 1 1 4.2 128.0 161.7 /N.S.S\ 17 1 ! 

1 t 
1 STAG5 4.3 1.1 l/2 70.6 7.2 1 

j STAGE lVi 2.4 1.1 112.6 27.2 59.1 N.S.S I 7 l/2 ’ 73.0 1 7.4 i 

STAGE V i 

1 I 

1.5 i 1.1 113.5 27.1 58.3 IO.62 1 17 l/2 74.5 j 7.5 1 

TAILS 1 25.5 - 41.4 - - 0.52 I - 100.0 1 16.1 

1 

i I 
PRODliCIT i WT.% 1 RM.% 1 ASH% 

STAGE 1 159.2 1 1.2 1 7.3 

STAGE lli11.8 1 1.2 Ill.1 

STAGE ,,,j 4.6 1 1.1 (15.2 

STAGE 1Vi 2.5 f 1.3 1 lg.7 

STAGE V 1 1.5 1 1.4 24.9 

TAILS 20.4 - 52.8 

30 M&h x 0 (WT% = 5:9) 1 

I 

VM.% FC.% S% ! P% jF.S.1. 
CUMULATIVE 
iTi--q3%fl 

27.4 164.1 0.61 } 1 8 59.2 f 7.3 

26.5 161.2 0.61 1 / 

} 1 

7 71.0 [ 7.9 j 

25.3 i 58.4 N.S.Si ! 6 l/2 75.6 1 8.4 

24.0 155.0 jN.S.Sj 15 1 78.1 1 8.7 
‘ 

22.9 150.8 lo.81 1 2 l/2 i 79.6 ] 9.0 
I 

1.15 100.0 i 18.0 

f N.S.S. - not sufficient sample 
Bit-Hey Engineering 
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CLIENT: TECK MINING GROUP LTD. 

SAMPLE : “E” SEAM 

LAB. NO.: 9138 

. . 

F.S. I. OF COMPOSITE FLOATS OF SCREEN SIZES 

FOR 7.5% ASH + 0.5% 

S.G. OF 

SCREEN SIZES COMPOSITE FLOATS YIELD% 

4 II x 2" II 
s 

--- --- 

ASH% 1 1 F.S.I. 
I 

--- --- 

2” x 3/4" (I 9.0 1.70 36.2 7.1 61/2 i 
3/4" x l/4" 1 18.2 1.60 63.2 8.0 5 I 

i/4tt x 28~ I 53.4 1.70 79.8 7.8 6 1/2 

28M x 48 6.0 1.70 86.9 1.0 81/2 1 
1 

,48n x loo 5.1 I 1.80 89.3 7.6 81/2 1 

Birtle y Engineering 
Subsidkwy of Great West Steel Industries 



CLIEXT: 

SAIUPLE : 

LAB. NO.: 

JJ 

TECK MINING GROUP LTD. 

ADIT 3, “E” SEAM 

9138 DATE : July, 1977 

LAB. X0. : 9252 
i 
I ANALYSES OF 2” x lOOMesh FLOAT ‘01:60~.~. (Yield =7d.6%) 

1 6.5 1 28.3 1 65.2 i 0.60 14492 -- -- d-b. 

ULTIMATE ANALYSfS II DlLATATfON TEST 

f-b05 I C% H% N% S% I ASH% 
lbyo~iff$ S;;; lM.f.$T. 1 M%C. M%D. 

0.94 80.85i 4.93 1 1.04 0.601 6.36 1 5.28. ii 347 1 I‘ 461 1 25 87 1.085 

NOTE: Sample of above float product prepared for Petrographic Analysis 
and Geisler Plastometer Test. 

LAB. NO.: 9253 
r 

ANALYSES OF2 ” xlOOMesh SfNK @ 1 .OOS.G. (WT.% = 29.4) 
I 
I PROX I MATE ASH FUSION TEMPERATURES (OF) 
jR!‘,.9 i ASS% ! I’M.% 1 FC.% S% 

il.,? 

ATMOS. 1 f. DEF.! SOFT.‘NG HEWS.1 FLUID 

170.2 1 1 f -6 1 17.0 1 0.34adb OXIDlNG)2650 + -- -- -- 

l 171.1 i 11.7 17.2 0.34 db REDUCfN 2650 + -- -- 

t 
f 

MfNERAL ANALYSfS OF ASH, % 
I -I 

Si02 Al2O3, Ti02 CaO 
i 

MgO MnO Fe203 Na20 K20 P205 S03 

69.5 21.4 0.9 0.5 0.4 o.‘ol 1 .6 0.4 3.3 
4 

NOTE : Sample of above reject product also prepsred for Clay Analysis 

BirtJe y Engineering 
Subsidiary of Crest West Steel tndurtnks 
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. 
‘Lob. No. 9252 Daie July, I! 300 
Clieni ; TECK MINING GROUP LTC 

Sample Identi;icotion: CoMP- FLok 

Startific Temperature “C: 320 

Softenin Temperature “C: 

&V,ax. Dilotatio;l Temp. “C: 

Contraction % : 

Dilatation %: 87 

Final Temperature “C : 

G. Factor: 
1.085 

i ! ! I 

i i i I ( ! ! i :I,( 

250 

I 

‘itle 1 Dote 

RUHR DILATOMETER TEST ’ 
. Drawn I~- 
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CLIENT: TECK MINING GROUP LTD. 

SAMPLE : ADIT #3, “E” SEAM 

LAB. NO. : 9252 

ANALYSIS OF 2” x 100 Mesh FLOAT @ 1.60 S.G. (Yield = 70.6%) 

GIESLER PLASTOMETER TEST 

START 1 

MAXIMUM 2110 

FINAL 1 

DDPM TEMP. ‘C 

411 

459 

401 

RANGE 90 

LAB. NO.: 9253 

‘. 

ANALYSIS OF 2” x lOOMesh SINK @ 1.60 S.G. (WT.% = 29.4) 

CLAY SEPARATION BY FLOTATION 

Material greater than 2 microns 48.4 

Material less than 2 microns 51.6 

X-RAY DIFFRACTION ANALYSIS OF MATERIAL LESS THAN 2 MICRONS 

Quartz 38 

Feldspar Trace . 

Calcite Trace 

Dolomite Nil 

Siderite 2 

Kaol ini te 34 

lllite . 26 

Chlorite Trace 

Monmorillonite Nil 

Bit-t/e y Engineering 
Subsidiary of Great West Steel Industries 





-314” x 0 Raw Cool 

IO0 % wt. 

25.8 % Ash 
77.8 % Wt. 

30.2 % Ash 
49.9 %Wl 

6.9 % Ash 
, 

20 7 % wt. 
I 

. ’ d-26 mesh 
% Ash 

-28 mesh 

45.0% + 65~ 9.3 %W. 
. 8.6 %Ash 

4 . 

1- 65 m.esh 
1 , 

, 10.7% -325 mesh 1 .2 % wt. 

. 31.3 %Ash . 

1 1 . 4 % Wt. 

-19.5 YeAsh 
l 

\  / \  /  

1-6;*;;;4 . 0 

: . 

.  .  :  - .  ,  9.0 % wt. 

OVERALL Y/Em= . ,68.2% 437#77% ied. 11.6 %Ash 
4 

L EG.EMo~- - 

0 C/RCU/? YIELD % 

wr. 

El 

WEIGHT % 

Ash ASH CONTENT /A/R D/?/ED) 

itle 
PLANT BALANCE FLOWSHEET . 

Date 

PILOT PiANT WASH - AD IT 3, SEAM “Ei’ July, 1977 

TEcK ~NING GROUP LTD. Drawn ’ 

LAB. NO. 9137’ 
I 
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BIRTLEY ENGINEERING (CANADA) LTD. 

Coal Science & Minerals Testing Div. 

TECK MINING GROlJP LTD. --- 

BULK WASHING DATA* 

ADIT 3 SEAM ’ E LAB. NO. 9137 

DEL IVERY DATE July 14, 1977 DATE OF WASH July 27, 1977 

Raw 

m  

Coal Analysis: ADM 5.6 ASH% 25.8 FSI 5 

Del ivered Bulk Weight 7.375 Metric Tons 

Washed Weight ?:f: 5.869 , Metric .Tons 

* All weight and analyses are on Ai’r Dried Basis 
unless. otherwise indicated. 

** Does not include +2” oversize which weighed 
. 173 M.T. and simulates breaker plant reject. 

Bide y Engineering 
Subsidiary of Great West Steel tndustries 
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TECK MINING GROUP LTD. 

BULK WASHING DATA 

HEAVY MEDIUM CIRCUIT 

ADIT/SEAM NO. 3/E LAB. NO. 9137 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

S. G. of Separation 1.61 

Feed Ash Content 30.2 % F.S.I. 4 

Clean Coal Estimated Weight 3.058 M.T. 

Clean Coal Analysis - Ash 6.9 % F.S.I. 7 l/2 

Reject Estimated Weight 1.510 M.T. 

Reject Analysis - Ash 72.0 % F.S.I. l/2 

Estimated 3/4" x 28~ in Circuit 4.568 M.T. 77.8 Wt.% 

Yield Clean Coal (Weighted).: 

66.9 % 

9. Yield Clean Coal 
(Calculated Ash Balance) - 

64.2 % . 

. 

BirtJe y Engineering 
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TECK MINING GROUP LTD. 

BULK WASHING DATA 

WATER-ONLY CYCLONE CIRCUIT 

ADlT/SEAM NO. 3/E LAB. NO. 9137 

#2 = 3.810 1.50 
1. Vortex Finder Clearance(VCF) #l = 0 CM 0 INCHES 

2. 

3. 

= 0.4 5 
Feed Pressure :: = 1.4 ‘. KG/CM2 20 P.S.I. 

Feed Rate 
#2 = 5.8 21.2 
#l = 23.2 M3/HR. 85.0 I .G./Min. 

4. Feed Pulp Density 80 - 120 g/l. 8 - 12 Sol ids W/V 

5. Sample Analysis 

CUM. 
SCREEN SIZE II CUM. HEAD 1 HEAD 

. WT.% ASH% F.S.I. WT.% I ASH% ASH% t FSI 

FEED I j 

. 
18.1 6 l/2 

7 45.0 9.5 I O’FLOW +65 Mesh Ii 45.0 1 9.5 l/21 15 . 2 11 7 

65~ x 0 11 55.0 1 19.6 7 100.0 15.1 II ,! 

U’FLOW II . . 

S.B.O. I 8.6 8 1/2 

T.C.0.k 31.3 l/2 

I 0. Yield - Total W.O. Cyclone Circuit = 93.3 

7. Estimated Yield of 28 x 65 Mesh Coal = 42.0 
(as % of 28 Mesh x 0 Feed) 

8. Estimated 28~ x 0 in circuit - 
(Plant Feed - HM Products) 1.301 MT 22.2 % 

* Thickener Cyclone Overflow 
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TECK MINING GROUP LTD. 

BULK WASH ING DATA 

FROTH FLOTATION CIRCUIT 

ADIT/SEAM NO. 3/E LAB. NO. 9137 

1. Reagent5: Kerosene:Methylisobutylcarbinol (MIBC) = 4:1 

2. Feed Pulp Density 90 - 130 g/l 9 - 13 % Solids W/V 

4. 

5. 

6. 

3. Sample Analysis:- 

Impel ler Type - Bi rtley-Humboldt Mu1 ti-Wobble. 

Yield Calculated (Ash Balance) 88.1 % 

7. 

Filter Cake (Sieve Bend O’Flow 5 Flotation Cont.) 
Wt. Recovered 0.581 M.T. 

Filter Cake - Ash% 10.9 F.S.I. 8 

. 
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TECK MINING GROUP LTD. 

BULK WASHING DATA 

AD I T/SEAM 3/E LAB. NO. 9137 DATE OF WASH July 27, 1977 

a) Raw Coal 

Del 

Ash 

F.S 

Est 

i vered Weight 

5: 

1. 

mated Washed Wt. 

= 7.375 M.T. 

= 25.8 

= I. 5 

= 5.869 M.T. 

b) Heavy Media Circuit 

Estimated Proportion of +28 Mesh in Feed 77.8% 

Effective S.G. = 1.61 

Raw Feed 30.2 % Ash 4 

Clean Coal 6.9 % Ash 7 l/2 

Reject 72.0 - % Ash l/2 

Calculated Yield 64.2 % 

Weighed Yield 66.9 % 

F.S.I. 

F.S. I. 

F.S.I. 

Cl Water--Only Cyclone Circuit 

Raw Feed 

Overflow 

Underflow 

Calculated Yield 

% of +65M in O/F 

Sieve Bend Overflow 

dl Froth Flotation Circuit 

Raw Feed 

Concentrates 

Tails 

Calculated Yield 

18.1 % Ash 6 l/z F.S.I. 

15.2 % Ash 7 F.S.I. 

58.5 % Ash 1 F.S.I. 

93.3 % 

45.0 % 

8.6 . % Ash 8 l/2 F.S. I. 

17.7 %-Ash 7 F.S.I. 

11.6 % Ash 8 F.S.I. 

63.0 % Ash 1 1/2, F.S.I. 

88.1 % 

Bide y Engineering 
Subsidirry of Gnat West Steel industries 
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TECK MlNlNG GROUP LTD. 

BULK WASHING DATA 

_BULK WASHING SUMMARY (Cont.) 

ADIT 3/SEAM “E” LAB. NO, 913L7 

e) Clean Coal Mix Analyses 

(i) Proximate 

ADM% 9.2 RM.% 0.7 ASH 7.6 VM,% 28.0FC.% 63.7 - -- - 

(ii) 

(iii) 

S.T. 

S.% 0.56 FSI 7 l/ZHGI 70 BTU/LB 14,232 P% 000~ 

Di latat ion Test 

35g"cMDT 46l"CMC% 23 MD% 88' G. NO. l-079 -.- 

(iv) ‘Gieseler Plastometer Test 

. 

DDPM TEMP. (“C) 

START 1 i 414 

MAX I MUM 1900 # I 459 ; 

FINAL 1 501 

RANGE = 
87 

f) Clean Coal Mix Make-Up 

I 
I CLEh”COJ4L 

FIHES 
3 

F I LTER CAKE CLEAN COAL Ml X SHIPPED IN STOCK 

I M.T. I M.T . BBLS. M.T. 

3.058 0.981 26 4.039 
4 

- 

Birth y Engineering 
Subsidiav al Great West Stssl industries 
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‘;Lab. No. 9137 Da:e>U9ust 3, 

Client : TECK MINING GROUP LTD. 

Sample Idefiiification: CLEAN M’X 9 

Starting Te,nperature “C: 320 

Softening Temperature .“C: 359 
461 Max. Dilatation Temp. “C: 

Coniraction % : 23 

Dilatation %: 88 

I Final Temperature “C : 

G. Factor: 1.079 

tMm~l/ / 1 i i i / / i / i i i i i i I i i i i i i i i I i I i I i i i i i i i i 

I Title Date 

RUHR DILATOMETER TEST 
. 

Drawn 



CLIENT: TECK MINING GROUP LTD. 

SAXPLE: SEAM "E" 

CLEAN COAL ANALYSES August, 1977 

lNFORMATlON REQUIRED FOR EMR COKING TESTS 

SIZE ANALYSIS 

SIZE FRACTION 

+ l/Z" 

l/2" x l/4” 

l/41’ x 6~ 15.9 I 25.3 

6~ x 12M I 30.0 55.3 j 

12M x 20M i 9.5 64.8 
20M x 1OOM i 25.1 89.9 

-4 
1 

1OOM x 0 i 10.1 1 100.0 





CLIENT: 

SAMPLE : 

LAB. NO.: 

- /I - 

TECK MINING GROUP LTD. 

SEAM "D" BULK 

9241 DATE : August, 1977 

I HEAD RAW ANALYS I S 

ADL%! RM.% 1 ASH% 1 "M.% FC.% S% 
t 

3.01 
P% BTU/LB F.S.I. ! H.G. I. 

1.1 f 43.8 118.4 136.7 IO.44 1 

1 

0.061 E2i33 3 68 I 

4.1 1 42.5 1 17.8 135.6 

1 

IO.43 
air dried basis ! 

1 
0.06 8020 - 

l 
-- 

as rec'd basis 
i 

1 44.3 ] 18.6 i 37.1 0.44 i 

i 

0.06 8360 - -- 
, dry basis i 

DRY SCREENING ANALYS I S: 4" x 0 HEAD SAMPLE 

SIZE FRACTION 

4 II x 2” I I 4.7 i 72.5 I I/~ 4.7 f 72.5 

2" x 3/4" I 17.3 I 66.5 I l/2 I 22.0 

3/4" x I/4" 1 20.7 1 57.6 1 42.7 i 

67.8 

1 1 62.8 
I 

l/4" x 28~ I 40.6 i 34.2 1 4 83.3 1 48.9 

28~ x 48~ 1 6.5 1 21,O -f 6 1;2 89.8 

I 

1 46-g 

48~ x 1OOM 4.4 1 21.3 1 7. 94.2 45.7 

1 5.8 
I 

! 

1 1 
I 

1OOM x 0 21.6 8 1 100.0 i 44.3 

WT.% +.4" Material crushed to -4" = 

WET SCREENING ANALYSIS: 28 MESH x 0 

CUM. CUM. 
SIZE FRACTION WT.% ASH% I F.S.I. WT.% ASH% 

28~ x 35M 1 14.8 1 24.6 1 7 l/2 1 14.8 f 24.6 

35M x 4811 15.2 1 17.8 1 7 l/2 1 30.0 1 21.2 

48~ x 65~ 14.5 ] 18.1 1 7 44.5 1 20.2 i 

65~ x 1OOM 11.1 I 19.4 I 7 55.6 1 20.0 I 

1 OOM x 200M 16.0 1 19.2 i 7 ~2 71.6 1 19.8 

ZOOM x 325M 6.6 20.0 f 8 78.2 1 lg.8 

325M x 0 21.8 30.0 1 l/2 , 100.0 22.1 

Birtley Engineering 
Subsidiary 01 Great West Steel Industries 
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PARTICLE DIAhnm) 

Droject: BULK SAMPLE FROM ADIT No.4, SEAM D 
BULLMOOSE PROJECT 

1 

Client: TECK CORPORATION 

Lab No. 9241 

Title: 
ROSfN RAMMLER SIZE DISTRIBUTION 

Date: AUG. 1977 

Drawn: 

, 



2 
i 

4 

I 

C 

I 

WT. % OVERSIZE 

SCREEN APERTURE (IN.SQ. 8 TYLER MESH) 



CLIENT: 

SAMPLE: 

TECK MINING GROUP LTD. 

SEAM I'D" Bulk 

LAB. NO. 9241 DATE: August 9, 1977 

SINK'FLOAT ANALYSES , ii 
4 2" X 3/4" (WT% = 17.3) f 3/4" X l/41' (WT% =2o.7) 

s. G. .f 
4 

FRACTION ii WT.% ASH% 1 i:"i .I iti; 

3.6' 

1 WT.% 1 ASH%/ :r, 

-1.3Ofl i 1 

;:I; 

0.8 3.6 0.8 2.9 3.2 2.9 3.2' 

1.30-l .405 2.2 8.4 1 3.0 7.1 11 8.8 1 8.0 1 11.7 ] 6.8 

1.40-1.45$ 2.0 19.0 I 5.0 11.5 Ij 4.0 18.5 1 15.7 1 9.8 

1.45-1.50!/ 2.5 23.4 1 7.5 I 15.7 t\ 4.7 23.2 1 20.4 12.9 

1.50-1.608 4.6 31.2 1 12.1 21.6 11 6.0 1 31.1 1 26.4 17.0 

1.60-1.70: 4.4 43.1 1 16.5 27.3 11 5.8 1 41.1 1 32.2 1 21.4 

1.70-l -80; 3.7 148.6 20.2 31.2 11 5.2 48-g f 37.4 25.2 

+ 1.80 j 79.8 175.4 100.0 66.5 11 62.6 75.7 ~100.0 56.8 

. 

SINK FLOAT ANALYSES 
t 
iL/4" X 28 M (WT% = 4~~6) 28 M X 48 M (WT% = 6.5) 

S.G. ji 

FRACTION ii WT.% 
CUM. CUM. '1 CUM. CUM. 

ASH% WT.% ASH%.i WT.% ASH%: WT.% ASH% 
-1.3oij 27.8 1 3.0 27.8 3.0 il 43.1 3.2 i 43.1 1 3.2 

1.30-1.40$16.7 1 8.3 44.5 5.0 11 lg.4 1 7.8 1 62.5 1 4.6 

1.40-1.45/i 5.4 117.4 49.9 6.3 ii 4.6 17.0 1 67.1 1 5.5 

1.45-1.50! 4.5 123.8 54.4 , 7.8 11 3.3 21.9 1 70.4 1 6.2 

1.50-1.60:~ 6.2 131.3 60.6 10.2 ii I 6.0 1 29.5 / 76.4 1 8.~ 

1.60~1.7ob 4.7 141.0 1 65.3 12.4 1; 3.6 33.1 1 80.0 1 9.5 

1.70-1.80!! '4.1 48.4 1 69.4 14.5 .I 2.6 46.7 1 82.6 1 10.6 

+I .80 30.6 76.6 100.0 33.5 17.4 74.5 21.8 ~ 11 1 1 1100.0 1 

BinYe y Engineering 
Subsidiary of Great West Steel Industries 
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CLIENT: 
- 83 - 

TECK MINING GROUP LTD. 

SAMPLE: SEAM "D" BULK 

LAB. NO. 9241 DATE: August 9, 1977 

F 
I' 

SINK FLOAT ANALYSES 

ii 48M x 1OOM (WT.% = 4.4) 1 I 
S.G. fj 

_ 

FRACTION ii WT.% 
CUM. CUM. 1' 

ASH% WT.% ASH% i! WT.% ASH% 

-I.)o$ 35.6 1 3.8 1 35.6 1 3.8 iI , f 1 
1.30~1.40[! 28.2 i 6.4 f 63.8 1 4.9 ii 1 1 1 , 

1 1.40-l .45[1 5.6 ! 16.3 i 69.4 1 5.9 ii i I i 
1.45-1.501: 3.4 1 21.5 1 72.8 1 6.6 ii i I 

t 

! 
1 . SO-1601! . 56 . 302 . 1 78.4 i 8.3 Ii I I I 

1.60-1.70$ 3.7 ! 38.6 82.1 ! 9.6 ii 1 1 

1.70-1.80ii 1 
! 

1.6 47.5 83.7 10.451 I 
+1.80 1 16.3 74.2 100.0 20.8 1 

Birtie y Engineering 
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CLIENT: 

SAMPLE: 

LAB. NO.: 

- 86- 
TECK MINING GROUP LTD. 

SEAM 'ID" Bulk 

9241 DATE: August , ,977 

FROTH FLOTATION TESTS 

Pulp Density = 10% Reagent = 4:l=Kerosene:MIBC Dosage = 0.48 'lb/T 

Conditioning Time'= i min. Stage 1, 11, 111 are froths at 30, 60, and 
150 sec. respectively. 

48 Mesh x 0 I 
, 

PRODUCT I 

I 
I I 

WT.% i RM.% ASH% VM.% FC.% & P% I I 
CUMULATIVE 

F.S.I. WT.% 1 ASl-l% 

STAGE 1 1 27.1 i 1.2 i 9.51 26.1 163.2 IO.57 i 0.03 8 27.1 I 5.5 I 

STAGE 11 i 6.5 1 1.1 1 14.61 25.2 ] 59.1 10.65 IO.03 1 8 1 33.6 1 10.2 i 

STAGE 111) 7.4 1 1.2 j 16.91 24.61 57.3 IO.63 10.03 } 7 41.0 i 11.4 

STAGE lV/ 

STAGE V \ 

I ! i i I i I 
1 I I I 

TAILS i 59.0 - 27.3 - - O-62 - - 

48 Mesh x 100 Mesh (WT% = 4.4) 1 I 1 

1 .- PRODUCT I 
WT.% RM.% ASH% VM..% FC.% S% . P% F.S.I. 

CUMULATIVE WT.% mAsH%i 1 

! 
1 STAGE 1 1 34.4 ; l.O[ 8.2 i 27.4.163.4 i 0.59 i 0.03 i8li2 , 34.4 1 8.2 1 

STAGE 111 3.3 i 1.1 1 13.1 25.8 160.0 0.63 10.03 7 l/2 1 37.7 1 .8.6 i 

STAGE ll,! 4.8 1 1.31 18.2 124.4 156.1 (0.61 'lo.03 1 6 i 
I 

42.5 i 9.7 1 

I STAGE 1Vl 1 I ! I I 
I 

I 
I 
I I I 

STAGE V ! I I I I I i 

TAILS 1 57.5 - 29.6 - - 0.60 - - 100.0 

100 tiesh x 0 (w% = 5.8) I 

I I 
CUMULATIVE 

PRODUCT WT.% RM.% ASH% VM.% FC.% S% P% F.S.I. WT.%--j--??SzYF! 

STAGE 1 1 24.2 1 1.2 i 10.3 125.3 163.2 IO.60 10.03 1 8 24.2 i 10.3 ] 

STAGE lli 7.8 1 1.2 1 12.9 i 24.8 61.1 i 0.61 IO.03 7 l/2 1 32.0 1 10.9 i 

STAGE 1111 9.6 i 1.3 1 17.2 24.2 57.3 IO.60 IO.30 1 7 1 41.6 1 12.4 

STAGE IV/ i ! 
i I 

I I 1 I 
STAGE V t 1 1 i 

TAILS 1 58.4 1 - 1 27.5 - - 0.64 i - - 100.0 121.2 i 

Bide y Engineering 
Subsidiary Of Great West Steel Industries 
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CLIENT: TECK MINING GROUP LTD. 

SAMPLE : “D” SEAM 

LAB. NO.: 924 1 

F. S. I. OF COMPOSITE FLOATS OF SCREEN SIZES 

FOR 7.5% ASH + 0.5% 

I ! 
1 SCREEN SIZES f WT.% 

S.G. OF 
COMPOSITE FLOATS . YIELD% ASH% 

! 4" x 2" I 

F. S. I,. 

i 0.0 I m-w --- --- e-s 
# 
1 2" x 3/4" I1 1.40 [ 17.3 3.0 , 7 l/2 3,411 x l/4 ii 20 . 7 1.40 

11.7 I 

7.1 6.8 

l/2 

/ l/4" x 28~1 fi 

7 1 

40.6 1.50 54.4 8 

I 

7.8 

281~ x 48 j! 

1 1 

6.5 1.60 76.4’ i 8.1 1 8 l/2 

, 48~ x loo 11 4.4 1.60 78.4 1 8.3 1 8 1/2 

Bide y Engineering 
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CLIENT: TECK MINING GROUP LTD. 

SAMPLE: SEAM "D" Bulk 

LAB. NO.: 9241 DATE: August, 1977 

LAB. NO.: 9305 

I ANALYSES OF 4” x lOOMesh FLOAT 19.50S.G. (Yield =39.4%) I I- 

ULTIMATE ANALYSIS f D I LATAT I ON TEST 

H% N% S% I ASH% 
byo;iff]i s!=$ iM$T. i Mica M.p iaNo. 

4.81 1.08 0.65 8.38 4.86 j 362 461 1 26 123 1.085 

NOTE: Sample of above float product prepared for Petrographic Analysis 
and Geisler Plastometer Test. 

LAB. NO.: 9306 

ANALYSES OF 4” xlOOMesh SINK @ 1.50 S.G. (WT% = 60.6) I 

I 
, 

PROXIMATE I ASH FUSION TEMPS (“F) 

I 
I MINERAL ANALYSIS OF ASH, % 
I 

SiO2 1 Al2O3, TiO2 CaO MgO MnO Fe203 Na20 K20 

67.74 24.07 1.24 0.70 0.79 -- 1.59 0.59 0.28 J 

NOTE : Sample of above reject product also prepared for Clay Analysis 

6irtfer/ Engineering 



Lab. No. 93O.5 Date Augusts 1377 
Client : TECK MINING GROUP LTD. ljiiiil 

Sample Identification: ‘OMPs FLoATS @ l -so 

STarting Temperature “C: 320 

Softening Tempera:ure. “C: 362 

Niax. Dilatation Temp. oC: 461 

Contraction % : 

Dilatation % : 

Final Temperature oc : 

G. Factor: 

26 



CLIENT: 

SAMPLE : 

- go - 

TECK MINING GROUP LTD. 

ADIT4, “D” SEAM 

LAB. NO: 9305 

ANALYSIS OF 4" x lOOMesh FLOAT @ 1.50 S.G. (YIELD = 39.4%) 

G I ESELER PLASTOMETER TEST -m- 

DDPM . . TEMP. “C 

START 1 414 

MAX I MUM 1325 471 

FINAL 1 504 

RANGE = 90 

LAB. NO.: 9306 . 

ANALYSIS OF 4” x lOOMesh SINK 1.3 1.50 S.G. 

CLAY SEPARATION BY FLOTATION 

Material greater than 2 microns 

Material less than 2 microns 

73.0 

27.0 

X-RAY DIFFRACTION ANALYSIS OF MATERtAL LESS THAN 2 MICRONS 

Quartz 16 

Fe1 dspar Nil 

Calcite 1 

Dolomite 1 

Siderite 

Kaol inite 

lllite 

Chlorite 

Montmorillonite 

Mixed Layer Clays 

Nil 

46 

31 

1 

1 

3 

Bide y Engineering 
Subsidiary of Great West Steel industriss 
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-314” x 0 Raw Coal 

80.2 % wt. 1 
45.1 % Ash j 25.0 0~ %*sh; wt. 

5.7 

+28 mesh 

-28 mesh . . 1 /El 
0 . 0 

1 

1 y .8 “A Wt. 

.29.2 %‘Ash 

t 4.5 % wt. 

60.1 %Ash 
. 

45.0 % +-65f M 
w 

-65m.esh 

1 8.4%wt. ‘ 
23.D%Ash 

18.2 %-325 mesh 

t 1 
I 

4.0 % wt. i 

1 
9.7%Ash i 

I 

I 

-itIe 
PLANT BALANCE FOOWSHEET 

PILOT PLANT WASH - ADIT 4, SiAM “D” BULK 

TECK CORP 

LAB ~0.9240 . 

~-- 
Date t 

August, 1977 j 

Drawn 
; 
I 
I 
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BIRTLEY ENG!NEERING (CANADA) LTD. 

Coal Science & Minerals Testing Div. 

TECK MINING GROUP LTD. 

BULK WASHING DATA* 

ADIT 4 SEAM ’ D LAB. NO. 9240 

DELIVERY DATE July 22, 1977 DATE OF WASH August 8, 1977 

Raw Coal Analysis: ADM 3.0 ASH% 43.8 FSt 3 HGI 68 

Del ivered Bulk Weight 10.108 Metric Tons 

Washed Weight ;t* 7.188 , Metric ,Tons 

* All weight and analyses are on Ai’r Dried Basis 
unless’ otherwise indicated. 

J--L Does not include 216 KG. of +2” rock oversize which simulates 
breaker plant reject. 

Birtle y Engineering 
Subsidiwy 01 Great West Stsei Industries 
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BULK WASHING DATA 

HEAVY MEDIUM CIRCUIT 

ADIT/SEAM NO. 4/D LAB. NO. 9240 

1. S. G. of Separation 1.46 

2. Feed Ash Content 45.1 % F.S.I. 3 l/2 

3. 

4. 

5. 

6. 

Clean Coal 

Clean Coal 

Reject Est 

Reject Ana 

Estimated Weight 1.337 M.T. 

Analysis - Ash 8 , 5.7 % F.S.I. 1/2 

mated Weight 4.425 M.T. 

ysis - Ash 63.0 % F.S.I. 1 
. 

7. Estimated 3/4" x 28M in Circuit 5.762 M.T. 80.2 Wt.% 

8. Yield Clean Coal (Weighted): 

9. Yield Clean Coa 
(Calculated Ash 

1 

. - 23.2 % 

Balance) - 

31.2 % 
. 

. 

BirtJe y Engineering 
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BULK WASHING DATA 

WATER-ONLY CYCLONE CIRCUIT 

ADIT/SEAM NO. ‘4/D LAB. NO. 9240 

1. 

2. 

3. 

#2 = 3.810 1.50 
Vortex Finder Clearance(VCF) #l = 2.540 CM 1.00 INCHES 

i: 
= 0.4 5 

Feed Pressure = 1.4 .. KG/CM2 20 P.S.I. 

#2 = 5.8 21.2 
Feed Rate #l = 23.2 Mj/HR. 85.0 I .G./Min. 

5. Sample Analysis 

4. Feed Pulp Density 80 - 120 g/l. 8 - 12 Sol ids W/V 

CUM. CUM. HEAD 
! SCREEN SIZE (1 WT.% 1 ASH% 1 F.S.I. 

HEAD 
WT.% ASH% ASH% , FSI 

. 
FEED 29.2 5 l/2 

! 0 ’ FLOW I +65 Mesh Ii 45.0 14.5 1 8 1 38.0 

65~ x 0 11 55.0 23.4 7 

/’ 

l/2 

/ 

100.0 

U ’ FLOW 

S.B.O. I 

I 
T.C.0.;: I 

II I. I I ' 32.8 l/2 1 

6. 

7. 

Yield - Total W.O. Cyclone 

Estimated Yield of 28 x 65 
(as % of 28 Mesh x O’Feed) 

Circuit = 77.3 

Mesh Coal = 34.8 

8. Estimated 28~ x 0 in circuit 
(Plant Feed - HM Products) 1.426 MT lg.8 “a 

* Thickener Cyclone Overflow 
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BULK WASHING DATA 

FROTH FLOTATION CIRCUIT 

ADIT/SEAM NO. 4/D LAB. NO. 9240 
. . 

1. Reagents: Kerosene:Methylisobutylcarbinol (MIBC) 

2. Feed Pulp Density 8o - 120 p/l 8 - l2 % Solids W/V 

3. Sample Analysis:- 

? 

ASH F.S.I. 
I I I 

FEED '9.9 - 71/2 

CONC. 9:7 8. l/2 

, 
TAILS 33.9 5 i/2 

4. 

5. 

6. 

7. Filter Cake - Ash,% 12.5 F.S.I. 8 112 

Impeller Type - Birtley-Humboldt Multi-Wobble. 

Yield Calculated (Ash Balance) 57.9 % 

Filter Cake (Sieve Bend O‘Flaw 5 Flotation Cont.) 
Wt. Recovered 0.550 M.T. . 

Birtie y Engineering 
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AD I T/SEAM 4/D LAB. 

a) Raw Coal 

Del ivered Weight 

Ash % 

F.S.I. 

Estimated Washed 

b) Heavy Media Circuit 

wt. 

Estimated Proportion 

Effective S.G. = 

Raw Feed 

Clean Coal 

Reject 

Calculated Yield 

We,ighed Yield 

BULK WASHING DATA 

NO. 9240 DATE OF WASH August 8, 1977 

4 Water-Only Cyclone Circuit 

1.46 , 

45.1 % 

5.7 % 

63.0 . % 

31.2 % 

23.2 % 

, 

Raw Feed 

Overflow 

Underflow 

Calculated Yield 

% of +65M in O/F 

Sieve Bend Overflow 

= 10.108 M.T. 

= 43.8 

= ‘. 3 

= 7.188 M.T. 

of +28 Mesh in Feed 80.2 % 

Ash 

Ash 

Ash 

3 l/2 F.S.I. 

8 1/2 F.S. I. 

1 F.S.I. 

dl Froth Flotation Circuit 

Raw Feed 

Concentrates 

Tails 

Calculated Yield 

29.2 % 

20.1 % 

60.1 . % 

77.3 % 

45.0 x 

14.5 % 

19.9 5; 

9.7 % 

33.9 % 

57.9 

Ash 

Ash 

Ash 

5 l/2 F.S.I. 

7 l/2 F.S.I. 

1 l/2 F.S.I. 

Ash 8 F.S.I. 

Ash 7 l/2 F.S.I. 

Ash 8 1/2 F.S.I. 

Ash 5 l/2 F.S.I. 

Bide y Engineering 
Subsidiary of Gnat West Steel Industrisr 
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'TECK MINING GROUP LTD. 

BULK WASHING DATA 

BULK WASHING SUMMARY (Cont.) 

ADIT 4/D LAB. NO. 9240 

e) Clean Coal Mix Analyses a.d.b. ” 

(i) Proximate 

ADM% 11.2 RM.% 0.9 ASH% 7.4 27.1 64.6 VM.% FC.% 

(ii) S.% 0.60 FSj 8 1/2HGI 75 BTU/LB14.132P% oio4 

(iii) Dilatation Test 

S.T. 360"CM.D.T. 461OC~c% 25 MD% 164 G. N0.1.099 

(iv) Giesler Plastometer Test 

I II 
I DDPM 1 TEMP.(%C) 

I 

START I 1 411 
I 1 

MAXIMUM 1805 1 468 

1 
I 

504 
FINAL I 

I 

RANGE = 1 

PI .Clean Coal Mix Make-Up 

H-M, FINES 
'CLEAN COAL Ft LTER CAKE CLEAN COAL MIX SHIPPED IN STOCK 

M.T. M.T. BBLS. M.T. BBLS. M.T. 

l-337 o-550 10 1.887 
4 

Bitik y Engineering 
Subsidiary of Grest West S~ssl Industries 
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* * 
iia;. KO. 9240 Date Aug* 

Clien: : TECK MINING GROUP LTD. 

Sczple Iden:iiication: CLEAN M’Xs ’ -~ 

I STa:iiaQ Ter;ipera:ure “C: 320 

Sof;eniGg Tenpe:a;ure “C: 360 

ih4ax. Dflctaticn Temp. “C: 461 

ConY:cc:ion % : 25 

Dila;c;icn % : 164 
-- 

FhI Temperature I ITI I I 

FacTor: 

I Title 
I 

RUHR DILATOMEYER TEST I 
I 

Drawn . 

!  



- 99 - 

CLIENT: TECK MINING GROUP LTD. 

SAr,PLE : SEAM “D” 

CLEAN COAL ANALYSES August, 1977 

INFORMATION REQUIRED FOR EMR COKING TESTS 

. 

SIZE ANALYSIS 

SIZE FRACTION WT.% CUM. WT.% I 

L 1/4fl x 6~ 16.3 , i 16.7 
I, 

6~ x ‘12M Ii 29.5 I 46.2 ! 
I 

12M x 20M Ii 10.2 I 56.4 

12OM x lOOM II 32.7 I 89.1 
I! 

i 

1 1OOM x 0 II 10.9 I 100.0 = 





CLIENT: 
- IOU - 

TECK MINING GROUP LTD. 

SAMPLE: 

LAB. NO.: 

ADIT #I, "B" SEAM 

DATE: August, 1977 

# 
HEAD RAW ANALYSIS 

I I 
1 ADL% RM.% f ASH% i VX.% i FC.% S% 1 P% BTU/LB F.S.I. H.G:I . 

! 

12.5 1 1.1 ! 11.8 j 23.9 163.2 lO.27jO.04 /I3445 7 ] 82 air dried basis : 

1 3.6 1 11.5 i 23.3 i 61.6 (0.26iO.04 113109 ] --- 1 -- I as rec'd basis 

11.3 124.2 63.9 0.27 0.04 13595 --- -- dry basis 
i 

L 

I DRY SCREENING ANALYSIS: 4” x 0 HEAD SAMPLE I 
L 

I SIZE FRACTION WT.% ASH% 
I CUM. CUM. 

F.S.I. I WT.% ASH% 

4 II x 2’1 I 1.8 1 lg.1 1 3 I 1.8 1 19.1. 

2" x 3/4" I 3.2 1 22.3 1 2 1 ' 11.0 21.8 1 

i3/4" x 1/4" 1 14-g ! 18.3 i 3 1/2 1 25.9 lg.8 

1 l/411 x 28~ 1 49.4 ! 10.4 4 l/2 I 75.3 13.6 

i 28M X 48M 1 8.4 i 6.9 . 8 1 83.7 13.0 1 

48~ x 1OOM 1 7.3 1 6.9 1 8 1 91.0 12.5 

1OOM x 0 f 3.0 1 3.3 ! 7 l/2 1 100.0 12.2 

WT.% +.4" Material crushed to -4" = 0.2 

WET SCREENING ANALYSIS: 28 MESH x o 

I 
CUM. CUM. 

SIZE FRACTION 1 WT.% ASH% I F.S.I. WT.% ASH% 

28~ x 35M 1 lg.2 1 6.7 1 8 1 lg.2 i 6.7 ,’ 

35M x 48~ I 15.5 I 7.0 I 7 l/2 I 34.7 I 6.8 , 

48~ x 65~ 1 13.3. I 7.5 8 l/2 1 48.0 i 7.0 1 

65~ x 1OOM 1 lo.6 1 7.4 8 l/2 t 58.6 i 7.1 f 

1OOM x 200M 1 16.7 1 8.6 8 1/2 75.3 ! 7.4 

200M x 325M I 6.6 I 

.’ 

11.5 8 l/2 i 81.9 f 7.8 . 

325M x 0 18.1 13.2 4 l/2 100.0 1 8.7 _ 

Bit-&y Engineering 
Subsidiary of Great West Steel tndustries 



0 
0.i 

0.1 

5 

iC 

2c 

3: 
36.78 

43 

53 

60 

70 

9: 

Si 

94 

9f 

97 

SE 

96.5 

990 

99.2 

99.4 

99.6 

99.: 

99.6 

99.6: 

99.5 

‘i ‘jLti< MESH - --- 

28 I? 
- 101 t 

PARTICLE DlA.(mm) 
P 

P IN. SQ.-----, 

Project’ BULK SAMPLE FROM ADIT NO. 1, SEAM 8 
BULLMOOSE PROJECT 

Client: TECK CORPORATION 

Lab. No. 9248 

Title: 
ROSIN RAMMLER SIZE DISTRIBUTION 

Date : AUG. I977 

Drawn: 



IUL- 

J 

KEY 
/ / , ,‘%-B, ____ L 

I.40 1.45 1.50 1.60 1.70 1.80 

. . 

0, aa” 

60 

FROTH FLOTATION ST. I 
i I 

,6 2; 3.0 

1 t 

0 4; 5b $0 710 8; 9b 

10 

100 
_P 

CUM. WT. % 

CALGARY ALBERTA 

TITLE SIZE AND DENSITY 
DISTRIBUTION DIAGRAM . ‘. 

CLIENT TECK CORP. 
II 

SAMPLE &&,,No* --I( 
LAB NO.1 9248 IDRWN 1 p- 



CLIENT: 

SAMPLE: 

LAB. NO. 

- 103 - 
TECK MINING GROUP LTD. 

ADlT #l, “B” SEAM 

9248 DATE: August 9, 1977 

SINK.FLOAT ANALYSES 
.t 
fi 2" x 3/4" (WT% = 3.2 ) 3/4" X l/4" (WT% =14.9) 

S.G. 7 
1; 

1 
I 

CUM. CUM. i I CUM. CUM. 
FRACTION !: WT.% ASH% WT.% ASH% .I WT.%. ASH% 1 WT.% ASH% 

-1 .30/i 3.3 3.1 1 3.3 1 3.1 113.9 1 2.7 1 13..9 2.7 

1.30-1.40: j 30.9 7.3 1 34.2 i 6.9 ti 39.8 7.3 1 53.7 6.1 

1.40-1.45i 9.2 13.8 i 43.4 1 8.4 Ii 8.2 14.8 1 61.9 1 7.3 

1.45-1.50$ 8.8 19.0 1 52.2 1 10.2 11 6.8 19.3 i 68.7 1 8.5 

l-50-1.60! 16.7 23.0 68.9 1 13.3 !i lo.6 24.3 79.3 1 10.6 

l-60-1.70: 11.0 26.9 79.3 I 15.1 li 7.1 29.3 86.4 12.1 

1.70-1.8oj, 7.0 132.5 86.3 1 16.5 11 4.7 36.6 91.1 13.4 

+ 1.80 1 13.1 160.5 100.0 22.3 f 8.9 60.4 f 1oo.b 17.6 

. 

SINK FLOAT ANALYSES 
i 
f 1/41i x 28~ 

S.G. is-- 
(WT% = 49.4)[! 28M x 48~1 (WT% = 8.4) 

I: 

i WT.% I 
CUM. CUM. 

‘I 
CUM. CUM. 

FRACTION ASH% WT.% ASH% I WT.% ASH%. WT.% ASH% 
ll 

-1.3og34.5 2.0 34.5 1 2.0 ii 62.0 1.8 i 62.0 1 1.8 

1.30-1.4oIi41.7 5.5 76.2 1 3.3 11 22-8 5.3 84.8 1 2.9 

1.40-1.45/i 7.6 13.1 83.8 1 4.7 11 5.5 1 13.0 90.3 I 3.5 

1.45-1.50! 3.5 118.4 1 87.3 i 5.3 11 2.3 18.3 92.6 1 3.9 

1.50-1.60~ 5.2 24.4 1 92.5 ! 6.4 iI 2.4 24.5 95.0 1 4.4 

1.60-1.70$ 2.4 131.6 1 94.9 i 7.0 11 1.3 32.1 96.3 4.8 

1.70-1.8oii I 1.6 139.1 96.5 7.5 0.8 38.4 37.1 5.1 

+1.80 ii 3.5 63.2 100.0 9.5 2.9 61.2 100.0 6.7 

Bide y Engitmering 
Subsidiary of Great West Steel Industries 
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LLILN I : 

SAMPLE: 

LAB. NO. 

ltCK KINiNG GROUP LTD.- “‘ - 

ADIT. #l, "B" SEAM 

9248 DATE : August 9, 1977 

S.G. 
Ii 

SINK FLOAT ANALYSES 
I 

I 

48~ x 100~ (WT% = 7.3) 1 

FRACTION 1 WT.% 
CUM. CUM. .' 

ASH% WT.% I 
CUM. CUM. 

ASH% WT.% ASH% WT.% 

-1.2oji 

ASH% 

58.9 1.7 1 58.g ! 1.7 Ii 
1.30~1.40$ 27.5 1 5.5 

I 1 
86.4 . t ‘1 1 

1 

1 1.45-1.5Oii 1.40-l .45ii 2.1 4.0 f 1 13.2 18.3 1 92.5 90.4 1 1 :.: 3.7 
1 

jl 1 1 I 

1.50-1.601: 
I 

2.0 1 25.1 1 94.5 i 4.2 ii I 
1.60-1.7Oii 

I 
1.1 1 32.3 1 95.6 1 4.5 11 I 1.70-1.8011 141.0 1 ! 0.8 96.4 4.8 

, +1.80 11 

1 

I 
3.6 62.4 100.0 6.9 

, 

Birtley Engineering 
Subsidhuy of Great Wesr Steel Industries 
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CLIZBT: 

SAKPLE: 

LAB. NO.: 

- II5 - 
-I-ECK MINING GROUP LTD. 

AD IT # 1, "B" SEAM 

9248 DATE: August, 1977 

FROTH FLOTATION TESTS 

Pulp Density = 10% Reagent = 4:l=Kerosene:MIBC Dosage = 0.48 ‘lb/T 

Conditioning Time = 1 min. Stage I, 11, 111, lV, V are froths at 30, 60, 90, 
120, 150 sec. respectively. 

1 48 Mesh x 0 (w-r.% = 16.3) 

i i I I I 
I PRODUCT i WT.% I RM.% ! ASH% VM.% FC.% , & I I 

CUMULAT I VE 
P% F.S.I. W-i-.% 1 

1 
ASH% 

STAGE 1 ! 81.8 lo.9 ) 5.4 25.4 168.3 0.60 i 8 1/2 81.81 5.4 
4 

J STAGE 11 1 10.5 ] 0.9 1 8.1 24.9 166.1 0.34 [ 7 92.31 5.7 

i STAGE ill! 3.0 10.8 ] 17.9 24.4 56.9 IO.25 1 I5 l/2 95.31 6.1 

STAGE IV ! I 1 I i ! 

STAGE V ! I I i I 

1 TAILS j 4.7 -- 161.8 -- -- 0.14 -- -- 100.0i 8.7 

48 Mesh x 100 Mesh (WT.% = 7.3) 1 I I 
I 

1 PRODUCT WT.% ! RM.% ASH% 1 VM.% FC.% S% ! P% F.S. I. ::!:~~ 

Il.5 

, 

; STAGE 1 i 84.4 1 5.6 i 25.5 i 67.4 IO.73 i 1 8 'l/2 84.4 1 5.6 

; llf 1 STAGE 8.4 i 0.8 1 6.6 125.4 167.2 IO.37 1 

i 

18 92.8 1 5.7 , 
i STAGE Ill! 3.9 10.8 1 8.4 25.2 165.6 IO.30 I 6 l/2 96.71 5.8 1 J 

1 STAGE IV/ 
I 

I I 1 I I 
' 1 STAGE V / I I I I I ! 

1 
! 

L TAILS 1 3.3 I-- 1 49.2 -- -- 0.12 -- -- 100.0 7.2 

100 M’esh x 0 (WT.% -I- 9.0) I 

PRODUCT . I 
CUMULATIVE 

WT.% RM.% ASH% VM.% FC.% S% P% F.S.I. WT.2 1 ASHd 

STAGE I i 80.2 11.0 1 5.1 25.3 168.6 lo.61 1 18 l/2 1 80.2 ] 5.1 1 

STAGE 111 10.4 lo.9 1 8.6 24.4 166.1 10.33 1 17 l/2 1 go.6 1 5.5 

STAGE llI/ 3.3 i 0.8 119.9 24.1 155.2 0.31 1 15 l/2 1 93.9 ; 6.0 

STAGE IV\ i I I I I I 

STAGE V i ! , 1 I i 1 i 
TAILS 1 6.1 I-- (57.5 -- I-- 0.10 I-- -- 100.0 i 9.1 

Birtle y Engineering 
Subsidiary of Great West Steel Industries 
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CLIENT: TECK MINING GROUP LTD. 

SAMPLE : “B” SEAM 

LAB. NO.: 9248 

F.S.I. OF COMPOSITE FLOATS OF SCREEN SIZES 

FOR 7.5% ASH t 0.5% 

I  

I  

S.G. OF 

SCREEN SIZES 11 WT.% COMPOS 1 TE FLOATS YIELD% ASH% F.S.I. 

4 II x 2” I I  .  - - -  - - -  -em - - -  

2" x 3/4" II 1.40 34.2 6.9 4 l/2 

3/4" x l/4 il 1.45 61.9 7.3 5 

l/4" x 28~ 11 1.80 36.5 7.5 , 5 l/2 , 

28~ x 48 II + 1.80 100.0 6.7 7 l/2 

' 48~ x loo II + 1.80 100.0 6.9 7 l/2 

Birtle y Engineering 
Subsidiary of Great West Steel Industries 



CLIEST: 

SAY?LE : 

LAB. NO.: 

LAB. NO.: 9307 

TECK MINING GROUP iT;17 - . 

ADIT # I ? "B" SEAM 

9248 DATE: August, 1977 

ANALYSES OF 4" x lOOMesh FLOAT el.6OS.G. (Yield -88.2%) 

i -- 
i Rlr.2 I ASH%: VI.%: FC.%; P% S% , BTU/LB, F.S.I. H.G.I. I 

! 7.4 i 23.9 i 67.9: 0.35 10.05 114232 16 l/2 87 I a.d.b. 

I I I 

I 17.5 124.1 168.4 i 0.35 0.05 114347 1 -- -- 1 d.b. 

I 
ULTIMATE ANALYSIS /DILATATION TEST 

, 

*- c t!gg L./: 1 H% 1 N% [ s% [ ASHy bYogiff-N "$y i"-!$'- 
0 0 ' I G.No. 

0.79 1 I 
I 

377 1.021 

NOTE : Sa;;lple of above float product prepared for Petrographic Analysis 
and Geisler Plastometer Test. 

. 

LAB. NO.: 9308 
8 

fi:I':ALYSES OF 4" xlOOMesh SINK @ 1.60 S.G. (WT.% = 11.8) I 

i PSOXIMATE ASH FUSION TEMPS.('F) jA,C; - :; i ASH% 1 i'M.% 1 FC.% 1 
I 

; 
I 0.8 i 45.8 1 20.7 32.7 1 
I 46.2 1 I 20.9 32.9 IO.21 db iREDUC.[/2200 2240 2280 2310 

f I 
! MINERAL ANALYSIS OF ASH, 3 I 
1 
/ Si02 1 Al2031 Ti02 /CaO MgO MnO Fe203 Na20 K20 

I 
I Undeter 

1 

'2'5 Iso3 mined 1 

49.44 lg.82 1.29 15.67 4.06 -- 3.83 0.95 0.33 IO.75 I 3.01 

NOTE: Sample of above reject product also prepared for Clay Analysis 
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150 

mm 

‘Lab. No. 9307 

Client : TECK MlNtNG GROUP LTD. 

Sample Identification: 

Starting Tempera;u;e “C: 

~Max. Diictotion Temp. “C: 250 

Contraciion % : 

Dilctation %: 

Fincl Temperature “C : 

G. Factor: 
200. 

itie 

RUHR DILATOMETER TEST 

Date 

L 

I 
Drawn 
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CLIENT: TECK MINING GROUP LTD. 

SAMPLE : AD IT #l , SEAM “B” 

LAB. NO.: 9307 

ANALYSIS OF 4" x 100 Mesh FLOAT @ 1.60 S.G. (YIELD = 88.2%) 

GI ESLER PLASTOMETER TEST 

i /  I  

START 

MAX I MUM 

FINAL 

: / i ; / ’ 
: i 

TEMP.& 
I , I I j  \ : 

DDPM 
I j! ij., )j,j.L’ 

1 423 

172 471 

1 504 

RANGE 81 

. 

LAB. NO. : 9308 

ANALYSI S OF 4" x lOOMesh SINK @ 1.60 S.G. (WT..% = 11.8) 

CLAY SEPARATION BY FLOTATION 

Material greater than 2 microns 85.5 

Material less than 2 microns 14.5 

X-RAY DIFFRACTION ANALYSIS OF MATERIAL LESS THAN 2 MICRONS 

Quartz 13 

Feldspar Nil 

Calcite Nil 

Dolomite 6 

Siderite Nil 

Kaol inite 52 

lllite 26 

Chlorite 

Monmorillonite 

Mixed Layer Clays 

Nil 

Nil 

3 

Bide y Engineering 
Subsidiary 01 Great West Steel Industries 





-314” x 0 Raw Coal 
I 

27.3% wt. .‘-’ 10.3 % Ash 

\ 

, 
72.7 %Wt. 
13.3 % Ash 59. 5 % wt. 

6.8 % Ash 

-t 28 mesh 

-28 mesh 

. . 

J i 
2 j’ -3 “A wt. r . 
10.3 %‘Ash 1 

--- % wt. 

4. m-m ‘. % Ash 
A 

WT.% +65/y = 48.7 13.3 % wt. 
. 8.7 %Ash 

‘I 
12% -775 mnch 

13.0%Ash 
, 

OVERALL Y/ELD= 83.3%..@. 7..3% Ash 

itle PLANT BALANCE FLOWSHEET 

Pi LOT PLANT WASH - ADIT 1; “ill SEAM BULK 

TECK MINING GROUP LTD. 

LAB. NO. 9247 

Date 

August, 1977 

: Drown 
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BlRTw ENGINEERING (CANADA) LTD. 

Coal Science & Minerals Testing Div. 

TECK MINING ‘GROUP LTD. 

BULK WASHING DATA;‘; 

ADIT 1 SEAM * B LAB. NO. 9247 

DELIVERY DATE July 25 & 26, 1977 DATE OF WASH August 10, 1977 

. 

Raw Coal Analysis: ADM 2.5 ASH% 11.8 FSt 7 HGl 82 

Del ivered Bulk Weight 11.045 Metric Tons 

Washed Weight *” 8.667 Metric ,Tons, 

* All weight and analyses are on Ai’r Dried Basis 
unless otherwise indicated. 

fJ; DOES NOT INCLUDE 32 KG. OF +21i ROCK OVERSIZE which simulates 

breaker plant reject. 

Bide y Engineering 
Subsidiary of Great West Steel tndustries 
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TECK MINING GROUP LTD. 

BULK WASHING DATA 

HEAVY MEDIUM CIRbJl+ 

ADIT/SEAM NO. J/B LAB. NO. 9247 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

S. G. of Separation 

‘. 

1.53 

Feed Ash Content 13.3 % F.S.I. 4 l/2 

Clean Coal Estimated Weight 5.064 M.T. 

Clean Coal Analysis - Ash I 6a8 % F.S.I. 5 l/2 

Reject’ Estimated Weight I.239 M.T. 

Reject Analysis - Ash 42.5 % F.S.I. 1 
. 

Estimated 3/4” x 28~ in Circuit 6.303 M.T. 72.7 Wt,% 

Yield Clean Coal (Weighted): 

.I 
, 

Yield Clean Coal 
(Calculated Ash Balance) - 

- 80.3 % 

81.8 2 

Bide y Engineering 
Subsidiary of Great West Steel hdustries 
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TECK MtNi.NG GROUP LTD. 

BULK WASHING, DATA 

WATER-ONLY CYCLONE CIRCUIT t f 

ADIT/SEAM NO. l/B LAB. NO. 9247, 

1. Vortex Finder Clearance(VCF) -- CM -- 1 NCHES 

2. Feed Pressure -- ‘. KG/CM2 -- P.S.I. 

3. Feed Rate 
-- 

Ms/HR. -- l .G./Min. 

4. Feed Pulp Density ^- s/l. 
a- 

Sol ids W/V 

5. Sample Analysis 

4. CUM. ! HEAD 11 HEAD GUI 
SCREEN SIZE f WT.% ASH% F.S.I. WT.% 1 ASH% ASH% 1 FSI-- 

.FEED [I I I’ i 10.3 7 l/2 
O’FLDW +65 Mesh Ii 48.7 1 8.7 8 f 48.7 8.7 1 1 

65~ x 0 I 51.3 11.2 7 l/2 1 100.0 10.0 10.3 7 l/2 

I U’FLOW I I I I I 
I 

I -^ -- 

S.B.O. I I! I 8.7 8 

T.C.O.;t I _ 
13'.8 4 

6. Yield - Total W.O. Cyclone Ci.rcuit = 100.0 

7. 

8. 

Estimated Yield 
(as % of 28 Mesh 

Estimated 28~ x 
(Plant Feed - HM 

* Thickener Cyclone Overflow 

of 28 x 65 Mesh Coal 
x 0 Feed) 

=: 48.7 

0 in circuit 
Products) 2.364 MT 17.3 % 

t 2: WATER CYCLONE CIRCUIT BYPASSED WATER .FEED DIRECTED TO .25 mm SIEVE BEND 

Bide y Engineering 
Subsidiary of Great Wesr Ste~t Industri#r 
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TECK MINING GROUP LTD. 

BULK WASH I NG GATA 

FROTH FLOTATION CIRCUIT 

ADIT/SEAM NO. l/B LAB. NO. 9247 
. . 

1. Reagents : Kerosene:Methylisobutylcarbinol (MIBC) 

2. Feed Pulp Density 80 - 120 g/l 8 - 12 % Sol ids W/V 

3. Sample Analysis:- . 

4. 

5. 

I 
0. 

7. Filter Cake - Ash? 8.2’ F.S.I. 8 

1 CDNC. 
I I 8 1/z 
I 1 

TAILS 
I 

46.4 
I 2 l/2 

Impel 1 er Type - Bi rtley-Humboldt Multi-Wobble. 

Yield Calculated (Ash Balance) 86.8 % 

Filter Cake (Sieve Bend O’FIow 5 Flotation Cont.) 
Wt. Recovered 1.607 M.T. 

&t/e y Engineering 
Subridiq of Great West Steel industries 
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TECK MINING GROUP LTD. 

BULK WASHING DATA 

AD I T/SEAM l/B LAB. NO. 9247 DATE OF WASH August 10, 1977 

a) Raw Coal 

M.T. = 11.045 

= 11.8 
‘. = 7 

= 8.667 M.T. 

Delivered Weight 

Ash % 

F.S.I. 

Estimated Washed Wt. 

Effective S.G. = 

Raw Feed 

Clean Coal 

Reject 

Calculated Yield 

Weighed Yield 

1.53 ’ 

13.3 % 

6.8 % 

112.5 - % 

81.8 % 

80.3 % 

b) Heavy Media Circuit 

Estimated Proportion of +28 Mesh in Feed 72.7% 

Ash 4 l/2 F.S.I. 

Ash 5 l/2 F.S.I. 

Ash 1 f.S.1. 

Water-Only Cyclone Circuit 

Raw Feed 10.3 % 
Overflow 10.3 % 
Underflow mm . % 

Calculated Yield 100.0 % 

% of +651-t in O/F 48.7 % 
Sieve Bend Overflow 8.7 % 

Froth Flotation Circuit 

Raw Feed 13.0 % 
Concentrates 7.9 % 

Tai 1s 46.4 % 

Calculated Yield 86.8 I% 

Ash 7 l/2 F.S.I. 

Ash 

Ash 

7 l/2 F.S.I. 

c- F.S.I. 

Ash 8 F.S.I. 

Ash 

Ash 

Ash 

8 1/2 F.S.I. 

8 1/2 F.S.I. 

2 l/2 F.S.I. 

E&We y Engineering 
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‘TECK MINING GROUP LTD. 

BULK WASHING DATA 

BULK WASHING SUMMARY (Cont .) 

ADIT 1 SEAM “B” LAB. NO. 9247 

e) Clean Coal Mix Analyses a.d.b. 

(i) Proximate 

ADM% 9.4 RM.% 0.8 ASH% 7.3 VM.% 23.9FC.% 68.0 

(ii) ,S.% 0.28 FSI 6 1/2HGI 79 BTU/LB 142621% 0.034 

(iii) Dilatation Test 

S.T.371’C M.D.T.458’C MC% 21 MD% 40 G. NO.l.034 

(iv) Giesler Plastometer Test m 

START 1 I 423 

MAX I MUM 692 477 

FINAL I 

fl Clean Coal Mix Make-Up 

I H.M. FINES 
1 CLEAN COAL F I LTER CAKE C’LEAN COAL MIX SHIPPED IN STOCK 

1 H . T . M.T. BBLS. M.T. I BBLS., M.T. 

I 
1 

5.064 1.607 6.671 . 

Birtle y Enginesring 
Subsidiary ot Great West Steel Industries 
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I -‘Lab. Ro. 9247 DateAug.15, 1977 -_ 

I Client: TECK MlNlNG GROUP LTD. 

Sample Identification : CLEAN MIX, B 5 

Stcrting Temperature “C: 320 

Softening Temperature. “c: 371 

Max. Dilataiion Temp. OC: 458 

Contraction % : 21 

Dilatation % : 40 

Final Temperature “C : 

G. Factor: I .034 

i I ) 
-.-.- --- 

RUHR DILATOMETER TEST 
/KG-+ 

L- I i 
_-’ 
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CCIEXT- . TECK MINING GROUP LTD. 

SA,V,?LE : SEAX “B” 

CLEAN COAL ANALYSES August, 1977 

INFORMATION REQUIRED FOR EMR COKING TESTS 

LAB. SO.1 ’ ADM% MOISTURE/ ASH%, VOL.% FC.%.“ S% I I BTU/LB F.S. I. i CALC. FACTORS 

1 9.4 i 0.8 r""' -m-----w- 

1 10.1 

~J~~~~~_2_3~~~ 68.0 0.28 ' 14262 6 l/2 air dried basis '-------------------------------------------- i 

9247 1 6.61 21.7161.6 0;25 12921 -- I ------------r---.------ -I---- -----C---L---------------------------------- 
7.4 1 24.1 168.5 0.28 14377 -- dry basis L I 

SIZE ANALYSIS 

SIZE FRACTION II WT.% CUM. WT.% 

+ l/2” 2.1 2.1 I I 

l/2” l/4” x 1 8.4 1 10.7 

l/41’ 6~ x 15.2 I 25.9 

6~ x 12M I 27.3 53.2 i I 

12M x 20M I 10.5 63.7 

- 2Obt x 1OOM ! 26.8 I 90.5 / 

9.5 100.0 1 c IOOM x 0 I 





CLIENi-: 
- 129 - 

TECK MINING GROUP LTD. 

SAIYPLE: 

LAB. NO.: 

ADIT 5, COMPOSITE Al + A2 SEAMS 

92% DATE: August 15, 1977 

HEAD RAW ANALYSIS i 

ADL% i 
I 

RM.% 1 
I 

i 

ASH% 1 V,M.% 1 FC.% I S% I P% ! BTU/LB F.S.I. H.G.I. I I 
3.31 1.7 28.8 1 18.5 151.0 10.4410.0141 10596 3 1 81 i 

air dried basis : 
1 4.3 i 27.8 1 17.9 149.4 (0.43 0.0141 10246 i -- 

-- as rec‘d basis 

1 

t 

23.3 1 18.8 51.9 0.45 0.014 10779 -- 1 -- dry basis 

DRY SCREENING ANALYSIS: 4" x 0 HEAD SAMPLE 

CUM. CUM. 
SIZE FRACTION 1 WT.% ASH% I F.S.I. WT . % ASH% 

4 II x 2” i 3.2 ] 63.6 1 l/2 1 3.2 1 63.6 I 

2” x 3/4" 1 9.5 I 43.9 1 l/2 12.7 48.9 

3/4" x l/4” i 18.7 1 34.4 1 l/2 31 i4 40.3 

1/411 x 28~ I 50.9 1 24.0 3 82.3 30.2 

28~ x 48~ I 7.8 i 20.2 .! 3 l/2 30.1 ] 23.3 

48~ x 1OOM i 5.2 i 20.7 4 35.3 28.9 

1OOM x 0 1 4.7 1 27.8 2 l/2 100.0 28.8 

WT.% +.4" Material crushed to -4" = 1.3 

I WET SCREENING ANALYSIS: 28 MESH x o I 
t 

CUM. 
SIZE FRACTION WT.% ASH% F.S.I. WT.% 

28~ x 35~ I 10.0 1 13.7 i 7 l/2 1 10.0 13.7 

35M x 48~ 1 15.4 I 13.3 1 7 l/2 1 25.4 1 13.5 

48~ x 65~ 1 11.7: ; 13.6 I 7 l/2 I 37.1 I 13.5 

65~ x 1OOM I 9.8 i 15.0 ] 7 l/2 1 46.9 1 13.8 ' 

1OOM x 200M 16.0 1 18.6 1 7 l/2 1 62.9 1 15.0 

2OON x 325M 7.5 27.7 1 6 l/2 1 70.4 1 16.4 

325M x 0 29.6 40.4 N-A. 100.0 23.5 , 

Bide y Engineering 
Subsidiwy of Great West Steel Industries 
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Project: BULK SAMPLE FROM ADlT NO. 5, SEAM A 1 I + 2) 1 

BULLMOOSE PROJECT li 

Client: TECK CORPORATION Date: AUG. 1977 ;/ 

Lab. No. 9296 I 

Title: Drawn: 
ROSIN RAMMLER SIZE DISTRIBUTION 

P 

! 
I . 

1 
I 



KEY 

1.30 1.40 1.45 1.50 1.60 1.70 1.80 

CUM. WT. % 

BIRTLEY ENGINEERING <Canada) LTD. 
CALGARY ALBERTA 

TITLE SIZE AND DENSITY 
DISTRIBUTION DIAGRAM 

CLIENT TECK CORP. 

LAB NO. 9296 



CLIENT: 

SAMPLE: 

LAB. NO. 

TECK MINING GROUP LTD. 

ADIT 5, COMPOSITE Al + A2 SEAMS 

9296 DATE : August, 1977 

I S INI<. FLOAT ANALYSES I 
!j 2"i 3/4" x 1/y (WT% = 18.7) 
-.I 

S.G. $ 

FRACTION ij WT.% ASH% 1 k:'(':, / ii:!, /I WT.% ASH% :"i / ;:fl; 

-,.30/l ' 1.1 3.9 1 1.1 1 3.9 11. 0.7 1 3.5 ! j 0.7 1 3.5 

,.30-1.404 44.7 1 6.9 1 45.8 1 6.8 1153.3 [ 7.0 i 54.0 1 7.0 

' 1.40-1.45$ 4.3 1 14.4 1 50.1 1 7.5 11 6.1 1 14.8 1 60.1 7.8 

,.45-,.5&i 2.2 19.0 1 52.3 1 8.0 11 2.5 1 21.2 ] 62.6 8.3 

1.50-1.601 1.5 25.5 1 53.8 1 8.5 11 2.8 ' 26.6 1 65.4 1 9.1 

1.60-1.70: 0.6 I 44.2 1 54.4 1 8.8 ji 1.3 37.3 1 66.7 1 9.6 
1.70-1.80:: O-8 53.6 1 55.2 9.5 11 1.3 1 47.2 1 68.0 10.3 

+ 1.80 jj 44.8 86.2 ]lOo.O 43.9 if 32.0 1 84.1 1 100.0 33.9 

SINK FLOAT ANALYSES 

i! l/4" X 28~ (WT% = 50.9) 11 28M x 48~. (WT% = 7.8) 
S.G. y--- 

FRACTION 1 WT.% 
CUM. CUM. I 

ASH% 1 WT.% 
CUM. CUM. 

ASH% WT.% ASH% WT.% ASH% 

-1.30;: 14.2 1 3.2 14.2 1 3:2 ]I 15.9 1 4.8 1 15.9 1 4.8 

,.30-l.40! 46.4 i 6.4 1 60.6 i 5.7 Ii 45.2 1 6.8 1 61.1 [ 6.3 

,.40-,.45/i 9.7 ! 13.6 j 70.3 1 6.7 11 10.3 14.3 1 71.4 1 7.4 

1.45~1.5oil 3.6 1 20.0 1 :73-Y I: 7.4 !I 7.3 17.8 78.7 1 8.4 1 

1.50-1.6ojf 3.7 1 25.9 I 77.6 1 8.3 II 4.91 28.1 83.6 1 9.6 

1.60-1.7011 2.0 i 37.8 1 79.6 9.0 11 2.4 1 35.8 86.0 1 10.3 

1.70-1.80! 1.5 1 47.8 81.1 ] 9.7 11 1.9 48.5 1 87.9 1 11.1 

+I.80 j 18.9 1 82.5 100.0 1 23.5 12.1 78.2 100.0 1 19.2 

Birtfe y Engineering 
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TECK HI NING CWUF LTD. FlDlT 5, W-1 81 FIND A2 
THE CLRSSIIXL WFGHRBILITY CURVES 

SEAM LFIB ND 92% 2X3/4 

. . . I . . . . . . . . . . t . . . 

A 
10 2u 30 40 - 

-- 
50 60 70 80 E!U 

ASH CONTENT PEFXENT 

90 c> PRIHRRY CLIRL’E 

A CLEFIt CUFiL CllHVE 

Eel + OISCFIRD CURVE 

x SPECIFIC GRRVITY-YIELD CURVE 

7cl 0 +/- 0.1 S.G. l2ISTRlSUTIcllJ ClIRVE 

10 BIRTLEY ENGINEERING 

29mv77 

10 

w 
W 



--nr;lZCT-- --ct11'4 FLOAT?-- --CllV SINKS-- +-0.1 OISTo 

1.30 7.1.7 3.00 .1\4 .04 1.10 3.90 47.82 ae.on 44.30 1,3n O.OI) 

;.4r) 40.73 k.Qfl 3.i8 3.13 45.8n 6.93 40.73 54.70 74.15 I.40 51.20 .- _ __ 
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CLIENT: 

SAMPLE: 

LAB. NO.: 

- 144 - 
TECK MINING GROUP LTD. 

ADIT 5, COMPOSITE Al + A2 SEAMS 

9296 DATE: August, 1977 

FROTH FLOTATION TESTS 

Pulp Density = 10% Reagent = 4:l=Kerosene:MlBC Dosage = 0.48 'lb/T 

Conditioning Tine = 1.min. Stage 1, 11, 111, IV, V are froths at 30, 60, 
eild 150 sec. respectively. 

48 Mesh x 0 NT% = 9.9) 
I I 

1 

PRODUCT , WT.% RM.% ASH% VM.% FC.% Sg P% I I 

. . CUMULATIVE 
F.S.I. WT.% 1 ASH% 

STAGE 1 ] 11.01 1.1 1 lo.81 23.41 64.7 IO.52 1 0.01 f 3 l/2 11.0 10.8 

STAGE 11 i 2.2 1.3 1 17.71 21.91 59.1 IO.42 0.02 2 l/2 13.2 1 12.0 

STAGE 1111 3.5 1.2 1 21.3 21.01 56.5 IO.51 0.03) 2 l/2 16.7' 1 13.9 I 
I I I I ! 
I I i ! 

i 
I I 

TAILS 1 83.3 -- 25.4 -- -- 0.50 -- -- 100.0 23.5 

48 Mesh x 100 Mesh (WI-% = 5.2) 

i 
I 

[PRODUCT I WT.% RM.% ASH% VM...% FC.% S% P%- 
CUMULATIVE 1 

F.S.I. WT.% 1 ASH% 

i STAGE 1 ; 7.9 t ; 0.9 1 11.7; 23.31 64.1 1 0.46; 0.01 [ 3 l/2 7.9 (11.7 

STAGE 111 3.0 I 1.0 1 16.71 22.11 60.21 0.431 0.02 3 110.9 i 13.1 1 

S-l-AGE 1111 5.1 1 1.0 1 20.11 21.41 57.51 0.431 0.02 3 1 16.0 115.4 
! 
I I I I 1 I 1 
I 
I I I I 

TAILS 184.0 -- , 1 22.0 -- -- 0.52 -- -- 100.0 20.9 

I 100 M&h x 0 (WT% = 4.7) 

I 

I 

CUMULATIVE 
PRODUCT WT.% : RM.% ASH% VM.% FC.% S% 1 P% F.S.I. WT.% [ ASH% ! 

STAGE 1 1 12.8 1 O;Y 1 10.71 23.6 64.81 0.461 0.02 3 l/2 12.8 1 10.7 i 

STAGE 111 5.0 i 1.0 17.91 21.9 59.2 0.431 0.02; 2 l/2 ] 17.8 12.7 

STAGE 1111 
I 

1 

6.8 i 1.0 

I I I 

I I 

‘TAILS 1 75.4 1 -- 1 30.2, -- -- 0.42 -- -- 100.0 ] 26.6 

Birtley Engineering 

Subsidiary of Great West Stssl industries 
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CLIENT: TECK MINING GROUP LTD. 

SAMPLE : COMPOSITE “Al” AND A2” SEAMS 

LAB. NO.: 92% 

F.S. I. OF COMPOSITE FLOATS OF SCREEN SIZES 

FOR 7.5% ASH 2 0.5% 

! 
1 S.G. OF 

SCREEN SIZES 1 WT.% COMPOSITE FLOATS YIELD% ASH% F.S.I. 

4 II x 2” ji :I 0.0 . --- --- --- --- 

2” x 3/4" c 9.5 I 1.45 50.1 7.5 3 

3/4" x l/4" ii If 18.7 1.45 60.1 7.8 2 l/2 

l/411 x 28~ 11 so.9 1.50 73-g 1 7.8 5 l/2 

28~ x 48 7.8 1.45 

48~ x loo 5.2 1.45 

Bide y Engineering 
Subsidiary of Great West Steel Industries 



- 190 - 

CLIENT: TECK MINING GROUP LTD. 

SAMPLE: ADIT 5, COMPOSITE Al +- A2 SEAMS 

LAB. NO.: 92% DATE: August, 1977 

LAB. NO.: 9309 

ANALYSES OF 4" x lOOMesh FLOAT e1.45S.G. (Yield =66.2%) 

P% : BTU/LB F.S.I. H.G.I. 

0.01)14336 5 76 1 a.d.b. 

22.51= I I I 0.28 0.01 14466 -- -- 

I d.b. 

f 
-VW 

ULTIMATE ANALYSIS DILATATION TEST 

.? 0 H70% t.4 H% N% S% ASH% 
byo;i'fj SaJI M.f;T.I M%C. M%D. G.No 

0.91 82.2414.53 1.07 7.08 3.89 389 19 -- -- 

NOTE : Sample of above float product prepared for Petrographic Analysis 
and Geisler Plastometer Test. 

LAB. NO.: 9310 

ANALYSES OF 4" xlOOMesh SINK @ 1.45 S.G. (WT.% = 33.8%) 
L \ I 

I 
I PROXIMATE I ASH FUSION TEMPS ("F) f 

:R,U,.% 1 ASH% I 1 UM.% FC.% 1 S% H ATMOS. I.D.T.! S.T. 1 H.T. 1 F.T. ) 

{ 1.0 1 66.4 11.4 21.2 IO.57 adb OXID. 2440 2600 12650 2650+ 1 

] 67.1 11.5 21.4 0.58 db REDUC. 2340 2500 2540 2650+ 
‘ 

I 
I I 

MINERAL ANALYSIS OF ASH, % 

I 
SiO2 Al2O3, ii02 CaO MgO MnO Fe203 Na20 K20 

1 Undeted 
‘2’5 1 “3 mi ned 

,68.44 17.57 0.79 1.12 1.62 3.27 0.17 11.16 2.12 

NOTE : Sample of above reject product also prepared for Clay Analysis 
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: - . -. -- . I 
Lab. NQ. 9309 Date August, 1977 ,. _ --;-.- _ ,..(. - ,.. - I I * ! i I : ~~ili/li 

I Sample Identification: ‘“Mr. rLUH’3 _ 

Starting Temperature “C: 320 

Softening Temperature. “C: 389 -ii-i7ii -, 

Max. Dilatation Temp. OC: 

Contraction % : 

Oilotation %: 

Final Temperature “C : 

G. Factor: 

485 

19 
-- 

-- 

TECK MINING GROUP LTD. 

/ j 

% 
300 

Title 

RUHR DILATCMETER TEST 
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CLIENT: TECK MINING GROUP LTD. 

SAMPLE : AOiT 5, COMPOSITE Al + A2 SEAMS 

LAB. NO.: 9309 

ANALYSIS 0F 4" x lOOMesh FLOAT 6~ 1.45 s.G. (YIELD = 66.2%) 

GIESLER PLASTOMETER TEST 

DDPM TEMP. ‘C 

START 

MAXIMUM 

FINAL 

1 441 

6 468 

1 492 

RANGE 51 

. 

LAB. NO.: 9310 

ANALYSIS OF 4" x lOOMesh SINK @ 1.45 S.G. (WT.% = 33.8%) 

CLAY SEPARATION BY FLOTATION 

Material greater than 2 microns 

Material less than 2 microns 

77.3 

22.7 

X-RAY DIFFRACTION ANALYSIS OF MATERIAL LESS THAN 2 MICRONS 

Quartz 26 

Feldspar Nil 

Calcite Nil 

Dolomite 1 

Sideri te 1 

Kaol inite 24 

lllite 47 

Chlorite 1 

Montmori 1 loni te Nil 

Birtfey Engineering 
Subsidiary ol Great West Steel Industries 
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CLIENT: TECK MiNlNG GROUP LTD. 

SAXPLE: ADIT 5, COMPOSITE SEAM Al + A2 + A SPLIT 

LAB. NO.: 9298 DATE: August, 1977 

HEAD RAW ANALYSIS 

ADL%! RX.% i ASH% t Vi,,.% ; FC.% 
I 

t 

; S% i P% i BTU/LB 1 F.S.1.f H.G.I. i i 

‘. 

1 3.2 11.2 
, 

i 38.6 i 16.4 i 43.8 lo.48 1 i 9169 1 2 f 75 L.. 

/ 14.4 i 37.4 j 15.9 142.3 '[a.46 1 i 8876 -- i -- ias r;;ldub~~~~v 

I 1 9280 -- ; -- 
dry basis 1 

DRY SCREENING ANALYSIS: 4" x 0 HEAD SAMPLE 
I 

I 
i 

8 

! SIZE FRACTION 1 
I CUM. ; CUM. 

WT.% 1 ASH% F.S.I. WT.% ; ASH% 
I i 

1 4" x 2" 
t f 12.9 i 82.9 .N.A. I 12.9 ] 82.9 ! 

1 2" x 3/L?" i i 1 13.0 59.7 l/2 25.9 i 71.3 1 

; 3/4" x l/4” / 18.0 1 38.3 1 l/2 4i.9 I 57.7 

1 i l/411 x 28~ i 41.8 i 24.9 2 l/2 85.7 i 41.7 i 

128~ x 48~ 1 5.6 ] 20.2 - 4 l/2 91.3 I 40.4 i 

' 48~ x 1OOM 1 5.4 i 18.9 5 I , 96.7 i 39.2 

1 1OOM x 0 i 3.3 1 25.8 3 100.0 1 38.8 

WT.% +.4" Material crushed to -4" = 7.4 

WET SCREENING ANALYSIS: 28 MESH x 0 I 
1 

I I CUM. 1 CUM. ! 
SIZE FRACTION WT.% 1 ASH% I 

I 
F.S.1: i WT. %' i ASH% 1 

28~ x 35x I 5.8 ] 11.2 17 1 5.8 ; 11.2 I 

35H x 48M i 19.8 1 14.2 1 6 l/2 / 25.6 1 13.5 I 

481'1 x 651~ 1 16.1 : f 14.3 i 7 1 41.7 1 13.8 i 
-I- ~~~ 

6.5~ x 100x I 11.6 f 15.0 / 7 1 53.3 1 14.1 [ 

1OOM x 2OOM I 16.0 i 17.4' /71/2 1 69.3 !  14.8 1 
1 

200X x 325M 6.4 1 25.2 i 6 l/2 1 75.7 1 15.7 j 

325M x 0 24.3 1 44.3 1 N.A. 100.0 22.7 

eira?. y Engin+n;r 
Subsidiary of Great West Steel industries 
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Project: BULK SAMPLE FROM ADIT NO. 5, SEAM A ( I+ 2+ Split ) 
BULLMOOSE PROJECT 

Client: 
TECK CORPORATION 

rDate : AUGUST, 1977 

Lab No. 9298 

Title: 
ROSIN RAMMLER SIZE DISTRWJTION 

Drawn: 
. 
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KEY 

1.33 1.40 1.45 1.50 1.60 1.70 1.80 l 

0 4” 

IO ‘. 

2” 

20 

314” 

30 

40 

l/4” 

50 

60 

80 

28M. 

so 48M. 

!OOh 
100 0 

0 to 20 30 40 50 60 70 80 SO 100 

CUM.. WT. % 

n. 

I BIRTLEY ENGINEERING (Canada) LTD. 
CALGARY ALBERTA 

~~-- 

TITLE SIZE AND DENSITY 
DISTRIBUTION DIAGRAM 

l&lENTl TECK CORP. 

NOTE: ‘if Seam is made up of A-l, A-2, SAMPLE - &;MNo* 2 1 DA-i-E AUG. 1977 

ond A- Split. 
_ 

LA8 NQ 9298 IDRwN F 



CL!ENT: 

SAM?LE * . 

LAB. NO. 

- 152 - 
TECK J”IINING GROUP LTD. 

ADIT 5, COMPOSITE SEAMS Al f A2 + A SPLIT 

9298 DATE: August, 1977 

!-- 0 S INK FLOAT ANALYSES 
I 1 

I ;I 
I .: 4" x 2” (WT.% = 12.9) 1; 2” x 3/4". (WT.% = 13.0) I 9 
t S.G. ;; ' 

I I CUM. j CUM. 1; j I i 
i ; b/T.% 1 ASH% I WT.% ! ASH% 1: WT.%: ASH% ! 

CUM. 
I 

CUM. 
FRACTION 

t- 

WT.% ! ASH% 

-1.32. 1 i ! 1:. 2 - 1 i 3. 8 / 2.1 1 3.8 

’ 1.30-1.40> i i i !I 30.7 1 7.0 ; 32.8 1 6.8 

1.40-1.45! I 1 i iI 1.8 j 14.8 1 34.6 1 7.2 

J.45-1*5(+ i I 
' I I iI 0.7 i 18-g i 35.3 7.4 

1.50-1.6c:! 10.2 1 7.3 i 10.2; 7.3 :I 1.4 i 35.9 1 36-7 1 8.3 

1.60-1.70: 89.8 i 91.0 1 IOO.O/ 82.5 1: 0.4 i 35.9 1 37.1 1 8.6 

1.70-1.80;: 
; i 1 . i 1; 0.3 i 42.1 j 37.4 1 8.9 I, 

I+ 1.80 ii I I 11 62.6 1 88.7 1 loo.0 i 58.8 

- 

I SINK FLOAT ANALYSES 
:I II I 

i ii 

I 

;I 3/4" x, l/4" (WT.% =18.0# l/4" x 28M (W-r.% = 41.8) 1 
Ii 

I 

S.G. 'i- 

FRACTION ii WT.% ASH% I 
CUM. I 

I 

( WT.% ! 
CUM. y 

I ASH% ii WT.% 4 
CUM. ’ CUM. 

ASH% i WT.% ! ASH% 

I -,.gr$ 0.7 3.9 1 0.7j 3.9 $ 5.1 1 3.4 1 5.1 ; 3.4 

1 !.30-1.40:; 47.0 i 8.3 47.7j 8.2 \j 49.4 6.6 
i 

1 ] / 54.5 i 6.3 

11.40~1.45, :i 7.1 1 13.2 1 54.8/ 8.9 $ 13.1 i 12.9 i 67.6 i 7.6 , 

1 

] 1.45-1.50~~ . . '. 

2.8 

2.4 1 i 

18.0 

25.9 1 i 

8.1 

i 1 
5.7.61 60.0! 10.0 9.3 $ ii 

4.1 

4.4 .j 1 25.1 17.4 1 j 71.7 76.1 j 1 9.1 i 1 
1 1.60-1.70:; 1.6 i , 37.6 61.6) 10.7 ;I 2.3 1 35.5 1 78.4 1 i 9.9 

1 

1 1.7o-].8o~; 1.2 1 49.2 i 62.8: 11.4 ii 1.4 1 47.4 79.8.; 10.6 

+1.80 ;I 37.2 1 84.9 1 100.01 38.8 ii 20.2 i 80.0 100.0 24.6 
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20 BIRTLEY ENGINEERING 
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--OTREC+- --CtIM FLOATS-- --Cl.l~~ SINKS-- +-n, 1 DIST6 

VT> ?lJM WT> STNK WT 
5.G. r?fT> ASH> ASH Ti ASHTT WT > AScl> ASId> III T > ASH> 5.G. WT> 

1 2 3 4 5 6 7 8 9 1n 11 17 

1.30 3.08 3.sn .n8 .08 2,OR 3,so 5fa.54 oj.92 59.78 I.30 0.09 

I .hfl 36.40 7,nn ?.i3 2.21 32.48 h.Rr) Sh;41 67.52 83.54 32.87 _.- -.__ ],4r\ 

1.45 7.78 14.F!o ,76 2.47 34.26 7.21 5h.15 ~5.74 85,ticI f.50 3, Rh 

1.50 .49 18,Qti .i3 2.60 34.95 7,‘44 56.02 h’&5 86.}.1 I. .6r! 2.77 

l.hn 7.39 30&j . i2 3.02 36.34 8.31 55.60 63.~6 87.33 1.70 1.68 - _ . . _.__ __.. _ .,__ .-. .-.-. _ 

1.70 ii.39 35.90 .r;O 3.52 37.72 9.32 55.10 62.58 88.48 1,RO o.on 

1 .HCI .30 42.io .i3 3.64 38.02 9.58 54.98.&d ef3,cio 1.90 0.00 

9.99 6ii.98 88.?c, 54.98 58.62100.00 58.62 9.00 .irO o.no 2,on 0.09 .- ..- .-. - . -- .-.. _-. ._ -- ..____ . ..-__ A_____ _... _ . ._ . 

. ~TRTLFY FNGINEERING 
39/08/77 

.R 39.Q .R 19.6 12.ir _...... 19.6 2.0 __._.____ l.d.6--es 4.0. __.. i3.4 _ .__ 
1.4 16.5 i .4 i-3.5 16.7 13.5 a.0 l$.c; 6.0 r’s,? 
3.0 13.3 ‘.4 i‘3.1 17*1 13.1 5.0 l$.i f3.n i9,4 
3.R 13.1 1.5 13.n 13.n 6.0 13.n .17.2 J9.0 f9.7 
6.0 12.9 1.7 -.-. i-2.7 17r5 12.7 ” 8.0 15.7 0.0 n,o 
7.7 12.6 1.9 i-2.5 17*7 12,s 1n.0 13.5 9.n 9.0 
8.4 12.1 _ 

17.7 6.3 
j.9 j2.4 .__. ..__ .l7*7__12..4.. ___._ 12.-O--hi---.. ..Q.O. 0.0. 
11.7 ,o o*o .O ‘l75.8 .n 0.0 9.0 

PASS I 8:h9 
PCLSS 3 81ti9 
PAS5 3 7 c;7 

. 

PASS 4 71no 
PASS 5 4 60 _. __ ____ -_-_- _.. .._..._.. __ .__.-. _-__ _ _... ------- .._.._. -. .-. - - - -- 

- 

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

_... ____. __-_.- _-...... -. ..- -..--_ ------_. --- ___ -__ _ 
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10 20 30 -40 50 50 70 86 90 

FISH CONTENT PERCENT 

2.2 2.1 2.rJ 

100 

90 

80 

70 

0 PRIMFIRY CLIRVE 

A CLERN COflL CURVE 

+ IIISCHRD CURVE 

x SPECIFIC GfT?VITY-YIELD CURVE 

0 +/- 0.1 SeG. DISTRIBLITICN CLWE 

zo BIRTLEY ENGINEERING 

29/05/‘77 

10 

kl 

1.2 

J 

Fl 

I 



--DIRECT-- --CIJM FLOATS-- -~CIIV STNK’G-- l -0.1 DISTa 

NT, ?W MT> STWK ‘dT 

5.6. IJ T > ASH> hSH Tf ASHTT MT> ASH> ASH> w+> ASH> S.6. WT, 

1 2 3 4 5 6 7 R 9 10 11 12 

1.3n .7n n.so . . 63 .03 .7r, 3.90 38.74 99,iO 39.01 1.30 o.on 

1.40 4j.00 8.30 3,QO 3.93 47.70 8.34 34.84 +.+I t%.fil 1.40 56.9n -- _ -.. _ ._ .- _-._, 

3.4s 7.10 1.3.30 .Q4 4.87 54.80 8.98 33.90 z5.30 75.00 1.50 12.30 

1.50 5.80 lR.go .r;o 5.37 57.60 9.32 33.40 iZ.tO 78.77 1.60 4.00 

1 .fin 7.40 25.90 .62 5.99 60.00 9.99 32.77 tio.icO 81.94 1 70 2.80 .~ _._ _ . __ . ~--  ̂ ---.-_- .~ .._ F ---. 

1.70 i;.60 37.66 .kO 4.59 61.60 10.70 32.17 i&h 83.78 1.8~ O.Or) 

1.80 ‘i l 20 49.70 .c;9 7q18 62.80 11.44.3i.58 it.50 84.90 1.90 0.00 

9.99 3j.20 84.Wj 31,c;8 38+77100.00 38.77 0.00 .no 0.00 0.00 2.00 r 

w .%TRTLFY FNGTNEERING 

s9/nw77 
.q 19.0 .” 19,9 7.4_-19,9 7.0 J 4 .Q.---. 4 0 0 R .h __ _ _ _ _ .__, ___ 

1.7 15.? 
9.R 

I.6 i0.5 
.. ~__. 

13.3 10.5 4.0 liT.5 6.0 i7.F 
7.4 9.0 15.n 9.0 5.0 0.n R.n i’Q.3 
3.4 8.~ 

j-.R 
1.9 8.5 15.s 8.5 A.0 P.5 1n.o T9.4 
2.0 -’ 5.3 8.~ 8.0 1604 Ron 17.0. ‘ci.n‘~~‘~ 0.0 0,o 

7.5 7.a 7.1 7.7 16.R 7.7 1n.o 5.7 0,o n,o 

9.R 7.6 
3.Y 

3.3 7.4.~_-.- 1~7~ri..-..7.-4 .._ ___ 1290 . ..___ _z.c4.--... ..o l o. _ .o .o... . _ 
17.0 7.P .o 000 .o 175.8 .n 0.0 0.0 

PASS 1 8161. 
P4SS 2 8 h9 

7 91 
. . . _ 

PASS 3 
P4SS 4 71no 

PASS 5 4 fi= _ _ _- ._I._.- __...._ -_.- _-__.-. ------.._ .--_- - --..-. - --..-. -...... __ __. 

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



TECK MINING C%OUP LTD SEflMS f31 FINCJ FQ AND SFLIT- LRB Ni3 9295 1/45281"1 
THE CL.RSSl-CAL NISHRBILITY CURVES 

. . . . . . . . .  .  .  . . . . . . . .  
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100 

90 0 PRIMREY CURVE 

A CLEFIt CoFlL ClJFh'E 

80 + UIXXRO CURVE 

x SPECIFIC CWNI?'-YIELD CURVE 

70 0 +/- 0.1 S.Gt DCSTRIGUTIUN CllFiVE 

I 

v1 
U 

XI EIRTLE?' ENGMERING 

29/D3/‘77 

10 

30 



--n~REcf-- --CIJM FLnATS-- --CIIM SINI(S--r +-n.1 DISTti 

wTs CUM WT> SINK WT 
$.G. LA T > P!?H> ASH TT ASHTT wT> ASH> ASH> lsf r > ASH> 5.G. WT> 

1 2 3 4 5 6 7 8 9 10 11 l? 

1 .m E.11) 3.4fi .ii .17 5,ln 3.40 24.41 04.ti0 25.?2 1.3n o.on 

1 .*o 49.40 6.60 3.76 3-43 54.50 6.3f-l 21.15 66.hn ne;.E;n 46.48.. ,1,4n 

1.45 17.10 12.9n i.69 5.12 67.60 7.58 19.46 72.h 60.ti6 1,sn 21.60 

1.50 4.10 17.4rl .il 5.84 71.70 8.'i4 lfl.74 j8,iO 66.23 1,hn 6.70 

I.60 ii.40 2s.10 1.i0 6.94 76,lf! 9.i2 17.64 33.90 73.e1 1,7fl 3.70 _. 

1.7@ 3.30 35.50 .92 7.76 78.40 9.90 16.82 &in 77.89 1.8n 0.Of-t 

1.sn j.40 47.4n ./rh 8.42 79.80 10.55 16.16 2~.30~80,~0 I .9n 0.00 

9.99 ?;1.20 80.00 ihi,- 24.58100.00 24.58 0.00 ii0 L--.. 0.00 2.00 0.Or-l --_- .--.. -._.. ----_- -----. _ 

.7 
1.3 
3.6 
3.5 

5.Q 
7.1 
9.5 

16.n 
PhSS ) 
0455 3 
PASS 3 
PASS 4 
PASS 5 

19.5 
14.n 

7.9 
6ei 
5.3 
4.6 

Z 
8153 
8 4? 
7168 
7ifin 
4 60 

. QTRTLFY FNG~F~~ERING 
39/0R/77 

-*7 r9.o -__-__ 5.1..19*fl __ ____ ?.~.-Jo.n .___. .__ .4.0 A.7 _ 
1.3 9.1 9.? 9.1 4.0 a.1 6.r) i-5.7 
I.3 6.5 12.fl 6.5 5.0 i.4 B.0 i-8.7 
1.6 5.7 1343 6.0 

y.p 

Jb7 F,*i .1o.n j-9,3 

4.R l&*9 4.8 8.0 
?.h 

r,.R n.0 n.0 
4.3 15s6 4.3 10.0 i+.? 0.0 

2.i 
n.0 

4 . 0 &--.-.I 6 ’ 0.. -.4 l @ 

4.9 l o 0.0 00 

_ _ 

---.--- -.- ..- --- -- ---.- . .._ -_----__ ._____ -- .._. -.._ ___  ̂ _ 

._.... ._.. 

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



CLIENT: 

SAXTLE: 

LAS. NO. 

- 159 - 
TECK MINING GROUP LTD. 

ADIT 5, COMPOSITE SEAMS Al + A2 + A SPLIT 

9298 DATE: August, 1977 

I SINK FLOAi ANALYSES 
b) 

I f : ,* 23M x 4811 (WT.% = 5.6) 
i S.G. $ I I I CUM. 1 cur 

-1 48~ x 1OOM (WT.% = 5.4) 
I 

I 
f 

1 FRACTION ii WT.% i ASH% i WT.% ! A& ', WT.%. ASH% 
CUM. 1 CUM. 
WT.% ! ASH% 

i -1.3oi; 15.0 i 3.6 ! 15.0; 3.6 $21.1 I 4.4 21.1 i 4.4 

i.30-1.40:; 1: 43.1 i 7.3 ! 58.1! 6.3 1141.1 ] 7.1 1 62.2 1 6.2 , 
1 1.40~!.45;' 11.6 i 12.4 ) 69.73 7.4 !i 7.5 113.3 i 69.7 ; 6.9 

1 1.45~1.50:: 5.5 i 19.5 1 75.21 8.2 11 7.3 116.7 f 77.0 1 7.9 

; UC-1.60;: 5.g i 26.3 i 8l.d 9.6 1; 6.9 122.3 i 83.9 ! 9.1 

1 1.60-1.70;~ 3.9 1 36.9 1 85.0: 10.8 ii 3.3 i 33.5 i 87.2 ! 10.0 

jl.7G-1.8O.i: 2.4 : ; 45.9 87.41 11.8 j 1.5 144.0 1 88.7 ! 10.6 

i-1 .80 j/ 12.6 I 73.3 100.03 19.5 ii11.3 179.2 1 100.0 1 18.3 

Subsidiary of Grrat West Steel Industries 



. . . . 

. . . 

. . . 

. *  , . . . . 
. . . . , , . . . . 

, . . . . 

. ..\...... * . . . . . ...1 
4% 

10 20 30 40 xl so - 70 8U 90 
tXit-I CON?-ENT PERCENT 

90 0 FRIM~IRY ClIRK 

m CLERH CCNL CI.,F;VE 

Et-2 + IIISCFIRU CURVE 

x SPECIFIC CWNIj-Y-YIELD CURVE 

. . 
2 
x 
cn 

Xl 

ZCI BIRTLEY ENGINEERING 

2WOW-77 

10 

SPECIFIC WNITY 
2.2 2.1 2.0 1.9 1.s 1.7 1.5 1.5 1.4 1.3 1.2 



--IJTRECf-- --CiIM FLCI4TS-- -,CIJSA SINKS-- +-0.1 DISTo 

UT> 6rlM WT> SIifK WT 
S.6. tu' T > ASH> ASH TT ASH7T G/T> ASH> ASH> bfG> ASH>. s.c,. WT> 

1 2 3 4 5 6 7 8 9 10 II 12 

1.30 I.~.00 3.60 ‘. c;4 .54 15,oa 3.60 18.99 wi,in 22.34 I.30 0.tlf-l 

1.4n 47.10 7.30 3.i5 3.69 58,ln 6.34 15.84 di.nn 37.~r, 1.40 60.2(! _ .- . . -. ._ 

1.45 i7.60 12.40 1.44 5.12 69.70 7.35 14.40 qo.-in 47.53 l.Sn 23.00 

l.sn 5.50 19.51) i.67 6.20 75.2n 8.h 13.33 i4.h 53.74 1,hn 9.80 

l.hfl s.90 25.30 i.r;5 7.75 81.10 9.55 11.78 18.~n 62.31 .-. _- ..-_ .~ ._ ~_ _ _1,70 6.30 _ 

1.70 7.90 36.91) i./;4 9.19 85.00 lo.Sl 11-1.34 15.60 68.92 1,811 0.00 

l.RO j.40 45.90 i.iO 10.29 87.40 11.77 9.24"j-$'.kO 73.30 1.90 o.on 

9.99 l?.6n 73.30 9.74 19.53100.00 19.53 ..P.*..".?.-. .iiO o.no 2.00 0.00 -__ ._ . . .._ 

.7 18.6 
1.5 12.7 
2.5 7.7 
3.9 5.5 
5.3 4.i 
7.4 3.4 
9.3 2.s 

14.7 1.3 
PASS 1 8119 
PACS 2 8 ?I 
PASS 3 71!-ll 
PASS 4 71&n 
PASS 5 4 60 

I  RTRTLFY FNG’I.lffERING 

i-7.n 
39/na/77 

,7 17.0 1.3 _- .._.._. ~. 4.4; _. .-. 3.0 YQ .___...^_. 4.0 e.0 8.4 7*6 R.4 4.0 P.4 6.0 

i.5 
ifi. 

6.1 9.5 6.1 5.0 6. 1. R,CI i-R,!3 
I.6 5.0 Ifi.7 500 6.0 5.n ., In.0 i-8.7 
i-3 3.R 

3.0 
8.0 +;s 

;f'; 
n.O 0-r) 

3.2 
5.4 ..2.5 ~..--_. 1.4:7 

3.; 

. .._ 2:5_ 

10.0 7.0 n.n 0.n 
.-_ l? .o 2.25. 

175 .8--“” .ti 
__ _ _ n .o 0.n. 

3.9 l o 0.0 .o 0.0 0.0 

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

- .- ..--.-..-_-..-_-.- -- ___- .__.I___L______-__.I____ _._. ._ _ ___ __ 

.__. - __ .-_--.--- ____ _. 
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10 -20 30 40 50 60 70 80 90 

0 PRIIWRY CUR’:E 

A CLEW CtlFlL CURVE 

+ DISCHRU CUKVE 

x SPECIFIC tX?"dITY-YIELI! CUWE 

.+ +/- 0.1 SIG, CJI~TI'~IGUTIOM ClRt’E 

zo BIRTLEY ENGINEEEIt4G 

29/cEv77 

10 

II 
00 



--nrRECj--- --CIIM FLOATS-- --T:II~~ SINKS-- +-0.1 DISTo 

i.d~, FIJM WT> SINK MT 
\ S.(T. iat T> ASH> ASH T+ ASHTT wT> ASH> ASH> !*I 7 > ASH> S.G. WT> 

1 2 3 4 5 6 7 8 9 1'0 11 12 

1.30 2i‘.lo 4.40 hiI .93 21.10 4.40 17.39 ?R.iiO 22.04 1.3iI n.00 

1.4n 4i.10 7&l 3.92 3.05 h2,2n h.lS 14.47 2?,an 38.28 1.4n 55.9n -_ -. -. _ __ 

1.45 7.50 13.36 i.no 4.84 69.70 h,c)S 13.47 7n.io 44.47 l,Sn 21.7r, 

1.50 i.30 16.70 1.52 6.06 77.00 7,k7 12.2s i3.h 53.38 i.sa 10.20 

l.hfJ 6.90 22.31) t .$4 7.60 $3.90 9.06 10.72 ih.iO 66.~5 I.70 4.8r) . -- .-.~-. .- _ -. ._ _ _.___ 

1.70 3.30 33.50 i.il 8.71 87.20 9.99 9.61 12.40 75.07 I.80 0.00 

1.80 i.50 44.iio .C;6 9.37 88.70 l~~,!ih .R.95.ii,io 79.,20 1.90 o.on 

9.99 ij.30 79.20 R.Q~ 18.32100.00 18.32 n.00 .iiO 0.00 2.00 o.on 

.9 17.9 
1.4 113 
2.7 6.9 
3.3 5.3 
4.5 3.9 
6.7 2.0 
0.s 2.4 

15.8 l.i 
PAS5 1 81~9 
PASS 2 8 57 
PASS 3 71 i’4 
PAcjS 4 71nO 
PASS ~5 460 

w RTRT~cY ~hl~~M?El?ING 

.9.i5a% 
i9/08/77 

2.2 7.6 
____... 4+..15% ..3.o.S.9 4,fi _______._ w  

7.7 7.6 4.0 7.6 6.n 75.7 
J-.4 6.1 8.9 6.l s.0 h.i R.0 ia,n 
1.6 4.4 10.7 406 
i,R 3.2 

6.0 i.4 1.0.0 
13-? 3.2 P.0 i’. 2 

i-9.0 

3.n 2.6 
n,n n,cI 

lS*o 2.6 la.0 5.6 0.0 
3.i 

0.n 
2.3.-_.... .15*fL 2.+3--.-_. -.12..0- ._3.~............_~0.0._. 0.0 ._ .._ 

?.i .o 0.0 l o 175.8 .ii 0.0 0.0 

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

._ 

_. - _---- ._-- --.-.._-. _ .---.---__- _____ ---.I_ _.-- .---- -.--- _ _ .._ ._ 

._. _. 



CLIENT; 

SAIYPLE: 

LAR. NO.: 

- 164 - 
TECK MINING GROUP LTD. 

AD\T 5, COMPOSITE SEAMS Al + A2 + A SPL 

9298 DATE: August, 

Pulp Density = 10% 

FROTH FLOTATION TESTS 

Reagent = 4:l=Kerosene:MIBC Dosage = 0.48 'lb/T 

Conditioning Time = 1 min. Stage 1, 11, 111, lV, V are froths at 30,.60, 96, 
l25, 150 sec. respectively. 

I 
I 48 Mesh x 0 
1 I I b 
1 

] PRODUCT i b/T.% . RM.%: ASH% VM.% FC.% 1 S%. I 
i I 

I i / CUMULATIVE 1 F-9 
F.S.I. WT.% ! ASH% 1 

j STAGE 1 / 13.5 1 0.5 1 7.31 1 I IO.46 i 0.i 1 [ 13.5 ! 7.3 I 

i STAGE 11 [ 2.7 i 1.0 [ 13.51 I f 0.48 / 0.02 1 1 16.2 1 8.3 
1 j 17.71 I 1 

} t 
1 STAGE 111/ 3.2 1.1 0.45 1 0.02 1 1 19.4 1 9.9 1 

I STAGE 2vi i I I i [ 1 1 
I 
I i 

I 
f STAGE V I 
i 

i i I I f i I 1 I 

i TAILS f80.6 1 -- 1 23.91 -- 1 -- 1 0.48 i __ ,i 1 100.0 i21.2 

I 48 Mesh x 100 Mesh 

i 
I I 

I I i iPRODUCT I Wr.% t RM.% I ASH% VM..% FC.% ; S% j p”a IF s , ,( ;;M~c+[ . . i STAGE 1 ; 17.4 j 0.8 i 6.0; i 1 0.50; 0.01 1 1. 17-i 1 6.0’ 1 
1 STAGE 11: 2.7 1 1.0 i 12.41 1 0.45 r 0.01 1 I 20.1 1 6.9 ! 
1 STAGE jl,i 3.6 1 1.0 i 16.81 1 i 0.47 1 0.02 i t 23.7 j 8.4 1 

f STAGE H/i 
I i i 1 I I 1 1 I 

I 

i STAGE V i 1 1 ; j I 1 I 

[ TAILS : 76.3 i _- i 21.6 -- 1 -- 0.461 -- -- 100.0 118.5 

100Meshx 0 --~--I 
I 1 

I 
I 
I 

PRODUCT 1 WT.% : RM.% i ASH% ,VM.% i FC.% I I 1 
I 

CUMULATIVE ; 
S% : P% 

STAGE 1 i 8.0 i 0.9 i 8.6j 1 1 0.441 

t F.S.1.T 

0.01 1 1 8.0 1 8.6 1 

STAGE llf 3.1 i 1.1 1 12.31 1 1 0.48i 0.021 i 11.1 1 9.6 1 

STAGE 111, Ii 4.9 f 1.0 1 17.01 1 1 0.461 0.021 1 16.0 i 11.9 1 

STAGE 1"; i 
I I 
i i 

I 
I i 

I 

STAGE V I I I i i I , I 1 
i i I 

I 
TAILS 1 84.0 i -- 1 28.3 -- i -- 0.49’ __ i - 100.0 125.7 



- 165 - 

CLIENT: TECK MINING GROUP LTD. 

SAMPLE : COMPOSITE “Al” , “A2” AND A SPLIT 

LAB. NO.: 9298 

F.S. I. OF COMPOSITE FLOATS OF SCREEN SIZES 

FOR 7.5% ASH + 0.5% - 

I 

t S.G. OF 

SCREEN SIZE 1 WT.% COMPQS I TE FLOATS YIELD% ASH% F.S.I. 

4” x 2” k 
- ! 12.9 1.60 10.2 7.3 3 l/2 

‘. 2" x 3/4" ; 13.0 1.50 35.3 7.4 3 

3/4” x l/4 ‘E 18.0 1.45 47.7 8.2 3 

i/41t x 28~ z 41.8 1.45 67.6 7.6 1 5 

128~x48 f 5.6 1 1.45 69.7 7.4 6 
/( 

48~ x 100 5.4 1 1.50 77.0 I 7.9 7 4 

Bide y Engineering 
Subsidiary of Greet West Steel Industries 



CLIENT: 

SAMPLE : 

LAB. NO.: 

LAB. NO.: 9311 

- 166 - 
TECK MINING GROUP LTD. 

ADIT 5, COMPOSITE SEAMS Al + A2 + A SPLIT 

9298 DATE : August, 1977 

ANALYSES OF 4" x lOOMesh FLOAT @ T-455.6. (Yield =sg*%) 

P% BTU,LBI F.S.I.! H.G.I. 1 I 

1.0 1 7.7 i 22.4 168.9 i 0.51 Trace 14208 1 5 1 76 1 a.d.b. 

i I I I I I _- -- i 7.8 122.6 69.6 lo.52 ,43$2 d-b. 

-- 

ULTIMATE ANALYSIS DILATATION TEST 

1 H70% C% H% N% S% ASH% 
by diff.[ S.T. M.D.T. M.C. M.D. 

0%. I I "c'.. Oc % % G.No. 

1.04 81.49 4.52 0.99 0.51 7.71 4.27 t 386 481 20 -- -- 
b 

NOTE: Sample of above float product prepared for Petrographic Analysis 
and Geisler Plastometer Test. 

LAB. NO.: 9312 

PROX I MATE ASt i FUSION TEMPS (OF) ..- . . . .._ I I I 
)R i *VI . 2 ASH% 
I 

VM.% 1 FC.% S% IATM~ S . I.D.T. S.T. H.T. f F.T. 

i 1.4 i 68.4 10.3 19.9 0.53 adb OXID. 2480 2600 2640 2650+ 

I I 1 69.4 1 10.4 120.2 1 0.541 db REDU-C. 2370 2540 2590 2620 

ANALYSES OF 4" xlOOMesh SINK @ 1.45 S.G. (WT.% = 40.1) 

MINERAL ANALYSIS OF ASH, % 

i 
Al203 Ti02 CaO MgO MnO Fe203 Na20 K20 

Undet- 
'2'5 "3 ermined 

16.63 0.84 1.01 1.59 -, 3.33 0.40 3;02 Q,40 0.4 
. 

NOTE : Sample of above reject product also prepared for Clay Analysis 

Bide y Engineering 
Subsidiary of Great West Steel Industries 
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: 
Lab. No. 9311 Date August, 1977 -.- 

Client: TECK MINING GROUP LTD. 

Sample Identification : COMP- FI 

Starting Temperature “C: 320 

Softening Temperat,ure “C: 386 

Max. Dilatation Temp. OC: 

Contraction % : 

Dilatation %: 

481 

20 

-- 

Final Temperature “C : 

G. Factor: 

! i j / i ii-in 
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CLIENT: TECK MINING GROUP LTD. 

SAMPLE : ADIT 5, COMPOStTE SEAMS Al -I- A2 -I- A SPLIT 

LAB. NO.: 9311 

ANALYSIS OF 4" x 

START 

MAX I MUM 

FINAL 

LAB. NO.: 9312 

lOOMesh FLOAT @ 1.45 S.G. (YIELD = 59.9%) 

GIESLER PLASTOMETER TEST 

DDPM TEMP. ‘C 

1 438 

7 469 

1 492 

RANGE 54 

ANALYSIS OF 4” x lOOMesh SINK @ 1.45 S.G. (WT.% = 40.1) 

CLAY SEPARATION BY FLOTATION 

Material greater than 2 microns 78.2 

Material less than 2 microns 21.8 

Z-RAY DiFFRACTION ANALYSIS OF MATERIAL LESS THAN 2 MICRONS 

Quartz 22 

Feldspar 1 

Calcite Trace 

Dolomite Trace 

Siderite Trace 

Kaol ini te 29 

lllite 47 

Chlorite 1 

Montmorillonite Nil 

Birtle y Engineering 
Subsidiary of Great West Steel industries 
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I 
-3/4’* x 0 Raw Coal 

I 1 
iO0 % Wt. 

26.5 % Ash 
‘I 

3 

78.1 %Wt. 
26.2 % Ash 54.4 % wt. 

6.4 %Ash 

428 mesh 1 g - 6 % Wt. 

22.2 % Ash 

-28 mesh qz$q .:’ . 

21.9 %Wt. 

27.6 %‘Ash 
. 

1 . 

2. 3% wt. 
: 

‘. 74.4 % Ash 

36.8% + 65~ 

. 

6.0 vo wt. 

8.1 %Ash 
4 

-65mesh 1 14.5% -325 mesh 

1-j . 

b 7.5 %wt. 

PLANT BALAFICE SHEET Date 

TECK MINING GROUP LTD. ” August, 1977 
ADIT #5, “A” SEW Al and A2 

Drawn 
LAB. NO. 9297, 
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BIRTLEY ENGINEERING (CANADA) LTD. 

Coal Science & Minerals Testing Div. 

TECK MINING GROUP LTD. 

BUtK WASHING DATA& 

ADIT 5 SEAM *II I, A LAB. NO. 9297 

DELIVERY DATE August 8, 1977 DATE OF WASH August 17, 1977 

s 

Raw Coal Analysis: ADM 3.3 ASH% 28.8 FS 

De\ ivered Bulk Weight &A 8.701 Metric 

Washed We i ght J**J- ,, ,. ,L 4.663 , Metric 

I 3 HGI 81 

Tons 

,Tons 

;t All weight and analyses are on Ai’r Dried Basis 
unless otherwise indicated. 

Jr* Does not include 3.227 M.T. of “A” split sample rec’d on August 3, 1977 

*+A Does not include 121 K.G. of +2” rock oversize which simulates 

breaker plant reject. 

Birtte y Engineering 
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BULK WASHING DATA 

HEAVY MEDIUM CIRCUIT 

ADIT/SEAM NO. 5/A LAB. NO. 9297 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

S. G. of Separation 1.45 

Feed Ash Content 26.2 % F.S.I. 3 

Clean Coal Estimated Weight 2.395 M.T. 

Clean Coal Analysis - Ash I 6-4 % F.S.I. 5 l/2 

Reject Estimated Weight 1.247 M.T. 

Reject Analysis - Ash 71.6 % F.S.I. l/2 
. 

Estimated 3/4" x 28~ in Circuit 3.642 M.T. 78.1 Wt.% 

Yield Clean Coal (Weighted): 

65.8 % 

Yield Clean Coal 
(Calculated Ash Balance) - 

69.6 % 

Bide y Engineering 
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BULK WASHING DATA 

WATER-CNLY CYCLONE CIRCUIT 

ADIT/SEAM NO. wi LAB. NO. 9297 

1. 

2. 

= 5.08 2 
Vortex Finder Clearance(VCF) = 2.54 CM 1 INCHES 

= 0.4 5 
Feed Pressure = 1.4 . . KG/CM2 20 P.S.I. 

3. Feed Rate 

= 5.8 21.2 
= 23.2 MJ/HR. 85.0 I .G./Min. 

4. 

5. 

Feed Pulp Density go-130 g/l. 9-13 Sol ids W/V 

Sample Analysis 
, 

I I 
I I CUM. CUM. CUM. CUM. HEAD 1 HEAD HEAD 1 HEAD 

SCREEN SIZE I WT.% SCREEN SIZE I WT.% I I ASH% ASH% F.S.I. F.S.I. ? ? WT.% , ASH% i ASH% 1 FSI WT.% , ASH% i ASH% 1 FSI 

i i i i 
I I I I I I 

FEED FEED f f I I I I 27.6 27.6 , Ii5 , Ii5 

! ! 0 ’ FLOW 0 ’ FLOW i i t65 t65 Mesh Mesh 11 11 30.8 30.8 1 1 10.5 10.5 1 1 4 4 1 30.8 1 30.8 1 1 IO.5 lo.5 1 1 22 * 2 22 * 2 1 .I 1 .I 5 l/2 5 l/2 
I I 65~ 65~ x 0 x 0 I I 69.2 69.2 27.4 27.4 ] ] 3 3 V2jlOO.O V2jlOO.O 1 1 22.2 22.2 1 1 11 11 

I I 
ii ii 

U’FLOW U’FLOW II II ' ' f f ..I ..I 1 1 74.4 74.4 1 1 l/2 l/2 

I I ‘i ‘i 
1 1 S.B.O. S.B.O. I I 1 1 8.1 8.1 j j 7 1/2 7 1/2 

T.C.0.;: T.C.0.;: I I 
I “ I “ 

. . 

I I 46.1 46.1 N.A. N.A. 

6. 

7. 

Circuit = 89.7 

8. 

Yield - Total W.O. Cyclone 

Estimated Yield of 28 x 65 
(as % of 28 Mesh x 0 ‘Feed) 

Mesh Coal = 27.6 

Estimated 28~ x 0 in circuit 
(Plant Feed - HM Products) 1.021 MT 21.9 % 

* Thickener Cyclone Overflow 

Birth y Engineering 
Subsidiary 01 Grert West Stset Indust&s 
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FROTH FLOTATION CIRCUIT 

BULK WASHING.GATA 

ADfT/SEAM NO. 5/A LAB. NO. 9297 
'. 

I. Reagents: Kerosene:Methylisobutylcarbinoi (Mf6C) 

2. Feed Pulp Density 80-110 g/1 8-11 % Solids W/V 

3. Sample Analysis:- 

4. 

5. 

6. 

7. 

ASH F.S.I. 

FEED 232 - 5 l/2 
, 

CONC. 
79 

t 
7 l/2 

, 

TAILS 
I 

514 2 
L 

Impeller Type - Birtley-Humboldt Multi-Wobble. 

Yield Calculated (Ash Balance) 648 % 

Filter Cake (Sieve Bend O'Flow & Flotation Cont.) 
Wt. Recovered 0.763 M.T. 

Filter Cake - Ash% 8*o F.S.I. 7 l/2 

Bide y Engineering 
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BULK WASHING DATA 

AD I T/SEAM 5/A LAB. NO. 9297 DATE OF WASH August 17, 1977 

a) Raw Coal 

Del ivered Weight 

Ash “a 

F.S.I. 

= 8.701 M.T. 

= 2 

= '. 3 

Estimated Washed Wt. = 4.663 M.T. 

b) Heavy Media Circuit 

Estimated Proportion of +28 Mesh in Feed 78.1% 

Effective S G = . . 

Raw Feed 

Clean Coal 

Reject 

Calculated Yield 

Weighed Yield 

. 

26.2 % 

6.4 % 

71.6 - % 

65.6 % 

65.8 % 

Ash 3 F.S.I. 

Ash 5 l/2 F.S.I. 

Ash l/2 F.S.I. 

Water-Only Cyclone Circuit 

Raw Feed 

Overflow 

Underflow 

Calculated Yield 

“a of +6W in O/F 

Sieve Bend Overflow 

dl Froth Flotation Circuit 

Raw Feed 

Concentrates 

Tails 

Calculated Yield 

27.6 2 

22.2 % 

74.4 2 

89.7 5: 

30.8 % 

8.1 2 Ash 

23.2 % - 
7.9 2 

51.4 % 
64.8 % 

Ash 

Ash 

Ash 

5 F.S.I. 

5 l/2 F.S.I. 

l/2 F.S.I. 

7 l/2 F.S.I. 

Ash 

Ash 

Ash 

5 l/2 F.S.I. 

7 l/2 F.S.I. 

2 F.S.I. 

. 

ELWe y Engineering 
Subsidiary of Great VJest Steel indusirier 
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‘TECK MINING GROUP LTD. 

BULK WASH I NG SUMMARY 

BULK WASHING DATA 

(Cont .) 

ADIT 5, Seam Al + A2 LAB. NO. 9297 

e) Clean Coal Mix Analyses a.d.b. 

(i) Proximate 

AD,‘@ 7.8 RM.% l-1 ASH% 6.8 VM.% 21-4 FC.% 7O.7 

(ii) s.% O-50 FSI 6 HGi 74 BTU/LB 14345 P% O. O1 

(i ii) Di latation Test 

S.T.374”~ M.D.T. 461°C MC% 21 MD% - 18 G. NO. 0.42 

(iv) Giesler Plastometer Test I- 

START 

t9IX I MUM 10 471 

FINAL 1 498 

RANGE = 60 . 

f) Clean Coal Mix Make-Up 

1 

H.M. FINES 
CLEAN COAL Fl LTER CAKE CLEAN COAL MIX SHIPPED IN STOCK 

IU,.T. M.T. BBLS. M.T. BBLS. M.T. BBLS. 1 M.T. 1 

I 2.395 0.763 18 3.158 2 351 16 2807 

Eirtfe y Engineering 
Subsidiary of Great Weat Steel industries 



Lab. No. yLyf Dar 

Client : TECK MINING GROUP LTD. 

Scmple Ideniificciion: CLEAN k 

Starting Te;;lperatu:e “C: 320 

f 

Softening Temperature “c: 

,Vax. Dilatation Temp. OC: 

Contraction % : 

Dilatation %: 

Final Temperature “C : 

G. Factor: 

374 

461 

21 

- 18 

0.42 

/ i i j 

Title 

I 
Dcte I 

RUHR DILATOMETER I 
I 

TEST 
’ Drawn L 

i 
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CLIENT: TECK MINING GROUP LTD. 

SAMPLE: SEAM A(1 + 2), ADIT 5 

CLEAN COAL ANALYSES August, 1977 

INFORMATION REQUIRED FOR EMR COKING TESTS 

LAB. NO. ADM% MOISTURE/ ASH% VOL.% FC.%. S% BTU/LB F.S.I. CALC. FACTORS 

-----------'-,,-.. 7.8 11 -----m 6.8 ------.------------ 21.4 70.7 0.50~ 14345 6 a.d.b. -------------------------------- 

9297 8.8 6.3 19.7 65 2 1 o 46 13226 -- ----------------.--.-----.------e-- '-,,,'--,,,,,,-,,,-,,-_,,,,,,_,,,,,,,,i_- 
6.9 21.6 71.5 0.51 14505 -- d.b. 

SIZE ANALYSIS 

SIZE FRACTION 

+ l/2” 

l/2" x l/4" 

l/4” x 6~ 15.1 34.6 

6M X 12M 24.8 

12M x 20M 9.4 

t- 59.4 

68.8 

20M x 1OOM 1 23.6 92.4 

1OOM x 0 7.6 100.0 I 

Bide y Engineering 
Subsidiary ol Greet West Steel Industries 
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“B” SEAM - WEST FORK 

LAB. NO.: 9378 

WASHABILITY RESULTS 



CLIENT: TkCK MINING GROUP LTD. 
. . . 1 

SAr.PLE: B SEAM - WEST FORK 

LAB. NO.: 9378 DATE: September, 1977 

HEAD RAW ANALYSIS 
1 
I 

t 
ADL% r,M.%! ASH% 1 VM.%. FC.% d,., c 0 P% BTU/LB F.S.I. H.G.I. 1 

4.2 1.3 114.6 60.2 6 dried basis 123.9 1 0.33jO.08 ; 12776 l/2 1 73 air I 

5.4 114.0 122.9 157.7 1 0.32jo.08 
1 

12439 -- 1 -- as rec'd basis i 

c 14.8 124.2 61.0 0.33 0.08 _ ?2g44 -- -- dry basis i 

DRY SCREENING ANALYSIS: 4" x 0 HEAD SAMPLE 

CUM. CUM. 
SIZE FRACTION WT.% ! ASH% F.S.I. !dT.% ASH% 

4 II x 2” I 5.1 I 40.3 1 1 1 5.1 I 40.3 

2" x 3/4" I 17.4 1 24.1 I 1 l/2 22.5 i 27.8 

3/4" x l/4" I 19.4 ! 17.0 1 2 1 41.9 i 22.8 

i/411 x 28~ I 44.0 / 9.9 i 6 I 85.9 i 16.2 ( 

28~ x 48~ I 5.0 i 7.8 i 7 1/2 i go.9 / 15.7 

48~ x 1OOM I 4.0 i 8.0 1 7 I 94.9 I 15.4 

1OOM x 0 I 5.1 j 
I 1 

11.8 ! 6 100.0 1 15.2 

WT.% +.4" Material crushed to -4" = 1.0 

I WET SCREENING ANALYSIS: 28 MESH x o 

t t I i I CUM. ! CUM. 1 
SIZE FRACTION f WT.% 1 ASH% f F.S.I. 1 WT.% ! ASH% 

28~ x 35M 1 20.0 I I 7.8 1 7 l/2 1 20.0 i 7.8 

35M x 48~ 1 20.3 1 7.4 i 7 l/2 i 40.3 1 7.6 1 

48~ x 65~ 1 11.5 1 7.9 i 7 l/2 1 51.8 1 7.7 1 

65~ x 1OOM 11.3 1 8.4 ! 7 l/2 1 63.1 i 7.8 

1ObM x 200X 
/ 

15.7 t 9.8 ! 7 1 78.8 i 8.2 I 

200M x 325M 6.4 12.4 t '7 ,I 85.2 1 &?.5 

325M x 0 .14.8 . 16.5 2 l/2 100.0 1 9.7 , 

. . 

Birtle y Engineering 
Subsidiary of Great West Steel Industries 



I  
. . ^  _ _ 

-  .  .  .  .a -  . - . . . - .  s .  -  -  . - -  

tSLt;bi MESH 
28 

-1 r- IN. . . . 2 

0.1 
PARTICLE DlA.(mm) 

r 

.- .- 
- .- 
t- 
.- 
i -/ __ 
t 
i r 
.- .- -. 
-I 
i 

I.0 IO 100 

m--e-.. yp, 

;.‘:; .1 : ,. - .: ; 
. i?rojccf: ,, 

c,.~~;...x.*.*.~J 8” SEAM, WEST FORK BULK SAMPLE 
I r .a .w -I 11, 

“iCrit: TECK CORPORATION 1 ?EPT, I gi’i’ 

ROSIN j?AMMLER SIZE DISTRISUTIO8 



. 

LLI 
N 

KEY 

I.30 1.40 1.45 1.50 LGG 1.70 1.80 
. . 

10 

20 

30 

40 

50 

60 

70 

80 

90 

FROTH FLOTATION ST: I 

128 M: 

48M. 

IOOM. 

0 
2 10 20 30 40 50 60 70 80 100 

CUM. WT. % 

I  ,  

BIRTLEY ENGINEERING @hoda) LTD. 
i CALGARY ALBERTA 

SIZE AND DENSITY 
. DISTRIBUTION DIAGRAM 

ii CLIENT! TECK CORPORATION 

"B"Seam- W.E 1 DATE 1 SEW 1977 

fcwm d Pa 



CLIENT: TECK MINING GROUP LTD. 

SAMPLE: B SEAM - WEST FORK 

LAb. NO. 9378 

. . . 4 

DATF: September, 1977 

b 

1 SINK FLOAT ANALYSES 
.’ 

jl 2’.‘x3/4” (WT. %=17.4) f 3/4"X1/4" (!m%=lg.4) 
S.G. i 

4 FflACTION i, WT.% 
CUM. 

I ! 
CUM. i 

I 1 
CUM. CUM. 

ASH% WT.% ASH% 1 WT.% ASH% ASH% 

-1.30;1 3.6 ! 
WT.% , 

2.6 1 3.5 1 2.6 1.d4.1 1 3.1 1 14.1 1 3.1 

1.30-1.40? 34.3 1 5.8 1 37.9 1 5.5 !I 42.6 1 6.4 1 

1.40-i.q;i 1 

56.7 1 5.6 

12.9 1 12.8 50.8 1 7.4 !I 13.4 1 14.9 i 70.1 ] 7.4 

1.45-1.5d 10.0 17.4 I 60.8 9.0 11 7.0 i lg.4 ) 77.1 1 8.5 

1.50-1.6ok. 12.0 22.7 1 72.8 11.3 (1 7.7 i 24.7 1 84.8 1 9.9 

1.60~1.7o;i 5.4 1 31.4 1 78.2 12.7 jl 4.2 i 32.0 1 89.01 11.0 

1.70-1.80j 5.3 1 45.0 1 83.5 14.7 11 2.6 ) 42.7 / 91.61 11.9 

L+ 1.80 // 16.5 1 74.1 1 100.0 24.5 11 8.4 1 69.2 1 100.0 16.7 4 
. 

i SINK FLOAT ANALYSES 

I l- l/4:' x 28M (WT.%=44.0) 11 ?8Mx48M (WT.%=5.0) 
S.G* 1! 1 1 

CUM. CUM ‘i 
FRACTION ;I WT “/ . 0 ASH% WT.% ASH; 1 I 

CUM. CUM. 
WT.% ASH% WT.% ASH% 

-1.3o;j 42.2 1 2.5 42.2 1 2.5 11 50.0 1 1.9 1 50.01 1.9 

1.30-1.4011 31.4 i 5.9 73.6 ) 4.0 j; 30.7 1 4.9 i 80.71 3.0 

l.40-l.45;i 9.7 i 13.3 1 83.3 i 5.0 I! 6.4 1 ’ 12.1 i 87.4 3.7 

1.45~1.5oj 4.4 1 18.2 i 87.7 1 5.7 if 3.8 1 16.6 j 90.91 4.2 

1.50-1.60~~ 4.7 i 23.9 1 92.4 i 6.6 

1.60-1.7ojT-1.1 

i! 4.4 1 23.8 / 

95.31 

5.1 

1 32.3 1 94.5 1 7.2 1; 1.2 1 32.1 1 96.51 5.5 1 

1.70-1.80;; 1.3 1 41.7 1 95.8 1 7.7 i/ 0.5 1 40.8 1 97.01 5.7 i 

,+1.80 ii 4.2 1 68.9 1 100.0 J 10.2 3.0 1 67.2 100.0 7.5 

. . 

,, 
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--rlyRtCT-- --CUM FLC)ATS-- -4th SINKS- +-0.1 DISTR 

wl, CUM WT> SlhiK WT 
S.Ci* MT> ACH> A!jH TT ASHTT WT> ASH> PSH> ‘A i > ASH> s.3. WT> 

_ 
2 

-_ . 
4 s-- r-. 6 

-0 --. ._-._ 9 ',*.‘-- _.. .--- 11 12 

1.33 7e60 2.60 .69 .09 3.60 2.60 24.41 96.40 25.32 1.30 0.00 

1.40 34.30 5.Rl-l 1.09 2.08 37.Yfl 5.50 22.42 r2,iO 36.11 1.40 S7.20 

__ - . ._ _ ._- -._ 
1.45 17.90 12.80 l.iS 3.73 SO.80 7.35 20.77 69.70 42.22 1.50 -N-,90 

l.'iO Ii.00 17.40 1.74 5.47 60,UfI 9.00.19.03 19.70 48.55 1.60 17.40 

1.60 I?*00 22.70 2.72 8.20 72.80 11.26 16.31 27.30 59.95 1,7\; 10.70 

5.40-31.40 -ii50 .._ ._ ___ _. 
_ -- 

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

.- 
- _- ._ _ 

- l.lO 9.89 76.20 12.65 14.61 ?l.stO 67.03 1.80 0.06 

l.HO 5.30 45.00 2.39 12.2?.83,.50 14.71 12.23 lb,r;o 74,]0 1.90 0.00 

9,‘+9 IA.50 74.10 12.73 24.51100.00 24.51 0.00 .no 0.00 2.00 0.00 
-_.. -. _.-_._-_-. ---_ --._ 

.S 19.6 
1.2 lb.9 

-. 2.6 11.1 
3.s 8.8 
4.5 6.6 
6.3 4.9 
9.0 3.H 

14.8 1.7 .-. 
PASS 1 8142 

, PASS ? u 43 
PASS 3 7 (?7 

: PASS 4 &IO 
: PASS 5 4 60 

rNGrNEEf?ING _ . ._ .._-.. ., f3TRTLFY 
o2/11/77 
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3.7 5.4 .. . ..Ii!.o 5.4....__... 8.0 5.6 .o.o 0.0 
3.5 4.4 1394 4.4 10.0 6.4 0.0 0.0 
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YT, fllM WT> SIh!!K WT 
S.6. WT, ASH> ASH TT AYiiTT wT> ASH> ASH> WT> ASH, S.G. WT, 

. -. __ .._ _- ----. -_ _ - __ _. ___ __ 
1 2. 3-4 5 6 7 8 9 14- 11.. 12 

',l.30 lA.10 3.10 ..44 l 44 14.1n 3.10 16.25 P5.90 18.92 l-30 0.00 

1.40 43.60 6.40 2.73 3.16 56.70 5.58 13.52 43.70 31.23 1.40 63.00 

1.45 -13.40- 14.91! --2..qo- 5.16-7O:lO -7.36-il-~5'3-‘79.,'oO -38.55 
--. .._ --. 

1.50-28,lO 

1.50 7.00 19.40 1.~6 6.SZ 77.10. 8.45 10.17 ?&QO 44.41 1.60 11.90 

l.bO 7.70 24.70 1.00 8.42 84.80 9.93 R.27 lci.53 54.39 1.70 6.80 

1. to--4.20.. 32.,\1) 
-- -.. -. - ..-- - - _ - .._ _. 

1.074 9.76 W:OO 10.97 
-- .-_. .-. ..-.-__ 

6.92 Il.00 62.94 1.80 0.00 

1.130 ?.60 42.70 1.11 10.87 91.60.11.87 .,'j.Bl .8+aO.69.20 1.90 0.00 

9.Y9 A.40 69.20 S.al 16.69100.00 16.69 0.00 .!lO 0.00 2,oo 0.00 
-.. -- --__ - _--..~-.--.-._ --.- - --- _ 
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3.n 7.7 

4.._O-n. 7--.. 6.0 -_i 4.4 __ __ ____ . 
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8.5 1.9 3.4 1.7 13.8 1.7 12.0 I.7 0.0 0.0 

13.R 08 _~ 7.3 ,o 0.0 -_ ;o I‘ll;.8 ,I! 00 00 
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-.___ 3 ..__ -. _____._ 1 . ..__._ .- 
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PASS 4 !lOO 
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--CUM Ft.C)ATS-- --ClJr4 SINKS-- +-o.l DISfo 

WT, rUM WT> SINK VT 

! S.(i. wT> ASH> hSH TT ASHTT WT> ASH> bSH> WT> ASH> S.G. WT> 

.- . -.. _---_. _ __ -. _. 
1 a 2 3 4 5 6 7 0 9 IO 11 12 

.1.30 4,.ilO 2.50 1.06 1.06 42.h 2.50. 9.18 57.~0 15.A8 1.30 0.00 

t lc40 31.40 5.90 1.~5 2.91 73.60 3.95 7.33 ?S.LO 27.76 1.40 45.50 

i _ __- - ..- 13.a-r-I-.;9 --- .- - -. - -. .- . .._ .__. ~ -.- __ ..__. _ __ 
___ _... .-._ ._ 

'1.45 9.!0 4..20 83.30 5.04 6.04 Fe.70 36.16 1.5 o--1-8-:8 0 

l.SO 4.40 lR.20 .ro -5.00 87.70 .5,70 . ..5.24 12.10 42.58 1.60 6.80 

4 1.60 4.70 23.90 1.12 6.12 52.4fl 6.63 4.11 7.60 54.13 1,70 3.40 

J-O‘---$.-iO--32~.3o 
____ _ __ _- -_- .- -. ~.- _.___._-__ -- _-. -..._.. .__._ -.__. 

1. .c1f3 6.80 94.50 7.20 3.44 5.60 62.47 1.80 0.00 

l.fiO i.30 41.70 .c;4 7.3495.W 7.66 2,..139. 4.?<-68.90 1.90 0000 

9.99 4.20 68.90 2.s9 10.24100.00 lo.24 0.00 .no 0.00 2.00 0.00 

____ _ __.. _. _. -~_--_---- ---.- _.__- ____ -._.- -- .-.-. -_. 

rh&INEERING . . . ..- --. ._ _. .- -_- __.._ ..- B~JTLFY 
n2/11/77 

.5 15.q .5 il.6 3.2 11.6 2.0 If.6 4.0 10.9 
l.? 8.4 

- -4.3 
..__ .R -s-,3 5.6 5.3 4c'J.ev~;,xe.w 6.0 -- .-- -_ ~t6.2..-~~~--~.-e 

2.7 1 .n 3.3 7.2 3.3 5.0 7.7 8.0 i'8.6 
3.6 z.9 i-.1 2.5 8.5 3.5 6.0 3 .S 10.0 i.9.3 
4.H 2.0 1..3 1.5 e,.ln*8...J.r5. R.O.-.. i .ci 0.0 _~.. 0.0 
6.5 1.3 1.4 1.1 12*Ei 1.1 10.0 1.1 0.0 
8.3 1.0 1.5 .8 13.k 8 12.0 ,R 0.0 

0.0 
0.0 

13.8 l f+ - _ -._... 2.-o-.--o O_*L-0 x7Fj,B---..o--.. 0.0 -0. o-.--- -- .-.- - 
PASS 1 8132 
PASS 2 6 15 
PASS 3 71n6 __ _ ._-.- _._,___ ,...-___ - _...._..._.. .._._ -.--- .-... _-.. .._ 
PASS 4 -~loo 
PASS 5 4 60 

_ _--.- - --__._ --. -_ -- .-__ ---- --.-- - -._-. 
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1.30 

1.40 

i .4-s 

1.50 

l.bO 

1.70 

I' 1.80 

9.99 

I- -- 

-. 

-- 

--CIJU SINKS-- +-0.1 OISTP 

WT, ruM WT> SINK WT 
IJT> ASH> ASH TT ASHTT WI> ASY> ASH> wr> ASH> S.G. WT> 

- 
- -.-- 

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

.__ _. _ - -.-- 
2 3 4 c " 6 7 0 9 lo- 12 11 

54.00 1.90 .I() 5 .95 so.o'!l 1990 he% c;c).iiO 13.12 0.00 1.30 

3n.70 4.*n l.c;O 2.45 80.70 3.04 5.06 '19.70 26.21 40.90 1.40 
x:4 0 

- 
12 . i n -- -. . -_. --.. .77 3 .,23 87Tl fl-3,-7-i--- 4.28 -~ -- 12.ao - 33.20---1,50--14~-60 _- -- 

7.80 16.hf1 .fi3 3.66 YO.Yn 4.25 .3.63 9.70 40.14 1,60 

1t.40 23.80 1 .n5 4.91 Y5.30 5.15 2.61 4.70 55.43 1.70 
-. -. -; 

.LO-x?.lo 
____ .__.-_-_._ -- - -- - -. -- -- --., - --.. -- 

1. .79 S.%Y 96.50 5.48 2.22 3.c;O 63.43 l.RO- 

3.00 67.20 2.n2 7.51100.00 7.51 0.00 .nO 0.00 2.01) 
- __ _... _-.--.. _- - ----- --__-. -_ 

2.4 
3.3 
4.8 
6.4 
8.2 

13.4 
PA53 1 

, PASS 2 
; PAS*i 3 
( PA%' 4 
: PASS 5 

3.3 
Z.% 
1.4 

.O 

.7 
l 3 ._ 

-a130 
l-3 11 
(108 
(100 
4 60 

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

-_.-. -_ _. ._...... .._ ~....__ .-. B I R T L F Y 

.4 fO.0 2.6 10.0 2.0 liI.0 4.0 
l 6. ---3.0 9----. se;, 3.9 

.7 2.6 6.6 -2.6 

4.-o--?.,9 6.0- __.__ 

.8 1.n u.0 1.8 q.0 7.6 1::: 6.0 1.R 
i. c 0 .9 1 1 1 l 9 ._ .._.._ F .._ .___._._ _., Q . 0. . 0 0 0 ., . 
1.1. .7 12r7 .7 10.0 .7 0.0 
lrl .6 13.4 6 
i.. 5.--.- .,_o 02 Q- .d 0 

12.0 l k 0.0 
17 5L.,4--, n o.o- 

-- 

5.60 

1.70 

0.00 

0.00 

0.00 
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rNGTNEkRTNG 
fl2/11/77 
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1 7, 1 -_.-.___- :-._. 
18.9 
i9.7 
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CLIENT: 

SAMPLE; 

LAB. NO. 

TEiK’MINING GROUP LTD. 

B SEAM - WEST FORY 

9378 DATE: September, 1977 

’ ,.30-,.40/; 38.1 1 4.8 1 81.71 

1 . 40 -. 1 451’ i 6.9 1 11.8 [ 88.63 4.011 1 1 

1.45-1.50$ 2.5 1 15.9 j 91.11 4.31) I 1 

! 

1 

1.50~,.60$ 3.8 1 21.2 94.91 5.q I i I 

1.60~,.7()/i 1.0 1 30.4 95.91 5.2 fi i I 1 

1.70-1.8oil 0.3 i 40.5 1 96.21 5.31 I 1 
+1.80 ij 3.8 1 68.8 1 100.0 7.81 

. . 

. 
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--oTkCT-- --QJM FLOATS-- --Cllrr SINKS-- +-o,l DISTQ 

Wf> +lJM WT> SINK WT 
S*be wT> ASH> 4Sl-i Tr ASHTT WT> ASH> ASH> Wi> ASH, s.c;. WT> 

1. _. 2--.-- - _--. . __- -- --- 7 --. 8 ..- ----. 9 ----- ____. __ 
11--- --12 

_ __ ..-. 3 4 5 I; 
10 

1.30 43.60 2.00 .s7 .87 43.60 2.00 6.89 +~.Go 12.31 1.30 0.00 

1.40 3P.10 4,PO l.R3 2.70 81.70 3.31 5.06 18.30 27.63 1.40 47.50 

6.C 1‘1 .RO 
-. ~I--- .- 

----.a 3.52 tM.60 
---.- --- - --. .- -.-. - -. _ _- _ _ - _ _ _ -__ 

1.45 3.97 4.24 ll.aO 37.32 1.50 13.20 

l.SO 7.50 15.90 . 40 3r91 91.10 4.29 ..3.85 R,oO 43.21 1.60 4.80 

I.60 3.80 21.30 .rll 4.72 94,Y)r) 4.97 3.04 5.70 ST.61 1.70 1.30 
_--- 

30‘.40 
_ ----.- _..-_ .-- .- ----- --- -_ - ._ . ..__._ - . - .__ - - --- _ 

1.70 1 .oo .70 5.02 95.90 5.24 2.74 4.70 66.73 1.80 0.01) 

9.99 3.60 68.Ro 2.~1 7.76100.00 7.76 0.00 .no 0.00 2.00 0.00 I 
---l..v- .___ --. -__ ._-_ 

!  BTRTLEY FNGINEERING 
02/11/77 

t .4 15.6 .4 11.3 2.4 11.3 2.0 11.3 4.0 10.5 
1 r-0 -.?*4 ._.. -- -*.7 3.07 5c5 _---_- 7.7 ‘t_.. 9-h 7 -----6 e 0 -17.4 -.__ _ 2.4 3.P .Q 2.3 7-4 2.3 G.@ 3.3 *. n , 9. o’----‘--.--.-.-’ 

3.2 z.n 1 R 8.6 1.8 6.0 i,R 10.0 l-9.7 
I 4.2 1.4 i‘ : it 1 : 0 J 1 9 I 0 Q 0 I.... 0.. 0.0 9.0 . -._ -.. l .: l .._..... -.._ .._ .._.._. 

13..3 “8 .R 4 6.1 l 9 La .Q 10.0 0.0 6.0 
8.1 .R 1 . 1 13.R 0.0 9.0 

13.R-- 04 -.__ i.ti-._ l :: 0.0 1:: 1:;:: :: --0 l o_-0 ..o - -_._ -.--- 

1 PASS 1 8133 
! PASS 2 11 6 

PASS 3 7113 ._.__ -._._ --_._ _._...-.-._ .- . .,_ -_. .._.._.. 
' PASS 4 7100 

PASS 5 4 69 _, 

I 
- ..-- -- -____---------- -..-_ 

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

,  
. _ - . - . - - - . - “ - - . .  . . - . - - -  . - . . . . .  

- - _------. -- --.-- -___.._-_ ._ 

I 



CLIENT: 

SAMPLE: 

LAB. NO.: 

TEkK MINING GROUP LTD. 

B SEAM - WEST FORK. 

9378 DATE: September, 1977 

FROTH FLOTATION TESTS 

Pulp Density =I 10% Reagc,it'= 4:l=Kerosene:MIBC . Dosage = 0.48 'lb/T 

Conditioning Time = 1 min. Stage 1, 11, 111, lV, V are froths at 30, 60, 90, 
120, 150 sec. respectively. 

t 
48 Mesh x 0 (wT.%=%l) 

'. CUMULATIVE ' 
PRODUCT WT.% RM.% ASH% VM.% FC.% S% P% F.S.I. !.T.% i ASH% 

I 
STAGE 1 172.9 0.7 i 5.3 (26.5 167.5 1 C.471 0.07j 7 l/2 1 72.g 

y-j 

i 5.3 I 
t 

STAGE 11 13.1 0.9 1 6.9 26.1 166.1 ] 0.441 0.07) 6 l/2 1 86.0 i 5.5 1 

STAGE 111 5.4 1 1.0 114.3 25.1 (59.6 1 0.51j 0.091 4 f 91.4 1 6.1 

STAGE IV! I 
I 

I I 
I 

I 

STAGE V 1 i I 
I 

I I I I - 

TAILS 1 8.6 1 -- 151.7 -- I-- 1.10 -- 1 -- 100.0 110.0 

. , 
48 Mesh x 100 Mesh (wT.%=4.0) 

I I I 
I 1 CUMULATIVE] 

PRODUCT 1 WT.% RM.% ASH% VM.% FC.% ! S% P% ,F.S.l. WT.% i ASHI% f 

STAGE 1 ; 76.3 ; 0.8 1 5.7 126.7 /66.8 1 0.391 0.071 7 l/2 / 76.3 j 5.7 1 

STAGE 11: 13.2 i 
I 

0.8 1 6.1 26.5 (66.6 1 0.45( 0.071 5 l/2 ( 89.5 1 5.8 1 

Ill! 
1 

0.9 1 9.2 126.0 163.9 1 0.461 0.081 4 
, 

STAGE 5.4 f l/2 1 94.9 1 6.0 1 

STAGE 1Vi 
I 
1 I I I 

i 
I I I I 

STAGE V 1 1 I I I i I 

1 

I 

.TAILS 1 5.1 1 -- 147.7 -- I-- 0.841 -- 1 -- 100.0 1 8.1 

100 Mesh x 0 wr.%=5.1) 

PRODUCT , I 

1 
CUMULATIVE 

WT.% : RM.% ASH% VM.% I FC.% S% I P% 

STAGE 1 ) 71.8 1 0.8 1 5.3 126.3 167.6 1 

F.S.I./WT.% 1 ASH%-! 

0.381 0.061 7 l/2 1 71.8 1 5.3 I 

STAGE 11, 1 12.7 1 o..g ( 8.4 125.5 165.2 ] 0.481 0.08) 6 l/2 1 84.5 i 5.8 

STAGE 1111 6.5 1 1.0 119.1 124.7 155.2 0.591 0.101 2 l/2 1 91.0 6.7 

STAGE Id 
, 
I 

STAGE V 1 I 
! I.. ! I i I 
I 

I 
I 

c TAILS 1 9.0 1 -- 160.8 ]-- -- 1.20 -- -- 1 i 100.0 11.6 

. ..16 
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CLIENT: TECK MINING GRDUP LTD. 

SAMPLE : B SEAM - WEST FORK 

LAB. NO.: 9378 DATE : Septembo,r , 1977 

COMPOSITE CLEAN COAL 

1 48Mx100M 4.0 1 (RAW) 1 100.0 1 7.8 I 

Bide y Engineering 



CLIENT: 

SAMPLE: 

LAB. NO.: 

T&K MINING GROUP LTD. 

B SEAM - WEST FC';K 

9378 DATE: September, 1977 

9420 

I ANALYSES OF 4" x lOOMes:1 FLOAT @1.6a.G. (Yield =8J.2%) I 
L 

PROXIMATE I 

RM.% 1 ASHri \+I.% t-i S% P% BTU/LB F.S.I. H.G.I. 

0.9 i 7.8 ! 25.1 166.2 50.33 0.20 I !13910 

I 1 I i I 

* ,I 7.9 125.3 j66.8 '0.33 IO.20 14036 1 -- 1 -- d.b. 

NOTE: Sample of above float product prepared for Petrographic Analysis 
and Geisler Plastometer Test. 

. 
I 

9421 

ANALYSES OF 4" xlOOMesh SINK @ 1.60 S.G. (WT.%=12.8) 

I 
PROXIMATE ASH FUSION TEMPS (“F) I 

1 ASH% 1 VM.% i FC.% S% , ATMOS. I.D.T.1 S.T. 1 H.T. 1 F-T. 
I 

1 

O-9 156.3 1 15.8 

t 

1 27-O ]0-25iadb OXID. 2310 1 2430 

12400 1 

I 
2560 

156.8 1 15.9 1 27.3 10.25 db REDUC. 2280 2390 2440. 2540 1 ' 

I 

MINERAL ANALYSIS OF ASH, % 

SiOz) Al2031 Ti02 CaO MgO MI-IO Fe203 Na20 K20 
I 

P205 1 SO3 

1.82 5.46 2.16 - 2.43 0.53 1.28 0.40 1.83 1.27 
. 

NOTE: Sample of above reject product also.prepared for Clay Analysis 

__ -. J 

.*. 18 

. . 



‘Lab. 1:~. 9378 

Client* TECK MINING GROUP LTD. 

-Date Sept, 1977 

Sample Identification : FLoATc ’ 

Starting Temperature OC. 320 

Softening Temperature ?C: 383 

Max. Dilatation Temp. “C: 4t1 -l-i- . . 
Contraction % : 23 

Dilatation %: 

Final Temperature OC : 

G. Factor : 

Title 

RUHR DILATOMETER TEST 
. . 

. 

Date 

Drawn 



,. .2c 

CLIENT: TECK MINING GROUP LTD. 

SAMPLE : “B” SEAM - ‘JEST FORK 

LAB. NO.: 9378 

ANALYSIS OF 4” x 100 Mesh FLOAT @ 1.60 s.g. (Yield = 87.2%) 

LAB. NO. 9420 

GIESELER PLASTOMETER TEST 

DDPM TEMP. (“C) 

START 1 429 

MAX I MUM 23 462 

FINAL 1 489 

RANGE = k0 

ANALYSIS OF 4” x 100 Mesh SINK @ 1.60 s.g. (Yield = 12.8%) 

LAB. NO. 9421 

CLAY SEPARATION BY FLOTATION 

Material less than 2 microns 10.5% 

Material greater than 2 microns’ 89.5% 

X-RAY DIFFRACTION ANALYSIS OF MATERIAL LESS THAN 2 MICRONS 

Quartz 18 

Fe1 dspar 3 
Dolomite 2 

Siderite 2 

Pyrite Trace 

Kaolinite 38 

lllite 35 

Chlorite 

Montmorillonite 

2 

Trace Bide y Engineering 
Subsidiwv of Gawt West Stool tndustries 



“B” SEAM - WEST FORK 

LAB. NO.: 9377 

PILOT PLANT WASHING RESULTS 



I  . ..21 

.  

,  

-3/a” x 0 Raw Coal 

22.5 =?iwt. 
t 28 mesh 

9.5 % Ash . 
-28 mesh ! 

16.7 % Wt. 

49.5 %Ash . 
I 

-- % wt. 

.’ -- ‘, % Ash 

-65 m.esh 

1 

loas %Wr. 

13.6 %Ash 

7 
11.6 xwt, 

. 6.9 %Ash 1 

. 
1 

9.82 -325 mesh 1 . 1 % wt. 

OV&?ALL Y/EL0 = 8.1,.3’ .. 
L EGEND .* 

.O ClRCUl~ YELU % 

Wt. 

El 

WElGlf r % 

Ash ASH CONTEM- /A/R DR/ED) 

8-g % wt. 

8.5 =&Ash 

itle PLANT BALANCE FLOWSHEET Date 
PLANT WAsH - “B” SEAM, WEST. FORK BULK September, 1977 

TECK MINING GROUP LTD. 
LAB. NO: 9377 . Drawn . . 1. 



, . . . . 2; 

6IRTw ENGINEERING (CANADA) LTD. 

Coal Science & Minerals Testing Div. 

TECK MINING GROUP LTD. 

BULK WASHING DATA* 

SEAM “B“ - WEST FORK LAB. NO. 9377 

DELIVERY DATE September 16, ‘197’fiATE OF WASH September 22, 1977 

. 

ROW cdai Analysis: ADM 4.2 ASH% 14.6 FSI 6 l/2 _ 

Delivered Bulk Weight 7.982 Metric Tons 

Washed Weight ** 5.791 Metric Tons 

* All weight and analyses are on Air Dried Basis 
unless otherwise indicated. 

** Does not include 26 KG of +2” -rock overs ite. 

. . 

Bide y El;gineering 
Subridhry or Greet West Stoet Indurtriea 
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. ..2. 

BULK WASHING DATA ’ 

HEAVY ;,;EDI UM CIRCUIT 

B(RXX/SEAM NO. “B”’ - WEST FORK LAB. NO. 9377 

i. S. G. of Separation 1.53 

2. Feed Ash Content 16.0 % F.S.I. 3 l/2 

3. Clean Coal Estimated Weight 3 . 521 M.T. 

4. Clean Coal Analysis - Ash 6.8 % F.S.I. 5 

5. Reject Estimated Weight 0.965 M.T; 

6. Reject Analysis - Ash 49.5 % F.S.I. 1 

7. Estimated 3/4” x 28M in Circuit4.486 M.T. 77.5 wt.% 

8. Yield Clean Coal (Weighted): 

78.5 % 

9. Yield Clean Coal 
(Calculated Ash Balance) L 

78.5 % 



. . ..24 

BULK WASHING DATA 

WATER-ONLY CYCLONE CIRCUIT 
** 

- 

REI&X&EAM NO. “B” SEAM-WEST FORK LAB. NO. 9377 

P.S.I. 

Sample Analysis . 

I’ I 
CUM. CUM. HEAD HEAD 

SCREEN SIZE WT.% ASH% F.S.I. WT.% ASH% ASH% 1 FS I 
L 

FEED I I 

0 ’ FLOW +65 Mesh ii 51.5 

I I I 9.5 7 

1 6.5 8 1 51.5 9.7 / 9.5 ‘! ! 7 

65~ x 0 li 48.5 1 13.2 7 1 100.0 1 

U ’ FLOW 

I 

II 

4 t I 

i i !I 
V-B m-B 

S.B.O. 1 6.9 I/ 8 

T.C.O.* II 1 I 1 
I 

16.6 - 1 
c 1 

Yield - Total W.O. Cyclone Circuit = 100.0 

7. Estimated Yield of 28 x 65 Mesh Coal = 51.5 
(as % of 28 Mesh x 0 Feed) 

8. Estimated 28~ x 0 in circuit 
(Plant Feed - HM Products) 1.305 MT 22.5 % 

* Thickener Cyclone Overflow 

** Water Cyclone Underflow was plugged off-to allow total -28~ material to 
go directly into the sieve bend. * 



BULK dAiH ING GATA 

FROTH FLOTATION CIRCUIT 

#IXKR/SEAM NO. “8” SEAM - WEST FORK LAB, NO. 9377 

1. 

2. 

3. 

Reagents : Kerosene:Methyl isoblltylcarbinol (MIBC) 

Feed Pulp Density 90 - 120 ~$1 9 - 12 % Sol ids W/V 

Sample Analysis:- 

impel ler Type - Birtley-Humboldt Multi-Wobble. 

5. 

6. 

7. 

Yield Calculated (Ash Balance) 91 .l % 

Filter Cake (Sieve0 8;;: O’Flow E Flotation Cont.) 
Wt. Recovered . M.T. 

Filter Cake - Ash% 8.1 F.S. I. 7 l/2 

. 
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BULK WASHING DATA 

WEST 
If%MXT/SE,1M”6” SEAM - FORK LAB. M,O . .9377 DATE OF WASH Sept. 22, 1977 

Raw Coal ” 

Delivered Weight . 

Ash % 

F.S.I. 

Ic 7.982 M.T. 

P 14.6 

P *- 6 l/2 

Estimated Washed Wt. 3 5.791 M.T. 

b) Heavy Media Circuit 

Estimated Proportion of +28 Mesh in Feed 77.5% 

Effective S.G. = 1.53 

Raw Feed 16.0 % 

Clean Coal 6.8 % 
Reject 

Calculated Yield 

We,ighed Yield 

49.5 - % 

78.5 % 

78.5 % 

Ash 3 l/2 F.S.I. 

Ash 5 F.S. I. 

Ash 1 F.S.I. 

4 Water-Only Cyclone Circuit 

Raw Feed 

Overflow 

Underflow 

Calculated Yield 

% of +65M in O/F 

Sieve Bend Overflow 

d) Froth Flotation Circuit 

Raw Feed 

Concentrates 

Tails 

Calculated Yield 

9.5. % Ash 7 F.S.I. 

9.5 8 Ash 7 F.S.I. 

-- 5% Ash -- F.S.I. 

100.0 % 

51.5 %’ 
. 6.9 5: 

13.2 x 

8.5 % 

61.6 % 

91.1 

Ash 8 F.S.I. 

Ash 

Ash 

Ash 

6 l/2 F.S.I. 

7 l/2 F.S.I. 

l/2 F.S.I. 

. 

Girtle y Engh eering 



‘TECK MINING GROUP LTD. 

BULK WASHING DATA_ 

BUT;< WASHING SUMMARY (Cont .) 

%%tix “B” SE;M - WEST FORK LAB. NO. 9377 

e) Clean Coal Mix Atlalyses a.d.b. 
. . 

. 0) P roxirnate 

ADM% 9.5 RM.% 1.7’ ASH% 7.5 VM.% 25-O FC.% 65.* - 

(ii) s.% 0.38~~1 HGI 69 BTU/LB 13926p% .073 

(iii) 

(iv) 

Dilatation Test 

S.T. 389 M.D.T. 459 MC% 24 MD% -1 G. NO. o.gl* 

Giesler Plastometer Test - 

1 
DDPM TEMP. (%C) 

START I 1 I 429 

MAX I MUM 22 I 465 

FINAL 1 . I 489 

RANGE =. 60 
& 

f) ‘Clean Coal Mix Make-Up 

H.M. FINES 
CLEAN COAL Fl LTER CAKE CiEAN COAL MIX SHIPPED IN STOCK 

M.T. r4.T. BBLS. M.T. BBLS.I M-T. 1 BBLS. 1 M.T. 

3.521 0.828 26 4.349 
4 i 

. . 



. 

. 

Client1 TECK MINING GROUP LTD. 

Sample Identification: CLEAN M’X 

Starting Teinperoture OC* 

Sofrening Temperature “C: 

Max. Dilatation Temp. OC: 

Dilatation %: 

Final Temperature “C :- 

I ! I I I I I I 

‘itle 

RUHR DLATOMETER TEST 

-.--. 

Date 

Drawn ’ 
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CLIENT: TECK MINING GROUP 

SAMPLE : CLEAN COAL ANALZES OF ‘*B” SEAM, WEST FdRK 

LAB. NO.: 9377 

RM%/%TOTAL 
ADM% MO I STURE ASH% VOL. FC.% S% B.T.U. F.S.I. CALC. FACTORS 

9.5 r 1.7 7.5 25.0 65.8 0.38 , 13926 6 air dried basis 

11.0 6.8 22.6 59.6 0.34 1 12603 --- as received basis 

t 7.6 25.4 1 67.0 0.39 14167 --- dry basis -4 

. 

Birth y Engineering 



ADIT 6, “A” SEAM - WEST FORK 

LAB. NO.: 9348 

WASHABILITY RESULTS 



CLIENT: TECk MINING GROUP LTD. 

SAHPLE : ADIT 6, “A” SEAM, WEST FORK AREA 

LAB. NO.: 9348 DATE: September, 1977 

1 

UEAD RAW ANALYSIS 1 

t- 

I I 

RM.% ! ASH% 1 VM.% i FC.% __ ..v 

I 

ADL% : i sx t 72 I 
I 

, 
RTII/LB F.S.I.! H-G.!. 
---I 

I 1 

1.9 0.8 i 19.7 i22.2 t 57.31 0.50: 0.01 1 I 1231 - IO 6 f 68 I 
___, _, 

12.7 
air dried basis : 

i 19.3 i21.8 i 56.2 i @Jig! 0.01 12076 -- 1 -- 

I 

as rec'd basis 
I 

i I 

c 
119.9 i22.4 57.71 0.50~0~01 112409 1 . 7 

-- -- 
c dry basis 1 

DRY SCREENING ANALYSIS: 4" x 0 HEAD SAMPLE I 
1 

i CUM. CUM. ; 
SIZE FRACTION 1 WT.% ! ASH% . F-S-1. WT.% i ASH% 1 

14" x 2" i 4.3 i 59.5' 1 1 ; 4.3 ) 59.5 1 

i 12.5 i 37.9 i 1 f 16.8 j 43.4 1 

! 3/4" x l/4" ] 18.7 1 26.9 ] 1 l/2 1 35.5 ( 34.7 i 

l/4" x 28M ] 39;9 i 13.7 i 6 1 75.4 ] 23.6 1 

2atj x 48~ i 8.4 i 
, 

9.7 ; 8 f 83.8 1 22.2 ; 

48M x 1OOM / 7.1 i 9.4 1 8 1/2 1 go.9 ) 21.2 i 

1OOM x 0 1 9.1 j 11.2 1 7 l/2 1 100.0 1 20.3 I 

WT.% +.4" Material crushed to -4" = 0.6% 

1 

WET SCREENING ANALYSIS: 28 MESH x 0 i 

i 
SIZE FRACTION 1 WT.% ASH% I I 

CUM. CUM. ’ 
F.S.I.. WT.% I 1 ASH% i 

28~ x 3~ I 22.0 f 9.6 1 8 1 22.0 1 9.6 1 

35M x 48M 1 16.8 1 8.5 1 8 1 38.8 1 9.1 1 

48i-l x 65Pl 1 13.2 ] 8:6 1 8 l/2 1 52.0 ; 9.0 

65~ x iooM 11.6 ; 8.7 i 8 1 63.6 i 8.9 1 
I 

1OOM x 2OOM 14.0 f 9.3 ! 8 92 1 77.6 1 9.0 [ 

200M x 325M ( 5.9 i 10.3 1 8 1 83.5 j 9.1 ' 

325M x 0 1 16.5 1 16.5 i 4 100.0 ] 10.3 
1 
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CLIENT: 

SAMPLE: 

LAB. NO, 

TECi( ~IINING GROUP LTD. 

ADlT 6, "A" SE/V& WEST FORK AREA 

9348 DATE: September, 1977 

S;NI<'FLOAT ANALYSES 
r I 

I 
j*- 2" x 3/4” (w~.%=12.5) I;3/4” x l/4” (WT.% = 18.7) ’ 

S.G. ;j 
;. ',CUM. / CUM ' 

FRACTION :! w-J.% AS!-!% I -1.30:: 1.0 1 2.6 1 ";", :'F 

1.30-1.40': 33.5 f 8.2 1 34.5; i 8.0 111 (1 46.4 1 7.4 1 48.4 i 7.2 f 

/ ! 42.d 1 1.40-1.45" 8.3 16.4 9.7 ii 11.6 i 14.5 j 60.0 ; 8.6 

1.45~1.5oii 7.2 i 21.8 1 50.01 11.4 1; 6.6 120.4 / 66.6 1 9.8 

1.50-1.60~~ 

I 

3.1 1 30.9 j 53.1; 12.5 11 5.1 / 27.5 ! 71.7 Ii.1 i 

1.60-1.70: 2.4 1 39.5 j 55.51 13.7 iI 2.8 1 39.5 i 74.5 / 1 12.1 1 

1.70-1.801 3.9 ! 49.8 1 59.4/ 16.1 ji 3.4 149.2 1 77.9 1 13.8 
1 

,+ 1.80 il 40.6 ] 69.7 1 ioo.oi 37.9 11 22.1 1 70.0 i 100.0 i 26.2 

. 
, 

I SINK FLOAT ANALYSES 1 
ii i/4'@ x 28~ 

S.G. j- 
(WT.% = 39.911 28~ x 4811 (WT.% = 8.4) 

I 
1 

\i CUM. I CUM. $ t CUM. i CUM. ' 
FRACTION (i WT.% ASH% 1 WT.% , ASH% i! WT.% 1 

1 
ASH%! WT.% i ASH% 

-1.30! 30.2 I 2.8 1 30.2; 2.8 ii 46.31 2.2 ! 

! 

46.3 1 2.2 1 

1.30-1.40;i 47.2 1 7.8 1 77.4i 5.8 \i 37.63 6.5 1 83.9 i 4.1 

1.40-1.45ji 4.9 i 15.7 1 82.33 6.4 ii 4.41 15.3 i 88.3 : 4.7 , 

1.45-1.50;: 3.6 1 21.2-j 85.91 
1 

7.1 ii 2.61 20.6 i 90.9 1 5.1 1 

1.50-1.60;: 3.1 i 29.0 i 8gd 7.8 I( 2.41 26.3 / 93.3 -- '; 5.7 

1.60-i-70!: 1.4 f 40.3 f go.41 8.3 i! l.Oj 37.0 f 94.3 1 6.0 1 

1.70-1.80;: 1.5 i 48.3 1 91.91 9.0 !i l-o! 44.5 1 95.3 i 6.4 ! i 

+I .80 ii 8.1 1 70.3 1 lOO.Oj 13.9 11 4.71 71.7 1 100.0 / 9.5 

l **33 
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i 

t r.tr- I”, ,,\ L”\, . I.I4C’ II11 L’ .>L (419 WC.4 I r 06 I 1. (41’ ‘4 1 -3463 z x 3/e 

-. .- _’ .-.. ---“I -.-a- -. -..-- ---- -_.. _-_. ..__ “. ___. .__,  ̂ ___ _ _ a LA.35 

--DlRtCT-- --CUM FLOATS-- --CUM SINtts-- +-0.1 OISTs 

Wl% NM wT> - SINK WT 
s . ;i . UT> ASH> ASH TT ASHTT w7> ASH> ASH> w T > ASH> 

1 2 7 

1.20 1.00 2.60 

1.40 3’3.50 8.30 

1.45~-~R.30'-16.4C) 

1.50 7.20 Zl.R0 

1.ao 7.10 30.90 

- 1.70 5.40 -39.50 

9.99 4ij.60 69.70 

_ _ _ _ _. _ _ _ __ _ 

.5 19.9 

4 5 6 7 a 9 10- 

.n 3 .03 1.00 2.60 37.82,w.tiO 38.31 

2.7s 2.77 34.50 8.04 35.08 fis.to 53.55 

4rq42,t)fl 
__._ _ _. ._- -_. - -., .- 

1.36 9.66 33.72 57.30 SS-,94- 

1.57 S.70 50.00 11.41 32.15 EFO,?O 64.29 

.~6 6.56 53.10 12.55 31.19 46.ol) 66.50 

S.G. WT> 

11--- 12 

1.30 o.nn 

1.40 49.00 

-1.50 18,60 

1.6fi 5.50 

1.70 6.30 

__. 

.._- .&--~-i-6-1---~5;~~ >-i3;ji--3-f;24 - 44,e;O--67~;96 ._.. _ .--- 1 .- .fjO -.- 0.00 .- ._--._- 

1.94 9.55 59.40 16.08 28.30.40.~6 69.70 1.90 o.on 

?f?*?O 37.85100.00 37.85 0.00 .no 0.00 2.00 0.00 
-. .- -___ -____ ---__. .._____ ___ _ _ - __-_ __ 

..,PlRfLEY ENGINEERING _ . _ 
n2/11/77 

.5 $9.8 7.6 19.8 2.0 1Q.R 4.0 l-O.2 
1..6-fb.5 _..._.. 1.6 .J3.,3~~~1-~~7-13.1 4,o-m..1- .-___ 6.C). i6.3.m--.-..-e..-. -_-..- 
3.3 12.3 1.9 11.4 1lrR. 1le6 5.0 11 .I& 8.0 in.9 
4-4 10.7 3.3 1o.n 12.9 10.0 6.0 1n.n 10.0, i8.7 
6.2 9c7 3.5 9.4 13.3 Q*4- R,O ct.4 0,o a.0 ..__.. .._- .. 
7.9 9.1 7.7 8.9 13.6 ‘8.9 10.0. ct.9 n.0 0.0 

10.0 8.5 3.2 8.1 13.9 8.1 l?.O a,1 n.0 0.0 
1.3.. Q _ .? l 1 ___ 73 fi. n 0 l Q..‘. 0 17%!! ---.. n ----? ..oe-~a. 0 .____._ ._ _.. .- 

P/\SS I 8134 
PASS 2 8 76 
PASS 3 7 62 -. .I,._._.. .__- -._ _,__ --.-- - .-..-.. -..-.-- _ .._ _.- .- .._ - 
PASS 4 7100 
PASS 5 4 60 

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

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

_ -. .--. .-.---. - -- --- 

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

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

__ ..__. _._- _ .._.- ___,,._.. .._. _-_...... . . . .._ - .._..._ ,, 

_ .  _. _ __ _ _ ._ _ ___.- _ _ _._. v -e - - - - - - - -  -  -  - . . .  . . _  - .  ___._ 
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I, . . . . ‘-‘,I. .‘- c, . . . )... ., , .-- , 1 ,,. , LO’ I,, f -,a r, a,- A I/b 

-- .L __L _-________ __-_ .__ .- --... _____ .__ __ _ _ 
‘I-. l 37 

--t)ri?kCT-- --CUM FLOATS-- --CiJu SINKS-- +-0.1 DISTR 

WT, SUM wT> SINK YT 

s.t+e wT> ASH> 4SH TT AWIT WTB AS-i> Ash> WT) ASH> S,G. WT> 

A--‘-‘-4 .--- -mm..- ---- -____. -..-. - . . . _- -_.._ 5 6 -.. . ll. - -- ..---- . 
b 

2 7 0 9 1o 12 

1 .A0 2.00 3.40 .n7 l 07 2,O’f’ 3.40 26.11 0.00 98.60 26.65 1.30 

1.40 4h.40 7.40 3.43 3.50 48.40 7.23 22.68 ~1.60 43.95 1.40 64.60 

I.45 j-1.6.0-14&I 
- --.._ - _. _ __-- __ _ __._ __ __ _ 

l.fiB 501s 60.00 8.64 21.00 40,iiO 52;49 --l-,50 --23,30 
--- 

l.SO 6ebO 20.40 1.75 6~53 bb.bC)....3.80 19.65 33.40 58.84 1.60 7.90 

1.60 5.10 27.5t-1 1.40 7.93 71.7fl 11.96 le.25 ?13,qO 64.48 1.70 6.20 
-. _ 

?.HO. 39’.‘in -- 
-- -- --.- -- -_- _ ~. _. _ _ _--- 

t .70 -1 ;‘;-l--‘- 9rO4 74;50 12.13 17.14 75.50 67-i-23 1 .RO -0:oiI 
---- 

l.HO 7.40 49.2n 1.47 10.71,.,77.90 13.75 15..47.?2.10 70.00 1.90 0.00 

9.99 22.10 70.60 15.47 26a18100.00 26.18 0.00 .nO 0.00 2.00 0.00 
___ __ - -.-. _ ----_ - --- _-__ .._. -- - -._ _- ___-. _._- --. 

_-... - _..._.... _. ..-_._ - _ . . 

.7 1Y.R .7 I-9,6 5.3 IQ,6 2.0 19.6 4.0 7.1 
1.5 13.0 

.- 
1.4 t0.3--- tm wt.3 __ __ 4.-o.. 1 n.3------ b e 0 -1 5.3 ..-.. _... -- ___ .__ 

2.9 V.? 1.7 8.0 10*5 8.0 5.0 F2.n R.0 18.4 
4.1 7.3 3.n 6.7 Il*R 6.7 6.0 6.7 10.0 r8.R 
s:: b.3 5.4 3.2 7.4 5.7 5.1 ,,_ _ 13.4 1 % l 9 ,. 5.1 5 l 7 _ ._ 10.0 +Je 0.. G,?. e.7 0.0 0.0 0.0 

n,o 
9.r3 4.8 2.8 4,4 14.0 4r4 12.0 I.4 0.0 0.0 

14.c.. 2*2 .__~ 5.2e-.fJ 0~cL-d 17 q &LA&L.- -0.0. A.. 0 ----.- _--__ 
PASS 1 8133 
PASS 2 8 45 
PAS5 3 ( R6 _. .._. _. __“_-__ ..__ ._, -___---. . _- -.__-, -- . _.. 
PA.35 4 ‘+I0 
PASS 5 ? 60 

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

.*.. ..-_- .-... _- .._ . 

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

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

_ . . -  - . - - - -  -  . -  -  - - - -A - - . -  ___-.- -  -  . I - - -  . -  I__- . . . -_  . - _ . . _ .  ___ 



r: 
.- - _- --- .- _-__ -_--. -. -. .-- .-. - -. - -- ___----_ .-.-- .-- ---. -- 

. . . . . . . . . - . * . . . . . . 

i : : : : : : : : : l $--.-i-~~f;, : : : : : : : . . . . . . . . . . . . . . . . . . . . . . . . . .._. I. a,- .. . . . : . . : . . : . . : . . : . : 
i . : . : : : : : : : : *;., . 

-,-I ............ .‘L ...... 
2 a*. ... . ............. , ... .............. :- ... , ................ ... 

i 1 : ! ! ! i : i ! !’ : : ! ‘i( 1 1 i’ : i 
! .q :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;j,,. .I.. : . . . . . . . . . . . . . . . . . . . . . . . ). . . . 
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S.h. w T ) ASH> 

-1 2. 7 

,1.30 33.20 2,RO 

1.40 47.20 7,RO 

1.*5’ 4..90 1s.trl 

1.50 7.60 21 .?O 

1.60 1.50 49.30 

9.99 n.10 ?0..30 

- . 

.72 8.25 91.96. 8.97 .5.69 8,‘i’O 70.30 1.90 0.00 

5.69 13.94100.00 13.94 0.00 .no 0.00 2.00 0.00 
._- ---- -- - _ 

.PJRTLFY cNf?INffERING 
02/11/77 

6 
1:k 
3.1 
4.2 
5.9 
8.1 
9*7 

14.1 
PASS- 1 
PASS 2 
PASS 3 
PASS 4 
PASS S 

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

.._.._..._. - .-......._ _-- .-_--___-- .---....-..... -_--.. -..-. _I._ .._. . 

-. ___ -_- ..-. .- -_ __-____I__ --- ___ --.. - _- -... ..-.-. . . ..-. -.___ _______ 

’ :.- -- .- -.- -.. . . . .-. . - - _--_.. ._ _ ._. _ 

--CuM FLOATS-- --.clJu SINKS-- 

WT, rClM ‘AT> SINK WT 
ASH TT ASriTT Wl> ASH> ASH> ws> ASH> 

- - -s-. ‘--fl 
- --.-- --. .-- ---_ -_.. _ _ _. 

4 7 8 9 10 

.45 l 85 30.21, 2.f40 13.10 69.~0 18.76 

3.~8 4.53 77.4CI 5.n5 9.41 ?2./10 41.66 
- 

..17 
--. -. -- 

s. 3. Hi! ,3rr 
- 

---d-.--..-. 8.65 .-__. 17.70 _ -48.‘~4--- 

.76 6.06 85.90 7.04 .,7.88 i4.i0 SS.90 

.oo 6.96 PO.00 7.42 6.98 11.60 63.48 

.-. I. 

+-I). 1 DISTn 

S.G. WTB 

11 12.-- --- 

1.30 0.00 

1.40 55.70 

i’.50---11,-60 

1.60 4.50 

1.70 2.90 
-_. -.__- -- _.. _ __ 

.r;6 7.52 90,4O-R-.-~~~-~~2--~~,‘~0-6-6,fi6 1,Ro 
_._- 

0.00 

- -- - --- --^- - _._- - -- _-.- -.-_-..-.-- -_-___ _ __ 
. 

-  . -  -  .  -  . -  - -  - - - - - -  - -  .  - . - - 0 -  - . - - - . -  .  . - - .  -  .  .  .  .  - .  
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. . . . . . . .k . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,. . . . . . . . * . . . . . . . . \ 
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1 ~ +*I 1 n d r I I’ ..**1-l tit>, 1 iit< 1 I-** 7 ..I, *A&n If41 A 4AIl 
. . _ - _ .I--- ----.--.- - .---. ----- I---r - . . . ..- ..-- .-- _ ..!41 . _._ 

--OTHECT-- --CIJM FLOATS-- -,CIIM SINKS-. +-0.1 OISTP 

W79. rlJM WT> SINK WT.. 
S l ‘3 . wT> ASH, ASH TT ASHTT WI> ASH> ASH> WT, ASH> S.G. WT> 

-1. 
-. 

_. __ _ _ _ _ ._-- _ --. ---- % 3 4 -- s -- 6 ~. 7 --.. 0 -.- --.. 9 - -.-. --. 10 . -. -..- ._ .- 11 12 

1.50 46.30 2.?0 1.n2 1.02 46.30 2.20 R.47 $3.i0 15.77 1.30 0.00 

1.40 37.69 6.50 2.~4 3.46 83,Yn 4.13 6.02 16,iO 37.42 1.40 44.60 

l.iS --i.Qo-l~i,3n 
.- _. -_-_-_- .-- ~- --_-. --._.---._ .- _.. __ _ __ ._ _ .___._ 

.h7 4.14 88.31) 4.68 5.35 11.70 45.74 1.50 9.40 

1.50 T.60 20.6~) l G4 4.67 90.90. 5.14 4.82 9,i’O 52.92 1.60 3.4(! 

1.60 2.40 26.30 963 5930 93.30 5.68 4.18 6.70 62.46 1.70 2.00 

-- 1 0 IO 1 -.-o-o 
- ..-- __ __ ___ _ ----. 

5 . 6 7-9-4;3 o 6.0-23-.8-i--5,i.0--6~-. 93 
-.- -.- _ _--._ 

3 7. 0 0 . , 7 1.80 0.00 

1.80 1.00 44.50 ./+5 6.12.95.3fI 4.42 3.37 4.50 71;70 la90 0.00 

9.99 4.70 71.7n 3.77 9*49100,0tI 9.49 0.00 .nO 0.00 2.00 0.00‘ 
_ .__ __-.. - . .._.. --- .._ - _--. -__ --- --.-_-.-. -_.. ..- -.- .._ - 

.4 15.4 
1.3 7.0 

- 3.1 2.8 
4.1 2:1 
5.3 1.6 
7.4 1.2 
8.9 1.0 

14.3. -5 
PASS 1 8138 
PASiS 2 8 14 
PASS 3 7111 
PASS 4 go0 
PASS 5 4 60 

-...... _-.- __. ..__. ..__...__., _ ,,BTR?LFY FNGINEERING 
n2/11/77 

.4 10.7 3.2 10.7 2.0 lii.7 4.0 lf..l 
: 9” _ ; . g.-+ ;- -;-• 3’ 4.0 5-0 .~ .-- 2.3 7.2 -6.kiR.l 8.0 19.3 _-_ _ _--... _ 

r.n l:R lo:6 1:8 6.0 i-,s 10.0 i9.6 
Ll 1.3 -.12*5 1.3 8.0 1.7 .o*o 0.0 . . 
1.2 
L3 

1.1 13*4 1.1 :x i-*1 9.0 0.0 
l 9 14r3 .9 9 0.0 0.0 

1.9 -.dD 0. -..a l 0~ o-~-11..01~~___:_n__--~..o. ..-.._- -.. _. 

_ ____ - ____.. --_ --..- 

_. ._ _, _ ___. . __. ___” _ _-.. - .._._...__. I._-_- .._... _ _.,. -- _.__,.. ._ _ 

._ __ ,.. . . _ _- .__._. ._..._ I ” .__ . -- .--._. - -._._._.. .___. - . ._,“.. . . 

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

-  ._ _ . . - .  .  .  .  .  -  -  . -  e -m . -  - .  - -  _____-.-- -  . . - - - -  - -  .  . . -  ._ ___..__. ___ __ 



CLIENT: TECK'MINING GROUP LTD. 

SAMPLE: ADtT 6, "A" SEAM, G(EST FORK-AREA 

LAB. NO. 9248 DATE: 

. . . 4;. 

September, 1977 

SINK FLOAT ANALYSES I 
Ii i . . s G ji48M x'100M (WT % = 7 1) 

. . if I 
'i 

FRACTION \I 1 
CUM. ' CUM 
WT.% 1 

. -1" 
WT.% I ASH% ASH% i! m.% 

CUM. 
ASH% 

I CUM. 
WT.% I ASH% 

-1.301: , 

! 

45.4 i 1.9 1 45.41 1.9 iI 1 i t 

1.30-1.40:: ii 36-4 i 5.8 j 81.81 3.6 ii 
; 
! I I 

1.40~1.45:: 5.6 i 12.4 1 87.d 4.2 ii i 1 ; 

I 1.45-1.50? 2.7 i lg.8 1 go.1 f 4.7 ii 1 I i I 

1.50~1.60? 2.6 i 24.7 i 92.7: 5.2 ii I I ( 

1.60-1.70;: 1.4 0 34.9 j 94.1 i 5.7 ii i j i 

1.70-1.8d I . 1 I 47 . 1 1 95 . 2; 6 . 1 i i i f , 

4 +1.80 I! 4.8 1 71.0 1 100.0 
'I 

9.3 11 I I I 

: . . 

. . 
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--nTHtCf-- --.clJM FLOATS-- -..CIIU SINKS-.. +-0.1 DISTR 

wls rUM MT> SINK WT 
S.G. wT> ASH> ASH TT AShTT wT > ASH> ASH> WT) ASH> S.G. WT> 

-2 
___ _ I ___ -_ -_ -_- .--- --.- - -------. -- ..---.. _ _-_-- 

1 3 4 5 6 7 8 9 lo--- 11 32 

;.30 4’-.40 1.90 .q6 .85 45.40 1.90 R.40.54,hO 15.38 1.30 0.00 

:.4o 36.40 5,RI, 2.71 2*97 ul.uO 3.64 6.29 is.30 34.54 1.40 44.70 

1 .45 .-6;6.0. -12,4n 
.-I -- .- -.-. 

.k9 3.6.7-Ui,&l 
--- ______ - - -- 

5.59-i+2.~0 44.38 
- ._ _ _ .._ -_ 

4.20 1.50 10.90 

1.50 

1.60 

1.70 

1.60 

9.99 

-- 

- 

3.70 19.RO .E;q 4e20,9O.lC! . ..4.66 ,.,,5.06. 9.60 51.08 1.60 4.00 

2.60 24.70 .G4 4.05 93.70 5.23 4.41 7.70 60.48 1.70 2.50 
- -. 
\.40--34.Yo 

.__ __-___- ___ -.-. __ -.--- - -.- --- .-.-- - ___.. - . ---- __ 
.49 5.33 94,ln 5.67 3.93 5.00 66.54 1.80 0.00 

1.&O 47.10 .c;2. ..5?,85.,yS.2cI 6.15, sd.3.c,1., +.nO 71.00 1.90 0,oo 

4.80 71.00 3.41 9r26100.00 9.26 0.00 .I50 0.00 2.00 0.00 
-_ ._ -_ -- --- --- _- ._.__.. -.- .._---.- ~_-. ---.- --.-- - .----- - 

.4 lb.5 
1.2 ‘I*? .- . .._ 
2.5 3,l 
4.0 2.3 
4.9 1.7 
7.0 1.3 
9.4 1.1 

I$.? 
-_ 

05 .- PASS 1 817fc 
PASS 2 8 14 
PASS 3 1111 
PASS 4 7100 
PASS 5 4 60 

. .--.- -....... . -._. - . . ..-_._-.. . . .̂ BXRTLEY FNGINEERINC 
n2/11/?7 

.4 io.9 3*1 1P.9 2.0 lii.9 4.0 11.1 

.7.. -.3~.4------ - --__ he? 3.6 4,o --.? . L- 6.0--i-7,8 ._.__.. .__ _ _ 
P . 2.s 8.9 7.5 5.0 j.5 8.0 is.2 
9 2.0 10.2 2.0 

Co 1.5 . ..-_..lZd 1.5 
6.0 3.0 10.0 19.5 

-_., 8.0 1 .5 ..o.o 0.0 
1.1 1.2 13 l 3 --’ .l . 2 10.0 ;,a 0.0 0.0 
1.2 1.0 14*? l*O 12.0 r.ll 0.0 n.0 
1.9 -----9 0 o.o- ;o 17S.8 --- c-0 030 __._ 0, PL _._- _-_ 

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

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

- _. .-_ -.-. .--.-.-. -- - _- -.. --____ 
. 

_ .._ _ _ ._ ._ __ _ . . ., _ 

.  .  .  .  .  -  _- . -  - - - - A . . - . - - -  - - - . . . - - - - - - - . _ - - -  _-___ __ _. 
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CLIENT: fECI( MINING GROUP LTD. 

SAMPLE : ADIT. 6, “A” SEAM, WEST FORK AREA 

LAB. NO.: 9340 DATE: 

FROTH FLOTATION TESTS 

Pulp Density = 10% Reagent = ‘t:l=Kerosene:MiBC 

September, 1977 

Dosaqe = 0.48 ‘lb/T 

: Conditioning Time = 1 min. Stage 1, 11, Ill, lV, V are froths at 30, 60, 90, 
120, 150 sec. respectively. 

48 Mesh x 0 (WT.% - 16.2) 

PROWCT ! WT.% ! RM.% ASH% V3.% FC.% S;' , P% !F.S.I.!WT.%Fj i I I 
j I I CUMULATIVE 1 

ASH% ! 

STACE 1 1 75.2 1 0.7 1 5-6 1 26.4 1 67.3 jo.~, i 1 8 i 75.21 5.6 I 

STAGE 11 i 10.7 f 
4 

0.8 f 8.1 1 25.6 1 65.5 lo.49 1 17 t 85.91 5.9 
I 

STAGE 111: 5.61 0.8 1 15.5 1 23.9 159.8 iO.5l i 1 4 l/21 

! 

y,.si 6.5 1 

STAGE IV/ i i I I’ i i I ! i 
STAGE V i 

! 
I I I I I I 

TAILS 1 8,~ 1 1 50.9 1 -- ] -- 
1 -i 

-- 0.51 -- ! -- lOO.O! I 10.3 

. 

48 Mesh x 100 Mesh (WT.% = 7.1) I 

I 
I 1 I 

I 

~-_PR~OUCT : WT.% ! fiti.% ASH% I VM.% , FC.% ! s% ) P% 
CUMULATIVE i 

F.S.I. 1 
-Wm. -me; 

WT.% t ASH% I 

1 STAGC, 1 ! 79..3 Io.6 i 6.4 i 26.5 i 66.5 lo.51 f 
i 
I 7 l/2! 79.31 6.4 

I 

\ 

;>TAC: 11: 11.5 : 0.7 / 7.5 i 25.9 i 65.9 1.0.51 i I 7 90.81 6.5 

i STACE i;l 4.1 ' 0.8 i 12.1 ! 25.0 ! 62.1 IO.47 i 

1 / 

, i 6 , 94.91 6.8 i 
; i STAGE ;V; I 
! STAGE V : i 

I 
I 
1 TAILS ; 5.1 ; -- ; 52.3 -- I- 0.37 I-- -- I 100.0 9.1 

100 M&h x 0 (WT.%= 9.1) 1 
I 

i I 
1 I CUMULATIVE I 

PRODUCT : WT.% ! RM.% ASH% v/4.% Fc.% \ S% p% -'--‘-r - T.% j ASP47 

STAGE 1 i 70.2 ! 0.7 / 5.8 i 26.7 i 66.8 1 o.57 1 / 8 1 74.2 1 5.8 ! 

STAGE ll! 15.9 IO.7 ! 8.6 i 25.4 i 65.3 10.59 1 1 7 1 
, 

86.1 i 6.3 

STAGE 111; 1 

j 

6.4 i 0.8 118.9 123.7 i 56.6 / 0.51 f i 5 92.5 7.2 1 

STAGE Id : i I 1 i 
I 1 

1 
j 

. I 
STAGE V i 

, 
I i I i ! j i 

I 
, TAILS i 7.5 I-- !93.9]-- i-- 0.53 -- 1 -- 100.0! 1l.J 

. ..45 



. ..46 

CLIENT: TECK MINING GROUP LTD. 

S,‘MPLE : “A” SEAM, WEST FORK AREA 

LAB. NO.: 9348 - COMPOSITE CLEAN COAL 

.: 

SCREEN SIZE S.G. OF COMP. FLOATS YIELD% ASH% F.S.I. 
4" x 2” 3 4.3 --- e-s -w- m-m 

2” x 3/4" I 12.5 1.40 34.5 8.0 4 l/2 

c 48~ x 1OOM 1 7.1 1 1.80 95.2 6.1 8 l/21 

Bide y Engineering 
Subsidhry of Gleat Wart Steel lndustriss 



CLIENT: 

SAMPLE: 

TECK MlNlNG GROUP LTD. 
. 4 A7 

: 

ADlT 6, "RA" SEAM, WEST PORK AREA 

LAB. NO.: 9348 DATE: September, 1977 

9369 
I ANALYSrS OF 4" x lOOMesh FLOAT @ 1-0 S.G. (Yield = J:.V%! I 

^- 
ULTIMATE ANALYSIS 

I 
BTU/LB I F.S.I. I H.G.I. 

; 6 l/2 1 70 1 a.d.b. 

I I i 
1 -- 1 -- 1’d.b. 

1 

H70% C% I ASH% 

0.53 I 81.6' 4 4.543 1.01 IO.551 7.36 1 4.33 1362 1 459 1 27 46 1 1.0321 

NOTE: Sample of above float product prepared for Petrographic Analysis 
and Geisler Plastometer Test.. 

. 
, 

ANALYSES OF 4" xlOOMesh SINK @ 1.50 S.G. (WT.% = 22.6) 1 
i 

PROXIMATE 
..C,.O, ! I,., n. I -1 n. 

ASH FUSION TEMPS (OF) 
I . - - I ! ..C 

[ 
..-..-- A - 1 r-m 1 

0..7 1 59.0 i 13.0 ! 27.3 i 0.37fadb 1 OXID. ! 2520 /265D+] -- 1 -- i 

I 59.4 1 13.1 I 27.5 i 0.371 db REDUC. 2490 2650 2650+ -- ] 

I MINERAL ANALYSIS OF ASH, % 

SiO2) Al203 Ti02 i !CaO 
1 

MgO MnO Fe203 Na20 
I 

K20 f P2O5 1 SO3 !~~~~~"' 

71.24 18.779 0.85 1 0.84 1.33 - ' 1.82 0.28 2.37 0.06 !0.38 - 2.02 ! 

NOTE: Sample of above reject product also prepared for Clay Analysis 



.? 

--Lab. No. 9340 .Da 

Client I TECK MINiF(G GROUP LTD. 

Sample Identification: CoMP* FLOATS 

Starting Temperature “C: 320 

Softeninq Temperature .“C: 362 

1 Max. Dilatation Temp. OC: 

Contraction % : 

Dilatation %: 

Finat Temperature “C : 

c. Factor: 

! mT!l-r 
1.027 



, 

CLIENT: TECK MINING GROUP LTD. 

- - . - - .  _ I I  

l c l 45 

SAMPLE : "A“ SEAM, WEST F3RK AREA 

LAB. NO.: 9348 

ANALYSIS OF 4" x 100 Mesh FLOAT @ 1.50 S.G. (Yield = 77.4%) 

LAB. NO. 9369 

GIESELER PLASTOMETER TEST 

DDPM TEMP. ("C) 

START 1 .. 420 

MAX I MUM 885 645 

FINAL 1 507 
'\ 

RANGE = 87 

ANALYSIS OF 4" x 100 MESH SINK @ 1.50 S.G. (WT.% = 22.6) 

LAB. NO. 9370 
CLAY SEPARATION BY FLOTATION 

Material greater than 2 microns : 85.5 

Material less than 2 microns 14.5 

X-RAY DIFFRACTION /\NALYSIS OF MATERIAL'LESS THAN 2 MICRONS -v -- 

Quartz 

Fe1 dspar 

Calcite 

Dolomite 

Siderite 

Kaolinite 
. 

lllite 

Chlorite 

Montmorillonite 

33 

Nil 

Trace 

Nil 

Nil 

24 

41 

TraGe 

Nil 

Dryrite . 2 Biriley Engineering 



ADIT 6, “A” SEAM - WEST FORK 

LAB. NO.: 9347 

PI LOT PLANT WASHING RESULTS 



.- - 
. ..so 

-3/d’ x 0 Raw Coal 

t 72 .4% Wt. i 

l 
i-28 mesh 

t < 
24.9% wt. 
10.6% Ash 

-28 mesh 
..I 

27.6 yowt. 

.14.7 %‘Ash 
1 

2.7 % wt. 
’ 152.5 %Ash 1 

. 

52.8% + 65~ 
r 

13.1 % wt. 
. 7.9 % Ash 

. . 4 

9 . 5% -325 mesh 1 . 1 % wt. 

18.,8 % Ash . 

‘12.4 %Ash 

0VERAL L 

L EGEW : 

,O c/Rcu/,~ Y/ELD % 
WE/GffT % 

ASH CONTENT /A/R DREDI 

itle 
PLANT BALANCE FLOWSHEET 

PLANT WASH - AD IT 6, “A” SEAM BULK 

TECK MlNlNG GROUP LTD. - WEST FORK PROJECT 
LAB. NO.: 9347. 



. . . . 5; 

BIRTLEY ENGINEERING (CANADA) LTD. 

Coal Science & Minerals Testing Div. 

TECK MINING GROUP LTD. ; 

BULK WASHING DATA* 

ADIT 6 SEAM A ‘- WEST FORK LAB. NO. 9347 

DELIVERY DATE September 2, 1977 DATE OF WASH September 13, 1977 

Raw Coal Analysis: ADM 1.9 ASH% 1917 FSI 6 ‘: 

Deiivered Bulk Weight 8.333 Metric Tons 

Washed Weight ** 6.945 , Metric Tons 

* All weight and analyses are on Ai’r Dried Basis 
unless otherwise indicated. 

** Does not include 87 KG +2’! rock oversize 

. . 

Eirtle y Engineering 



BULK WASHING DATA 

L 

. . . . 5; 

HEAVY MEDIUM CIRCUIT 

ADIT/SEAM NO. 6/i WEST FORK LAB. NO. 9347 

1. S. G. of Separation 1.43 

2. Feed Ash Content 21.6 9; F.S.I. 4 l/2 

3. Clean Coal Estimated Weight 3.565 M.T. 

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

5. Reject Estimated Weight 1.462 M.T. 

6. 

7. 

8. 

Reject Analysis - Ash 58.5 % F.S.I. 1 

Estimated 3/4" x 28~ in Circuit 5.027 M.T. 72.4 wt.% 

Yield Clean Coal (Weighted): 

70.9 % 

9. Yield Clean Coal 
(Calculatea Ash Balance) ‘- 

71.8 % 

. 

&T&t/e y Engineering 



. ..5. 

BULK WASHING DATA 

WATER-ONLY CYCLONE CIRCUIT . 

ADITISEAM NO. 6/A WEST FORK L&3. NO. 9347 

. . 
#2 = 3.810 1 l/2 

1. Vortex Finder Clearance(VCF) .#l s 0 CM 0 INCHES 

= 0.4 5 
2. Feed Press;;re ;t = 1.4 KG/CM2 20 P.S.I. 

= 5.8 21.2 

3. Fedd Rate = 23.2 M3/HR . 85.0 I .G./Min. 

4. Feed Pulp Density-/l. 10 - 13 Sol i ds W/V 

5. Sample Analysis 
. 

CUM. CUM. HEAD HEAD 
SCREEN SIZE ASH% F.S.1. WT.% 7 ASH% , ASH% ! FSI 

I 

1 
FEED I I ! 14.7 1 7 l/2 

O’FLOW 
+65 Mesh 

I 65~ x 0 

U’FLOW 1 

S.B.O. 

T.C.0.;: 1 

4 I I 

18.8 ! l/2 

A 

6. Yield - Total W.O. Cyclone Circuit = go.2 

7. Estimated Yield of 28 x 65 Mesh Coal = 47.6 
(as % of 28 Mesh x 0 Feed) 

8. Estikced 28~ x 0 in circuit 
(Plant Feed - HM Products) 1 .g18 MT 27.6 % 

* Thickener Cyclone Overflow 

. 



6lJiK WASHING DATA 

. . . 55 

ADlT/St;\M 6/A WEST FORK LAB. !lo. 9347 DATE OF WASH Sept. 139 1977 

4 Raw Coal ” 

Delivered Weight -.~’ 1 - 8.333 M.T. 

Ash % a 19.7 
F.S.I. -. 

Estimated Washed Wt. 

e: ** 6 
m 6.945 M.T. 

, 

b) Heavy Media Circuit 

Effective S.G. = 1.43 
Raw Feed \ 21.6 % 

Clean Coal -~ 7.1 % 

Reject 58.6 - % 

Calculated Yield 71.8 % 

We,ighed Yield 70.9 % 

Estimated Proportion of +28 Mesh in Feed 72.4 

Ash ” 4 l/2 F.S.I. 

Ash 7 F.S.I. 

Ash 1 F.S.I. 

Water-Only Cyclone Circuit 

Raw Feed 1417 % 

Overflow lo.-6 2 

Underflow 52.5 % 

Calculated Yield 90.2 % 

& of +65M in O/F 

Sieve Bend Overflow 

52.8 % 

7.9 % 

dl Froth Flotation Circuit - 

Raw Fee: 

Concentrates 

Tails 

Calculated Yield 

11.8 % 
8.4 % 

58.9 % 
93.3 % 

Ash 

Ash 

Ash 

7 l/2 F.S.I. 

7 l/2 F.S.I. 

1 F.S.I. 

Ash 8 F.S.I. 

Ash 8 F.S.I. 

Ash 8 F.S.I. 

Ash 1 l/2 F.S.I. 

. 



I  .  
. . .56 

'TECK MINING GROUP LTD. 

3ULK WA:2lhG DATA 

AD IT/SEAM 6/A WEST FORK LAB. NO. 9347 

BULK WASHING SUMPiRY (Coqt.) 

4 Clean Coal Mix Analyses a.d.b. 
. . 

(i) P roximate 

ADA% 9.3 RM.% 1.4 ASH% 7.3 VM.% 25.0 FC.% 66.3 

(ii).S.% D-53FSI 7 ~hlGI 70 BTU/LB 14169P% 0.003 

(iii) Dilawtion Test 

S.T. 365 M.D>T. 461 MC% 26 MD% 55 'i. NO. 1.043 
I. 

(iv) Giesler Plastometer Test . 

1 
'DDPM TEMP.(%C) ' 

START 1 I 417 

MAXIMUM 660 I 459 

FINf'L 
1' 

I 507 

RANGE = 90 
4 

'Clean Coal Mix Make-Up 

H.M, FINES 
CLEAN COAL FILTER CAKE CiEAN COAL MIX SHIPPED IN STOCK 

M.T. M.T. BBLS. M.T. BBLS. M.T. I BBLS. M.T. 

3.565 1.134 28 4.699 
i 

.  
.  

-_- . - .  ._~__~____-____-.-.-------- - . I I _ - - .  
- -  ._--___ - - . - - _  

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

&We y Engineering 
I .  Subaidiaw Of Gr**t West Sfael Industries 

. . __ .-. --- .--..---.-.-.~ 



Ij 
9347 I */a 

Lob. No. Date Sept. 19, 1977 ,‘-i-, -,-;-,.-:- ,-,--,- 

I 
300 

Client: TECK MINING SROUP LTD. 

: 

: . 
. ’ 

- 

I Sample Identification: SEAM A, ADIT 6 CM 

Starting Tempercture “C: 320 

Softeninq Temperature PC: 362 

Max. Diiutation Temp. “C: 461 250 

Contrcction % : -27 

Dilatation %: 49x . 

Final Temperature “C : 

G. Factor: 1.036’ 
200 

II I I I I i 
fALyy+py -+!Lu 

I I I’/ I I i I I I I 

. . . 

Yitle Date 

RUHR DILATOMETER TEST 
. . . 



CLIENT: 

SAMPLE : 

LAB. NO.: 

, 

TECK MINING GROUP LTD. 

CLEAN COAL ANALYSES OF “A” SEAM, WEST FORK 

9347 DATE: October 31, 1977 

. . . ji 

f 

ADM% MOISTURE ASH% VOL. .FC.% S% B.T.U. F.S.I. CALC. FACTORS 

9.3 1.4 7.3 25.0 66.3 0.53 I-4169 7 l/2 I air dried basis 

10.6 6.6 22.7 60.1 0.48 12851 --- as received basis 

7.4 25.4 67.2 0.54 14370 --- b dry basis 

r 

i/41 x 6~ 11 16.0 1 34.1 ! 

IOOM x 0 !I 8.0 1 100.0 

Birtfe y Engineering 


















































	478_PR_Bullmoose_77(1)A
	The 1977 Exploration Programme on The Bullmoose Property Sukunka River Area
	Table of Contents
	Introduction
	Property
	Diamond Drilling
	Surveying
	Geology
	Geophysical Logging
	Core Logging and Sampling
	Adit Construction and Bulk Sampling
	Coal Quality
	Coal Reserves
	Recommendations
	Statement of Qualifications
	Endorsement
	List of Illustrations



	478_PR_Bullmoose_77(2)A
	Maps
	Miscellaneous Cross Sections Bullmoose Property

	478_PR_Bullmoose_77(3)A_Part_1_of_4
	Bullmoose General Logs

	478_PR_Bullmoose_77(3)A_Part_2_of_4
	Bullmoose Detail Logs

	478_PR_Bullmoose_77(3)A_Part_4_of_4
	Bullmoose Stratigraphic Logs

	478_PR_Bullmoose_77(4)A
	The 1977 Exploration Programme on The Bullmosse Property Sukunka River Area
	Core Analysis (Confidential)


	478_PR_Bullmoose_77(4)A_Part I of II
	Seams "C", "E", "D", "B", "A" from the Bullmoose Project
	Table of Contents
	Introduction
	Results
	Adit #2, "C" Seam
	Washability
	Pilot Plant Washing

	Adit #3, "E" Seam
	Washability
	Pilot Plant Washing

	Adit #4, "D" Seam
	Washability
	Pilot Plant Washing

	Adit #1, "B" Seam
	Washability
	Pilot Plant Washing

	Composite A1 and A2 Seams
	Washability
	Pilot Plant Washing

	Composite A1, A2 and A Split
	Washability
	Pilot Plant Washing





	478_PR_Bullmoose_77(4)A_Part II of II
	B Seam - West Fork and Adit 6, A Seam - West Fork
	Table of Contents
	"B" Seam - West Fork
	Washability
	Pilot Plant Washing

	Adit 6, "A" Seam - West Fork
	Washability
	Pilot Plant Washing




	478_PR_Bullmoose_77(10)A
	Western Canada Project 1977 Journal of Expenses


