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PAUL WEIR COMPANY 

PROPOSED MINING PROJECT 

SUKUNICA COAL FIELD 

BRITISH COLUMBIA 

r . 

I INTRODUCTION & SUMMARY CONCLUSIONS 
. . 

Introduction 

Brameda Resources Limited has been carrying out an explora- 

tion program on their coal land leases in the vicinity of the Sulhnka 

River about 35 miles from Chetwynd, British Columbia. Please refer 

to Exhibit B for location. 

This report is a preliminary feasibility study, based upon 

results of exploration furnished by Brameda, including information on 

geology, diamond core drilling results, analyses of drill core samples, 

washability tests and maps of the area. Weirco engineers have visited 

the site, and supervised the collection and testing of bulk adit samples. 

While one and sometimes two other coal seams occur above the 

principal Charnberlain'seam in the-area under present consideration, it 

is assumed that only the Chamberlain seam will be mined, and this 

study is therefore predicated on only the Chamberlain seam. 

This report presents preliminary.concepts for the development 

of a proposed mine and mining program, with preliminary estimates of 

capital and operating costs, for initial development work and for sub- 

sequent production at an annual rate of l,OOO,OOO long tons of clean, 
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marketable coal. Cost projections are also included for operations 

at a production rate of 2,000,OOO long tons of clean coal annually 

if, through experience gained at the lower rate, it should prove 

possibLe to increase the capacity to the 2,'000,000 ton level. For 

reasons cited in the body‘of the report, we have reservations about 

this possibility -- .at least within the area explored to date, and 

on which the current study is based. 

Summary Conclusions 

The estimates presented in this report are preliminary and 

are based upon geherally good mining conditions. However, the ex- 

ploration has proven that there are faults in the projected mine area. 

In order to make a fully reliable estimate of the mining costs, and to 

establish the production rate that can be expected, it is our opinion 

that it is necessary to locate and determine what interruptions in the 

mining of the coal will be.expected in the faulted areas. 

We have proposed a small initial mining operation to mine 

across the faulted areas that are presently known and to locate other 

possible faults. Unless there are large areas undisturbed by faults, 

.the mine production and costs predicted herein cannot be realized. 

We project subsequent production at a rate of 1.0 million 

tons annually. The original investment for such an operation would be 

$25.6 million including mine facilities, preparation plant and rail- 

road, Assuming a 20 year life of mine, expenditures of $14.0 million 
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would be required for replacements of equipment and extension of 

facilities over the 1ife'o.f the mine. The coal reseives are capable 

of supporting production of an extremely high quality metallurgicd 

coal. We estimate total recoverable reserves of 26,000,OOO long'tons 

clean coal. Assum'ing a realization at the'port of $20.00 per long ton, 

which may or may not be conservative., and a'rail rate of $5.00 per long 

ton including port charges, realization at the mine might approximate 

$15.00. Refl.ecting our best interpretation of likely mining conditions, 

we estimate a total cash cost of production of $7.38 per long ton f.o.b. 

rail at the mine at the 1.0 million ton level of production. After 

allowing for income tax and replacement of equipment, generation of 

cash should approximate $5.00 per ton or $5.0 million annually. On an 

original'investment of $25.6 million, the potential rate of return is 

thus very attractive. 

We recommend that'Brameda proceed with the preliminary 

development of the. mine. 
. . 
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II EXPLORATION AND RESERVES 

Prospe'cting 

Fifty diamond drill holes (cored) have been drilled to date 

in the area under study, generally on apprbximately 2,000 foot centers. 

Forty of the holes are within the area currently being considered for 

mining in this report. 

Normal seam thickness (Chamberlain seam) averages approxi- 

mately 8.5 to 9.0 feet, excepting abnormal thicknesses at or near 

faults as mentioned in the following text. 

In addition to the diamond drilling, the outcrop has been ex- 

posed on the North and West boundaries of the area; Two adits have been 

driven in the Chamberlain seam. A bulk sample was taken from the No. 2 

adit for washability and coking tests. 

Interpretation of Results of Prospecting 

The surface geology, as developed for the general area, shows 

-that the area being considered for the mine lies between two major 

thrust faults. The area between the major faults is essentially flat 

lying or slightly pitching. The large proportion of the drill holes 

shows the normal coal seam indicating that there are probably substan- 

tial areas where the coal'bed is undisturbed. The general line of 

faulting is in a northwest-southeast direction. As is common to moun- 

tain areas when there has been sharp folding and thrust faulting, there 

are a number of minor faults associated with the main faults. This 

results in areas where the coal seam is repeated or the coal is 

I . . ’ 
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abnormally thickened due to lateral forces. Of the 50 holes drilled 

in the area, 13 were in fault zones where the coal bed was disturbed. 

In several cases the coal bed was thickened.to 1.5 to 2.5 times the 

normal thickness. While the alignment of the smaller faults is ir- 

regular and their frequency not clearly defi'ned, their general direc- 

tion will be the same as the major faults. 

Several holes indicated major vertical displacement of the 

seam. The amount of disturbance, the location of the faults and the 

difficulty of mining the coal seam through the fault areas cannot be 

precisely determined by drilling without drilling on a pattern so 

close as to be impractical in our opinion. 

Two of the drill holes show that the seam is split and a 

shale band is present in the seam. There is no indication'jn adjacent 

drill holes to indicate the extent of this split. 

A band of bone or carbonaceous shale is present immediately 

above the coal seam. In places this band is 8 'to 10 inches thick. It 

is anticipated that this bone or shale will be mined with the coal. 
'_ 

The initisl mine development work (limited scale) as projected 

herein will serve to define the geologic and coal seam conditions (that 

affect actual mining operations) to a much better degree than is pos- 

sible through drilling only. 

Estimate of Reserves 

The area outlined in Exhibit A contains approximately 6,100 

acres. Considering an average mining height of 8.5 feet, this represents 

5. 



PAUL WEIR COMPANY. 

83,pOO,OOO long tons of coal. in place without discounting for faulted 

areas. We believe that this should be discounted for coal either 

non-existing or unmineable at and in the vicinity of such faults. 

Pending development of further information, we are discounting the in 

place reserves by 25 percent for this reason, resulting in a total of, 

say 63,000,OOO long tons in place. The in place reserves must be 

further discounted for mining recovery percentages and losses through 

the preparation plant, which we estimate as follows: 

Total tonnage in place 63,000,OOO long tons 
Estimated mining recovery 50 percent 
Total. recoverable raw coal. 31,500,OOO long tons 
Recovery through preparation plant 84 percent 
Total recoverable clean coal, say 26,000,OOO long tons 

There are additional coal reserves east and southeast of 

the area of the proposed mine, but the extent has not yet been 

determined. _' 
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III COAL QUALITY 

The projected quality of the Sukunka area coal is based 

upon anslysis of the Chamberlain seam. Insufficient data at this 

date are available. on the Sheeter (upper Chamberlain) seam. 

Analyses have been studied of drill cores S-l through S-41 

and the bulk samples taken from No. 2 adit. Analytical methods have 

been in ,accordance with ASTM procedures. Cores and some of the mis- 

cellaneous analytical work were analyzed*by either Coast Eldridge, 

Vancouver; Commercial Testing & Engineering Co., Vancouver; or by 

Eastern Associated Coal Corp. at their Everett, Massachusetts Research 

Center. The latter was especially involved with the bulk sample 

analysis and movable wall coke oven tests. 

As of this writing not all of the analyses are, as yet, 

available. Petrographic analyses, for example, being conducted by . 

Dr. Spackman at the Pennsylvania State University, are in the process 

of being carried out. Enough data are available, however, to give 

reasonably accurateguidelines as to the quality of the Sukunka Chamber- 

lain seam. 

Table III-1 summarizes the core analyses on the "raw coal 

basisff. Average moisture, ash and sulfur contents are shown on an 

air dried basis, while volatile matter, fixed carbon, calorific value 

(Btu/lb.) are shown on a moisture and ash free basis (MAP). 
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Hole 
No. 

s- 1 

s- 2 

S-.4 . 

s- 5 

s- 8 

s-11 

s-12 

s-13 

s-14 

s-15 

_’ 

Table III-I 

BRAMEDA RESOURCES LIMITXJ 

SUUJNKA RIVER PROJECT 

CXWlBERLAIN SEQl CORE ANALYSES - RAW COAL BASIS 

Sample No. 

MAF Basis 
Depth, Feet Thickness, Recovered,' Air Dried Basis Fixed. 

Tc BC Ft. -Ft. Moist.,% Ash,% SUl.,% V.&i.,% C&on,% Btu/lb. 

s-012 

ex. 
iit: ex. 

s-041 

S-052 

S-081 

s-11-2 

s-12-1 

s-13-1 

s-14-1 

s-15-1 

432.0 

. 100.7 
100.7 

54.0 

512.7 . 

141.5 

275.0 

444.5 

369.5 

246.0 

229.0 

Coast-Eldridge Averages 

m . 

437.1 5.1 

12.9.5 28.8 
129.5. 28.8 

63.2 9.2 

521.8 9.1 

146.1 4.6 

283.0 8.0 

453.0 8.5 

381.0 11.,5 

257.0 11,o 

237.5 8.5 

4.5 0.70 

14.0 0.90' 
l&O 1.12 

6.5 0.55' 

8.0 0.47 

’ . 4.6 . 0.77 

6.0 0.37 

8.5 0.40 

11.5 ^ 0.52 

6.0 

8.0 

0.45 

oi43 

(0.50) 

. . 

3.45 

7.40 
7.90 

8.65 

6.90 

3.50 

6.85 

4.95 

5.65 

8.0, 

6.55 

(6.15) 

.0.38 26.13 

0.34 28.24 
0.57 26.40 

0.48 ’ 25.09 

0.64 21.22 

0.52 25.36 

0.47 26.01 

0.46 24.78 

0.47 25.82 

0.52 27.09 

0.45 23.92 

73.87 15879 

71.76 15594 
73.60 16267 

74.91 16020 

78.78 .16161 

74.66 15768 

73.99 16027 

75.22 16132 

74.18 16165' 

72.91 16052 

76.08 16093 - - 
_ _ -.~ 

(0.49) (24.92) (75.05) (16064) 
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Hole 
No. 

S- 6 

S-16 

s-17 

S-18 

s-19 

s-20 

s-21 

s-22 

S-24 

S-25 

S-26 

S-27A 

S-28 

S-29 

s-30 

s-31 

~ S-32 

.W . 

Sample No.. 

CH-6 ex. 

B-16-1 ex. 

A-17-1 

A-18-1 

A-19-2 
. 

A-20-1 

A-21-1 

A-22-l 

A-24-l 

A-25-l 
CH-25 

CH-26 

CH-27 

CH-28 

CH-29 

CH-30 

CH-31 ex. 

CH-32-1 
CH-32-2 

,. 

Depth, Feet Thickness, 
Tc EC Ft. 

912.7 917.4 4.7 

1,258.0 1,273-O lo+ 

276.0 283.0 7.0 

282.5 293.0 9.5 

157.0 162.5 5.0+ 

1,238-O 1,246;O 8.0 

625.5 634.0 8.5 

708.5 716.2 7.7 

909.5 918.0 8.5 

1,474-O 1,482.5 8.5 
1,474-O 1,482.3 8.3 

1,369.5 1,377.5 8.0 

1,234.0 1,243.0 9.0 

1,086.O 1,095.5 9.5 

1,515.2 1,525.0 9.8 

1,353.0 1,375.2 22.2 

1,530 1,545 15 

1,140.4 1,145.4 5.0 
1,145.4 1,155.0 9.6 

Table III-1 

(Continued) 

Recovered, 
Ft. 

2.0 

-4.0 

7.0 

9.5 

5.0 

4.5. 

7.5 

7-Y 

8.5 

8.5 
7.7 

6.5 

9.0 

9.5 

9.5 

21.0 

2 

5.0 
8.7 

Air Dried Basis 
Moist.,% Ash,% Sul.,% 

0.66 4.63 0.31 

0.78 10.33 0.33 

0.89 4.68 0.34 

0.75 4.73 0.46 

6.74 3.68 O-52 

0.58 6.85 0.50 

0.86 5.54 0.45 

0.82 6.14 6.58 

o-99 4.47 0.37 
.- ', 

0.74 
Oi68 

0.81 

0.81 

0.76 

0.78 

0.90 

1.02 

,0.93 
0.96 

4.11 0.35 
5.14 0.44 

6.74 0.47 

5.54 0.48 

5.91 0.43 

4.46 0.41 

5.21 0.43 

7.04 0.39 

7.55 0.30 
7.36 0.21 

MAF Basis 
Fixed 

V-M.,% Carbon,% Btu/lb. 

23.50 

24.07 

26174 

25.10 

. 26.97 

26.68 

24.21 

24.70 

24.39 

- 25.27 
24.63 

24.28 

23.40 

23.31 

23.88 

23.47 

24.83 

22.96 
23.57 

76.50 

75.93 

73.26 

74.90 

73.03 

73.32 

75.79 

75.30 

75.61 

74.73 
75.37 . 

15564 

15453 

15528 

15518 

15585 

15484 

15491 

15589 

15611 

15602 
15627 

75.72 15674 

76.60 15664 

76.69 15667 

76.12 15712 

76.53 15665 

75.17 15523 

77.04. 15607 
76.43 15539 
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Hole 
NO. 

s-34 

s-35 

S-36 

s-37 

s-3s 

s-39 . 

s-40 

s-41 

Note: 

smp1e No. 

CH-34 ex. 

CH-35 

CH-30 

m-37 

CH-3s 

CH-39 ex. 

CH-40 

CH-41 

Table III-l 

(Continued) . 

Depth, Feet 
TC BC 

MAF Basis 
Thickness, Recovered,' Air Dried Basis Fixed 

Ft. Ft. Moist.,% Ash,% Sul. ,% VA.,% 

913 951 38 32 1.10 

1,725-S 1,733-S 8.0 7.0 0.98 

1,203-S 1,213.5 10.0 8.5 1.04 

1,182.O 1,192-s 10.5 10.0 '0.74 

1,028.S 1,038.O ', 9.5 9.0 0.91 

4.88 0.33 26.70 

8.28 0.49 23.77 

7.60 0.39 24.27 

.4.58 0.49 -25.54 

5.07' 0.38 24.73 

Carbn,% 

73.30 

76.23 

75.73 

74.46 

75.27 

1,569.l 1,sso.o 10.9 

1,218 1,227 9.0 9-O l&O5 

529 53s 9.0 B.0 0.94 

Commercial Testing & Engineering-Vancouver Averages (O.SO) (5.5s) (0.43) (24.29) (75.71) 

es. = Excluded from calculation of averages. 

5.25 0.47 22.90 

6.02 0.47 23.01 -- 

77.10 

76.99 

Btu/lb. 

15593 

15620 

155sz 

15708 

15728 

15603 

15658 

(15022) 
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Examination of the MAF Btu values reported by Coast Eldridge 

and Commercial Testing 6L Engineering (Vancouver) shows that Coast 

Eldridgc values sre too high and the C.T.GrE. values 'arc the correct . 

ones. 

Table III-2 tabulates the analytical values of drill hole 

cores floated at 1.60 specific gravity. This more nearly represents 

the theoretical quality of coal to be expected by washing. One notes 

an average yield @ 1.60 of 97.1 percent, with an inherent moisture 

(air dry moisture) of 0.8% percent; ash content of 4.62 percent; sulfur 

at 0.42 percent; volatile matter of 22.52 percent;, Btu value of 14792 

aud an FSI of 9. The average Gieseler fluidity in D.D.P.M. was 149. 

Ash ranges from 4.06 to .5;96 percent; sulfur 0.22 to 0.49' 

percent and Gieseler fluidities from 67 to 417 D.D.P.M. The FSI re- 

mained consistently high, between 8 and 9. 

All these cores indicate exceptionally high quality coal of 

the medium volatile rank and give the indices of being a strongly 

coking coal. 

It is generally true that coal core analyses are of somewhat 

higher grade than that obtained from proper bulk samples. The cores 

did not contain the boney coal and/or carbonaceous shale band which 

lies directly above the Chamberlain seam. Also, in actual mining 

practice some of the roof and/or bottom gets into the product. All 

these'impurities raise the ash'and'lower the yield from that shown 

11. 





in the analyses of the coal cores. Tiiis is why special attention is 

a,ttached to analyses of the bulk samples and allowariFe made in yields 

of coal. in comparison to theoretical recoveries. j 

Float and sink analyses of the No. 2 adit bulk samples are 

shown in Table III-3. The raw coal analysis of the coal crushed to 

minus 2 inches show 12.10 percent ash in the 2" x 28 mesh sizes and 

. 0.47 percent sulfur. The minus 28 mesh, which amounted to 16.0 per- 

cent by weight of the sample, ran 7.4 percent ash and 0.56 percent 

sulfur. Sample procedures for the bulk sample are shown in Exhibit A. 

The yield of coal at 1.60 for the 2" x 28 mesh is 85.26 per- 

cent at a 4.52 percent ash, but when combined with the raw 2% mesh x 0, 

the product ash is increased to 5.,4 percent. 

The washability characteristics as shown in Table III:3 and 

in the cu-rves shown in Figures 111-2, III-3 and III-4 indicate that 

at all size ranges the' Coal is an "easyrl coal to clean, with little 

or no "near gravityrr material at the normal separating gravities; i.e., 

1.45 to 1.60. 

The froth flotation test made on the 28 mesh x 0 fines indi- 

cates an exceptionally easy coal to float with a high yield and a very 

low ash. For exanple, a yield of 93 percent is obtained at 4.0 percent 

ash level. This is shown in Figure 111-5. 

Figure III-1 shows the size distribution of the bulk saT.ple 

crushed to minus 2 inches. 
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Size 

2" x 3/4" 
(20.5% by Wt, of 

Total Sxu$e) 

3/4" x l/4" 
(25.6% by Wt.) 

2" x l/4" 
(Composite) 

- (46.1% by Wt.) 

Specific 
Gravity 

-1.35 
1.40 
1.50 
1.60 
1.70 
1.80 

i-l.80 

-1.35 
1.40 
1.50 
1.60 
1.70 
l.SO 

+l.SO 

-1.35 
1.40 
1.50 
1.60 
1.70 
1.80 

4.1.80 

Table III-3 

BRAMEDA REOURCES LIMITED - 
SUKUNKA RIVEX - CILW3ERLAI.N SEAM 

FLOAT & SIAX ANALYSFG - BULK SAXPLB ADIT NO. 2 -- 

Direct Cumulative Float - 
Wt.,% I_ Ash,% SUl . ,% wt. ,% Ash,% Sul.,% 

59.6 3.4 
8.9 10.9 
4.4 '16.8 
2.2 26.7 

'10.8 7.9' 46.9 41.9 

0.36 59.6 
0.24 68.5 
0.27 72.9 
0.60 75.1 
0.40 83.0 
0.53 93'.8 

6.2 78.7 0.40 100.0 
-- - 100.0 $7.58 53 

65.5 3.3 
7.6. 9.9 
5.0 16.1 
2.5 24.7 
5.6 39-S 
5.4 .4?,3 
8.4 73.4 -- 

100.0 .15.28 

62.88 3.34 
S.18 10.38 
4.73 16.39 
2.37 25.53 
6.62 40.91 
7.80 47.05 

0.38 65.5 
0.38 73.1 
0.43 78.1 
0.63 SO.6 
1.51 86.2 
1.86 91,6 
0.60 100.0 
0.55 

' 0.37 62.88 
0.31 71.06 
0.36 75.79 
0.62 78.16 
0.92 84.78 
1.04 92.58 

7.42 75.37 0.53 100.00 ___-- 
100.00 16.30 0.47 

3.40 0.36 100.0 
4.37 0.34 40.4 
5.12 0.34 31.5 
5.76 0.35 27.1 
9.20 0.35 24.9 

13.54 0.37 17.0 
17.58 0.37 6.2 

17.58 0.37 
38.49 0.40 
46.29 0.44 
51.08 0.47 
53.23 0.46 
58.50 0.48 
78.70 0.40 

3.30 0.3s 100.0 15.28. *0.55 
3.99 0.36 34.5 3s.04 0.87 
4.76 0.3s 26.9 45.99 1.01 
5.38 0.39 21.9 52.Sl 1.15 
7.62 0.46 19.4 56.44 1.21 
9.96 0.55 13.s 63.19 1.09 

15.2s 0.55 8.4 73.40 0.60 

3.34 0.37 100.00 16.30 0.47 
4.15 0.36 37.12 38.25 0.64 
4.91 0.36 28.94 46.13 0.74 
5.54 0.37 24.21 51.94 O.Sl 
8.30 0.41 21.84 54.Sl o.s3 

11.57 0.47 15.22 60.S6 0.79 
16.30 0.47 7.42 75.37 0.53 

Cumulative Sink 
wt. ,% Ash,% SUl.,% 

G . Page 1 of 2 



Table III-3 

(Continued) 

,Size -I_ 

l/4" x 2s I.h:sh 
(37.9% by Wt.> 

2" x 28 Mesh 

(84.0% by Wt. of 
Total Sample) 

Specific 
Grzvity -- 

-1.35 
1.40 

1.50 
1.60 
1.70 

1.80 
-P1.80 

-1.35 

1.40 
1.50 

1.60 
1.70 
1.80 

+I.80 

Direct Cunulative Float Cumulative Sink 
wk.,% I\sh,% Sul.,% Kt L ,% Ash,% SUl. ,% 1vt . ,% Ash,% SUl. ,s 

85.1 2.50 0.43 s5.1 

4.6 8.30 0.47 S9.7’ 
2.8 15.30 0.70 92.5 

1.4 23.90 0.90 93.9 

2.8 44.70 1.32 96.7 

0.6 56.40 1.36 97.3 

2.7 79.06 0.48 100.0 
1oo.o 

-- 
7.00 0.45 

72.91 2.90 
6.56 9.72 

3.86 16.03 
1.93 '25.00 
4.90 41.89 
4.55 47.61 
5.29 76.21 -- 

100.00 12.10 

28 Mesh x 0 = 16.0% by\Vt. of Sample @ ?.4% Ash. 

0.40 72.91 

0.36 79.47 
0.47 83.33 
0.71 . 65.26 

1.02. 90.16 

1.06 94.71 
0.52 100.00 
0.47 

2.50 0.43 
2.80 0.43 
3.18 0.44 

3.48 0.45 

4.68 0.47 
5.00 0.48 
7.00 0.4s 

2.90 0.40 100.00 

3.46 0.40 27.09 

4.04 0.40 20.53 
4.52 0.41 16.67 
6.55 0.44 14.74 

8.52 0.47 9.84 
12.10 0.47 5.29 

100.0 

14.9 
10.3 

7.5 

6.1 
3.3 
2.7 

' 

7.00 0.48 
32.67 0.75 
43.55 0.s3 

54.10 0.94 

61.03 0.95 
74.89 0.64 
79.00 0.48 

12.10 0.47 

36.S7 0.67 
45.55 0.77 
52.39 0.84 

55.97 0.85 
62.99 .0.77 
76.21 0.52 
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BRAMEDA RESOURCE LIMITED 
CHAMBERLAIN SEAM - ADIT NO. 2 

SPECIFIC GRAVITY 2" x l/4" (46.1% Total Wt.) 
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CHAMBERLAIN SFAM - ADIT NO. 2 

2.1 2.0 1.9 

BRAMEDA RESOURCES LIMITED 

“‘_ 

SPECIFIC GRAVITY l/4" x 28 Mesh (37.9% Total Wt,) 
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CKWBFXLAIN SWd - ADIT NO. 2 
2.1 2.0 I.9 

BlUhfEDA RESOURCES LIMITED 

' SPECIFIC GRAVITY 2" i2.S Mesh (84.0% Total Wt.), 
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Table III-4 contains the tabulated data on sizing, proxi- 

mates, flotation, etc. made by Eastern Associates on the No. 2 adit 

bulk sample. The proximate analyses are on a raw coal basis. Note 

that the coarser sizes (on a raw coal basis) are low in FSI; This 
, 

is normal for coal in this area, due to its higher durain content. 

The sample of all sizes combined shows FSI of 9. 

The grindability (Hardgrove) indicates this is a soft, 

friable coal, but not quite as soft as coal of low volatile rank. 

Table III-5 gives the analyses of the bulk sample prepared 

for the coke oven tests. This produced a yield of 

5..4 percent ash content at a separating density of 
* 

28 mesh which, when combined with 'raw 28 mesh x.0, 

85.2 percent at a 

1.60 on the 2" x 

gives a yield of 

87.5 percent overall. 

Table III-6 shows the expansion properties of the coal, 

Gieseler fluidity and Audibert-Amu dilatometer results. 

This is an expanding coal as shown by the sole heated oven 

test and later proven in the movable wall oven tests. This means 

that the coal would require blending with high volatile coals to bring 

the expansion down to practical limits. The Gieseler fluidity was 

200 D.D.P.M. with a temperature range of 75 degrees. The dilatometer 

test showed a maximum contraction of -29 and a maximum dilation of +40. 

All these conditions are normal for coal of this rank. 
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Table III-4 

i 

. 

Screen Size and An.?lytical Data 
._ _.- 

Paul vcir co. Sanple 

BPXNE~A, Lot #l (6935) . 

Preliminary Screen @ 2-inch Round Hole, wt % 
Plus 2-inch 23.4 
Minus 2-inch 76.6 '. 

Secondary Screen (includes +2-inch Rd. Crushed to Xinus 2-inch) 

%. - % cum 
2-inch Rd x 3/4-inch sq . 20.5 20.5 

3/4-inch sq x l/4-inch sq 25.6 46.1 . 
l/4-inch sq x .28 mesh 37.9 84.0 

28-mesh. x 0 16.0 100.0 

28-mesh x 0 Size Consist, Tyler Mesh, wt % 
% % curl 

28K x 48M 28.0 .28.0 
48M x 10&l 34.4 62.4 

100x x 200X 18.0 80.4 
Minus 200M 19.'6 100.0 

Sa;r.nle 2" x 314" Heads 314" x l/4" Heads l/4" x 28X Eeads 28X x 0 liead 
Pro,:inate Analysis, 

% dry ;asis 
Volatile ?ktter 19.7 19.7 22.7 23.9 . 
l?Jxcd Carbon 63.0 64.0 69.7 ;. 68.7 
Ash 17.3 16.3 7.6 7.4 

su1:ur, % 0.42 0.60 0.50 0.56 
3-l/2 

::; 
Free Swelling Index 2 . -_ .._ 9 
Gricdability 78.8 81.1 91Y4 ---- 

28M x 0 Fractions 7 I 
hsh Content of Sieve Test Fractions, % dry basis 

28M x 4SM 
4SPI x 100x E 

1OOM x 2ooI"f 7:7 
MillUS 2OOM 9.3 

Froth Flotation 
Cum %, dry basis" 

Frorh Increments 'Yifld Ash SuEur 
\ 1 - 20.6 2.3 0.50 Seagent : 

2. 63.2 2.8 0.52 
3 83.0 3.1 0.52 MI3 
4 91.4 3.7 0.53 
5 ' 95.9 4.5 0.54 
6 97.7 5.2 0.55 

Tailinp ' 2.3 6.9 0.56 
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. Table III-5 

'. _ - . __ 

Head Clean Coal Analyses. . 
&oximate Analysis, % dry basis 

Volatile Xatter 22.7 
Fixed Carbon I 71.9 

Ash 5.4 

Sulfur, % 9.48 

~'ree Swelling Index 9 

BTU 
Grindability 
Ash Fmion 

Yield of Clean Coal (2" rd x 28 M) washed @ 1.60 SF. gr. 
Total Yield of Coal, 2" rd x 28 N washed @ 1.60 sp gr. 

plus unwashed (281rxO) fraction 

‘.' 

85.2% 

87.5% . 
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Table III-6 ' ' 

mALYSE$ AND BENCII-SCATX TESTS 

BiUiiDA Lot #l (6935) 
I ., 

Sole-Iiested Oven (ASTH Dk114-64) . . 

.E>~z-xs~on (+) olt Confkaction (-> * 

cd 55 lb/m ft aad 1.0% Koikture +9 
@ 52 lb/m ft and 2.0% Moi$Fure -i-2 

Proximnte Analysis, % dry basis 

Volatile Natter 
Fixed Carbon 
i;sh . 

Free Swelling Index 

;. 22.7 
71.9 r 
5.4 
9 

* 

Gieseler Fluidity (ASIX 32639-67T)' 

start, 1 ddpm, OC \ 417 
F5na1, 1 ddpn, OC 49.2. 
Range, Co 75 
Hax. Fluidity Temp, OC 462-465 
&IX. Fluidity, ddpn 200 

. _'. . 

AudLbcr'~-Arnu Dilatoneter (IS0 Recommendation No. 228) 

Max. Contraction, % ' -29 
Kax. Dilatation, % : . '-I40 

Temperature, "C 

Of Softening 38s 
Of Max. Contraction 430 
Of Max. Dilatation 460 

. . . 

‘. 
'LAR:mld 
11/10/70 

Eastern Associated cod Corp. 
Research Center 

138 Robin Street 
Everett, Kassnchusetts 02149 

. 

24. 
. 



Coke oven test data are shown in Table 111-7, using the 

100 percent Chamberlain washed coal. The information includes coke 

size analyses, shatter test, ASTM tumbler test and JIS drum tests as 

well as coke yield, porosity and apparent specific gravity. 

, 

The results are excellent. Of particular interest is the 

ASTM (Tumbler) stability of 59.7 percent at plus one inch and the JIS 

drum test at 15 mm. giving 94.2 percent. This is an exceptionally 

hard, dense coke. 

Table III-8 gives the coke oven log data, while Figure III-6 

gives a graph of the oven test as well as,pertinent data. 

Table III-9 gives the coke test data of a blend of 70 per- 

cent high volatile and 30 percent Chamberlain seam coal. This reduces 

the coke oven pressure to acceptable limits,' but at a slight reduction 

in coke strength. However, its coke stability of 55.2 percent and the 

JIS drum strength of 93.4 ljercent at 15 mm. is still quite high. 

Table III-10 and Figure III-7 give the testlog data of the 

oven test using the 70 percent h.igh volatile blend. 

In summary,~the Chamberlain seam is a low ash, high quality 

strong coking coal of excellent properties. Its ASTM rank is Mvb. 

Its IS0 number is 434, with a Gray-King of G-6 ,to G-8. 

Its Roga Index is over 45 and its free-swelling index is 8 

to 9. Its volatile matter content of 22 to 25 percent (MAF) and 

Gieseler fluidity places it in the lower range of the medium volatile 

25. 



Table III-7 

S-JXXAI?~ OF TEST RIWJLTS 

COKE OVEA' TESTS 
\ 

Test ;\a. PW-CA- 13 
3C"C?: 11-Z-70 

Blad Coapssitioa, 'wt.% .' 

Brkneda Lot 81 (6935)' 100% 

X~LLV. Colciag Time in 17-inch Wide Oven, hr 
Xoisture, % 

15.8 
. 2.8 

?u;vcrization; % minus ,118 inch 
3ulk Doxity in Ovm, lb/w ft. 

86.1 
48.8 

Coke scceec Test, cum % 
: 

on 5-inch. 
O- . . 4-inch 
02 3 - in& 
Cn 2-izch 
h l-l/Z-inch 
CX l-inch 
Xinus l/2-inch 

s:-- I.rttar lest, c'ia % (&TX ~-144-66) 

02 2-5xn 
G3 l-l/2-inch 

TmbL:-.- Test , cuin % (I&i 0294-64) * 

02 l-inch 
Oil l/&inch 

JIS PJrum Tes'; (From JIS-K2151-1960 

*’ 

‘i 

: 

--__ 

2.5 
30.1 
72.6 
90.8 
96.4 
2.6 

\ 

60.8 . 
86.8 

. 

., ‘,. 59.7 
68.4 

29.8 
90.0 
94.2 
95.7 

, .+?cr;nt SpxEic Gravity 
Cskc rJsrosi';y 
YLell 0: Coke, % dr)r basis 
C&C.;: Pressure, psi 

. 0.89 
48.3 
79.3 
3.6 

-LAI( : x.x 
11/10/70 

Eastern Associated Coal Cozp. 
Research Cznter 

138 Robin Street * 
Ever&z, Xassachusetts 02149 
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Table III-8 
., 

OVEN LOG SIIEIX 

100% CH,%~BEl?LAIN SFAM 
pre-peak 'n&Y?? psi 

peak \ L3d-~ psi 
1 p&L p%&;i-= JQ-$.-e~s~vc-~ 

EASTERr\r ASS&TED COAL CORP. 

Research C&ter 
.% 1 

Coke QuaEty Oven Test Smxifications' * 

Sheet No. 1 

Rate 34 "F/Hr.' : 

Signal Center Tenp. -f 

Signal Coking Time ./LY :,? 0 Hr:Min. 

Time of Tush 
//a :: 7-y Hr:Mm. 

Moisture 2.8 % 

Bulk Decsity ,y%Y Lb.&.Ft. 

Watt Meter, Final ,F.? &'ic- Kwii . '. 

b7sr.&X?ter, Initial /?;od KWI~ 

Gras Consumption .7(-i- Km '. " 

c) : 12. Flues, 7)/K/ s>/,: 9)/;i'c 
* 

Holdin;: Flue Yemp; /J&7 OF 

', 1 zq 
‘2 ': --yg? 

%L 
-&. 

5 
6. " 

p 7 
2;: 7 

7 y-3) 
.8 3-3 

9 &- 
10 '. _' .2.< 
11 ';=? 
I2 2 7 

P.S. Max.+s Pressure 

P.S. Time of Peak - y-.sn~ . A..... 

C.S. Xax.Gns ‘Dressure Lb/Sq.in. 

C.S. Time of Peak Hr:>Iin. 

Pha'se Voltage ,(;y *j/Z @ 

J,S-102 
.27 . 
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'Table III-9 

SWiRY OF TEST RESULTS 

COKE OVEN TESTS 

Test So. PW-CA-14 
Date: 11-G-70 

Blend Coqmsition, wt.%. 

Bra&da Lot #l (6935)' 30%. Chamberlain 
High Volatile' (6921) 70% Wharton No. 2 

E&v. Coking The in l7-inch Wide Oven, hr 
Xoistirre, % 

,.' 15.1 

Puiverizatioa, % minus l/8 inch '. . 1.0 
. . .' 

Sulk Dexity i;l Oven, lb/q ft 
84.4 
52.3 

Coke Screea Test, cura % '. ., '. 
. 

07. 5-iach :. 
02 4-irich'., : 
On 3-inch 
on 2-inch 

: 
: ,_ 

- h l-l/2-inch 

Ofi l-inch 
Xzus l/2-inch '. 

shatter lest, cua % (AS'?34 D-144-661 - 

oa 2-iilch 
0;; l-i/2-inch I 

Tuzble: lest', cun % (AS& D294-641 . . . .,,,'. 
. 

On l-iach 
0l-I l/4-inch 

JIS Drun Test (Fros 

._ 

JIS-1(21X-1960 

.: t 

:. 
. 

. . : 

‘. 

--_- 

---- 

.15.6 
63.0 
87.6 
96.5 
1.9 

54.4 
83.4 

55.2 
68.0 

17,5 
85.5 
93.4 
95.1 

Apparczt Specific Gravity 0.36 
co:ce i?orosity 49.9 
Yield of Coke, % dry basis 72.5 ' 
C&kg Iressure, psx 0.8 

Eastern Associated Coal. Corp. 
Research Center 

_. .' 138 Robin Street 
Everett, Massachusetts 02149. : ' : 

29. 
r 



Table 111-m 

COKE OVEN LCG SHIEET 

70% HV 30% CHAMBERLAIN .i 

pm-peak psi 

'. peak fLQ,R psi 

Research Center , 

Coke Oualitv Oven Test Smxifications 

Sheet No. 1 

Watt Me?er, Final 
3 p.;j/ i(wH - P.S. Max.Gas Pressure Lb/Sq.In. 

;‘b.y~* h7rRI,' 
Wats ?leter, Initial. / 

P.S.,Time of Peak IIr:Nin. 

2-y p K\Jx 
C.S. E~as.Gas Pressure 

Gross Consumption 
Lb/Sq.& 

c: Kr. Flues, 7&$-S) ,Zkifi9>~‘ 
C.S. Time of Peak Hr:>lin. 

Holding Flud'Tenp~.' -.~????-" 
Phase Voltage 31.~~ '/k,!--;-' /.2x 

"F , 7- - 





rank of coal. In fact, it is probable that a considerable proportion 

of the coal could be substituted for the low volati\e coal in many 

coal blends. Its low ash'.and low volatile content give it an excep- 

tionally high effective carbon content for bl.ast furnaces. 

’ 
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IV MINING 

Mining Conditions 

The Skeeter seam is present about 20 to 30 feet above the 

Chamberlain seam. The se'am is split with' several shale bands of 

varying thickness'. Because of the small interval between the seams 

it is not considered practical to mine both of the seams in the same 

area. 

The immediate roof above the bhamberlain seam is a band of 

bone or carbonaceous shale. This material easily breaks free from 

the shale above. It may be difficult to hold, and the assumption is 

that it would be extracted with.the coal. Where observed in the No. 2 

adit, the bone band was 6 to 8 inches thick. The shale above the bone 

is a firm, gray silty shale and should make an excellent roof. 

In the development stage, the possibility of holding the 

bone band may be worth considering. This would require leaving top 

coal of 12 to 18 inches. If feasible to hold the top coal, a much 

cleaner raw product can be produced. 

The floor is a sandy shale to sandstone.and should be satis- 

factory for hauling with rubber-tired equipment. 

There are several sandstone layers from 10 to 60 feet thick 

within 100 feet of the top of the coal seam. In some of the drill 

holes a 30 foot sandstone is only a few feet above the Skeeter seam. 
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We would assume that the mine will be wet and that pumping 

a fairly large quantity of water will be required. This should not 

present a serious problem.' 

The roof as observed in the No ..2 adit can be supported 

over the normal. entry width with roof bolts. Through faulted areas 

a considerable amount of timbering will be required. 

Mining Operations 

Preliminary development during' the first two years will be 

limited to a small scale minjng operation, producing run-of-mine coal.. 

This development will consist of driving three entries on 

80 foot centers with cr0sscut.s on 100 foot centers. One continuous 

miner unit (one continuous miner, two shuttle 'cars, one roof bolter 

and one 36-inch belt conveyor) will constitute the face unit. 

Materials and supplies will be transported by battery tractor units. 

A rock loader and rock drilling equipment will be required for driving 

through and.grading -through fault zones. 

This mining unit wili operate for about two years during 

which time a decision' is made as to the ultimate practicable size of 

theproposedmine, and the most suitable plan for extraction at full 

production rates. It is felt that these decisions will be possi'ble 

after perhaps about 10 to 12 months of this initial development period, 

at which time steps would commence'for the design and erection of the 

preparation plant, construction of railroad and other surface facili- 

ties and procurement'of equipment for full production. 
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The proposed operation would employ a room and pillar 

system of mining. Initially we propose the system without pillar 

extraction and based on that we have used 50 percent mining recovery . 

in estimating recoverable reserves. With experience in the mining. 

operation, and in the behavior of the roof, pillar recovery may prove 

tc be prc.ctical, in which case overalb Ynining re~ove.ry~~ mubd in- 

crease to possibly 65 percent. 

The room and pillar system as compared to longwall operation 

is much more flexible.. Undoubtedly, there will not be sufficient in- 

formation to Locate in advance and in detail all the abnormalities 

such as faults, roL1.s or variations in seam height. Longwall systems 

require a uniform block of coal with consistent conditions to be highly 

productive. Room and pillar systems with continuous miners and shuttle 
* 

car operation can be developed to mine in odd shaped blocks, such a.4 

the variations in the seam and geologic conditions may require. 

Also, the loss or disruption to the operation of one con- 

tinuous miner or conventional unit due to seam abnormality does not 

have the same detrimental effect'on overall mine production as would 

the loss of production from one longwall face. The estimates of the 

cost of production are based upon what we believe can be expected from 

experience in similar conditions. We believe it is unreasonable to' 

project production for these units comparable to the best performance 

in the U.S.A. because min,cs in the U.S.A. with the high production 

recoGds have men available'with many years of experience in the super- 

vision, operation and maintenance required for this type of equipment. 
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Most of the men required for this operation will have no such ex- 

perience and no doubt will' have to be specifically trained and gain 

experience on this project. / 

Practically al.l.of the are's considered in this report for 

mining has less than 1,500 feet of cover above the Chamberlain seam. _ 

In an additional area southeast'of the proposed mining the cover is 

apparently 1,500 feet plus. If and when mining is projected into 

that area it may be necessary to change to the longwall system of 

mining. 

Basically the proposed mining plan as outlined on Exhibit B 

consists of driving a series of main and sub-main entries. The posi- 

tion as outlined presumes a pattern of.faulting. The location of the 

thrust faults which will interrupt the normal mining plan can only be 

determined by the proposed initial development entries, which infor- 

mation will form the basis of the possible interference pattern ex- 

pected from faulting. . 

A series of panel entries and room panels are to be driven 

for distances of about 2,000 feet from the main and sub-main entries. 

The extent of the coal between fault zones will determine whether the 

panels may be on one side or both sides of the main entries. 

Coal would be mined with rotating head type continuous 

miners. The coal would be loaded into rubber-tired shuttle cars and 

trammed for distances up,to 400 feet for transfer to belt conveyors 

which would convey the coal from the mine. 
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Several units of equipment are included for rock loading 

as it is anticipated that considerable grading will be 
\ 

required to 

cross the faulted areas. I 

Mine supplies and men would be transported by rail from 

the mine portal to the panel. entries. Rubber-tired equipment would 

be used to transport the supplies to the face areas. 

Rock would be loaded into rail cars and transported out 

of the mine for disposal. 

Main and sub-main entries are projected in groups of seven. 

This provides for two intake airways, three return airways, one belt 

haulage entry for coal and one track haulage entry for supplies, men 

and rock. Entries are' to be drive'n 18 feet wide on 80 foot centers. 

Panel entries 2,000 feet long are driven on 80 foot centers. 

Three entries (one intake airway, one return airway and a center entry 

for coal haulage on a belt conveyor). woriLd be required. Rooms would 

be 22 to 26 feet wide on 60 foot centers and 300 to 310 feet deep. 

Panels would be spaced 750 to'810 feet apart. 

The main entries would be projected so that the three initial 

development entries will serve as three of the seven mains ultimately 

'required. 

Coal from the mine will be delivered to a hillside storage 

pile, reclaimed from storage and conveyed by belt conveyor to a raw 

coal storage bin for deLivery to the preparation plant in the valley 

below the mine portals. This requires a downhill conveying system 

about 17,000 feet long. 
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Size of Mining Operation 

We believe that at this stage the projected mining operation 

should be based on production not exceeding l,OOO,OOO long tons of 

clean coal per year. Thera are a number of reasons for not planning 

the mine larger than this at the present time. Certain adverse _- 
mining conditions will be encountered, such.as faults, rolls, water, 

steep grades, and poor roof in areas of faults. There is presently 

a shortage of qualified supervisors and men. Training the number of 

men required for supervision and the operation and maintenance of the 

equipnent is difficult for'even a one million ton per year operation. 

Therefore, our current plans call for operating the mine at 

the one million ton per,year level, with the possibility, but not finn 

assurance, that if at the end of a 5 year period mining conditions and 

available personnel warrant expansion, the mine might then be increased 

to two million tons per year at that time. 

Proposed Schedule of Operations 

. 
Stage 

I Development R.O.M. Coal 

II One Million Tons/Year 

Then (Conditions Permitting): 

III Two Million Tons/Year 

S Years @ 2,000,00O~Tons/Year 
TOT& 18 Y+iRS 

Year 
Production 

Long Tons Clean Coal 

; 
200,000 
300,000 

z 
650,000 
650.000 

5 
6 

l,ooo:ooo 
1,000,000 

7 1,000,000 

9” 1,500,000 
1,750,000 

10 1,750,000 
11-18 . 16,000,000 

26,000,OOO 
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V COAL PREPARATION 

As a study of the washability data on the bulk sample shows 

(see Section III - Coal Quality), the Chamberlain seam is a relatively 

easy coal to clean. Usually the difficulty of separation is based 

upon the percent of near gravity material at the specific gravity.of 

separation required to meet the market ash and/or sulfur requirements.' 

The quantity of near gravity material affects yield, efficiency of 

separation and, of course, the choice of processes used to clean the 

coal. 

A study of the washability curves (see Figures 111-2, III-3 

and 111-4) shows that a specific gravity cut point at 1.60 would, 

theoretically, give a 4.52 ash and a yield of 85.26 percent for the 

21r x 28 mesh size. This represents 80 percent of the raw coal. 

If no cleaning (froth flotation) is done on the 28 mesh x 0, 

the balance of the raw coal (28 mesh x 0) runs 7.4 percent ash. A 

combination ofmthe washed 21' x 28 mesh with the raw 28 mesh x 0 would 

give approximately a 5.5 percent ash product. 

If it is felt necessary to produce a lower ash, it would 

probably be desirable to install froth flotation for cleaning 28 mesh 

x, 0. 

Table V-l gives the basis for coal preparation plant cal- 

culations at l,OOO,~OOO long tons per year of product. &pending on 

the processes used'this means a plant of 400 to 420 tph of raw feed. 

.. . . 
. . 
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Table V-l 

BASIS FOR COAL PREPARATION PLANT CALCULATIONS 

BRAMEDA - PINE PASS,'SlXDNICA RIVER 

(Preliminary Study - November 1; .1970) 

Capacity Metallurgical Coal Required = l,OOO,OOO Long Tons/Year 

@ 240,day year = 4,200 long tons clean coal per day 
4,700 short tons clean coal per day 

. Plant "A" @ 80.5% Yield = 1,240,OOO Long Tons ROM/Yr. 
Plant lrBtt @ 84.0% Yield = 1,190,OOO Long Tons ROM/Yr. 

Plant "A" @ 
= 
= 
= 

4,700 Short Tons/Day Clean Coal . 
5,850 short tons/day raw feed 
300 tph @ 20 net hours/day/3 shifts 
420 tph @ 14 net hours/day/2 shifts 

Plant lrBrr @ 4,700 Short Tons/Day Clean Coal 
= 5,600 short tons/day raw feed 
= 280 tph @ 20 hours/day 
= 400 tph @ 14 hours/day 

Calculated Yields 

Plant "A" - Baum jig on 2" x 28 Mesh + Raw 28 Mesh x 0' 

Jig Efficiency = 92% of‘theoretical recovery @ 1.60 
Specific Gravity 

211 x 28M = 85.0 x 92.0 = 78.0% Yield 
28M x 0 = 90% Yield (i.e. 10% loss in system) 

2" x 28M = 80% x 78.0 = 62.5% 
28M x0 = 20% x 90.0 = 18.0% 

80.5% Calculated Total Yield 
Baum Jig Ash = 5.0% 
Raw 28M x 0 = 7.5% -. 
Weighted Ash = 5.49% Clean Coal . 

Plant lggti - Heavy.Media on 2" x l/411 
Compound Water Cyclones or Deister Tables on 

l/411 x 28M 
28M x 0 Raw 

0 1.60 Specific Gravity 
2" x l/4" = 78.16 x 98.0 efficiency = 76.0% 
l/481 x 28M = 95.0 x 96.0 efficiency = 91.0% 
76.0 x 46.0% (Wt. %> = 35.0 
91.0 x 34.0% (wt. %) = 31.0 
90.0 x 20.0% (Wt.'@ = 18.0 

84.0% Yield 
IMS Ash = 5.5 
CWC Ash = 4.0 
28MxO ' = 7.5 
Weighted Ash = 5.41 % Clean Coal 
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The preliminary flow sheet and estimates of cost for the preparation 

plant are based upon a capacity of 400 short tons per hour feed to the 

plant. This is based upon 2 shift operation or 14 hours per day. 

In order to increase the production'from l,OOO,OOO to 2,000,OOO 

long tons of clean coal per year, the capacity of the preparation plant 

would be 800 short tons per hour operating on the same 2 shift basis; 

By operating the' plant 3 shifts, or 18 hours per day, 6 days 

per week, 300 days per year, a plant of 500 short tons per hour raw coal 

feed can process the 2,000,OOO long tons of clean coal per year. 

The flow sheet shown in Exhibit C and the calculations in 

Table V-l are made to show two systems of washing. 

Plant "A" is using a Baum type jig to washthe coal. Plant "E" 

shows the use of a heavy media process.for the coarse coal and either 

Deister tables or compound water cyclones for the 3/S" x 28 mesh. In 

both cases the 28 mesh x 0 is recovered without froth flotation. 

Ei.ther scheme should give about a 5.5 percent ash in theprod- 

uct. However, there is a substantial difference in the expected yield 

between the two schemes, due to the relative efficiency of separation. 

Plant clBrr would increase the yield 3.5 percent. We are not too confident 

about the efficiency to be obtained.from the compound water cyclones, but 

feel rnorx assured that the Deister tables would give the required ash and 

recovery. This is subject to further investigations. At this stage, we 

wouldbe inclined to favor the Deister tables and Plant I!B~' over Plant tlAt1. 
. 

It should be emphasized that the flow sheet as herein presented 

is "Preliminarylr. Pull' discussion of requirements and a more detailed 

study will'be necessary before a final flow sheet is prepared. 
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Plant "A". It is envisioned that the run-of-mine coal will 

be coming from the mine mouth by belt conveyor in'tonnages up to 600 

tph. This coal will pass into a feed belt conveyor and on to a 

grizzly screen where the plus 2-inch or plus 3-inch is screened out: 

The plus sizes will discharge into a rotary.breaker where large over- 

size rock will be extracted. The breaker through product will combine 

with the natural minus 2-inch or minus 3-inch and be fed to a raw 

coal storage bin of possibly 2,000 ton capacity. 

Variable speed feeders will discharge the 2" or 31' x 0 raw 

coal to the plant feed belt containing a belt scale'and a tramp iron 

magnet. At the plant the belt will discharge the coal (400 tph) to a 

Baum jig, along with plant recirculating water. 

The Baum jig will be a five cell, two compartment jig with 

two reject elevators. . The one elevator will discharge primary refuse. 

The second elevator will discharge secondary reject which may contain 

some coal. This material will either go direct to plant refuse along 

with the product from the No. 1 elevator or will be crushed and re- 

circulated back into the Baum.jig feed. 

The refuse will be dewatered and pass to a refuse bin where 

it will be trucked to a refuse disposal area. 

The clean coal plus water will pass over dewatering screens. 

Here a possible 3/4-inch size separation will be made with the plus 

3/4.-inch dewatered in a centrifuge. The minus 3/4-inch and water will 

go to a sump and be pumped over sieve bends and slurry screens where 

the minus 28 mesh and most of the water is taken out and sent to a 

static thickener. 
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The 3/4" x 28 mesh is dewatered in centrifuges. The 

28 mesh x 0 is settled out in the static thiclcener and pumped to a 

vacuum filter. The filter cake is then combined with the centrifuged 

3/411 x 28 mesh and.sent to a thermal. dryer. The heat dryer product 

is combined with the plus 3/4-inch on a collecting conveyor, weighed 

and automatically sampled. 

The finished product is then sent to two,5,000 ton capacity 

bins and from there sent out to a unit train ioading station. 

Pl.ant rtBrt. The raw coal is handled the same as in Plant "Ax1 

except that upon feeding the pl.ant raw coal screens are used to' sepa- 

rate the coal at 3/8 inch.. The plus 3/B-inch sizes are cleaned in 

a heavy media vessel, and the 3/81t x 0 and water pass over sieve bends. 

where the minus 28 mesh and water go to the' static thickener. The 

3/8~~ x 28 mesh is then cleaned in either compound water cyclone systems 

or on Deister tables. 

The 3/8" x 28 mesh is centrifuged and combined with the raw 

28 mesh x 0 fil.ter cake and thermally dried. The dried product and 

the plus 3/8-inch clean COXL are combined and the product passes to 

the clean coal handling system as shown under Plant l'A". 

Estimated costs for both PLant "A" and "Bl* are given in 

Section VI of this report. 

43. 



PAUL WEIR COMPANY 

VI ESTIMATED CAPITAL AND OPERATING COSTS 

A. PRELIMINARY DEVEM~ENT 

r 

The estimated capital cost for the preliminary development 

.operation, producing unwashed coal, is shown in Table VI-l. 

.The proposed labor force 'is given in Table VI-2. 

Estimated operating costs area shown in Table VI-3. 

The proposed operation is based upon the following: 

Development .to consist of three entries, on SC-foot centers 

with crosscuts spaced at lOO'-foot centers. Hining height is consid- 

ered to be 8.5 feet. 
: 

Tons Per Foot of Single Entry 

Tons Per Foot of Advance of Three Entries, Including 

5.46 

Crosscuts 23.32 

Average Number of Men - First Year (Men Per Day) 78 

Average Number of Men - Second Year (Men Per Day) 90 

Production - Three Shifts Per Day (Days Per'Year) 350 

Average Production L First Year (Tons Per Day) 600 

Average Production - Second Year (Tons Per Day) 900 

Average - Two Years (Tons Per Day) 750 

Production - First Year 

Production - Second Year 

Total Production 

Tons 

210,000 

315,000 

525,000 

. I  
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Pour. WEIR CoxPnNY 

Feet 
Estimated Entry Advance - First Year . 9,000 

Estimated htry Advance - Second Year 13,500 

Total Estimated Entry Advance 22,500 

The productivity as estimated for this unit is based en- 

tirely upon our judgement, predicated on information from a similar 

type of operation under similar conditions., 

The proposed initial development operation is based upon 

operating two years at this limite-d scale -- as expLained in Section 

IV (Mining). 
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Page 1 of 3 

: 

Table VI-l 

Estimated Capital Costs 

PRELIMINARY MINE DEVELOPMENT 

r 

1. Roads 6: Site Preparation 

a. Improvement Road to Chetwynd,40 Miles 
(Add to cost of hauling coal @ $0.50 
Per Ton) 

b. Road to Portals, 4 Miles 
t. Additional S&vices, Camp Site 
d. Portal Excavation - Storage, Loading 

&Fan Area 

2. Surface Building? 

a. Shop Pr. Ware&mse 

b. Shop Equipmat 
C. Bathhouse -- 100 Men, 30' x 40' = 1,200 Sq.Ft. 

@ $20.00 

3. Power Supply 

a. Diesel Power Plant, 2-600 KW Generators 
b. Power Lines Surface, Transformers & 

Switchgear 
c. Fuel Storage and Piping 

4. Surface Vehicles 

a. Bus for Men 
b. Trucks 

5. Portals 

a. Portal Construction 
b. Fan and Drive (150,000 c.f.m.) 
C. loo-Ton Coal Bin 
d. 0x1 Bar Screen & Crusher 

Canadian Dollars 
Estimated 

COst 

'$ - 
50,000 

5,000 

50,000 

$ 15,000 
40,000 

24,000 

$125,000 

30,000 
5,000 

$ 8,000 
27,000 

$ 30,000 
50,000 
40,000 
50,000 

TotZl 

$ 105,000 

$ 79,000 

$ 160,000 

$ 35,000 

$ 170,000 
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Table VI-1 

(Continued) 

6. Underground Equipment, Face Unit 

a. 
b. 
C. 
d. 
e. 
f. 
g. 
h. 

Continuous Miner 
Shuttle cars (2) , _' 
Roof Bolter 
Belt Conveyor 
Conveyor Extensions (3) 
Fans and Tubing 
Pumps and Piping 

,Rock Duster 

. 7. Electrical 

a. Substation and Switchgear 
b. Cables and Couplers - 8,000' @ $5.00 

8. Rock Loading 

a. Loading Machine 
b. Drills, Bits, etc. 
C. Compressor and Piping 

9. Suppljr Delivery 

a. Battery Tractor 
b. Batteries 
c. Supply Trailers, 4 @ $1,500 
d. Battery Charging Equipment 

10. General Mine 

a. Water Supply to Mine 
b. 'Lighting & INine Communications' 
C. Cap Lamps & Charging Eqtipment 

Subtotal $1,503,000 

Contingencies 150,000 
Extra Continuous Miner 190,000 

Total $l,S43,000 

Page 2 of 3 

Canadian Dollars 
Estimated 

cost Total 

$190,000 
132,000 
28,000 
85,000 

255,000 
6,000 

15,000 
3,000 

$ 50,000 
40,000 

$ 65,000 
4,000 

24,000 

$ 18,000 
13,000 

6,000 
2,000 

$ 5,000 
6,000 
7,000 

$ 714,000 

$ 90,000 

$ '93,000 

$ 39,000 

$ 18,000 

. 
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Table VI-1 

(Continued) 

11. Coal storage & Loading 
Storage at Mine 

a.. Clearing 6. Grading Site. 
b. *Front-End or Overshot Loader' 

$ 15,000 
130,000 

Storage & loading at Chekvynd 

a. Site Preparation 
b. 3,500’ Railroad Siding 
C. Car Hauls (2) 

Subtotal 

15,000 
125,000 

50,000 

$ 335,000 

Contingencies 34,000 

Total $ 369,000 

GRANDMTAL 

Page 3 of 3 

Canadian Dollars 
Estimated 

cost Total 

$2,212,000 

Note: 

* Front-End Loader to work 1 day loading railroad cars at Chetwynd. 
Front-End Loader to work 2 days loading trucks at mine stockpile. 

Approximately 50% of equipment or facilities may be used for mine production 
in the permanent mine. 
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,Table VI-2 

Proposed Labor Force 

PRELIMINARY MINE DEVEmPMENT 

UNDERGROI&\?) 
Face Labor 

Continuous Miner Ooerators 
Continuous Miner H*zlpecs 
Shuttle Car Operators 
Roof Bolters 
Timbermen 
Utility & Ventilation 
1Mecbanics 
Supplies 
Beltmen 

Total Face Labor 

Supervision 

Mine Foreman & Fire Bass 
Mechanic & Electrical Forema,n 

Total Supervision 

SURFACE LhEOR 
Superintendent 
Engineers and Surveyors 
Office and Warehouse 
Truck Loading at Portal 
Mobile Equipmen% Operators 
Shop 
Loading Ramp, Chetwyrdand) 

- Miscellaneous Laborers ) 

Total Surface Lgbor 

First Second Third 
Shift Shift Shift 

1 
1 
2 

1 
2 

2 
1 
2 
1 - 

13 

1 

r 
2' 

1 
1 
2 
1 
2 

2 
1 

2 

1 

13 

1 
1 - 
2 

1 
1 
2 
1 

2 
2 
1 
2 
1 - 

13 

1 
1 - 
2 

1 
1 
1 
2 

3 

1 

5 

6 

1 
4 
5 

7 

29 

GRAND 'lQTAL, LAB&? FORCE 44 

'1 

1 
1 
2 

3 
- 

8 

- 

23 

Total 

3 

3 
6 
3 

6 
6 

3 
6 

3 - 

39 

3 

3 - 

6 

1 
.' 5 

8 

3 
6 
9 

13 

8 4.5 

23 90 
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Table VI-3 

Estimated Operating Costs 

PRBLIMIN4RY MINE DEVEKXMENT 

We have used a wage rate for labor of $49.80 per day, including 

fringe benefits. The estimated operating costs for this part of the develop- 

ment are: 

I 

Labor 

Materials & Supplies 

Power 

Royalty 

Subsistence and Travel 

Heat Buildings, Camp &Mine Air 

Equipment Rental 

Taxes ard Insurance (exclusive of 
income or corporate taxes) 

Administration 

Total Mine Cpst, at Mine Mouth 

Transpoitation & Loading 

Mine Portal to Stockpile 
' (4 Mile& at 8 cents ton/mile) 

Mine Storage to Chetwynd 
(40 Miles at 5 cents ton/mile) 

Road Maintenance and Repair 

Lqading Trucks and Railroad Cars 

Total Transportation & Loading 

Canadian Dollars 
Per Long Ton, 

Raw Coal 

$ 5.980 

2.500 

0.350 

0.280 

1.200 

0.080 

0.160 

0.100 

0.500 

$11.150 

$ 0.320 

2.000 

0.500 

0.200 

$ 3.020 

Estimated Cost on Cars at Chetwynd 
(before depreciation and interest) $14.170 

, 
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p.4UL Wl%IR COMPANY 

B. PROPOSED MINE AT 1,000,OOO TONS CLEAN COAL ANNUALLY 

A summary of the estimated capital costs for the proposed 

mine at a capacity of 1,000,OOO long tons of clean coal annually is 

shown in Table VI-4. Details of capital cost estimates are shown 

in Tables VI-5;'VI-6; VI-7 and VI-8. 

Proposed labor force is shown in Table VI-g. 

Estimated operating costs are shown in Table VI-LO. 

The estimates are based upon: 

Life of Mine (Years) 20 

Annual Production (Long Tons Clean Coal) 1,000,000 

Number of Production Days Per.Year 240 
Daily Production (Long Tons Clean Coal) 4,200 . 

Number of Production Units 7 

Number of Production Unit Shifts Per Day 14 . 

Production Per Unit Shift (Long Tons Clean Coal) 300 
Number of Men Per Day 

._ 
370 

Production (Tons Per Man-Shift) 
. 

11.35 

The estimated operating costs are based upon an average 

production of 400 short tons run-of-mine 'coal equivalent to 300 long 

tons of clean coal per unit shift. This would be considered fairly 

good performance for fair mining conditions. It is not possible to 

determine the .difficulties that will be encountered in mining through 

and close to the faulted areas. 
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Table VI-4 

SUMMARY OF ESTIMATED CAPITAL COSTS 

PROPOSED MINE AT l,OOO,OOO TONS CLl%%N COAL ANNUALLY 

SURFACE 

Railroad, 40 Miles 

Power Line, 40 Miles 

Housing in Chetwynd 

Coal Processing tk 
Railroad Loading 

Surface Facilities, 
Buildings & Equipment 

Total Surface 

UNDERGRCWND 

Face Units 

General Mine 

Total Underground 

GRAND TOTAL 

('in Canadian Dollarsj 

Extend 
Facilities 

Bring Mine To 
Up To Maintain 

Capacity Production 

$ 6,600,OOO $ 

1,000,000 

500,000 

6,580,OOO 

3,757,ooo 

$18,637,000 $ 

$ 4,soo,ooo $ $ 8,784,000 $13,584,000 

2,184,OOO 1,700,000 3,029,OOO 6,913,OOO 

$ 6,984,OOO $1,700,000 $11,813,000 $20,497,000 

$25,621,000 $1,700,000 

Replacements Total 

$ $ 6,800,OOO 

~1,000,000 
:. 

500,000 

6,5SO,OOO 

543,000 4,300,000 

$ 543,000 $19,180,000 

$12,356,000. $39,677,000 
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Table VI-5 

PRELIMINARY COST ESTIMATE DETAIL 

COAL PRO.CESSING & RAILROAD LOADING FACILITIES 

PROPOSED MINE AT l,OOO,OOO TONS'CLEAN COAL ANNUALLY 

I. Raw Coal Handling System 
Conveyors, Miscellaneous 
Grizzley 81 Rotary Breaker ’ 
Concrete Storage Bin, 2,000 Ton 
Feeders, Belt Scales, Plant Feed Conveyor 

II. Preparation Plant 
Using Plant "A" Flow Sheet., Baum Jig 

Svstem 
Dew&ring Screens, Sieve Bends & 

Centrifuges 
Static Thickener. 100' Diam.. Concrete 
Vacuum Filter & Auxiliaries 
Thermal Dryer 
Pumps & Piping 
Plant Heating System 
Misc. .&xiliary Equipment including 

Elevator, Control.Center, etc. 
Electrical Equipment, Wiring 
Automatic Sampler 
Structure, Siding, etc. 

III. Clean Coal Storage 8r Unit:Train Loading System 
Two 5,000 Ton Concrete Bins 
Emergency Stockpile System 
Feeders, Conveyors, 3,500 tph 
300 Ton Unit Train Surge Bin 

IV. Miscellaneous . 

Site Preparation & Piling 
Water Supply 
Laboratory, including Equipment 
Refuse Truck 
Bulldozer 

Total I, II, III & IV 
Engineering @ 7% 

Contingencies @ 10% 

Note: For Plant frBI' substituting heavy media and 
CWC cyclones or Deister tables, add $400,000 
to the above over using Baum jig system. 

Canadian 
Dollars 

$ 100,000 
175,000 
200) 000 
150,000 

$ 625,000 

$ 350,000 

i75,ooo 
200,000 
175,000 
350,000 
150,000 
125,000 

200,000 
475.000 

75;ooo 
750,000 

$3,025,000 . 

9 500,000 
75,000 

250,000 
150,000 

$ 975,.000 

$ 150,000 
150,000 

75,000 
125.000 
125;ooo 

$ 625,000 

$5,250,000 
366,000 

$5,61S,OOO 
562,000. 

$6,15:7,000 

400,000 
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Table VI-6 

PRELIMINARY COST ESTIMATE DETAIL 

OTIIER SURFACE BUILDINGS, IQUIP,MENT AND FACILITIES 

PROPOSED MINE AT l,OOO,OOO TONS CLEAN COAL ANNUALLY 

(in Canadian Dollars) 

Extend 
. Facilities 

Bring Mine TO 
Up To Maintain Replace- 

Capacity Production merits Total 

1. Site Preparation 
(Grading, Roads, etc.) 

2. Surface Buildings 
Office Sr Bathhouse 

$ 75,900 s , $ 

12,500 Sq.Ft. @ $23.00 
Shop Sr Warehouse, 

16,000 Sq.Ft. @ $33.00 

288,000 

528,000 

3. Road to Portal 
4 Miles @ $30,000 Per Mile 

4. Vehicles 

Buses (2) (5 Year Life) 
- High Lift (1) (5 Year Life) 

Trucks (5 Year Life) 
Pick Ups (5 Year Life) 
Dozers (5 Year Life) 

5. Conveyor System 
36" Belt Conveyor, 600 t.p.h., 

18,000 Ft., Structure.& Terminals 
Belting 
Construction 

6. P‘Xtil.5 
' Excavation & Grading (Storage) 

Concrete & Steel portal 
Fan Portal 

120,000 

20,000 
30,000 
25,000 
16,000 
90,000 

900,000 
900,000 
450,000 

135,000 
40,000 
.40,000 

$ 75,000 

288,000 

528,000 

120,000 

~0,000 80,000 
90,000 120,000 
75,000 100,000 
48,000 64,000 

270,000 360,.000 

900,000 
900,000 
450,000 

135,000 
40,000 
40,000 

7. Fan Drive, Housing & Installation 100,000 100,000 

TOTAL $3,757,000 $ - $ 543,000 $4,300,000 

/ 
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Table VI-7 

PRELIMINART COST ESTIMATE DETAIL 

FACE UNITS 

PROPOSED MINE AT l,OOO,OOO TONS CLBAN COAL ANNUALLY 

(in Canadiiul Dollars) 

Face Units 
Number cost 

Required Each 

1. Continuous Miner 1 $190,000 
2. Shuttle Cars 2 66,000 
3. Roof Bolter 1 28,000 
4. B&t Feeder-Breaker 1 33,000 
5. 36" Belt Conveyor, 2,000 Ft. 1 86,000 
6. Electrical Substation Transformer & Switchgear 50) 000 

'7. Electric Cables 20,000 
8. Battery Tractor Supply ,l 18,000 
9. Batteries & Charger 10,000 

10. Supply Trailers 4 2,000 
11. Rock Duster Trickle Unit 3,000 
12. Fans (2) and 1,000 Ft. Vent. Tube 17,000 
13. Pumps and Pipe 5,000 

Initial Investment 
8 Face Units (7 Production + 1 Spare) $600,000 x 6 

Replacements 
7 Year Life Items Replace Twice 

10 Year Life Items Replace Once 

Total Replacements 

$496,000 x 2 x 8 
$106,000 x 1 x 8 

Total Cost 
Per 

Face Unit 

$190,000 
132,000 
28,000 
33,000 
86,000 
50,000 
20,000 
lS,OOO 
10,000 
8,000 
3,000 

17,000 
5,000 

$600,000 

Replacement 
r! Years 10 Years 

$190,000 $ 
132,000 
28,000 
33,000 
40,000 46,000 

50,000 
10,000 10,000 
18,000 
10,000 

8,000 
3,000 

17,000 
5,000 

$496,000 $106,000 
. 

$ 4,800,000 

7,936,OOO 
s4s,ooo 

8,784,OOO 

Total Initial Investment and Replacements $13,584,000 



Table VI-8 

PRELIMINARY COST ESTIMATE DETAIL 

GENERAL MINE-UNDERGRWND 

PROPOSED MINE AT l,OOO,OOO TO% CLE&N COAL ANNUALLY 

(in Canadian Dollars) 

r Extend 

Bring Mine 
Facilities 

TO 

Up To Maintain Replace- 
Capacity Production merits Total 

1. Transportation - Men, Materials &Rock 
Track, 20,000 Ft. @ $15.00 $ 300,000 $ 375,boo $ $ 675,000 
Diesel Locomotives (4) 120,000 
Man-Riding Cars (12) 48,000 
Jeeps (8) 96,000. 
Rock Loaders (2) 130,000 
Rock Cars (10) 30,000 
Material Cars 10,000 
Diesel Shuttle Cars (2) 160,000 
Elevating Conveyors (2) 20,000 
Fans 6r Tubing 8,000 
Drills, Bits, etc. 10,000 

- Rock Dusters (2) 24,000 
Air Compressors (2) 48,000 

2. Underground Power Lines 
High Voltage Power Lines 
Switchgear and Transformers 

100,000 80,000 180 jOO0 

75,000 75,000 

3. Ur.derground Iiater 
Punps sad Pipe 45,000 25,000 
Water Supply 30,000 20,000 

4. Transportation - Coal 
48" Belt Conveyors, 5,000 Ft. 900,000 ~,200,000 

96,000 
65,000 
30,000, 

160,000 
20,000 
16,000 
20,000 
24,000 
48,000 

120,000 
48,000 

192,000 
195,000 

60,000 
10,000 

320,000 
40,000 
24,000 
30,000 
48,000 
86,000 

70,000 
50,000 

2,550,ooo 4,650,OOO 

5. Safety Equipment and Supplies 30,000 30,000 

TOTAL $2,184,000 $1,700,000 $3,029,000 $6,913,000 
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Page 1 of 2 

Table VI-9 

PROPOSED LABOR FORCE 

PROPOSBD MINE AT l,OOO,OOO TONS CLEAN COAL ANNUALLY 

No. ' 
Per First SXOIXl 

Unit Shift Shift I_-- 

1. Face Units 
Continuous Miner Operators 
Continuous Miner Helpers 
Shuttle Car Operators 
Roof Bolters 
Mechanics 
Utility 
Rock Dust and Supplies 
Face Bosses 

Total 

2. Undetmnd General 
SUPPlY 
Drainage ani Water Supply 
Ventilation, Stopings 
Trackmen 
Conveyor Extensions'& Patrol 
Mechanics-Electricians 
Timbermen 
General Pool 
Rock Dust 
Fire Bosses 

Total 

3. Rock Loading 
Section Eosses 
Loader Operators 
Loader Helpers 
Shuttle Car Operators 
Motormen 
Timbermen 

Total 

4. Supervision-Underground 
Mint Foremen 
Section Foremen 
Maintenance Foremen ' 

Total 

1 7 
1 7 
2 14 
2 14 
F 7 
1 7 

i: 7. 
iis 

2 
4 
6 
6 
2 
4 
6 

10 

1 
zi 

2 
2 
2 
4 
2 
4 

57 

7 
7 

14 
14 

7 
7 

c 
7 

27 

2 

.- 
2 
4 

6 

1 
i? 

2 
2 
2 
4 
2 
4 

iz 

1 
3 

a 

Third 
Shift 

8 

8 

z 

2 

8 
2 

4 
4 
1 

zi 

- 

1 

2 
3 

14 
14 
28 
28 
22 
14 

8 
14 

142 

6 
4 
6 
6 

.12 
-10 

'(j.‘ 

20. 
4 
3 

77 

4 
4 
4 
8 
4 
8 

32 

3 
6 
2 

ii 
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Table VI-9 

(Continued) 

Page.2 of 2 

kl . 
Per r 

Unit' 

5. Surface 
Shop 
Lamps and Dry. 
Drivers, Mobile Equipment 
Warehouse & Purchxsing 
Office and Clerical 
Surveyors and Draftsmen 
Laboratory 
Laborers and Miscellaneous 
Foreman (Surface) 

Total 

6. Preparation and'Loading 
Plant Operation 
Loading 
Maintenance 
Clean up 

Total 

7. Supervision 
Genera Superintendent 
Chief Mining Engineer 
Maintenance Superintendent. 
Preparation Superintendent 
Assistant General Superintendent 

Total 

GRAND TOTAL, LABOR FORCE 

First 
'Shift 

4 
2 
4 
3 

11 
4 
4 

10 
1 

22 

4 
4 
3 
2 

i-3 

1 
1 
1 
1 
1 

-2 

185 

Second Third 
Shift Shift 

3 
2 
2 
1 

3 
2 
2 
1 

4 

iz 

4 

z 

4 
4 
3 
2 

E 

8 
2 

if5 

- - 

123 62 

Total 

10 
6 
8 
5 

11 
4 
4 

18 
1 

67 

8 
8 - 

14 
6 

36 

1 
1 
1 
1 
1 

5 

370 
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Table VI-10 

ESTIMATED OPERATING UXTS 

PROPOSED MINE AT l,OOO,OOO TONS CLEAN COAL ANNDALLP 

: 

We have used a wage rate for labor of $49.80 per day, including 

fringe benefits. At a production of 4,200 tons per day (clean coal) and 

a labor force of 370 per day;'productivity is 11.35 long tons clean coal psr 

man-day. 

Canadian Dollars 
Per Long Ton, 

Clean Coal 
F.O.B. Railroad 

at Mine . 

Labor Cost 

Materials and Supplies 

Power 

'Royalty, 25 Cents per Short Ton 

Administration and Sales 

Taxes ard Insurance 
(Exclusive of income or corporate taxes) 

Total Operating Cost, F.O.B. Rail At Mine 
before depreciation, interest and pro- 
vision for extension of facilities 

$4.390 

2.255 

0.150 

0.280 

0.250 

0.050 

$7.375 
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PAUL \+kIR COMPANY 

C. POSSIBLE EXPANSION OF MINE TO 2,000,UOO TONS ANNUALLY 

We doubt that the proposed mine can be expanded to produce 

more than 1 million tons per year. However, if after a period of 
. . . 

some 5,years conditions indicate that the production rate may be in- 

creased, we estimate a rough approximation of costs as follows: 

To Expand From 1.0 to 2.0 Million Tons Annually 

Additional Initial Capital 
to Reach 2.0 Million Tons from 1.0 Million Tons $11,000.,000 

Estimated Operating Costs at 2.0 Million Ton Level 

(8,000 Tons Per 'Day - 615 Men - Labor @ $49.80 Per Day) 

‘. . . 

Labor 

Supplies 

Power 

Royalty 1 

Canadian Dollars 
Per Long Ton, 

Clean Coal 
F.0.B Railroad . 

at Mine 

$3.83 

2.26 

0.15 
. 

0.28 

Taxes and Insurance (Exclusive of 
income or corporate taxes) . 

Administration 

Total (before depreciation, inter- 
est and provision for extension 
of facilities and replacements) 

0.05 

0.15 

$6.72 

Respectfully submitted, 

PAUL WEIR caemy 
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