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1.0 PREAMBLE 

The Quintette property is located in northeastern British Columbia, 

in the eastern foothills of the Rocky Mountains, at approximately 

latitude 55' and longitude 121'. The local topography varies 

from 3,000 feet to more than 6,000 feet in elevation. The Quintette 

property is 56 air miles southeast of Chetwynd and 64 air miles 

southwest of Oawson Creek (see location map, Appendix I). 

Exploration work has been done each year commencing with 1969, and 

has demonstrated the presence of major tonnages of good quality 

metallurgical coal. Possible reserves on the property are estimated 

to be in excess of 2.5 billion metric tons of mineable coal in place. 

It is proposed to develop a metallurgical coal mine on the property 

with a production capacity of 5 million metric tons per year and a 

20 year projected production in excess of 90 million metric tons. 

It is proposed by Quintette Coal Limited to make a production decision 

by the end of 1976, following which construction would commence 

early in.1977. Production of cleaned coal from the property would 

then commence in late 1979 and the planned production level of 5 million 

metric tons per year would be achieved in 1984. 

The coal measures are such that both open pit mining and underground 

mining will be carried out in several locations. Emphasis will be 

on surface mining during the early years of operation, in order to 
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provide ample time to develop the underground mining capacity. 

Underground mining would be by hydraulic methods, and would 

commence in 1983. Underground production would reach the level 

of 2 million tons per year in 1989, which would be maintained for 

'the life of the project. 

It is the intent to market at least two-thirds, of the product in 

Japan, and Quintette Coal Limited will retain the option to market 

the remaining one-third of production either in Japan or in other. 

markets such as Mexico, Brazil, eastern Canada and Europe. 

The infrastructure required to support the project will include 

road and rail access, a new townsite, a new port and bulk handling 

facilities, power supply, and communications facilities. 
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2.0 EXPLORATION 

2.1 UUINTETTE AdEA COAL LICENSES 

An approximate area of 96,000 acres is covered by the Quintette 

Coal Licenses. Details of license numbers and locations are 

shown i,n Appendix II .ancl Appendix III. 

2.2 COAL RESERVES 

Possible preserves of coa'l in the Quintette area are in the order 

ot 2.5 billion metric tons. Of the foregoing total the "Indicated 

In Place Reserves" are approximately 1,054,000,000 metric tons. 

Appendix'IV summarizes the indicated reserves as of the end of 

1975. 

The "Indicated In Place Keserves" will be increased as additional 

exploration work is done on the property. 



2.3 GEULQGICAL SUMMARY 
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Regional Geology 

The "coal-belt" is bounded, for the most part, to both the northeast 

and southwest by large thrust faults which also splay and transect 

the~belt longitudinally, repeating the coal bearing sections a number 

of times in the 16 kilometer (IO mile) width. Between faults the 

structure consists of broad synclines with sharper anticlines. 

The Connnotion and Gething Formations are the economically important 

stratigraphic units in the Quintette coal field, which extends from 

Chetwynd in a southeasterly direction to the British Columbia/Alberta 

border. In this area, coal development is best in the Gates Member 

of the Commotion Formation. In the Gething Formation, consistent 

but'usually thin coal seams are present. 

Regional Stratigraphy 

The stratigraphic succession ranges from Upper Jurassic to Lower, 

Cretaceous in age, and consists of intertonguing shales and sands 

of both marine and continental origin, with most of the coal bearing 

strata being found in a deltaic environment. 

The formations encountered at Quintette from the oldest to the youngest 

are as follows: 

Nikanassin Formation - of Upper Jurassic age. 

. . consists of cyclic beds of argillaceous fine-grained sandstone, 

siltstone, carbonaceous shale and coal. The coal is usually in seams 

less than 15 centimeters (6 inches) thick. 
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Cadomin Formation - of Lower Cretaceous age. 

. . consists of well rounded cobbles and boulders of black, white 

and green chert, white and grey quartzite and quartz with minor 

flattened and rounded pebbles of the same material, all of which 

are bound by silicious cement. No coal seams. 
Lo 

Gething Formation - of Lower Cretaceous age. 

. . consists of alternating units of fine to coarse grained sand-' 

stone, carbonaceous shale, coal, sandy shale and conglomerate. Four 

coal zones have been encountered during the course of exploration. 

Moosebar Formation - of Lower Cretaceous age. 

. . the basal part consists of homogeneous dark grey to black shale, 

with thin beds of sideritic concretions up to 30 centimeters (1 foot) 

in thickness and thin beds of bentonite and siltstone. The upper 

part consists of banded or fissile sandy shale, very fine sandstone 

and sandstone with intercalating thin shales. No coal seams. 

Commotion Formation - of Lower Cretaceous age. 

. . consists of the Gates Member. The lower portion of the member 

consists of massive, light-grey, medium grained sandstone with minor 

carbonaceous and conglomeritic horizons (tentatively referred~to as 

,the Quintette sub-member). Cyclic sequences of coal deposition occur 

above the Quintette Member. Cycles normally begin with laminated 

medium to fine grained sandstone and grade to carbonaceous shale and 

coal. Lenses of conglomerate are present in this section. Locally 
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coal seams in the upper part reach a maximum thickness of 9 metres 

(30 feet) although they are usually about 2 to 3 metres (6 to 10 

feet) thick. Those in the lower part attain thicknesses up to 

12.2 metres (40 feet). This portion of the Gates Member is called 

the Middle Gates sub-member.. The Middle Gates sequence is overlain 

by the Babcock sub-member which consists of a massive medium to 

coarse conglomeritic sandstone or pebble conglomerate sequence. 

This member does not contain coal. This Upper Gates sub-member is 

the top of the Gates Member and is predominantly a shale sequence. 

It contains some poorly developed coal. 

The base of the Hulcross Member is marked by a thin ironstone 

conglomerate which is usually 15 to 30 cm. (6 to 12 inches) thick. 

The.majority of the rock in this member consists of rubbly or blocky 

medium to dark grey shale with thin interbeds of siltstone and,very 

fine sandstcne. No known coal beds. 

The Boulder Creek Member consists~of shales, greywacke and conglo- 

merate in the lower portion, alternating medium to fine grained 

sandstone and shale in the middle portion with massive conglomerate 

and conglomeritic sandstone in the upper portion. Minor discontinuous 

coal seams have been observed. 

Shaftesbury Formation - Lower to Upper Cretaceous age. 

. . consists of dark grey to black marine shale, with minor silt- 

stone. No known coal seams. 

This completes the stratigraphic sequence surrounding the coal bearing 

horizons. t 
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2.4 NUMBER OF COAL SEAMS AND GENERAL THICKNESS 

At the proposed Windy mine site there are basically five seams 

present, giving a combined total coal thickness of 12.2 metres 

(40.0 feet). Oxidation may preclude parts of the seams being 

metallurgical coal. 

At the proposed Roman Mountain mine there are five coal seams which 

give a combined total coal thickness of 13.4 metres (44.0 feet). 

At the proposed Sheriff mine there are four coal seams considered 

to be of economic importance. These seams give a combined total 

coal thickness of approximately 17.1 metres (56.1 feet). Oxidation 

may, again, preclude parts of the seams being metallurgical coal. 

The proposed Frame mine has five seams considered to be of economic 

importance, giving a combined total coal thickness of approximately 

11.5 metres (37.7 feet). 

At the Babcock-No. 1,proposed mine site there are three seams which 

are considered to be of economic importance. They have a combined 

total coal thickness (no waste rock included) of approximately 

10.83 metres (35.5 'feet). 

At the proposed Babcock No. 2, 3 and.4 mines there are three seams 

of economic importance with a combined total thickness of approx- 

imately 10.3 metres (33.8 feet). 

At the Perry Creek Anticline prospect there are four seams giving 

a combined,total coal,thickness of approximately 8.9 metres (29.2 

feet). 
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2.5 EXPLORATION WORK DONE AND PROPOSED 

Trenching - During the period of ~1969 to 1975 inclusive, there has been 

12.47 kilometers (7.75 miles) of trenching done on the 

Quintette property - 12,472 metres (40,920 feet). It is. 

anticipated that an additional 5.63 kilometers (3.5 miles) 

of trenching will be done in 1976 - 5,632 metres (18,480 

feet). 

Rotary 
Drilling - During 1971 and 1975 a total of 4,097.5 metres (13,444 

feet) of rotary drilling was done to obtain coal samples 

for quality determination and structural information. It 

'is anticipated that an additional 1,830 to 2,440 metres 

(6,000 to 8,000 feet) of rotary drilling will be done in 

1976. 

Diamond 
Drilling - During the period of 1969 to 1975 inclusive, there has 

been 14,641 metres (40,036 feet) of diamond drilling done 

to obtain geologica~l structure and quality information on 

the coal measures. It isanticipated that 1,830 to 2,440 

metres (6,000 to 8,000 feet) will be drilled in 1976. 

Adits - In 1970, 1971 and 1972 there were 15 adits driven, a 

total distance of 423 metres (1,388 feet), to obtain bulk 

samples of coal for quality determinations and washability 

tests. Two additional adits will be driven in 1976. 

Camp 
Locations - At the present time a 40 man trailer camp is located at 

the headwater of Babcock Creek. Access to the camp is 

by crude truck roads and by helicopter. A second camp 

will be established near then proposed Sheriff pit in 

1976 to service the work being done on the northwestern 

part of the property. 

. . / 9 



2.6 EROSION CONTROL AND RECLAMATION DONE 

Roman Mountain Area 

All trenches, including those from previous years, were filled in 

1975 and erosion bars and ditches were built on the access road 

(Five Cabin area to Roman Mountain) used in previous years. No 

seeding was undertaken on this access road, as the road will be 

used in 1976. 

Murray River Road 

On approximately 8.B5 kilometers (5 l/2 miles) of road' the cut trees 

were disposed of in compliance with the "Regulations for Total 

Disposal". On a total of 15.29 kilometers (9 l/2 miles) (5 l/2 f 4) 

erosion control and seeding was essentially completed. 

Sheriff-Frame Areas 

All trenches and trails in the Sheriff and Frame areas were reclaimed 

and seeded prior to cessation of the 1975 field exploration programme. 

Some 10 to 16 kilometers (6 to 10 miles) of additional road will have 

to be constructed in 1976 to carry out the drilling, trenching and 

,adit work required. These areas will be reclaimed in the normal 

course of events. 

2.7 PUBLIC ACCESS AND HUNTING-FISHING PRESSURE 

At the present time there are access roads into the Quintette area and 

beyond. These roads were constructed by seismic crews and by those 

interested in harvesting the forest‘. Thus access for hunters and 

fishermen is readily available by these crude roads.' Hunting camps 

are located on the !Jolverine River valley, the Murray River valley and 

just south-of Kinuseo Creek. 

The nearest population centres, Chetwynd and Dawson Creek, are some 96 

.kilometers (60 miles) distant. Should a townsite be constructed in the area, 
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it may be advisable to prohibit hunting with rifles and shotguns 

in the immediate mine area. This would provide some respite for 

any ungulates and birds in the area while they preadjust' to the 

mining activities, and at the same time eliminate a safety hazard 

for the people working in the mining area. 

2.8 COAL QUALITY 

The basic coal quality appears to be uniform in the Quintette area; 

however, it is anticipated that the depth and extent of oxidation 

will .vary. The volatile content is not expected to vary by more 

than 2%. 

It is anticipated that the average clean coal product from the 

Babcock area will have the following properties: 

Moisture 6.0% 

Ash 7.5% 

Volatiles 21.2 - 23.2% 

Phosphorous 0.03 - 0.05% 

F.S.I. 6.5 - 7.5 

Sulphur 0.31 - 0.51% 
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3.0 CONSTRUCTION PHASE 

Based on obtaining project authorization late in 1976 and starting 

construction early in 1977, the start-up date for the first coal 

preparation plant would be late 1979 at the Wolverine site. It 

would be desirable to have an all weather road available for the 

start of construction in 1977. 

In order to achieve a productive capacity of 5 million metric tons 

of clean coal per year the following facilities will have to be 

constructed at each of two sites, the Wolverine area and the 

Babcock area: See Appendix VI 

. . . 
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. . . 

. . . 

. . . 
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. . . 

. . . 

. . . 

. . . 

. . . 

. . . 

. . . 

..: 

. . . 

. . . 

. . . 

. . . 

. . . 

. . . 

. . . 

access road to the plant site.* 

construction camp. 

temporary and permanent electrical power supply. 

coal breaker station. 

raw coal storage silos. 

coal preparation plant. 

dryer building. 

coal load-out silos. 

rail.road access. 

water reservoir and fresh water supply. 

emergency slurry storage. 

emergency product storage. 

tailings disposal facilities.. 

waste disposal silo. 

-raw coal thickeners. 

refuse thickeners. 

sewage lagoons. 

maintenance facilities. 

warehouse space. 

change house. 

office space. 

boiler house. 
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An access road system.from the plantsto the mines will be developed 

for each of four open pits, two in the Wolverine area and two in the 

Babcock area. Each mine requires' service buildings, a power 

distribution system, waste rock dump areas and structures to control 

siltation resulting from the dump areas. 

The Babcock underground hydraulic mining development will require 

inclined openings, shafts, coal development headings, pump installations, 

screening installations, sump installations, conveyor installations, 

ventilation facilities, a power supply and a surface pump house. 

The construction of a townsite would have to proceed simultaneously 

with the process plant construction to ensure that housing facilities 

are completed in balance with the build up of operating'personnel. 

The schedule for construction of the power line has been reviewed 

with the British Columbia Hydro and Power Authority and for the rail 

line with British Columbia Railway. To. ensure completion on schedule, 

it is necessary that clearing of the right-of-way be essentially 

completed in 1977. 

The schedule for construction of the port facilities at Prince Rupert 

is based on completion of foundation stud~ies and certain hydraulic 

and marine investigations in 1976. 

In order to ensure completion of the project on schedule, planning for 

the~project must proceed in 1976 to permit placement of orders for 

major items of open pit and port equipment early in 1977. No problems 

are envisaged in obtaining delivery of major items of process 

equipment. 

The Babcock plant is to commence operation in January 1981 with raw 

coal supplied from the Windy open pit. Babcock plant construction is 

to comilence in 1979. 
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The estimated camp facilities required for mining and construction 
activities at the Wolverine and Babcock developments are: 

Mining 200 men 
Surface Plant 303 men 
Townsite 250 men - 
TOTAL 750 men 

Including addtional personnel for railway and power facilities, to 

be constructed by others, the estimated peak work force is 1000 men. 

Separate construction camps are to be established at the Wolverine 

plant site, the Babcock plant site and the townsite. 

As construction work is completed at the Wolverine plant, the 

manpower will be moved to the Babcock plant site. 

Road access to the Wolverine plant site will parallel the Wolverine 

River from the confluence of the Wolverine and ,Murray Rivers. Road 

access to the Babcock plant site is proposed to roughly parallel 

Flatbed Creek from the junction of Flatbed Creek and the Murray 

River, and then to parallel Babcock Creek as indicated on the 

attached plan (Appendix VII). These will have to be all weather 

roads that will be the permanent access to the plants and mines in 

the Wolverine and Babcock area. It is proposed that as far as 

possible the railroad, road and power lines follow the same corridors 

SO as to disturb a minimum acreage. It may be necessary to have the 

power line follow a different route should it be required to service 

potential operations to the northwest of Quintette. 

No details have been drawn up for the disposal of sewage and garbage 

from the construction camp; however, the problem will be solved in 

conformance with provincial regulations. 

While no detailed plans have been laid out for the required roads, it 

is understood that drainage control and settling ponds for construction 

roads will be equivalent to the precautions taken by the provincial 

Department of Highways. Construction roads that will become permanent 

access roads will be handled accordingly. 
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4.0 PROPOSED MIMING DEVELOPMENT PLANS 

The mining plans are based on a twenty year life for economic 

evaluations. 

4.1 Phase I 

The proposed mining development plan is to start operations on 

the open pit mines in the Wolverine area. The coal from the 

Wolverine open pit mines will supply a 2 million metric ton per 

year plant commencing with 250,QOO metric tons of clean coal in 

1979, one million tons in 1980 and two million tons in each year 

of 1961 to 1999 inclusive. The coal reserves~available for open 

pit mining in the Wolverine area indicate that the underground 

operations would not be undertaken within a twenty year period. 

4.2 Phase II 

In the Babcock area, coal from the open pit mines and the under- 

ground mine will be supplied to a 3 million metric ton per year 

plant, commencing with 750,000 tonsin 1981 from open pits, then 

.2 million tons from open pits in 1982. In 1983 there would be 

2 million tons from open pits and 500,000 tons from underground. 

In 1984 there would be 2 million tons from open pits and 1 million 

tons from underground. This rate will-continue through 1989, at 

which time the underground production will gradually increase 

to 2 million tons and the open pits will reduce to 1 million tons 

per year. 

Comnencing in 1984 the combined production of clean coal from the 

two plants will be 5 million metric tons per year: Appendix V 

shows the "Proposed Production Build-up" for the Quintette project 

Appendix VIII shows the geology and mining areas for the Quintette 

project., 
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The dnticipated mine tonnages and waste material quantities are asp 

follows: 

Metric 
Mine Stripping 

Ratio (raw) 
Met,res3 Waste 

Metric Tons Metric Tons 
Raw Coal Clean Coals 

Open Pit - ------ 

Sheriff 3.73 

Frame 9.54 

Windy 6.87 

Koman Mtn.. 7.37 

Total 7.31 

Underground ----------- 

Babcock No.1 -- 

Grand Total 

68,452,pOO 

304,649,OOO 

108,858,OOO 

162,887,OOO 

644,846,OOO 

-- 

18,341,OOO 12,838,OOO 

31,951,000 22,366,OOO 

15,844,OOO 10,615,000 

22,116,OOO 15,482,OOO 

88,252,OOO 61,301,OOO 

107,500,000 75,251,OOJ 

195,752,ooo 136,552,OOO 

It is anticipated that the plant recovery will average 70%, so that 

1,429,OOO metric tons of raw coal will be required to produce 

l,OOO,OOO metric tons of clean coal. Consequently, at full 

production each million metric tons of underground clean coal 

production will generate 429,000 metric tons of waste rock and 

tailings. 

While the open pit mining generates more waste rock to dispose of 

than an underground operation, the in-pit coal recovery is in the 

order of 90%. The underground coal recovery is only 50% to 55%, 

depending on the coal seam thickness and the competence of the over- 

lying rock. 

In any given year when a stable operation is achieved with 2 million 

metric tons of clean coal coming from underground operations and 

3.0 million Imetric tons of clean coal coming from open pit operations, 
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the raw coal required will be 7.,15 million metric tons. 21.9 million 

bank cubic meters of waste rock will be produced as well as 2.15 

million metric tons of tailings. 

The disposal of the stripping is proposed to be handled in several 

ways. Where practical the waste rock will be placed on side hills, 

or In ravines adjacent to the coal deposit. Where ravines can be 

used, the waste is contained on three sides. This would permit build 

up of a flat area which can be suitably revegetated, and one open 

face to be sloped for revegetation. Additionally, since the waste 

rock. is contained in a natural drainage system, suitable arrangements 

can be made to control runoff and siltation in the ravine before the 

solids reach major streams or rivers in the vicinity. As the coal 

is mined out in a portion of the pit the area would be back-filled 

with waste rock (stripping) and then recontoured. This approach may 

not be practical inall open pits due to physical space limitations. 

In the open pit mining operations the maximum vertical depth 

anticipated is 300 metres on a slope face where the strata dip into 

the high wall. 

The underground mining operation will be a hydraulic operation; however, 

conventional mining methods will be used where hydraulic mining is 

not practical. 

The open pit mine operation will be a shovel truck operation utilizing 

5 to 7 shovels, depending on individual unit capacities, and a similar 

number of drills. The haulage units required will be in the order of 

'35 to 45 trucks, depending on the distance stripping will have to be 

hauled and the hauling capacity of individual units. A number of 

front end loaders, tractors and various types of support equipment wi'll 

be required. 

The main maintenance facilities will be located at the plant sites, 

with service and light repair facilities at each mine site. 
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The surface area that will be disturbed by the Quintette operation 

is approximately 4,600 acres or 7.2 square miles. It is anticipated 

that access roads and railroad spurs from the townsite to the plant 

sites would disturb an additional 700 acres. The approximate-total 

would be 5,300 acres or 8.3 square miles. 

'The major source of dust is expected to be the road system in the 

mine area. Normal precautions will be taken (water, surface binders) 

to keep the dust levels at a minimum. Natural drainage systems will 

be monitored by an environmental engineering group to contain 

siltation prior to the water entering the major streams and rivers 

in the area. 

4.3 Proposed Work Force Requirements 

The number of people required to operate and maintain the mine is 

anticipated to be approximately as follows: 

Hourly 
Supervisory Open Pit Plant Underground Maintenance 

Year and Clerical Mining Operations Operations Trades __ Total 

1978 120 a5 -- -- 45 250 

1979 200 209. '60 -- 181 650 

1980 225 300 70 100 265 960 

1981 250 324 102 114 300 1,090 

1982 253 324 102 171 300 1,150 

1983 253 324 102 2q9 322 1,300 

1983 is the full operating force. 

'These numbers are subject to a number of variables such ai equipments 

size for the open pits and mining method in the underground operation. 
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5.0 PROCESS DESCRIPTION 

5.1 Raw Coal Handling and Storage 

Raw coal is received at the plant storage area from underground and 

open pit sources. See Appendix IX for a schematic plant flowchart. 

The open pit coal is delivered by haulage vehicles to a truck dump 

pocket located at the breaker station. The open pit coal is withdrawn 

from the dump pocket via two feeders which transfer the material .to 

two parallel circuits, each containing a coarse screen and a washing 

screen. The coarse screen oversize is transferred to the rotary 

breaker. The slurried fines are discharged into a collecting sump 

and then pumped to the raw coal thickener. 

The underground coal is received in two forms, of which approximately 

66% is delivered by conveyor as -8" +14 mesh coarse material, and 

the remainder is pumped as a slurry. The coarse material is 

transferred via surge hopper and belt conveyor to the breaker station 

for reduction. The underground slurr'ied fines are piped directly t'o 

a raw coal thickener for partial dewatering. 

The breaker product is discharged onto the coarse coal collecting 

conveyor for transfer to the raw coal silos. The waste rock is 

discharged onto a separate belt conveyor and is transferred to a 

waste rock storage pile adjacent to the breaker station. The waste 

material will be removed by haulage vehicles to the disposal area. 

.'The breaker station coarse product is conveyed to either one of 

two 15,000 ton live ~capacity concrete silos. The coarse product 

is withdrawn from the silos by vibrating discharge feeders and then 

by conveyor to raw coal hoppers. 
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The discharge conveyor into the raw coal silos and the silos are 

equipped with a dust collection system which maintains a negative 

pressure using a dry bag filter type dust collector. The filtered 

air is discharged to the atmosphere and the collected fines returned 

to the silo. 

5.2 Washing Plant 

The Babcock washing plant is designed to accommodate two independent 

circuits, each having half the total plant capacity. The following 

description will relate to only a single circuit except where 

clearly defined. 

Each circuit is subdivided into a coarse coal and fine coal process. 

From the coarse coal hopper the coal is processed through a four 

cell jig washer; the refuse is dewatered and discarded, while the 

middlings are put through a roll crusher and then screened. The 

screen oversize -is rejected and the screen undersize is transported 

to the Deister tables distributor. The jig washer coarse product 

is screened with the oversize being crushed and transferred to 

product storage silos.' The screen undersize is fed to dewatering 

units (D.S.M. screens). Screen underflow returns to the thickener. 

The oversize is removed and transferred to the clean coal silos. 

The middlings are fed to centrifuges, then the centrifuge product 

is discharged onto the dryer feed conveyor and the fines slurry is 

transferred to a central cyclone feed pump box. This completes the 

basic coarse coal treatment cycle. 

Consideration is being given to a heavy media system and the final 

plant concept will depend upon the results of studies now in progress. 

Thee fine.coal slurry circuit commences with the withdrawaT of material 

from the raw coal thickener and then pumping the slurry to classifying 

cyclones. The cyclone overflow goes to primary flotation cells and 

then the primary product goes to secondary flotation cells. The 

second stage product then goes to the vacuum filters. Tailings from 

both stages go to the refuse thickener. 
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The screen middlings and cyclone underflow are fed to the Deister 

tables. The table product goes to a D.S.M. screen and a dewatering 

screen. The screen oversize is then centrifuged and transported to 

the dryer. The screen undersize is screened on another D.S.M. screen 

with the product going to the fil.ters and the undersize to the 

cyclone. feed box. 

The Deister table rejects are screened so that the coarse goes to the 

refuse bin and the fines to the refuse thickener. This completes the 

basic washing circuits. 

5.3 Filtration and Drying 

The filtration circuit is common to both washing circuits 

,The fine fraction from the Deister tables and the fines from the 

vertical centrifuges are combined and fed to two cyclones. The 

cyclone underflow then reports to the 7.6 metre (25 foot) diameter 

agitated surge tank and is combined with the flotation cell product. 

The cyclone overflow is recycled back to the raw coal thickener. 

From the surge tank a filter feed pump transfers the material to 

a three-way distributor which feeds three vacuum filters. 

The filter cake will be discharged on to the centrifuge product 

conveyor for transfer to the 200 ton capacity dryer surge bin. The 

filtrate is recycled back to the raw coal thickener. 

From the~dryer surge bin, the fine coal is dried by two independent 

coal fired drying systems. Each drying system has cyclone separators 

and a wet scrubber rated at 130,000 cfm. for dust collection. 

The coarser product is discharged directly onto a conveyor be~lt 

from the dryer. The cyclone fines will be collected in a hopper and 
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discharged to the same conveyor via a rotary valve. The wet slurry 

discharged from the scrubbers will be pumped to~the raw coal 

thickener. 

The dried coal from both systems is collected and~transferred by 

conveyor belt to the.main product conveyor leading to the.clean coal 

storage silos 

5.4 Thickening and Water Distribution 

Thickening of the raw coal from the underground and open pit sources 

is achieved in two raw coal thickeners. These thickeners are also 

used as a means of recovering and recycling the fine coal discarded 

by the various items of process equipment in the,preparation plant. 

The overflow from both thickeners is collected in a sump from which 

the process water is returned to the mill water tank and.the steady 

head tank. The sump is equipped with an overflow system which 

directs, by gravity, the excess water to the refuse thickeners. 

The'fine fraction of the plant waste material is delivered to two 

refuse thickeners. Each thickener is equipped with one underflow 

pump which delivers the waste to a tailings pond area. Reclaimed 

water from the tailings pond is pumped back to the main plant 

reservoir. 

The refuse thickener overflow from both thickeners is collected and 

delivered by gravity to the main plant reservoir. The main plant 

reservoir has a capacity of 2,000,OOO U.S. gallons, and is the main 

holding area for process,water for both the underground mine and 

the surface plant. 

5.5 Product Storage and Loadout 

The combined preparation plant and dryer products are transferred 
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by,a belt conveyor to the two 15,000 ton clean coal storage silos. 

The two clean product silos are equipped with dry bag filter dust 

collectors which return the dust to the silos and discharge the 

filtered air to the atmosphere; 

The coal-will be transported from the plant by a unit train which 

will run directly under both silos. 

A unit giving a sprayed plastic coating to the coal surface of each 

loaded car is located on the downstream side of the loadout silos. 

This film will protect against wind losses during transportation to 

the dockside terminal. 

5.6 Tailings Impoundment, Water Reclaim and Fresh Water Supply 

The selection of sites for tailings impoundment with accompanying 

water reclaim pond and a fresh water supply reservoir for process 

and potable water requirements has been made from available 

topographical mapping, on the premise that all such facilities 

would be located east of the coal reserve limits and would not 

be situated on the main Babcock Creek system. The locations of the 

Babcock impoundment basins are shown on the attached plan. The 

locations of the Wolverine impoundment basins have not been established 

at this time. 

a) Tailings Impoundment Area 

A potential tailings disposal area is located approximately 7.24 kilo- 

meters (4.1/2 miles) northeast of the plant site. Then site is within 

a saddle located on a ridge separating north flowing tributaries to 

the Babcock and Flatbed Creeks. The tailings area has been determined 

to have a minimum storage life of 20 years based on the available 

topographic information: Provision will be made in the design of the 

dam for collecting the overflow for recycle to the plant. Two separate 
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tailings retention dams are located at opposite ends of the ~saddle. 

A decant tower and conduit system will be incorporated atthe 

tailings area to collect and direct water from the tailings pond 

into the water reclaim pond for fina~l clarification. 

bj Water Keclaim System 

A water reclaim system is included to minimize the fresh water supply 

requirements. Ihe water reclaim pond is about 7 acres in size and 

is able to supply about 900 uSGPM of process water requirements. 

Fresh water will be pumped into the tailings water reclaim system 

to give any inventory of proces~s water for the early production 

period. 

c) Fresh Water Supply 

All potable water and net process water requirements totalling about 

600 USGPM would be met from the fresh water supply reservoir assumed 

to be located immediately to tne.west of the tailings area on a 

main tributary of Babcock Creek. 

The fresh water dam is to be completed and filled before plant 

startup in the fall of 1979. 

The 600 USGPM make-up process and potable water required will be 

pumped back to the plant from a pumphouse situated at the fresh water 

reservoir. 

5.7 Site Services 

Potable Water 

Potable water is supplied from the fresh water dam, via tne make-up 

water pipeline. A suitable storage tank will be'provided at the plant 

site, with an overflow to the process water reservoir. 
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Sewas - 

Sewage from the various facilities is transferred by gravity or 

lift-stations to a central collecting point. From this point the 

seaage is pumped to a lagoon system for treatment. 

It is estimated that two lagoons, of approximately one acre each, 

are'necessary for the Babcock plant site. 
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6.~ INFRASTRUCTURE 

6.1 Power Supply 

The initial construction activity is to be supplied electricity 

from diesel-electric units. 

It is anticipated tnat a power line could be constructed into tne 

area for the beginning of lY79, at which time pre-stripping for the 

open cast mining will be underway. 

6.2 Railroad Requirements 

Access to a west coast port is required and several possibilities 

exist. A rail line will be required into the Quintette area, either 

from Chetwynd or from the west via the Hominka or McGregor routes. 

From Prince George the coal could go either to Prince Kupert or to 

the Vancouver area. The ultimate route is dependent on government 

policy and on cost factors. See Appendix VII. 

6.3 Off Site Termina'ls 

A new ship loading facility is required on the west coast to 

accommodate the export market, as the present shipping capacities 

in the lower mainland will not accommodate the planned Quintette 

tonnage. Prince Rupert would be the natural location for a new 

facility to service the northeastcoal fields. 

6.4 Roads 

At the present time, rudimentary roads access the Quintette area 

from Chetwynd and Dawson Creek in British Columbia, and from~ tirande 

Prairie in Alberta. It is necessary to upgrade tne roads to Chetwynd 

and Dawson Creek to all weather standards for a continuous operation 

at Quintette. Initially a heavy transport gravel surface road (with 

the exception of spring breakup) will be required, to either Dawson 

Creek or Chetwynd, for the construction period. 
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For long term community stability, it is desirable to have more than 

one access road into the Quintette area. 

b.5 Townsite 

~The anticipated work.force will be in the order ot 1,300 people. 

Since a three shift, seven day per week operation is contemplated, 

it is necessary to have the people living reasonably close to the 

mine site. Existing communities are in the order of 96 to 130 kilo- 

meters (b0 to 80 miles) by road from the mine ana plant sites. Since 

this will be a shift work operation, the travelling distance snould 

be less than 48 kilometers (30 miles). 

The townsite could physically be located in a number of alternatives; 

however, tne site shown on the attached map meets more of the criteria 

for a long term town development. In addition to coal mining, the 

town can provide a base for forest products, gas field activities 

(sulphur extration), and recreational activities. 



7.0 ENVIRONEIENT 

A Baseline Environmental Study was undertaken for Quintette Coal 

Limited by B.C. Research, starting in May of 1975, in the Quintette 

area'of northeastern British Columbia. 

The envjronmental study has accumulated data on the following 

components of the bio-physical environment: 

-- land use and land capabilities; 

-- water; 

-- aquatic resources; 

-- atmospheric~conditions. 

A Preliminary Environmental Study was completed in 1975, and studies 

are continuing through~1976 to assess the impact caused to the 

environment by the mine development and to allow Quintet&' Coal 

Limited to formulate plans to mitigate the deleterious effects. 

B.C. Research, during their studies, have maintained a close liaison 

with the relevant governmental agencies. 

.In addition to the work being done by B.C. Research, Kilborn Limited, 

an engineering consultant to Quintette Coal Limited, have provided an 

overview and coordination of the work under way. Wherever practical, 

work done by Oenison exploration personnel is being utilized for the 

environmental studies: e.g. diamond drill holes for groundwater studies. 
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8.0 SOCIO-ECONOMIC STUDY 

A firm of managing consultants, Price Waterhouse Associates, was 

commissioned in 1975 to prepare a socio-economic impact report 

of the direct and indirect effects of the proposed Quintette mine 

upon the economy of the region in which it is situated, and upon 

.the province of British Columbia as a whole. Similarly, the 

economic effects of the establishment of port facilities, the 

upgrading of existing rail and road transportation systems, and 

the establishment of a new townsite in the vicinity of the mine 

will be assessed. This report will be completed in May 1976. 
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APPENDIX II 

Resume of Coal Licenses Held in the Quintette Area - 

License 
Numbers 

Date 
Issued 

3279 to 3311 

3312 to 3333 

3334 to 3336 

3337 

3338 to 3341 

3342 

3343 to 3362 

3363 to 33G5 

3366 to 3367 

3368 to 3369 

.3370 to 3379 

3380 

3381 to 3394 

3395 to 3406 

3592 to 3606 

3618 to 3633 

October 16, 1974 

October 16, 1974 

October 16, 1974 

October 16, 1974 

October 16, 1974 

October 16, 1974 

October 16, 1974 

October lG, 1974 

November 25, 1974 

November 25,.1974 

November 25, 1974 

November 25, 1974 

Nov'ember 25, 1974 

February 1, 1975 

April 29, 1975 

May 27, 1975 

Series 
Acrea9e 

(more or less) 

93-1-15 21,168 

93-I-14 15,070 

93-I-14 2,202 

93-I-14 184 

93-l-14 1,653 .~ 

93-I-14 368 

93-I-14 11,398 

93-I-15 1,107 

93-I-14 1,473 

93-I-15 554 

93-I-15 6,988 

93-I-14 368 

93-P-3 7,687 

93-P-3 7,697 

93-P-3 8,791 

93-P-3 9,541 

96,249 
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APPENDIX IV 

QUINTETTE PROPERTY 

'SUMMARY OF INDICAiED IN PLACE RESERVES --____-___-__--_---------------------- 

Open Pit y Mineable Coal (1) 

Windy 

Roman Mountain 

Sheriff 

Frame 

Total 

underground 

Babcock #I 
Babcock Creek Area 

Babcock Creek South Area 

NO. 2 

No. 3 

NO. 4 

Caribou South (No. 2 South) 

Waterfall'Creek Area 

225,665,OOU 

251,122,OOU 

57,449 ,uoo 

48,934,OOt.I 

52,011,u00 

105,482,OOO 

81,276,OOO 

131,665,OOO 

Total 953,604,UOO metric tons 

COKBINED TOTAL 1,054,26l,OUO metric tons 

16,255,OOU 

22,812,OOU 

25,230,OOU 

36,360,OOO 

100,657,OOO metric tons 

(1) ,The Mineable Coal tonnage dOeS not include any "in seam" or "out of Seam" 

dilution. 
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2.0 PRE-PRODUCTION DEVELOPMENT 

2.1 INTRODUCTION 

It is emphasized that the proposed plans and scheduling con- 

tained in this Section are preliminary projections and may 

require modification when the final studies are completed. 

This presentation describes the work required to prepare the 

open pits for raw coal production. The designs of the road 

systems are subject to changes due to future exploration and 

development work, as well as the final feasibility study. 
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2.2 MINING - OPEN PITS 

An access road will have to be constructed from the Wolverine 

plant site to the Frame and Sheriff open pits. This road will 

be the coal hauling road and will have to accommodate the 

large hauling units under both summer and winter conditions. 

The road will be approximately 15 kilometers (9.4 miles) long. 

(Drawing No. 1741-00). 

The preproduction work required for the open pits is as follows: 

Sheriff and Frame 

19j7 - April to November inclusive will be utilized in 

starting and constructing the access road with a 

fleet of earth moving equipment. 

1978 - Construction and completion of the access road 

during the months of April to June inclusive. This 

haul road joins the two pits and provides access to 

the waste dump area. 

- Bench development work will be started at approxi- 

mately the 5,500 foot elevation on the northwest 

side of the Sheriff pit in April and continued 

through the year. The quantity of rock removed will 

be 1,193,OOO bank cubic metres (1,560,OOO cubic 

yards). This will be done with small equipment. A 

pit powerline will be constructed during the year. 

1979 - Bench development will be continued on the Sheriff 

pit throughout the year and will result in the 

removal of 711,000 bank cubic meters (930,000 cubic 

yards) of rock. 
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- Bench development for the Frame p,it will commence at 

the beginning of 1979 and will continue throughout 

the year. The initial benches.will be started at 

approximately the 4,800 foot elevation. The quan- 

tity of rock removed will be 6,706,OOO bank cubic 

metres (8,770,OOO cubic yards). (Drawing Nos. 1742-00 

and 1743-00). 

Windy Pit 

1978 - 

1979 - 

1980 - 

When the road construction to the Sheriff pit is 

completed in June, the equipment will be moved to 

the Windy pit access road in July and continue 

through to mid-November. This coal haul road to the 

plant area is 10 kilometers (6.3 miles) long. 

During the months of April to June inclusive, the 

haul road will be completed. 

Bench development work will start in January at 

approximately the 1,680 metre elevation on the 

northeast side of the pit. This work will continue 

throughout the year and will remove 1,453,OOO bank 

cubic metres (1,900,OOO cubic yards) of rock. 

(Drawing No. 1749-00). 

Roman Mountain Pit 

1983 - The access road will be constructed during this year 

and it is approximately 8 kilometers (5 miles) long. 
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1984 - Bench development work will be started in January at 

approximately the 1,600 metre elevation on the 

northwest side of the pit. The development work 

will continue throughout the year and will remove 

1,682,OOO bank cubic metres (2,200,OOO cubic yards) 

of rock. (Drawing No. 1753-00). 

Power lines and service facilities will be constructed prior 

to commencement of the coal mining and rock stripping programs. 
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2.3 MINING - UNDERGROUND 

.CONFIDENTIAL 
2.3.1 INTRODUCTION 

This presentation describes the engineering aspects associated 

with organizing an underground mine program in the Babcock 

area with an ultimate capacity of 2.0 million tonnes annually. 

The production buildup is shown on Plate 3-l (ref. Section 3). 

Plate 2-2U shows the No.1 underground mine development schedule 

and production buildup for each seam for the life of the mine. 

The "Feasibility Report on the Babcock Project of Quintette 

Coal Company" by Mitsui Mining Co. is the basic reference for 

the underground phase of this presentation. The following 

items are significant departures from the Mitsui Report. 

a) 

b) 

cl 

Redesign of mine entries to exclude hoists from the 

slopes and provide a flatter gradient on the slopes to 

facilitate access for mobile equipment, and to include an 

elevator shaft for personnel travelling to the seams. 

Addition of a seam exploration program in the Flat Area 

Development Schedule. 

Change of mining sequence of the Mitsui schedule - to 

initiate hydraulic mining in D and F Seams, prior to 

3 Seam. 
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2.3.2 HYDRAULIC MINING DEVELOPMENT 

The development program for underground mining at the Babcock 

area will commence in 1980 as soon as the climatic conditions 

permit. The development schedule is designed to achieve the 

target of hydraulically mined coal from D seam by late 1983, 

and from F seam by the second quarter of 1984. Development of 

the J seam is delayed until 1988, with production scheduled 

for the last quarter of 1989. 

The proposed development program incorporates an exploration 

investigation of D seam to confirm its suitability for hydrau- 

lic mining methods. 

This will involve.driving a double heading entry across D seam 

and will be performed in two phases. (See Dwg. 200-05F-2 shaded 

entries). The sequence and timing of these operations is 

apparent from the mine development schedule, Plate 2-2U. 

In Phase 1, the two headings will be driven from the Windy Pit 

wall southeast down the dip of the D-seam for approximately 

2450 m. 

Phase II will proceed from the opposite direction, eventually 

joining the headings of Phase I. This drivage, however, will 

delineate conditions in the D seam only. Seven additional 

core holes are proposed to be drilled from the exploration 

entries. These holes (B-l to B-7, about 760 m. total) will 

provide supplemental information about F and J seams. 

(Dwgs. 200-05F-3; 200-05F-4). 



2-7 

.CONFIDENTIAL 
Combined with the existing drilling data already available; 

more accurate information will be compiled to facilitate a 

decis.ion on the mining method at the proposed target date. 

The exploration drive is an integral part of the development 

and later production program. 

If the initial development and exploration indicates that 

hydraulic mining is not practical in D and F seams, then these 

seams will be mined with continuous mining equipment. J seam, 

because of its thickness, is beyond the reach of proven conven- 

tional continuous mining technique (up to 4m), and is there- 

fore planned to be mined hydraulically with perhaps the 

exception of a few flat areas. Cost estimates and detailed 

scheduling were not developed for the proposed continuous 

mining at this time. However, this work is to be included as 

an alternative in the feasibility study scheduled for comple- 

tion by the end of 1976. 

The out-of-seam development will be contracted work, involving 

the following primary mine openings: 

a) Main Slope 

This opening is driven from a portal (El. 4400' = 1341m) 

located adjacent to the Preparation Plant, down grade at minus 

20% to the coal dewatering station. The Main Slope provides 

access to each of the coal seams. Services installed include 

the main coarse coal conveyor and fines slurry return lines 

from the dewatering plant to surface, main feeders for coal 

seam electrification, compressed air and other ancillary 

services. 
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The Main Slope and seam entries will be driven during~ but 

independently of the D seam exploration phase, in order to 

meet the hydraulic mining start-up schedule. (See 

Plate Z-2U). 

b) D-F Seam Return Airway 

In order to supply adequate ventilation and escape passages 

during the development phase, a slope is driven at minus 

20 percent grade from a portal located 427 metres west of the 

Main Slope Portal (at El. 4480' = 1366m). 

This airway serves as a development slope for D-F Seams. 

Credit coal from continuous miners is conveyed from the seam 

cross-cuts through the Return Slope to a stockpile area 

adjacent to the Portal. A loader-truck system reclaims 

stockpiled credit coal to the breaker station. 

The D-seam exploration headings are driven from this slope, 

and two headings advanced through the seam until sufficient 

information is developed for a decision on the mining tech- 

nique. Exploration drifts will commence in May 1980. 

(Plate 2-2U). 

cl Service Shaft 

Access to the seams for operating and supervisory personnel is 

provided through a service shaft which will also carry high 

pressure pump lines (monitor supply lines) and flume water 

lines, and electrical supply for the pump and dewatering 

stations. 
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This shaft and related surface plant is located about 1220171 

northwest of the Preparation Plant. 

Using a contractor's sinking hoist, all out-seam rock develop- 

ment other than the Main Slope and D-F-J-seam entries is 

hoisted through the Service Shaft. Automatic elevator equip- 

ment is installed after the sinking of the service shaft has 

been accomplished. 

This shaft is an intake airway to maintain positive fresh air 

to the dewatering station and upcast air to the Main Slope 

conveyor. 

(See proposed layouts for hydraulic mining in Seams D-F-J, 

Dwgs. ZOO-05F-2; ZOO-05F-3; ZOO-05F-4). 





2.4 SURFACE FACILITIES - WOLVERINE 

2.4.1 OEVELOPMENT SCHEDULE (ref. Dwg. 100-26-l) 

The scheduled start-up date for the Wolverine Plant is October 

1979 at the design rate of 2 million MTPY, based on the project 

authorization at the end of 1976. (ref. Fig. 3.1.). 

Initially the supply of raw coal to the plant will be from the 

Sheriff and Frame Pits. Other areas may be developed in later 

years, but are not considered part of this study. 

Construction will begin in the Wolverine area in the summer of 

1977 and will consist of access roads, site preparation, 

construction camp and related temporary services. 

Construction of the permanent plant and services will commence 

in 1978 as soon as the climatic conditions permit, with the 

objective of having all major structures erected and closed in 

before the winter season. 

It is anticipated that work during the 1978-79 winter season 

will be restricted to interior services and utilities. 

Major construction and equipment installation will conuhence 

early in 1979 and continue to completion by the late summer. 

Running trials and equipment testing will be scheduled for 

completion in preparation for start-up on October 1, 1979. 
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2.4.2 PLANT FACILITIES 

Descripti~on and Location of Site 

The final site for the Wolverine surface facilities will be 

established after the mine planning in the area has been 

completed in greater depth, in addition to further examina- 

tions re local conditions at the proposed plant site. For the 

purposes of this presentation, it has been assumed that the 

plant will be located on the northern bank of the, Wolverine 

River, approximate?y 10 miles from the proposed townsite or 

junction of the Wolverine and Murray rivers. This selection 

was made because of the availability of reasonably flat land 

and easier gradients for both the railway and access roads. 



Design Criteria 

2-12 

CONFIDENTIAL 
The design criteria for the Wolverine area has not been 

established for the individual coal seams, due to the pre- 

liminary nature of the test data so far available. For the 

purpose of this study, it has been assumed that the data 

developed for the Babcock area can be used for estimating 

purposes. 

Annual Production of Clean Coal 

Ash Content 

Clean Coal Yield 

Operating Days 

Hours per Day 

Shifts per Day 

Days per Week 

Plant Availability 

Plant Feed Rate 

Clean Coal Production 

Refuse 

Raw Coal Storage (Silo) 

Clean Coal Storage (Silo) 

2,000,OOD MTPY 

7.5% 

65% Min. - 70% Avg. 

320 

24 

3 

7 

90% 

447 MTPH 

290 MTPH 

156 MTPH 

20,000 M.T. 

20,000 M.T. 

The 320 Operating Days were determined as a result of the 

following allowances: 

Saturday Holidays 10 Days per annum 

Coal Transportation Problems - 30 Days per annum 

Raw Coal Feed Problems 2 Days per annum 

Total Allowance 45 Days per annum 

The 90% Plant Availability is a stated design factor applied 

to all the process equipment feed rate capacities, as an 

allowance for unscheduled downtime. 
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All buildings are steel framed with insulated steel siding. 

Except for stairways and minor platforms, all above grade 

floors will be concrete with a suitable washing slope and 

clean-up system. 

Interconnecting conveyor galleries will be totally enclosed, 

with a walkway on one side only. 

Heating 

The plant buildings are heated from a central oil-fired hot 

water boiler system. The heating system is sized to maintain 

60 deg.F. in the plant areas and 70 deg.F. in the office 

areas. 

Electrical Power 

Electrical power is to be supplied from the main B.C. Hydro 

system at 138,000 volts. The in-plant distribution is trans- 

formed down to 25,000 volts for the various substations 

including the mine. 

The substations will be designed to accommodate the following: 

300 HP Motors and above 4160 volts, 3 phase 

1 HP to 250 HP 575 volts, 3 phase 

Less than 1 HP ,110 volts, 1 phase 

Lighting and Control 110 volts, 1 phase 
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The process plant will be designed on the concept of two 

parallel circuits each capable of 50% of the required through- 

put. In order to achieve a high availability rating, critical 

items of equipment will have an installed spare unit, located 

so as to be available alternatively to each one of the parallel 

circuits. Where necessary, spare pumps will also have a spare 

pipe line. 
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Raw Coal Receiving and Storage 

Raw coal is delivered to a breaker station by haulage vehicles. 

The breaker station dump pocket is equipped with a 24" square 

opening grizzly and two feeders delivering material to two 

parallel screening circuits. Each circuit contains a coarse 

screen to remove the ~2%" material for breaker feed, and a 

washing screen to remove the -14 mesh fines as a slurry. The 

breaker product and -2 %" +14 mesh screen products are dis- 

charged on to a collecting conveyor for transferring to 

205,000 tonne capacity raw coal silos. The -14 mesh slurry is 

collected in a sump and pumped to a raw coal thickener. 

The raw coal silos are equipped with vibrating feeders each 

capable of extracting at the required plant feed rate. All 

feeders discharge on to a single belt conveyor for transfer to 

the raw coal surge hoppers in the preparation plant. 
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Washing Plant 

The~,washing plant is designed to accommodate two independent 

circuits, each having half the total plant capacity. The 

circuits have been designated as No.1 and No.2 circuits, and 

the following description will relate to only a single circuit 

except where clearly defined. 

Each circuit is subdivided into a coarse coal and fine coal 

process. In the coarse process, raw coal is supplied by 

conveyor to a coarse coal hopper located in the wash plant 

building. From the hopper, raw coal is fed to an air-operated 

two-compartment four-cell jig washer. Refuse from the jig 

washer is dewatered by a screen and discharged to a 300 tonne 

refuse bin. The jig washer middlings are discharged to a roll 

crusher for reduction to %" material which then reports to a 

screen. The screen oversize is rejected and reports to the 

refuse bin. The screen undersize is transported to the 

distributor for the Oeister tables. The jig washer coarse 

product (-2%-," x 0) will be discharged to a clean coal screen 

where the -2%' +l%" material will be removed. This material 

will be fed to a clean coal crusher and reduced to -1%” x 0. 

The clean coal crusher product is then discharged onto the 

main clean coal collecting conveyor for transfer to the 

product storage silos. The clean coal screen undersize is fed 

to two dewatering units, each comprising a DSM screen followed 

by a double deck screen. The DSM screen underflow is returned 

to the raw coal thickener and the oversize reports to the top 

deck of the double screen. There, the -1%" +%" is removed and 

transferred to the clean coal collecting conveyor. The 

middlings, 4" +28 mesh, are fed to a distributor serving 

vertical bowl centrifuges. 
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The centrifuge ~product is discharged onto the dryer feed 

conveyor and the fines slurry transferred to a central cyclone 

feed pump box. The dewatering screen undersize (-28 mesh) is 

returned to the raw coal thickener. 

A spare dewatering unit is included and situated so as to act 

as a standby for either circuit No.1 or No.2. 

This completes the basic coarse coal treatment cycle. 

In the fine process the coal slurry (-14 mesh) circuit commences 

with the withdrawal of material from the raw coal thickener. 

The thickener underflow is pumped to a distributor feeding 

classifying cyclones. The cyclone overflow (-14 +lOO mesh) 

discharges into's collecting launder and is transferred to the 

feed box of a bank of primary flotation cells. The primary 

flotation product is transferred to a similar bank of secon- 

dary flotation cells. The product from the second stage 

reports to a surge tank in the vacuum filter area. Tailings 

from both flotation stages are transferred to~the refuse 

thickener. 

The screen middlings and cyclone underflow are collected in a 

multi-compartment distributor which feeds the Deister Concen- 

co 88 tables. The product from the tables is collected and 

fed to a DSM screen followed by a dewatering screen. The 

screen oversize (-$" +28 M) is transferred to the previously 

mentioned centrifuges and ultimately is discharged onto the 

dryer feed conveyor. 
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The DSM and screen undersize is collected and fed to further 

DSM screens, from which the product is transferred to the 

filter circuit and the undersize recycled to the cyclone feed 

pump box. 

The Deister table rejects are dewatered by a DSM screen so 

that the coarse fraction (4' +20 14) can be transferred to the 

refuse bin, and the fine fraction (-28 mesh) pumped to the 

refuse thickener. 

This completes the basic washing circuits. 
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Filtration and Drying 

The filtration circuit is common to both washing circuits. 

The fine fraction from the Deister tables (28 mesh x 100 mesh), 

and the fines from the vertical centrifuges, are combined and 

fed to cyclones. The cyclone underflow then reports to an 

agitated surge tank and is combined with the flotation cell 

product. The cyclone overflow is recycled back to the raw 

coal thickener. 

From the surge tank a filter feed pump transfers the material 

to a distributor which feeds the 8-disc vacuum filters. Each 

filter is equipped with individual vacuum pumps, filtrate 

pumps and moisture traps. The vacuum pumps will have one 

spare pump installed so as to act as a standby for any one of 

the operating pumps. 

The filter cake is discharged on to the centrifuge product 

conveyor for transfer to the 200 ton capacity dryer surge bin. 

The filtrate is recycled back to the raw coal thickener. 

From the dryer surge bin, the fine coal is dried by two 

independent coal-fired drying systems. Each drying system 

contains a feed hopper with roll feeder, a 75 million BTU/hour 

furnace, an updraft type fluid bed dryer, cyclone separators, 

induced draft fan, and a wet scrubber rated at 130,000 cfm. 

The coarser product is discharged directly on to a conveyor 

belt from the dryer. The dry cyclone fines will be collected 

in a hopper and discharged to the same conveyor via a rotary 

valve. The wet slurry discharged from the scrubbers will be 

pumped to the raw coal thickener. 
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Each dryer system is capable of handling 220 tonnes/hour of 

feed at 13.6% moisture when reducing the product moisture to 

5%. 

Fuel for the air heated is extracted from the main dryer bed 

discharge, as required for combustion purposes. 

The dried coal from both systems is collected and transferred 

by conveyor belt to the main product conveyor leading to the 

clean coal storage silos. 
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Thickening and Water Distribution 

Thickening of the raw coal from the breaker station is .achieved 

in a 200 ft. diameter raw coal thickener. The thickener is 

also used as a means of recovering and recycling the fine coal 

discarded by the various items of process equipment in the 

preparation plant. The thickener is equipped with one opera- 

ting underflow pump, and one spare pump installed as a stand- 

by. The thickener overflow is collected in a sump from which 

the process water is returned to the mill water tank and the 

steady head tank. The sump is equipped with an overflow 

system which directs, by gravity, the excess water to the 

refuse thickener. 

The fine fraction of the plant waste material is delivered to 

a refuse thickener. The thickener is equipped with one 

operating underflow pump which delivers the waste to a tailings 

pond area. Reclaimed water from the tailings pond is pumped 

back to the main plant reservoir. 

The refuse thickener overflow is collected and delivered by 

gravity to the main plant reservoir. The main plant reservoir 

is the main holding area for process water for the surface 

plant, and also provides the source of water for fire protec- 

tion purposes. 
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CONFlDENTlAL 

Product Storage and Loadout 

The combined preparation plant and dryer products are trans- 

ferred by a belt conveyor to the 20,000 tonne clean coal 

storage silos. In the event of the silos not being able to 

receive the clean coal, an emergency by-pass is provided 

adjacent to the preparation plant. In this emergency condi- 

tion the product will be moved by vehicles to a 3-day storage 

pile and compacted. Reclaim from the emergency pile utilizes 

front-end loaders which discharges into a surge hopper located 

over the main product conveyor belt. The hopper is equipped 

with a belt feeder to even out the flow rate. 

The clean product silos are equipped with dry bag-filter dust 

collectors which return the dust to the silos and discharge 

the filtered air to the atmosphere. 

The coal will be transported from the plant by a unit train 

which will run directly under the silos. Each silo is equipped 

with two discharge openings, although only a single gate is 

used at any one time. 

The loadout gates are a double clam shell type, discharging 

through a telescoping tube into the unit train cars. The 

depth of coal in the cars is controlled by the tube height, 

and the gates are regulated by the car position. This gives a 

repeatable volume control on a car to car basis. No weighing 

of the product will be done at the plant site. 

A unit giving a sprayed plastic coating to the coal surface of 

each loaded car is located on the downstream side of the 

loadout silos. This film will protect against wind losses 

during transportation to the dockside terminal. 
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Ancillary Buildinss 

With the exception of minor remote storage buildings, all the 

ancillary services will be housed in two major buildings. 
1 

The Office and Change House building will contain the fol- 

lowing: 

1. Administration Office 

2. Changehouse 

3. First Aid Room & Ambulance 

4. Mine Rescue & Training 

5. Lamp Room 

6. Lunch Room 

7. Utilities and Services 

The Service Building will contain: 

1. Truck Maintenance 

2. Warehouse (2 levels) 

3. Workshops 

4. Utilities and Services 
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COWDENTIAL 

2.4.3 SITE SERVICES 

Potable Water 

Potable water is supplied from the fresh water dam, via the 

make-up water pipeline. A suitable storage tank will be 

provided at the plant site, with an overflow to the process 

water reservoir. The potable water system will also supply 

the requirements of the changehouse, vacuum filter pumps, and 

boiler water feed system. 

Fire Protection 

Fire protection in the plant areas will consist of a separate 

water main to hose stations located as required by the regu- 

latory codes. 

Office and similar areas are protected by an automatic dry ~ 

sprinkler system. 

Switchrooms and similar areas are supplied with chemical 

cannister type units as required by code regulations. 

Sewage 

Sewage from the various facilities is transferred by gravity 

or lift-stations to a central collecting point. From this 

point the sewage is pumped to a lagoon system for treatment. 
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Plant Heating 

The plant heating for the main buildings is an oil-fired hot 

water boiler system. The boiler will also provide hot water 

for domestic uses. Remote minor buildings are heated by oil- 

fired hot air units. 

For the purposes of this study, it has been assumed that the 

plant heating fuel is No.2 Domestic Grade oil. However, some 

consideration will be given to a coal-fired system, for both 

economic and reliability of future supply reasons. 

Electrical Services 

Electrical power is supplied to the property at 138 KV by B.C. 

Hydro via an overhead wood pole line from Chetwynd. 

A 138 KV substation is provided on the property, located near 

the preparation plant. This will provide power supply to the 

preparation plant, the breaker stations, the open pit mines, 

loadout facilities, site power for office, warehouse, shops, 

change house, water supply, etc. 

The secondary of the substation is at 4160 V and it is pro- 

posed to use 4160 V for all surface and mine primary distri- 

bution, and for operating all high voltage motors either in 

the mine or on surface. Load centers 4160 V to 600 volt are 

used as required to supply 575 volt motors and building 

services. 
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COI\IFIDENTIAL 
In the area surrounding the preparation plant, distribution 

cables are run in buried cable ducts, to provide a free and 

uncluttered yard area. Otherwise, site distribution is via 

overhead pole lines. 

The sizing of the main power transformers and circuits are 

such that, in the event af loss of a transformer or circuit, 

the full plant capacity can be realized, without loss of 

production, by making use of fan cooling on power transfor- 

mers, and by having cable adequately sized. 

All power transformers will be connected delta-wye with the 

neutral point resistance grounded. 

4160 V to 600 volt load centres will consist of primary load 

interrupter switches, power transformer, and 600 volt dis- 

tribution switchgear. The 600 volt switchgear is heavy-duty 

drawout equipment, factory assembled into free-standing rigid 

cubicles, 

Motor control for 4160 V motors will consist of fused drawout 

type air-break or vacuum contactors in steel cubicles, with 

overload, locked-rotor, and ground fault protection. 

Motor control centres far 600 volt motors will consist of 

modular-type motor starters, field assembled into back-to-back 

line-ups, with isolated bus and CEMA 1 starters. Starters are 

provided with motor-rated fused disconnect switch, 110 volt 

control, and 3 overload relays. 
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All motors 300 HP and larger are rated 4160 V and supplied 

directly from the 4160 V distribution system. 

All motors 250 HP and smaller are rated 575 volt and will be 

supplied at 600 volt from load centres located close to the 

centre of the load. 

All motors, except those used directly in the mine, are 

totally-enclosed fan cooled, in heavy cast enclosures, except 

in areas such as tunnels under coal piles, where explosion- 

proof motors may be required. 

PVC jacketted Teck cable is used in process areas for power, 

control and wiring to lighting fixtures. Cable is run on 

prefabricated galvanized steel cable tray. 

All process control devices such as pushbutton stations, limit 

switches, motion failure switches, etc. are selected for 

reliability and resistance to corrosion and contamination. 

All cable terminations and junction boxes are watertight. 

Wiring in areas such as shops, offices, warehouse, etc. will 

consist of insulated wire run in rigid metallic conduit or 

electrical metallic tubing, as required for the application. 

Conveyors will be provided with safety devices such as emer- 

gency pull cords, motion failure alarm, side travel, and belt 

tear protection. 
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Lighting in the preparation plant and other similar process 

areas is by high-pressure sodium lamps in watertight fixtures. 

High-pressure sodium lamps will also be used in high-bay shop 

areas and for outdoor roadway lighting. Where high-pressure 

sodium cannot be used, in areas such as conveyor-ways or in 

low-bay areas, mercury-vapour lamps are used. 

Lighting in offices, change rooms, low-bay shop areas, labs, 

switchrooms, etc. is fluorescent. 

A low voltage control system is provided, using static equip- 

ment, to provide low-cost central control of equipment from a 

process control room in the preparation plant. 

For power supply to the open pits, it is proposed to use 

44 KV, which will be obtained from an intermediate winding of 

the main power transformers at the substation. This supply 

will also be used to supply the water and water reclaim pump- 

houses. 

44 KV supply is via overhead pole lines. Because of the wind 

conditions which are encountered at the high elevations, the 

44 KV line is constructed around the mountains, rather than 

over the top, in order to avoid line problems. 

At each open pit, transformers are provided, 44 KV to 4160 V. 

Load centres 4160 V to 600 volt are provided for supplying 

power to sump pumps and shops. 

Each shovel or drill is provided with a contactor sled for 

switching and protection. 
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For initial mine development and site power, a diesel-electric 

generating plant is provided, consisting of 1000 KW diesel- 

electric sets, suitable for paralleling. The units are con- 

servatively sized to provide a reliable, low maintenance power 

supply for about two years. During the production period, 

these units will be converted to provide standby power. The 

units will be connected to the 4160 V bus of the substations 

to provide power for lights, sump pumps, thickener drives, 

water pumping, campsite, building service, and other loads 

which require power during a B.C. Hydro power outage. 



2.4.4 CONSTRUCTION LABOUR REQUIREMENTS 

In the first year of construction (1977) the labour require- 

ments will be limited to the crews required for clearing, 

grading, site preparation and access roads. 

For these purposes it is anticipated that a 300-man camp would 

be adequate. Due to the proximity of the Townsite, a common 

construction camp could be established if the contractual 

arrangements are compatible. 

The second year of construction (1978) would require an in- 

crease to a peak of approximately 500 workers. The workforce 

would consist mainly of the civil trades, concrete and steel 

erectors with an allowance of 300 men for open pit development. 

The third year of construction (1979) would require approxi- 

mately a peak of 600 workers, but the emphasis would change to 

mainly mechanical, electrical and piping trades. The allowance 

for open pit development would remain at 300 men. 

As the work peak declines, the camp facilities no longer 

required would be relocated at the Babcock site in preparation 

.for the comnencement of work in that area in the following 

season. 
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2.5 SURFACE FACILITIES - BABCOCK 

2.5.1 DEVELOPMENT SCHEDULE 

The scheduled start-up date far the Babcock Plant is July 1981 

at the design rate of 3.0 million MTPY. The initial produc- 

tion rate for 1981 will be 1.0 million MTPY, increasing to 

2.0 million tonnes in ,1982, and achieving the full 3.0 million 

tonnes by the end of 1983 (ref. Fig.3.1). 

In the first two years the raw coal will be supplied from the 

Windy and Roman Mountain open pits. Some raw coal will be 

produced from the Underground No.1 Flat Mine as a result of 

the mine development program. The first production coal from 

underground will be delivered at the end of 1983. The coal 

will be mined hydraulically from 0 and F seams at the combined 

rate of 1.0 million MTPY. Coal production from I seam will 

commence in 1989 and will achieve the rate of 1.0 million MTPY 

by 1990. This will replace the declining production from the 

Windy Pit and maintain the overall plant production of 3.0 mil- 

lion MTPY through the year 1999. 

Construction at the Babcock site will commence in the spring 

of 1979 and will consist of site clearing, site preparation 

and installation of the necessary construction camp and 

temporary facilities. 

Construction of the permanent plant and services will begin in 

1980 as soon as the weather conditions permit. All the main 

plant buildings will be closed and services installed, in 

order to allow work to continue through the 1980-81 winter 
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season. Completion of the plant is scheduled for June 1981, 

although surface installations related only to the underground 

mining by hydraulic methods could be delayed until the 1982 

season to ease construction manpower peaks. 
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Y.5.2 ~ BABCOCK SURFACE PLANT FACILITIES 

Description and Location of Site 

The Babcock Plant is located in the Rocky Mountain foothills 

approximately 80 miles southeast of Chetwynd, B.C. and 95 

miles southwest of Dawson Creek. The proposed plant site is 

situated on the northern bank of the headwaters of Babcock 

Creek. The proposed plant elevation is 4,350 feet above sea 

level, and the site has a natural gradient of approximately 

15%. 

The area is presently tree covered, and accessible only by 

helicooter or four-wheel drive vehicles in the summer season. 

The climatic conditions for the nearest two published Meteoro- 

logical Stations are as follows: 

Pine Pass Oawson Creek 

Winter Low Temperature -4OOF -4O'F 

Summer High Temperature 88OF 80°F 

Annual Precipitation 77 inches 15 inches 

Data on the Chetwynd area has been monitored for the last few 

years, but not released to the public. This data can be made 

available and should be reviewed before detailed engineering 

commences. 
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Design Criteria 

The design criteria have been established on the requirements 

given in the Quintette Coal Company's Alternate 1 dated 

June 23, 1975. These criteria indicate that the plant will be 

designed to process throughput from open pit sources and from 

underground using hydraulic mining methods. 

Annual Production (Clean Coal) 

Ash Content 

Clean Coal Yield 

Operating Days 

Hours per Day 

Shifts per Day 

Days per Week 

Availability 

Plant Feed Rate 

Clean Coal Produced 

Refuse 

Raw Coal Storage (Silos) 

Raw Coal Storage (Slurry) 

Clean Coal (Silos) 

3,000,000 MTPY 

7.5% 

65% Min. - 70% Avg. 

320 

24 

3 

I 

90% 

670 MTPH 

436 MTPH 

234 MTPH 

30,000 MT' 

15,000 MT 

30,000 MT 

The 320 Operating Days were determined as a result of the 

following allowances: 

Saturday Holidays 10 Days per annum 

Coal Transportation Problems - 30 Days per annum 

Raw Coal Feed Problems 2 Days per annum 

Total Allowance 45 Days per annum 

The 90% Plant Availability is a stated design factor applied 

to all the process equipment feed rate capacities, as an 

allowance for unscheduled downtime. 
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Structures 

All buildings are steel framed with insulated steel siding. 

Except for stairways and minor platforms, all above grade 

floors will be concrete with a suitable washing slope and 

clean-up system. 

Interconnecting conveyor galleries will be totally enclosed, 

with a walkway on one side only. 

Heating 

The plant buildings are heated from a central oil-fired hot 

water boiler system. The heating system is sized to maintain 

60 deg.F. in the plant areas and 70 deg.F. in the office 

areas. 

Electrical Power 

Electrical power is to be supplied from the main B.C. Hydro 

system at 138,000 volts. The in-plant distribution is trans- 

formed down to 25,000 volts for the various substations 

including the mine. 

The substations will be designed to acconunodate the following: 

300 HP Motors and above 4160 volts, 3 phase 

1 HP to 250 HP 575 volts, 3 phase 

Less than 1 HP 110 volts, 1 phase 

Lighting and Control 110 volts, 1 phase 



The process plant will be designed on the concept of two 

parallel circuits each capable of 50% of the required through- 

put. In order to achieve a high availability rating, critical 

items of equipment will have an installed spare unit, located 

so as to be available alternatively to each one of the parallel 

circuits.. Where necessary, spare pumps will also have a spare 

pipe line. 
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Flowsheet Development 

It is policy to include every piece of equipment associated 

with a particular aspect of the process plant on the flow 

diagrams. Equipment such as standby pumps, service cranes, 

vacuum pumps, compressors , etc., is indicated so that the flow 

diagrams can be issued to the various estimating and design 

departments to avoid the inadvertent omission of items of 

equipment in the general arrangement drawings. Because of the 

high degree of informational detail this policy involves, the 

process flow diagrams are sectionalized to correspond to the 

major phases of the process plant. 

In this instance, the process flow has been divided into 

individual diagrams as follows: 

1. Raw Coal Handling and Storage 

2. Washing Circuits 1 & 2 (Jigs and Flotation) 

3. Washing Circuits 1 & 2 (Tables) 

4. Filtration and Drying 

5. Thickening and Water Distribution 

6. Product Storage and Loadout. 

The flowsheets have been prepared in accordance with the 

design criteria developed by Quintette Coal Limited, Mitsui 

Mining Co. Ltd., World Resources Company, and engineering 

experience accumulated from completed and successful projects. 
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RawCoal Handling and Storage (ref. Dwg. lOO-lOF-5) 

Raw coal is received at the storage area from underground and 

open pit sources. 

The underground coal is received in two forms, of which 

approximately 66% is delivered by conveyor as -8" +I4 mesh 

coarse material, and the remainder pumped as -14 mesh slurry. 

The coarse material is transferred via a surge hopper and belt 

conveyor to a breaker station for reduction to -2%" lump size. 

The underground slurried fines are piped directly to a raw 

coal thickener for partial dewatering. 

The open pit coal is delivered by haulage vehicles to a truck 

dump pocket located at the same breaker station. A 24" square 

opening grizzly is used at the truck dump to prevent exces- 

sively large material plugging the feed hopper and possible 

damage to the screening equipment. The open pit coal is 

withdrawn from the dump pocket via two feeders which transfer 

the material to two parallel circuits each containing a coarse 

screen and a washing screen. The coarse screen removes the 

+2%" material which is transferred to the rotary breaker. 

The -2%" material is fed to a washing screen which removes 

the -14 mesh fines in the form of a slurry. The -2%" +14 mesh 

material is discharged onto the coarse coal collecting con- 

veyor for transfer to the coarse coal storage silos. The - 

14 mesh slurry is discharged into a collecting sump and is 

pumped to the raw coal thickener. 

The underground coarse raw coal is similarly fed to a screen 

where the +2Ji" material is fed to the rotary breaker, and 

the -2%" material is discharged to the coarse coal collecting 

conveyor. 
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The +2%" coarse material from all sources is 'fed to a single 

rotary breaker for reduction to -2%" and the separation of 

waste rock. The breaker product is discharged onto the 

coarse coal collecting conveyor for transfer to the raw coal 

silos. The waste rock is discharged onto a separate belt 

conveyor and is transferred to a waste rock storage pile 

adjacent to the breaker station. The waste material will be 

removed by haulage vehicles to the disposal area. 

The breaker station coarse product is conveyed to either one 

of two 15,000 tonne live capacity concrete silos. Each silo 

is equipped with four vibrating discharge feeders, each 

capable of extracting the required plant feed rate. All 

feeders discharge onto a single belt conveyor for transfer to 

the raw coa! surge hoppers in the coal preparation plant. 

The discharge conveyor into the raw coal silos and the silos 

are equipped with a dust collection system which maintains a 

negative pressure using a dry bag filter type dust collector. 

The filtered air is discharged to the atmosphere and the 

collected fines returned to the silo. 

Development coal from the preproduction storage areas is 

reclaimed by front-end loaders and trucked to the breaker 

station dump pocket. The material is then treated in the same 

manner as the open-pit coal. 

In the event of a plant shut-down, a three-day emergency 

stockpile can be accommodated on the surface. The coarse coal 

can be diverted at the portal surge hopper for removal and 

compaction by surface vehicles. Reclaim can be accomplished 
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by returning to the same hopper or the breaker station truck 

dump. The slurried material from underground can be diverted 

into a covered surface storage area. The slurry will be 

decanted to reduce the vo ume,,held in' storage and the decant 

water will be transferred to the raw coal thickener. Reclaim 

of the slurry will be achieved by re-pulping and pumping to 

the raw coal thickener as required. 
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Washing Plant (ref. Dwg. IOO-lOF6 and 7) 

The washing plant is designed to accommodate two independent 

circuits, each having half the total plant capacity. The 

circuits have been designated as No.1 and No.2 circuits, and 

the following description will relate to only a single circuit 

except where clearly defined. 

Each circuit is subdivided into a coarse coal and fine coal 

process. The coarse coal hopper is supplied by conveyor from 

the raw coal silos. From the hopper, raw coal is fed to a 

6 ft. air-operated two-compartment four-cell jig washer. 

Refuse from the jig washer is dewatered by a 6' x 12' screen 

and discharged to a 300 tonne refuse bin. The jig washer 

middlings are discharged to a 24" x 30" roll crusher for 

reduction to "4" material which then reports to a 6' x 12' 

screen. The screen oversize is rejected and reports to the 

refuse bin. The screen undersize is transported to the dis- 

tributor for the Deister tables. The jig washer coarse 

product (-2?-," x 0) will be discharged to a 6' x 16' clean coal 

screen where the -2%" +l%" material will be removed. This 

material will be fed to a clean coal crusher and reduced to 

-1%” x 0. The clean coal crusher product is then discharged 

onto the main clean coal collecting conveyor for transfer to 

the product storage silos. The clean coal screen undersize is 

fed to two dewatering units, each comprising a 6 ft. DSM 

screen followed by a double deck 8' x 20' screen. The DSM 

screen underflow is returned to the raw coal thickener and the 

oversize reports to the top deck of the double screen. 

There, the -1%' +&'I is removed and transferred to the clean 

coal collecting conveyor. The middlings, -%" +28 mesh, are 

fed to a distributor serving two 36!' vertical bowl centrifuges. 
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The centrifuge product is discharged onto the dryer feed 

conveyor and the fines slurry transferred to a central cyclone 

feed pump box. The dewatering screen undersize (-28 mesh) is 

returned to the raw coal thickener. 

A spare dewatering unit is included and situated so as to act 

as a standby for either circuit No.1 or No.2. 

This completes the basic coarse coal treatment cycle. 

The fine coal slurry (-14 mesh) circuits commence with the 

withdrawal of material from the raw coal thickener. The 

thickener underflow is pumped to a distributor feeding two 20" 

diameter classifying cyclones. The cyclone overflow (-14 +lOO 

mesh) discharges into a collecting launder and is transferred 

to the feed box of a bank of five 200 cu.ft. primary flotation 

cells. The primary flotation product is transferred to a 

similar bank of five 200 cu.ft. secondary flotation cells. 

The product from the second stage reports to a surge tank in 

the vacuum filter area. Tailings from both flotation stages 

are transferred to the 150 ft. diameter refuse thickeners. 

The screen middlings and cyclone underflow are collected in a 

10 ft. diameter 12-compartment distributor which feeds 12 

Deister Concenco 88 tables. The product from the tables is 

collected and fed to a 6 ft. DSM screen followed by an 8' x 20' 

dewatering screen. The screen oversize (-%" +28 M) is trans- 

ferred to the previously mentioned centrifuges and ultimately 

is discharged onto the dryer feed conveyor. 
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The DSM and 8' x 20' screen undersize is collected and fed to 

two 6 ft. DSM screens, from which the product is transferred 

to the filter circuit and the undersize recycled to the 

cyclone feed pump box. 

The Deister table rejects are dewatered by a 5 ft. DSM screen 

so that the coarse fraction (-Vi +20 M) can be transferred to 

the refuse bin, and the fine fraction (-28 mesh) pumped to the 

refuse thickener. 

This completes the basic washing circuits. 
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Filtration and Drying (ref. Dwg. lOO-lOF-4) 

The filtration circuit is common to both washing circuits No.1 

and No.2. 

The fine fraction from the Deister tables (28 mesh x 100 mesh), 

and the fines from the vertical centrifuges, are combined and 

fed to two 20" diameter cyclones. The cyclone underflow then 

reports to the 25 ft. diameter agitated surge tank and is 

combined with the flotation cell product. The cyclone over- 

flow is recycled back to the raw coal thickener. 

From the surge tank a 10" x 8" filter feed pump transfers the 

material to a 3-way distributor which feeds three 12'-6" 

diameter 8bdisc vacuum filters. Each filter is equipped.with 

individual vacuum pumps, filtrate pumps and moisture traps. 

The vacuum pumps will have one spare pump installed so as to 

act as a standby for any one of the three operating pumps. 

The filter cake will be discharged on to the centrifuge 

product conveyor for transfer to the 200 ton capacity dryer 

surge bin. The filtrate is recycled back to the raw coal 

thickener. 

From the dryer surge bin, the fine coal is dried by two 

independent coal-fired drying systems. Each drying system 

contains a feed hopper with roll feeder, a 75 million BTU/hour 

furnace, an updraft type fluid bed dryer, cyclone separators, 

induced draft fan, and a wet scrubber rated at 130,000 cfm. 
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The coarser product is discharged directly on to a conveyor 

belt from the dryer. The cyclone fines will be collected in a 

hopper and discharged to the same conveyor via a rotary valve. 

The wet slurry discharged from the scrubbers will be pumped to 

the raw coal thickener. 

Each dryer system is capable of handling 220 tonnes/hour of 

feed at 13.6% moisture when reducing the product moisture to 

5%. 

Fuel for the air heated is extracted from the main dryer bed 

discharge, as required for combustion purposes. 

The dried coal from both systems is collected and transferred 

by conveyor belt to the main product conveyor leading to the 

clean coal storage silos. 
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Th~ickening and Water Distribution (ref. Dwg. 100-lOF-9) 

Thickening of the raw coal from the underground and open-pit 

sources is achieved in two 200 ft. diameter raw coal thickeners. 

These thickeners are also used as a means of recovering and 

recycling the fine.coal discarded by the various items of 

process equipment in the preparation plant. Each thickener is 

equipped with one 10 x 8 underflow pump, and one spare pump 

installed as a common standby. The thickener overflow from 

both thickeners is collected in a sump from which the process 

water is returned to the mill water tank and the steady head 

tank. The sump is equipped with an overflow system which 

directs, by gravity, the excess water to the refuse thickeners. 

The fine fraction of the plant waste material is delivered to 

two 150 ft. diameter. refuse thickeners. Each thickener is 

equipped with one 8 x 6 underflow pump which delivers the 

waste to a tailings pond area. Reclaimed water from the 

tailings pond is pumped back to the main plant reservoir. 

The refuse thickener overflow from both thickeners is col- 

lected and delivered by gravity to the main plant reservoir. 

The main plant reservoir has a capacity of 2,000,OOO US 

gallons, and is the main holding area for process water for 

both the underground mine and the surface plant. This reser- 

voir also provides the source of water for fire protection 

purposes. 
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Product Storage and Loadout (ref. Dwg. lOO-lOF-10) 

The combined prepa~ration plant and dryer products are trans- 

ferred by a belt conveyor to.the two 15,000 tonne clean coal 

storage silos. In the event of the silos not being able to 

receive the clean coal, an emergency by-pass is provided 

adjacent to the preparation plant. In this emergency condi- 

tion the product will be moved by vehicles to a 3-day storage 

pile and compacted. Reclaim from the emergency pile utilizes 

front-end loaders which discharge into a surge hopper located 

over the main product conveyor belt. The hopper is equipped 

with a belt feeder to even out the flow rate. 

The two clean product silos are equipped with dry bag-filter 

dust collectors which return the dust to the silos and dis- 

charge the filtered air to the atmosphere. 

The coal will be transported from the plant by a unit train 

which will run directly under both silos. Each silo is 

equipped with two discharge openings, although only a single 

gate is used at any one time. 

The loadout gates are a double clam shell type, discharging 

through a telescoping tube into the unit train cars. The 

depth of coal in the cars is controlled by the tube height, 

and the gates are regulated by the car position. This gives a 

repeatable volume control on a car to car basis. No weighing 

of the product will be done at the plant site. 

A unit giving a sprayed plastic coating to the coal surface of 

each loaded car is located on the downstream side of the 

loadout silos. This film will protect against wind losses 

during transportation to the dockside terminal. 
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Ancillary Buildings 

With the exception of minor remote storage buildings, all the 

ancillary services will be housed in two major buildings. 

The Office and Change House building will contain the fol- 

lowing:' 

1. Administration Office approx. 10,500 sq.ft. 

2. Changehouse approx. 22,000 sq.ft. 

3. First Aid Room & Ambulance 

4. Mine Rescue & Training 

5. Lamp Room 

6. Lunch Room 

7. Utilities and Services 

The Service Building will contain: 

1. Truck Maintenance approx. 24,000 sq.ft. 

2. Warehouse (2 levels) approx. 24,000 sq.ft. 

3. Workshops approx. 19,000 sq.ft. 

4. Utilities and Services 
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CONFIDENTIAL- 

2.4.3 SITE SERVICES 

Potable Water 

Potable water is supplied from the fresh water dam, via the 

make-up water pipeline. A suitable storage tank will be 

provided at the plant site, with an overflow to the process 

water reservoir. The potable water system will also supply 

the requirements of the changehouse, vacuum filter pumps, and 

boiler water feed system. 

Fire Protection 

Fire protection in the plant areas will consist of a separate 

water main to hose stations located as required by the regu- 

latory codes. 

Office and similar areas are protected by an automatic dry 

sprinkler system. 

Switchrooms and similar areas are supplied with chemical 

cannister type units as required by code regulations. 

Sewage 

Sewage from the various facilities is transferred by gravity 

or lift-stations to a central collecting point. From this 

point the sewage is pumped to a lagoon system for treatment. 

It is estimated that two lagoons, of approximately one acre 

each, are necessary. 



Plant Heating 

The plant heating for the main buildings is an oil-fired hot 

water boiler system. The boiler will also provide hot water 

for domestic uses. Remote minor buildings are heated by oil- 

fired hot air units. 

For the purposes of this study, it has been assumed that the 

plant heating fuel is No.2 Domestic Grade oil. However, some 

consideration should be given to a coal-fired system, for both 

economic and reliability of future supply reasons. 



Electrical Services 

Electrical power is supplied to the property at 138 KV by B.C. 

Hydro via an 80 mile overhead wood pole line from Chetwynd. 

Two major 138 KV substations are provided on the property. 

Substation No.1, located near the preparation plant, will 

provide power supply to the preparation plant, the breaker 

stations, the open pit mines, underground power for D, F, and 

J seams, loadout facilities, site power for office, warehouse, 

shops, change house, water supply, camp, mine air fans in the 

first stage of preproduction, and in the production stage will 

provide power for the thickener pumphouse associated with 
slurry dewatering. 

Substation No.2 is located at the service shaft and pumphouse 

for monitor and fluming water pumps. This substation is 

constructed during the second stage (in service 1980) and will 

also provide.power supply to sump level slurry pumps, con- 

veyors and equipment associated with dewatering, as'well as 

providing power for shaft services, elevator and mine air 

fans. 

The secondary of both substations is at 4160 V and it is 

proposed to use 4160 V for all surface and mine primary 

distribution, and for operating all high voltage motors either 

in the mine or on surface. Load centers 4160 V to 600 volt 

are used as required to supply 600 volt motors and building 

services. 



In the area surrounding the preparation plant, distribution 

cables are run in buried cable ducts, to provide a free and 

uncluttered yard area. Otherwise, site distribution is via 

overhead pole lines. 

The sizing of the main power transformers and circuits are 

such that, in the event of loss of a transformer or circuit, 

the full plant capacity can be realized, without loss of 

production, by making use of fan cooling on power trans- 

formers, and by having cable adequately sized. 

All power transformers will be connected delta-wye with the 

neutral point resistance grounded. 

4160 V to 600 volt load centres will consist of primary load 

interrupter switches, power transformer, and 600 volt dis- 

tribution switchgear. The 600 volt switchgear is heavy-duty 

drawout equipment, factory assembled into free-standing rigid 

cubicles. 

Motor control for 4160 V motors wjll consist of fused drawout 

type air-break or vacuum contactors in steel cubicles, with 

overload, locked-rotor, and ground fault protection. 

Motor control centres for 575 volt motors will consist of 

modular-type motor starters, field assembled into back-to-back 

line-ups, with isolated bus and CEMA 1 starters. Starters are 

provided with motor-rated fused disconnect switch, ~110 volt 

control, and 3 overload relays. 
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All motors 300 HP and larger are rated 6.6 KV and supplied 

directly from the 4160 V distribution system. 

All motors 250 HP and smaller are rated 575 volt and will be 

suppl'ied at 600 volt from load centres located close to the 

centre of the load. 

All motors, except those used directly in the mine, are 

totally-enclosed fan cooled, in heavy cast enclosures, except 

in areas such as tunnels under coal piles, where explosion- 

proof motors may be required. 

PVC jacketted Teck cable is used in process areas for power, 

control and wiring to lighting fixtures. Cable is run on 

prefabricated galvanized steel cable tray. 

All process control devices such as pushbutton stations, limit 

switches, motion failure switches, etc. are selected for 

reliability and resistance to corrosion and contamination. 

All cable terminations and junction boxes are watertight. 

Wiring in areas such as shops, offices, warehouse, etc. will 

consist of insulated wire run in rigid metallic conduit or 

electrical metallic tubing, as required for the application. 

Conveyors will be provided with safety devices such as emer- 

gency pull cords, motion failure alarm, side travel, and belt 

tear protection. 
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Lighting in the preparation plant and other similar process 

areas is by high-pressure sodium lamps in watertight fixtures. 

High-pressure sodium lamps will also be used in high-bay shop 

areas and for outdoor roadway lighting. Where high-pressure 

sodium cannot be used, in areas such as conveyorways or in 

low-bay areas, mercury-vapour lamps are used. 

Lighting in offices, change rooms, low-bay shop areas, labs, 

switchrooms, etc. is fluorescent. 

A low voltage control system is provided, using static equip- 

ment, to provide low-cost central control of equipment from a 

process control room in the preparation plant. 

Mine power equipment consists of circuit breakers, trans- 

formers and motor starting equipment in flame-proof heavy duty 

equipment approved for use in coal mines, with cable couplers 

and receptacles, as required, for easy installation and re- 

moval of equipment. 

The main 4160 V mine power cables are fixed on messengers and 

hangers and will be standard shielded insulated and jacketted 

power cables. Cables to run to mining equipment are type 

SHD-GC trailing cable with heavy duty neoprene jackets, 

shielded, with ground check circuits. 

A mine communication system is provided, of a type speci- 

fically approved for coal,mines. 
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.C~MFIDENTIAL 

For power supply to the open pits, it is proposed to use 

44 KV, which will be obtained~ from an intermediate winding of 

the main power transformers at Substation No.1. This supply 

will also be used to supply the water and water reclaim pump- 

houses. 

44 KV supply is via overhead pole lines. Because of the wind 

conditions which are encountered at the top of Babcock Moun- 

tain, the 44 KV line is constructed around the mountain, 

rather than over the top, in order to avoid line problems. 

At each open pit, transformers are provided, 44 KV to 4160 V. 

Load centres 4160 V to 600 volt are provided for supplying 

power to sump pumps and shops. 

Each shovel or drill is provided with a contactor sled for 

switching and protection, 

For initial mine development and site power, a diesel-electric 

generating plant is provided, consisting of four 1000 KW 

diesel-electric sets, suitable for paralleling. The units are 

conservatively sized to provide a reliable, low maintenance 

power supply for about two years. During the production 

period, two of those units will be converted to provide 

standby power, one unit connected to the 4160 V bus of Sub- 

station No.1 and the other to the 4160 V bus of Substation 

No.2, to provide power for lights, sump pumps, thickener 

drives, water pumping, campsite, building service, and other 

loads which require power during a B.C. Hydro power outage. 
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CONFIDENTIAL 
2.5.4 CONSTRUCTION LABOUR REQUIREMENTS 

The first year of construction (1979) would require camp 

facilities and services for approximately 300 workers. The 

activities in this year would be mainly concerned with clea- 

ring and site preparation, access roads, and foundation work 

for the Preparation Plant. 

In the second year of construction (1980) the total workforce 

would increase to a peak of 600 men. Of this number, approxi- 

mately 400 workers would be required for open pit and under- 

ground mine development, and the remainder on the Preparation 

Plant and services. The schedule would require that all 

buildings would be closed in to allow work to continue through 

the 1980/81 winter season. It is anticipated that the work- 

force would drop to approximately 300 men during this period. 

In the third year of construction (1981), the total workforce 

would increase to approximately 600 men, up to the scheduled 

plant start-up date of October 1981. With the surface faci- 

lities in operation, the construction requirements would drop 

to approximately 250 men, the majority of which would be 

related to underground development. 

In the fourth year of construction (1982) the workforce re- 

quired in the first half of the year would be approximately 

250. At this time the Roman Mountain open pit development 

ceases, and the number will drop to approximately 200 which 

are all related to the underground development. 
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The above numbers related to the underground mining include 

the workers for all the development work. In the final con- 

tractual negotiations, it is possible that some of the in-seam 

development could be done by Quintette's own labdur force, 

which would reduce the amount of temporary facilities required. 

Further development work will be necessary in 1988 and 1989, 

but for the purposes of this presentation it has been assumed 

that a separate workforce mobilization will be initiated at 

that time. 
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2.6 CONSTRUCTION CAMPS 

2.6.1 SUMMARY 

The total construction camp requirements in any given period 

of time will be affected by the degree of involvement of 

governmental agencies, and the construction contractual 

arrangements agreed upon during the development of the pro- 

ject. 

For the purposes of this presentation, some assumptions were 

made in order to develop an approximate total camp require- 

ment. The figures given are subject to review and clarifi- 

cation after the detailed feasibility study has been completed 

and more detailed construction schedules are available. 

The construction workforce requirements have been estimated to 

meet the project schedule, but are distributed so as to 

eliminate excessive peaks where possible. 

A summary table is included at the end of Section 2.6, in 

addition to the descriptive breakdown in the following pages. 
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,CONFIDENTIAL 
2.6.2 MINING - OPEN PIT 

Construction camp facilities will be required in the two major 

open pit areas, Wolverine and Babcock. For the purposes of 

this presentation it has been assumed that the acommodations 

for the open pit mining personnel will be combined in the camp 

areas for the surface plant and others. This simplifies the 

management and temporary support facilities required for the 

camp operation. 

In the Wolverine area the camp requirements will be approxi- 

mately 300 workers in 1978, and the same in 1979. These 

facilities can be relocated in the fall of 1979 to the Babcock 

area. 

The Babcock area will require camp facilities for 300 workers 

commencing in 1980 for the development of the Windy Pit. In 

1981, the Windy Pit becomes operational. 

The camp requirements for the Roman Mountain pit will com- 

mence in 1983 and will cease as the Pit becomes operational. 
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2.6.3 MINING - UNDERGROUND 

Construction camp facilities for the development of the Bab- 

cock Underground No.1 Flat mine will commence in the spring of 

1980 and will require accommodations for approximately 100 

workers. 

This number will increase in 1981 to 200 workers, and remain 

at that level throughout 1982. 

The requirements will decline in 1983 to approximately 100 

workers and cease completely by the end of the year. 

Some further development will be required in 1988 and 1989 

with respect to "J" seam, but these requirements have been 

ignored for the purposes of this presentation. 



2.6.4 sURFACE PLANT - WOLVERINE 

Camp facilities will be established in the Wolverine area as 

soon as the weather permits in the spring of 1977. 

The facilities will accommodate approximately 50 workers, but 

will be expanded towards the end of the construction season in 

preparation for the increase anticipated for the 1978 season. 

The spring requirements for 1978 will be approximately 100 

workers, and will expand to 200 workers by mid-summer. 

In the summer of 1979 the camp requirements will increase to 

350 workers and will cease completely with the plant start-up 

scheduled for October 1st. 

It is anticipated that the camp facilities will then be re- 

located at the Babcock site, in preparation for construction 

activities in that area. 
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CONFIDENTIAL 
2.6.5 SURFACE PLANT - BABCOCK 

Construction camp facilities will be required in the Babcock 

area for the 1979 season, to accommodate approximately 100 

workers.' 

In the spring of 1980 the camp requirements will increase to 

approximately 200 workers. During the summer, this number 

will peak at approximately 475 workers. 

By the end of 1980, the number of workers will decline to 

approximately 200 and will remain at this level until the 

plant start-up in the summer of 1981. 

The construction camp requirements for the surface plant will 

cease at this time. Some of the temporary services, however, 

may be retained for use by the Mining development group. 
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CONFIDEl!TIAC 
2.6.6 TOWNSITE 

The construction camp requirements for the development of the 

Townsite will be affected by the construction schedule and 

conditions imposed by the Governmental agencies. 

For the purpose of this presentation it has been assumed that 

the development of the Town will be governed by the Quintette 

Project requirements only. Consequently, it has also been 

assumed that the construction of the recreational and insti- 

tutional facilities can be spread over the entire construction 

period in order to reduce the peak camp capacity. 

Camp facilities will be required in 1977 to accommodate 50 

workers. In 1978 the requ~irement will increase to approxi- 

mately 250 workers and remain at that level through 1981. 

Demobilization of the camp will commence in the summer of i981 

and be complete by the end of the year. 

Temporary facilities for power, water and sewage disposal 

could be discontinued to some degree as the permanenent Town 

services become operational in 1978/79. 
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2.6.7 OFFSITES 

The construction camp requirements for the Offsites (other 

than the Townsite) will depend on the construction schedules 

agreed upon with the governmental agencies, and the contrac- 

tual arrangements made for the three major offsites: 

i.e. 1) Railway 

2) Power Supply 

3) Access Roads. 

For the purposes of this presentation it has been assumed that 

all the three offsites would follow a combined route, where 

practical, commencing at Chetwynd, B.C. and continuing to the 

Townsite. 

It is also assumed that because of the distances involved, the 

construction camps may be relocated along the route, in 

accordance with the progress of the work, and if suitable 

sites can be acquired. 

During the years 1978 and 1979 the camp requirements for the 

three offsites would be for approximately 85 workers. 

In 1979 it is assumed that the Townsite and Wolverine plant 

would‘be operational and the camp requirements would be 

reduced to accommodate the extension to the Babcock area. The 

camp requirements for 1980 would be approximately 65 workers 

and would terminate by the end of the year. 
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TABLE OF CONSTRUCTION CAMP REQUIREMENTS 

The estimated construction camp requirements required for 

the Quintette development is: 

Mining 200 

-Surface Plants 300 

Townsite &o 

TOTAL 750 

Additional.personnel will be required by others to construct 

the railway, power lines and the access road from Dawson 

Creek to the new townsite. 
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2.7 INFRASTRUCTURE 

The ,items of infrastructure described in the following pages 

will be influenced to varying degrees by other projects or 

potential developments in the area. 

'In all cases, these potential developments will have a favourable 

effect on the Quintette Project, but for the purposes of this 

presentation they have been ignored. 

Negotiations are currently in progress with the B.C. Govern- 

mental agencies regarding the areas of responsibility for the 

items of Infrastructure, although no aefinition of commitment 

has been made at this time. 

The following descriptions are therefore limited to the require- 

ments of the Quintette Project. 
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COMFIDEAJTIAL 
2.7.1 RAILWAY 

The railroad distance between the proposed Babcock Mine 

location and port facilities at Prince Rupert is 762 miles. 

Out of this mileage, new lines will have to be constructed at 

either end of the existing Canadian National Railway (CNR) 

line: 

1) Chetwynd to Babcock Mine Site. 

2) ,P~rince Rupert to Ridley Island. 

1) Babcock Mine Site 

Based on the Babcock plant location shown, the required line 

is in the order of 81 miles, connecting to the existing 

British Columbia Railway (BCR) line at a point southwest of 

Chetwynd. 

The proposed route was established using small scale contour 

maps of the area and aerial photography to within 20 miles of 

the Babcock plant site. The final routing will have to be 

modified, if necessary, after more accurate surveys are 

carried out. The routing might also be influenced by soil 

investigations at river crossings and final site elevations. 

At present, it is assumed that the final plant site grade will 

be at El. +4350 ft. with the railroad at El. +4250 ft. in the 

loading area. 

This latter part will consist of two parallel tracks of about 

6000 ft. length, allowing a loading and an empty train of up 

to 100 cars to be accommodated simultaneously. 



z-68 

21 Prince Rupert Bulk Terminal 

The cost for this portion of the railroad is included in the 

port facilities study by Swan Wooster Engineering Co. Ltd. 

About 4 miles of track is required to connect the CNR line to 

the marine bulk terminal on Ridley Island. This will al~so 

allow two trains on site - one approaching the dumper and one 

empty and waiting to depart. 

For the purpose of this study it is assumed that the following 

criteria will be confirmed as the project progresses: 

a) 

b) 

cl 

d) 

e) 

f) 

Gradient - 1.75% max. 

Loading Area Gradient - 0.5% max. 

Unit Car Length (100 T capacity) - approximately 59'-0" 

hitch to, hitch. 

Maximum train - 100 cars. 

Maximum cycle time - 4 days. 

Railroad route will coincide with the power transmission 

line and access roads where practical. 

The railroad to the Wolverine Plant will consist of a spur line 

of approximately 10 miles, joining the line from the Babcock 

Plant at a convenient point near the Townsite location. 

The distance from the Wolverine Plant to Prince Rupert is 

approximately 751 miles. The design criteria will be similar 

to the Babcock line. 
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2.7.2 POWER SUPPLY 

Power for the Quintette project will be supplied by the British 

Columbia Hydro and Power Authority (B.C.H.P.A.). 

The proposed new transmission line as selected by B.C.H.P.A. 

will commence at the existing Chetwynd sub-station and proceed 

to the proposed townsite and continue on to the plantsites. 

The proposed route was chosen from four alternatives, to 

utilize the economic advantage of rights-of-way already pre- 

pared for the Sukunka development. 

The selected route proceeds in a southerly direction from 

Chetwynd to the general location of Oetco Flats. The route 

then changes to the southeasterly direction and continues on 

the western side of Gwillim Lake, Mt. Meikle and Mt. Bergeron, 

to the proposed townsite at the junction of the Wolverine and 

Murray Rivers. At the Townsite, separate transmission lines 

are proposed. The Babcock supply system will continue in a 

southerly direction, generally following the Flatbed and 

Babcock Creeks to the plantsite. The Wolverine supply system 

will extend in a westerly direction along the course of the 

Wolverine River for a distan,ce of approximately 10 miles. 

The transmission line covers approximately 60 miles from 

Chetwynd to the Townsite, and a further 21 miles from the 

Townsite to the Babcock Plant. 

It is proposed to use a 138 KV transmission line supported by 

a wood pole wishbone style system. 



To achieve the proposed 1979 plant-production target date, the 

land acquisition, engineerin~g and surveying should commence 

during July of 1977. 

The transmission line route will be coordinated with the 

railway and access roads wherever possible to achieve maximum 

benefits for construction and maintenance, and reduce the 

costs of rights-of-way. 

Construction of the B.C. Hydro transmission line is to be 

considered separately from the Townsite and Plantsite dis- 

tribution systems. Locations for the various sub-stations 

have been arbitrarily chosen, for the purposes of this pre- 

liminary report, however the final sites will be confirmed as 

the project progresses. 

The estimated cost figures prepared by B.C. Hydro did not 

include the 1,ine to the Wolverine Plant. It has been assumed 

that similar unit prices will apply for the additional line, 

and the estimate adjusted proportionately. 
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2.7.3 ACCESS ROADS 

Access roads to the plant sites and townsite are based on the 

routes shown on the area plan. 

The basic route concept assumes that all the plant construc- 

tion materials and major supplies are shipped via Dawson 

Creek, B.C. From Dawson Creek an existing 36 ft. wide unpaved 

road is used, to a location adjacent to Quality Lake, a dis- 

tance of approximately 50 miles. At this location a new road 

is constructed to the Babcock plantsite and the proposed 

townsite. 

The new road is routed over Tumbler Ridge, across the Flatbed 

Creek, and will follow the Railway right-ofiway to the plant- 

site. It is proposed to use a common right-of-way for the 

road, railway and power transmission lines, where practical, 

in order to reduce costs and improve maintenance access. 

An allowance has been made to upgrade the existing road to 

Quality Creek. The allowance includes resurfacing of the road 

with 12" of gravel, some repair to culverts, etc., and an 

amount for maintenance during the plant construction period. 

The new road construction is based on cleared right-of-way 

widths as follows: 

Railway only 80 feet 

Railway plus power lines 100 feet 

Railway, power lines and road 170 feet 
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Where creek crossings, bridges or other natural obstacles are 

encountered, the access road will make use of the steeper 

gradients or curvatures permitted, in order to obtain any 

economic advantages. The basic road section will be a 30 ft. 

wide top and a 10 ft. wide shoulder on each side. The road 

surface will be gravel except within the townsite limits or in 

any special hard-standing areas. 

Road construction materials are expected to be readily avail- 

able from the areas inediately adjacent to the proposed 

route. 

An amount has been included in the estimate for the access 

road from the townsite to the Wolverine Plant. For the 

purposes of this report, the distance to the Wolverine Plant 

is assumed to be 10 miles, and the unit prices will be the 

same as developed for the Babcock Plant road. 

The road section for the estimate has been assumed at a maxi- 

mum of 5 ft. of excavation or compacted fill, with an 18" 

layer of Granular B, and a 6" topping of Granular A. 

The total area required for clearing for the right-of-way for 

roads, railway and power, for the plantsites to the townsite, 

is approximately 870 acres. This figure does not include any 

allowances for the railway and power from Chetwynd to the 

townsite. 
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2.7.4 TOWNSITE 

Planning Study 

A planning study has been conducted to review the labour and 

social requirements of the project, and the compatibility of 

these requirements with respect to Provincial and Local 

governmental planning. 

The most recent published planning report by the B.C. Depart- 

ment of Economic Development, entitled North East Report 1975, 

deals with the specific area of the Quintette Project. This 

report discusses, among other alternatives, a multi-resource 

Town in the approximate location chosen for the project, and 

further suggests that the B.C. Government take positive action 

in encouraging the development of such a town. 

Discussions have been held with the B.C. Government and at 

this time the requirements of the project do not conflict with 

the stated governmental objectives. If the North East Report 

1975 is implemented by the B.C. Government, the subsequent 

negotiations could be very beneficial to the Project. 

Consideration was given to the concept of the labour force 

conmmting from Dawson Creek or other similar existing com- 

munities. The reliability of this type of work force, the 

travelling time and distance, and the availability from 

existing labour forces, are such that further consideration 

was rejected for the purposes of this presentation. 
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.GON,FIDENTIAL 
Location 

The Townsite is located at the confluence of the Murray River 

and Flatbed Creek. The site was chosen for the central 

location for the two proposed plant sites, and the suitable 

terrain for economic construction. 

The site is approximately 60 miles south of Chetwynd, B.C., 

and approximately 90 miles southwest of Oawson Creek. The 

travelling distances to the proposed plants to the Townsite 

will be 21 miles southeast to Babcock, and 10 miles southwest 

to Wolverine. 

The area chosen has adequate areas for future expansion, in 

accordance with the B.C. Government's proposed development, 

and is ideally located for road and rail access, power and 

other services. 

Plan of DeveTopment 

The development of the townsite will be governed to accommo- 

date the growth of the project labour force. Construction is 

scheduled to complete approximately 850 units in time for the 

Wolverine Plant start-up, and increase to approximately 1300 

units some two years later. 

The initial development will include all the utilities and 

services, institutional and recreational facilities required 

for the completed townsite. 

Construction work and camp areas are located so as to utilize 

~the cleared areas for cormnercial and recreational use after 

the Townsite is completed, wherever practical. 
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Highway commercial developments and industrial developments 

would be located adjacent to the transportation corridor to 

prevent the intrusion of heavy traffic through the town centre 

and residential areas. 

The development of the residential areas will progress in 

modular groupings as the project expands, with green belt 

separations to provide an attractive appearance from the early 

stages. 

It is anticipated that the development of the Townsite will be 

influenced by the requirements of the future expansion by the 

B.C. Government. .These influences will be recognized as the 

project is more clearly defined, however, for the purposes of 

this report, the estimate of costs should not be materially 

affected. 

Description of Facilities 

Residential 

The residential requirements have been based on a ratio of 

70% married status and 30% single status persons. The type of 

housing is divided into the following categories: 

Detached Family Accommodation 75% 

Multi-Family Accoenaodation 9% 

Apartments 10% 

Mobile Homes 6% 
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For estimating purposes it has been assumed that the married 

personnel will require a range of one to five bedroom detached 

houses, and single personnel can be accommodated in one bed- 

room apartments or consnunal type housing. The family units 

will be complete with all the usual facilities, but not fur- 

nishings or domestic appliances. The single status units will 

be furnished, with some common domestic facilities. The range 

of housing is as follows: 

1 Bedroom 7% 

2 Bedroom 15% 

3 Bedroom 38% 

4 Bedroom 5% 

5 Bedroom plus 1% 

Mobile Homes 4% 

Single Person Units 30% 

Radio, television and telephone services will be supplied to 

the Townsite, but no allowance has been made for the domestic 

units. 

The family housing has been estimated on the basis of approxi- 

mately 400 sq.ft. for one bedroom up to 1600 sq.ft. for five- 

bedroom units, with 1% baths and a full basement. The allow- 

ance for services includes: 

- Water Mains and Service Connections 

- Sanitary Sewers and Service Connections 

- Storm Sewers 

- Sidewalks 

- Paved Streets 

- Street Lighting 

- Utility Lot Landscaping 

- Fuel Supply 

- Underground Power, Telephone, Cable T.V. 



Institutional 
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The estimate includes institutional buildings and services, 

which in some cases are housed in common buildings. The 

following lists the services supplied and approximate areas: 

Schools 

School facilities have been based on providing education up to 

completion of High School level. The school buildings include 

auditoriums, gymnasium, library and recreational areas. 

Auditoriums are assumed to be available for community acti- 

vities. 

Approximate school area = 50,000 sq.ft. 

Municipal Building 

T,he municipal building will~house Federal, Provincial and 

Municipal offices. Areas within the building will be assigned 

for Police services, Courtroom, Telephone Exchange, Canada 

Manpower, and Postal Services. 

Recreational facilities 

The recreation services will include allowances for the 

following: 

- Curling Rink (4 sheets) 

- ,Hockey Arena 

- Switmning Pool 

- Live Theatre and Movie Theatre 

- Pool Hall 

- Golf Course. 

It has been assumed that open area sports facilities supplied 

for the schools will be utilized for community purposes. 



Commercial Facilities 

Cormnercial buildings have been included in the estimate 

although no allowances have been made for store fittings, 

equipment or items normally associated with the respective 

businesses or trades. 

The buildings included are as follows: 

- Medical Arts Building and Hospital 

- Hotel (25 to 30 beds) 

- Supermarket 

- Bank 

- Drug Store 

- Laundromat/Dry Cleaners 

- Beauty Salon/Barber Shop 

- Liquor Store 

- Beer Store 

- 10 Miscellaneous Stores 

- 10 Miscellaneous Professional Offices 

No allowances have been made for major contractor or workshop 

type industries. It has been assumed that these industries 

may carry over from the construction program or be attracted 

to the area due to the work volume. 
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Services and Utilities 
CNWDENTIAL 

Services and utilities for the townsite are on the basis of 

approximately 4000 total residents. Future expansion of the 

town will bear the incremental costs necessary. 

'Water Supply 

Water for the townsite is supplied from wells adjacent to the 

Murray River. A pumping station at the wells will pressurize 

the entire town distribution system. 

Water for fire-protection purposes is distributed to hydrants 

from the main water system. The fire system will also be 

connected to emergency pumps, which are equipped with standby 

diesel motors. 

Sewage Treatment 

A single package sewage treatment plant is proposed, complete 

with collecting and main lines. It is assumed that the 

natural gradient of the area eliminates the need for lift 

stations, etc. Outfalls from the sewage plant will discharge 

into the Murray River downstream from the Townsite. 

Storm.Sewers 

Storm drainage will be accommodated by underground piping in 

the built-up areas, and open ditches elsewhere. Maximum use 

will be made of natural watercourses, with supplementary 

ditches where necessary, to prevent normal run-off from the 

surrounding hills discharging into the town system. 
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Domestic heating and fuel supplies will be delivered by tanker 

trucks to the individual consumer's house storage tank. 

Electric Power 

A Townsite Sub-station is conveniently located adjacent to the 

main B.C. Hydro transmission line. A domestic distribution 

system has been included in the estimate, but no allowances 

have been made for heavy duty industrial users. No allowances 

have been made for emergency power for domestic use. 
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2.7.5 COMMUNICATIONS AND PUBLIC TRANSPORTATION 

Telephone services will be supplied to the Townsite and the 

two Plantsites. 

It is intended that Radio and Television service will be 

provided on a commercial basis by private enterprise. 

No allowances were included for connection or distribution of 

these services within the domestic units. 

Telephone and mobile radio units are included for the Mine 

Surface Plants and:Pit areas. 

No allowances have been included for the supply or operation 

of public transportation systems. It has been assumed that 

these services will be developed with provincial or private 

transportation companies at no cost to the project. 

The need for a commercial scheduled airline service airport 

was assumed to be unnecessary at this time due to the avai- 

lability of this service from Dawson Creek. Consequently, the 

allowance has been made for a 6000 ft x 100 ft gravel strip 

with a parking area, but no aircraft service and maintenance 

facilities. Navigation aids have been limited to a Non- 

Directional Beacon and minimal lighting. 



2.7.6 PORT FACILITIES 

The port facilities for the shipping of the Quintette coal are 

still being negotiated. 

The proposed terminal has an initial capacity to handle 

6,000,OOO tonnes per year, with storage facilities for 500,000 

tonn,es. The ultimate capacity is in the range of 8,000,OOO 

to 10,000,OOO tonnes per year. 

The site chosen from the various alternatives was Ridley 

Island, near to Prince Rupert, British Columbia. This selec- 

tion was made after a review of the data given in the Federal/ 

Provincial Committee report on Tsimpsean Peninsula Port 

Development dated February 1975. 

The port occupies an area of approximately 70 acres, and is 

designed to accommodate~,vessels of 150,000 D.W. tons. 

The coal receiving configuration includes a loop track system 

of approximately 21,000 feet of trackage, allowing two unit 

trains on the property at any given time. 
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A rotary car dumper is proposed, with a peak capacity of 

twenty-five 100 ton cars per hour, and an average rate of 

100 cars unloaded in six hours. The coal is handled to and 

from the storage pile initially by a single rail mounted 

stacker-wheel reclaimer system with a peak capacity of 

4500 tons per hour. As the port facility expands, a second 

parallel system will be installed to increase the handling 

capacity and provide the maintenance back-up. 

The ship-loading equipment is similarly designed in parallel 

systems with a cross-over feature to give maximum flexibility. 

Quadrant beam shiploaders are proposed which will operate over 

a single berth, so as to load 150,000 tons without requiring 

movement of the vessel. 

The port facility is complete with administration buildings, 

sampling and control systems, car washing station, pollution 

control and the normal utilities and services. 

Power for the port is provided by extending the existing 

B.C. Hydro system from Watson Island, a distance of some 

3% miles. 

Water is obtained from the Port Edward dam on Wolf Creek, 

which is presently supplying the village of Port Edward. 

Sewage disposal is by means of a self-contained treatment 

olant with an outfall into the ocean. 
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Storm drainage is collected in a settlement pond with an 

outfall to the ocean. The settlement pond also serves for 

pollution control and fire-protection water. 

Road access to the port follows a route from Port Edward via 

the Zinardi Rapids, along the C.N.R., to the receiving area. 
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3.1 INTRODUCTION 

It is emphasized that the proposed plans and scheduling con- 

tained in this Section are preliminary projections and may 

require modification when the final studies are completed. 

This presentation describes the mining~sequence during the 

life'of the open pits. The production from each pit is 

sutnnarized in the respective tables which are attached. 



3.2 SURFACE MINING 

Sheriff Mine 

The initial open pit coal production of 250,000 metric tonnes 

of clean coal will come from the Sheriff pit during the latter 

part of 1979. The rate of production in subsequent years will 

be 700,000 metric tonnes of clean coal. The oxidized coal 

will be stockpiled in a suitable location for future sales or 

use by Quintette Coal Limited. 

The drawings for the Sheriff mine consist of the preproduction 

period, the year 1979, the years 1980-81, the years 1982 to 

1984, and then five year periods up to 1994. The final drawing 

shows the mine as it will be when mined out at the end of 

1997. 

Twenty-eight percent of the waste rock will go to the dump 

outside the pit area, and the balance of the waste will be 

placed back in the excavated pit area. 

The following drawings pertain to the Sheriff mine: 1744-00, 

1745-00, 1746-00, 1747-00 and 1748-00. 

Frame Mine 

Production of 300,000 metric tonnes of clean coal will commence 

in 1980 from this mine. Each subsequent year will produce 

1,300,OOO metric tonnes. It is necessary to operate the 

Sheriff and Frame mines as a unit to reduce capital expendi- 

tures for mining equipment. The drawings consist of a pre- 

production plan as of the end of 1979, a two year period 1980- 

1981, a three year period 1982-84, and then five year periods 
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to the end of 1994. The final drawing shows the mine as it 

will be when mined out at the end of 1997. 

Eighteen percent of the waste rock will be disposed of outside 

the pit area and the balance of the waste rock will be placed 

in the mined out pit area. 

The following drawings pertain to the Frame mine: 1744-00, 

1745-00, 1746-00, 1747-00 and 1748-00. 

Windy Mine 

Production of,raw coal from the Windy pit will start in 1981 

at a tonnage of 740,000 metric tonnes of clean coal. In 1982 

this will be increased to 2,000,OOO metric tonnes per year, 

which will continue to the end of 1984. In 1985 the tonnage 

produced will be 1,750,OOO metric tonnes and this will be 

reduced to l,OOO,OOO metric tonnes in 1986. As the Windy pit 

tonnage declines to 750,000 metric tonnes in 1987, the Babcock 

underground tonnage will increase to 1,250,OOO metric tonnes 

of clean coal. The Windy pit will be mined out in 1988 and 

the tonnage will be replaced by coal produced from the under- 

ground mine. 

Twenty-three percent of the waste rock volume will be disposed 

of outside the pit itself, and the balance of the rock will be 

placed in the mined out area. 

The following drawings pertain to the Windy pit: 1750-00, 

1751-00 and 1752-00. 



Roman Mountain Pit 

The production of coal. from this pit will start in 1985 with 

250,000 metric tonnes of clean coal. The clean coal tonnage 

will increase to l,OOO,OOO metric tonnes per year in 1986 and 

will remain at that level through 1999. 

Sixty-four percent of the waste rock will go to waste dumps 

outside the pit itself. The main reason for this is due to 

maintaining access to the lowest working benches within the 

pit. 

The drawings pertaining to the Roman Mountain pit are: 1754- 

00, 

1755-00 and 1756-00. 



Imperial System X lo6 

Oxidized Coal L.T. 

Raw Coal L.T. 

Clean Coal L.T. 

Bench Development yds.3 

Wedges yds. 
3 

Rock Bulk yds.3 

Total Rock 

Metric System x lo6 

Oxidized Coal M.T. 

Raw Coal M.T. 

Clean Coal M.T. 

Bench Development (metres)3 

Wedges (metres)3 

Rock Bulk (metres)3 

Total Rock 

SHERIFF MINE 

Preproduction 

1978 1979 

Production Period 

1.980- 1982- 1985- 1990- 1995- 
1979 1981 1984 1989 1994 1997 Total 

-- -- 

-- -- 

-- -- 

1.38 0.50 

0.18 0.43 

-- -- 

1.56 0.93 

Stripping Ratio 

-- -- 

-- _- 

-- -- 

1.06 0.38 

0.14 0.33 

-- _- 

1.20 0.71 

0.82 0.80 1.20 2.00 2.00 1.06 7.88 

0.39 2.00 3.00 5.00 5.00 2.71 1f3.‘07D _ 

0.25 1.40 2.10 3.50 3.50 1.90 12.65 / 

-- 0.94 1.41 2.35 2.35 -- 8.93 

-- 2.42 3.63 6.05 6.05 3.03 21.79 

3.04 5.40 8.10 13.50 13.50 7.38 50.92 

3.04 8.76 13.14 21.90 21.90 10.41 81.64 

89 52 A = 4.95 c.y./L.T. 18.10 

0.83 0.81 1.22 2.03 2.03 1.08 8.00 

0.39 2.00 3.00 5.00 5.00 3.00 18.39 

0.250 1.40 2.10 3.50 3.50 2.10 12.85 

-- 0.72. 1.08 1.80 1.80 -- 6.83 
__ 1.85 2.78 4.63 4.63 2.32 16.66 

2.32 4.13 6.19 10.32 10.32 5.64 38.93 

2.32 6.70 10.05 16.75 16.75 7.96 62.42 

Stripping Ratio = Oxidized Coal Vol. + Waste Rock Vol. .= 70.42 
Raw Coal (Metric Tonnes) 18.39 

= 3.83 c.m./tonne Y 
07 



Imperial System X lo6 

FRAME MINE 

Preproduction Production Period 

1980- 1982- 1985- 1990- 1995- 
1979 1981 1984 1989 1994 1997 Total 

Oxidized Coal L.T. - -  1.06 0.99 1.65 1.65 

Raw Coal L.T. - -  2.29 5.57 9.28 9.28 

Clean Coal L.T;, _L 1.60 3.90 6.50 6.50 

Bench Development yds.3 8.52 1.50 2.25 3.75 3.75 

Wedges yds. 3 0.25 8.56 12.85 21.42 21.42 

Rock Bulk yds.3 -- 33.48 51.91 86.52 86.52 

Total Rock a.77 43.54 67.01 111.69 111.69 

Metric System x 18 

Oxidized Coal M.T. 

Raw Coal M.T. 

Clean Coal M.T. 

Bench Development (metres 

Wedges (metres 

Rock Bulk (metres 

Total Rock 

‘I3 
I3 
‘J3 

Stripping Ratio = “;;‘;; = 12.95 c.y./L.T. 

-- 1.08 1.00 1.68 1.68 

-- 2.29 5.57 9.28 9.28 

-- 1.60 3.90 6.50 6.50 

6.51 1.15 1.72 2.87 2.87 

0.19 6.54 9.83 16.38 16.38 

-- 25.60 39.69 66.15 66.15 

6.70 33.29 51.24 85.40 85.40 

0.89 6.24 

5.02 31.44 

3.50 22.00 7D? 

-- 19.77 

11.56 76.06 

46.73 305.16 

58.29 400.99 

0.90 

5.52 

3.85 

-_ 

8.84 

35.73 

44.57 

6.34 

31.94 

22.35 

15:12 

58.16 

233.32 

306.60 - 

Stripping Ratio = Oxidized Coal Vol;. + Waste Rock Vol. 
Raw Coal (Metric Tonnes) 

= 6.34 + 306.60 
= 9.80 c.m./tonne 

31.94 



Imperial System x 106 

Oxidized Coal L.T. 

Raw Coal L.T. 

Clean Coal L.T. 

Bench Development yds.3 

Wedges yds.3 

Rock Bulk yds.3 

Total Rock 

Metric System x lo6 

Oxidized Coal M.T. 

Raw Coal M.T. 

Clean Coal M.T. 

Bench Development (metres 

Wedges (metres 

Rock Bulk (metres 

Total Rock 

WINDY PIT. 

Preproduction 

1979. 1980 

-- -- 

-- -- 

-- -- 

-- 1.90 

-0 -- 

-- -- 

-- 1.90 

Stripping Ratio = 

-- -- 

-_ -- 

-_ -- 

-- 1.45 

-- -- 

-- -- 

-- 1.45 

Production Period 

1981- 1983- 1985- 
1982 1984 1987 1988 Total 

0.50 0.84 0.88 

4.12 5.96 5.22 

2.75 4.00 3.50 

2.55 3.80 2.65 
-- -- -- 

27.00 52.20 50.05 

29.55 56.00 52.70 

-- 2.22 

0.30 15.60 

0.20 10.45 02 

-- 10.90 

-- -- 

-- 129.25 

-- 140.15 

142.37 
- = 9.13 c.y./L.T. 15.60 

,I3 
J3 
,d3 

0.51 0.85 0.89 

4.12 5.96 5.22 

2.75 4.00 3.50 

1.95 2.91 2.03 

-- -- -- 

20.60 39.90 38.30 

22.55 42.81 40.33 

Stripping Ratici = Oxidized Coal Vol. + Waste Rock Vol. = 2.25 + 107.14 
Raw Coal (Metric Tonnes) 15.85 

= 

-- 2.25 

0.55 15.85 

0.37 10.62 

_- a.34 

-- -- 

-- 98.80 

__ 107.14 

6.90 c.m./tonne Y 
.A 



Imperi~al System x lo6 

Oxidized Coal L.T. 

Raw Coal, L.T. 

Clean Coal L.T. 

Bencfi Development yds. 
3 

Wedges yds.3 

Rock Bulk yds.3 

Total Rock 

Metric System x lo6 

Oxidized Coal M.T. 

Raw Coal M.T. 

Clean Coal M.T. 

Bench Development (metres)3 

Wedges (metres)3 

Rock Bulk (metres)3 

Total Rock 

Stripping Ratio 

ROMAN PIT 

Preproduction Production Period 

1985- 1990- 1995- 
1984 1989 1994 1999 

-- 1.07 0.40 0.10 

-- 6.08 7.15 7.15 

-- 4.25 5.00 5.00 

2.20 2.51 2.95 2.95 

-- 7.77 9.15 9.15 

-- 42.11 70.94 54.15 

2.20 52.39 83.04 66.25 

Mined Remaining 

1.57 0.09 

20.38 1.39 

14.25 0.99 

10.61 .-- 

26.07 1.83 

167.20 5.67 

203.88 7.50' 

Stripping Ratio = 21.77 213.04 = 9.79 c.y./L.T. 

-- 1.09 0.41 0.10 1.60 0.09 
-- 6.08 7.15 7.15 20.38 1.74 

-- 4.25 5.00 5.00 14.25 1.24 

1.68 1.92 2.26 2.26 8.12 -- 

-- 5.94 7.00 7.00 19.94 1.40 
-- 32.20 54.24 41.40 127.84 4.34 

1.68 40.06 63.50 50.66 155.90 5.74 

Total 

1.66 

21.77 

15.24 
70; 

10.61 

27.90 

172.87 

211.38 

1.69 

22.12 

15.49 

8.12 

21.34 

132.18 

161.64 

= Oxidized Coal Vol. + Waste Rock Vol. 
Raw Coal (Metric Tonnes) 

= 1'6g.t 161.64 = 7 38c m /tonne 
22.12 

. . ';' 
m 

CONFlDENTlAL 
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3.3 UNDERGROUND MINING 

3.3.1 INTRODUCTION 

Underground mining by hydraulic methods can be carried out 

economically on friable coal seams with the bedding plane on a 

relatively uniform slope of sufficient gradient. The coal is 

broken up by a high velocity water stream and the coal-water 

mixture is transported in flumes down to a screening process. 

The coarse coal from the screening process is transported by 

conveyor to the surface and the fines are pumped in a slurry 

to surface for thickening. The thickener overflow water is 

returned to the hydraulic mining circuit. 



3-10 

,CONHDENTIAl 
3.3.2 DESCRIPTION OF MINING METHOD 

In more detail for the Babcock Mine, the hydraulic mining 

circuit starts at the 2,000,OOO USG reservoir which is part of 

the coal preparation plant circuit. From this point the clear 

water is pumped by four vertical turbine pumps through two 

20" diameter pipes to a surge tank at the service shaft. Each 

pump is rated at 5,000 USG/min. (maximum 4 operating). 

The surge tank at the service shaft is designed to hold a 

quantity equal to the maximum rate of 20,000 USG/min. for 

15 minutes or 300,000 USG usable storage. Dead storage is 

over and above this capacity. 

This surge tank feeds water to the monitor and fluming pumps 

and receives recirculated water under low flow conditions. 

The pumps are connected to a common header suction pipe, but 

each pump has its own individual low flow discharge pipe. 

The monitor pumps are sized so that any monitor at the highest 

elevation in any seam can obtain 1,320 USG/min. at 1,400 P.S.I. 

The pipes from the pump to the monitor are 8" special high 

strength, manufactured to API specifications. 

The monitor pumps discharge into a common header, valved so 

that each pump can supply an individual monitor pipeline. The 

pumps are arranged to provide a standby for any of the four 

operating pumps. 

The monitor operator can modulate his individual water re- 

quirements by remotely operating a valve in the pumphouse. 

This control valve has fail closed features. There are water 

hammer suppression valves and air release valves in each line. 
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Each pump is protected from over-heating by means of a low- 

flow bypass. A magnetic flow meter in the pump suction line 

provides the signals for low-flow operation as well as re- 

cording the quantity of water used. 

The quantity of water to be supplied to each continuous miner 

is the calculated quantity required for fluming down a 6 deg. 

gradient with an unlined steel flume. Where the coal-water 

mixture enters the main flume, extra water must be added in 

order to carry the coal-water mixture down a 4 deg. poly- 

e:thylene lined flume. 

The fluming pumps are each rated at 3,700 USG/min. in order to 

supply the water to two.continuous miners and two monitors 

(one working only). Each pump has low-flow protection similar 

to the monitor pumps, and each line has water hammer suppres- 

sion and air release valves. 

The flumes are made from half pipes. The flumes in the sub- 

rises are 16" unlined and the main entry flumes are 32" 

lined. Both flumes are equipped with side boards. The flumes 

are made in sections 8 feet long which overlap at the joints. 

The 3/4" polyethylene liner will be attached in the field. 

The flumes and 8" water supply pipe are installed immediately 

behind continuous miners driving cross-cuts and subrises. The 

flume and pipe are used later by the monitor and both will be 

taken out as the monitor retreats. 

The water and coal is flumed to a screening installation which 

separates the coarse coal for conveying to the surface. The 

minus 14 mesh fines are stored as a slurry in three 
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sumps, each of 100,000 USG. The excess water is allowed to 

overflow into three 480,000 US overflow sumps. The slurry is 

kept in suspension by six agitating pumps in each overflow 

sump discharging into the corresponding slurry sump. 

The slurry is pumped to surface by six reciprocating pumps 

specially designed forsuch service. These pumps discharge to 

a commtin valved header, connected to five 8" slurry lines 

which discharge to the raw coal thickener at the preparation 

plant. A separate mine drainage pump discharges through a 

8 inch line to the same thickener. 

The slurry pumps are designed to deliver 1,500 USG/min. each, 

24 hours a day. The monitors work for a total of 12.5 hours a 

day. The overflow sumps provide storage capacity to equalize 

the mine pumping capacity from the intermittent operation of 

the fluming and monitor pumps. 

The drain pump is capable of pumping water or slurry to 

surface on an intermittent basis. 

The slurry lines and drain line discharge to a series of 

surface thickeners which in turn overflow to the 2,000,OOO 

USG reservoir, thus completing the circuit. The reservoir on 

surface is designed to.supply or store the water which is used 

in the intermittent operation of the monitor and fluming 

pumps. 
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All pipe lines have Victaulic connections except at the 

valves, pumps, and similar equipment. The Victaulic couplings 

on the high pressure pipes are type No. 800, specially, designed 

for hydraulic coal mining. The pumps required for hydraulic 

mining operations in seams D, F and J of the Babcock No.1 Mine 

are indicated in the attached table. 



Service 

(L) Water Lift 5000 240 1000 2 34 5 

(M) Monitor 1350 2200 2500 2 3 4 5 

(F) Flume 3700 600 2000 2 3 4 5 

(A) Agitating 800 45 40 6 12 12 18 

(S) Slurry 1550 450 700 3.4 5 6 

(D) Drain 1550 450 700 2 2 2 2 

PUMPS AND MOTORS 

FOR HYDRAULIC MINING 

Specifications 

U.S.G.P.M. P.S.I. HP 

Pumps Required 
for Production 
in Clean Coal 

MMTPY 
0.5 1.0 1.5 2.0 

NOTE: All pumps include one spare except the agitating pumps. 
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D and F Seam: 

No. 1 MONITORING RETREATING MONITORING 
D 

No. 2 RETREATING MONITORING RETREATING 

No. 1 MONITORING RETREATING MONITORING RETREATING 
F 

No. 2 RETREATING MONITORING RETREATING MONITORING 

J Seam: 

No. 1 MONITORING RETREATING 

No. 2 RETREATING MONITORING 

No. 3 MONITORING RETREATING MONITORING 

No. 4 RETREATING MONITORING RETREATING 

Fo,r every monitoring shift there will be two men per monitor. The manpower 

required to retreat monitor will be four per shift. 

Equipment and manpower build-up can be seen in the table at the end of 

Section 3 of this volume. 



3.3.3 COAL CHARACTER AND PRODUCTION 
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Flat Area (No. 1 Mine) 

The following table presents estimated mining thickness, the 

amount of dilution, the raw coal ash content and the specific 

gravity. 

Seam Thickness 9.8' 8.6' 18.7' 

Ash % 20.00 17.33 20.12 

Specific Gravity 1.50 1.48 1.50 

Dilution 9" 17" 6" 

Dilution Sp. Gr. 2.2 2.2 2.2 

Dilution Ash % S7.12 90.40 88.54 

Mining Thickness 

Raw Coal Sp; Gr. 

10.5' 

24.79 

1.55 

10.0' 

Raw Coal Ash % 27.68 

1.58 

19.2' 

21.90 

1.51 
u / 9.f. 

D Seam F Seam J Seam 

For D and F seams there are two monitors planned for each 

seam. One monitor will be operating while the other will be 

either retreated or on standby. 

For J seam, four monitors have been planned. Two units will 

be operating while the other two will either be retreated or 

on standby. 



RAW COAL PRODUCTION FROM FLAT AREA 

(METRIC -roes) 

SEAM "0" SE&V "F" SEAM "J" TOTAL 

Main Entry (ft) 
Raw Coal Produced (t) 

M.E. Crosscut (ft) 
Raw Coal Produced (t) 

-A 

203,600 155,700 157,700 517,000 
1,485,OOO 1,198,OOO 1,214,ooo 3,897,000 

51,000 38,900 39,500 129,400 
250,000 201,000 204,000 655,OSO 

Subrise (ft) 
Raw Coal Produced (t) 

%425,700 449,000 455,000 
2,828,OOO 3,098,OOO 3,140,000 

1,329,700 
9,066,OOO 

S.R. Crosscut (ft.) 212,900 225,000 228,000 665,900 
Raw Coal Produced (t) 1,062,OOO ,1,165,000 1,181,OOO 3,408,OOO 

Monitor Retreat (ft) 423,700 449,000 455,000 1,329,700 
Raw Coal Produced (t) 12,402,OOO 12,302,coo 27,255,OOO 51,959,ooo 

Workable Days 
Workable Years 
Workable Reserve (t) 
Monitor Coal (%) 

5,304 5,767 4,966 16,039 
22.7 24.6 21.2 68.5 

18,027,OOO 17,964,OOO 32,994,ooo 68,985,OOO 
68.8 68.5 82.6 75.32 
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MINING RECOVERY INSIDE OF PANEL 

D-Seam 

Working thickness = 10.5' (Panel 1 & 2) 

Sp. gr. = 1.55 

200' x 118' x 10.2' = 247,800 cu.ft. 

7,027 x 1.55 = 10,892'M.T. 

6' x 200' + 4.5' x 100' = 1,650 M.T. (by subrise driving) 

(10,875 - 1,650) x 0.57 = 5,251 M.T. (by monitoring) 

0.57 = recovery by monitoring 

5,251 t 200 = 26.0 M.T./ft. (reserve for monitoring) 

PANEL AREA MINEABLE AREA LENGTH OF 
(sq.ft.) (sq.ft.) SUBRISE (ft.) 

1 11,220,000 8,976,OOO 76,200 
2 7,035,ooo 5,628,OOO 51,500 

i 11,403,000 9,571,ooo 7,657,OOO 9,122,ooo 77,000 65,000 

: 3,245,OOO 8,194,OOO 2,596,OOO 6,555,OOO 22,000 56,000 
7 11,516,OOO 9,213,ooo 78,000 

Mineable area (sq.ft.) = Area (sq.ft.) x 80% 

Total recovery inside of panel: 

Area = 80% 

Mining = (1650 + 5251) + 10,875 = 63.5% 

Total Recovery = 0.8 x 0.635 =‘50.8% 



SUMMARY OF RAW COAL PRODUCTION IN D-SEAM 

(METRIC TONS) 

PANEL PANEL PANEL PANEL PANEL PANEL PANEL 1 2 3 4 5 6 7 TOTAL 

Main Entry (ft) 73,800 7,600 49,100 
Raw Coal (t/ft) 6.7 6.7 
\Raw Coal Produced (t) 494,000 51,000 378,ki 
h.E. Crosscut (ft) 
kaw 

18,300 2,200 12,300 
Coal (t/ft) 4.5 : 4.5 5.2 

Raw Coal hbduced (t) 82,pOO 10,000 64,000 
%?Dl-iSC (ft) 76,200 51,500 77,000 
Raw Coal (t/ft) 6.0 6.0 6.9 
Raw Coal Produced (t) 457,000 309,000 539,000 
S.R. Crosscut (ft) 38,130 25,800 39,000 
kaw Coal (tift) 4.5 4.5 5.2 
iiaw Coal Produced (t) 171,000 116,000 203,000 
Monitor Retreats (ft) 76,200 51,500 77,000 
Raw Coal (tift) 26.0 26.0 30.47 
kakr Coal Produced (t) 1,981,OOO 1,339,OOO 2,347,OOO 

No. OC Monitor Unit 
R.Coal Produced (t/day) 
Monitor Retreat (ftlday) 

S.R. Heading (ft/day) 
R.Coal Produced (t/day) 

S.R.C. Heading (ft/day) 
R.Coal Produced (t/day) 

2,10: 
80 80 

80 
5:: 550 

40 40 
202 202 

Monitoring & S.R.Heading 
R.Coal Produced (t/day) 2,852 2,852 
Workable Days 943 638 
Workable Years 4.0 2.7 
Workable Reserve (t) 3,185,OOO. 1,825,OOO 
Monitor Coal (%) 62.2 73.4 

2,44: 
80 

80 
550 
40 

202 

3,192 3,192 
962 812 
4.1 3.5 

3,531,ooo 2,722,OOO 
66.5 72.8 

- 

14,100 31,000 8,800 19,200 203,600 
7.7 7.7 7.7 7.7 

108,000 238,000 68,OGO 148,000 1,485,OOO 

3,500 7,700 2,200 4,800 51,000 
5.2 5.2 5.2 5.2 

3,192 3,192 3,192 
275 700 974 5,304 
1.2 3.0 4.2 22.7 I., 

1,157,OOO 2,316,OOO 3,291,OOO 18,027,OOO 5 
57.9 73.7 72.2 68.8 w 

IAl w 

-A-- 18 000 40 1 000 11,000 .A~_ 25 000 250,000 
65,000 22,000 56,000 78,000 425,7m 

6.9 6.9 6.9 6.9 
449,000 

32,000 
5.2 

166,000 
65,000 
30.47 

1,981,ODO 

2,44: 
80 

152,000 384,000 538,000 2,828,OOO 

11,000 
5.2 

57,000 
22,000 

30.47 
670,000 

1 
2,440 

80 

28,000 
5.2 

146 ,OO!O 
56,000 

30.47 
1,707,000 

1 
2,440 

80 

39,000 212,900 
5.2 

203,000 1,0G2,000 

78,000 425,703 
30.47 

2,377,OOO 12,402,OOO 

2,44; 

80 
550 
40 

202 

80 
550 
40 

202 

80. 
550 

2:: 

80 
80 

550 
40 

202 
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Working thickness = 10 ft. 

Sp. gr. = 1.58 

200’ x 118' x 10' = 236,000 cu.ft. 

(236,000 i 35.315) = 10,957 M.T. 

6.9 x 200 + 5.18 x 100 = 1,889 M.T. (by subrise driving) 

(10,907 - 1898) x 0.60 = 5,480 M.T. (by monitoring) 

0.60 = recovery by monitoring 

5,480 t 200 = 27.4 M.T./ft. (reserve for monitoring) 

PANEL AREA MINEABLE AREA LENGTH OF 
(sq.ft.) (sq.ft.) SUBRISE (ft.) 

: 20,504,OOO 17,100,000 13,680,OOO 16,403,OOO 136,000 139,000 
3 3,338,OOO 2,670,OOO 23,000 
4 10,000,000 8,008,000 681,000 
5 12,175,OOO 9,740,ooo 83,000 

Mineable area (sq.ft.) = Area (sq.ft.) x 80% 

Total recovery inside of panel: 

Area = 80% 

Mining = (1898 + 5480) + 10,957 = 67% 

Total Recovery = 0.8 x 0.67 = 53.6% - 



SUMMARY OF RAW COAL PRODUCTION IN F-SEP/! 

(METRIC TCNS) 

PANEL PANEL 1 2 PANEL 3 PAE!EL 4 Pp.NEL PAN"L PANEL 5 6& 7 TOTAL 

--- 
Main Entry (ft) 42,600 48,000 33,200 10,90n 21,000 - 155,700 
Raw Coal (t,'ft) 7.7 7.7 7.7 7.7 7.7 
Raw &al i+-educed (t) 328,COO 370,000 254,000 84, ow lG2,003 - 1,193,000 

M.E. Crosscut (ft) lO,(iOO 12,000 8,300 2,700 5,300 - 38,900 
Raw Coal (t/ft) 5.16 5.16 5.16 5.16 5.16 - 
Ra+/ Coal Produced (t] 55 ,ml- 62,000 43,000 14 ,ooo- 27,000 - 701 030 _.__-__. ----L-i ~- 

Subi-ise (.ft) 
Ralw Coal (t/ft) 
Rarv Coal Produced (t) 

S.R. C:-mscut (ft) 
Ra:,! Coal (t/ft) 
Raw Coal Produced (t) 

136,000 139,000 
6.9 6.: 

938,000 959,000 
68,030 70,000 

5.18 5.18 
352,000 363,000 

Mo:~itor Retreat (ft) 136,000 139,000 23,000 68,000 83,000 
Raw Coal (t/f:) 27.4 27.4 27.4 27.4 27.4 
Raw Coal Produced (t) 3,J26,000 3,809,OOO 630,OOC 1,863,OOO 2,274,OOO 

23,000 68,900 83,080 
6.: 6.9 6.9 

159,000 46? ,000 573,000 
12,000 34,000 41,000 

5.18 5.1.8 5.18 
62,000 176,000 212,000 

No. of Monitor Unit I. 
R.Coal Produced (t/day) 2,133 
Monitor Retreat (ftlday) 77.8 

S.R. Heading (ftlday) 77.8 
R.Coal Produced (t/day) 538 

S.R.C. Heading (ft/day) 38.9 
R.Coal Produced (t/day) 202 

Monitoring & S.R.Heading 
R.Coal Produced (t/day) 2,573 
Workable Days 1,747 
Workable Years 7.5 
Workable Reserve (t) 5,399,ooo 
Monitor Coal (%) 69.0 

2 ..13: 
77.8 
77.8 

532 
38.9 
202 

2,873 
1,78G 

7.6 
5,563,OOO 

68.5 

2,873 2,873 2,873 m 
295 873 l,OG5 - 5,767 z w 
1.3 3.7 4.5 - 24.6 4 1,148,OOO 2,606,OOO 3,248,OOO $ - 17,964,OOO - 

54.9 71.5 70.0 - 68.5 2 

1 1 1 
2,133 2,133 2,133 
77.8 77.8 77.8 
77.8 77.8 77.8 

538 538 538 
38.9 38.9 38.9 

202 202 202 

449 ,rm 

3,058,OOO 
225,000 

1,165,003 

449 ,C’3 

12,302,000 
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J-Seam 

Working thickness = 19.2 ft 

Sp. gr. = 1.51 

200 x 118 x 19.2 = 453,120 cu.ft. 

453,120 i 35.315 = 453,120 cu.ft. 

6.9 x 200 + 5.18 x 30 = 1,898 M.T. (by subrise driving) 

(19,232 - 1898) x 0.68 = 11,980 M.T. (by monitoring) 

0.68 = recovery by monitoring 

11,980 + 200 = 59.9 M.T./ft. (reserve for monitoring) 

PANEL AREA MINEABLE AREA 
(sq.ft.) (sq.ft.) 

LENGTH OF 
SUBRISE (sq.ft.) 

: 
16,543,OOO 
19,513,ooo 

i 
18,256,OOO 
18,256,OOO 

13,234,OOO 112,000 
15,610,OOO 132,000 
10,258,OOO 87,000 
14,605,OOO 

Mineable area (sq.ft.) = Area (sq.ft.) x 80% 

Total recovery inside of panel: 

Area = 80% 

Mining = (1898 + 11,980) t 19,373 = 71.6% 

Total Recovery = 0.8 x 0.716 = 57.28% 

124;OO0 



SUMMARY OF RAW COAL PROD!ICTION IN J-SEAM 

(METRIC Tom) 

PANEL PANEL PANEL PANEL PANEL PANEL PANEL 1 2 3 4 5 6 7 TOTAL 

Main Entry (ft) 44,lOb 47,800 40,400 25,400 - 157,700 
Raw Coal (t/ft) 7.7 368,&: 7.7 7.7 - 
Raw Coal Produced (t) 340,000 311,000 195,000 - 1,214,OOO 

M.E. Crosscut (ft) 11,000 12 ,aoo 10,100 6,X0 - 39 ,sco 
Raw Coal (t/ft) 5.16 5.16 5.16 5.16 - 
Raw Coal Produced (t) 57,000 62,000 52,000 33,000 - 204,000 _ 

Subrise (ft) 112,003 132,000 a7,ooo - 455,000 
Raw Coal (t/fit) 6.9 

,124,OOO 
6.9 - 

Raw Coal Produced (t) 
773,&i 

911,000 
600,060: 

856,000 - 3,140,000 

S.R. Crosscut (ft) 56,000 66,000 44,000 62,000 - 22i1,ooo 
Raw Coal (t/ft) 5.13 5.18 5.18 5.18 - 
Raw Coal Produced (t) 290,000 342,000 228,000 321,000 - 1, i.ai ,000 

Monitor Retreat (ft) 112,000 132,000 a7,ooo l?~,OOO - 455,000 
Raw Coal (tjft) 59.9 59.9 59.9 59.9 - 
Raw Coal.Produced (t) 6,709,OOO 7,907,ooo 5,211,ooo 7,428,ooo - 27,255,OOO 

No. of'Monitor Unit 
R.Coal Produced (t/day) 5,4826 
Monitor Retreat (ftlday) 91.5 

S.R. Heading (ftlday) 91.5 
R.Coal Produced (t/day) 630 

S.R.C. Heading (ftlday) 45.8 
R.Coal Produced (t/day) 234 

Monitoring & S.R.Heading 
R.Coal Produced (t/day) 6,350 
Workable Days 1,223 
horkable Years 5.2 
#orkable Reserve (t) 8,169,OOO 
i!ionitor Coal (%) 82.1 

2 2 2 
5,486 5,486 5,486 

91.5 91.5 91.5 

91.5 91.5 91.5 
630 630 630 

45.8 45.8 45.8 
234 234 234 

6.350 
1;441 

6.350 
.950 

6.350 
11354 

9,590,@ 6,402 ii: 8,833 k: 
82.5 il.4 64.1 

7 ? 4,968+ 
21.2, 2 

32,934,000> 
82.6C J2.6= 
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3.4 SURFACE FACILITIES - WOLVERINE 

The surface facilities at the Wolverine area are designed on 

the basis of 24 hours per day, 7 days per week and 320 opera- 

ting days per year. 

The Wolverine plant workforce has been developed as part of 

the overall Quintette Corporate structure and, as such, some 

of the senior administrative functions are common to both the 

Wolverine and Babcock areas. 

A summary table has therefore been prepared for the total 

workforce, and is included at the end of Section 3 of this 

volume. A corporate structure diagram, complete with the 

numbers of each classified trade and profession, is also 

included for reference. 

The production period for the Wolverine plant conmnences in the 

last quarter of 1979 at the rate of 1,000,OOO MTPY. This rate 

is maintained throughout 1980 and increases to the full capa- 

city of 2,000,OOO MTPY at the beginning of 1981. 

A chart (Fig. 3.1) is included at the end of this section, 

giving the combined production build-up from all areas. 
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3.5 SURFACE FACILITIES - BABCOCK 

The surface facilties at the Babcock area are designed to 

accept raw coal from underground and open pit sources. 

The preparation plant will operate on a 24 hour per day, 7 

day per week and 320 operating day per year basis. Raw coal 

from open pit sources will be delivered to the plant on the 

same basis. Raw coal from underground sources, however, will 

only be delivered on a 24 hour per day, 5 day per week basis. 

Storage facilities on the surface have been provided in order 

to minimize the effect to the plant feed rate in regard to 

slurried fines from the underground operation. 

The Babcock plant workforce has been developed as part of the 

overall Quintette Corporate structure, and is indicated in 

table form at the end of Section 3 of this volume. 

The operating period for the Babcock Plant commences with the 

start-up in July 1981, at a rate of 1,500,OOO MTPY, giving a 

production total of 750,000 M.T. for that year. The raw coal 

will be delivered from the Windy Pit only, during this period. 

In 1982, the annual production will increase to 2,000,OOO M.T., 

with raw coal being delivered from the Windy and Roman Moun- 

tain open pits. 

The annual production will increase in 1983 to 2,500,OOO M.T., 

with the introduction of monitor coal from D seam in the 

Underground No.1 Flat Mine. By 1984, the annual production 

rate will reach the full capacity of 3,000,OOO M.T., when 

monitor coal is available from D and F seams of the Under- 

ground No.1 Flat Mine. 
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This plant production rate will be maintained throughout the 

life of the plant. However, in 1989, the Underground 3 seam 

will be brought into production to replace the declining 

tonnage of raw coal from the Windy Pit. 

A chart (Fig. 3.1) is included at the end of Section 3 of this 

volume, indicating the combined production build-up from all 

areas. 
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3.6 OPERATING WORK FORCE 

The number of-people required to operate and maintain the 

mine is anticipated to be approximately as follows: 

Year 

1978 

1979 

1980 

1981 

1982 

1983 

Hourly 
Supervi- Open Plant Under-~ Main- 
sory and Pit Opera- ground tenance 
Clerical Mining tions Operations Trades 

120 85 45 

200 209 60 181 

225 300 70 100 265 

250 324 102 114 300 

253 324 102 171 300 

253 324 102 299 322 

1983 is the full operating force 

Total 

250 

650 

960 

1,090 

1,150 

1,300 

These numbers are subject to a number of variables such as 

equipment size for the open pits and mining method in the 

underground operation. 



4.0 CONSULTANTS 

4.1 KILBORN LIMITED 

Early in 1975, Denison Mines (B.C.) Limited - now Denison Coal 

Limited - who had been nominated by Quintette Coal Limited to 

manage the exploration program and the feasibility study, 

commissioned Kilborn Limited - engineering consultants - to 

carry out the Preliminary Feasibility Study. 

In this capacity, Kilborn also coordinated the work of other 

consultants retained in connection with this phase of the 

project. 

The Preliminary Feasibility Study was completed at the end of 

November 1975 and was reviewed by Quintette Coal Limited 

shortly thereafter. 

The Final Feasibility Study, which is planned for completion 

by the end of 1976, will also be carried out by Kilborn Limi- 

ted, who will continue to coordinate the work of other con- 

sultants in this connection. 

Kilborn Limited is a Canadian company, with its head office 

located in Toronto, Ontario. 



4.2 B.C. RESEARCH 

4-Z 

With its head office in Vancouver, British Columbia, B.C. 

Research is a firm of environmental consultants. The firm was 

retained in the spring of 1975 to prepare a preliminary en- 

vironmental study. Field studies started in June 1975 and 

have proceeded on a continuous basis since that time. Such 

field studies are continuing during 1976, because it is nece- 

ssary to compile environmental base line information for the 

general mine and townsite area over a 12 month period. The 

preliminary environmental study was completed in November 1975 

and formed part of the previously mentioned Preliminary Feasi- 

bility Study. 

Such environmental studies, together with the ,impact caused to 

the environment ~by the mine development and the developer's 

plans to mitigate the deleterious effects, are all matters in 

which governmenta, authorities are vitally interested. A 

mining development is not allowed to proceed until the govern- 

mental authorities are entirely satisfied as to the manner in 

which environmental problems will be mitigated by the deve- 

loper - in this case Quintette. 

The final environmental study will be completed by the end of 

1976. 

Hydrology studies will be carried out in 1976 by Golder Asso- 

ciates of Vancouver. This work will be coordinated by B.C. 

Research in conjunction with the environmental studies. 

From the time when the mine development starts, and thereafter 

on a continuing basis, an environmental monitoring program 

will be a necessity. 
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4.3 DAMES & MOORE 

This firm of engineering consultants, with its head office in 

Toronto, Ontario, was commissioned in 1975 to prepare a report 

on preliminary open pit mine design for the Quintette pro- 

perty. The report was colrfpleted and included as part of the 

Preliminary Feasibility Study, mentioned previously. 

Henceforth, Denison Coal Limited will be directly responsible 

for all matters pertaining to surface coal mining (open pit 

mining) at Quintette, and will utilize its own staff, supple- 

mented by such consultants as it may elect to use, to prepare 

this portion of the Final Feasibility Study. 

In this connection, Denison has commissioned Techman Ltd. of 

Calgary, Alberta - a member of the Loram group of companies, 

headquartered in Calgary, to prepare initial engineering 

designs and methods for the proposed surface mining opera- 

tions. 
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4.4 SWAN WOOSTER ENGINEERING CO. LTD. 

A consulting engineering firm, headquartered in Vancouver, 

British Columbia, Swan Wooster was retained in June 1975 to 

prepare a report covering the estimated capital cost require- 

ments for the establishment of the proposed bulk loading 

terminal and port facilities at Ridley Island, near Prince 

'Rupert, British Columbia. 

This report was completed in September 1975 and included an 

assessment of the terminal layout and access thereto for road 

and rail, together with tentative engineering designs for the 

ship loading and coal handling and storage facilities. 
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4.5 DeLEUW CATHER CANADA LTD. CONFMITIAL 

Through its Toronto, Ontario office, DeLeuw Cather was re- 

tained in March 1976 to prepare a rail transportation study, 

including estimates of capital costs of new rail construction 

and rehabilitation of existing trackage, rolling stock, and 

locomotives, together with maintenance and operating costs for 

moving coal from the mine to Ridley Island, Prince Rupert, 

B.C. 

From this information, DeLeuw Cather will provide its estimate 

of a freight rate for the coal movement, which will assist in 

negotiations of freight rates with the railways. 
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4.6 PRICE WATERHOUSE ASSOCIATES 

A firm of managing consultants, with offices in Vancouver, 

British Columbia, Price Waterhouse Associates, was commis- 

sioned in 1975 to prepare a socio-economic impact report of 

the direct and indirect effects of the proposed Quintette mine 

upon the economy of the region in which it is situated, and 

upon the Province of British Columbia as a whole. Similarly, 

the economic effects of the establishment of port facilities, 

the upgrading of existing rail and road transportation systems, 

and the establishment of a new townsite in the vicinity of the 

mine will be assessed. The report, which will be completed in 

May 1976, is required for submission to the B.C. Government as 

part of the prerequisites to obtaining the necessary mine 

development permits, licences, and the like. 

It will also be of assistance to Quintette, in conjunction 

with the engineering, financial and environmental aspects of 

the Final Feasibility Study, when the board of directors is 

determining, at the end of 1976, whether or not to proceed 

with the project. 
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OTHERS 

Although not retained as consultants, considerable information 

of a preliminary engineering and cost nature has been forth- 

coming from,other authorities and companies who will be 

directly involved with the infrastructure developments: 

e.g. British Columbia Railway - new rail access and 

rehabilitation of 

existing trackage; 

British Columbia Hydro - supply of power and power 

transmission lines. 


