
- 

Qt. \ of 2 

‘%” 

GEOLOGICAL BRANCH 
ASSESSMENT REP0W.T 



DOLMAGE CAMPBELL & ASSOCIATES LTD, 

Hydro and Power Autho 

Report 

on the 
LESS DEVELOPED 

THERMAL COAL DEPOSiTS 
of 

BRITISH COLUMBIA 

PRELIMINARY I 

R. 5. Adamson 
P.J. Street ~’ 
D.D. Campbell 

._,. ~.Ja?~a:ry3! ,., 1974. 



TABLE OF CONTENTS 

SUMMARY 

INTRO DUCT10 N 

Present Report 
Quadrangles 

Coal Deposits 

QUADRANGLE 1 

Graham Inlet 
Sloko River 

lnklin River 
Taku River 

QUADRANGLE 2 

Deose River 
Hyland River 
Coal River 
Rapid River 

Stikine River 
Groundhog 

QUADRANGLE 3 

Halfway - Sikanni Chief Rivers 
Minaker River 

QUADRANGLE 4 8 
Kispiox River 8 
Zymoetz River a 
Lake Kathleen 9 
Driftwood Creek 10 
Tel kwo River 11 
Clark Fork 14 
Chisholm Lake 14 

QUADRANGLE 5 
Peace River - Sukunka Belt 

Fraser Lake 
16 
16 

QUADRANGLE 6 
Skokum Point 

Page 

1 

17 
17 
18 Cowgitz 



, 

QUADRANGLE 7 
Nechako River 
Blackwater River 
Dean River 
Bella Coola River 

QUADRANGLE 8 
Fort George 
Bowron Ri;er 
Cottonwood 
Quesnel 
Alexandria 
Chu Chua 

QUADRANGLE 9 
Suquosh 
Campbell River 
Coma 
Long Boy 
Alberni 
Nonaimo 
Cowichon 

QUADRANGLE 10 
Hat Creek 
Komloops 
Merritt 
Quilchena 
Tulameen 
Princeton 
White Lake 

QUADRANGLE 1 I 
East Kootenay 

CONCLUSIONS 

TABLE OF CONTENTS, continued 

ILLUSTRATION 

Figure 1 B.C. Coalfields (1” = 100 m.) 
_. 

20 
20 
20 
21 
21 

22 
22 
22 
24 
25 
25 
26 

28 
2s 
29 
29 
29 
29 
30 
30 

31 
31 
31 
31 
31 
33 
35 
39 

40 
40 

41 

Following Page 42 



:. 

- l- 

DOLMAGE CAMPBELL & ASSOCIATES LTD. 

CONSULTlNG GEOLOmC*L 6 HlNlHG ENGlNEERS 

,000 GUlNNESS TOWER 

VANCOUVER I, B.C. 

SUMMARY 

This report briefly reviews all of the coal occurrences in British Columbia 
except those at Hot Creek. Comox, Sukunko-Peace River and East Kootenay, which ore 

discissed in separate, detailed reports. The purpose of this review has been ;o determine 
which of the known coal occurrences hove the best potential for thermal plant feed now 

or in the near future. 

Four coal deposits or districts listed in this report suggest reasonable po- 

tential OS sources for rhermal coal and thus warrant more detailed investigation. These 
are: 

Princeton-Tulomeen 

Telkwa 
Cowgitz (Queen Charlotte Islands) 

Suquash (Vancouver Island) 

All but Suquash hove potential for open-cast mining. (Separate reports ore now in pre- 

paration for each of the above.) 

One other deposit, at Bowron River, has more immediate production potential 
but will require underground mining. A summary separate report is being prepared for this 

deposit since coal from it would be well located to possibly supplement production from 

Sukunko. 

With the exception of the above-listed deposits all of the deposits discussed 

in this report do not have the potential to be immediate sources for thermal cool, although 

in some cases extensive exploration could indicate more encouraging conditions. For this 

reason the final report on most of these properties will.probobly be unchanged from that 
given here. 

J 
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DOLMAGE CAMPBELL & ASSOCIATES LTD. 

CONS”LIINO GEOLOGIC*L d HlLlfNG ENOIHEER5 

1000 G”INNE55 TOWER 

“ANCO”“ER I, B.C. 

INTRODUCTION 

Dolmage Campbell & Associates Ltd. have been requested to undertake a 
determination of the extent, quality, and availability of thermal coal resources in British 

Columbia by B.C. Hydro and Power Authority. 

PRESENT REPORT: 

The present report contains a summation of all known coal occurrences in 

the province of British Columbia, howevermeogre the available information. A thorough 
search of the available ~Iiterature has provided the basis for the study embodied in this 
report. The moior coolfields of Sukunka, Peace River, Hat Creek, Comox, and East 
Kootenoy are not discussed in this report because each is the subject of a separate study 

and report. The approach for this study has been to group the various occurrences, de- 
posits, and fields on a geographical basis, regardless of coal age, rank, productive history 

or whatever. Accordingly, the province has been subdivided in eleven quadrangles, as shown 
on Figure 1. 

QUADRANGLES: 

Each quadrangle encompasses an area 3O (latitude) by 6’ (longitude). A series 

of eleven quadrangle maps have been developed on a scale of I:1 ,OOO,OOO. On each map 

are shown the coal basins, differentiated with respect to age, in which coal is known to occur, 
and geologically-related basins in which coal could occur; that is, coal-bearing and coal 
prospective basins. The location of known coal occurrences, deposits, and mines are shown. 

The basis transportation network and existing power grid are also shown on these quadrangle 
maps. 

COAL DEPOSITS: 

In the report 44 deposits, excluding those in the above-mentioned five maior 

districts, are reviewed as well as those miscellaneous and obscure occurrences that have been 

extracted from the literature as the study progresses. Emphosis,is placed upon the area of the 

basin containing coal, the number and thickness of seams in the basin, and the quality and 
nature of samples token. 
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Those deposits of obviously-relevant potentially-economic significance 

have received more detailed assessment. Tonnage estimates have been calculated wherever 

adequate data permits. Mining methods and costs, capital costs, and transportation costs 
have been determined where warranted. 
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QUADRANGLE 1 

Four occurrences have been reported from the extreme northwest corner of 
the province. Little is presently known about them, other than that they apparently lie 
within Lower Cretoceous rocks equivalent to the Tantalus Formotion from which cool is 

produced in the Yukon Territory. 

GRAHAM INLET (No. 1): 

(An assessment of the Graham Inlet occurrence hos yet to be made. In- 
vestigotibn of its nature is in progress.) 

SLOKO RIVER (No. 2): 

(No assessment of the Sloko River occurrence has been mode os yet. ln- 
vestigation is in progress.) 

INKLIN RIVER (No. 3): 

(Investigation of the nature of the lnklin River deposit remains in progress.) 

TAKU RIVER (No. 4): 

(The Toku River occurrence remains to be assessed. Investigation is in 
progress.) 



QUADRANGLE 2 

On the basis of the presently available information the Groundhog coolfield 

represents the most important coal resource in Quadrangle 2; the remaining occurrences 

opporently are relatively restricted in areal extent. 

DEASE RIVER: (No. 5) 

(Investigation of the Deose River deposit is in progress.) 

HYLAND RIVER: (No. 6) 

(An assessment of the Hyland River deposit remains to be done. 
Investigation is in progress.) 

COAL RIVER: (No. 7) 

(The Cool River deposit remains to be assessed and is presently 

being investigated.) 

RAPID RIVER: (No. 8) 

(An assessment of the Rapid River occurrence is in progress.) 

STIKINE RIVER: (No. 9) 

(The Stikine River (Tuya) deposit is under investigation. The 
deposit is presently covered by ten coal licenses (6400 acres) 
belonging to W.E. Kleinhout.) 

GROUNDHOG: (No. 10) 

The extent and structure of the Groundhog coalfield is presently little under- 

stood because of its remote location, its very limited exploration by previous owners, its 
structural complexity and its relatively-thick forest cover. The field would probably have. 

received more detailed exploration hod it contained seams with adequate cbking chamcter- 
istics. The most recent work, done in 1968, established that; 

a) no significant coal of coking quality was found. 
b) the cool is impure, has a high ash content, and o low volatile 

content. It has been metamorphosed to anthracite grade. 

c) the coal occurs in many thin beds; five to ten seams ore in- 
dicated averaging four feet in thickness, including IWO 10 and 
12 feet thick. 

d) the geological setting is structurally complex resulting in CI 
lack of continuity of seams and many steeplydipping seams 

not amenable to open-pit mining. 



, -  

k. e) Relatively-incbmpetent wall rocks bracket the cool seams 
should underground mining be considered. 

(Further assessment of the Groundhog coalfield os o potential thermal coal 
resource will continue.) 
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QUADRANGLE 3 

Two coal deposits of no readily-apparent economic importance occur in 

the northeastern corner of the province. 

HALFWAY - SIKANNI CHIEF RIVERS (No. 1 I) 

(The investigation of the Halfway-Sikonni Chief River occurrences is still 
in progress. No definitive ossesvnent is yet available.) 

MINAKER RIVER (No. 12) 

(The Minaker River occurrences remains to he investigated.) 



QUADRANGLE 4 

Five deposits of Lower Cretaceous age and one of Tertiary oge (Driftwood 

Creek) ore under investigation in Quadrangle 4. These five deposits essentially comprise 
the Telkwa Cool field and represent the larger of fourteen remnant outliers of Bowser Basin 

rocks that host the Groundhog coalfield 125 miles to the north. 

KISPIOX RIVER:(No. 13) 

Coal-bearing Upper Jurassic to Lower Cretaceous rocks of the Bowser Group 
ore exposed on both the Kispiox and Skeena Rivers for 14 miles upstream from their conflu- 

ence. At least five cool seams are known, ranging from 2 ft. to 5 ft. in thickness. How- 
ever, the rocks ore highly disturbed ond are cut by numerous dykes; continuity of tool 

seams is therefore likely to be poor. The villageof Kispiox itself is said to be underlain 
by relatively undisturbed strata of the some formation, but there is no report that these have 

ever beem drilled. 

Very limited production, for local consumption, was obtained in 1911 from 

a property on the Kispiox River. Interest in these deposits waned when it was found that 1 

the coal was too badly crushed to meet commcerciol specifications of that time. Little 

work has been done in t~he district since then. (A review of the available information 
on these occurrences is still in progress.) 

In addition to the Kispiox occurrences, coal occurs in rocks of the some age 
at Se&on, on the Bulkley River 20 miles upstream from Hazelton. This is a small basin, 

approximately 44 miles by 14 miles, containing 12 seams that range in thickness from 1 ft. 

to 3 ft. 4 in., distributed throughout a 500-foot stratigraphic section. The coal hos been 
described OS yielding on “unusually dense” coke. Limited production was carried out 

around 1936, but was abandoned, despite good coking characteristics, because of the 

very high ash content of the coal, which ranged from 17% to 47% (the latter in a seam 

2$ feet thick, above average thickness for the coalfield). Average ash content of the 
Seaton coal was 35-37%. 

Near Cedarvale, also, on the Skeeno River about 25 milti downstream from 

Hazelton, numerous occurrences of anthracitic to grophitic material hove been reported, 
but none is of commercial significance. 

ZYMOETZ RIVER:(No. 14) 

Seven coal licenses, totolling 4,480 acres, are held near the headwaters 
of the Zymoetz River near McDonell Lake, and are accessible by a gravel road from I 

,~F”~ Smithers, about 25-30 miles to the ext. I 
\ 



/ 
._ The cool is in Upper Jurassic to Lower Cretoceous Bowser Group rocks, 

and consists of at least two seams, 6 ft. and 6-10 ft. thick respectively. It was sampled 

in 1968, and is of high volatile bituminous rank, with a thermal rating of 13,400 to 
13,970 BTU/lb. Three other seams have been intersected by drilling, but all are of 

less than mining width. 

The deposit is not amenable to open-pit mining, and structural complexities 

ore likely to add to the difficulties of underground mining. 

(Further information on the property is presently being gathered.) 

LAKE KATHLYN:(No. 15) 

The coolfield lies on the eastern slopes of Hudson’s Bay Mountain near 

Smithers, and is approximately 3 miles west of Lake Kothlyn. The coal formation is 
exposed on both walls of Glacier Gulch, which drains the major ice-filled cirque on 

the northeast face of the mountain. 

Earlier reports, (1917, 19X), assigned the cool-beoring formotion to the 

Hozelton group, of Jurassic age, but according to more recent mopping, the property 
is underlain by Upper Jurassic to Lower Cretaceous Bowser Group sedimentary rocks, 

close to a faulted contact with the volcanic rocks that form the main mass of tidson’s 
Boy Mount&n. 

Five seams are known, but the reported seam widths contain appreciable 

thicknesses of banded slate and graphite as well as coal. Because the sedimentary rocks 

are so close to the intrusive and volcanic core of Hudson’s Boy Mountain, the shales 
and sandstones have been metamorphosed to slate and quortzite, and the coal to onthra- 

cite and graphite. The five seams ore OS follows, from higher to !ower stratigraphically: 

Forge seam: 

Ballard seam: 

Ten-foot seam: 

5 ft. 

3: - 4 ft.’ 

Three Tunnels seam: 4 ft. 

Frank seam: Total 7 ft. of coal 

mostly grophite, only minor cool 

coal, with 3” - 4” of bone 

mixed bone ond schistose coal; not 

considered worth sampling in 1926 

comprises I$ ft. of schistose cool, 2 ft. 
bone, 6 inches non-schistose coal 

int~erbedded with slate; coal thicknesses 
are (individually) 2’2”,, l’, I’IO”, 6”. 



The coal ranks as anthracite (with 55 - 79% fixed carbon), but has o moisture 
content (up to 15%) that is described as characteristic of lignite, and therefore anomalous 
in a coal with such high fixed carbon content. Samples from the Ballard seam yielded a 

thermal rating of 13,300 BTU/lb. 

The ‘coal seams strike approximately northwest, and dip 45’ - 60’ to the 
northeast. In 1933, o tunnel driven on the Bollard seam found the seam foulted off about 

300 ft. from the portal. A 400-ft. crosscut, designed to intersect all the veins, driven 
250 ft. in elevation below the Ballard tunnel, intersected one seam 25 feet wide and 

another narrower faulted seam. An estimate of reserves would require further exploration 
to determine the vertical extent and continuity of these steeplydipping seams. 

The licenses held by the original owners ore no longer shown on the pro- 

vincial government’s coal license map; however, the area that they probably covered 

is now marked as a “Map Reserve”. 

I 

The Lake Kathlyn Anthracite Coal Co. Ltd. operated the mine under o 
royalty agreement with the license owners, but there is no reference to the company later 

than 1933, and no record of commercial production. The B.C. Minister of Mines’ Report 

for 1926 judged that a market would exist only for coal of appreciably higher quality, ond 

concluded that “this property is o prospect, not o mine”. 

(Modern techniques of treatment and utilization may make this coalfield 
o more attractive prospect than it once was, and additionol information is presently being 

sought .) 

DRIFTWOOD CR~EEK (No. 16) 

Cool showings on Driftwood Creek are situated about 7 miles northeast of 
Smithers, in a small basin of Tertiary rocks (possibly Oligocene in age) that may cover 
an area of about 4 miles by 2 miles. Its precise extent is obscured by thick glacial drift. 

The coal formation consists of interbedded conglomerate, sandstone and shale, and contains 

lignite where prospected. It is almost horizontally-lying, but elsewhere in the vicinity 
it has been highly folded and faulted. In places it has been burned, and the shale layers 

turned to a brick-like material. 

The principal seam consists of: 

carbonaceous shale and a little coal 5’0” 

clean cool 1’10” 
cool and shale 4’5” 

shale and a little cool 3’7”.... total 14’10” 
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Analysis of these coals gove.the following results (basis not stated): 

a) far the 1’10” seam of clean coal alone: Moisture 
Volatile5 
Fixed Carbon 
Ash 

b) far the combined 6’3” of clean coal and coal with shale: 

Moisture 

Volatiles 
Fixed Carbon 

Ash 

7.9% 
36.64 
42.06 
13.40 

7.39 

31.88 
28.07 
32.66 

No thermal rating has been reported. 

In addition, a report of 1910 mentions the existence of “several snall 

seams” from o few inches to one foot thick. The report concluded that “it is doubtful 
whether a workable thickness of coal clean enough for market purposes will be found 

here. ” 

TELKWA RIVER:(No. 17) 

Under this heading are included coal deposits on Telkwa River itself, (the 

former Aveling cool property), and Goothorn Creek, (Bulkley Valley Collieries Ltd. and 

its predecessors). Goathorn Creek enters the Telkwa River from Ihe south, about four 
miles southwest of Telkwa. There are also showings on Pine.Creek, which enters the 

Tel kwa River from the north about four miles west of the mouth of Goothorn Creek. 

A total of 20 coal licenses and three Crown-granted lots cover the pro- 
perties on Goathorn Creek, which were in production as recently as 1970. 

The coal-bearing rocks of the Bowser group, (Upper Jurassic to Lower 

Cretoceous), lie in several northwest-trending elongate bodies, about 11; square miles 

in orea, centred six miles southwest of Telkwa. Outcrops are relatively sparse, due to 

thick glacial overburden, but coal seams ore exposed in the lower volley slopes of Telkwo 
River and Goathorn Creek. These rocks represent the eroded remnants of a larger basin 
that has been gently folded (present dips range from 5’ to 30’ on the cool seams) and 
brbken by faulting, which limits the present remnant basin. Prospects of subsurface ex- 
tensions of the cbal formation are minimal due to the fault-limits of the basin. 

, i- 

\ 



The coal-bearing rocks comprisemudstone, sandstone ond coal. The maxi- 
mum known thickness of the coal measures js about 200 feet; coal is said to make up about 

20% of this, and is generally interbedded with the mudstones. Drilling has intersected OS 
many QS seven seams, but they ore lentialar and discontinuous. The earliest producing 

mine on Goathorn Creek, (the McNiel mine of Telkwo Collieries Ltd.), worked o 14- 
foot seam, ond the three mines of Bulkley Valley Collieries Ltd., worked intermittently 
from 1930 to 1954, produced coal from seams 10 - 14 feet thick, oil three of which were 

designated the “Betty” seam and were probably reliably correlated. Correlation is made 
more difficult by faulting that may have displaced the beds as much 05 200 feet vertically. 

Analyses of coals from the Telkwa River and Goothorn Creek properties gave 
the following results (basis not stated): 

Moisture 

Upper seam (“Major”?) Betty seam 

1.92% 5.6% 

Lower seam 

2.1% 

Volat.iles 30.45 29.70 32.40 

Fixed carbon 61.30 58.90 56.30 

.-~ 
Ash 6.33 5.80 9.20 

Sulphur 1.6 

Thermal rating 13,570 BTU/lb. 

Between 1930 and 1952, Bulkley Valley Collieries Ltd. operated the No. 1 
and No. 3 mines, both underground, on the east bank of Goathorn Creek, and the No. 2 

Mine (underground)ond on open-pit mine on the west bank. After 1952, the open-pit 
mine was extended underground as the No. 4 Mine. Drilling results indicated that some 
cool seams ore very close to the surface of bedrock, (e.g. 20-30 ft.), and wuld thus 

presen,t problems of support in mining. Other seams, however, ore overlain by 200 feet 

or more of bedrock. Drilling also intersected one seam 30 feet thick in the east bonk~of 
Goothorn Creek, about 100 feet in elevation above the creek and 200 - 250 feet below 

ground surface. However, this seam moy lack continuity because of faulting. Mining 

does not appear to have come within 300 feet of the drill hole that intersected this seam. 

Trenching on the west bank of the creek hod exposed o 12-foot thickness 
of coal near the surface, and it oppeors that this showing was developed os the open-pit 
mine. However, there are distinct possibilities of developing o new open-pit mine if 

exploration confirms that this near-surface seam picks up again anywhere else in the 
some vicinity. 

,,- 
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i On the north shore of Telkwo River about two miles west of Goathorn Creek, 

the Aveling property produced coal from 1920 to 1942. Production come from the seam 

originally named the “Betty”, with which those on Goathorn Creek were later supposedly 
identified. At this property the seam was nearly 18 feet thick, but this included three 
shale bands up to 8 inches, and a 3;-foot width of “blacksmith coal” that was too friable 

to mine c~s lump coal. Moreover, 2 feet of coal was left for the roof, as the incompetent 
hanging-wall rocks required support, and a 4-foot cool bed was left in the floor. Thus 

only about 10 feet of coal, including the “blacksmith cool”, was mined. 

This seam was faulted off at a distance of 200 feet north from the portal. 
The seam is exposed “for o few hundred feet” along the bank of the river, but the two 
development tunnels were driven only a short distance apart. Estimation of reserves is 

therefore difficult on the information presently available. 

A second seam, the “Major”, is exposed about half a mile west of Ihe 
“Betty” workings and approximately 150 feet higher up the voiley slope. Shickness 

of coal in this seom totalled at least 7 feet, but included a I&foot band of shale in 
the middle. There is no indication in the reports that development on this seam ever 
reached the production stage. 

F ” 
. 

A rough estimation of the total reserves of the Telkwo basin could be made 
by assuming continuity of a IO-foot thickness in the “Betty” seam throughout the basin, 

as this seam has been mined to that thickness at least in several places. It would be o 

conservative estimate to the extent that it ignores the other seams intersected by drilling, 
which may or may not be mineable, and ignores also the “Major” seam that is known, 

but remains undeveloped, on the north bank of the Telkwa River. On the other hand, 
folding, faulting and differential erosion reduce the likelihood that even a lo-foot 

thickness is continuous throughout the basin. 

The mopped area1 extent of the Bowser Group rocks is approximately 11~; 
square miles. Using a factor of approximately I$ million tons per square mile per foot 

of thickness, possible reserves are 143.75 million tons; using a factor of 1 million tons 

per square mile, etc., they are 115 million tons. However, these estimates include 

areas of Bowser group rocks in which, to date, there has been no positive evidence of 

the presence of cool, and ignores the aspect of mineability. 

During the period 1918 - 1970, t&l production from the Telkwa coal- 

field was just over 477,000 tons. 

On Pine Creek, 4700 feet of drilling was done in 1969, but no further 

information is available at present. 
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, In conclusion, although the Telkwa coal basin is of restricted extent, there 

may still be significant reserves that have hitherto been left untouched either because of 
support problems in underground mines or because of the lack of o market. In particular,. 
the deposits on the north shore of the Telkwa River appear to have been inadequately ex- 

plored; and drilling financed by the Federal Government as an emergency measure during 
World War II intersected a seam OS much as 30 feet thick on the Goathorn Creek property 
of Bulkley Valley Collieries Ltd., that was not reached in the course of mining operations. 
For these reasons, the search for further informotion~on this coal basin is receiving high 
priority in the present study. 

CLARK FORK:(No. 18) 

Potentially coal-bearing Bowser Group rocks are exposed~ in three small areas 

on Thaultil and Denys Creeks, which flow into the Morice Lake and appear to be known 
jointly as the “Clark Fork” of the Morice River. These three oreos probably total not more 
than 9 square miles. 

At one time they were covered by a total of 23 coal licenses, of which 11, 
covering the most northerly areas, were held by Bethlehem Copper Corporation. All the 
licenses ore now designated as “forfeited”. Trenching, mapping, roodbuilding and almost 
2,000 feet of drilling were carried out in 1968. 

The sedimentary rocks are similar to those of the Bowser Group in the Telkwa 

area, and consist of mudstones, siltstones and sandstones, folded into two parallel synclines 
with gently-dipping linbs(lO” - 35’ dips). 

Reports in the early 1900’s mentioned three seams, respectively 8 ft., ti ft. 

and 3; ft. thick, and the report of the B.C. Minister of Mines for 1968 noted the presence 
of “several n*rrow coal seams”. Other early assessments are available, but their reliability 
is prejudiced somewhat by the difficulty of equating the modern names of creeks, lakes, 

etc. with the old names that have fallen into disuse. 

It may be possible to secur; more useful data on this coolfield, but for the 
time being there isn’t enough information on which to base a meaningful estimate of possi- 

ble reserves. 

CHISHOLM LAKE:(No:l9) 
.I 

The Chisholm’ Lake coal showings lie within a belt of Bowser Group rocks to 

the east and northeast of Morice Lake, approximately 6 miles wide and 24 miles long. 

The Chisholm Lake rock; consist of mudstones, shales and sandstones with some cool, folded 
along structural axes thoc ore parallel to those in the Clark Fork area. 

20’ to 65’. 

Dips range from 

There appears to be,considerable glacial and alluvial overburden that obscures 
the full extent of the coal-bearing formation. 
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There are 22 current coal licenses in the area around Chisholm Lake i&IF, 

but 6 licenses covering the central part OF the holdings are designated OS “forfeited” in 
the provincial government’s coal license mop. The remaining licenses are held by Scurry- 

Rainbow Oil Co. Ltd. of Calgary, Alberta. The six central licenses were formerly held 

by Kaiser Resources Ltd., who carried out limited exploration work. No drilling was 
done, but two coal seams, 6 inches and 8 inches respectively, were found in outcrop. 

No other information is presently available, but the considerable orea of 

the basin, approximately 150 square miles, makes it a potentially attractive target for 

further exploration. 



QUADRANGLE 5 (Sukunka) 

PEACE RIVER - SUKUNKA BELT -(No. 20) 

(This oreo forms the subject of o separate report.) 

FRASER LAKE (No. 21) 

In a railroad cut at the east end of Fraser Lake several norrow seams of cool 
are exposed in rocks of Tertiary age. The host rocks (Eocene or Oligocene) have on areal 
extent, as mapped by the Geological Survey of Canada, of less than 1 square mile. They 

lap onto much older granites, and ore flanked by younger volcanics that may overlie more 
of the coal-bearing formation. 

The coal is of lignite rank, is mixed with much shale, and slacks rapidly 
on exposure to air. The widest seam does not exceed 12 inches. A company was formed 

in 1921 to investigate the occurrence, but after o little exploratory work the project was 

abandoned, as the coal was unsuitable for commercial exploitation (ref. Geological Sur- 

vey of Canada, Memoir 252, 1965). 
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QUADRANGLE 6 (Queen Charlottes) 

SKONUN POINT: (No. 22) 

Skonun Point lies on the north-east coast of Graham Island, about 4 miles 

east of the village of Moss&. This area is largely drift-covered, with only scattered rock 
outcrops, and the Skonun formation, of Miocene to Pliocene age, is exposed snly at 

Skonun Point and at Yokan Point, 10 miles further east. Otherwise the strotigraphy of 
the formation is known only from six wells drilled by Richfield Oil Company in 1955 and 

1961. 

The SkonunFormation consists of cloys, shales, sandstones and conglomer- 

ates, with interbedded lignite coal. At Skonun Point, where it is exposed on the shore 

in the intertidal zone, it is folded into a moderately com~~csec anticline with an east- 

west axis, the limbdipping up to 60’ to the south and 25 to the north respectively, and 
faulted parallel to the axis. The section at this locality is not more than 500 feet thick, 
but on thi east coast of Graham Island it is almost 6,000 feet thick. 

The lignite eat Skonun Point is well exposed, being tough and woody and 

thus weathering into relief. There ore 13 lignite.beds, but none is more than 3 feet thick J- 
-. (although 6 feet was intersected in a drill hole nearby). The total thickness of lignite 

here is about 20 feet, out of a 200-foot shaly section, and the outcrops extend about 

half o mile along the beach. At and near the surface the lignite Is brownish, but it 
becomes darker and more coaly with depth. 

An analysis made in 1912 op air-dried samples from Skonun Point gave the 

following results: 

Moisture 11.03% 

Volotiles 49.75 
Fixed Carbon 35.94 
Ash 3.28 

No thermal rating was given. 

Earlier estimates of reserves, (1912,1929)1 based on a thickness of 30 feet 

of coal over at least 2 square miles, were set at 60 million tons. However, later work has 
revised the known thickness, and further exploration would be needed to confirm the 

coniin~uity and thickness of the seams away from~skonun Point itself. 
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Finally, even if appreciable reserves do exist at Skonun Point, the estab- 
lishment there of a provincial park in early 1974 may have removed them altogether from 

the possibility of development. 

(Investigation of this coolfield is continuing.) 

COWGITZ: (No. 23) 

The designation is used here collectively for the .various showings in the 

southern half of Graham Island, between Mass& Inlet and Skidegute Inlet. The nome 

Cowgitz originally applied to on anthracite mine close to Slotechuck Creek, which 
enters Kogan Boy at the west end of Skidegate Inlet. Coal was discovered there in 

1859, but mining proved so difficult that the project WCIS obondoned in 1872. Further 

attempts were made in 1890 and again in 1912. By 1913 it had again been abandoned and 

the tunnel was described in the same year as olreody “too gorsy to examine”. The other 
occurretices of the orea were formerly known by the names of ccmps established to explore 
or exploit them, namely: Camp Anthracite and Camp Robertson, on Ihe headwaters of 

Brent Creek (east of Yakoun Lake); Comp Trilby, on Boddeck Creek (southeast of Yokoun 
Lake); and Comp Wilson, on Wilson Creek, a tributary of the Yo!<oun River (several 

miles north of Yokoun Lake). 

All the cool-bearing rocks were thought at one time to be part of the 

Cretoceous Haido Formation, consisting of sandstone, shale and siltstone. On the basis 

of that assumption, “proven” reserves of about 7 million tons and probable reserves much 

larger were proiected. More recent work has shown that the Jurassic Yokoun Formation 

also contains cool. As there has been no significant exploration since 1914, there is 
no possibility of producing realistic figures for reserves until a new and thorough explore- 

tion program is undertaken.. 

The cool& sampled from these occurrences ranged ins rank from low-volatile 

bituminous to sub-onthracitic. The quality has been summarized os good, but relatively 

high in ash. Expmples are: Camp Wilson: 12 analyses ranged from 2.9ph ash (59.36% 

FC), 37.lC% ash (31.17% FC), and four others from 2.92 to 9.45% ash; 

Cowgitz and Slatechuck: 11 sampleranged from 3.1% ash (90.80% FC) 
to 29.49% ash (57.23% FC); 

?,- 
i.. 

Camp Robertson: average of 3 analyses gave 22.51% ash. Other analyses 

from Camp Robertson varied widely, but all were high in ash; 

Camp Anthracite: 3 samples ranged from 9.72% ash (80.&?‘0 FC) 
to 44.38% ash (42.10% FC). 
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The basis of most of these analyses is not known; they are token mostly from Mackenzie, 
1913, Geological Survey of Canada Summary Report. Three of the Camp Wilson sump1 es 
were onalysed with “total moisture”, four were air dried; but moisture content was low 
(between 1.3% and 2.65%) in all cases. 

All the seams in this district except those at Camp Wilson are thin, or 

are aggregates of thin seams with much interbedded shale, and no seam is much more 

than 2 feet thick. At Camp Wilson, a lenticular seam varies from 4 to 18 feet thick 
within about 50 feet in the w~orkings and probably pinches our entirely within a few 

hundred feet, (Sutherland-Brown, 1968, Geolog; bf the Queen Choriotte Islands). At 
Cowgitz, the cool was badly crushed and the seams, which were vertical, could be 

followed only with difficulty; however, later development encountered seams that were 

strongly folded, but not so badly crushed. 

Reports from the years 1906 to 1914 provide ample detail of the geology 

as it was understood at that time, but if wovld be inappropriate to include it in the pre- 

sent preliminary report. As noted above, much of it should be re-assessed in the light 
of recent geological mapping; and enough has been said to establish that 1) the cool 
seams are generally thin; 2) they tend to be strongly deformed and therefore likely to 

present mining oroblems; 3) the quality and rank are medium to high, with the exception - . , 
of a generally high osh content; and 4) no realistic estimate of reserves can be attempted 

without a comprehensive exploration program. 

At present it appears that much of the prospective coal district is covered 

either by “olienoted” land title or by crown coal rights. Efforts are currently being made 

to determine the status of these lands, 
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QUADRANGLE 7 (Bello Coolo) 

NECHAKO RIVER: (No. 24) 

In the’bonks of the Nechako River, immediately west of Mount Greer and 

about IO miles south of Fort Fraser, a 4-foot seam of lignite was observed by G.M. Dawson 
in 1878. The Mount Greer area is underlain by rocks of the Endako Group, of Miocene 

age or younger, that comprise mostly volconics, but also include conglomerates, grey- 
wockes and some lignite. 

In the course of recent mopping, the outcrop noted by Dawson wc~s not 
found again, and it may no longer be exposed. Large blocks of lignite are said to be 

strewn along the bed of the Nechaka River north of Kenney Dam, The source of these 

blocks has not been found, hut must be relatively close. 

Surveys in connection with the raising of Kenney Dam may have involved 

some examination of local mineral and fuel resources, and such sources of information 
will be followed up. 

Tipper, (Nechoko River pop-area, 19633, remarks “lignite float has been 

noted at many places in the map-area but as it is Tertiary lignite, occurring with mR 
Tertiary sediments, no good exposures were seen”. 

Access to the Nechoko River map area from main highways and the Cana- 
dian National railway is good, and between one quarter and one third of the map area 

is underlain by Endako G~roup rocks that contain lignite in places. But the paucity of 

coal exposures is in marked contrast to the considerable extent of poten&lly coal-bear- 

ing rocks, and the area thus rates very low in priority for future exploration. 

BLACKWATER RIVER: (No. 25) 

Tertiary sedimentary rocks, some of them containing lignite, are found 
along the Blackwater River intermittently for 15-20 miles upstream from its conflLence 

with the Fraser River. They are one of several small Tertiary sedimentcry basins in the 
Prince George - Quesnel area, all of which are confined to river channels, at elevations 

of less than 2,600 feet. ,They therefore offer only limited prospects of finding ccmmercially 
significant deposits of thermal coal. ,- 



-21 - 

i. 

Little information on the Blackwater River occurrences has come to 
light so far, and in fact they are not even mentioned or marked on the current Geo- 

logical Survey of Canada mop of the area (Tipper, 1960). Sediments of the some age 
also occupy the valley of the Fraser River between Hixon and the mouth of the 
Blockwater, but there is no reference to the presence of coal. However, it is found 
in a similar geological setting on the Cottonwood River (q .v.) near Quesnel. (Fur- 

ther information on these localities is being sou$t.) 

DEAN RIVER: (No. 26) 

BELLA COOLA RIVER: (No. 27) 

(Information on these two reported occurrences of Tertiary cools is 
presently being gathered. In the geological context of the Coast Range belt of intrus- 

ive rocks, any deposits of coal are likely to be in sedimentary basins of very restricted 
extent, and ore likely also to be of low rank. Moreover, both occurrences oppeor to 

fall within the boundaries of Tweedsmuir Provincial Park.) 



QUADRANGLE 8 (Cariboo) 

FORT GEORGE: (No. 28) 

Tertiary rocks, possibly of Miocene age, are exposed for about two miles 

along the east bank of the Fraser River opposite the city of Prince George, and it is re- 
ported that they contain coal. 

The thickness, rank, etc. of these coals are not known at present, but in- 
formation on them is being sought. This is one of a number of very small sedimentary basins 

that are confined to existing river channels, and in this respect, resembles the Blackwater 
River occurrence (No. 25, above). Another short narrow belt of the same rocks is exposed 

near the mouth of the Chilako River, a tributary of the Nechako, about 8 miles southwest 

of Prince George. No cool has been reported from that area. 

Coal in this location would be ideally situated with regard to transportation 
and future markets, but mining it one the steep wooded east bank of the Fraser, so close 
to Prince George, would be an environmentally delicate proposition. 

BOWRON RIVER: .(No. 29) 

Coal was discovered on the Bowron River in 1871, ond some exploratory 

work was done during the years 1910 to 1914. However, until 1946 no further attempt 

was made to exploit these deposits, due partly to the difficulty of access and partly to 

the lack of markets during those years. Until a tractor road was put through in 1947, 

and an improved road in 1948, the only access was by pack-trail. The property is now 

only five miles from Highway 16, (the Yellowhead Highway), and is about 50 miles by 
road from Pri rice George. 

Three coal licenses covering the central area of the deposits remain in 

good standing, and are held by Northern Coal Mines Ltd. Nineteen other contiguous 
licenses adjoining these three have been forfeited. 

Drilling, underground development and trenching were carried on inter- 
mittently between 1946 and 1971, together with improvement of access roads during the 

earlier years. A total of 1,200 feel of underground workings was developed (from two 

adits), but was abandoned in 1971. A total of 42 drill holes had been put down on the 

property between 1946 and 1970, and in 1971 Bethlehem Copper Corporation drilled 

five more holes and carried out other exploration work under option from Northern Coal 

Mines Ltd. This option was dropped at the end of the 1971 season’s work. 

, 



The cool is found in the basal 250 feet of a sequence of sedimentary rocks that 
is os much os 2,200 feet thick, occupying on elongate basin that trends northwestward and 

is about 24 miles wide and 10 miles long. Structurally the basin is o graben, i.e. o block 
bounded on either side by fault zones and down-dropped with respect to the adjacent blocks. 
Although this Bowron River graben is about 10 miles long, drilling has confirmed the con- 

tinuity of the coal measures for only about Z!; miles of this strike length. The~beds strike 

parallel to the trend of the basin, and dips range from 20’ to 60’ to the northeast, with a 

predominant dip of about 45’. 

Most of the area is covered by overburden, but coal is seen in outcrops along 
the Bowron River and in a few creek beds. Two main seams, almost contiguous, are known 

in outcrop and in underground workings; they ore 1 I feet and 8 feet thick respectively. 

Drilling has also intersected three other seams in the deeper port of the bosin, as for 

example at o depth of about 1,400 feet in the southern portion of the property. All re- 
ports emphasize, however, that continuity of coal seams is poor and correlation extremely 

difficult. As noted above, the coal measures have been shown to extend about 2: miles 

along strike, and the 1971 drilling confirmed their down-dip extension for 2,500 feet. 

In 1970 o private report to Northern Coal Mines Ltd., (Dr. J.M. Black), 
calculated reserves of 20 to 25 million tons of “indicated ond~proboble” coal. Bethlehem 

Copper Corporation’s work in 1971 confirmed reserves of about 5 million tons, taking on 

cveroge scorn width of only 6 feet over 8,000 feet strike length and 2,500 feet extension 
down-dip. Another private report to Northern Coal Mines Ltd. in 1973 (L. S. Treaholme) 
adopted o total of 18 feet thickness on two seams, and estimated 99 million tons over the 

“known and probable extent” of the coal measures, with another 90 million tons potential 

in adjacent untested oreos “possibly underlain by the cool measures”. In the light of 
this wide divergence of estimates it is impossible at this stage to propose o figure for 

reserves with ony degree of reliability,. other than to suggest that the most conservative 
figure is at least 0 minimum estimate. 

The coal is OF high volatile “B” bituminous rank. It is described os hard, 

and resistant to weathering. Visual observation indicated that ~)me of the coal contained 
up to 8% resin, half of it o dark soluble “Refined Resin” and rhe other half an insoluble 
“Amber Resin”. The refined resin was found to be comparable in quality with commercially- 

valuable resins from other ports of the world. 

An analysis of cool from the 1 l-foot seam in the workings (made on unoxidized 

material) gave the following results (1970: basis not stated):- 

“Inherent” moisture 4.92% 

Volatiles 36.50 

L’ 

I,. ,- 
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Fixed carbon 55.80 
Ash 2.77 
Suiphur 0.85 

Thermal rating was 12,550 BTU/lb., and free swelling index 2.5. 

Analyses made on drill hole cores taken by Bethlehem in 1971 gave the 

following results (overage of 11 samples, basis not known):- 

Moisture not included 
Volotiles 37.15 

Fixed carbon 43.22 
Ash 19.63 

Sulphur 1.63 

Thermal rating:- 11,064 BTU/lb. ( vo ues ranged from 10,109 to 12,222 BTU). I 

The 1971 B.C. Minister of Mines’ report notes “the mineral matter-free BTU 

ranges from 13,500 to 13,900: but dces not specify the source of the samples. The same 
report remarks that “the cool is reported to hove coking qualities but is non-swelling”, 

, which is borne out by the low free swelling index quoted above. 

An average of 19 samples, (Bethlehem, reported by Trenholme), gave (oir- 
dried basis): Ash 24.63%, with fixed carbon of 42%. It was suggested that the Bethlehem 
samples may have contained more shale than was reported, or that there may be an increase 

of shaly material towards the centre of the basin where, presumably, Bethlehem’s holes 
were drilled. No swelling tests were made by Bethlehem. 

The Trenholme report (1971) stresses the probl~ems involved in mining steepl~y,- 

dipping seams, and emphasizes that more exploratory drilling needs tom be done to confirm 
sufficient continuity of coal seams to justify large-scale mining. It suggests that hydraulic 

mining be considered. It also concludes that small-scale mining could be undertaken at 
the present stage of development of the mine, without the massive capital investment re- 

quired for large-scale mining. 

COTTONWOOD: (No. 30) 

The Cottonwood River enters the Fraser River from the east about 10 miies 
north of Quesnel. For the last 15 miles or so before it joins the Fraser, the Cottgnwood 

has cut a deep steep-sided valley in which ore exposed Tertiary rocks of the same age as 

those on the Blockwater (No. 25, above) and at Fort George (No. 28). They are known 

r 
to contain cool, but no individual showing is marked on the current Geological Survey 

of Canada map. 
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‘\ QUESNEL:(No. 31) 

Lignite deposits in the Quesnel district hove been known for many years, but 
are of low grade with high ash content, and have never been considered worth exploiting 

commercially for any but a strictly local market. 

The Quesnel coal-basin, like those at Cottonwood River, Blackwater River 

and Fort George, is of very restricted extent, being confined to existing river volleys and 

generally lying at elevationsof less than 2,500 feet. The coal formation is of Tertiary age, 

and comprises conglomerate, sandstone, shale and lignite, interbeddd with minor tuffs, 
basalt and breccio. 

The coal is said to be exposed on the Quesnel River one mile north of the town 

of Quesnel. There is a sub-horizontal seam of “very dirty” coal from 2 to 4 feet thick. 

ALEXANDRIA: (No. 32) 

Coal deposits at Alexandria are port of the Tertiary sedimentary basin des- 

cribed above, which extends along the volley of the Fraser River for about 20 miles south 
of Quesnel. Small exposures of lignite are seen in several places, but it is invariably of 

poor quality or is interbedded with numerous thin bonds of cloy. 

Fifty-nine coal licenses were formerly held in this area by Master Explorations 
Ltd. of Calgary, Alberta, but are now forfeited. In 1971 to 1972, the compony drilled 

21 holes for a total of 4,825 feet. Little information is presently available, but the coal 

seems intersected were described~as “generally thin”. 

An old report (Geological ~Survey, 1920) g clve the following analysis of coal 

samples taken near Australia Creek, about four miles north of Alexandria Ferry:- 

As received Dried 

Moisture 11.5 

Volatiles 30.6 34.6 

Fixed carbon 28.5 32.2 

Ash 29.5 33.2 

No thermal rating wos given. ,. 

Around 1923, a short odit was driven into this deposit by the owners of the 

ranch on which it is located. The purpose was to secure supplies for domestic use, but (IS 
the project was discontinued, it is likely that the coal proved unsatisfactory. 
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It may be possib’le to obtain more information on the results of the 1971-72 

drilling, but OS no tool licenses remain in good standing, the results probably did not 

encourage further attempts to exploit the deposits. 

Other small showings have been reported, including a seam 15 feet thick 
at Alexandria Ferry itself (800 feet south of the ferry, on the east side of the Fraser). 
About 3; feet of this seam consists of two bands of clay and shale, but even the top 

6 feet consists of dirty coal with interbedded clay bands. The oher two “benches” of 

coal ore 41; and 4 feet thick respectively. A sample token across the 4&foot bench in 
1923 was analysed, and it is here compared with another sampling, stensibly of the sotme 

scorn, reported in 1930 (both probably “as received”):- 

1923 1930 - 

Moisture 5. I 16.6 

Volotiles 38.2 27.0 

Fixed carbon 38.5 50.9 

Ash 18.2 5.5 

It was suggested (1923) that the ash content could be reduced by sorting out 
clay bands, but the coal would be suitable only for small-scale exploitotion’for local domes- 

tic market. 

CHU CHUA: (No. 33) 

The village of Chu Chua is in the North Thompson volley about 45 miles 

north of Kamloops, and has given its nome to o formation of sedimentary rocks, of Eocene 

age, that appears to be of very limited areol extent but is known to contain coal. The 
formation is mapped in several places in this section of the North Thompson, but the only 

coal showings appear to be on Newhykulston Creek about three miles south of Chu Chua. 
Cool appears in the upper part of the Chu Chua formation, associated with sandy shale 

and arkosic sandstone, and different seams are separated by as much as 600 feet of strati- 
graphic section. The formation moy be up to 2,500 feet thick. 

According to a 1913 report, three seams on Newhykulston Creek ore respectively 

6 inches, 9 inches and 18 inches thick; in the early 1900’5, the 18-inch seam hod been mined 
to provide coal for o river steamer. Analysis of material from the 18-inch scorn gave: 

Moisture: 2.22%; Volatiles: 32.05%; Fixed carbon: 52.81%; Ash: 12.92%. It is likely 
that these scorns were later found to be among the “minor” seams as described below. 
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Further development along Newhykulston Creek was carried on in 1921-22, 
with the opening up of two small mines with o maximum production of 40 tons per day. 

Three main seams and up to nine minor seams hove been mapped. The principal producing 

seam has up to 5 feet of coal, but also has up to 9-10 feet of shale and sandstone in the 
middle of it. Another seam has up to 24 feet of coal, but again is divided by o shale and 
sandstone band. 

Analyses of coals from the producing seams gave the following results (“as 

received” = R; “air-dried” = D):- 

#1 $2 #3 #4 

R- D R- D R- D R- D 

Moisture 4.0 - 3.7 - 3.6 - 4.0’ - 

Volotiles 36.1 37.6 29.4 30.5 37.9 39.3 37.9 39.5 

Fixed carbon 35.9 37.4 29.6 30.7 44.7 46.4 36.0 37.5 

Ash 24.0 25.0 37.3 38.8 13.8 14.3 22.1 23.0 

BTU 10,290 10,700 8,230 8,550 12,040 12,490 10,780 11,230 

The coal can thus be classed os low grade, low rank bituminous,-or as low grade, high rank 
sub-bituminous. 

No estimate of reserves has been found 50 far, but the remnants of the Chu 

Chua formation ore of such restricted extent that important reserves may be scant. 
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QUADRANGLE 9 - Vancouver Islond 

SUQUASH: (No. 34) 

The Suquosh coal deposits; on the northeast coast of Vancouver Island, 
were first recognized in 1835, and mining on a limited scale was carried on by the 

Hudson’s Bay Company from 1849 to 1853. Ten thousand tons were mined, all from 

outcrop. The workings were abandoned after the deposits at Nonaimo were discovered. 

Further development was carried on between 1908 and 1922, with production 
of about 12,000 tons of coal up to 1914, but apparently none later than that date despite 

appreciable investment for large-scale production. 

Three main seams of coal ore known, of which the uppermost is 2; feet 
thick, and crops out at the shoreline and elsewhere. No. 2 seam is at a depth of 173 

feet below surface; a shaft was runk to this seam in 1908 and 10,000 feet of workings 
developed. This seam ranges from 4 feet to 8 feet in thickness. A third seam was inter- 

sected by drilling at a depth of 445 feet and is estimated to be 4 feet thick. The structure 
is very regular, with o dip of up to IO0 to the northeast. The coal basin is of late Cretaceous 

age. 

An analysis of Suquash coal gave the following results: (source of sample 

and basis of analysis not known):- 

Moisture 5.03% 

Volotiles 41.51% 

Fixed carbon 46.52% 
Ash 6.44% 

Early reports tended to emphasize that although the cool was of good quality, 

it contained a good many sholy and sandy partings. 

Recent studies, based on a principal seam thickness of 6 feet, suggest reserves 

ore sufficient for o production of 500,000 tons per year for 45 years. 

The property is covered by two current coal licenses, held by Cobre Exploro- 

tion Ltd. of Vancouver, B.C. 

This coal formation has been mapped for approximately 14 miles along the coast 

from Port McNeil1 northwest to Fort Rupert, and might repay systematic exploration with 
up-to-date techniques. Although road access is not particularly good, as the deposit is 
situated right on tidewater it is very favourobly placed for transportation by barge. Mining 

of it will be by underground methods. 
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‘... CAMPBELL RIVER: (No. 35) 

Campbell River lies at the northwest end of a 75-mile long broad belt of 
sedimentary rocks, the Nonaimo group of Late Cretaceous age, that include the important 

coal measures of the Comox and Nanoimo basins further to the southeast. 

(Information is still being gathered on the reserve potential of the Campbell 
River coalfield.) 

COMOX: (No, 36) 

(This coalfield forms the subject of a separate report.) 

LANG BAY: (No. 37) 

,.~ 

Lang Bay is on the mainland shore of the Strait of Georgia, about 14 miles 
southeast of the town of Powell River. A total of 136 mineral claims were held, (as of 

1959), by Taiga Mines Ltd. of Vancouver, with d view to recovering germanium from a 

small basin of Tertiary sediments underlain by granodiorite and volcanic rocks. The ger- 

manium’ is associated with lignite and other carbonaceous material that occurs as threads, 
stringers and small isolated masses in the sediments (B.C. Min. of Mines’ Report, 1959). 

Carbonaceous material enclosing coal stringer? has been found in trenches 
and drill holes, but the distribution is erratic, and “seams” of carbonaceous material are 

nowhere more than 5$ feet thick. Very little of this is coal; the thickest coal stringer 
is only 2 inches wide. 

Other than noting the occurrence, this location does not warrant further 

attention. 

ALBERNI: (No, 38) 

Lying parallel to the main Nanoimo-Comox belt of Late Cretaceous coal- 
bearing sedimentary rocks, (the Nanaimo group), is a narrower belt about 30 miles long 

and up to 5 miles wide. The towns of Alberni and Port Alberni ore situated near the 

southeast end of this belt. ,. 
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Abortive attempts were made to explore cool prospects in this oreq first 

in 1877-78 and again in 1911-12. A seam of tool, that may have been about 3 feet thick, 

was discovered about a quarter of a mile south of Port Alberni; a drill-hole about holf a 
mile to the southeast intersected, within the uppermost 31 feet, several scorns of mixed 

cool and shale, from I foot to 3 feet thick, in addition to two very norrow cool seams, 
1 in&and 2 inches respectively at o greater depth. 

In 1911 o short adit was driven on the some 3-foot seam, but there is no 
reliable~information on the results of this work. A dump at the mouth of the caved edit, 
sampled 11 year< later, contained o mixture of carbonaceous shale and “lenses” of hard 

bright coal that had resisted weathering. Analysis of the latter showed that this cool was 

of anthracite rank, with a fixed carbon content of about 72% and ash content ranging 
from 14.3 to 22.1%. 

J.D. Mackenzie, reporting on the Alberni basin for the Geological Survey 

of Canada in 1922, concluded that the scanty evidence of coal in the old showings offered 
no encouragement that the rest of the basin might contain coal in commercial quantities. 

Moreover, the shales and sandstones in the Alberni area probably correlated with basal 
members of the Nanaimo groups further east, i.e. below the well-known coal measures 

of the Comox and Nanoimo basins, where drilling had confirmed the absence of signifi- 

cant cool seotns at depth. 

Al though the prospects for coal exploration in the Alberni basin seem poor, 
it may be premature to write it off as CI low-priority area, especially in the light of modern 

techniques of exploration. Further information on the area is being sought. 

NANAIMO:’ (No. 39) and COWICHAN: (No. 40) 

Both these coalfields, in Southern Vancouver Island, ore weli documented 

as a result of many years of development and production. The Nanaimo field in particular 

was the foundation of the early coal-mining industry in British Columbia. 

(A reviaw of both these areas is presently in progress.) 



QUADRANGLE 10 - ~~~ Belt 

HAT CREEK: (No. 41) 

I The Hot Creek coalfield, near Cache Creek and Ashcroft, forms the 
subject of o separate report. A study of production methods, costs etc. is currently in 
progress. 

KAMLOOPS: (No. 42) 

I 

There is o report in 1924 of limited development work on two cool prospects 
close to the city of Komloops, but OS far os is known, they never amounted to o commercial 

proposition. 

I 

Coal near Komloops is known in the Tranquille Formation, of Miocene age, 
in sedimentary rocks that ore underlain and overlain by volconics. The occurrence has 

been known since the late 1800’s. One locality is on the slopes of Dufferin Hill about 
24 miles southwest of the city, another is on the north side of the Thompson River about 

o mile west of Kamloops, and traces of cool ore reported also just north of Stump Lake, 

which is several miles south of Kamloops on the Nicolo-Merritt rood. 

c-- 

The total thickness of cool found in 50 feet of the formation is 301 inches, 
of which the largest seam is only 12 inches thick. Because these showings were not repre- 

sentative of the total section of the TranquiIleFormation, said to be up to 1,000 feet thick 
elsewhere in the vicinity of Kamloops, the B.C. Minister of Mines’ Report for 1924 urged 

that the possibility of finding cool in commercial quantities should not be discounted, but 

that drilling should be carried out in~ploces where o thicker section of the Tranquille beds 

remained. The present distribution of this formation represents o small erosional remnant 
of on appreciably larger sedimentary basin. 

The local coal was described in the 1924 report os “as true coal; burning 

well and producing a coherent coke”. No records of analyses ore available. 

Proximity to the city of Komloops would make open-pit mining difficult, 

even if reserves close to the surface were proved up, and it is unlikely that enough coal 

exists in the basin to warrant on underground mining operation. 

,. 

MERRITT: (No. 43); QUILCHENA: (No. 44) 

The cool deposits of the Merritt-Nicolo oreo have been known since ot 

least 1877, and for years the local ranchers mined it for their own domestic use, Commer- 

cial production started in 1906, and a total of almost 2,700,OOO tons of cool woo mined~ 
from the Merri’tt coolfield’between 1906 and 1945. The principal producer, (80% of the 
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total), was Middlesboro Collieries Ltd., which ceased production in 1944. Cold- 
water Collieries Ltd. has since been mining cool by recovering pillars etc. left in 
the old Middlesboro workings. Their production declined from o high of 1,259 tons 
in 1955 to 60 tons in 1963, the lost yeor in which there is o note of their activities 

in the Report of the B.C. Minister of Mines. 

The cool wos mined from the “Coldwater beds”, Miocene or earlier, 
that ore probably corrzlotive in oge with the coal deposits of tile Hat Creek area near 

Ashcroft. However, the Merritt basin probably does not exceed about 3 miles in width 
and 8 in length, oriented northeastward along the south side of the Nicola River. An 

extension of the some rocks is mapped for about 7 miles northwest of Nicolc, but 

there is no report of cool-bearing beds in them. The Coldwater beds comprise conalom- 
erote, scndstone, shale ond cdal, with numerous bony partings in the cool. The stl,ati- 

grophy is still not well known, and correlation has been described OS difficult, even 

between drill holes that ore relatively close together. At least 6 cool seams are 

present in the oreo immediately south of Merritt, (Coal Gully Hill ond Coldwater 
Hill), ond possibly os many OS 15, in cool-bearing strata that may be up to 750 feet 
thick. Many of the old mine records ore missing. Surviving diomond-drill logs note 

compound seams from 2 to 3 up to 18 feet thick, in which coal alternates with shale, 

bony shale and bone partings. Individual cool beds, presumably of clean cool, range 
up to 6; feet thick. During the period 1952-1963, Coldwater Collieries Ltd. was 

recovering coal from pillars in o seam 4 to 5 feet thick with minor bone and shale. 
The seam dipped south at about 12O. 

Examples of analyses of Merritt coals are OS follows (basis not stated): 

Middlesboro Collieries #5 (1926) Coldwoter #5 (1954) 

Moisture 4.9 5.6 

Volotiles ‘31.3 35.4 

Fixed carbon 56.8 47.4 

Ash 4.0 11.4 

Sulphur 0.7 0.7 

Thermal rating (BTU/lb.) 12,555 12,060 

The~Coldwoter No. 5 mine produced from the some seam OS the old 
Middlesboro No. 5, by recovering pil lors between the latter mine ond the surface. 

Coking qualities were described (1926) os fair; coal rank was noted (1954) as high 

volatile “B” bituminous. 
.A 

It is not possible at this stage to make o reliable estimate of remaining 

reserves, and to judge by the efforts made by Coldwater Collieries to extract the lost 
possible ton from (I mine abandoned by o larger producer (the Middlesboro NO. 5), 
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there is little encouragement to think that production could be resumed in the same 

orea. However, the same geological formation extends northeast to Nicolo and north- 
westwards from Nicola, and exploration has probably not been thorough enough to 

date to warrant dismissing these areas entirely. 

Another small basin of “Coldwater beds” lies along Quilcheno Creek, 
about 12 miles east of Merritt. It is roughly 6 miles long by 3 miles wide, and trends 

slightly east of north. Four coal licenses formerly covered so~me of this ground, but 
they are now forfeited. There hm been no reference to coal on Quilcheno Creek 
since the report of the B.C. Minister of Mines for 1915. 

There are small isolated occurrences of the same rock formation on 

Guichon Creek (near Craigmont Mine), close to Highway 5 nine miles soutl-#east of 
Merritt, and in the hills between Merritt and Quilchena Creek. So for as is known, 
no coal has been discovered in these localities. 

TULAMEEN: (No. 45) 

The purpose of the present notes is to review briefly the essential 

features of the Tulameen coolfield, as it will be dealt with in greater detail in a 

subsequent report. 

The Tulameen coalfield lies about 10 miles west and slightly north of 
Princeton, and covers about 6 square miles immediately south of the village of Tula- 

meen and the Tulameen River. Metamorphosed volcanics of Late Triassic age are over- 
lain by slightly more than 2,700 feet of Tertiary sedimentary rocks, and these in turn 

are overlain by younger volcanics. Near the base of the sedimentary sequence is a 
unit approximately 300 feet thick, of shale, bentonite and sandstone with several 

intercalated coal seams. The basin is warped into a shallow open syncline, trending 
northwest, with shallower southwest limb and steeper northeast limb. 

Cbal is exposed along the northeast margin of the basin in several 
creeks and exploratory adits, but all the commercial development has t~aken place 

in the south ond southwestern sectors. Between 1919 and 1940, Coalmont Collieries 
Ltd. produced approximately 2,365,OOO tons of coal from five mines, (but for procti- 

ccl1 purposes, Nos. 1-3 were one mine, with interconnected workings). The main seam 
of the No. 3 mine varied from 74-12 feet in thickness, and was underloin and overlain 

by varying thicknesses of interbedded dirty coal, shale and clay. The main seam in the 

No. 4 mine averaged about 12 feet in thickness and was probably equivalent to that 
in the No. 3 mine. The same seam was developed in the No. 5 mine, adjacent to the 
No. 4. Squeezing along clay layers limited development of Nos. 3 and 4 mines, and 
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No. 5 was abandoned when the main seam gave way to dirty coal. Only one seam was 
mined extensively during this period. 

On the northeastern margin of the basin at least one seam IO-12 feet 
thick was developed by prospect tunnels, but the coal proved to be so badly crushed 
that there was no market for it at that time. It was acknowledged that changing tech- 

niques of coal utilization might in time make the crushed cool marketable. 

The eastern margin of the basin was explored.by adits and trenching, 

spanning about 400 feet of potential cool-measure strata, but without significan~t success. 
However, it is possible that the full strotigrophic thickness of the coal-bearing member 

was not exposed by these operations. 

W.S. Shaw, reporting for the Geological Survey of Canada in 1952, 

concluded that correlation of cool seams over the whole bosin was not possible, although 
the main seam mined by Coalmont Collieries in the south and southwest sectors showed 

fair continuity of thickness and quality. He sow no reason why the dirty cool encoun- 

tered in No. 5 mine should not give way laterally to more of the clean coal, and 

noted that no attempt had been made up to that time to test the seam further to the 
northwest. In addition, a 12-foot seam was said to lie “several hundred feet” below, 

but this had not been adequately tested. The most severe limitation on production poten- 
tial was the squeezing effect set up by bentonitic clays in the coal measure, and the 

generally poor support characteristics. 

In 1954 the Mullins Strip Mine Ltd. developed an open pit i-n the surface 

pillar adjacent to the old No. 3 mine. The seam here was said to be 80 feet thick 
(B.C. Minister of Mines’ Report, 1954). Subsequently, o series of trenches has also 

defined the outcrop of the (main?) cool seam for a further 7,500 feet northwest of the 
old No. 5 mine. Beds of cool and coal mixed with shale total up to 120 feet, includ- 

ing one cool bed 70 feet thick (report by Wright Engineers Ltd., i970). 

An analysis of coal from the open pit (1954) g&e the following results 
(basis not stated): 

Moisture 5.7% 

Volatile5 31.3 

Fixed carbon 46.3 

Ash 16.7 

Sulphur 0.4 

BTU/lb 11,030 

The coal was classified as high volatile “B” bituminous. I- 

By comparison, the 1970 report quoted above ranked the coal OS high 
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volatile “C” bituminous, and gave o thermal rating for cool from the Mullins Strip 
Mine os 9,000 BTU/lb. The source of these figures was not stated. 

In 1970, Wright Engineers Ltd. estimated “proven” reserves at 

6,642,OOO short tons, based on o seam width of 70 feet, strike length, os shown by 
trenching ond existing development, of 15,000 feet, average depth (into the seam) of 
150 feet, 0 recovery factor of 60%, and S.G. of coal 1.45. Ey extending the strike 

length another 14,000 feet, “probable” reserves of 6,200,OOO short tons con be 

added to the above; and a mining depth of 200 feet instead of 150 would provide another 
4,300,OOO short tons, for o total of 17, 142,000. However, part of this totol strike 

length appears to include workings that hove already been abandoned because of 
squeezing; and therefore could not be mined to o further depth of 150 feet. 

Production from the Mullins Strip Mine during the years 1954-1957 

totolled 163,438 tons, but the only market For the cool was a generating plant owned 

by Granby Consolidated Mining Co., and when this ceased operations in 1957 the 

Mullins coal mine also closed down. 

(Investigation of the Tulameen deposits is continuing.) 

PRINCETON: (No. 46) 

The Princeton coalfield is on elongate, roughly oval basin, covering an 

crea of about 45 square miles, centred on the town of Princeton ot the junction of the 
Tulameen and Similkomeen Rivers. It is approximately 15 miles long, with a maximum 

width of about 5 miles, oriented North 30’ East. The southern half of the basin, includ- 
ing Princeton itself, has most of the known reserves of coal. 

The coal is in the Allenby Formation of Tertiary oge, interbedded with 
shale, sands&e and conglomerate. A distinctive feature of the Allenby Formation at 

Princeton is the presence of numerous bands of bentonite, in places up to I1 feet thick. 
Because of its capacity to absorb water and swell, thus exerting great pressure, the ben- 

tonite contitutes one of the major obstacles to economic exploitation of the cool reserves, 
ond has contributed to the relatively early closure of several operating mines in the 
coalfield. 

The Allenby Formation is the middle of three rock units, all of Tertiary 

age, that make up the Princeton Group, which overlies metamorphosed Nicolo volcanics 

of Late Triassic age. Both the lower and upper units of the Princeton Group ore volconics. 
Structurally the southern half of the coolfield is an elongate bowl, or closed syncline, 
with its axis roughly east-west. Thus in most places around the basin, the rocks dip 



towards the centre at angles that range from W-70’. Three anticlinal noses project 
inward from the periphery of the basin, introducing local changes of direction of 
dip. In the northern half of the coalfield the rocks are poorly exposed and the struc- 
ture is not well known, but most exposures suggest o consistent dip towards the east, 

steepening towards the eastern margin. 

Though correlation throughout the~basin is uncertain, there appear to 
be four main tool zones, each of which has been exploited in different parts of the 

coolfield. They are, from top to bottom, the Golden Glow seam (approximately IO 
feet thick), the Gem-Bromley Vale seam (20 feet), Pleasant Valley-Jackson seam 
(10 to 60 feet), and Princeton-Black seam (65 to 135 feet thick). Several individual 

seams, 5 to 20 feet thick, do not correlate from one place to another. The four main 
zones are distributed through a stratigraphic interval of about 1,700 feet. 

All coal seams in the Princeton field are to some extent interbonded 
with shale, clay, bentonite and some bone. The thickest zone, the Princeton-Black 
seam, has eleven beds of clean coal ranging from 24. feet up to 10 feet thick, but 

also has “dirty coal” up to 30 feet thick, and nine bentonite layers from 1 to 3 feet 
thick. The last operating mine in the district, the Blue Flame No. 2, at the southern 

end of the basin, was mining coal from a seam that varied from 6 to 7 feet thick and 

dipped to the north at 14’. However, the whole of this coal-bearing zone is said to 

have been over 30 feet thick. Even this 7-foot seam contained several thin bands of 
sandstone and shale, and its stratigraphic position with respect to the four zones 
noted above is not known. 

The coal ranges in rank from lignite to sub-bituminous “A”. It slacks 

readily upon exposure to air because of its high moisture content, and has generally 
poor storage qualities, with a tendency to spontaneous combustion when stock-piled 

in large volumes. 

In 1947 samples were taken for analysis by the B.C. Department of 

Mines from Iwo operating coal mines, (whose names were not stated). Five samples 
.were taken from each mine, and the average, results from each group of five are 

given below, (Mine A and Mine B). The third column gives the results from an analy- 
sis made in 1906 on cool from the Princeton-Block zone (basis for Mines A and B not 

stated; 1906 analysis “by fast coking”):- 
Mine A Mine B 1906 

Moisture 
Volatiles 
Fixed carbon 
Ash 

Thermal rating 

13.26 15.72 

28.50 28.56 

45.02 42.64 

13.22 12.80 
9,118 8,371 

c 16.17 
37.58 
41.67 

4.58 
nor given 



The range of thermal ratings for these two mines was from 7,400 to 

10,360 6TU/lb. Thermal ratings for the some two mines from samples taken in 7926 
were: 

Mine A: 10,540 Mine 6: 10,307 

Further analyses ore given in the table below, which is token from Rice, 
1947, Geological Survey of Conodo Memoir 243, Princeton mop-area. The bases of the 

analyses ore not stoted:- 

1 2 

Moisture lb. 17 11.97 
Volatiles 37.58 30.49 

Fixed Carbon 41.67 49.21 
Ash 4.58 8.33 -__ 

100.00 100.00 

Thermal rating 

Sulphur 

3 

16.97 
56.37 

21.76 
4.90 

100.00, 

12,630 
0.65 

4 5 6 

18.0 
56.44 56.50 32.7 

39.71 39.73 42.8 
3.85 3.77 6.5 -- 

100.00 100.00 loo.00 

12,200 12,100 9,850 

0.34 0.44 0.60 

7 

16.6 
33.0 
43.0 

8.4 -, 
100.00 

9,850 
0.60 

,’ 

1) Sample from 18-foot seam at Princeton, assayed by Geological Survey, Dowling, 

1915, p. 261. 

2) Sample from 8-foot seam at Princeton, Ann. Rept., Minister of Mines, B.C., 1902. 
3) Sample from Tulameen Collieries. Idem., 1931. 
4) As above. ldem., 1930. 

5) As above. Idem., 1930. 
6) From No. 1 mine, Princeton Cool and Land Co. ldem., 1923. 

7) From No. 2 mine, Princeton Cool and Land Co. ldem., 1923. 

In 1947, it was noted “of the seams so far worked, or prospected, none 

has been entirely free from included bands of cloy, shale, “bone”, or rock. . . 
in addition, o cloy or shale capping of varying thickness often fails os the cool is 
mined and adversely affects the value of the product”. 

It should be noted that in spite of the apparently low thermal rating of 

the cool in this district, it was used successfully for seven years at the Granby Consoli- 
doted Mining Co.‘s 17,500 kw steam generating plant at Princeton. 

None of the references consulted so far makes ony attempt to estimate 
the total reserves of the Princeton coal basin. However, if the southern half alone is 
considered, and its orea token as 20 square miles, the following reserves moy be 
roughly indicated for each of the major coal zones:- 
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thickness total seam % ‘clecn’ -- 
-cocr 

Golden Glow IO ft. 203 n-l. tons 50% ? 
Gem-Bromley Vale 20 400 50% ? 
Pleasant Valley-Jackson eve. 35 700 30% ? 
Princeton-Black ave. 100 2,000 50% 

Total . . . . 

ninecble - 
WSeIVeS --- 

103 m. tons 
200 
2:o 

1 cc0 -i.~..- 
1,510 m. tons 

Up to the end of 1951, c grand total of 2,025,460 tons had been 

produced from the entire coolfield, end from 1951-l 961 on additional 40,000 tons 
was produced from the Blue Flame Mine, i-he only one remaining in operation. This 

total production of only just over 2 million tons clearly makes insignificant inroads 

into c reserve of over 1,500 million tons. 

Iri 1947, the B.C. Deportment of Mines concluded that “the coal 
already mined comprises less than 1% of the probable reserves”, and that “the cool 
reserves of the district remain almost intact”. 

Offsetting this fcvourcble picture are the factors that are jointly res- 
ponsible for the complete shut-down of the coal-mining district since 1961 : To 

quote the Geological Survey of Canada’s report of 1952 (Show, Pcper 52-12), the 
district has clwcys been “characterized by short-lived operations that ended when 

difficulties were encountered at depth, due to squeezing and crumbling of the roof 

and pavement, factors largely attributable to the relatively low strength of the 
portly consolidated sediments and the presence of bentonite beds near and within 

the coal seams . . . which expands . . . . and commonly results in 

disruption of the enclosing strata”. Thus the major problem is that of developing 
mining techniques to cope with the conditions of poor support and movement induced 
by swelling of bentonite when wet. 

The latter problem in turn calls for constant de-watering of the mines 

in order to reduce swelling of bentonite to the minimum, and this in the past hcs 
involved the operators in year-round expense, while their mcrket wcs generally 

only seasoncl. 

Other problems included high incidence of gas at depth, (the’necr- 

surface Blue Flame Mine, by contrast, wcs very free of gas), and the tendency to 

spontaneous combustion of stockpiled coal. The latter characteristic necessitated as 

short c storage time OS possible, and this in turn required the existence of c market 
that could keep up with mine production. A new thermal power generation project 
on the scale contemplated by the Power Authority of this province would supply the 

kind of steady market that the coalfield requires. 



WHITE LAKE: (No. 47+j - 

The !Yttite Lake basin, in the southern Okanagan valley between 

Kaleden and Oliver, is o small but geologically complex area of Tertiary volcanic 

and sedimentary rocks, which has been found to contain small amounts of coal. 

Prior to 1912 a 35-foot shaft was sunk and iwo narrow seams dis- 

covered, 14 inches and 20 inches thick respectively, and about 1,000 tons of coal 

was mined to be used for bl acksmithing purposes at the nearby Fairview gold mines. 
The coal was bituminous, with a fixed carbon content ranging from 41 .3 to 57.3%. 

However, ash content ranged from 11 ..O fo 29.1%. It appears that volcanic activity 

in the White Lake district has up-graded the local coals from !ignite to bifuminous 

rank. 

Further exploration was done in 1933, when a 4-foot seam was 
opened up by sinking a 90-foot winze from on old tunnel. It is not clear at what 
depth below surface this new seam was found. A “considerable amount” of coal 
from this seam was sold locally, and proved satisfactory. During the years 1926, 

1927 and 1933 a tatal of 1,232 tons of coal was produced, i.e. making a total of 
2,232 tons including the pre-1912 production. 

Although at least seven seams hove been discovered in all, (ranging 

from less than a foot thick up to 55 inches including rock partings), the White Lake 

basin is still only 2 square miles in extent, which does not give it a sufficiently 
attractive potential to make further exploration worthwhile under the present 

terms of reference. 
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CONCLUSIONS --- 

Four major coalfields comprising the Peace River- Sukunko (No. 
25), the Conox (No. 36), the Hat Creek (No. 41), and the East Kooten~/ (No. 
48) deposits are receiving detailed study as separate discrete assignments. Of 

the remaining forty-four coalfields, deposits, and occurrences presently known in 

British Columbia, it is evident that many are of insignificant economic interest 

at this time. 

The following eleven deposits warrant more in-depth investigation 
than the remaining thirty-three; there, study is continuing on them for the final 

reports: 

Groundhog 

Telkwo 
Skonun Point 

Gwgitz 
Bowron River 

Suquash 
Car,pbell River 
Nanoimo 
Cowichan 

Tulameen 

Princeton 

(No. 10) 
(No. 17) 
(No. 22) 
(No. 23) 

(No. 29) 

(No. 34) 
(NO. 35) 

(No. 39) 
(No. 40) 

(No. 45) 

(No. 46) 

The Groundhog coalfield, althoug!? little of a definitive nature is 

known o&t these deposits, will be further reviewed beca;lse of its proximity to 

the B.C. Railway extension and because of its relatively wide areal extent. 

The Telkwa, Bowron River, Princeton and Tlrlomeen daposi:s lie 

na~r the existing power grid and major transportation routes. The present informaiio:; 
suggests substantial reserve tonnages could be available. Conceivably r-herefo:e, these 

d,eposiis might evenfuaIly support a locclly-based thermal plant or alterr:&veIy pro- 
vide supplementary feed to a more distant one. 

The Cowgitz, Suquosh, Campbell River, Nanaimo and Cowichan 
coalfields will be viewed principally as pzsible supplerrikntal feed to a thermal planf 
to be established in the Comox area. In all cases there is reason to believe that ap- 

preciable reserve tonnages of coal similar in character to the Comox coals can be 
outI ined. 
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The underground reserves in the Niche1 Area are said to be 

45 000 000 sht (recoverable reserves). This tonnage calcu- 

lates to 36 000 000 sht washed coal by using SO% yield factor. 

4.1.1.2 COAL QUALITY 

The washed coal quality of the Kaiser operation is said to be as 

fol1ows: 

Ash 

Volatile Xatter 

Inherent Moisture 

Total Water 

Sulphur 

Free Swelling Index 

Dilatation 

Contraction 

Fluidity dd/m 

Hardgrove Index 

9.5 - 9.7% 

21 - 22% 

0.5 - 0.8% 

7.5% (at harbour) 

0.3% 

6% - 7 

0 

19 

40 - 45 

m- 100 

The cokability of this coal has be shown by a test performed in May 

1970 by the Kaiser Steel Corporation - Steel Manufacturing Division, 

Fontana, California. The results are shown in the following Tab.15. 
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Coal Pulverisation + :i" 10.8 

- l/8" 75.2 

Coal Moisture % 6.2 

Bulk Density, Oven PlF 50.8 

P. Max., Min DD/min 20 

Final Coke Temp. OF 

Time to 16OO*F., Hrs. 

1970 

9:45 

Coke Screen Test +4" 4.1 

t2" 73.4 

4-1 - 1y 88.6 

-1 7.0 

-5/8" 5.7 

Coke Shatter Test +2" 61.2 

t1 - 2" 87.0 

-$" 2.2 

Coke Tumbler Test Stab. 56.9 

Hard. 66.3 

Coke Porosity A.S.G 0.98 

T.S.G 1.94 

% Cells. 49.5 

Physical Fuel Value 58 
Coke Physical Index 88 

Tab.15 : Coke Oven Test of 100% Kaiser's Balmer Coal 
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Tab.16:Proximate Analyses (as received), Seam No. 3, Hosmer-Wheeler Ridge 

Adit 26 

Sample 1 Sample 2 

Wheeler Ridge I:'heeler Ridge 

Adit 26, Raw Coal Adit 26, Clean Coal 

at 1.50 S.G. 

Moisture 0.34 1.79 

Ash 12.92 4.27 

Volatile %atter 31.68 33.50 

Fixed Carbon 54.56 60.44 

100.00 100.00 

Free-Swelling Index 9 

Calorific Value 12,773 

more than 9 

14,150 

Ruhr Dilatometer Test 

Sample 1 Sample 2 

Softening Point Os°C 390 381 

Contraction %C 20 25 

Dilatation 5: 69 67 

Temp. of Nax. Dilatation 'C 486 480 

Temp. of Kax. Contraction gc°C 445 440 

Plasticity Index C 

0c - es 
0.42 

,,A- 
(. 



Microscopic Analysis 

,-“ 
. 

Vitrinoid 

Micrinoid 

Exinoid 

Fusinoid 

Semifusinoid 

Mineral Matter 

Sample 1 Sample 2 

62.9 60.0 

4.2 4.8 

2.0 7.2 

5.2 9.6 

18.9 16.0 

6.8 2.4 

100.0 100.0 

R. (Refl,ectance in oil) 0.72 0.77 

Reactives % 71.2 72.5 

Inert.5 9: 28.8 27.5 

The outstanding result of this test is the low ash content in 

the washed product. Anyhow, the Fuel, Research Centre comes 

to the following conclusions: 

The clean coal at 1.50 S.G from Adit 26, I, l,'heeler 

Ridge, possesses exinoid, which is very unusual 

for western Canadian cretaceous type coal. 

Dilatometer tests and swelling index indicate 

that this coal is extremely fluid when heated 

to the plastic state (2300 dd/m). The rather 

large cavities tend to confirm the general ob- 

servation that very fluid coals on carbonization 

alone tend to give weak cokes due to the rather 

thin cell walls caused by the large gas bubbles 

evolved during heating. However, this coal gives 

every indication of being excellent for blending 

with other western Canadian medium volatile coals 

of low fluidity. It is a coal which itself may 
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command a premium price as it is our understanding 

that the Japanese require fluid coals for blending. 

The crushed vitrinoid may indicate that on washing 

there will be problems with fines of low specific 

gravity since as far as it is possible to see, there 

is little associated mineral matter with this type 

of vitrinoid. This is a marked contrast with some 

of the other coals of this region where the fi:ne coal 

consists of semifusinoid and fusinoid laden with 

mineral matter. 

A coke oven test (Tab.17) which was done in Ottawa, indicates 

very poor cokability of this seam as far as the ASTM-Tumbler- 

Test and the JIS + 15mm drum index are concerned. 

Coke Oven Feed (db) Adit 26 

Ash % 8.95 

Volatile Matter 4; 33.47 

Fixed Carbon 57.58 

Cal. Value (BTU/lb) 13700 

Sulphur 4: 0.40 

Hardgrove Index 87 

FSI 8 

Kax. Fluidity dd/m 520 

Contraction % 2G 

Dilatation % 48 

Melting Range Co 71 

Carbonization Cata 

Net Weight of Charge (wet) lb 526.8 

Moisture in Charge % 3.8 

ASTM Bulk Density (wet) lbift3 48.5 



Cven Bulk Density 51.0 

Gross Coking Time hr : min 10:30 

Maximum Wall Pressure lb/in' 0.30 

Coke Yield Actual % 71.7 

Mean Coke Size in 2.00 

Apparent Specific Gravity 0.890 

Percentage - k inch-(Breeze) 5.3 

ASTM - Stability Factor 35.9 

ASTM - Hardness Factor 63.5 

JIS + 15mm Drum Index 85.3 

Tab.17 : Coke Oven Test, Seam No. 3, Wheeler Ridge, Adit No. 26 
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c 
This computes to: 

Possible reserves approx. 

10% mining loss 

125.0 million tons 

12.5 million tons 

112.5 million tons in place 

or 81 million tons clean coal applying 72% recovery. This calculation 

was done in Cuesseldorf, Germany. Kaiser itself has the reserves in 

this area to 116 million tons in place and 73 million tons clean coal 

(Tab.19). 

Including Seam No.'s 4, 5, 7 & 8, the total reserves calculate to 

253 947 000 sht in place. It is not specified how many of the total 

reserves apply to the open cut mining method. 

The overburden ratio is 5 : 1 (bcyd : 1 lgt raw coal) or 7.4 : 1 

on a clean coal basis. A production of probably 3 million lgt/a 

could be mair+ained 6.. . 

4.1.3.2 COAL QUALiTY 

Indication for the coal quality is given in the following tabulation: 

Seam P:o. 10 Seam No. 5 

Volatile Itatter % 26.4 - 27.9 26.9 - 27.9 

Total Moisture 9: 6 6 

Ash % 6.0 - 6.3 9.0 - 9.3 

Sulphur % 0.56 - 0.7 0.27 - 0.39 

FSI 8 5% 

Yield % approx. 68 - 72 approx. 68 - 72 

c 



,, 

i, 

There are indications, that splitting the production by seams and 

separate storage of each seam product, 50% of the production might 

be prime coking coal. Both seams combined will certainly produce 

a good blending coal. The quality of the other seams can be seen 

in Tab. 

If the law for this area is amended, a joint venture for the area 

might be suitable of l/3 participation Canadian Provincial Govern- 

ment, l/3 Canadian Company and l/3 participation of our group. 



4.1.4.2 COAL QUALITY 

.,- 

The results of washability tests and quality indications are shown 

in Tab.23.In general, four seams in the Marten Ridge Area contain 

low ash, exhibit high fluidities and produce high yields. Three 

other seams contain high ash in the raw state, but appear to clean 

up well. The fluidities, however, appear to be lower on these shams. 

The recoverable coal tonnage is low for the area due to the pcor 

situation of the seams for open pit mining. 

The coal can be ranked as high volatile bituminous and would there- 

fore be best used in blends with coal having a low volatile matter 

content. Due to the high volatile matter content and the limited 

reserves, the coal is more or less not of great interest to our 

group. The reserve problem can be overcome by including the 

adjacent area Homer- Wheeler Ridge. 

4.1.5 MARTEN CREEK DEPOSIT 

The location of the Marten Creek area is shown in Fig.4. Rote that 

the Marten Creek is a different deposit than the Marten Ridge. 

The Marten Creek area Ties on the eastern limb of the Fernie Coal 

Basis, in Kaiser's Crowsnest Coal Field, approximately 10 miles 

east of the town of Fernie. Both accesses are blocked by run off 

until late spring. The Canadian Pacific Railroad loop at McSilli- 

vray lies some 15 miles northwest of the Marten Creek drainage. 

The Marten Creek area constitute; part of the eastern limb of the 

Fernie Coal Basin. The beds along Marten and Leach Ridges dip 

westerly between 10' and 43' on this side of the broad syncl<noritim. 

The Kootenay Formation outcrops on the east facing slopes of Marten 

and Leach Ridges between elevations of 4800 feet, at Earten Creek, 

and 6400 feet. 



Table : - Proximate Analysis of Adit Sa~~~plcs, 14~. L~II Kidye 

Adit 

10 

9 

8 

12 

7 

11 

4 

6 

5 

2 

3 

3 

5u 

A D 1, .r r, I\ 14 P I. c s 

Thick- 
ness Ash !!!A. _~__ F.C. 5 -. 

11.0 r a w  9.1 34.4 5G.!l 0.38 

clean 5.4 37.2 57.4 0.42 

18.0 raw 10.0 35.0 55.0 0.29 

clean 3.9 36.4 59.7 0.38 

abandoned - seanl displaced by fault 

19.5 

5L 9.3 

5Comp 32.7 

5u 9.5 

51 10.4 

7 19.1 

80 22.7 

8L 

9u 

9L 

29.5 

8.0 

17.6 

raw 23.1 28.5 4e.4 0.53 3 16.0 

clean 7.5 33.5 59.0 0.55 3 18.0 

raw le. 3 34.2 47.5 0.42 2 24.0 

clean 6.7 33.9 59.4 0.46 4!, 17.5 

raw 20.7 28.2 43.1 0.42 1 18.0 

cl eat, 5.5 34.4 60.1 0.50 5Jj 44.0 

r a vi 14.2 31.0 54.0 0.56 3 14.5 

clean 7.2 32.4 60.4 0.5C 3 !.; 3.8 

raw 25.8 25.4 48.8 0.37 1 NA ,, 

clean 7.9 29.6 67.5 0.41 2!i 3.6 

raw 14.3 32.6 53.1 0.38 7 Cl.0 

clean 5.0 34.6 GO.4 0.42 7 97.0 

r a w  8.5 31.4 GO.1 0.95 7 54.0 

clean 7.3 31.6 61.1 0.97 7 G8.0 

raw 29.9 2G.3 43.c 0.50 3 16.0 

clean 10.3 30.7 59.0 o.49 3 !;, 6.0 

r ilk! 30.7 25.8 43.5 0.48 1 3.0 

clean 8.5 29.6 61.9 0.50 1 tj 1.6 

r a w  28.2 26.2 45.6 0.32 1 2.1 

clean 10.0 29.3 60.7 0.38 1 !.j 5.1 

FSI D D I4 .~-. _~-- 

6 125.0 

6 218.0 

6 112.0 

6 $ 97.0 

/ _ ., .-- ,- 



Name of Seam 

Proximate Analysis 

Ash % 

Volatile Matter % 

Fixed Carbon % 

Free Swelling Index 

Sulphur % 

Melting Range 'C 

Maximum Fluidity &i/m 

E-Seam 

Raw Clean 

19.0 7.9 

33.7 38.6 

47.3 53.5 

6.5 7.0 

0.66 0.71 

2830 2350 

No. 5 Seam No. 7 Seam 

Raw Clean Raw Clean 

40.7 14.4 22.7 7.2 

22.3 33.0 22.5 32.2 

37.5 52.6 48.8 60.6 

1.0 5.0 6.5 7.5 

0.37 0.78 0.54 0.62 

57.0 49.0 62 55 

74 71.5 295 175 

Tab. 25: Coal quality of Seams B, No. 5 and No. 7 at Fiarten Creek Area 

Tab.25 also shows, that the coal quality of Seam No. 5 is inferior 

to the other tk;o seams. The clean coal products of Seams 6 and No. 7 

have high volatile matter content, which is not very desirable, but 

Seam B has a good fluidity and might be suitable for blends with 

low volatile matter coals. 

Tab.26 gives an indication of the good washability of Seam B. The 

1.55 S.G. float already yields 80.8% of an 7.1% ash clean coal 

product. P205 in ash indicates high phosphorous content. 



Basis: Gravity Separation of -4" + 100 M fraction and froth 

flotation of -100 M x 0 fraction. 

-4" + 1OOM (92.2%) 1OON x 0 (7.8) Composite 

84.5% YIELD @ 9.4 ASH 

S.G. CUM YIELD ASH % YIELD ASH% YIELD ASH% 

NT . % WT.% x ,922 7.8 x 84.5 

a b a+b 

1.30 59.4 54.8 4.0 6.6 9.4 61.4 4.6 

1.35 67.4 62.1 4.6 6.6 9.4 68.7 5.1 

1.40 72.4 66.8 5.2 6.6 9.4 73.4 5.6 

1.45 76.9 70.9 6.0 6.6 9.4 77.5 6.3 

1.50 79.2 73.0 6.5 6.6 9.4 79.6 6.7 

1.55 80.5 74.2 6.9 6.6 9.4 a0.e 7.1 

1.60 81.6 75.2 7.2 6.6 9.4 81.8 7.4 

7.70 83.2 76.7 7.9 6.6 9.4 83.3 8.0 

1.80 84.7 78.1 8.6 6.6 9.4 84.7 a.7 

TOTAL 100.0 92.2 18.5 7.8 17.3 100.0 la.4 

Tab.26: B-Seam, Yield Versus Ash Content,Marten Creek 
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C” i 

Adit No.1 Adit No.1 

Seam 1 (17.2 ft) Sealn 1 (31.8 ft) 

Raw 
Coal 

Clean Raw Clean 
Coal Coal Coal 

:;;;ile Flat- 
19.1 

Ash % 16.3 

Fixed Carbon % 63.1 

Sulphur X 

Melting Range OC 

Max. Fluidity dd/m 

Dilatation 

Contraction 

ASTM-Stability 

ASTM-Hardness 

JIS + 1Smm 

Total Reactive Com- 
ponents 

Total Inert Components 

Kean Reflectance 

22.0 

9.4 

66.0 

0.42* 

23* 

1.8* 

19.1 20.6 

19.3 9.4 

59.2 67.1 

-20 

20 

47.2 

63.1 

90.3 

54.2 

63.3 

94.5 

63.1 

36.1 

1.34 

Burnt Ridge Burnt Ridge Elk Valley Elk Valley Elk Valley Elk Valley 
Extension Extension 

1st Cross Cut 2nd Cross Cut 

Adit 140.2 

Scam 6 

Raw Clean 
Coal Coal 

Adit 110.3 

Seam 7 

q *- 

Adit Ko.4 Adit Ilo. 

Scam Upper Seam Lower 

Raw 
Coal 

Clean RaW Clean Raw 
Coal Coal Coal Coal 

Clean 
Coal 

24.5 25.4 20.7 27.5 20.7 23.3 21.1 23.2 

9.3 4.9 33.1 8.0 19.3 6.3 13.7 6.8 

68.2 69.7 46.2 64.5 60.0 70.4 65.2 70.0 

0.56 0.60~ 0.70 0.72 0.48 0.53 0.41 0.43 

Oxidized 66 76 Non Coking 23 18 

Oxidized 173 445 Non Coking 1.8 1.6 

* From Coke Oven Test 

Tab. 28 :Quality Testing Results, Burnt Ridge and Burnt Ridge Extension. 



TABLE 32 SLWIARY OF TESTS RESULTS ON ADIT SAWLES , FLATHUkD RIDGE 

SAWLE 

SEMI 

PLASTOMETER 

PROXIMATE ANALYSIS (dbk _ WASHABILITY PLASTIC mx IIW 

Adit P 1* 

Raw Coal 

.Clean Coal 

Adit K 2*" 

Raw Coal 

Clean Coal 

Adit 6!3 

RZIVI Coal 

Clean Coal 

Adit #4 

Raw Coal 

Clean Coal 

Adit ?5 

Raw Coal 

Clean Coal 

Adit ilG 

Raw Coal 

Clean Coal 

NO. THICKNESS 

1 46.0 feet 

3 30.6 feet 

4 22.6 rcct 

5 36-G feet 

7 19.5 feel: 

6 9.7 rcct 

ASH yJ fc s FSI % YIELD - - e s.G. 

26.1 15.7 58.2 0.63 +l 

11.3 17.7 71.0 0.69 :2+ 58.2 @ 11.3 & 1.52 

22.5 17.8 59.7 0.52 :!l 

10.4 18.0 71.6 0.77 $1 74.5 @ 10.4 & 1.70 

18.8 18.4 62.8 0.66 ;!11 

9.4 18.9 71.7 0.G9 !:S 79.1 @ 9.4 & 1.57 

13.4 20.8 65.8 0.22 #6 

7.4 22.3 70.3 0.24 :!6 

5.3 22.4 72.3 0.42 :!7+ 

3.7 21.5 74.8 0.45 ,V$ 

17.1 19.1 63.C. 0.52 :!7 

6.5 21.0 72.5 0.62 :!7!i 

RANGE FLUIDITY 

1.0 ddm 

1.0 ddm 

No Movement 

No I~ovenient 

20 c 

30 c 

1.6 ddm 

2.0 ddm 



CE,l:,l f ;;,...- 
::-. I>:. R ___-- 

>:;rT:l. SINE _ .:. --- 

0 6,3X 

A 4,2 

S?X:C@D RIDGE -~ _--- 

UC TP 

LC 

a TrcZh 1' 

A 76,A 
strip 

1 3.1 34 
2 ?I 35 

us 21 62 y 
I.;5 Lf 62 1' 

u7 33,75 

7.7 2,200 10.7 6.5 82.1 32.5 11,300 7.5 5.7 

16 43,000 10.7 6.5 86.1 26.5 2 6.5 7.4 

10 

a.5 

6 

36 27.000 a.0 

10 70,000 13.2 

7 49,000 13.0 

a 24,000 11.1 

a 24,000 13.3 

7 31,000 17.8 

5,000 

4,000 

7,000 

296,200 

15.8 

16.4 

G.0 

2.5 

5 

5 

87.5 28.1 - 8.0 4.1 

90.4 24.4 485 7.5 a.5 

76.3 26.0 0 11 0 Y 4.1 '. 

90.5 24.8 93 7.5 4.5 

87.2 24.4 284 9.0 5.4 

88.1 23.7 41' a.0 6.9 

88.7 21.3 c-1 2.s 7.5 

87.6 20.4 93 a.0 a.7 

78.9 21.1 19 6.5 7.5 
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The oashery plant operates at 60% yield. 75% yield was planned, 

but due to higher raw coal ash in the plant feed (26% instead of 

16% planned), the yield dropped to 60%. The following washed 

coal quality is produced: 

Ash 

Volatile Matter 

Inherent. Moisture 

Total Water 

Sulphur 

Phosphor 

FSI 

8.5 - 9.0% 

22.0 % 

0.5 % 

2.0% (The contract calls for 6%, 

but dryer does not work properly) 

0.3% 

0.05% 

7 - 7% 

4.3 CARDIXAL RIVER COALS LTD. 

Cardinal River Coals Ltd. operates the coking coal deposit Luscar 

and is a joint venture of 50% Luscar Ltd. and 50% Consolidation Coal 

Co. of Canada. 

The railroad distance to the loading facilities in the harhour Neptune 

Terminal, are 630 miles away. Luscar was producing 1 million tons 

washed coal per year, but the company has received permission in iate 

1973 by the Japanese customers to increase production to 1.5 million 

tons per annum. This justified a price hike, because of an overall 

increment in the stripping ratio. 

All the open pit reserves are committed by long term contracts to the 

Japanese customers, and therefore the deposit is not of great interest 

to us. 



i” 

4.3.1 COAL RFSERVES ARC COAL QUALITY 

The open pit coal reserves at Luscar can support a 1.5 million 

lgt per year over the lifetime of the deposit (15 years) with 

an overall stripping ratio of 9.5 : 1 bcyd per sht raw coal. 

27 million sht clean coal are available for this production tar- 

get. The open pit was planned for a layout of 1 million lgt 

per year, with a stripping ratio of 6.5 : 1 (bcyd : sht). 

The coal stems from one seam (Xain Seam, which is intensely 

folded, (thickness 6 - 50 m, average 12 m). The tectonic de- 

formation of the coal seam resulted in thickening of the seam 

by tectonic flow in anticlinal structures. The intensely folded 

structure splits the Luscar open pit into four separated units: 

1. Pit A : The present coal winning operation is in one part 

of the pit, while the other part is presently pre- 

pared for production. This represents same dif- 

ficulties, because part of the old underground 

mine in this area is burning. 

2. Pit 50 6 : One part of this pit is mined out and backfilled 

with waste, while the other part is mined out to 

the last three levels.~ 

3. Pit 51 B : Production not yet commenced. 

4. Pit C : Production not yet commenced. 

The washing plant is yielding 70 - 75% clean coal with the fcllowing 

quality: 



Ash 9.25 % (contract specification is 2.75% + 0.5%, 

and because of no bonus for less ash, Cardinal 

River operates at the upper limit) 

Volatile Matter 19.5 - 26% (average 22%) 

Inherent Moisture 2.9% 

Total Moisture 4.0% (adjustable) 

Sulphur 0.23% 

Phosphor 0.014% PO4 

FSI 6-a 

The bottle neck of the washing plant is the existence of only one 

filter for the production. 

4.4 IXINTYRE PORCUPINE MIp:ES LTD. (S"OKY RIVER DEPOSIT) 

McIntyre Porcupine Mines Limited is operating the Smoky River metal- 

lurgical coal deposit, located 12 miles from the new town of Grande 

Cache, in Alberta, near the British Columbia border. The original 

long term contract of January 1969 with the Japanese customers, 

was replaced late in 1972, by a 2 year contract effective April I,1973 

for 1.25 million long tons in the first year. The second year pur- 

chase is to be negotiated. !&zIntyre Porcupine is also free to sell 

coal elsewhere and negotiation with U.S. steel companies were pro- 

ceeding in mid-1973. Initially, No. 2 and No. 5 underground mines 

were developed to supply Japanese contract and production started 

Septerr,ber 11, 1970. October 1971, No. 8 surface mine reached full 

production and No. 5 mine was closed January 31, 1973, due to 

mining difficulties. 

The coal is shipped in 85-car unit trains, each car 100 ton capacity 

to Neptune Terminal, Vancouver. The total rail distance is 620 

miles. Ko. 9 surface mine, located over the mountain from Ko. 2 mine, 

is being developed with production start expected in mid-1974. 



4.5.1 COAL RESERVES MD COAL QUALITY 

The following reserves, according to Coleman Collieries 

information, are left in the presently worked mines or apply 

as potential for the not yet thoroughly explored areas: 

1. Tent Mountain 

According to Coleman Collieries there are 12 million 

recoverable short tons raw coal at an overall 

ratio of 5.5 : 1 (bycd : raw coal) for strip mining. 

Applying a 70% washery yield factor this amounts 

to 8.4 million sht clean coal. Coleman is mining at 

present with a ratio of 2.5 : 1 (bycd : raw coal) 

from pit No. 2. Furthermore, according to Coleman 

Collieries information, the quality which could be 

produced from Tent Mountain can be approximately 

9.0% Ash 

21 - 22% Volatile 

0.35% Sulphur 

7 FSI 

This quality is not produced presently because the 

wash plant would need some alteration for it. The 

ash is higher (probably close to 11.5%) and the FSI 

down to probably 5-6. 

In addition to the open pit reserves there are with 

60-70' dips approximately 35 million sht recoverable 

(applying 50% underground recovery) hydraulic 

underground reserves. 

c 



c 
A bulk sample properly washed in the United 

States gave the following results of Vicary Creek: 

Analysis as received 

8.23% Ash 

21.90% Volatile Hatter 

66.04% Fixed Carbon 

0.43% Sulphur 

0.081% Phosphor 

FSI 7% 

Due to the present layout of the Nash Plant these 

results are not achieved. The contract specifications 

are: 

9.5% + 0.5% Ash This ash content is also 

not achieved. Deliveries 

to Japan have 11.5 Ash 

20-24% Volatile Matter 

0.3-0.4% Sulphur, max. 0.G 

6 FSI 

According to Coleman the coal of Vicary Creek could 

be washed to the quality of the bulk sample shipped 

to the United States if the old Coleman washery 

would be altered. 

Mr. Blackmore said that the best coke to be produced 

from Coleman Coal should be blended as follows: 

c 
5% coke breeze 

15% low volatile coal 

20% Coleman coal 

60% high volatile coal 



c 
This should produce a coke of indices 57 stability 

and 70 hardness according to the ASTf+Tumbler test. 

3. The Gomyo mine site has an in place tonnage of 

24.4 million sht. Applying the same recovery and 

yield factors as for Vicary Creek the washed coal 

tonnage is 10.126 million sht. 

The quality should be similar to the quality of 

Vicary Creek, only the seam is thinning towards 

the south. 

4. A geological surface survey in the Dutch Creek 

Area has indicated 80 million sht of coal in place 

or 40 million sht of recovered underground rake 

coal. Applying 70X yield a total tonnage of 28 

million sht washed coal is possible fcr hydraulic 

mining method. No drill holes are done so far. 

5. The Isola Area has a potential of 200 million sht 

in place or more. The real coal potential is not 

known because the three existing drill kzjles did 

not perforate the ccal bearing strata completely. 

Curing the visit one outcropping seam could be 

seen on a newly dosed forestry road. It was 14 

feet thick but not completely exposed, so that the 

true thickness is most likely more than 14 feet 

as also indicated in the bore holes. 

The geological structure for the Isola Area is 

favourable for hydraulic mining. The Kooteney 

formation forms a synclinal basin and the coal is 

dipping in the same direction as the dip of the 

surface slope. That means that the seam to be 

mined has less cover and a substantial tonnage should 

also appear above drainage level. 



&E HOLE ‘:.4PLE NO. 
OEPTH OF SAWLE 

FROM.(ft) TO 

1 2 

1 3 

1 4 

1 5 

1 '6 

2 1 

2 2 

2 3 

'2 4 

2 6 

2 7 

2, 8 

2 9 

2 10 

2 11 

2 12 

3 1 

3 3 

3 4 

3 5 

3 6 

3 7 

3 8 

3 9 

3 10 - ..-~.- ..~ 
3 11 

'3. .12 

3 13 

3 i4 

3 15 

3 16 

3 17 

1821% 182% 

1824$ 1827 

1827 1829 

1829 1831$ 

1833 1835% 

183% 1838 

1838 1841 

1841 184% 

1843% 1846 

1846 1846 

1648 1850 

293% 236 

238 302k 

407 409 

409 411 

411 413 

413 415 

415 417 

417 419 

1.60 

1.60 

1.60 

1.60 

1.60 

1.60 

1.60 

1.60 

1.60 

.60 

.60 

.58 

.56 

.5a 

1 

1 

1.58 

1.58 

1.58 

1.58 

1.58 

1.58 420 314 

422 11-58 10;2- 
419 

420 3/4 

429 

432G 

43.% 

43& 

443 

445 

Tab. 37 : .Coal Analyses of Three Drill Holes Isola Area 

432k 1.58 15.9 

434% 1.58 16.1 

436k 1.58 11.7 

438t 1.58 6.7 

445 1.58 3.8 

446% 1.58 10.6 

c 

480 482k 

482'j 4a4k 

48QL 486L 

466'i 489% 

489k 494 

REST CF ANALYSIS MISSING 

FLOAT AT .H -., 
x 

1.58 6.9 19.2 0.33 96.9 3 

1.58 3.0 23.1 0.38 39.6 9 
1.66 4.2 22.0 0.32 90.6 8 

1.52 5.3 21.8 0.27 59.4 8' 
1.58 6.6 24.3 0.27 80.5 9 

9.1 19.4 73 4 

6.8 22;9 63 8 

9.0 21.8 79 6% 
3.9 21.3 63 4% 

14.5 18.8 81 1 

14.5 23.2 79 14 
11.8 20.1 87 1% 
19.0 17.7 60 1 

7.2 21.9 93 9 

6.3 22.3 83 9 

5.2 23.1 93 9 

7.0 

14.6 

6.8 

6.6 

6.7 

8.9 

12.7 

12.5 

11.8 

VOLATILE MATTER SULPHUR YIELD 
IL x % 

21.6 

19.5 

18.9 

18.9 

21.9 

20.9 

19.4 

18.0 

18.6 
23.9 

17.8 

17.2 

19.1 

21.3 

21.8 

23.1 

6hk e 

1.30 53.4 

0.61 50.5 

0.41 89.1 

0.36 95.8 

0.38 98.2 

0.33 70.2 

0.28 88.4 

0.29 58.0 

0.37 78.5 

-0.55 53.0 

0.44 45.5 

0.38 87.7 

0.44 79.4 

0.53 32.4 

0.66 92.0 

0.73 49.6 

FSI 

9 

6 

3 

2 
z 

. 
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SURFACE MINE RESERVES 

CLASSIFICATIOl UASTE COAL NET CLEAN N5T CLEAN 

- R&ES 
SHORT TONS RATIO OXIDATION COAL PLANT LOSS COAL PRODUCT COAL PRDDUI 

tOCATIOr4 DEPTH IN PLACE CYIST 6 PIT LOSS ST LT 
l l * 25% _ 

PROVEN To 400 109,172.000 4.8G:l 22.929,OOO 68.786.000 61,416,OOO 
'AREAA 400-600 39.270.000 5.88:1 1;,;;;,;;; 

Total 148.442.DOO 5.15:1 21:384:000 
8.836,OOO 26.507.OOD 23.667.000 

31,765,OOO 95.293.000 85,083,OOO 

To 400 27.000.000 4.72:1 
AREA 5 4;:;;;" 27.000.000 7.16:l ;*;m;,;m; 

5,700,000 17,ooo.ooo 15,200,000 

7:ooo:ooo 
6,100,OOO 18,200.OOO 16.300.000 

54.000.000 5.94:1 11,800,OOO 35,200,OOO 31.500.000 

C To 400 21.OOO.ODO 6.22:1 3.400,000 AREA 

40;;;;" 

13.000,000 7.45:1 1,300,0b0 ;m~mJ~ 1;,;;0",:;0" 1;.;;;,;0"; 

PARTLY 34,000,OOO 6.69:1 4.700.000 7:300:000 22:ooo:ooo 19:700:000 

PROVEN To 400 15.009,000 4.33:1 2,40d,OOO 3,200,000 9.400.000 8,400.000 
ARER D 4;~;;;" 13,000,OOO 6.53:1 1,300,000 2,900,000 8.800.000 7,900.000 

28,OOO.OOO 5.36:1 3,700,000 6,100,OOO 18,200,OOO 16.300.000 

T8 400 54,OOO.OOO 9.39:1 AREA E W44,";" 14,OOO.OOO 6.37:1 y;;Jm& 11,400.000 

lo:ooo:ooo 

3,200,OOO ';,~!xl;,;w; 

43:4OQ:OOO 

'~.~~~,~o"~ 

68.000.000 8.77:1 14.600,OOO 38:800:000 

TOTAL 24,700,OOO 73,600,OOO 65,800,000 
AREAS 15,100.OOO 45,200,OOO 40,500,000 
8.C.D.E 39.800.000 118,8OD,OOO 106,300,OOO 

PROYEN AflD AREAS To 400 226.172;OOO 6.02:1 36.157.000 47,629,OOO 142,386,OOO 127,216,OOO 
PARTLY 400-600 106,270,OOO 6.54:1 10,627,000~ 23,936,OOO 71.707,OOO 64.167.000 
PROVEN A.B.C.O,E Total 332.442.000 6.20:1 46,784.OOO 71,565,OOO 214.093.000 =,383,000 

SURFACE NINE RESERVES-HYDRAULIC MINE 
RESERVES 

ARE5 F TO 5200 123,OOO.OOO 7.41:1 19,700,OOO 25,800,OOO 77.500.000 69.200.000 

'INFERRED AREA G To 5260 39,,00d,OOD 7.62:1 6.200.000 8,200,OOO 24,600,OOO 22,000,000 

TOTAL 162,000,ODO 7.64:1 25,900,OOO 34,000,000 102,100,000 91.200.000 

UNCERTAIN AREA N To 5200 25,000,OOO ?.62:1 4,ooo.ooo 5,300,000 15,700,000 14.0D0.000 

TOTAL SURFACE E1IllE RESERVES 519,442,OOO 6.66:1 76,684,OOO 110,865,OOO 331,893,OOO 2~,583.000 

UNDERGROUND MINE RESERVES 

IWFERRED AREA J To 3200 12D5.DOO.000 843.500.000 90,400,OOO 271,100.OOO 242,lDO.OOO 

UNCERTAIN AREA K To'3200 660.000.000 462.000.000 49.500,OOO 148,500,OOO 132,600.DOO 

TOTAL lJNDER6ROUNDRlNE RESERVES1865,000,000 13D5.000,000 139,900,OOO 419.600.000 374.700.000 

TOTAL OR ALL RESERVES 2384.442.000 1382.184.000 250.765.000 751,493.OOO 671,283.OOO 

l The ,400 ft. depth Is measured from the draglfne bench and not the existing ground. 

++ Catcu~lated for Area A ,as indicated and assumed 16% for other-areas except for the 
400 to 600 foot cut where 10% was .used. 

Tab.39 -Coal Reserve Summary : ,. Elk River Deposit 
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In general terms, the calculation by Mr. Linhart proved and con- 

firmed the calculation done by Morrison & Knudson, despite the 

fact, that Mr. Linhart has approximately 9 Mio sht more in Area 

A and 6, reason being is that he extended the "!nitial Study 

Area" by 2000 ft (1000 ft to the north and 1000 ft to the 

south) and used a higher spec. gravity for raw coal than 

Morrison & Knudson. 

4.6.3 COAL QUALITY AND COKE OVEN TESTS 

The coal quality of the Elk River deposit was subject to a thorough 

investigation by Montan Consulting GmbH on the basis of the data 

on quality and coke properties, provided in the final reports of 

Morrison & Knudson. A computation of quality data available is 

given in Tab.40, The results of the study by Montan Consulting 

are summarized as follows: 

The coal seams in the Elk River Area are 

characterized by the following coinmon pro- 

perties: 

high ash contents 

low sulphur contents 

high phosphor contents 

The maceral contents and volatile matter, as 

well as dilatoneter results and the G-value 

investigations indicate that the Elk River 

coals can be separated into three different 

groups: 

Group t: Seams 3, 4, 6, 7, 8, 9 und 10. They 

consist of low volatile matter and 

have mediocre to insufficient coking 

properties. 
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Group 2: Seams 2, 12, 13, 14 and 15. 

They have low to medium volatile 

matter and perform good coking 

properties. 

Group 3: Seams 16, 17, 18, 19 and 20*. 
They show high volatile matter and 

have coking properties in excess. - 

The cokability of the Elk River Coals in blends of the seam-groups 

2 and 3 will always be sufficient, and a coke with good character- 

istics can be expected. The portion of the seam-group 1, which 

can be utilized in a blend with the seam-groups 2 and 3, is de- 

pending on the following premises: 

1. If the analysed inert macerats behave like 

inert components during the coking process, 

as can be concluded from the dilatometer curve 

and the G-value evaluation, up to 30% of 

seam-group t may be utilized in a Gposite 

blend. Higher percentages should lead to 

significant decrease in coking properties. 

2. On the basis of the carbonization and the re- 

sults of coke oven tests, a certain cokability 

of seam-group 1 cannot be excluded. There is a 

possibiiity that the analysed inert macerals 

are still reacting and are not completely 

inert. This increases the possibility that 

a portion of up to~50% of these coals (seam- 

group 1) in a composite blend may still provide 

a good coking coal. 

* Seam 20 is of no commercial value. 





c-i- 
Year 

-A- 

crccnt 
Ash 

~- 

l 9.91 

2 9.94 

3 9.72 

4 9.31 

5 9.84 

6 9.67 

7 9.76 

8 3.89 

3 9.69 

10 9.70 

11 9.64 

12 9.30 

13 9.93 

14 9.66 

15 9.71 

lF(PaA 3.33 

l- T- Clean Coal 
Long Tons F.S.I. Sulphur v . I.1 . 

-.--- 
I . 1.1. 

Plant 
Factor 

7.08 0.56 19.25 0.49 73.60 1,3e9,100 

7.48 0.58 19.91 0.46 74.61) 3,314,300 

4.97 0.48 18.80 0.46 83.50 5,283,400 

5.53 0.44 17.97 0.57 71.90 3,105,2DD 

7.22 0.57 20.11 0.48 76.30 5,009,000 

5.28 0.46 18.54 0.52 78.50 4,994,oon 

6.57 0.55 19.89 0.46 79.80 5,242,300 

5.79 0.48 18.39 0.54 74.90 3,536,700 

5.80 0.51 19.16 0.48 78.70 ,4,998,800 

6.04 0.50 19.39 0.49 78.40 4,362,700 

5.59 0.49 18.47 0.53 74.20 4,320,GOO 

5.84 0.54 19.7D 0.46 81.30 4,445,lOO 

6.20 0.52 18.P9 0.52 74.60 4,065,600 

5.17 0.49 18.80 0.49 79.10 4,442,3@0 

6.42 0.54 19.67 0.49 77.10 4,325,700 

4.71 0.51 18.57 0.4.5 84.30 600,000 

-- 

--- 

9.75 
-.-_ 

Totals 
and 
Average 
for 
Contrac 
Period 6.00 0.51 19.15 0.49 

_-- -~- 
77.60 63,635,ODO 

Tab. 41 : !,nticipatcd quality of clean coal production over anticipated 
prodk:rt.iori period, co111putrtl by iJnj.risou R Knuti<on, Flk River Deposit 

~ _.._. .~ . ..__. ---~--.--- .-.. -.__. 
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For clarification of these quality problems and for testing the 

blendability and coking characteristics of Elk River coals with 

Ruhr coals, a cost estimate for an additional exploration pro- 

gram was worked out with expenditures totalling up to .$l,OOO,OOO. 

On the basis of the compilation by Nontan Consulting Gcbli and 

the percentage of each seam in production computed by IV. Linhart, 

the following quality is to be expected (Tab.4G). The wash-plant 

yield is theoretically in range of 74.5% to 78X, but for I%-. 

Linhart's calculation, a yield of 60% was anticipated, based on 

the experience of Fording River. 

ptorrison & Knudson did a quality calculation on the anticipated 

production period. The.result is shown in Tab.41. Both tabu- 

lations differ considerably, reason being is that Morrison & 

Knudson took stratigraphically lower seams into consideration 

than did Mr. Linhart. Tab.40 shows the most likely quality 

to be expected, except for ash, because washability curves 

for all seams were not available. The ash in the washed pro- 

duct will be between 9.5 and 10.0%. 

4.7 SAGE CREEK DEPOSIT 

The Sage Creek Deposit bel,onged to Pan ~Ocean Oil Ltd., but this 

company has optioned off 60% of the property to Rio Algom Mines 

Limited (a member of the Rio Tinto Zinc Group of London, England). 

It is believed that Rio klgom will have exercised the 60% option 

by the end of 1973. A participation of our group in this project 

can be recommended, but to obtain equity will be rather difficult. 

Rio Algom will certainly keep 57% of its 60X, and let's say to 

obtain another 17% from Pan Ocean might be very expensive. But 
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4.7.2 COAL RESERVES 

The Sage Creek deposit consists of 3 major seams. Seam No. 2 

accumulates 12 ft average thickness. Seam No. 4 (divided into 

Seam 4 A and Seam 4 B) has a 45 ft average thickness and Seam 

No. 2 shows a 50 ft average thickness. The seams are dipping 

30' with a dip slope. The following Tab.42 summarizes the 

reserves per seam and the parameters used for the reserve 

calculations. 

\ 

Seam No. 5 No. 4 No. 2 Total 

Coal in Place 

Clean Coal 

56,536,OOO 90,550,000 18,158,OOO 165,254,OOO; 

30,530,000 48,837,OOO 9,806,OOO 89,173,300 i 

Spec. Gravity Raw Coal 

Preparation yield 

Mining Recovery 

Stripping Ratio 

22 cft/lgt as average of a?1 seams I 

60% as average of all seazs 

90% as average of all seams 

In bcyd : 1 lgt Raw Coal : Iiorth t!ill 5.7 : 1; South Hill 4.9 : 1 

.Average 5.5 : 1 

Production Planned 3 Million lgt/year 

Tab. 42 :Open Pit Reserves and Parameters used for the Reserve 

Calculations, Sage Creek Deposit 

The above mentioned reserves can be increased by approximately 

another 50 Million tons in place, which are situated in the 

west part of the south hill, butthis is not yet thoroughly 

explored. 

i 



Summarizing the most important results of a visit to the deposit, 

the Sage Creek deposit might be the easiest proposition in Ylestern 

Canada as far as mining is concerned. The seams are located in 

a dip slope of two hills which are called South and North Hill. 

In front of these hills lies a very wide-open valley which gives 

unlimited space for waste dumping. Coal and waste haulage is un- 

doubtedly always downhill and the 300 - 350 dipping strata will 

also give no slope problems within the open pit, because the dip 

of the strata will provide a natural slope. Two berms may be 

provided on the final high wall, caused by upthrowing faulting 

of the seams. Also the geological structure of the sesms works 

in favor for Rio Algon, as upthrowing faulting has reduced the 

overburden ratio to an overall average of 5.5 : 1 (bcyd : lgt 

raw coal). 

4.7.3 COAL CIJALITY AI\'C COKE OVEN TESTS 

Despite the easy mining proposition, the coal quality will definitely 

give problems which are not satisfactorily solved as yet, and still 

are worked on. Seams No. 5 and P!o. 2 have good coking characteristics, 

but Seams No. 4 A and 4 B, which accumulate approximately XX of 

the total reserves, show poor coking characteristics due to i-.igh 

inert ccnponents (42:;). A composite sample of all seats by per- 

centage (Seam No. 2 = 19.4%, Seam No. 5 = 26.2%, Seam No. 4 A = 32.7% 

and Seam No. 4 B = 21.7%), according to the reserves in each seam, 

shows approximately the coking quality of Seams No. 4 A and 4 B 

and in this respect is deteriorating the good coking quality of 

Seams No. 2 and No. 5. Rio Algcm is aware of this problem, and is 

presently conducting a study for a blend of seams which will give 

the best coke quality. For example, recent washability tests on Seam 

80. 4 A by altering the S.C. to 1.40 and using only 0.4 lb/t Ker- 

osene + 0.3 lb/t M.1.B.C hcve improved the quality of this seem 

to 6.9 ash, FSI 7 and a yield of 60%. Rio Algom is testing all 

coal again by using that altered flow sheet. The overall recovery 

(washing and mining) is expected to be in the range of 52%. 
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50 mm stew 13.9 

25 mm Slew 90.4 
15 mm S1ev.e 92.1 ' 

0.35 

77.3 
1.98 

0.95 

5.9 

47.5 
63.2 

24.2 
84.1 

90.5 

0.33 

79.5 
2.00 

0.97 

3.9 

52.2 
66.1 

16.5 

66.3 
92.8 

--4 

2 Conp. Blend 

100 2 - 19.4* 5'26.211 

,6.21.11 ,*.32.,1 

16.0 

'70.0 
1.1 

7.5 
22.9 

66.5 

0.5 
1.42 

.74 
14410 

53 

29 
21 

16 

62.0 

38.0, 
I.16 

8.1 
25.1 
55.2 

0.59 

10.0 

0.7 
69.3 

0.51 

9:50 

0.16 

6O.S 
1.8 

0.96 

3.4 

53.6 
70.0 

11.5 
85.5 

92.6 

Z2.0 

65.0 

9.5 
23.1 

I.,2 

4% 

39 

6. 
21 

-21 

59.0 

,I.0 
1.12 

9.4 
21.2 
a., 

0.5 

12.0 

0.4 
81.1 

0.12 

*:30 

a.31 

11.5 
2.05 

1.96 

3.5 

50.0 
67.0 

21.0 

8!.0 
92.5 

c 
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A coke oven test with 

+ 57.6% high volatile) 

the coke considerably. 

f 

30:: reference coal (12.4% low volatiie 

and 7OY: component Sage Creek coal improved 

ASTY - Stability 54.9 

ASTM - Hardness 68.8 

Breeze 2.5 

JIS + 15mm drum index 94.1 

All coke oven test results and quality figures are tabulated in Tab. 43. 

Bulk samples from the deposit have been ordered to Germany and Italy 

for testing. 

4.8 LINE CREEK, HORSEWOE RIDGE AND EMIN PASS DEPOSIT 

The Line Creek, Fiorseshoe Ridge and Ewin Pass deposits belong 100% 

to Crowsnest Industries Limited. Line Creek is the major deposit 

and the other two can only supplement reserves to the Line Creek 

deposit. The office of Crowsnest Industries Limited is located 

in Fernie, British Columbia. 

It appears to be possible for our group to participate in this 

project by 50%, running the operation and contribute to the r,anage- 

ment. Despite these favorable facts, Crowsnest Industries may not 

offer a fair deal, a fact, why Rio Algom Mines Ltd. (Rio Tinto) 

did not acquire this property. On the other hand, the quality is 

not yet known sufficiently. Rumors exist, that 700 and 800 feet 

long adits were still in oxidized coal. Bulk samples are essential 

for testing the coals by our laboratories. 

4.8.1 LOCATION AND ACCESS 

The above mentioried coal deposits are situated in British ColLrbia 

and the center of the area is 12 miles north of the present large 

scai2 operation of Kaiser Resources' Balmer mine as the crow flies 

At the present time a well established forestry gravel road leads 
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to the deposit ready to a 

equipment. 

~110~ for transporting heavy exploration 

The closest towns are Sparwood and Elkford in equal distance from 

the deposit (approximately 15 miles as the croW flies). The nearest 

railway link is also located in Sparwood. The total distance to 

the harbour of Vancouver, Robertsbank, is approximately 700 miles. 

4.8.2 COAL RESERVES 

The coal reserves are listed in the following Tab.44 according to 

seams and deposits. The bulk of the reserves are in Line Creek 

and other deposits as t!orseshoe Ridge and Ewin Pass can just sup- 

plement the reserves of Line Creek. 

There are rumors that two adits of the Line Creek deposits were 

700 - 800 feet long and still in oxidized coal. For this reascn 

the in Tab.44 stated reserve figure should be approached carefully. 

4.8.3 COAL QUALITY AND COKE OVEN TESTS 

Tab. 45indicates that the coals of the Line Creek deposit, Horseshoe 

Ridge and Ewin Pass show large variations in their quality figurei. 

Therefore, the coal in all three areas, as far as the ASTM Tumbler 

Test is concerned, is only of medium to bad quality. A ~blenl of 

Line Creek coals gave the following results (blend percentage : 15% 

Seam No. 10 A, 214: = Seam 10 B, 24% = Seam No. 9, 40% = Seam No. 8): 



Deposit Line Creek 

Scam No.8 No.9 No.lOB No.lOA 

Average Seam- 
thickness (m) 11.5 6.2 4.3 3.0 

Preparation 
Yield (Z) 72 

3G.0 sht at 50% 
u/y recovery 

'44.6 sht 

Stripping Ratio 8.O:l bcyd:lgt Rap: Coal) 
bcyd:lgt Clean Coal' 

Planned Production 1 or 2 million lgt/a 
justified 

Horscshoc Ridge 

(1 .,. 

Ewin Pass " I 

No.6 No.7 No.8 No.4 Ho.5 Ilo. 110.7 ti0.e 

3.9 8.5 10.8 8.5 2.6 2.0 13.5 10.5 

72 

i 4:f::;,. Raw~'O 0 ,(bcyd:f ::_ Coal) -1 
5:9:1 bcydilgt Clean Coal)lh:Oil(bcyd:lgt Clean Coal) 

Production only in con- Production only in conjunction 
junction with Line Creek with Line Creek 

__ I 

Tab. 44 : Clean Coal Reserves Line Creek, Horseshoe Ridge and Ewin Pass, British Columbia 

-- - 



5c.n NO.6 no.9 NO.106 NO.lLM No.6** No.7 NO.8 

I 

NO.4 No.5. No.S** NO.7 NO.6 

6.8 
27.7 

65.1 

N 

0.51 

+66 

28 

83 

48.5-54.8 44.5 48.6-51.2 56.8-56.6 
62.3-67.9 66.6 62.3-63.0. 66.2-67.7 



Ash = 9.2% 

Volatile Matter = 21.1% 

Fixed Carbon = 69.7%~ 

FSI = 5% 

Sulphur = 0.40% 

Phosphor = 0.025% (Verbal information by Kr. J. Crabj 

Dilatation = - 25% 

Contraction 28% 

Max. Fluidity = 2 dd/m 

ASTK + 25mm = 48.8 

ASTM + 6mm = 68.1 

JIS + 15mm = 91.0 

Also the ASTM-Stability (+25mn) and the JIS + 15mm indicate only poor 

qiiality. In any case, the Line Creek Coal can only be regarded as 

a blending coal and nothing else. 

The /X&quality figures improve considerably, if Line Creek coal is 

blended with 70% or 55% of American coals.. The trend that Line Creek 

coals have positive influence on the coke quality in blends, has also 

teen proven by a coke oven test performed by British Steel. 

Unfortunately, the exact location of this sample sent to Great Britain 

is not known to us. The sample had the following analysis (adb): 

Inherent Moisture = 1.54 % 

Ash = 10.02 % 

Volatile Matter = 19.98 % 

Sulphur = 0.4.6 X 

Fixed Carbon = 78.62 % 

Phosphor = D.026;: 

FSI ii 6% % 

Dilatation = - 21 % 

Contraction = 21 % 



Max. Fluidity = None 

Vitrinite = 62 

Inertinite = 38 

r4ICUM 4G = 73.5 

MICUM 10 = 14.0 

The evident negative data of this sample are high ash, negative 

dilatation and bad MICUX lo-value of 14.0. In blends with English 

volatile coals, the following results were obtained (Tab. 46): 

Base Blend $ Addition % VM (db) MICUM Indices 

of blend M 40 M 10 

Ravenscraig NIL 33.5 60 12.0 

15 31.5 71 10.3 

30 29.5 73 9.2 

Appleby-Frodingham NIL 34.. 5 62 11.5 

30 30.2 78 10.2 

Easington NIL 36.3 58 12.7 

30 31.5 75 10.0 

Tab.46: Line Creek Coals in Blends with English High Volatile Coals. 

Reviewing this result, it is obvious, that the coke resulting from 

the blends is always better than the quality of the single components. 

It is therefore advisable to test a reliable and representative 

sample of the Line Creek deposit in a blend vrith ATH coals. 
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1. Gething Coal Formation : contains no seams 

2. Cadomin Conglomerate 

3. Xoosebar Shale 

4. Basal Gates Sandstone : Marker Horizon 

5. Gates Coal~&orma.tion ~: 

The Ga$ es Coal Formation has 3 seams developed, which are numbered 

from the footwall to the hanging wall Seam A, 6, C, D and E. 

Most likely only three of them will only be mined, namely Seams A, 

B and C. 

CS 600,OOO.OO were spent so far for investigations on the deposit. 

The drillholes are inclined on the 35 - 50' dipping strata. The 

continuation of the Saxon Area is the Belcourt area, displaced by 

a fault. Belcourt also belongs to Denison Nines Ltd. 

The total reserves mineable by underground method to 1500 it 

depth compute to 

250 million sht Raw Coal in Situ 

Applying the worst possible recoveries (37.5% U/G recovery and 

65% yield washery), there are 60 to 65 million sht clean coal obtain- 

able, of which 20 million sht may be mineable at a ratio 7 : 1 

(bcyd : sht raw coal) by open pit. 50% of the reserves appear 

likely above drainage level. The reserves may also be increased ~. 
as the total area is not yet fully investigated. 

4.9.1.3 COAL DUALITY 4ND COKE OVEN TESTS 

in fact, the quality data of the Saxon coals are excellent. The 

washed coal and the coke oven charges show low to medium vo'iatile 

matter with low ash contents. The FSI-values vary according to 

seams from 6% to 8;-,. Especially the ASTM-Stability and Hardness 

values indicate strongly towards a prime coking coal. In blends 



Ytltht ‘I - OS 6s ‘I - 70 

*nt3rrtnt "Ol,t"r. s 0.54-1.22 o.so-0.*7 0.41-1.02 

Ash s c.e,-8.7‘ 6.7,-P.(IS ‘.9‘-.pP.7.l 

"01.1~1. ".tt*r s ,0.‘2-*,.,a 20.0-71.70 19.1t-ll.7S 

rl.*d C.rbon I ‘9.,‘-,,.*, 62.0,-71.0 6,.17-71.s 

rs* 7 - II, 0 - 8't c, - 7% 

Taut SJL.~,~bur 1 Q.13-0.34 0.27-0.4s Q.Q-0.41 

Piw."".- I*- O.OSS 0.035 0.030 

&ktr O.." LhW9.s. 

Chtrp. 

*roxhtt Antlyttt(db) 

bh s 6:‘ 6.9 5.4 ..a 
Yo,.tf,. "ltttr I 22.1 11.8 22.7 21.) 
f,..d t,rbon I 71.1 71.3 71.0 ‘9.S 

‘SUlPhW I 0.34 . 0.50 0.0 0.80 

ArtI I 1.9 8.5 7.3 IQ.2 
Yol.t,*. llttttr I 1.‘ 1.‘ 1.t 0.0 
F1X.d C.rtmn t 09.c 89.0 91.5 

svlphvr I 
,M.Q 

0.30 0.“ 0.43 0.77 

7.C 7.7 ‘., I.1 

I., 1.4 1.1 I.1 

Cl.1 (0.9 M.0 90.8 

0.47 o.s* 0.M 0.0 

u. 

UC 

1‘7 

07 

Uf 

177 

SQI 

II. 

- I30 

-“ 
II 

. 
01 

1. 

10 

us 

U7 

MO 

10 

'1.C 

U, 

01 . 

16 

. 

- ._ -. 

‘11.C (17.8 (17.1 sJJ.s 
a.1 

-- 
J.0 1.1 1.1 

70 

‘17.0 Cl..?. 

J.1 8.J 
. 

40.‘ u.1 

S41.B 

3.1 

48-S 40.‘ 

IQ.‘ 

40.‘ 

CO.. 

40.‘ 40-I 

S4.I . ‘0.) 
‘0.C ‘0.1 So.8 

C:Q7 fi:II 

,.0* 0.7‘ 

77.01 70.2 

1.01 1.19 

0.1 0.9) 

a.7 1.4 

0:ZB 

0.H 

??.B 

I:10 

0.t‘ 
JZ.0 

1.97 

0.0 . 

LO 

0:40 

0.0 

71.C 

I.02 

0.00 

a.7 

1:U .#:I0 

0.*7 0.2) 

*.a. 
r 

.,I .t.,cw. 
lb,,” 0.50 

cot. ll.ld IC.".l I,., 

)Ictn CO,* Stie 1. 1.96 

App.l."l W.C. crtrity 0.#7 

P.+c.o..,. -,' (Br.u9) 

l".bl., T.‘, (UTll) 

sl.bll,ty r..t.r 

"rr."... f..ur 

,.~.n.r. Turb1.t 1e.t 

1sr St*.* 

71.C ?LO 

l.S# I.94 

a.84 0.87 

*.lI 

0.n 

1.a 
a.0 1.B 

IJ.0 .5&O 

71.7 7a.a 

‘7.4 

co.0 

so.4 

M.# 
ct.1 

C7.Q 

U.0 N1.C al.1 . U.0 *s.v M-A 

_.._ _ --. _ _~_ -_--- - 



36.4 million sht/clean coal for conventional underground mining 

method or 28.9 million sht for hydraulic are available. These 

reserves include 9.6 million sht clean coal open pit reserves. 

A comprehensive reserve tabulation can be seen in Tab. 49. 

4.10.3 COAL DUALITY AND COKE OVEN TESTS (Tab. 50) 

The quality of the seams in the Gabcock area is good to very good. 

Especially the thick J-Seam has very good values for stability and 

hardness. This is most likely the reason that the Japanese steel 

industry is so much interested in hydraulic mining of this seam. 

The JIS + 15~ values confirm the ASTM values of Seam J. 

In summary, the coking tests, petrographic investigations, and ana- 

lyses to date clearly indicate that the coke prepared from Seams 

E, F and J will be high in quality and will perform in blends at 

least as well as and in some cases maybe better than other com- 

petitive Canadian coals. Seam D seems to perform also well in 

blends, however, its own stability (44 - 55) is definitely lower 

than those of other Babcock coals. 

The ash content of the Babcock deposit can be kept at 7% with 

reasonable yield. The coal to be shipped will have a medium 

volatile matter content (21.4% - 23.4%) and a swell of 6 - 7. 

The sulphur content is low. 

The quality of the coals in the I\rolverine area differs in both 

Coal Formations. While the Gates Coal Formation has high FSI 

values (6% - 8%) and medium volatile matter coals, the Gething 

Coal Formation has relatively low FSI values (1% - 6) and low 

volatile matter coals. The coals have to be blended. The ash 

and sulphur contents are low in each Coal Formation. This blend 

should have volatiles in the order 20 - 22% ash between 5% and 6%, 

and a FSI of 6 or over. 
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It is most unlikely that all of these reserves are coking 

coal. A large unknown percentage is certainly only suitable 

for steam coal. The washability tests and coke oven tests 

are presently conducted in a laboratory in Chicago. The 

following quality is to be expected: 

Volatile Ratter 

Fixed Carbon 

P.sh 

Sulphur 

BTU 

FSI 

24 - 25% 

63 - 66% 

Like Kaiser, about 9.5 to 10% 

0.3% 

13,000 

varying 2+ - 4 or 6 - 8 

The development of the coal quality has to be watched carefully 

by our side, because the deposit seems to be very interesting. 



Tab. 51 : Coal Reserves As Per Sean, Sukunka Deposit, B.C. 

XASURED RESERVES 

CATEGORY Million lgt, in place ~Million'lgt, washed coal 

SEAX Plate 1 Plate 2 Total Plate 1 Plate 2 Total 

CHAKEERLAIN 3.62 58.53 62.15 2.02 32.80 34.82 

SKEETER 2.52 0.32 11.84 1.23 4.56 5.79 

TOTALS 6.14 67.85 73.99 3.25 37.36 40.61 

INDICATED RESERVES 

CATEGORY External to grid Plate 3 Total External to grid Plate 3 Total 

C",?,~QFP: /!,I); I/ I_\_ 22.0 6.51 28.51 12.0 3.65 15.65 1 

2.59 SKEETER 1.23 1.22 j 

TOTALS 22.0 9.10 31.10 12.0 C.87 16.87 / 

COAL &kL;TY A::3 COKE OVEN TESTS 

The coai quaiity of the Chamberlain Seam and the Skeeter Seam is si;o'?n 

in Tab.52 $ali:y of the coal ir, the Chamberlain Seam is remarkably 

high, having a.r. ash content of betwen 3.9 and 5.3% and averaging 4.0% 

in Plate 2; these figures are based on analytical data of a washed pro- 

duct at S.G. 1.60. The FSI is predi'cted to be between 7 and 7% and the 

volati!e zatter (daf) is between 20% and 26%. 

The quality of the Skeeter Seam is for the most part similar to that of the 

Chamberlain Seam havfng on the basis of bore core analysis; averages only 

slightly higher for ash content (4.8% as against 4.0%) and slightly higher 

volati;le content (24.92, daf, as against approximately 22%). A FSI of 7% 

is predicted for this seam. 

c 



CHAMBERLAIN SEAM 

RAm; (PLATE 2) 

SKEETER SEW 

PLATE 1 PLfiTE 2 ~ 

i. 

Moisture % 0.8 - 1.0 1.1 0.9 

Volatile Katter % 19.2 - 22.2 

Volatile Matter X (daf) 20.6 - 26.2 21.4 20.1 

Ash % 3.9 - 5.3 3.7 4.1 

Fixed Carbon % 73.0 - 73.9 73.9 74.9 

FSI 7 - 7% 5 6% 

Calorific Value (BTU/LB) 14520 - 15030 15GGO 14670 

Sulphur ;I 0.35 - 0.45 0.30 0.30 

Phosphorous 7: 0.021 - 0.035 

Tab. 52 : Coal Quality of Chamberlain And Skeeter Seams, Sukunka Ceposit 

The proximate analysis of the Sukunka coal product is expected to be as 

follows: 

Inherent Moisture 1.0% 

Ash 4 - 4.5% 

Volatile ?!atter 22.5% 

Sulphur 0.6% maximum 

Fixed Carbon 72.5% 

Free Swell<ng Index 7-9 

Hardgrove Index 98 

Tab. 53 shows the ccking properties of the Sukunka coal and in addtticn blen- 

ding tests of Sukunka coal with 75 and 50 percent Polish coals. The~tests 

show that the Sckunka coal on its ow is a prime coking coal and does not 

improve in blending with high volatile Polish coals. 
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PERtENTAGE IWT 21 IN ELEND 

POlllh Cod1 ICF. 1 1 2 

Sukunka 

100 75 d 50 

100' 100 25 50 

COAL ANALISIS 

5.0 6.0 

22.8 22.3 29.0 21.3 25.8 

72.6 73.0 64.9 66.9 68.7 

4.6 4.7 6.1 5.8 5.5 

0.46 0.56 0.58 0.56 O.S? 

1,936 14384 

74 74 7 

90 64 

2088 2285 

64 64 
GrIndab(lity 

Ash Softening Temperature OF 

GIESELER TEST . 

204 64 175 a3 68 

72 69 66 63 66 

OlLATTlWETER TEST 

IlaXlPum Dllatatlon 30 26 27 28 28 

9lax-lmum Contraction 48 26 20 16 18 

WDYASLE-WALL OVEN TEST 

Xoisfure as charged I 

Pulueri2ation - l/G'% 

Bulk Density dry coai/CF X 

Ihninum Wall Pressure lblrqin 

Co&e Yield Dry Bar,% X 

0.4 not run 3.0 2.4 

87.0 not run 9D.6 90.8 

50.2 not run 48.2 48. i 

28 not run less than 1 ' 

78.6 not run 71.1 73.8 

AS-TM TUXBLER TEST 

58.2 not run 51.3 57.2 

66.6 ROE run 62.7 67.0 

75.6 not run 74.6 73.6 

7.0 not run 6.7 7.7 

6.1 not rtin 7.8 6.9 

0.61 not run 0.66 0.57. 

T#BG~.~~'?CAREON TESTS SUKUNKA COAL AND BLENOS WITH POLISH HIGH 

IOLATILE COALS 

t- 
i 

. 
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PhCF 734 

Plant feed (Raw Coal) 

Raw Coal million lgt 

Ash % 

Volatile Matter % 

Clean Coal Product (dry basis) 

Clean Coal million lgt 

Ash % 

Volatile Katter % 

Yield liashery 

28.429 

20.1 

21.2 

22.5 

7.7 

24.2 

79.1 

Due to calculation method, Kanalta anticipates that the actuai 

volatile matter content will be slightly lower and seems to be 

only 23.3%; also the ash content is not expected to be less than 

a 5% . . 

Petrographic analyses indicate rcsan reflectance betrween T~,_2_0 and 

1.30. Fluidity tests indicate that for a volatile content of 

26% the range would be 80 to 250 dd/m. 

The depth of oxidation at the Gregg River deposit varies Ce?;ieen 

25 to 60 feet. 40 feet may be the average. 

Reviewing the quality data of the bulk samples and coke oven tests 

(Tab. 54), the coal does not shob! equal quality. The volatile matter 

varies from medium volatile to high volatile [matter, and r4analta 

has to blend by 76% medium and 3C% high volatile matter. The dila- 

tation differs between -12 to 112, but the low value may be effected 

by oxidation. The range of maximum fluidity is between 8 - ?JOO dd/m 

and the melting range varies from 50 to 92' C. 

The washery Bayou: will be acccrding to three grain fracticns as 

follo;~s, but the tests for optirru,m wash process are still running: 
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Fraction q' - 1%" : 

Fraction 100 MESH -+": 

Fraction 0 - 100 MESH: 

Heavy media separation, Spec. 

Gravity 1.60, 25% of this 

fraction size is expected here. 

Deister tables, 65% of this 

fraction size is expected here. 

Flotation cells, 10% of this 

fraction size is expected here. 

4.14 ERAZEAU DEPOSIT 

The Brazeau deposit belongs to the Consolidation Coal Company of 

Canada. This company has not been contacted by our group, because 

the manager of Consol, Mr. Cholak, indicated during the 25th 

Coal Conference in Victoria, that his company will not accept 

partners for the development of a project. 

The deposit is located near Nordegg. The main problem for this 

project is the long railway distance to a port of 1020 miles, 

and a nev: construction of 106 miles spur line. 

4.14.1 COAL RESERVES AKD COAL QUALITY 

The brief reserve infcrmation stated here was obtained from a report 

of Consolidation in the office of Scurry Rainbow. This report 

states that 23 million sht tons clean coal are available in a 

multiple thin seam open pit cperation. This calculation is based 

on a 6.5 : 1 (bcyd : sht clean coal) ratio, but representatives Of 

Scurry Rainbow indicated that a ratio of 10 : 1 (bcyd : sht clean 

coal) is more appropriate. 

The coal quality is of low volatile matter rank and the Tex Report 

(26.9.1973) states the following quality: 
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S EF\!4 No. 2 No. 3 

Ash f: 5.6 6.7 

Volatile Matter % 17.2 17.2 

Sulphur % 0.55 0.51 

FSI a a 

The more advanced report, which Scurry Rainbow has had, states 

much different figures: 

SEAM x0.2 No. 3 

Ash 9: 7.5 9.1 

Volatile Natter % la - 20 18.0 

Sulphur % 0.7 0.52 

FSI 5-7 5.44 

Yield Washplant 60% 

Recovery O/P 90% 

~These figures seem to be more reliable. 

4.15 ROCK LAKE DEPOSiT 

The Rock Lake deposit belongs as well to Denison Mines Ltd. The 

property is situated in the I\rillmore Wilderness Park, and Ceniscn 

acquired the deposit by competitive bid on the invitation of the 

Government of Alberta, on February 10, 1969. At that time, it 

was clearly the understanding of all parties presenting bids, 

that Article 7 of the !iillmore Hilderness Park Act would allow 

successful bidders to proceed with exploration and mine development. 

Denison comnenced some preliminary exploration, but approval for 

a more comprehensive development program was not forthcoming in 

1972. In the meantime, Denison received the tiildhay properties 



c from the Government of Alberta without saying that this is in 

exchange for the Rock Lake Area. It is felt, that the Rock Lake 

Area is blocked as long as the exploration result in the Wildhay 

property is obvious. The Wildhay Area will be dealt with in the 

next chapter. 

4.15.1 LOCATION ARD ACCESS 

The Rock Lake property is located in Alberta some 20 miles 

from the Alberta Resources Railway. The center of the pro- 

perty is some 35 miles as the crow flies west of Hinton on t;igh- 

way No. 16. The ideal location for housing and accommodation 

the work force is obviously tiinton. 

4.15.2 COAL RESERVES AND QUALITY INDICATIOKS 

Within the Rock La~ke property, only one area, namely the one south 

of the Wildhay River, has been significantly explored. In this 

area, one major seam (Sears A), 30 to SC feet thick. The major seam 

has been traced by adits and trenches for aver two miles and it 

dips from 30 to 65 degrees to the south-west. There is no indi- 

cation of any major fault or disruption of the seam over this 

distance. Fluch of the physical work was done in the days of steam 

coal, and therefore only raw ash analyses are available. 

Denison's 1969 work included complete proximate analyses plus 

sulphur and FSI determinations, but these were only done on one 

bulk sample from each seam. Unfortunately, Kitsui reported that 

this sample was oxidized, and therefore no definitive coking farm- 

ation is available. The FSI button of the clean coal from the 

oxidized sample was only 2 to 3, and Mr. T. Ishihara has expressed 

his confidence that fresh samples will provide a product with an 

FSI of 5 or better. 

r 



On the basis of the limited analyses available, the expected 

product from Seam A should have the following characteristics 

(as received, 6% moisture): 

Recovery (yield) 65 - 75 41 

Ash e-9 % 

Volatiles 23 - 27 91 

Fixed Carbon 60 - 64 % 

Sulphur 0.3 - 0.5% 

FSI 5-7 % 

Assuming that Seam A is 30 feet thick and 2.5 miles long, ap- 

proximately 31 million inferred tons of coal are~estimated to 

be in place to a depth of 1,500 feet. If the seam averages $0 

feet in thickness, this figure will increase to 42 million ~tons 

and a similar increase may be eipected, if Seam B is found to 

be continuous and to average 10 feet thick. For hydraulic 

mining, it is assumed that approximately 7G% of the coal will 

be extracted, resulting in 50% net clean coal from this one 

location. 

In addition to this specific locale, the property also has the 

geological potential for the location of more than 2C3 nillion 

tons of coal in place, of which it is confidently expected that 

at least 10% will be available as clean coal product. 

The first priority for the property is to prove the inferred 

reserves south+est of the l?lildhay River. Deeper drilling has 

to be done first to obtain fresh samples, adits will then be 

driven into good cover and proper samples will be shipFed for 

coke tests. The deposit must also be tested at depth for struc- 

tural and stratigraphic continuity before definite reserve calcu- 

lations are possible. 

20% of the reserves may be above drainage level. 
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The ash content of the raw coal samples from tiighwood Area varies 

from lows of around lC$ up to about 5C%. This large variation 

is a result not only of.sampling different seams, but also from 

inclusion or exclusion within the sample of various partings in 

the seam. Some detailed sashability studies were made by the 

Fuel Research Laboratories on Highwood coals in 1946, and it 

would seem reasonable to anticipate a product containing less 

thar 10% ash while maintaining a yield of around 75% at the 

preparation p!ant. 

The sulphur content of the coals varies from 0.35% to 0.8%. 

Such values are acceptable. Only one reference to phosphorous 

is known. This analysis VES made by Laucks Laboratorieslnc. 

of Seattle (1946) and it says "phosphorous - no trace". 

The coking quality is unknown. Of the eleven analyses made by 

the Research Council of Alberta in 1946, ten report the coai to 

be of "cokjng quality". 

This analyses made by the Fuel Research Laboratories did not use 

the AST% Free Swelling Index. The scale of values reported 

ranges from negative values of -500 to positive values exceeding 

+iooo. As far as can be ascertained, such values would indicate 

an iSI of 0 - 6. Nest samples taken are believed to have been 

VJeathered (note moistures exceeding l.O%), and it appears likely 

that most unweathered, washed samples of Highwood coals would be 

of coking quality. 

Two statements by Swartzman of the Fuel Research Laboratories of 

the Federal Government are r;orthy of note. He describes the coals 

as volatile coals and further says "on washing, clean fractions 

may be prepared vlhich exhibit high swelling characteristics". 

c 
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It is brorthy of note that Manalta - operators of the Alberta Coal 

property adjoining the Highwood area - report FSI's of 1 - 5$ 

with volatiles ranging from 9% to 18% for their property. The 

Savanna Creek area to the south has been explored by Bralorne 

over the last two to three years and is reported to have proven 

up a medium to low volatile coking coal deposit. 

The deposit has the following advantages: 

1. 

2. 

3. 

4.~ 

5. 

6. 

Thick seams and good reserves 

LOI:' volatile coals 

LGW sulphur content. No phosphor analysis 

exists, only a note "no trace" 

The area has an open cut potential 

The balance of the reserves ir. the range of 

20C milljon tons is applicable to hydraulic 

mining 

Nar,alta Coai Ltd. has an area in the neigh- 

botirhood and both areas together may have 

the potential for a larger mine if joint 

venture is acceptable 

The disadvantages are: 

1. 

2. 

3. 

Part of the reserves are maybe seci-anthracite 

The railway connections may create a croblen; 

the farest distance to a link is 35 miles 

The project is environmentally sensitive 
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constructed to connect the property with the Canadian p!ational 

Railroad and that will cost already 45 to 60 Million Dollars. 

The distance from the rail junction to the Port of Prince Rupert 

is then an additional approximate 550 to 600 miles. According 

to Mr. Olk's information, this would require a freight rate of 

approximately 6 Dollars and 2 Dollars amortization for the spur 

line. 

4.18.2 COAL RESERVES AND COAL QUALITY 

After the first investigation results, Ilotus has 45 t4illion sht 

of strippable raw coal in the proven category, and another 45 

X/:illion sht strippable raw coal in the inferred category. 

Including the underground reserves, (plenty of k!hich would apply 

to the hydraulic mining methods), the total potential calculates 

to 300 Killion sht in situ. The open cut potential is calculated 

on a basis of 10 : i (bcyci : lgt raw coal). Taking an overb,ur- 

den ratio of 7 : 1 intc consideration, bir. Olk believes that the 

open cut potent<ii l~ould decrease to 4.5 Million siit raw coal. 

The washability test of the coal has indicated a yield of about 

7G% recoverirrg a product of 7.5 to 8.0% ash. In the property, 

three seams which are called Ko. 3, No. 4 and Ko. 7 r!ere iis- 

covered. The above stated reserves refer to only two sears, 

namely No. 3 and No. 4. No. 7 is of minor significance. Seams 

No. 3 and No. 4 vary in thickness from 15 to 40 feet, but both 

seams together have more or less a constant aggregate thickness 

of 50 feet. Scans No. 3 and No. 4 have a low volatile coal 

( No. 4 = 19.8% db, No. 3 = 18.6% db ). Seam No. 4 gives a coke 

button (FSI) of 7 to 8, and Seam Xo. 3 has a coke button of 

1 to 4. The limit of oxidation is 50 feet deep, all oxidized 

coal is deducted from the above mentioned open cut 'reserves. 

These scarce qua?ity inforsatioas (See Tab.56 ) ind<caie that the 

coai has medi;;ci to i,nfericr;oking properties, but it might vie11 

be suitable in a blend with a high volatile coal. 
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Tab.56 : Chemical Analysis ,Thermal 'Rheological Properties.Kakwa River Deposit, Cyprus Hines 
Carp% 

r cription.............Adit #l Adit Cl Adit C2 Adit X2 Adit f3 Adit 13 

Seam 4 seam 4 Seam 3 Seam 3 seam 4 Seam 4 

RlW floats Raw floats Raw floats 

1.60 5.6. 1.60 S.G. 1.60 S.G. 

Morsture % 0.7 0.7 0.5 0.7 

Ash, db X 13.0 7.6 21.0 8.2 

Volatile Matter, db X la.6 18.6 18.3 19.8 

Fixed Carbon, db X 68.5 73.8 60.7 72.0 

Sulphur, db X 0.42 0.44 0.44 0.45 

rotai Reactive X Components 65.6 68.4 64.0 71.2 

TO&l~ Inerrs tocponents % 34.4 31.6 36.0 28.8 

MePn Reflectance 1.51 1.54 1.33 1.36 

.- 

Glereler~ Plasticity 

start OC 

Fusion Temp "C 

Flax. Fluid Temp. 'C 

Final Fluid Temp.'C 

Solidification Tp'C 

Melting Range 'C 

Max. Fluidity dd/le 

Total dd 

Dilatation 

471 

486 

492 

33 

3.1 

28 

S8ftenjng Temp. =C 422 

Max.Contraction 
Temp. Oc.. 500 

Max. Dilatation 
Temp. % 500 

contraction 4 20 at 500% 

Dilatation x NIL 

Free Swelling Index 

452 

470 

485 

494 

33 

4.3 

37 

422 

459 

485 

25 

13 

477 466 

486 481 

0.2 0.2 

1 1 

458 476 

500 500 

500 '500 

3 at 5OO'C 2 at 5OO'C 

NIL NIL 

1 1 

457 

477 

448 

466 

470 

486 

492 

19 

2.1 

19 

437 

491 

500 

20 

-19 

6 

486 

495 

38 

5.8 

44 

434 

373 

494 

26 

5 
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c Qualjty coke even testing of the coal has only been done in Sea B, 

and the results were excellent. A rough estir?ation of the reserves 

in place of this Seam totals to 115 million tons possible category. 

4.19.3 COAL QUALITY AKD COKE OVEN TESTS 

An average coal quality for the investigated area was calculated 

from one borehole, which went through eight major coal seams ';/it> 

a combined total tt-;ickness of 5C feet. The weighted ?/~-?a:? 

analyses for the total amotint of the encounted ccci is as fcT;c~;:s: 

(details in Tab. 57) 

RAN SAWLE 

As Received Dry Basis 

Xoisture % 2.2 

Ash % 16.7 17.1 

Volatile Matter % 22.9 23.4 

Fixed Carbon % 57.8 59.2 

0.34 0.35 

12353/1b 12619/1b 

ing Inlex 5.4 

Sulphur % 

BTU'S 

Free Swell 

1.45 Float 

Dry Easis Terc. Float 

5.8 

26.0 

67.7 

0.42 

1435Wb 

7.7 

73.1 

It js not known if this average is representative for the whole 

deposit. One drilihole seems not enough for that purpose. 

Kore important are the results of an adit driven in Sea5 E. This 

result indicates prime coking coal. The excellent coking ci?aracter- 

istics indicated by the AST"-Stability (58.8) and Hardness (69.8) 

and the Japanese Tumbler Test 31s + 15mm value of 95.1 of the single 

coal deteriorates by blending it with high volatile American coal. 

More detailed information is listed in Tab. 58. 
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Coke Oven Charger 

1.) 

23.1 
69.8 

0.41 

-1.8 

393 351 428 

458 402 452 

ti8 440 482 

25 ,27 22 

28 190 .42 

4.6 1.0 5.5 
35.9 19.1 32.1 

59.9 73.3 62.4 

0.u 

-35.5 l 7.0 

5.1 
31.0 
63.4 

0.66 

.*I 
I 

9:30 

0.17 
78.1 

2.02 
0.933 

3.0 

58.8 11.1 s3.7 

69.8 65.6 69.7 

22.5 
90.4 
95.1 

1.3~. 7.1 

0.4 0.7 

92.3 32.2 
:o.ss 0.53 

9:00 10:2 
0.35 0.50 

X3.1 76.9 

1.93 2.23 
0.893 0.89 

j.0 3.4 

13.0 14.1 
81.5 85.2 

92.9 91.5 

I 
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Total Canr: 

Pit Raw Coal 

Isolation Ridge 5,512,717 

Isolation South 10,04@,951 

Honeymoon 5,014,G92 

Raw Coal Net Clean Clean Coal Plant Cubic Yards 

j?q-Jio (to 1) Coal Ratio (to l)- Recoverv Overburden -- 
8.41 3,744,903 12.38 75.46 4G,3G9,370 

10.22 7,158,201 14.23 79.21 101,891,970 

9.14 3,1G8,307 14.47 70.20 45,843,OOO 

Subtotal - North Pits 20,568,360 9.47 14,071,411 13.79 76.00 194,104,340 

Coal Top 26,706,015 8.30 17,658,782 12.48 73.47 220,356,700 

Outlook Ridge 3,706,757 4.20 2,191,207 7.10 65.68 15,553,496 

Subtotal - South Pits 30,412,772 7.80 19,849,g89 11.89 72.51 235,910,196 

TOTAL - ALL PITS 50,981,132 8.83 33,921,400 12.68 74.35 430,014,536 

Tab. 59 : Open Cut Coal Reserves, Isolation Ridge 



For the open pit mining loss, a figure of 5% was applied. 

The same figure was used for loss of oxidized coal. As can 

be seen in Tab. 59, the total open pit recovered clean coal 

amounts to 34 million lgt clean coal with an overburden ratio 

of 8.83 : 1 (bcyd : lgt raw coal) or 12.68 : 1 (bcyd : lgt clean coal). 

The hydraulic potential to drainage level is 200 lgt raw coal 

or approximately 100 million tons clean coal. 

4.20.3 COAL QUALITY AND COKE OVEN TESTS 

The average clean coal quality to be expected is shown io Tab.60 . 

The high weighted average of 0.37% P205 or 0.16% P is the factor 

v!hich makes the deposit uninteresting for us. 

Pit Inherent Volatile Cal. Value P20, d 
Xoisture % Ash % Katter X Sulphur % BTU/LB 

Isolation Ridge 0.38 7.13 20.43 0.63 14 630 0.36 

Isolation Ridge South 0.50 7.53 18.74 0.57 14 396 (2.46 

:-loneymoon 0.4 0.69 18.83 0.67 14 D2i 0.26 

Average North Pits 0.46 7.91 19.21 0.61 14 375 0.39 

Coal Top 0.48 8.49 20.63 0.51 14 179 0.37 

Cutlock Ridge 0.70 10.02 20.85 0.55 13 884 C.27 

Average South Pits G.50 8.66 20.65 0.51 14 146 0.36 

TOTAL ALL PITS 0.48 8.35 20.05 0.55 14 241 0.37 

Tab. 60: %reighted Average of Clean Coal Quality, Isolation Ridge 



PAGE 161 

c- 
The results of the coke oven tests are listed in Tab. El. It 

is obvious, that the coal can most likely only be used as a 

blending coal. @lending of coal material of all adits with 

high volatile reference coal has a negative influence or; the 

coke stability. The results reflect only the quality of Seam 

No. 7, which comprises 77.1% of the total reserves. Data on 

Seam No. 8 were not received. 

,- 
‘. 
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443 440 ‘62 

461 - 

467 466 477 

462 466 464 

466 495 490 

39 36 22 

Z.P 8 2.6 

426 434 437 

so0 477 476 

500 503 497 

24 25 22 

,llL 4 -6 

34 7 6 

437 434 442 

449 446 453 

465 463 466 

488 467 404 

492 492 400 

51 63 42 

60 65 9.2 

422 407 402 

466 456 461 

464 479 471 

27 26 27 

41 2, 15 

8 64 5 

GVJII Coking Tine hr:mi" _ 9:41 9:35 9:30 9:15 6:40 *:so 6:46 

Idax. Mall Pressure lb/i2 0.44 0.66 0.66 0.62 0.31 .0.30 0.99 

tote Yield Actual I 76.9 7,.5 75.4 76.5 76.6 77.7 70.0 

Itcan tote s12e I" 2.04 2.11 1.71 1.94 1.94 2.03 1.93 

Appdrent spec. 6raYlty 0.9,, 0.?43 0.909 0.')10 0.957 0.952 0.926 

PERCENTR6E -4 l"Ch (Breeze] 10.6 4.4 11.6 4.2 3.7 4.4 4.4 

TUWBLER TEiT lASTA) 

Stability Facto7 46.3 27.2 51.6 55.3 50.3 46.4 6‘.6 

HPldnesl Factor 66.7 66.1 64.6 69.2 70.0 66.1 66.3 

JAPANESE TUHOLER TEST (JIS] 

(cunulatlve percentage reta,ne* on) 

so mn stere 13.7 6.6 26.6 13.5 16.9. 10.0 11.6 

25 mm S,C"C 79.7 64.6 07.0 66.6 65.0 67.0 67.3 

1s mm s,eve 66.5 92.1 90.0 94.3 93.4 92.6 91.0 
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4.21.2 CCAL RESERVES - 

The open pit coal reserves are tabulated in the follo?!ing 

Tab. 62. The overburden ratio of the Big Pit area, +/hich 

accumulates the bulk of the reserves is relatively high 

and calculates to 10.7 : 1 (bcyd : 1 lgt rakr coal) or 

g.56 : 1 (bcyd : 1 sht raw coal). That applies to the 

leased reserves. Taking all small pits into consideration 

the ratio can not be decreased considerably and remains 

at 10.3 : 1 (bcyd : 1 lgt raw coal). 

4.21.3 COAL QUALITY 

For the quality information, the quality summary of Paul b!eir 

Company is copied here. Further information on the seams 

characteristics are stated in Tab. 63, which was compiled by 

.Kr. Jaro Horacek. The coals do not form a useable coke by 

themselves, but blending with high volatile coal may produce 

a satisfactory coke. This statement is only indicated by the 

JIS + 15mn drum index and not by the ASTM-Tumbler Test. 

4.27.4 PAUL !,!EIR CO:.:PA.v\! QMLITY SU::?'ARY 

Findings from the analyses and testing of cores, cutting and 

adit samples of the Copton area coal seams can be summarized 

as follows: 

1. Seam identification is possible by the use of sulfur, 

F.S.I. and dry DiF volatile matter of the 1.40 Float 

fractions of the dieaond drill core samples. Reverse 

circulation hole cuttings are considerably less reliable. 

2. Although the F.S.I. and volatile matter tend to increase 

with the tipper seams over the lower seams, viriaticns can 

be found over the geographical area. Ail the seams can 

be classified by ,&TM Standards as of low volatile rank. 

3. Dr.?, minera'-flitter-free Ztu values are high, running 

15,700 to 15,822. Volatile matter on the same basis runs 

from 17.15 to 18.53 percent. 
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4. 

5. 

6. 

7. 

8. 

9. 

IO. 

Ash content at 1.40 (considered the lowest practical 

washing gravity) runs from 4.17 to 5.64 percent, depend- 

ing on the seams, and total sulfur from 0.34 to 0.62 

percent. The No. 4 Seam sulfur averages 0.34 percent. 

The raw coal ash averages 19.2 percent. 

F.S.I. for the No. 4 Seam averaged (D.D. cores) 4; the 

No. 5 Seam, 5-k; the No. 6 Seam, 7; the No. 7 Seem, 5; 

and the No. 8 Seam, 8; all on 1.40 float coal. The 

composite of Nos. 5, 6 and 7 in the Big Pit to be mined 

was 5-g and the total for the Big Pit was 5, based 

upon core analyses. The adit samples were 1oI:'er in F.S.I., 

averaging only 3-k fcr Seam No. 4; 4-k for Seam Ko. 5; 

and 3-% for composite Seams Kos. 6, 7 and 9. All adit 

.samples were at approximately a 7.0 percent ash level. 

Gieseler fluidity in all cases, except for the small 

amount of No. 8 Seam, was low, running not over 1.9 and 

the No. 8 Seam was erratic, ranging from 1.7 to 25.3 DDPM. 

Tests show all the seams to be friable coals with Hard- 

grove grindabilities of 86 to as high as 126. 

The ash fusion temperatures of all seams are high, being 

27OO'F plus. 

The mineral analysis of the ash shows ?205 from 1.M to 

2.18 percent. The latter pertains only to Seam Ko. 5. 

fill seams have a high silica-alumina conter,t. They are 

characterized by low Fe2 03 and CaO-XgO contents. 

Petrographic analyses by ihe oil reflectance method shcw 

relatively high inerts in relation to reactive macerals. 
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Due to the variabie weathered nature of the vitrinites, 

it was found impossible to make normal coke strength 

predictions. 

11. Big Pit analyses compared to the overall Copton area shcw 

good agreement and indicate overall uniformity of product. 

Close agreement betI:reen the "Zone 7" Seams (5 to 8) and 

the Ko. 4 Seam analyses should simplify the blending of 

these coals. This is further evident in the sizing and 

washability analyses. 

12. Coking tests indicate that Copton coals cannot be coked 

by themselves, but b!hen properly blended with high 

volatile coals, can make a satisfactory strong coke. 

13. Possible yields, ash, sulfur and Etu values are as follows: 

a. Raw Coal (dry basis) using 4 percent dilution 

factor in mining 

k-9, ;: Sulfur, % Etu 

19.2 0.45 12,47C 

b. Clean (v:ashed coal) dry basis, including 4 per- 

cent dilution factor, washing at 1.65 specific 

gravity: 

Yield, % Ash, % SUlfUr, % 8?J 

751.9 7.2 0.44 14,518 

C. Gean (washed ccal) dry basis, including 4 per- 

cent dilution factor, v!ashing at 1.K specific \ 

gravity: 

i 
Yie:d, % Ash, % S,J!fl;?, 7; 5tu 

68.2 4.8 0.43 14,928 
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At present, there is insufficient data to form any definite 

conclusions on the merit of the area and exploration should 

be continued. 

A summary of the coal quality is given by Mr. D. F. Symonds, 

Birtley Engineering (Canada Ltd.,), which is submitted as 

follows. (The important conclusions are underlined): 

Seam B: 

This seam represented the most promising overall prospect in 

terms of coal quality. Excellent yield values of approximately 

90% can be expected, at 2 - 3% ash and 22.0% volatile (d;n:mf basis). 

Good swelling properties were also encountered in the composite 

analyses. 

However, the upper part of Seam B in hole number 4 did give pcor 

FSI readings. The macroscopic petrographic analysis indicated 

that this depressed value was due to petrography rather than any 

oxidation. The sulphur content values ior this sex were above 

avfrage. 

SUWIARY : Excellent yield-ash characteristics 

Low/!!edium Volatile Content 

Good FSI 

Above average sulphur for W. Canada, but 

still less than l.D%. 

Seem C 

It is noticeable with Seam C, that not only is there a high pro- 

portion of inert material occtirring as bands within the Seam, byt 

that much of this material remains locked within the coal itself, 
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even after washing anti sbbsequent sink-float analysis. The 

result is that the overall yie'ld-ash characteristics of this 

~seam are poor. The sample from hole 5, however, is the excep- 

tion giving a yield of 905: at a clean coal ash content of 4%. 

N.B. The clean coal composite results appear worse than they 

actually are, because in holes 3 and 5 the raw fines were 

added into the clean coal sample, rather than the more de- 

sirable froth flotation ccncentrates. 

The swelling characteristics G? Seam C were generally gcod, al- 

though the low value encountered in Sarr;ples 1-A and 3-C rr.ay 

give some cause for ccncern. 

SUMXARY: Yield-ash characteristics: poor 

Low/Mediur; Volatile Content 

Average FSI 

Average Sulphur 

Seam D 

It appeared that the sistinct banling of coal and shale that 

occurred for Seam 3, in hole 2, graded into a T;ore uniform 

inferior coal in hole 4. Regrettably, the good characteristics 

of the individual bands in hole 2 are destroyed xhen the p!hole 

section is considered as or,e seam. The FSI values are cer.eraily 

good. 

SUEWRY: Yield-ash characteristics: poor 

Low/?adicm Volatile Content 

Av?rac;e FSI 

Averace Sulphur 

c 



. 

.’ 

r *. 
Unnamed Seams 

Composite Sample C from Hole 1 

This sample exhibited excellent yield-ash characteristics, but 

had very poor swelling properties, which was due to the elevated 

rank of the coal (16.7% VI4 (dmmf)). 

SUWIARY: Excellent Yield-ash characteristics 

Low Volatile Corltent (Coal is bordering.on 

Semi-Anthracite) 

Poor FSI 

Composite Sample D'from Hole 2 

SUMXARY: Poor Yield-ash characteristics 

Xedium Volatile Content 

Average FSI 

CGNCLlJS!ONS 

The overall characteristics of the coal samples 'are good. 

The clean coal ash con-lents are very low; the volatjle ccnrerlt 

lies in the desirable lo\!! to 1ol!!/meiium range and the FS! values 

are generally acceptable. Unfortunately, the coal seams are broken 

up by shale bands, which biould have to be mjned with the cca> 

sections. As a result, the yield-ash characteristics are ocor. 

The results have shown that. the coal quality .is ger,era!Ty EIOO~; 

the problem, hot;:ever, is locating uninterrupted seams of economic 

thickness (greater than 8 feet . 
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4.23 SAVASNA CREEK DEPOSIT 

The Savanna Creek deposit, which is adjacent to the Isolation 

Ridge deposit, belonGs to Bralorne Resources Lir;.ited. Otir group 

has not shown any interest in this deposit, becailse of li;liited 

reserves in situ and the likelyhood of high phosphorous ccntent. 

The seams of Isolation Ridge extend directly into the Savanna 

Creek property. / 

4.23.1 LOCATICN 

The Savanna Creek deposit is located in Alberta, between. the towns 

of Canmore and Coleman, directly r?orth of the Isolaticn Ridse 

deposit and approximately 12 miles east of the operatins Fordins 

River mine. The railway distance to Robertsbank would be approxi- 

mately 775 milfs. 

4.23.2 COAL RESERVES AX3 CciAL Q!XLITY 

Two seams are known in the property, which are called A-Seam and 

C-Seam. Both seams are dipping 5e" and have a combirzd thickness 

of 6.7 m. Both seams acccmulate 1C million tons in situ of C/C 

potential and 25 million tons of U/G potential in situ. The G/C 

potential is calculated on a 10 : 1 (bcyd : lgt) raw coal basis. 

The qtiality of seams knoi,:n to us is as follor~rs: 
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SEAM A C 

Ash% 5 9 

Volatile Katter $L 22.5 - 23.0 27.0 

Inherent Moisture % 1 1 

Sulphur % 0.35 0.36 

FSI 8% 6% 

Fluidity dd/m 38 

The washer-y recovery is estimated to be 75% and the phosphorous 

content is likely to be high, due to continuation of seams into 

the Isolation property. 
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