Pr 1 of 2

Gen-B.C. 20y A

Pac o wai- {Cepont o THE

LESS, TEQECLEPED THELMAL (oAl DETOLWITS
o TBTIQH COAMRA

C S, ADAMESA
REL.ETREET o
I .cAMPRELL TA, BT B

OGICAL BRANCH
SSMENT REPORT




Y

DOLMAGE CAMPBELL & ASSOCIATES LTD.
COMSULTING GEOLDGICAL 5 MINING ENGIMEERS
1000 GUINNESS TOWER
VANCOUVER I, B.C.

British Columbia &
Hydro ond Power Authority o &

Report
on the
LESS DEVELOPED
THERMAL COAL DEPOSITS
of
BRITISH COLUMEBIA

PRELIMINARY

,,_._l.qn\_igqry3]',_,l974;

R.S. Adamson
P.J. Street RRT :
D.D. Campbell -Consultants .. Voncouver, Canada.




..
DOLMAGE CAMPBOELL & ASSOCIATES LTD. ’

TABLE OF CONTENTS o

i
Page '
SUMMARY _ 1 f
INTRODUCTION 2 [
Present Report 2 ‘
Quuadrangles 2 .
Coal Deposits 2 :
QUADRANGLE 1 4
Graham Inlet 4 !
Sloko River 4 :
Inklin River 4 »
Taku River 4 i
QUADRANGLE 2
Degse River 5
Hyland River 5
Coal River 5
Rapid River 5
Stikine River 5
Groundhog 5
QUADRANGLE 3 7
Halfway = Sikanni Chief Rivers 7
Minaker River 7
QUADRANGLE 4 8
Kispiox River 8
ZLymoetz River 8
Lake Kathleen 9
Driftwood Creek , 10
Telkwa River 11
Clark Fork 14
Chishclm Lake 14
QUADRANGLE 5 :
‘'Peace River = Sukunka Belt 16
Fraser Lake 16
QUADRANGLE 4 17
Skokum Point ' 17
Cowgitz 18




DCLMAGE CAMPBELL & ASSOCIATES LTD.

QUADRANGLE 7
Nechako River
Blackwater River
Dean River
Bella Coola River

QUADRANGLE 8
Fort George
Bowron River
Cottonweod
Quesnel
Alexandria

Chu Chua

QUADRANGLE 9

Suquash
Campbell River
Comax

Lang Bay
Alberni
Nanaimo
Cowichan

QUADRANGLE 10
Hat Creek
Kamloops
Merritf
Quuilcheng
Tulameen
Princeton

White Lake

QUADRANGLE 11
East Kootenay

CONCLUSIONS

TABLE OF CONTENTS, continued

ILLUSTRATION

Figure 1 8.C. Coaifields {1" = 100 m.)

Page

T

20
20
20
21
21

22 8
22 |
22
24
25
25
26

28
28
29
29
29
29 ! "
30 B |

30

31
31
31
31
31
33
35
39

40
40

4]

Following Page 42




DOLMAGE CAMPBELL & ASSOCIATES LTD.
CONSULTING GEOLOGICAL & MINING ENGINEERS

1000 GUINNESS TOWER
VANCOUVER |, B.C. {

SUMMARY

This report briefly reviews all of the coal occurrences in British Columbia
except those at Hat Creek. Comox, Sukunka-Peace River and East Kootenay, which are
discussed in separate, detailed reports. The purpose of this review has been to determine
which of the known coal occurrences have 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 as sources for thermal ceal and thus warrant more detailed investigation. These

qQre:

Princeton-Tulomeen
Telkwa
Cowgitz (Queen Charlotte Islands}

Suguash {Vancouver Island)

All but Suquash have potential for open—cus-r mining. (Separate reports are now in pre-
paration for each of the above.)

~ One other deposit, at Bowron River, has more immediate production potentiof
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
Sukunka.

With the exception of the aboverlisted deposits all of the deposits discussed
in this report do not have the potential to be immediate sources for thermal coal, although
in some cases extensive exploration could indicate more encouraging conditions. For this
reason the final report on most of these properties will probably be unchanged from that

given here.
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DOLMAGE CAMPBELL & ASSQOCIATES LTD.
CONSULTING GEOLOGICAL & MINING ENGINEERS
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INTRODUCTION

Dolmage Campbell & Associates Ltd. have been requested to undertake a g
determination of the extent, quality, and availability of thermal coal resources in British
Columbia by 8.C. Hydro and Power Authority.

PRESENT REPORT:

The present report contains a summation of all known coal sceurrences in
the province of British Columbia, howevermeagre the available information. A thorough
search of the available literature has provided the basis for the study embodied in this
report. The mojor coalfields of Sukunka, Peace River, Hat Creek, Comox, and East
Kootenay 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 ceal age, rank, productive history
or whatever. Accordingly, the province has been subdivided in eleven quadrangles, as shown
on Figure 1. _ i

QUADRANGLES:

Each quadrangle encompasses an area 3° {latitude) by 6° {longitude). A series
of eleven quadrangle maps have been developed on a scale of 1:1,000,00¢. On each map
are shown the coal basins, differentiated with respect to age, in which coal is known to oceur,
and geologically-related basins in which coal could occur; that is, coal-bearing and coal
prospective basins. The location of known coal occurrences, depesits, 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, exciuding those in the above~mentioned five mojor
districts, are reviewed as well as those miscellaneous and obscure occurrences that have been
extracted from the literature as the study progresses. Emphasis'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 taken,
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Those deposits of obviously-relevant potentially-economic significance
have received more detailed assessment. Tonnage estimates have been colculated wherever
adequate data permits. Mining methods and costs, copital 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 n
the province. Little is presently known about them, other than that they apparently lie |
within Lower Cretaceous rocks equivalent to the Tantalus Formation from which coal is ,

produced in the Yukon Territory.

GRAHAM INLET (Ne. 1):

) {An assessment of the Graham Inlet occurrence has yet to be made. In-
vestigation of its nature is in progress.) !

SLOKO RIVER {No. 2):

_ (No assessment of the Sloke River occurrence has been made as yet. In-
vestigation is in progress. )

INKLIN RIVER (No. 3): | , N3
{(Investigation of the nature of the Inklin River deposit remains in progress.)

TAKU RIVER (No, 4):

(The Taku River occurrence remains to be assessed. Investigation is in
progress. )
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QUADRANGLE 2

On the basis of the presently available information the Groundhog coalfield
represents the most importont coal resource in Quadrangle 2; the remaining occurrences
apparently are relatively restricted in areal extent.

DEASE RIVER: (No. 5)

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

HYLAND RIVER: {No. )

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

COAL RIVER: (No. 7)

(The Coal 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
structurol complexity and its relatively-thick forest cover. The field would probably have .
received more detailed exploration had it contained seams with adequate coking character-
istics, The most recent work, done in 1968, established that;

a) no significant coal of coking quality was found.

b) the coal is impure, has a high ash content, and a low volatile
confent, It has been metamorphosed to anthracite grade.

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

d) the geological setting is structurally complex resulting in a

- lack of continuity of seams and many sfeeply-dlpplng seams

not amenable to open-pit mining.
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e) Relatively-incompetent wall rocks bracket the conl seams ,
should underground mining be considered.

(Further assessment of the Groundhog coalfield ¢s a potential thermal coal |
resource will continue.) ; l
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QUADRANGLE 3

Two coal deposits of no readily-apparent economic importance oceur in
the northeastern corner of the province.

HALFWAY - SIKANNI{ CHIEF RIVERS (No. 11}

(The investigation of the Halfway=Sikanni Chief River occurrences is still
in progress, Mo definitive assessment is yet available.)

MINAKER RIVER {No. 12)

(The Minaker River occurrences remains to be investigated.)
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QUADRANGLE 4

Five deposits of Lower Cretaceous age and one of Tertiory age (Driftwood
Creek) are under investigation in Quadrangle 4. These five deposits essentially comprise
the Telkwa Coalfield 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
are exposed on both the Kispiox and Skeena Rivers for 14 miles upstream from their conflu-
ence, At least five coal seams are known, ranging from 2 ft, to 5 ft. in thickness. How=~
ever, the rocks are highly disturbed and are cut by numerous dykes; continuity of coal
seams is therefore likely to be poor. The village of Kispiox itself is said to be underlain
by relatively undisturbed strata of the same formation, but there is no report that these have

ever been 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
the coal was too badly crushed to meet commeercial specifications of that time. Little
work has been done in the district since then. (A review of the available information
on these occurrences is stil! in progress.) '

In eddition to the Kispiox occurrences, coal occurs in rocks of the same age
at Seaton, on the Buikley River 20 miles upstream from Hazelton. This is a small basin,
approximately 4% miles by 13 miles, containing 12 seams that range in thickness from 1 fi.
to 3 ft. 4 in., distributed throughout a 500-foot stratigraphic section. The coal has been
described as yielding an "unusually dense" coke. Limited production was carried out
around 1936, but was abandoned, despite good coking characteristics, becouse 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%. '

MNear Cedorvale, also, on the Skeena River cbout 25 miles dewnstream from
Hazelton, numerous occurrences of anthracitic to graphitic material have been reported,
but none is of commercial significance.

ZYMOETZ RIVER:(No. 14)

Seven coal licenses, totalling 4,480 acres, are held near the headwaters
of the Zymoetz River near McDonell Lake, and are accessible by a gravel road from
Smithers, about 25-30 miles to the east.
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The coal is in Upper Jurassic to Lower Cretaceous Bowser Group rocks,
and consists of at feast two seams, 6 ft. and 6-10 ft. thick respectively. It was sempled
in 1268, and is of high velatile bituminous rank, with a themal roting of 13,400 to
13,970 BTU/Ib 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
are likely to add to the difficulties of underground mining.

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

LAKE KATHLYN:(No. 15)

The coaifield lies on the eastern slopes of Hudson's Bay Mountain near
Smithers, and is opproximately 3 miles west of Lake Kathlyn. The ceal 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, 1926}, assigned the coal=bearing formation fo the
Hazelton group, of Jurassic age, but according to more recent mapping, 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 Hudson's
Baoy Mountain.

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 volcenic core of Hudson's Boy Mountain, the shales
and sandstones have been metamorphosed fo slate and quortzite, and the coal to anthre-
cite and graphite. The five seams are os follows, from higher to lower stratigraphically:

Forge seam: 5 ft. mostly grophite, only minor cool
" Ballard seam: 3L -4 ft, coal, with 3" = 4" of bone
Ten—foot seom: mixed bone ond schistose coal; not
considered worth sampling in 1926
Three Tunnels seam: 4 ft, comprises 13 ft. of schistose coal, 2 ft,
' bone, 6 inches non-schistose coal
Frank seam: Total 7 ft. of coal  interbedded with slate; coal thicknesses

are (individually) 22", 1', 1'10", &".
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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. Somples from the Ballard seem yielded a

thermal rating of 13,300 BTU/lb.

The coal seams strike approximately northwest, and dip 45% - 60° to the
northeast. In 1933, a tunnel driven on the Ballard seam found the seam faulted off about
300 ft. from the portal. A 400-ft. erosscut, designed to intersect all the veins, driven
250 ft. in elevation below the Ballard tunnel, intersected one seam 2% feet wide and
another narrower faulted seam. An estimate of reserves would require further exploration
to determine the vertical extent and continuity of these steeply~dipping seams.

. The licenses held by the original owners are 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".

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 a prospect, not a mine",

(Modern techniques of treatment and utilization may make this coalfield
a more aftractive prospect than it once was, and additional information is presently being
sought.)

DRIFTWOOD CREEK (No. 16)

Coal 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. [ts 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 moterial,

The principal seam consists of:

carbonaceous shale and a little coal 50"
clean coal 110"
coal and shale 4'5"

shale and a little coal 3'7"....tota} 14'10"

ro—
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Analysis of these coals gave.the following results {basis not stated):

a) for the 1'10" seam of clean coal alone: Moisture 7.9%
Volatiles 36.64
Fixed Carbon 42,06
Ash 13.40
b} for the combined 4'3" of clean coal and coal with shale:
: Moisture 7.39
Volatiles 31.88
Fixed Carbon 28,07
Ash 32,66

No thermal rating has been reported.

In addition, a report of 1910 mentions the existence of "several small
seoms” 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 coal property), and Goothorn Creek, {Bulkley Valley Collieries Ltd. and
its predecessors). Gaathorn Creek enters the Telkwa River from the south, about four
miles southwest of Telkwa. There are also showings on Pine Creek, which enters the
Telkwa River from the north about four miles west of the mouth of Goathorn 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
Cretaceous), lie in several northwest-trending elongate bodies, about 113 square miles
in area, centred six miles southwest of Telkwa, Qutcrops are relatively sparse, due to
thick glacial overburden, but coal seams ere exposed in the lower valley slopes of Telkwa
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 coal seams) and
broken by faulting, which limits the present remnant basin. Prospects of subsurface ex-
tensions of the coal formation are minimal due to the fault-limits of the basin.
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The coal-bearing rocks comprise mudstone, sandstone and coal. The maxi-
mum known thickness of the coal measures {s about 200 feet; coal 1s said to make up about e
20% of this, and is generally interbedded with the mudstones. Drilling has intersected as b
many as seven seams, but they are lenticular and discontinuous. The earliest producing
mine on Goathorn Creek, (the McNiel mine of Telkwa Collieries Lid.}, worked a 14~
foot seam, and the three mines of Bulkley Valley Colilieries Ltd., worked intermittently
from 1930 to 1954, produced coal from seams 10 - 14 feet thick, all three of which were ,
designated the "Betty" seam and were probably reliably correlated. Correlation is made g
more difficult by faulting that may have displaced the beds as much as 200 feet vertically.

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

Upper seam {"Major" ?) Betty seam Lower seam
Mosture 1.92% 5.6% 2.1% _'
Volatiles 30,45 29.70 32.40 1!
Fixed carbon . 61.30 58.50 56,30 | F
Ash 633 5.80 9.20 f L
Sulphur | : | 1.6
Thermal rating 13,570 BTU/1b.

Between 1930 and 1952, Bulkley Valley Collieries Lid. operated the No. 1
and No. 3 mines, both underground, on the east bank of Goathorn Creek, and the No., 2
Mine {underground)and an 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
coal seams are very close to the surface of bedrock, (e.g. 20-30 ft.), and would thus
present problems of support in mining. Other seams, however, are overlain by 200 feet
or more of bedrock., Drilling also intersected one seam 30 feet thick in the east bank of
Goathorn Creek, about 100 feet in elevation above the creek and 200 - 250 feet below
ground surface, However, this seam may lack continuity because of foulting. 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 had exposed o 12-foot thickness
of coal near the surface, and it appears that this showing was developed as the open-pit
mine. However, there are distinct possibilities of developing a new open-pit mine if
exploration confirms that this near-surface seam picks up again anywhere else in the
same vicinity.
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On the north shore of Telkwa River about two miles west of Goathorn Creek, -
the Aveling property produced coal from 1920 to 1942, Production came from the seam :
originally named the "Betty", with which those on Goeathorn Creek were [ater supposedly
identified. At this property the seam was nearly 18 feet thick, but this included three
shale bands up to 8 inches, and a 33-foot width of "blacksmith coal" that was too friable
to mine as lump coal. Moreover, 2 feet of coal was left for the roof, as the incompetent
nanging=wall rocks required support, and a 4-foot coal bed was left in the fioor. Thus
only about 10 feet of coal, including the "blacksmith coal”, was mined.

This seam was faulted off ot o 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 o 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 the
"Betty" workings and approximately 150 feet higher up the vailey slope. Thickness
of coal in this seam totalled at least 7 feet, but included a 1%~foot band of shale in
the middle. There is no indication in the reports that deveiopment on this seam ever
reached the production stage.

A rough estimation of the total reserves of the Telkwa basin could be made
by assuming continuity of a 10-foot thickness in the "Betty" seam throughout the basin,
as this seam has been mined to that thickness ot least in several places. It would be a
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" seom that is known,
but remains undeveloped, on the north bank of the Telkwa River. On the other hand,
folding, foulting and differential erosion reduce the likelihood that even a 10~foot
thickness is continuous throughout the bosin.

The mopped areal extent of the Bowser Group rocks is approximately 113
square miles. Using a factor of approximately 17 million tons per square mile per foot
of thickness, possible reserves are 143.75 million tons; using o 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 coal, ond ignores the aspect of mineability.

During the peried 1918 = 1970, totol production from the Telkwa coal-
field was just over 477,000 tons.

On Pine Creek, 4700 feet of drilling was dong in 1969, but no further - f
information is available at present.
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In conclusion, although the Telkwa coal besin 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 a 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 1l intersected a seam as 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 information 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 oppear to be known
jointly as the "Clark Fork” of the Morice River. These three areas 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 are now designated as "forfeited". Trenching, mapping, roadbuilding 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 mudsfones, srltstones and sandstones, folded into two parallel synclines
with gently-dipping limbs(10° - 35° dips).

Reports in the early 1900's mentioned three seoms, respectively 8 ft., 6% ft,
and 3% ft. thick, and the reporr of the B, C. Minister of Mines for 1968 noted the presence
of "several narrow coal seams”, Other early assessments are available, but their reliability
is prejudiced somewhat by the difficulty of equoting the modern names of creeks, Iakes,
etc. with the old nomes that have fallen into disuse.

It may be possible to secure more useful data on this coalfield, but for the
time being there isn't encugh information on which to base a meaningful estimate of possi-
ble reserves.

CHISHOLM LAKE: (No. ' 19)

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 rocks consist of mudstones, shales and sandstones with some coal, folded
along sfrucrural axes that are parallel to those in the Clark Fork area. Dips range from
20° to 65°. There appears to be considerable glacial and alluvial overburden that obscures
the full extent of the coal-bearing formation.

Y

L
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There are 22 current coal licenses in the area around Chisholm Lake itself,
but é licenses covering the central part of the holdings are designated as “forfeited” in
the provincial government's coal license map. 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 driiling was
done, but two coal seams, é inches and 8 inches respectively, were found in outcrop.

No other information is presently available, but the considerable area of
the basin, approximately 150 square miles, makes it a potentially attractive target for
further exploration.
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QUADRANGLE 5 (Sukunka)

PEACE RIVER - SUKUNKA BELT ~(No. 20}

{This area forms the subject of o separate report.)

FRASER LAKE (No. 21)

In a railroad cut at the east end of Fraser Lake several narrow seams of coal
are exposed in rocks of Tertiary age. The host rocks (Eocene or Oligocene} have an areal
extent, as mapped by the Geological Survey of Canada, of less than 1 square mile. They
lap onto much older granites, and are 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 a little exploratory work the projeci was
abandoned, as the coal was unsuitable for commercial exploitation (ref. Geological Sur-

vey of Canada, Memoir 252, 1965).
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IQ UADRANGLE 6 (Queen Charlottes}

SKONUN POINT:  (No. 22)

Skonun Point lies on the north~east coast of Graham Island, about 4 miles
east of the villoge of Masset. This area is largely drift-covered, with only scattered rock
outcrops, and the Skonun formation, of Miocene to Pliocene age, is exposed only at
Skonun Point and at Yakan Point, 10 miles further east. Otherwise the stratigraphy of
the formation is known only from six wells drilled by Richfield Qi {:c:-mpcxn)‘-r in 1958 and
1961,

The SkonunFormation consists of clays, 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 mto a moderately compresed anticline with an east~
west axis, the limbdipping up to 60° to the south and 25° to the north respectively, and
fauited parallel to the axis. The section at this locality is not more than 500 feet thick,
but on the east coast of Graham Island it is almost 6,000 feet thick.

The lignite at Skonun Point {s well exposed, being tough and woody and
thus weathering into relief. There are 13 lignite beds, but none is more than 3 feet thick
(although & 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 a 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 on air-dried samples from Skonun Point gave the
following resuits:

Moisture 11.03%
Volatiles 49.75
Fixed Carbon 35.94
Ash 3.28

No thermal rating was given,

Earlier estimates of reserves, (1912, 1929), based on a thickness of 30 feet
of coal over at least 2 squrcre miles, were set at 60 million tons. However, later work has
revised the known thickness, and further exploration would be needed to confim the
continuity 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 perk in early 1974 may have removed them altogether from

the possibility of development.

(Investigation of this coalfield s continuing.)

COWGITZ: (No. 23)

The designation is used here collectively for the various showings in the
southern half of Graham lsland, between Masset Inlet and Skidegate Inlet. The name
Cowgitz originally applied to an anthracite mine close to Slatechuck Creek, which
enters Kagan Bay at the west end of Skidegate Inlet. Coal was discovered there in
1859, butmining proved so difficult that the project was abandoned in 1872. Further
aftempts 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 olready "too gassy to examine". The other
occurrerices of the area were formerly known by the nomes of camps established to explore
or exploit them, nomely: Comp Anthracite and Camp Robertson, on the headwaters of
Brent Creek (east of Yakoun Lake); Camp Trilby, on Baddeck Creek (southeast of Yakoun
Loke); and Camp Wilson, on Wilson Creek, a tributary of the Yakoun River (several
miles north of Yakoun Lake).

All the coal~bearing rocks were thought at one time to be part of the
Cretaceous Haida 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 projected. More recent work has shown that the Jurassic Yakoun Formation
also contains coal, As there has been no significant exploration since 1914, there is
no possibility of producing realistic figures for reserves until a new and thorough explora=-

tion progrem is undertaken,

The coals sampled from these occurrences ranged in rank from low=volatile
bituminous to sub-anthracitic. The quality has been summarized as good, but relatively
high in ash. Examples are: Camp Wilson: 12 analyses ranged from 2,92% ash (59.36%
FC), 37.10% ash (31.17% FC), and four others from 2.92 to 9.45% ash;

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

Camp Robertson: overagé of 3 analyses gave 22.51% ash. Other analyses
from Camp Robertson varied widely, but all were high in ash;

Comp Anthracite: 3 samples ranged from 9,72% ash (80.07% FC}
to 44.38% ash (42.10% FC).
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The basis of most of these analyses is not known; they are taken mostly from Mackenzie,
1913, Geological Survey of Canada Summary Report. Three of the Camp Wilson samples
were analysed with "total moisture”, four were air dried; but moisture content was Jow
{between 1.3% and 2.65%) in oll 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, o lenticular seam varies from 4 to 18 feet thick
within about 50 feet in the workings and probably pinches out entirely within a few
hundred feet, {Sutherland-Brown, 1968, Geology of the Queen Charlotie Islands). At
Cowgitz, the coal 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 it would 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 coal
seams are generally thin; 2} they tend to be strongly deformed and therefore likely to
present mining problems; 3) the quality and rank are medium to high, with the exception
of a generally high ash content; and 4) no realistic estimate of reserves can be ottempted

without a comprehensive exploration program.

At present it appears that much of the prospective coal district is covered
either by "alienated” land title or by crown coal rights. Efforts are currently being made

to determine the status of these [ands.
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QUADRANGLE 7 (Bella Coola)

NECHAKQO RIVER: (No. 24)

in the banks of the Nechako River, immediately west of Mount Greer and

about 10 miles south of Fort Fraser, o 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 volcanics, but also include conglomerates, grey-
wackes and some lignite.

In the course of recent mapping, the outcrop noted by Dawson was not
found again, and it may no longer be exposed. Large blocks of lignite are said to be
sirewn along the bed of the Nechako River north of Kenney Dam. The source of these
blocks has not been found, but must be relatively close.

Surveys in connection with thé raising of Kenney Dam may have involved
some examination of local mireral and fuel resources, and such sources of information
will be followed up.

Tipper, (Nechako River map-area, 1963), remarks "lignite float has been
noted af many places in the map—area but as it is Tertiary lignite, occurring with soft
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 Endake Group rocks that contain lignite in places. But the paucity of
coal exposures is in marked contrast to the considerable extent of potentially coal-bear-
ing rocks, and the area thus rotes 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 confluence
with the Fraser River. They are one of several small Tertiary sedimentary 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 commerciaily

significant deposits of themal coal. -

e
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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 Canata map of the area (Tipper, 1960). Sediments of the same age
also occupy the valley of the Fraser River between Hixon and the mouth of the
Blackwater, but there is no reference to the presence of coal, However, it is found
in asimilar geological setiing on the Cottonwood River {q.v.) near Quesnel, (Fur-
ther information on these locdlities is being sought.)

DEAN RIVER: (No, 26)

BELLA COOLA RIVER: (No. 27}

(Information on these two reported occurrences of Terfiary coals 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 are likely also to be of low rank. Moreover, both cccurrences appecr to
foll within the boundaries of Tweedsmuir Provincial Park.)
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QUADRANMNGLE 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 apposite 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 coal has been reported from that area.

Coal in this location would be ideally situated with regard to transportation

and future markets, but mining it on the steep wooded east bank of the Fraser, so close
to Prince George, would be an environmentally delicote proposition.

BOWRON RIVER: (No. 29)

Coal was discovered on the Bowron River in 1871, and some exploratory
work was done during the years 1910 to 1214, 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 Prince 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 feet 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,
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The coal is found in the basal 250 feet of o sequence of sedimentary rocks that
is as much as 2,200 feet thick, occupying an elongate basin that trends northwestward and
is about 2% miles wide and 10 miles long. Structurally the basin s a graben, i.e. a block
bounded on either side by fault zones and down-dropped with respect to the adjacent blocks,
Altnough this Bowron River graben is about 10 miles long, drilling has confirmed the con-
tinuity of the coal measures for only about 25 miles of fh:s srrlke length. The beds strike
paratlel to the trend of the busm, and dips range from 20° to 60° to the northeast, with
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 are 11 feet and B feet thick respectively.
Drilling has also intersected three other seams in the deeper part of the basin, as for
example at a 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 23 miles
along strike, ond the 1971 drilling confirmed their down-dip extension for 2,500 feet.

In 1970 a private report to Northern Coal Mines Ltd., (Dr. J.M. Black),
calculated reserves of 20 to 25 million tons of "indicated and probable” coal. Bethlehem
Copper Corporation’s work in 1971 confirmed reserves of about 5 million tons, taking an
average seam width of only & 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. Treahclme)
adopted a total of 18 feet thickness on two seams, and estimated 99 million tons aver the
"known and probable extent" of the coal measures, with another %0 million tons potential
in adjacent untested areas "possibly underlain by the coal measures". In the light of
this wide divergence of estimates it is impossible at this stage to propose @ figure for
reserves with any degree of reliobility, other than to suggest that the most conservative

figure is ot least @ minimum estimate,

The coal is of high volatile "B" bituminous rank. |t is described as hard,
and resistant to weathering. Visual observation indicated that some of the coal contained
up to 8% resin, half of it o dark soluble "Refined Resin" and the other half an insoluble
"Amber Resin". The refined resin was found to be compareble in quality with commercially-

valuable resins from other parts of the world.

An analysis of coal from the 11-foot seam in the workings (made on unoxidized
material) gave the following results (1970: basis not stated):-

"Inherent" moisture 4.92%
Volatiles 36,50
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Fixed carbon 55.80
Ash 2.77
Suiphur 0.85

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

Analyses made on drill hole cores taken by Bethlehem in 1971 gave the
following results (average of 11 samples, basis not known):~

Moisture not included
Volatiles 37.15
Fixed carbon 43,22
Ash 19.63
Sulphur 1.63

Thermal rating:= 11,064 BTU/lb. {values ranged from 10,109 to 12,222 BTU),

The 1971 B.C. Minister of Mines' report notes "the mineral matter~free BTU
ranges from 13,500 to 13,900? but does not specify the source of the samples. The same
report remarks that "the coal is reported fo have coking qualities but is non-swelling",
which is borne out by the low free swelling index quoted cbove.

An average of 19 samples, (Bethlehem, reported by Trenhclme), gave (air=
dried basis): Ash 24.63%, with fixed carbon of 42%. It waos suggested that the Bethlehem
samples may have contained more shale than was reporied, 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 problems involved in mining steeply-
dipping seams, and emphasizes that more exploratory drilling needs to'be done to confirm
sufficient continuity of coal seams to justify large-scale mining. [t 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 Cottonwood
has cut a deep steep-sided valley in which are exposed Tertiary rocks of the same age as
those on the Blackwater {No. 25, cbove) and at Fort George (No. 28). They are known
to contain coal, 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 Guesnel district have 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 valleys and
generally lying ot elevationsof less than 2,500 feet. The coal formation is of Tertiary age,
and comprises conglomerate, sandstone, shale and lignite, interbedded with minor tuffs,
basalt and breccia.

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 part of the Tertiary sedimentary basin des-
cribed above, which extends along the valley 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 bends of clay.

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 company drilled
21 holes for a total of 4,825 feet, Little information is presently available, but the codl

seams intersected were described as "generally thin",

An old report (Geological Survey, 1920} gave the following analysis of coal
samples taken near Australia Creek, about four miles north of Alexandria Ferry:~

As received Dried
Moisture 11,5 -
Volatiles 30.46 34.6
Fixed carbon - 2B.5 32.2
Ash 29.5 33.2
No thermal rating was given, -

Around 1923, o short adit was driven into this deposit by the owners of the
ranch on which it s located. The purpose was to secure supplies for domestic use, but as
the project was discontinued, it is likely that the coal proved unsatisfactory.
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it may be possible to obtain more information on the results of the 1971-72
drilling, but as no coal licenses remain in good standing, the results probably did not
encourage further attempts to exploit the deposits,

Cther small showings have been reported, including a seam 15 feet thick
at Alexandria Ferry itself (BOO feet south of the ferry, on the east side of the Fraser).
About 33 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 other two "benches” of
coal are 4% and 4 feet thick respectively. A sample taken across the 43-foot bench in
1923 was analysed, and it is here compared with another sampling, stensibly of the same
seam, reperted in 1930 (both probably "as received"):~

192 1930
Maisture 5.1 16,6
Volatiles 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 exploitation for local domes-
tic market.

CHU CHUA: (No. 33)

The village of Chu Chua is in the North Thompson valley about 45 miles
north of Kamloops, and has given its nome to a formation of sedimentary rocks, of Eocene
age, that appears fo be of very limited areal 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 Chue.
Coal 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 may be up to 2,500 feet thick,

According to o 1913 report, three seams on Newhykulston Creek are respectively
6 inches, 9 inches and 18 inches thick; in the early 1900's, the 18~inch seam had been mined
to provide coal for a river steamer. Analysis of material from the 18~inch seam gave:
Moisture: 2.22%; Volatiles: 32.05%; Fixed carbon: 52.81%; Ash: 12.92%. It is likely
that these seams 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 a maximum production of 40 tons per day.
Three main seams and up to nine minor seams have 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 fo 2% feet of coal, but again is divided by a 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
Moistore 4.0 -~ 3.7 - 3.6 ; 40 -
Volatiles 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 M7 464 36,0 37.5
Ash 24,0 25.0 7.3 38.8 3.8 143 221 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 as low grade, low rank bituminous, -or as low grade, high renk
sub=bituminous.

No estimate of reserves has been found so far, but the remnants of the Chu
Chua formation are of such restricted extent that important reserves may be scant.
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QUADRANGLE ¢ ~ Vancouver [sland

SUQUASH: (No. 34)

The Suquash cocl 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 Nanaimo 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 are known, of which the uppermest is 25 feet
thick, and crops out ot the shoreline and elsewhere. No. 2 seam is at a depth of 173
- feet below surface; a shaft was sunk 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 seom was inter-
sected by drilling at a depth of 445 feet and is estimated to be 4 feet thick. The structure
. . . o .
is very regular, with a dip of up to 107 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):=

Maisture 5.03%
Volatiles 41.51%
Fixed carbon 46.52%
Ash 6,44%

Early reports tended to emphasize that although the coal was of good quality,
it contained a good many shaly and sandy partings.

Recent studies, based on a principal seam thickness of 6 feet, suggest reserves
are sufficient for a production of 500,000 tons per year for 45 years.

The property is covered by two current coal licenses, held by Cobre Explora-
tion Ltd. of Vancouver, B.C.

This ¢oal formation has been mapped for approximately 14 miles along the coast
from Port McNeill northwest fo 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 favourably placed for transportation by barge. Mining
of it will be by underground methods.
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CAMPBELL RIVER: (Ne. 35)

Compbell River lies at the northwest end of a 75-mile long broad belt of
sedimentary rocks, the Nanaimo group of Late Cretaceous age, that include the important
coal measures of the Comox and Nanaime basins further to the southeast.

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

COMOX: (No, 34)

(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 134 mineral claims were held, (as of
1959}, by Taiga Mines Ltd, of Vancouver, with a view to recovering gemeanium 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 stringers has been found in trenches
and drill holes, but the distribution is erratic, and "seams" of carbonacecus 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 Nanaimo=Comox belt of Late Cretacecus coal= P
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 are situated neor the
southeast end of this belt. : -

e
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Abortive attempts were made to explore coal prospects in this areq first
in 1877-78 and agoin in 1211-12, A seam of coal, that may have been about 3 feei thick,
was discovered abaut a quarter of a mile south of Port Alberni; a drill-hole about half a
mile to the southeast intersected, within the uppermost 31 feet, several seams of mixed
coal and shale, fram 1 foot to 3 feet thick, in addition to two very narrow coal seams,
1 inch and 2 inches respectively at a greater depth.

In 1911 a short adit was driven on the same 3-foot seam, but there is no
reliable information on the results of this work. A dump ot the mouth of the caved adit, -
sampled 11 years later, contained a mixture of carbonacecus shale and "lenses" of hard
bright coal that had resisted weathering, Analysis of the latter showed that this coal was
of anthracite rank, with o 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 Nangimo group further east, i.e. below the well-known coal measures
of the Comox and Nanaimo hasins, where drilling had confirmed the absence of signifi~
cant coal seams at depth.

Although the prospects for coal exploration in the Alberni basin seem poor,
it may be premature to write it off as a 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, are 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 review of both these areas is presently in progress.)

T—T——
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h QUADRANGLE 10 - Dry Beit
HAT CREEK: (No. 41)
I . The Hat Creek coalfield, near Cache Creek and Asheroft, forms the
subject of a separate report. A study of production methods, costs etc. is currently in

progress.

KAMLOOPS: (No. 42)

There is a report in 1924 of limited development work on two coal prospects
close to the city of Kamloops, but as far as is known, they never emounted to o commercial
proposition.

Coal near Kamloops is known in the Tranquille Formation, of Miocene age,
in sedimentary rocks that are underlain and overlain by volcanics, The eccurrence has
been known since the late 1800's. One locality is on the slopes of Dufferin Hill about
! 2% miles southwest of the city, ancther is on the north side of the Thompson River about
a mile west of Kamloops, and traces of coal are reported also just north of Stump Lake,
which is several miles south of Kamloops on the Nicola-Merritt road.

The total thickness of coal found in 50 feet of the formation is 30% inches,
of which the largest seam is only 12 inches thick, Because these showings were not repre=-
sentative of the total section of the Tranquille Formation, 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 coal in commercial quantities should not be discounted, but
that drilling should be carried cut in places where a thicker section of the Tranquille beds
‘remained. The present distribution of this formation represents o small erosional remnant
of an appreciably larger sedimentary basin.

The local coal was described in the 1924 report as "as true coal, burning
well and producing a coherent coke". No records of analyses are available.

Proximity to the city of Kamloops 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 an underground mining operation.

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

The coal deposits of the Merritt=-Nicola area have been known since at
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 2,700,000 tons of coal was mined:
from the Merritt coalfield 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 coal by recovering pillars etc. left in
the old Middlesboro workings. Their production declined from a high of 1,259 tons
in 1955 to 60 tons in 1963, the last year in which there is a note of their activities
in the Report of the B.C. Minister of Mines. :

The coal was mined from the "Coldwater beds", Mioccene or earlier,
that are probably corrzlative in age with the coal deposits of the 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 same rocks is mapped for about 7 miles northwest of Nicola, but
there is no report of coal-bearing beds in them, The Coldwater beds comprise conglom=
ercte, scndstone, shale and coal, with numerous bony partings in the coal. The strati-
graphy is still not well known, and correlation has been described as difficult, even
between driil heles that are relatively close together, At least 6 coal seams are
present in the area immediately south of Merritt, (Coal Gully Hitl and Coldwater
Hill), and possibly as many as 15, in coal=bearing strata that may be up to 750 feet
thick. Many of the old mine records are missing. Surviving diamond-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 coal beds, presumably of clean coal, range
up to &3 feet thick. During the period 1952-1963, Coldwater Collieries Ltd. was
recovering coal from pillars in a seam 4 to 5 feet thick with minor bone and shale.

The seam dipped south af about 12°,

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

Middlesbore Collieries #5 (1926) Coldwater 5 {1954)

Moisture 4.9 5.6
Volatiles 31.3 35.4
Fixed carbon 56.8 47.6
Ash 4.0 1.4
Sul phur : 0.7 0.7
Thermal rating (BTU/1b.) 12,555 12,060

The Coldwater No, 5 mine produced from the same seam as the old
Middlesboro No. 5, by recovering pillars between the latter mine and the surface.
Coking qualities were described (1926) as fair; coal rank was noted {(1954) as high

volatile "B" bituminous.

a

It is not possible at this stage to make a reliable estimate of remaining
reserves, and to judge by the efforts made by Coldwater Collieries fo extract the last
possible ton from a mine abandoned by a larger producer (the Middlesboro No. S5},
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there is little encouragement to think that production could be resumed in the same
area. However, the sume geological formation extends northeast to Nicola and north-
westwards from Nicola, and exploration has probably not been thorough encugh to
date to warrant dismissing these areas entirely,

Another small basin of "Coldwater beds" lies along Quilchena Creek,
about 12 miles east of Merritt. It is roughly & miles long by 3 miles wide, and trends
slightly east of north. Four coal licenses formerly covered some of this ground, but
they are now forfeited. There has been no reference to coal on Quilchena Creek
since the report of the B,C, Minister of Mines for 1915,

There are small isolated oceurrences of the same rock formation on
Guichon Creek (near Craigmont Mine), close to Highway 5 nine miles southeast 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 coalfield, as it will be dealt with in greater detail ina
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 Tulemeen 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 s warped into a shallow open syncline, trending
northwest, with shallower southwest limb and steeper northeast limb.

Coal is exposed along the northeast margin of the basin in several
creeks and exploratory adits, but all the commercial development has taken place
in the south and southwestern sectors. Between 1212 and 1940, Coalmont Collieries
Ltd. produced approximately 2,365,000 tons of coal from five mines, (but for practi-
cal purposes, Nos. 1-3 were one mine, with interconnected workings). The main seam
of the No. 3 mine varied from 75-12 feet in thickness, and was underlain ond overlain
by varying thicknesses of interbedded dirty coal, shale and clay. The main seam in the
No. 4 mine averaged obout 12 feet in thickness and was probably equivalent to that
in the No. 3 mine. The same seom 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. 3 was obandoned when the main seam gave way to dirty coal. Only one seam was
mined extensively during this period.

On the northecstern margin of the basin at least one seam 10-12 feet
thick was developed by prospect tunnzls, but the coal proved to be so badly crushed
that there was no market for it af that time. [t was acknowledged that changing tech=
niques of coal utilization might in time make the crushed coal marketable,

The eastern margin of the basin was explored-by adits and frenching,
spanning about 400 feet of potential coal-measure strata, but without significant success.
However, it is possible that the full stratigraphic 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 cocl seams over the whole basin 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 saw no reason why the dirty coal encoun-
tered in No. 5 mine should not give way laterally to more of the clean coal, and
noted that no attempt hod 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 in 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, a series of trenches has also

defined the outcrop of the {main?) coal seam for a further 7,500 feet northwest of the

old No. 5 mine, Beds of coal and coal mixed with shale total up to 120 feet, includ=-

ing one coal bed 70 feet thick {report by Wright Engineers Ltd., 1970},

An analysis of coal from the open pit (1954) gave the following results

Maoisture , 5.7%
Volatiles 31.3
Fixed carbon 46.3
Ash 16.7
Sulphur 0.4
BTU/1b 11,030

The coal was classified as high volatile 8" bituminous, -~

By comparison, the 1970 report quoted above ranked the coal os high
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volatile "C" bituminous, and gave a thermal rating for coal from the Mullins Strip
Mine as 9,000 BTU/1b. The source of these figures was not stated.

In 1970, Wright Engineers Ltd. estimated "proven" reserves at
6,642,000 short tons, based on o seam width of 70 feet, strike length, as shown by
trenching and existing development, of 15,000 feet, average depth {into the seam) of
150 feet, o recovery factor of 60%, and S.G. of coal 1.45, By extending the strike
length ancther 14,000 feet, "probable" reserves of 6,200,000 short tons can be
added to the above; and a mining depth of 200 feet instead of 150 would provide another
4,300,000 short tons, for o total of 17,142,000, However, part of this totel strike
length appears to include workings that have already been cbandoned because of
squeezing, and therefore could not be mined to a further depth of 150 feet.

Production from the Mullins Strip Mine during the vears 1954-1957
totalled 163,438 tons, but the only market for the coal was o generating plant owned
by Gronby 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 an elongate, roughly oval basin, covering an
area of about 45 square miles, centred on the town of Princeton af the junction of the
Tulameen and Similkameen Rivers. It is approximately 15 miles fong, 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 age, interbedded with
shale, sandstone and conglomerate. A distinctive feature of the Allenby Formation at
Princeton is the presence of numerous bands of bentonite, in places up to 11 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 coal reserves,

and 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 Terfiary
age, that make up the Princeton Group, which overlies metamorphosed Nicola volcanies
of Late Triassic age. Both the lower and upper units of the Princeton Group are volcanics.
Structurally the southern half of the coalfield is an elongate bowl, or closed syncline,
with its axis roughly east-west, Thus in most places around the basin, the rocks dip
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towards the centre of angles that range from 15-70°_ Three anticlinol noses project
inward fram the periphery of the basin, infroducing 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 a consistent dip towards the easf,
steepening towards the eastern margin,

Taough correlation throughout the basin is uncertcin, there appear fo
be four main coal zones, each of which has been exploited in different parts of the
coalfield. They are, from top to bottom, the Golden Glow seam (approximately 10
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 o stratigraphic interval of about 1,700 feet.

All coal seams in the Princeton field are to some extent interbanded
with shale, clay, bentonite ond some bone. The thickest zone, the Princeton-Black
seam, has eleven beds of clean coal ranging from 2% 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 mlmng coal from q seam that varied from & to ? feet thick and
dipped to the north af 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 pesition 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 Sponraneous combustion when stock-piled
in large volumes,

fn 1947 samples were taken for analysis by the B, C, Department of
Mines from two 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 coal from the Princeton=Black zone (basis for Mines A and B not
stoted; 1906 analysis "by fast coking"):-

Mine A Mine B 1906
Moisture 13.26 o 15,72 L 16,17
Volatiles - 28.50 28.56 37.58
Fixed carbon 45.02 42,64 41,67
Ash 13.22 12.80 4.58
Themmal rating 9,118 8,371 not given
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The range of thermal ratings for these two mines was from 7,400 to
10,360 BTU/Ib. Thermal ratings for the same two mines from samples taken in 1926
were:

Mine A: 10,540 Mine B: 10,307

Further analyses are given in the table below, which is taken from Rice,
1947, Geological Survey of Canada Memoir 243, Princeton mop-orea. The bases of the
analyses are not stated:-

1 2 3 4 5 b 7

Moisture 16,17 11.97 16.97 18.0 16.6
Volatiles 37.58 30.49 56.37 56,44 56,50 32.7 33.0
Fixed Carbon 41.67 49.21 21.76  39.71 39.73 42.8 43.0
Ash 4,58 3.33 - 4.90 3.85 3.77 6.5 8.4

100.00 100.00 100,00 100.00 100.00 100,00 100.00
Thermal rating © 12,630 12,200 12,100 9,850 9,850
Sulphur 0.65 0.34 0.44 0.60 0.60

1) Sample from 18-foot seam at Princeton, assayed by Geological Survey, Dowling,
1915, p. 261.

2) Somple from B-foot seam at Princefon, Ann. Rept., Minister of Mines, B.C., 1902,

3) Sample from Tulameen Collieries. ldem., 1931.

4) As obove. I{dem., 1930.

5) As above. ldem., 1930.

&) From No. 1 mine, Princeton Coal and Land Co. [dem., 1923,

7) From No, 2 mine, Princeton Coal and Land Co. Idem., 1923,

In 1947, it was noted "of the seams so far worked, or prospected, none
has been entirely free from included bands of clay, shale, "bone", or rock.
in addition, a clay or shale capping of varying thickness often fails as the coal 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 coal in this district, it was used successfully for seven years at the Granby Consoli=~
dated Mining Co.'s 17,500 kw steam generating plant at Princeton,

None of the references consulted so far makes any aftempt to estimate
the total reserves of the Princeton coal basin, However, if the southern half alone is
considered, ond its area taken as 20 square miles, the following reserves may be
roughly indicated for each of the major coal zones:-

T T —
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thickness  total seam % 'clean’ mineable
= feserves

Golden Glow 10 ft, 200 m. tons 50% ? 100 m. tons
Gem=~Bromley Vale 20 400 50% % 200
Pleasant Valley-Jackson ove. 35 700 30% 7 210
Princeton=-Black ave. 100 2,000 50% 1,000

Total . . . . 1,510 m. tons

Up to the end of 1951, a grand fotal of 2,025,460 tons had been
produced from the entire coclfield, and from 1951-1961 an additional 40,000 tons
was produced from the Blue Flame Mine, the only one remaining in operation. This
total production of only just over 2 million tons clearly makes insignificant inroads
into a reserve of over 1,500 million tons.

In 1947, the B,C. Department of Mines concluded that "the coal
already mined comprises less than 1% of the probeble reserves”, and that "the codl

reserves of the district remain almost intact".

Offseiting this favourdble picture are the foctors that are jointly res-
ponsible for the complefe shut-down of the coal~mining district since 1961, To
quote the Geological Survey of Canada’s report of 1952 {Shaw, Paper 52-12), the
district has always been "characterized by short-lived operations that ended when
difficulties were encountered af depth, due to squeezing and crumbling of the roof
and pavement, factors largely attributdble to the relatively low strength of the
partly consolidated sediments and the presence of bentonite beds near and within
the coal seams . . . whichexpands . . . . 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 has
involved the operators in year-round expense, while their market was generally

only seasonal .

Other problems included high incidence of gas at depth, (the near-
surface Blue Flame Mine, by contrast, was very free of gas}, and the tendency to
spontaneous combustion of stockpiled coal. The latter characteristic necessitafed as
short a storage time as possible, and this in furn required the existence of a 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.
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WHITE LAKE: (No. 47)

The White Lake basin, in the southern Ckanagan valley between
Kateden and Cliver, is a small but geologically complex area of Tertiary volcanic
and sedimentary rocks, which has been found to contain small emounts of coal.

Prior to 1212 a 35-foot shaft was sunk and two narrow seams dis-
covered, 14 inches and 20 inches thick respectively, and about 1,000 tons of codl

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 11.0 to 29.1%., [t appears that velcanic activity
in the White Lake district has up-graded the local coals from lignite to bituminous
rank.

Further exploration was done in 1933, when a 4-foot seam was
opened up by sinking o $0-foot winze from an old tunnel. It is not clear af what
depth below surface this new seam was found. A "considerable amounit" of coal
from this seam was sold locally, and proved satisfactory. During the years 1926,
1927 and 1933 a total of 1,232 tons of coal was produced i.e. making a fotal oF
2,232 tons including the pre-! 212 production.

Although at least seven seams have been discovered in dll, (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- Sukunka (No.
23), the Comox (No. 36), the Hai Creek {No. 41), and the East Kootenay (No.
48) deposiis are receiving detailed study os separate discrefe assignments. Of
the remaining forty—four coalfields, deposits, and occurrences presently known in
British Columbiq, 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 {No, 10)
Telkwa {(No. 17)
Skonun Point (No. 22}
Cowgitz (No. 23)
Bowron River (No. 29)
Suquash (No. 34)
Campbell River (No. 35) j
Nanaimo {No, 39} g
Cowichan {No. 40)
Tulameen {No, 45)
Princeton (No. 48)

The Groundhog codlfiéld, although liitle of a definitive nature is
known dsout these deposits, will be further reviewed beccuse of its proximity to
the B.C. Railway exfension and because of its relatively wide areal extent.

The Telkwa, Bowron River, Princeton and Tulameasn daposiss lie
necr the existing power grid and major iransportation routes. The prasent informatior,
suggasts substantial reserve fonnages could be available. Conceivably therefore, these
dzposiis might eventually support a locally=-based thermdl plant or alterr.atively pro-
vide supplementary {eed to a more distant one.

The Cowgitz, Suquash, Campbell River, Nanaimo and Cowichan
coalfields will be viewed principally as possible supplementdl feed to a thermal plont
to be established in the Comox area. In cll cases there is reason o believe that ap-
preciable reserve tonnages of coal similar in characfer to the Comox coals can be
ouilined.
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The underground reserves in the Michel Area are said to he
45 000 00C sht (recoverable reserves). This tonnage calcu-
lates to 36 000 000 sht washed coal by using 80% yield factor.

COAL QUALITY

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

follows:
Ash 9.5 - §.7%
Volatile Matter 21 - 22%
Inherent Moisture 0.5 - 0.8%
Total Water 7.5% (at harbour)
Sulphur 0.3%
Free Swelling Index B - 7
DiTlatation 0
Contraction 19
Fluidity dd/m 40 - 45
Hardgrove Index g2 - 100

The cokability cof this coal has be shown by & 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 + &"

- 1/8"
Coal Moisture %
Butk Density, Oven PIF

P. Max., Min DD/min

Final Coke Temp. °F
Time to 1600°F., Hrs.

Coke Screen Test +4"
+27
+1 - 1%
-1
-5/8"

Coke Shatter Test +2"
+'l _ 1/2H

_1/2,“

Coke Tumbler Test Stah.
Hard.

Coke Porosity A.S.G
T.5.G

% Cells.

Physical Fuel Value
Coke Physical Index

Tab. 15 : Coke Oven Test of 100% Kaiser's Balmer Coal

10.8
75.2
6.2
50.8
20

1970

§:45

73.
88.

=~ O h Iz -

&1.
87.

[ B o T L%

56.
66.3

(e

0.98
1.94
48.5

58
a8
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Tab.16:Proximate Analyses {as received), Seam No. 3, Hosmer-Wheeler Ridge

Adit 26
Sample 1 Sampie 2
‘heeler Ridge Wheeler Ridge
Adit 26, Raw Coal Adit 26, Clean Coal
at 1.50 S.G.
Moisture 0.2 1.79
Ash 12.92 &.27
Yolatile Matter 31.68 33.50
Fixed Carbon 54,56 60,44
100. 00 100.00
Free-Swelling Index 9 more than 9
Calorific Value 12,773 14,150
Ruhr Dilatometer Test
Semple 1 Sample 2
Softening Point QSOC 3580 381
Contraction %C 20 25
Dilatation % 69 67
Temp. of Max. Dilatation °C 436 480
Temp. of Max. Contraction GCOC 445 440
Plasticity Index C
6_ - Qs 0.36 0.42

c
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Microscopic Analysis

Sample 1 Sample 2
Vitrinoid 62.9 60.0
Micrinoid 4.2 4.8
Exinoid 2.0 7.2
Fusinoid 5.2 5.6
Semifusinoid 18.9 16.0
Mineral Matter £.8 2.4

100.0 100.0
R, (Reflectance in 0i1) 0.72 0.77
Reactives % 71.2 72.5
Inerts % 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, Yheeler
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 blencing
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 1ittle associated mineral matter with this type
of vitrineid. This is a marked contrast with some
of the other coals of this region where the fine coai
consists of semifusinoid and fusinoid laden with

mineral matter.

A coke oven test (Tab.17) which was done in Ottawa, incicates
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 % 33.47
Fixed Carbon 57.58 |
Cal. Value (BTU/1b) 13700
Sulphur % 0.40 :
Hardgrove Index 87
FS1 | 8
Max. Fluidity dd/m 520
Contraction % 26
Dilatation % 48
Melting Range ¢ 71

Carbonization Cata
Net Weight of Charge {wet} 1b 526.8
Moisture in Charge % . 3.8
ASTM Bulk Density (wet) 1b/ft> 28.5
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Tab. 17 :

Cven Bulk Density
Gross Coking Time hr : min

Maximum Wall Pressure 1b/in2

Coke Yield Actual %

Mean Coke Size in
Apparent Specific Gravity
Percentage - % inch-(Breeze)
ASTM - Stability Factor
ASTM - Hardness Factor

JIS + 15mm Drum Index

PAGE 38

51.0
10:30
0.30
71.7
2.00
0.890
5.3
35.9
£3.5
85.3

Coke Oven Test, Seam Mo. 3, Wheeler Riage, Adit No. 26
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This computes to:

Possible reserves approx. 125.0 million tons
10% mining loss 12.5 million tons

112.5 millicn tons in place
or 81 million tons clean coal applying 72% recovery. This calculaticn
was done in Duesseldorf, 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 cpen cut mining method,

The overburden ratio is 5 : 1 (beyd : 1 1gt raw coal) or 7.4 : 1
on a clean coal basis. A production of probably 3 million lgt/a

could be maintained.

COAL QUALITY

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

Seam No. 10 Seam No. §
Volatile Matter % 26.4 - 27.9 _ 26.9 - 27.9
Total Moisture % 6 &
Ash % 6.6 - 6.3 5.0 - 9.3
Sulphur % 0.56 - 0.7 0.27 - 0.38
FSI 8 5k
Yield % approx. 68 - 72 approx. 68 - 72
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There are indications, that splitting the production by seams and
separate storage of each seam product, 50% of the production miant
be prime coking coal. Both seams combined will certainly produce
a good blending coal, The guality of the other seams can be seen
in Tab.

IT the law for this area is amended, a joint venture for the area
might be suitable of 1/3 participation Canadian Provincial Govern-
ment, 1/3 Canadian Company and 1/3 participation of our group.
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COAL GUALITY

The results of washability tests and quality indications are shown
in Tab.23.In general, four seams in the Marten Ridge Area contain
Tow ash, exhibit high fluidities and produce high yields. Three
other seams contain high ash in the raw state, but appear to clezn
up well. Tnhe flujdities, however, appear to be lower on these seams.
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 bitumincus and woulc there-
fore be best used in blends with coal having & lTow 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 Hosmer- Wheeler Ridge.

MARTEN CREEK DEPOSIT

The location of the Marten Creek area is shown in Fig. 4. Note that
the Marten Creek is & different deposit than the Marten Ridge.

The Marten Creek area Ties on the eastern limb of the Fernie (oal
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 McGilli-
vray lies some 15 miles northwest of the Marten Creek drainage.

The Marten Creek area constitutes part of the eastern limb of the
Fernie Coal Basin. The beds along Marten and Leach Ridges dip
westerly between 16° and 43° on this side of the broad synclinorium.
The Kootenay Formation outcrops on the east facing slopes of Marten
and Leach Ridges between elevations of 4800 feet, at Marten Creek,
and 6400 feet.



Table : - Proximate Analysis of Adit Samples, Mo cen Ridge

ADIT SAMPLES

Thick-
Adit Seam ness Ash V.M. F.C. S
10 2 11.0 raw 9.1 34.4 56.5 0.3
clean 5.4 37.2 57.4 G.42
9 3 18.0 raw 10.0 35.0 55.0 0,29
clean 3.9 36.1 59.7 0.38
3 abandoned - seam displaced hy {ault
12 5U 19.5  raw 23.1  28.5 484 0.53
clean 7.5 33.5 9.0 0.55
5L 9.3 raw 18.3 34.72 47.5 0.42
clean t.7 33.9 59.4 0.40
5Conmip 32.7 raw 28.7 28,7 43.1 (.42
- clean 5.5 34.4 60.1 0.50
7 51 9.5 raw 14.2 31.0 54.8 0.56
clean 7.2 32.4 £0.4 0.586
5L 10.4 raw 25.8 25.4 48.8 0,32
clean 7.9 29.6 67.5 0.41
11 7 19.1 raw 14.3 32.6 53.1 0.38
clean 5.0  34.6  60.4  0.42
4 80 22.7 raw 8.5 1.4 60.1 0.95
clean 7.3 31.6 61.1 0.97
& 8L 29.5 raw 29.9 26.3 43.8 0.50
clean 10.3 30.7 H9.0 0.49
5 gy 8.0 raw 30.7 5.8 43,5 0.48
clean 8.5 29.6 61,9 0.50
o 9L 17.6  raw 28.2 26.2 45.6  0.32
clean 10.0 29.3 60.7 0.38
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Name of Seam

Proximate Analysis

Ash %

Volatile Matter %

Fixed Carbon %
Free Swelling Index
Sulphur %
Melting Range °c
Maximum Fluidity dd/m

Tab. 25: Coal Quality of Seams 8, No. 5 and No.

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

B-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

Mo. § Seam

Raw

40.
22.
37.

[ T % B 5 R |

0.37
57.0
74

Ciean

14.4
33.0
52.6

5.0
0.78
49.0
11.5

Raw

22.7
28.5
48.8
6.5
0.54
62
295

Clean

7.2
32.2
£G.6

7.5
0.62
55
175

7 at Marten Creek Area

to the other two seams. The clean coal products of Seams B and Ko. 7
have high volatile matter content, which is not very desireble, 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 washebiiity of Seam B.
1.55 S.G. float already yields 80.8% of an 7.1% ash clean coal

product. P,0. in ash indicates high phosphorous content.

275
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Basis: Gravity Separation of -4" + 100 M fraction and froth
flotaticn of -100 M x O fraction.
-4" + 100M (92.2%) T00M x 0 {7.8) Composite
E4.5% YIELD ¢ 9.4 ASH
S.G. CUM YIELD ASH % YIELD ASHY YIELD  ASH%
WT. % WT.% x .922 7.8 x 84.5
b a+h
1.30 59.4 54.8 4.0 6.6 g.4 61.& 4.6
1.35 67.4 62.1 4.6 6.6 9.4 68.7 5.1
1.40 72.4 £6.8 5.2 £€.6 g.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 0.4 79.6 6.7
1.55 80.5 74.2 6.9 6.6 a4 80.& 7.1
1.60 81.6 75.2 7.2 6.6 9.4 g1.8 7.4
1.70 83.2 76.7 7.9 £.6 8.4 83.3 8.0
1.80 84.7 78.1 8.6 6.6 9.4 84.7 8.7
TOTAL 100.0 92.2 18.5 7.8 17.3 100.0 18.4

Tab. 26:

B-Seam, Yield Versus Ash Content,Marten Creek



* From Coke Oven Test

Burnt Ridge
Extension
st Cross Cut

Adit No.l Adit No.l Adit Ho.2
Seam 1 {17.2 ft) Seam 1 (31.8 ft} Scam 6
Raw Clean Raw Clean Raw Clean
Coal Coal Coal Coal Coal Coal
Volatile Mat-
ter % 19.1 22.0 19.1 20.6 24.5 25.4
Ash % 16.3 9.4 19.3 9.4 9.3 4.9
Fixed Carbon % 63.1 66.0 59.2 67.1 £8.2 69.7
Sulphur % 0.42* 0.56 0.60
ie1ting Range OC 23* Oxidized
Max. Fluidity dd/m 1.8* Oxidized
Dilatation -20
Contraction 20
ASTHM-Stability a7.2
. ASTM-Havdness 63.1
JIS + 16mm 50.3
Total Reactive Com-
ponents 63.1
Total Inert Components 36.1
Mean Reflectance 1.34

Burnt Ridge
Extension
Znd Cross Cut

Elk Valley

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

Adit No.3
Seam 7
Raw Clean
Coal Coal
20.7 27.5
33.1 8.0
46,2 64.5
0.70 0.72
66 76
173 445
54,2
63.3
94.5
Elk Valley

hdit ho.d
Seam Upper
Raw Clean
Coal Coal
20.7 23.3
19.3 6.3
60.0 70.4
0.48 0.53
Non Coking
Non Coking

E1k Valley

Adit No.4

Scam Loyrer
Raw Clean
Coal Coal
21,1 23.2
13.7 6.8
65.2 70.0
0.41 0.43
23 18
1.8 1.6
Elk Valley
;::1
D
[§+]
n
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TABLE 32 : SUMMARY OF TESTS RESULTS ON ADIT SAMPLES , FLATHEAD RIDGE

SANPLE

Adit # 1%
Raw Coal
.Clean Coal

Adit # 2%*
Raw Coal
Clean Coal

Adit 43
Raw Coal
Clean Coal

Adit #
Raw Coal
Clean Coal

Adit #5
Raw Coal
Clean Copal

Adit {6
Raw Coal
Clcan Coal

PROXIMATE ANALYSIS (db)

SEANM WASHABTLITY
NO. THICKMESS il fFC FSI
] 46.0 Teect
15. 58.2 0.63 ¢#
17. 71, D.69 #22; @ 11,3 & 1.52
3  30.6 feet
17. £9. 0.52 1
18.0 71.6 0.77 #1 @ 10.4 & 1.70
4 22,6 feet
18.4 62, 0.66 #4
i8. 71.7 0.69 #5 @ 9.4 & 1.57
£ 36.6 feet
20.8 65, .27 #6
22.3 70.3 0.24 #6
7  19.5 feet
22. 72.3 A2 4175
21. 74.8 0.45 #7%
6 9.7 Teet
19. 63.8 0.58 ¢
21, 72, 0.62 #74

%

PLASTOMETER
PLASTIC  MAXINUM

RANGE FLUIDITY
_ 1.0 ddm
_ 1.0 ddm
No Movement

No Movement

20 C 1.6 ddn
30 C 2.0 ddm

A

Lrla)
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\ TAG.35: LCU ASH COAL RESERVES RATAL, w0 434000, RTDGES
RESERVE TH PLACE COAL. CIARACTERISTICS
SEAY ADLT SEAR 0UU"S 1T (ALL ST
SR SR OTNCCESS CauORIES)” R UASIED © 1.50 52 6.
S 1. | A ESL IR W DT D s
NATHL RI0GE
b 5,3X 7.7 2,200 10.7 6.5 82.1  32.5 11,300 7.5 5.7
A 4,2 16 23,000 0.7 6.5 8.1 © 26.5 2 6.5 7.4
SPASLCOD RIDSE
n TP 10 . 5,000 15.8 7 87.5 281 - 8.0 4.
LC P 8.5 4,000 16.4 7 30.4 24.4 435 7.5 8.5
B Trench W/ 6 7,000 6.0 7 76.3 260 oY ol 4.
A 76,A
Strip 36 27,000 8.0 8 90.5 24.8 98 7.5 4.5
y & 34 10 70,000 3.2 8 - 87.2 244 284 9.0 5.4
2 2/ 35 7 49,000 13.0 - 88.1 23.7 M 8.0 6.9
vs 2/ g2 1/ 8 24,000 N1 2.5 ss.7 21.3 1V 2.5V 75
15 2/ 62 1/ 8 24,000 13.3 5 87.6 20.4 93 8.0 8.7
u7 33,75 7 31,000 17.8 5 78.9  21.1 19 6.5 7.5
286,200

1/ Did ot r’ ch unoxzidized coal,
// Bolh srans iy not be recoverable due to close proxinity te each other,

s abod



4

4.3

PAGE TR

The washery plant operates at 60% yield. 75% yield was planned,
but due to higher raw coal ash in the plant feed (2£% instead of
16% planned}, the yield dropped to 60%. The following washed
coal quality is produced:

Ash 8.5 - 9.0%

Volatile Matter 22.0 %

Inherent Moisture 0.5 %

Total Water 2.0% (The contract calls for 6%,
but dryer dces not work properly)

Sulphur C.3%

Phosphor 0.05%

FSI 7 -7

CARDINAL 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 cdistance to the leading facilities in the harbour Neptune
Terminal, are 630 miles away. Luscar was producing 1 million tons
washed coal per year, but the company has received permissicn in late
1973 by the Japanese customers to jncrease production to 1.5 million
tons per annum. This justified a price nike, because of an overall
increment in the stripping ratio.

A11 the open pit reserves are committed by long term centracts to the
Japanese customers, and therefore the deposit is not of great interest
to us.
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COAL RESERVES AXC COAL QUALITY

The open pit coal reserves at Luscar can support a 1.5 million
1gt per year over the lifetime of the deposit (15 years) with

an overal] stripping rétio 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 Igt
per year, with a stripping ratio of 6.5 : 1 {bcyd : sht).

The coal stems from one seam (Main Seam, which is intensely
folded, (thickness & - 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 ome dif-
ficulties, because part of the old underground
mine in this area is burning.

2. Pit 50 B : (One part of this pit is mined out anc backfilled
with waste, while the other part is mined out to
the last three levels.

3. Pit 81 B : Production not yet commenced.

4, Pit C : Production not yet commenced.

The washing plant is yielding 70 ~ 75% cleen coal with the following
quality:
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Ash 9.25 % (contract specification is 8.75% & 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 2.5%

Total Moisture 4,0% (adjustable)
Sulphur 0.23%

Phosphor 0.014% P04

FSI 6 -8

The bottle neck of the washing plant is the existence of only one
filter for the production.

MCINTYRE PCRCUPINE MINES LTD. {SMOKY 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 originai
long term contract of Jenuary 1962 with the Japanese custcmers,

was replaced late in 1972, by a 2 year contract effective April 1,1973
for 1.25 milifon long tons in the first year. The second year pur-
chase is to be negotiated. McIntyre Porcupine is aiso iree 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
September 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. Mo. 9 surface mine, located over the mountain from Ko. 2 mine,
is being developed with production start expected in mid-1974.
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4.5.1 COAL RESERVES AND COAL QUALITY

The following reserves, according to Coleman Collieries
information, are Teft 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 (byed : raw coal} for strip mining.
Applying & 70% washery yield fector this amounts

to 8.4 million sht clean coal. Coleman is mining at
present with & ratio of 2.5 : 1 (bycd : raw coal)
from pit Mo, 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 clese to 11.5%) and the FSI
down to probably 5-6.

In addition to the open pit reserves there are with
£0-70° dips approximately 35 million sht recoverable
{applying 50% underground recovery) hydraulic
underground reserves.
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A bulk sample properly wasned in the United
States gave the following results of Vicary Creek:
Analysis as received

8.23% Ash

21.90% VYolatile Matter
66.04% Fixed Carbon
0.43% Sulphur

0.081% FPhosphor

FSI 7%

Due to the present layout of the Wash 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

¢0-24% Volatile Matter
0.3-0.4% Sulphur, max. 0.6%
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:

5% coke breeze

15% Tow volatile coal
20% Coleman coal

60% high volatile coal
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This should produce a coke of indices 57 stability
and 70 hardness according to the ASTM-Tumbler test.

The Gomyo mine site has an in place tonnage of
24.4 wmillion sht. Applying the same recovery and
yield factors as for Vicary Creek the washed coal
tonnage is 10.126 million sht.

The guality should be similar tc the quality of
Vicary Creek, only the seam is thinning towards
the south.

A geological surface survey in the Outch Creek
Area has indicated 80 million sht of coal in place
or 40 million sht of recovered underground raw
coal. Applying 70% yield a total tonnage of 28
millicn sht washed coal is possible for hydraulic
mining method. No drill holes are done so far.

The Isola Area has a potential of 200 million sht
in place or more. The real coal potential s not
known because the three existing drill holes 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 1ikely more than 14 feet

as also indicated in the bore holes.

The geological structure for the Iscla Area is
favourable for hydraulic mining. The Kootieney
formetion Torms a synclinal basin and the coal is
aipping in the same divection &s the dip of the
surface slope. That means that the seam to be

mined has less cover and z substantial tonnage should
also appear above drainage level.

e S



Pl

km - DEPTH OF SAMPLE : -
HOLE  ...dPLE NO. FROM (gp) O FLOAT AT iH vommszmrsn sur.;uua YIELD FSI
1 2 480 A82% 1.58 6.9 19.2 0.33 9.9 3
1 3 482 488y 1.58 3.0 23.1 0.38 99.6 9
1 8 484y 486% 1.58 4.2 22.0 0.32  90.6 8
1 5 486 489y 1.58 5.3 21.8 0.27 59.4 8
) 5 489% 494 1.58 6.6 24.3 0.27 8.5 9
REST CF ANALYSIS MISSING
2 1 1821 1824% 1.60 9.1 9.4 B 4
2 2 18245 1827 1.60 6.8 22.9 83 8
2 3 1827 1829 .60 §.0 21.8 : 79 6%
2 3 1829 1831 1.60 9.8 21.3 63 T
2 6 1833 1835k 1.60  14.5 18.8 8 1
2 7 1835% 1838 1.60  14.5 232 79 1
2 8 1838 1841 1.60  11.8 20.1 87 |
2 g 1841 1843% 1.60  19.0 17.7 60 1
2 10 1843 1846 1.60 7.2 - 21.9 93 g
2 " 1846 1848 1.60 6.3 22.3 89 9
2 12 1848 . 1850 1.60 5.2 23.1 93 9 :
3 1 293k 296 1.58 7.0 21.6 .30 59.4 9 ?
3 3 298 302% .58 14.6 19.5 0.61  50.5 6 -
3 4 407 209 1.58 6.8 18.9 0.1 8.1 3 ®
3 5 409 an 1.58 2.6 18.9 0.33  95.8 2 ®
3 6 an M3 1.58 6.7 219 0.33  98.2 % 3
3 7 413 415 1.58 8.9 20.9 0.31 70,2 6
3 8 s 47 1.58  12.7 19.4 0.28 88.4 2%
3 9 217 219 1.58  12.5 18.0 0.22  58.0 1
3 10 a19 420 3/4 1.8 11.8 18.6 0.37  78.5 1 {
[ S TR 420 3/4 422 1.58 0.2 239 To.58 U830 9
“q . 12 429 432% 1.58  15.9 17.8 0.46 455 1
3 13 432 438% .58 16.1 17.2 0.38  87.7 1
3 14 a3y 4364 1.58 1.7 19.1 0.44  79.4 3
3 15 4364 438 1.58 6.7 21.3 0.53  92.4 8% ;
3 16 a3 445 1.58 3.8 21.8 0.66 92.0 9 :
3 17 445 A6 158 10.6 23.1 0.73  49.6 9 '
303 45 bl £ REE fusy 7 L E
s wi E " e 3

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

)
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SURFACE MINE RESERVES

NET CLEAN

CLASSIFICATION WASTE COAL NET CLEAN
OF SHORT TONS RATIO QXIDATION COAL PLANT LOSS COAL PRODUCT CUAL PRDDUCT
P~ RESERVES LOCATION DEPTH IN PLACE CY/ST & PIT LOSS - . 57 K LT
- * e . _ 282
PROYEN To 400 109,172,000 4.88:1 17,457,000 22,929,000 68,786,000 61,416,000
- AREA A 400-600 39,270,000 5.88:1 3,927,000 28,838,000 26,507,000 23,667,000
Total 148,442,000 5.15:1 . 21,384,000 31,765,000 95,293,000 85,083,000
) ¥o 400 27,000.000 4.72:1 4,300,000 5,700,000 17,000,000 ‘ 15,200,000
AREA B 400-600 27,000,000 7.16:1 2,700,000 6,100,000 18,200,000 16,300,000
Total 54.000.900 5.94:1 7,000,000 11,800,000 35,200,000 31,500,000
- : To 400 21,000,000 6.22:) 3,400,000 4,400,000 13,200,000 11,800,000
: ARER € £00-500 13,000,000 7.45:1 1,300,000 2,500,000 8,800,000 7,900,000
PARTLY | : Total 34,000,000 6.69:] 4,700,000 7,300,000 22,000,000 19,700,000
PROVEN To 400 15,000,000 4.33:1 2,400,000 3,200,000 9,400,000 8,400,000
ARER D 40D0-600 13,000,000 6.53:1 1,300,000 2,900,000 8,800,000 7,900,000
Total 28,000,000 5.36:1 3,700,000 6,100,000 18,200,000 16,300,000
To 400 54,000,000 9.39:1 8,600,000 11,400,000 34,000,000 30,400,000
AREA E &00-600 14,000,000 6.37:1 1,400,000 3,200,000 5,400,000 5,400,000
Totat 68,000,000 8.77:1 10,000,000 14,600,000 43,400,000 38,800,000
TOTAL To 400 117,000,000 7.09:1 718,700,000 24,700,000 73,600,000 65,800,000
AREAS 400-600 67,000,000 6.93:1 6,700,000 15,100,000 45,200,000 40,500,000
8,C.D,E Total 184,000,000 7.04:1 25,400,000 39,800,000 118,800,000 106,300,000
PROVEN AND AREAS To 400 226,172,000 6.02:1 36,157,000 47,629,000 142,386,000 127,216,000
PARTLY 400-500 106,270,000 6.54:1 10,627,000 23,936,000 71,707,000 64,167,000
PROVEN A,B,C,D,E Total 332,442,000 &.20:1 46,784,000 71,565,000 214,053,000 1213383,000
SURFACE MINE RESERVES-HYDRAULIC MINE.
RESERVES
AREK F - To 5200 123,006,000 7.41:1 19,700,000 25,800,000 77,500,000 69,200,000
"INFERRED AREA G Te 5240 39!006,000 7.62:1 6,200,000 8,200,000 24,600,000 22,000,000
T0TAL 162,000,000 7.64:1 25,900,000 34,600,000 162,100,000 91,200,000
UNCERTAIN AREA H To 5200 25,000,000 7.62:1 4,000,000 5,300,000 15,700,000 14,000,000
TOTAL SURFACE MINE RESERVES 519,442,000 6.66:1 76,684,000 110,865,000 331,893,000 296,583,000
UNKDERGROUND MINE RESERVES
INFERRED AREA 9 To 3200 1205,000,000 843,500,000 90,400,000 271,100,000 242,100,000
UNCERTAIN AREA ¥ To 3200 660,000,000 162,000,000 49,500,000 148,500,000 132,600,000
TOTAL UNDERGROUND MINE RESERYES 1865,000,000 1305,000,000 139,900,000 419,600,000 374,700,000
TOTAL OR ALL RESERVES 2384 ,442,000 1382,184,000 250,765,000 751,493,000 671,283,000

C

* The 400 ft. depth is measured from the dragline bench and not the existing ground.

#* Calculated for Area A as indicated and assumed 16% for other -areas excépt for the
400 to 600 Toot cut where 10 was used.

Tab, 19 :Coal Reserve Summary

» EYk 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 B, reason being is that he extended the “Initial 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. )

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 o7
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 Arez are
characterized by the following common pro-

perties:

high ash contents
Tow sulphur contents
hich phosphor contents

The maceral contents and volatile matter, as
well as dilatometer results and the G-value
investigations indicate that the Elk River

coals can be separated into three divferent

groups:

Group 1: 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 macerals 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 1 may be utilized in a Eﬁﬁbosite
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, & certain cokability
of seam-group 1 cannot be excluded. There is &
possibility 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,
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DATA FROM GEOLOGICAL INVESTIGATION DATA FROM COKE OYEN TEST - STUDY
' . ASTH
IR Byt P A e T G R T S L S R O T T Y- S
(E 4 x wif wf waf waf ] wf wf dd/m Factor | factor Factor
H 1P . 0.62 n.e 1.8 0.8 7 2.1 1.50 2.4 10.4 69,8 L] 2 17 1.016 0.014 20 __ £7.8 733 92.1
3 4,3 6.61 2.3 7.6 0.hB 7 .2 149 2.8 B.2 12.8 7 -1 23 0.93. o0.100 s.9 51.8 69,0 91.7
ERY]Y 17.07 0.88 19.5 10.0 0.44 5y | 208 149 2.8 B.8  12.4 5 -28 79 0.46 0041 3.5 50.% £3.1 92.8
[ 2.0 0.42 19.2 3.0 0.7% | 0.8 b8 230 2.0 LIS 2y -20 20 0 0.161 0.9 36.2 53.4 84,6
7 B 2.5 . 0.60 20.8 10.8  ©0.69 [] 2.2 V.48 nz 8.5 T2.1 Sy -23 23 0 £.045 1.8 53.8 86.0 52.0
B4R 8.9 0,48 26.8 6.7 0.5 6 1.7 145 23.3 68 13,0 [$Y .31 i 0 0.065 2.9 +53.0 68.8 82.3
L ) 6.4 0,46 20.8 &1 p,s58 "l s a2 L7 1.2 72.8 " =28 28 0 0.038 1.5 48 € €6.F 20.4
10 10450 b.50 21.8 6.8  0.46 5% | 23,0 132 750 6.1 n.s The -24 26 0.361 0.02Z 1.9 52.1 67.0 9z.0
n 2.6 0. 40 ' 22.8 . D.69 =
12 5.6 0.49 22.2 9.2 o.M § 6.0 b,28 2 9.0 668§ n 25 1.041 0.05§ B4 56.4 65.6 92.4
13 4.8 n.82 4.5 9.2 0.8 L] 28,7 1.24 21 10.1 65.6. ] 104 24 1.051 ©0.086 259 §0.5 67.2 93.4
1 5.4 0.%3 25.6 .2 0.8 E (291 117 28.8 9.9 £3.5 Y 186 1 1,075 0.0%6 1175 56,2 £4.0 52.9
1H 5.4 0.41 26.5 .1  n.88 9 2.3 117 28.B 9.3 G460 B 76 26 1.041 0,081 330 56.2 £7.9 $2.1
18 1.4 0.41 .8 a.78 | .4 .09 30.9 9.6 62.0 L' 130 23 1,061 0.096 1260 51.7 &2.2 92.2
17 1.1 0.31 8.4 0.8) | 3.3 .88 31.p 1.8 B%,5 8k 140 27 1.067 0.046 1150 49,7 £4.3 918
( 18 1.7 0.5 29.% 0.50 oy 5.0 1.02 3.8 .8 58.1 B 200 0 1.0 0.051 NM25 455 62.2 207
1] 1,7 a.13 27.% 0.79 ™| 1 1,03 2.0 5.1 5.7 Yy 208 H 1.085 0.064 5650 50.6 62.3 21.5
Nelgnted Arersge 100.0 0.51 z2.64 .88 a0 6.8 24,56 5,34 25.59 B.5  68.55  K.9 0,081 )

E'k River Depoast,

Tab. 40  Qualfity duta and coke-oven test reswlts, compllied by Montan Contulting and Wr. Linhart,

-




Percent Plant Clean Coal
Year Ash F.S.1. Sulphur V.M, 1.1, Factor Long Tons
1 9.91 7.08 0.56 19,85 0.49 73.60 1,380,100
2 9.94 7.48 0.58 | 19.9] 0.46 74.60 3,314,300
3 .72 4.97 0,48 18.80 .46 83.50 5,283,400
4 9,91 5.59 0.44 17.97 0.57 71.90 3,105,200
5 9.84 7.22 0.57 20.11 0.48 76.30 5,009,000
) 9.67 5.28 0.46 18£.54 0.52 78.50 4,994,000
7 g.7¢6 6.57 0.55 19.589 0.46 79.80 5,242,300
8 6.89 5.79 0.48 18.309 0.54 74.90 3,536,700
g 9.,8¢ 5.80 0.57 16.16 0.48 78.70 4,998,800
10 8,70 £.04 0.50 19.39 0.49 78.440 4,362,700
11 9.6 5.59 0,40 18.47 0.53 74.20 4,320,800
12 9.30 .84 0.54 19.70 0.46 §1.30 4,445,100
13 9,93 6.20 0.52 16.88 0.52 74,60 4,065,600
14 0,66 5.17 0.49 18.80 0.49 79.10 4,442,300
15 9.71 6.42 0.54 19,67 06.49 77.10 4,325,700
16{Part) 9.33 4.71 0.51 18.57 0.45 84,30 800,000
Totals
and
Averages
for
Contraci
Period 9.75 6£.00 0.51 19.15 0.49 77.60 63,635,000
L. NN
Tab. 41 ¢ Anticipoted quality of clean coal production over anticipated

production periad, computed by Morrison & Knudson, Elk River Deposit
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For clarification of these guality problems and for testing the
blendabiiity and coking characteristics of ET1k River coals with
Ruhr coals, a cost estimate for an additional exploration pro-
gram was worked out with expenditures totalling up to $1,000,000.

On the basis of the compilation by Montan Consulting GmbH and

the percentage of each seam in procuction computed by Mr. Lirhart,
the following quality is to be expected (Tab.40)}. The wash-plant
yield is theoretically in range of 74.5% to 78%, but for Mr.
Linhart's calculation, a yield of 60% was anticipated, based on
the experience of Fording River. T

Morrison & 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 Tikely guality

to be expected, except for ash, because washability curves

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

duct will be between 9.5 and 10.0%.

SAGE CREEK DEPOSIT

The Sage Creek Deposit belonged to Pan Ocean 0i1 Ltd., but this
company has optioned off 60% of the property to Rio Algom Mines
Limited {a member of the Rio Tinte Zinc Group of London, England)..
It is believed that Rio Algom will have exercised the B0% option
by the end of 1973. A participation of our group in this project
can be recommended, but to obtain ecuity will be rather difficult.
Ric Algom will certainly keep 51% of its 60¥%, and let's say to
obtain ancther 17% from Pan Ocean might be very expensive. But



4.7.2

PAGE ] 0]

COAL RESERVES

The Sage Creek deposit consists of 3 major seams, Seam No. 2
accumulates 12 ft averzge thickness. Seam Mo. 4 (divided into
Seam 4 A znd Seam 4 B) has & 45 ft average thickness and Seam
No. 2 shows a 50 ft average thickness. The seams are dipping
30° with a ¢ip slope. The following Tab.42 summarizes the
reserves per seam and the parameters used for the reserve

caleculations.

Seam Ne. 5 No. 4 No. 2 Total _
Coal in Place 56,536,000 90,550,000 18,158,000  165,2¢4,000 |
Clean Coal 30,530,000 48,837,000 9,806,000  £9,173,000 !

Spec. Gravity Raw Ceal
60% as average of all seams
50% as average of all seams

Preparation yield
Mining Recovery
Stripping Ratio

In beyd ¢ 1 1gt Raw Ceoal : Noecth Bi11 5.7 : 1; South Hill 4.8 : 1
fverage 5.5 : ]

Production Planned 3 Mitlion lgt/year

22 ¢ft/igt as average ot &l seams

Tab. 42 :0pen Pit Reserves and Parameters used for the Reserve
Calculations, Sage Creek Deposit

The above mentioned reserves can be increased by approximately
ancther 50 Million tons in place, which are situated in the
west part of the south hill, buithis is not yet thoroughly

explored.
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Surinarizing the most important results of a visit to the deposit,
the Sage Creek deposit might be the easiest proposition in Vestern
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 alweys downhill and the 300 - 359 dipping strata will
also give no slope problems within the open pit, because the dip
of the strata will provide a natural siope. Two berms may be
provided on the final high wall, caused by upthrowing faulting

of the seams. Also the geplogical structure of the seams works
in favor for Rio Algom, as upthrowing faulting has reduced the
overburden ratio to an overall average of 5.5 : 1 {beyd : 1gt
raw coal).

COAL CUALITY AND COKE OVEN TESTS

Despite the easy mining propositicn, the coal quality will definitely
give problems which are not satisfactorily solved as yet, and still
are worked on. Seams No. 5 and Mo. 2 have good coking characteristics,
but Seams No. 4 A and 4 B, which accumulate approximately 50% of

the tota] reserves, show poor ceking characteristics cue to high
jnert cemponents (£2%). A composite sample of all seams 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 guality of

Seams MNo. 2 and No. 5. PRio Algom 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
No. & A by altering the S.G. to 1.40 and using only 0.4 1b/t Ker-
osene + 0.3 1b/t M.I.B.C have improved the quality of this seam

t0 6.9 ash, FSI 7 and & yield of 80%. Rio Algom is testing all

coal &agein 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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Seam 5 44 L] H Comp. Blend
Components Coals in Charge T 100 100 100 100 2 = 19.8% 5#26.2)

4B=21.7% 4Aw32.71
faw Coal (adb)
Ash % 26.0 1%.0 20.10 1R.0 : 22.0
Washed Coal {adb)

Welght & 50.0 55.0 58.0 ‘70.0 65.0
Inherent Moisture % 1.0 1.0 1.4 1.
Ash % 10.4 7.6 9.4 7.8 9.5 j
Yolatile Matter X 23.9 21.3 23.3 22.9 23.} ;
Fixad Carbon % 64.3 69.9 £5.9 BB.5 ,‘
Total Sulphur £ . 0.59 0.3 0.7 8.5 , ;
5.6 of Float 1.42 1.42 1.42 1.42 1.42 :
FSI 6 5y 1y 7% 4y
Cal. Yalue {BTU/LE] 13820 14300 14110 14410
Melting Range °C 63 17 33 53 9
Max. Flutdity dd/m BO 1.4 .4 29 ) 6
Contraction ¥ 21 26 23 2?7 - : 21
‘Diflatatiaon T 18 ‘Nil - 21 16 =21
Total Reactive Comp.¥ 69.5 8.1 8.0 62.0 5%.0
Total Inert Comp. %  30.5 42.0 42.0 38.0 . 41.0
Mean Reflectance % 1.09 1.15 1.15 1.18 1.12
Coke-Oven Tests
Coke Oven Charge
Ash % ) 10.7 1.7 9.5 2.1 9.4
Yol. Matter % 4.0 1.8 23.8  25.7 24.2
Fixed Carbon % 65.3 70.5 66.4 66.2 66.4
Sulphur % n.? .35 0.5 0.59 0.5
ResuTtant Coke
"Ash % 131.1 9.4 11.8 -10.0 12.0
Vol. Matter % 0.5 0.7 0.6 0.7 0.4
Fixed Carbon ¥ BE.1 . 85.9 a7.6 B9.3 B7.4
Sulphur % C0.54 0.43 0.45  0.51 .42
‘Carbonization Results
Gross Coking Time hr: o
lAH‘n 9:30 9:25 97:007 ) 9:50 9:30 e
Max. Wall Pressure . :
1b/in2 0.39 0.35 D.33 0.46 0.
Coal ¥ield Actual % 7r7.0 77.3 79.5 B80.5 77.5
Mean Coke Size 1in  1.96 1.98  2.00 1.8 2.05
Apparent Spec.Gravity 0.95 0.97 0.96 1.86
Percentage of Breeze {-k"} 3.3 5.9 3.9 .4 3.5
ASTH-Tumbler Test
Stability Factor §3.5 47.5 §2.2 3.6 50.0 H
Hardness Factor 69.1 -63.2 66.1 70.0 67.0 i
Japanese Tumbler Test
(Cumulative Percentage
Retatned on)
50 mm Sieve 13.9 24.2 16.5 11.5 21.0
25 - mm Sieve 50.4 84,1 BB.3 B85.5 86.0

15 mm Sieve 9g.4 " 90.5% 9¢.8 42.6 92.5

Tab. 43: Coal Quality and Coke Oven Test Results, Sage Creek Deposit
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A coke oven test with 309 reference coal (12.4% Tow volatiie
+ 57.6% high volatile) and 70% component Sage Creek coal improved
the coke considerably.

ASTM - Stability 54.9
ASTM - Hardness 68.8
Breeze 2.5

JIS + 15mm drum index 94.1

A1l coke oven test results and quality figures are tabulated in Teb. 43.
Bulk samples from the deposit have been ordered to Germany and I[taly
for testing.

LINE CREEK, HORSESHOE RIDGE AND EWIN PASS DEPQSIT

The Line Creek, Horseshoe Ridge and Ewin Pass deposits belong 100%
to Crowsnest Industries Limited. Line Creek is the major deposit
and the other two can only supplement reservés to the Line Creek
deposit. The office of Crowsnest Industries Limited is located

in Fernie, British Columbia.

It appears to be possible Tor our group to participate in this
project by 50%, running the operation and contribute to the manage- |
ment. Despite these favorable Tacts, Crowsnest I[ndustries may not
offer a fair deal, a fact, why Rio Algom Mines Ltd. {Rio Tinto)

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

not yet known sufficiently. Rumors exist, that 700 and B0QQ feet

long adits were still in oxidized coal. Bulk samples are essential
for testing the coals by our laboratories.

LOCATION AND ACCESS

The above menticrned coal deposits are situated in British Coluniia
and the center of the area is 12 miles rnorth of the present large
scale operation of Kaiser Resources' Balmer mine as the crow flies

At the present time a well established forestry greavel road leads
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to the deposit ready to allow for transporting heavy exploration
equipment.

The closest towns are Sparwood and Elkford in equal distance from
the deposit (approximately 15 miles as the crow flies). The nearest
railway Tink is also located in Sparwood. The total cistance to

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

COAL RESERVES

The coal reserves are Jisted in the follocwing Takb. 44 according to
seams and ceposits. The bulk of the reserves are in Line Creek
anc other deposits as Horseshoe Ridge and Ewin Pass can just sup-

plement the reserves of Line (reek.
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 fiqure should be approached carefully.

CCAL QUALITY AND COKE OVEN TESTS

Tab. 45 indicates that the coals of the Line Creek deposit, Forseshce
Ridge and Ewin Pass show large varietions in their quality figures.
Therefore, the coal in all three areas, as far as the ASTM Tumbdier
Test is concerned, is only of medium to bad guality. A blenc 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):
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Deposit

Line Creek

Horseshoe Ridge Ewin Pass
Scam No.8 No.9 No.1OB No.10A No.6 No.7 No.8 Ho.4 Ho.5 HNo.6 lo.7 Ho.8
Average Seam-
thickness (m) 11.5 6.2 4.9 3.0 3.9 8.5 10.8 8.5 2.6 2.0 13.5 10.5
Preparation
Yield (%) 72 72 72
Underground Clean Coal 36.0 sht at 50%
(million t) u/g recovery unknown unknown
Open Pit Clean Coal .
(million t) 44 .6 sht 13.5 sht 20.5

Stripping Ratio 8.0:1
11.0:1

bcyd:igt Raw Coal)

bcyd:igt Clean Coal)

4:1 bcyd:1gt Raw Coal)
9:

bcyd:1gt Clean Coal)

—

:1{becyd:1gt Raw Coal)
:1(bcyd:1gt Clean Coal)

PFlanned Production

1 or 2 million Jgi/a
Justified

Production only in con-
Junction with Line Creel

Production only in conjunction

with Line Creek

Tab. 44

Clean Coal Reserves Line Creek, Horseshoe Ridge and Ewin Pass, British Columbia
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Line Creek Horseshoe Ridge Ewin Pass
Seam No.8 0.9 No.108 No.1DA No.6"" No.? No.8 Ko.4 No.5" No.7 No.&
Ash % 7.9- 9.9 8.6- 9.0 7.5-10.2 9.6- 9.9 7.9=10.1 §.8-10.6 6.6
Volatile Matter % 19.4-21.7 20.5-20.2 20.7-22.1 21.1-21.2 22.5-25.2 _21.0—21.2 27.7
Fixed Carbon % 68.4-70.9 70.5-7V.2 6€2.6-70.2 68.9-69.2 £5.0-69.9 6B.2-70.2 65.7
F§I 2 - 4y 3- 4 T - 8B £ -8 6% -~ 8 3 - 3 B .
Total Sulphur % 0.28-0.40 ©0.34-0.42 0.46-0.60 0.56-0.59 0.61-0.74 0.37-0.57 0.57
Phosphor %
Dilatation % -23 to +14 -7 to -27 -2 tp 34 -17 to 43 2 to 8D -30 +66
Contraction ¥ 8.% to 23 7 to 27 20 to 79 20 to 26 26 to 36 3¢ 28
ax. Flyidity
{dd/r) 0:9 - 5.4 1,0-5 5.4 to 36 54 to 128 5.2-6.1 0.8-1.9 a3
 ASTH +26mm 36.1-52.4 49,2 58.2-62.2 52.0-55.3 40.9-56.7  42.8-46.6 48.6-54.8 44,5 4B.6-51.2 52.8-56.6
ASTM + €mm 60.6-72.9 71.8 £69.9-71.3 £3.8-69.4 61.5-66.7  55.3-57.8 62.3-67.9 §6.5 62.3-63.0 €6.2-§7.7
i 15 +15mm 86.7-92.0 91.8 93.3-93.,7 - 92.7 89.4-91.4
i .
Tab. 45 : Copal and Cgke Quatity Line Creek, Horseshoe Ridge and Ewin Pass, British Columbia

* Cgal Analysis exists only for Seam No.§

** Ng Analysis avaflable

rass 307
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Ash =  9.2%

Yolatile Matter = 21.1%

Fixed Carbon = 69.7%.

FSI = Bk

Sulphur = 0.40% |
Phosphor = 0.025% {(Verbal information by Mr. J. Crab
Dilatation = - 25% '
Contraction = 28% :
Max. Fluidity = 2 dd/m
ASTM + 25mm = £8.8
ASTM +  6mm = (8.1

JIS + 15mm = 91.0

Also the ASTM-Stebility (+25mm) and the JIS + 15mm indicate only poor
ouality. In any case, the Line Creek Coal can only be regarded &s

a blending coal and nothing else.

The ASTM-quality figures improve considerably, if Line Creek coal is

blenced with 70% or 55% of fmerican coals. The trend that Line Creek
coals have positive influence on the coke quality in blends, has also
been proven by a ccke 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 = 18.98 %
Sulphur = 0.46 %
Fixed Carbon = 78.62 %
Phosphor = (.026%
FSI = B %
Dilatation = =21 %
Contraction = 21 %
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Max. Fluidity = MNone
Vitrinite = 62
Inertinite = 38
MICUM 4G = 73.%
MICUM 10 = 14.0

The evident negative data of this sample are high ash, negative
dilatation and bad MICUM 10-value of 14.0. In blends with English
volatile coals, the following results were obtained {(Tab. 46):

Base Blend o Addition % V¥ (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 9.3

Appleby-Frodingham NIL 34.5 62 11.5
30 30.2 78 16.2

Fasington NTL 36.3 58 12.7
30 31.5 75 ic.C

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 compenents.
It is therefore aavisable to test a reliable and representative
sample of the Line Creek deposit in a blend with ATH coals.
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Gething Coal Formation : contains no seams
Cadomin Conglomerate

Moosebar Shale

Basal Gates Sandstone : Marker Horizon
Gates Coal -Formation -

L6 & IS =N % B o
. . . N .

The Géﬁes Coal Formation has 3 seams developed, which are numbered
from the footwall to the hanging wall Seam A, B, C, D and E.

Most Tikely only three of them will only be mined, namely Seams A,
B and C.

C$ 600,000.00 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 Mines Ltd.

The totel reserves mineable by underground method to 1500 Tt
depth compute to
250 miilion 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 ccal cbtain-
able, of which 20 million shi mey be mineable at a ratio 7 : 1

(bcyd : sht raw coal) by open pit. 50% of the reserves appear
likely above drainage Tevel. The reserves may also be increased

as the total area is not yet fully investigated. )

COAL QUALITY AND COKE CVEN TESTS

In fact, the quality data of the Saxon coals are excellent. The
washed coal and the coke oven charges show Tow to medium voiatiie
metter 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
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35.4 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‘c]ean coal open pit reserves.

A comprehensive reserve tabulation can be seen in Tab. 497

COAL QUALITY AND COKE OVEN TESTS (Tab. 50)

The cuality of the seams in the Babcock area is good to very good.
Especially the thick J-Seem has very good values for stability and
hardness. This is most 1ikely the reason that the Japanese stezel
industry is so much interested in hydraulic mining of this seam.
The JIS + 15mm values confirm the ASTM values of Seam dJ.

In summary, the coking tests, petrographic investigations, &and aha-
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. Searm D seems to pertorm also well 1in
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 Wolverine 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 Formetion hes relatively low FSI values (1% - 6) and low
volatile matter cozls. The coals have to be blended. The ash
and sulphur contents are Tow in each Coal Formation. This biend
should have volatiles in the order 20 - 22% ash between 5% and €%,

and a FSI of & or over.
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QUINTETTE BABCOCK
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Washed Coal Data

JIS - 15mm tested
in Canada

JIS - 15nm tested
fn Japan

Tab.50 :

At 7% Ash At 1.60 S.G

Weight % 76.90 76.77
Total Moisture %
Inherent MoistureX _ 0.82
Ash % 7.07 7.22
Volatile Matter § 24.42 25.12
Fixed Carbon % 63.60 66.81
FSI 5
Total Sulphur % 0.65 0.71
Phasphor % 0.04

Caking Properties Range
Dilatation % 4-4]
Contraction % 21-23
Max. Fluidity (dd/m) 27-110 .

etrograhy

Total Reactives 62.6-65.9
Total Inerts 34.1-37.4

Coking Properties
ASTH + 25nm (35.3) ,

.. . . . 44.0-55.2

-ASTM + 6mm Tt 64.8.70,4 " T

*(91.3)91,3-93.1

§1.4-94.4 (p 92.8)

* oxidized sample, will be retested ‘

64.36 67.70
5
0.84
7.06 7.68
23.50 24.46
64.47 66.69.
7 7
0.24 0.25
0.10 ‘
Range
42
25
126
. 66.7-68.0
- 33.3-32.0
... 60.9
13.}

At 7% Ash At 1.60 S.G

At 7% Ash At 1.60 S.6

78.40
5

73.16

0.89
6.80 5.02
20.84 25.06
65.13 69.37"
7% 8
0.23 0.30
0.08

Range

§3-87

27-29
118-435

68.4-71.4
28.6-32.6

52.1-59.5
69.0-74.9

91.3-94.4 (p 93.5)

At 7% Ash At 1.60 5.6 At 7% Ash At 1.60 S.G

|
59.02 75.32
)

0.78

7.74 10.97

22.74 22.34

64.49 65.87
7 6

0.42 0.49

Range

-5 to +13
23-26
10-11.3

i
i
]
i
I
i
i

65.7-70.7.
29.3-34.3

§1.8-55.0
69.3-73,0

94.0

68.30
5

7.04
21.10
66.82

7%

0.27

No Outcrop, No Adit

75.30

0.98

9.06 .

21.44
68.46
A

0.31

QUINTETTE - WOLVERINE

Gething CF.: No.lI(Skeeter)

QUINTETTE FIVE CABIN SYNCLINE

No.? . Gething CF.:

J Expected Sh}pment Gates (F):No.1 No.2 No.IllI(Chamberlain) Gates CF: No.! No.5 No. 117111
. Specifications N g
At 7% Ash At 1.60 S.6 Weighed Average Range
. | Upper 3', Lower 4.2'
74.59 78.69 75.8-89.0 71.5-92.¢ - 64.9-96.9 89.0-98.0 63.33 N/A 82.0 61.0 98.00
6.0 (adjustable) - 5.0 5.0 ! 5.0 5.0
. 0.85
6.80 7.66 7.03 6.6-7.6 - 6.21-6.86 6.49-7.97 6.06-6.83 5.44-6.50 7.89 ., 7.26 7.30 8.23 - 6.64
21.14 21.95 - 22.09 21.4-23.4 20.68-23.60 21.567-25.29 17.01-20.58 ' 17.07-18.45 29.65 28.55 o 27.24 ~28.92 ' 20.06
66.95 69.53 64.49 63.0-66.0 64.83-67.78 63.21-66.33 70.87-72.60 71.49-74.60 62.40 63.38 63.78 61.88 71.96
7 7 6-6% 6 -7 6%5-8 6-8% T 1%-6 _4-5 8% 7% 6% 4 8 3K
0.21 0.22 0.39 *0.31-0.51 0.21-0.31 0.22-0.4 0.26-0.70 0.28-0.49 0.73 0.3 0.27 | 0.3 0.15
0.03 70.05-0.06 .0.0026 0.0041 0.483 0.0066 0.0092 0.0036 0.0084
Upper J Lower J Not done ?ot done
38 76
23 24 {
101 139 Over 100 ! :
: Not done ﬁot done
65.0 67.9 o
35.0 32.1 ’
| Not done - Not done
N
56.4 _ 57.8
74.1 731 T - : e =
l
9.7 94.2 ) ;
91.6-94.9(993.5) 91.1-94.8(p93.4)

Coal Quality and Coke Oven Test Results; Quintette Area, Denison Mines ytd.

raax 122
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[t is most unlikely that ali 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
foliowing quality is to be expected:

Yolatile Matter
Fixed Carbon
Ash

Sulphur

BTU

FSI

24 - 25%
€3 - b6%

Like Kaiser, about 9.5 to 10%
0.3%

13,000

varying 2% - 4 or 6 - 8

125

The development of the coal cuality has to be watched carefully

by our side, tecause the deposit seems to e very interesting.
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Tab. 51 ¢ Coal Reserves fAs Per Seam, Sukunka Deposit, B.C.

MEASURED RESERVES

CATEGORY Million Tgt, in place ‘Million lgt, washed coal

SEAK Plate T Plate 2 Total Plate 1 Plate 2 Tota

CHAMBERLAIN 3.62 58.53 €2.15 2.02 32.80 34.82

SKEETER 2.52 9.32 11.84 1.23 4.56 5.79

TOTALS 6.14 £7.85 73.99 3.25 37.36 40.61 N

INDICATED RESERVES

CATEGORY External to grid Plate 3 Total External to orid Plate 3 Totail
CHAMBERLAIR 2z.0 6.51  28.5] 12.0 3.65 15.65
SKEETER Z.59 2.59 1.23 1.22
TOTALS 22.0 .10 31.10 12.0 £.87 16.87

COAL GUALITY AXD CCKRE OVEN TESTS

The coa’l quality of tre Chamberlain Seam and the Skeeter Seam is snown
in Teb.52 . Guality of the coal in the Chamberlain Seam is remarkaebly
high, having &n ash content of between 3.9 and 5.3% anc averaging 4.0%
in Plate 2; these figures are based on analytical data of a washed pro-
duct et S.G. 1.60. The FSI is predicted to be between 7 and 7% and the
volatile matter (daf) is between 20% and 26%.

The quality of the Skeeter Seam is Tor the most part similar to that of the
Chamberlain Seam having on the basis of bore core analysis, averages only
slightly higher for ash content (£.8% as against 4.0%) and slightly higher
volatile content (24.5%, daf, as acainst approximately 22%). A FSI of 7%

is predicted Tor this seam.
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WASHED COAL

PRODUCT AT 1.60 SPEC.

(AIR DRY BASIS)

pace 128

GRAVITY

CHAMBERLAIN SEAM

SKEETER SEAH

RANGE (PLATE 2} PLATE 1 PLATE 2

oisture % 0.8 -~ 1.0 1.1 0.5
Volatile Matter % 19.2 - 22.2

Volatile Matter & (daf) 20.6 - 2¢€.2 21.4 20.17
Ash % 3.9 - 5.3 3.7 4.1
Fixed Carbon % 73.0 - 73.9 73.9 7£.9
FSI 7 -7% 5 £
Calorific Value (BTU/LB)} 14520 - 15030 15G00 14670
Sulphur % 0.35 - C.45 0.30 0.30
Phosphiorous % 0.021 - 0.03%

Tab. 52 : Coal Quality of Chamberlain And Skeeter Seams, Sukunka Ceposit

Tne proximate analysis of the Sukunka coal product 1s expected to be as

follows:

Inherent Moisture
Ash

Voietile Matiter
Sulphur

Fixed Carbon

Frze Swelling Index
Hardgrove Index

Tab. 53 shows the ccking prooerties of
ding tests of Sukunka ccal with 75 and
show that the Sukunke coal on its own

improve in blending with high volatile

1.0%

4L - £.5%
22.5%

0.6% maximum
72.9%

7 -9

S8

Polish coals.

the Sukunka coal and in acdditicn blen-
50 percent Polish coals. The tests

is a prime coking coal and dees not
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PERCENTAGE {WT %) IN BLEKD

Polish Loal ICF, 1 & 2 100 75 50
Sukunka lo0* 100 25 50

COAL ANALYSIS

Moisture as received % : 5.0 6.0

Voiatile Matter, dry basis % 22,8 22.3 29.0 27.3 25.8
Fixed Carbdon, dry basis X 72.6 73.0 6&4.9 66.9 68.7
Ash, dry basis % 4.6 4.7 6.1 58 5.5
Sulphur, dry basis % 0.46 0©0.55 0.58 0.56 0.57
Lalerific Yalue, dry basis, BTU/LE 14936 14384

FS1 FL T 7 6% 63
&rindability 90 " 64 ’
Ash Softening Temperature °F . 2088 2285

GEIESELER TEST

Raximum Flufdity dd/m 204 54 175 83 68
Range °C 72 69 66 63 66

DILATOMETER TEST

Maximum Dilatation o . g 28 27 28 28
Maximum Contraction 48 26 20 16 18

MDYABLE-WALL OVEN TEST

Yipisture as charged ¥ 0.4 nat run 3.0 2.4
Pulverization -~ 1/8"% 87.0 not run 90.5 80.8
Bulk Density dry coal/CF % . 50.2 not run 48,72 48,1
Maximum Wall Pressure 1h/sqin 28 not run Tess than 1

Loke Yield Dry Basis % 78.6 not run 71.1 73.8

ASTM TUMBLER TEST

"Stabildty + 1" % 58.2 not run 51.3 57.2
Hardness + yx* % . €6.6 not run 62.7 57.0
mICIN TEST

M 4D C ¥3.6 not run . 74.6  73.56
n1D 7.0 not run B.7 7.7

COXE AHALYSIS

Ash Dry Basis % 6.1 not run 7.8 6.9
Sulphur Dry Basis X 0.51 not run 0.56 0.57

Tﬂﬁﬂsa'chRBOH TESTS SUKUNKA COAL AND BLENDS WITH POLISH HIGH
WOLATILE COALS

* For ¥%eference
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Plant feed (Raw Coal)

Raw Coal million lgt 28.429
Ash % 20.1
Voiatile Matter % 21.2

Clean Coal Product {dry basis)

Clean Coal miliion lgt 22,5
Ash % 7.7
Volatiie Matter % 24.2
Yield MHashery 79.1

Due to caiculation method, Manalia anticipates that the actual
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

cor

8-0."31

Petrographic analyses indicate mean reflectance Letween 11§9 and
1.30. Fluidity tests indicate that for a volatile content of
26% the rance would be 80 to 250 dd/m.

The depth of oxidation at the Gregg River deposit varies between
25 to 60 feet. &0 feet may be the average.

* Reviewing the quality data of the bulk samples and coke coven tests

{Tab. 54 ), the coal does not show equal quaiity. The volatile metter
varies from medium volatile to high volatile matier, and Manalta

has to blenc by 7C% medium and 30% high volatile matter. The dila-
tation differs between =12 to 112, but the low value may be eifected
by oxidation. The range of maximum fluidity is between 8 - 1700 dd/m
and the melting range varies from 50 to 92° C.

The washery layout will be according to three grain fracticns as
follows, but the tests for optimum wash process are still running:
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- 13" Heavy media separation, Spec.
Gravity 1.6€0, 25% of this
fraction size 1s expected here.

Fraction %

fraction 100 MESH -%": Deister tables, €5% of this
' fraction size is expected here.

Fraction 0 - 100 MESH: Flotation celis, 10% of this
fraction size is expected here.

BRAZEAU DEPOSIT

The Brazeau deposit belongs to the Consolidation Coal Company o7
Canada. This ccmpany has not been contacted by our group, because
the manager of Conscl, 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 s the long railway distaence to a port of 1020 miles,

and a new construction of 106 miles spur line.

COAL RESERVES AND COAL QUALITY

The brief reserve infcrmation stated here was ottained Trom & repori
of Consolidation in the office of Scurry Rainbow. This report
states that 23 million sht tons clean coal are eavailable in &
multiple thin seam open pit cperztion. This calculaticn is based
ona 6.5 : 1 {bcyd : sht clean coal) ratic, but representatives of
Scurry Rainbow indicated that a ratio of 10 : 1 (bcyd : sht ciean

coal) ic more appropriate.

The coal cuality is of low volatile matter rank and the Tex Report
(26.9.1973) states the following quality:
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SEAM No. 2 No. 3
Ash % 5.6 ' 6.7
Volatile Matter 4% 17.2 17.2
Sulphur % 0.55 0.51
FS1I 8 2

The more advanced report, which Scurry Rainbow has had, states
much different figures:

SEAM ho.2 No. 3
Ash % 7.5 g1

Volatile Matter & 18 - 20 18.0

Sulphur % 0.7 0.52
FSI 5-17 5.44
Yield Washplant &0%

Recovery 0/P ' g0%

.These figures seem to be more reliable.

ROCK LAKE DEPQSIT

The Rock Lzke deposit belongs as well to Denison Mines Ltd. The
oraperty is situated in the Willmore Wilderness Park, and Deniscn
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 &11 parties presenting bids,
that Article 7 of the Willmore Wilderness Park Act would allow

successful bidders to proceed with exploration end mine development.

Denison commenced some preliminary exploration, but approval for
a2 more comprehensive development program was not fTorthcoling in
1972. In the meantime, Denison received the Wildhay properties
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from the Government cof 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 deait with in the
next chapter.

LOCATION AND 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 High-
way No. 16. The ideal location for housing and accommedation

the work force is obviously Hinton.

COAL RESERVES AND QUALITY INDICATIONS

Within the Rock Lake property, only one area, namely the one south
of the Wildkay River, has been significantly explored. In this
area, one major seam (Seam A), 30 to &C feet thick. The major seam
has been traced by adits and trenches for cver two miles anc it
dips from 30 to 65 degrees to the south-west. There is no inai-
cation of any major fault or disruption of the seam over this
distance. Much of the physical work was done in the days of steam
coal, and therefore only raw ash znalyses are avaiiable.

Denison's 1969 work included complete proximate analyses plus
sulphur and FSI determinations, but these were only done on ane
bulk sample from each seam. Unfortunately, Mitsui reported that
this sample was oxidized, and therefore no definitive coking Torm-
ation is available. The FSI buttoen of the clean coal from the
oxidized sample was only 2 to 3, and Mr. T. Ishihara has expressec
his confidence that fresh samples will provide a product with an
FST of 5 or better.
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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 %
Ash g-9 %
Volatiles 23 - 27 %
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
te 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 expected, if Seam B is found to
be continuous and to average 10 feet thick. For hydraulic
mining, it is assumed that approximately 7C% of the coal will
be extracted, resulting in 50% net clean coal from this one

Tocation.

In addition to this specific locale, the property &lso has the

genlogical poteniial for thne location of more than 2C3 million

tons of coal in place, of which it is confTidently expecied that
at least 10% will be available as clean coal product.

The first priority for the property is to prove the inferred
reserves south-west of the Wildhay River. Deeper drilling has

to be done first to cbtain fresh samples, adits will then be
driven into good cover and proper sampies will be shipped for
coke tests. The deposit must also be tested at depth for struc-
tural and stratigraphic continuity before definite reserve caicu-

lations are possible.

20% of the reserves may be e&bove drainage level.
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The ash content of the raw coal samples from Highwood frea veries
from lows of around 10% up to about 50%. This large variation

is a result not only of -sampling different seams, but alse from
inclusion or exclusion within the sample of various partings in
the seam. Some detailed washability studies were made by the
Fuel Research Laboratories on Highwood coals in 1946, and it
would seem reascnable to anticipate a product containing less
than 10% ash while maintaining a yield of around 75% &t the
preparation plant.

The sulphur contert of the coals varies from 0.35% to 0.8%.
Such values are acceptable. {nly cne reference to phosphorous
is known. This analysis was made by Laucks LaboratoriesInc.
of Seattle (1946) and it says “phosphorous - no trace'.

The coking quality is unknown. Of the eleven analyses mace by
the Research Council of Alberta in 1946, ten report the coal to

be of "coking cuality".

This analyses made by the Fuel Research Laboratories did not use
the ASTM Free Swelling Index. The scale of values reportied
ranges Trom negative values of -500 to positive values exceeaing
+1000. As far as can be ascertained, such values would indiceate
ah FSI of © - 6. Most samples taken are believed to have been
weathered (note moistures exceeding 1.0%), and it eppears likely
that most unweathered, washed samples of Higrwood coals woutd be

of coking gquality.

Two statements by Swartzman of the Fuel Research Laberetories of
the Federal Government are worthy of note. He describes the coals
as volatile coals and further says "on washing, clean frections
may be prépared which exhibit high swelling characteristics".




)

PAGE ]49

It is worthy of note that Manalta - operators of the Ailberta Coal
property adicining the Highwood area - report FSI's of 1 - 5k
with volatiles ranging from 9% to 18% for their properiy. 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 Tow volatile coking coal deposit.

The deposit has the following advantages:

The disadvantages

Thick seams and good reserves

Low volatile coals

Low sulphur content. No phosphor analysis
exists, only & note "no trace"

The area has an open cut potential

The bzlance of the reserves in the range of
200 million tons is applicable to hydraulic
mining

Manalta Ccal Ltd. has an area in the neigh-
tourhood and both areas together may have
the potential for a larger mirne if joint g
venture 1s acceptable '

are:

Part of the reserves are maybe semi-anthracite
The railway connections may create a oroblem;
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 Canaaian Matiornal
Railroac and that will cost already 45 to 60 Million Dollars.
The distance from the rail juncticn to the Port of Prince Rupert
is then an additional approximate 550 to 600 miles. According
to Mr. Olk's information, this would require & freight rate of
approximately 6 Dollars and 2 Dollars amortization for the spur

1ine.

COAL_RESERVES AND COAL QUALITY

fter the first investication results, Notus has 45 Million sht
of strippable raw coal in the proven catecory, and ancther 45
Million sht strippable raw coal in the inferred cetegory.
Including the underground reserves, (plenty of which woulc apply
to the hydraulic mining methods), the total potential calcuiates 5
to 300 Million sht in situ. The ¢pen cut potential is calculated E
on a basis of 10 : 1 (bcyd : 1gt raw coal}. Taking an overbur- |
den ratic of 7 : 1 intc consideration, Mr. 0lk believes that the g
open cut potential would cecrease tc 45 Million sht raw coal. é
The washability test of the coal has indicated a yield of atout !
70% recovering a product of 7.5 to 8.0% ash. In the properiy, é
three seams which are called No. 3, Mo. 4 and No. 7 were <is- ;
covered. The zbove stated reserves refer to only two seams,
namely Mo. 3 and No. 4. No. 7 is of minor significance. Seams
No. 3 and No. £ vary in thickness Trom 15 to 40 feet, but both

seams together have more or less & constant aggregate thickness
of 50 feet. Seams No. 3 and No. 4 have a Tow voiatile coal

( No. & = 19.8% db, Mo. 3 = 18.6% db }. Seam No. 4 gives a coke ,
button (FSI) of 7 to 8, and Seam No. 3 hes a coke button of f
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 quality informations {See Tah.56 ) indicate that the
coal has meciunm to infericr coking properties, but i might well
be suitable in & blend with & high volatile coal.



|

1
1

ract | 52

Tab, 56 : . Chemical Analysis ,ThermaT‘aheoTociéa1 Properties, Kakwa River Deposit, Cyprus Eines
' orp.
Focription..eerrernnnes Adit #1 Adit #1 Adit #2 Adit #2 Adit #3 Adit #3
Seam 4 Seam 4 Seam 3 Seam 3 Scam 4 Seam 4
. Raw floats Raw floats Raw floats
1.60 §5.6. 1.60 S.G. 1.60 S.G.
Moisture % 0.7 0.7 0.5 0.7
Ash, db % 13.0 7.6 21.0 8.2
Yolatile Matter, db 18.6 1B8.6 18.3 19.8
Fixed Carbon, db % 68.5 73.8 60.7 12.Q
Sulphur, db ¥ D.42 0.44 .44 0.45
Togai Eeactive Compqnents ¥ 65.6 £8.4 64.0 7.z
Total Inerts tomponents % 34.4 31.6 35.0 28.8
Mean Reflectance 1.51 1.54 1.33 1.38
Gieseler Plasticity
Start % 453 452 - - 457 248
Fusion Temp °c - - - - - 466
Max. Fluid Temp. OE 471 470 477 466 477 470
Final Fluid Temp.oc 4386 485 - - 486 486 ;
Solidification Tp°C 492 494 486 481 392 495 !
Melting Range  °C 33 33 - - 19 38
Max. Fluidity dd/m 3.1 4.3 0.2 0.2 2.1 5.8
Total dd 28 3z 1 1 15 44
Dilatation '
Suftening Temp. nC 422 422 458 - 476 437 434 E
Max.Contraction i
Temp. %¢. 500 459 500 500 491 473 -
Max. Dilatation
Temp. % s00 485 500 ‘500 500 494
Contraction y 20 at 500°C 25 3 at 500°C 2 at 500°C 20 26
Dilatatian X NIL 13 NIL NIL -19 5 ,
Free Swelling Index 4+ 8 1 1 6 7
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Quality coke oven testing of the coal has only been done in Seam B,
and the results were excellent. A rough estimation of the reserves
in place of this Seam totals to 115 million tons possible category.

COAL QUALITY AKD COKE GVEN TESTS

An average coal quality for the investigated area was calculated

from one borehole, which went through eight major coal seams with
a combined total thickness of 5C feet. The weighted everzt:
nalyses for the total amount of the encounted ccal i3 &9 Toiiows

a
(details in Tab. 57)

RAW SAMPLE 1.45 Flecat
As Received Dry Basis Cry Basis Perc. Float

Moisture % 2.2

Ash % 16.7 17.1 5.8 73.1
Voletile Matter % 22.9 23.4 26.0

Fixed Cerbon % 57.8 58.2 €7.7

Suiphur % 0.34 0.35 0.42

BTU's 12353/1b 12619/1b  14354/1b

Free Swelling Incex 5.4 7.7

It is not known if this average is representative for the whole
deposit. One drilihole seems not enocugh for thail purpose.

More important are the results of an adit driven in Seam B. This
result indicates prime coking cocal. The excellent coking characier-
istics indicate¢ by the AST¥-Stability (58.8) and Hardness (69.8)
and the Japanese Tumbler Test JIS + 15mm value of 95.1 of the singie
coal deteriorates by blending it with high volatile American coal.
More detailed information is Tisted in Tab. 58,
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Tab .87 = COAL ANALYSIS, Moods Kakws River Coal Project
H * F FREE
H £ o £ SWELLING
o ‘ A 4 ASH % R YOLATILE MATTER % FIXED CARBON % SULPHUR § 1.T.01D ]
L SEAN " ¥ ¢ . -
£ T U 45y 145 1.48 V.48 1.45 ‘
mrewvar | f B[ Rewsaeple Floa T Raw Samplebgg,g faw Semply . Raw  Sampla | [Waw  Sample | (mew | 1.4%
3 I £ t Float Float Float |Sample| Float
" K
: I 1 As pry Dry g As Dry | Dry As Dry iry As - bry Dry LY Bry ory
% fec’'d] Rec'd "Basis Batis |'“ Rec'd Basis| Basis flec'd Rasis fasis Rec'd | Basls Bakls | Rec'd | Basis Basis
3 . .
' Float
W-1] 215.7-220.3} 4.6 . [2.5] 3.8 307 6.2 [49.4 | 22.3| 22.g N.2 2.0 43,1 82,0 0.44 0.48 0.60 | 9167 LEL:L) 12,3 4 By
w-7| 59.9 - 66.1) 7.2 22| 2.8 220y 7.3 (621§ 2 EI.J 27.4 51.6 52.4 BE. 0 0.2 | o6.28 0.34 [ 11,433] 11,750 | 14,284 4 ™
-2 | 8.6 - 74.3]| E.T 2.5 9.9 101 4.4 |ss.8 | 244 z5.d 269 '62.9 4.6 8.4 ¢.91 o1 0.31 | 13,380 ] 13,110 W, 791} 8 7 .
¥-2 | tRo.8-184 8] 4.0 2.8 25.4 26.v A7 6.2 | 201 | 21.8 26.6 50.3 E.? 581 p.42| o.44 0.60 {10,885} 11,195 | 14,875| 5y [}
w-2 | 34%.6-353.2]| t6 2.2 | .0 8.4 6.4 |70.8 | 22.2| 22.7] .9 §7.2 50,5 (1% ] g.40] o0.4) o.49 12,020 12,399 | 1007 8 Y .
¥-2 | 427.4-043.2| 8.3 2.6 | 15.8 16z atfree | 2re] z2.4 258 59.46 81.0 9.0 p.40| 0.4 .47 [ 12,4101 12,726 15,051 | 7% L1
W-2 | 446.0-457.7 ) 107 1.4| 2.0 a1 B.7 84,8 | 23.9 | 24.2] 24,8 8.1 §7.5 £9.4 0.25 | ©0.25 0.29 | va,057 | 14,30 14,5141 7 ]
u-z | s25.0-528.9) 1.8 1.5 [14.5  18.7 7.6 |?2.9 [ ev.a 2.6 zE.e 62.3 63,3 69.4 0.3 0.37 | 6.3 1,004 ] 13,210 14,201 ] 3 "
Welghted Average
For toal coal .
{Footage analyved 4. 6ft-%1 ] : )
as_4fe-¥-23 2.2 1.7 X0 5.8 |73.v | 22:9 | 23.4] 26.0 s1.a 59,2 677 0.4 | 0,38 p.42 {12,353 12,619 M54 | 8.4 | 7.7

Note Gradusl Decrease 1o Yolatile Hattor I

fl

{1.4% Float] Hith Depth,
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Coke Oven Charges

Percentage of Coals

In Charge:
Kakwa Seam B ' 100 30 !
High Yolatile Ref, Coal : 100 10 k1 B
Low Yolatile Ref, Cpal : 100 4

Proximate Analysis : |

Ash % 7.2 $.6 7.0 5.5 5.1
Volatile Matter X 23.4 5.¢  19.1 32,1 3.0
Fixed Carbon % 60,4  59.9  73.9 62.4 63,9 . :
Sulphur % . 0.41 0.54 0.66
Lin#ar Expansion . |
Bd. 52 1b/ft7 at 2% mofsture % -4.0 =355 +7.0 ,
Gieseler Plasticity
Start °c 'L} 391 N7 -
Fusfon Temp. ¢ 446 03 435 .
Hax. Fluidity Temp. o - 462 429 448 : i
Final Fluidity Temp. % 488 1715 470 1
Selidification o 490 478 478 ; !
Melting Range % 55 BE . 53 ‘ i ;
Max. Fluidity dd/m 56 27900 17 - i ! {
1
Dilatation _ . |
Softening Temp. % 399 35 428
Nax. Contraction Temp. °¢ 450 402 482 : ! i
Max. Dilatation Temp.  OC 478 440 482 - :
Contraction % 25 27 22 "’; |
Diiatation z 28 190 .42 . : i
. i
Free Swelling Index 7 ™8 -
!
Carbonization Data . !
Net Weight in Charge 1b 545.7 547.6 '520.31
Mofsture in Charge % 3.0 - 2.9 3.2i
ASTM Bulk Density 112 8.5 49,5 48.5:
Oven Bulk Deniity 1bs£13 51,3 " 81,3 50.7. {
Resultant Coke R T ;
Ash % . : 8.6 Co7.3 . 7 3
Volatile Matter % 0.2 : 0.4 0.7 !
Fixed Carbon % 91.2 : 52.3 gz2.2 i
Sulphur ¥ 0.36 0.65 0.5 !
Carbonfzation Results i
Grass Cokfng Time hr:min 9:30 %00 10:20
Maxfmum Wall Pressure 1b/in® 0.77 0.35  0.60 |
Coke Yield Actual % T 78.7 C 73t 7.0 i
Mean Coke Size, in 2,02 .1.e3 z.23 !
Apparent Spec. Grawity 0.933 0.833  0.89 I 1
Percentage -3" {Breez_e} 3.0 - 3.0 3.4 [ l
Yumbler Test (ASTM) ) _ : '
Stability Factor 58.8 : 51.7 53.7 °
Hardness Factor 69.8 . 65.6 69.7 j
|
Japanese Tumblér Test (JIS) :
{cumulative percentage retained on) 1
50 mm sfeve ' 22.5 - 13.0  14.1 |
25 mm sieve - 90.4 o B7.5 85,7 |
15 mm sieve 95.1 2.9 91.6 .

Tab. 58 : Coke Oven Test Results, Kakwa River Seam B, plus High
Yolatile Reference Coal,
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Total Bank
Raw Coal Met Clean Clean Coal Plant Cubic Yards

Pit Raw Coal Ratio {to 1) _Coal Ratio (to 1) Recovery Overburden
Isolation Ridge 5,512,717 8.41 3,744,903 12.38 75.46 46,369,370
Isolation South 10,040,95] 10.22 7,158,201 14.23 79.21 101,891,970
Honeymoon 5,014,692 9.14 3,168,307 14.47 70.20 45,843,000
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
Qutlook Ridge 3,706,757 4,210 2,191,207 7.10 65.68 15,553,490
Subtotal - South Pits 30,412,772 7.80 19,849;989 11.89 72.51 235,910,196
TOTAL - ALL PITS 50,981,132 8.83 33,921,400 12.68 430,014,536

Tab. 59

: Open Cut Coal Reserves, Isolation Ridge

6GL 9boy
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For the aopen 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 : 1gt raw coal) or 12.68 : 1 (becyd : 1gt clean coal).

The hydraulic potential to drainage level is 200 1gt 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 in Tab.6C .

The high weighted average of 0.37% P205 or 0.16% P is the factor
which makes the deposit uninteresting for us.

Pit Tnherent Volatile cal. Value

275
Moisture % Ash & Matter %  Sulphur & BTU/LB

Isolation Ridge 0.38 7.13 20.43 0.63 14 630 .36
Isplation Ridge South  0.50 7.53 18.74 0.57 14 396 £6
Honeymoon 0.£5 0.6% 18.83 0.67 1& 024 .2b
Average North Pits 0.46 7.91 19.21 0.61 14 375 0.3%
Coal Top 0.48 8.49 20.63 0.51 14 179 .37
Cutlock Ridge 0.70 10.02 20.85 0.55 15 284 ¢.27
Average South Pits G.50 §.66 20.65 0.51 14 145 0.36
TOTAL ALL PITS 0.48 8.35 26.05 0.55 14 241 0.37

Tab. 60: Weighted Average of Clean Coal Quality, Isolation Ridge
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The resuits of the coke cven tesis are listed in Tab. 61. It
is obvious, that the coal can most likely cnly be used és a
blending coal. Blending of coal material of all adits with
high volatile reference coal has a negative influence on 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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CCMPONENT COALS IN CHARGE [T by wt. onm <b)

Composite Sample [incli. adit Ne.l) 100
Adit 3A = Seam 7 Lawer 100 .
Adit 4 = Seam 7 Upper 100
Adit & = Seam 7 Upper 100
Adit 6A = Sgam 7 Upper 100
Adit 68 = Seam 7 Upper 100
Adit 6C = Seam 7 Lower 100
Reference Hy Coal
GIESELER PLASTICITY
Start o¢ 443 443 462 437 434 442
Fusion Temp. °¢ - 6 - 443 - 243 453
Max. Fluid Temp. % 457 468 477 465 463 466
Final Fluid Temp. nC 482 4886 484 488 487 454
solidification Temp. J¢ $88 455 490 492 452 490
Melting Range . % 13 3 2 51 51 42
Max. Flufdfity dd/m 2.9 8 2.5 1) 65 5.2
DILATATION
Saftening Temp. % 428 434 437 422 407 402
Max. Contraction Temp.oc 500 417 47§ 4E65 458 45]
Kax, D¥latation Temp. oC 500 503 457 494 479 471
Contraction . ¥ 24 25 22 27 26 27
Dilatatian 1 NIL q -8 41 21 18
FREE SWELLIKG IRDEX kL 7 [ 8 Ely 5
CARBONIZATION DATA '
et Weight in Charge 1b £27.9 527.8 524.8B G52&.6 §17.3 51%.1 518.4
Moisture in Charge % 3.2 3.1 3.2 3.4 3.4 3.3 2.9
ASTH Bulk Density {Wet) lb/ft3 18.5 48.5 48.5 48.5 48.4 48.5 48.5
"Oven Bulk Density (db) 'Ih.u’ft3 BT.5 S51.5 51.2 51.2 &0.68 50.4 ,50.3
CARBONTZATION RESULTS
Gross Coking Time hr:min 9:45 9:35 9:30 9:15 B:40 8:50 g:45%
Max. Wall Pressure 1b!in2 0.44 D.66 0.66 0.52 0.31 ,0.30 0.99
Coke Yield Actual k3 76.9 77.5 75.% I6.5 78.% 17.7 78.8
Mean Coke $1ze in z.08 2.11 1.1 1.94 1.34 2.03 1.93
Apparent Spec. Gravity 0.971 0.243 0.509 0.910 0.957 0.952 0.928
PERCENTAGE -% Inch {Breeze} 0.8 4.4 11.B £.2 3.7 4.4 4.4
TUMBLER TEST (ASTM) . ‘
Stability Factor 48.3 57.2 §3.5 E5.3 50.3 14B.4 54.5
Hardness factaor 59.7 &68.1 &4.5 E9.2 70.0 EG6.1 65.3
JAPANESE TUMBLER TEST (115}
{eunulative percentage retained on)
50 mm Siave _ 13.7 6.8 26.6 13.% 18.9 10.8 13.86
25 mm Steve 19.7 84.6 B7.0 g8.8 #85.0 8?38 87.13
15 mm Sieve 90.9 94.3 93.4 93.8

26.5 92.1

52.%

Tab . 61

Coke-Oven Test Results, Isolation Ridge
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4.21.2 COAL RESCRVES

The open pit coal reserves are tabulated in the following
Tah. 62. The overburden ratio of the Big Pit area, which
accunulates the bulk of the reserves is relatively high
and calculates to 10.7 : 1 (beyd : 1 1gt raw coal) or

9.56 : 1 (beyd : 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 1gt raw coal).

4.21.3 COAL QUALITY

For the guality information, the quality summary of Paul Keir
Company is copied here. Further information on the seams
characteristics are stated in Tab. 63, which was compiled by
¥r. Jarc Horacek. The coals do not form a useable coke by
themselves, but blending with high volatile coal may preduce
a satisfactory coke. This statement is only indicated by the
JIS + 15mm drum index anc not by the ASTM-Tumbler Test.

4.21.4 PAUL WEIR COMPANY QUALITY SUMMARY

Findings from the analyses and testing of cores, cutting &and
adit samples of the Copton areca coal seams can be summarizec

as follows:

1. Seam identivication is possible by the use of sulfur,
F.S.I. and dry ¥MF volatile metter of the 1.40 Float
fractions of the diamond drill core samples. Reverse
circulation hole cuttings are considerably less reliable.

2. Although the F.S.I. and volatile metter tend to increase
with the usper seams over the lower seams, variaticns can
be Tound over the gecgraphical area. ATl the seams cen
be classified by ASTM Standards as of low volatile rank.

3. Dry, minerel-vziter-free Siv velues are high, running
15,700 to 15,822. Volatile matter on the seme basis runs
18.53 percent.

from 17.15 to
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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.€2
percent. The No. 4 Seam sulfur averages 0.34 percent.
The raw coal ash averages 19.2 percent.

F.5.1. for the No. 4 Seam averaged (D.D, cores) 4; the

No. 5 Seam, 5-k; the Xo. 6 Seam, 7; the No. 7 Seem, 5;

and the No. & Seam, 8; all on 1.40 Tloat ceal. The
composite of Nos. 5, 6 and 7 in the Big Pit to be mined
was 5-% and the total for the Bic Pit was 5, beased

upoh core anhalyses. The adit samples were iower in F.S.1.,
averaging only 3-% for Seam No. 4; 4-% for Seam Ne. 5;
and 3-% for composite Seams Nos. &, 7 and 9. A1l adit

‘samples were at approximately a 7.0 nercent ash Jevel.

Gieseler fluidity in all cases, except for the small
amount of No. 8 Seam, was low, running not over 1.5 and
the No. & Seam was erratic, ranging from 1.7 to 25.3 DDPM.

Tests show a1l the seams to be friable coals with Harc-
grove grindabilities of 86 to as high as 126,

The ash fusion temperatures of all seams are high, being
2700°F plus.

The mineral analysis of the ash shows P205 Trom 1.00 <o
2.18 percent. The latter pertains only to Seam ho. 5.
A11 seams have a high silica-alumine content. They are

characterized by low Fe2 03 and Cal-Mg0D contents.

Petrographic enalyses by the oil reflectance method show
relatively high inerts in relation to reactive macerals.
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Due to the variable weathered nature of the vitrinites,
it was found impossible to make normal coke strength

predictions.

Big Pit analyses compared to the overall Copton area show
good agreement and indicate overall uniformity of product.
Close agreement between the “Zone 7" Seams (5 to 8) and
the No. 4 Seam analyses should simplify the blending of
these coals. This is further evident in the sizing and

washability analyses.

Coking tests indicate that Cooton coals cannot be coked
by themselves, but when properly blended with high
volatile coals, can make a satisfactory sirong coke.

Possible yields, ash, sulfur and Btu values are as follows:
a. Raw Coal {dry besis) using & percent dilution
Tactor in mining

Ash, % Sulfur, % Btu -
16.2 0.45 12,470
b. Clean (washed c¢oal) dry basis, including 4 per-

cent dilution fTactor, washing at 1.6%5 specitic

gravity:

Yield, % Ash, & Sulfur, % Bty
79.9 7.2 0.44 14,518

c. Clean (washed ccal) dry basis, including 4 per- |
cent dilution factor, washing at 1.4C specific

gravity:

Yield., % Ash, % Sulfur, % Etu
£8.2 4.8 0.43 14,928
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Amalvses and Tests
SUMMARY
SEAM No. |ALL SEAMS-hauckalty ]
Iﬂ!g SEAM DA.TA
SHGMIFICANCE [ Sien -ruagor ) 54,03 fram meTlie
THICKMESS AVE| =% shewn
THCKINESS RGE
RESTRVES —_
[&rG BT AREA JIN PLACE boshn bl -....l-u.r- TR ETER SOURCE OF DATA Fi-1)
LOrG TON- 104|11o$95 r‘; 97 551 QHHER REFERENCES i': L
ME TRIC TON- 103, 1 | .
NS METHOD TRICE AwD snon;r. AUTHOR OF SUMMARY | Jars Hormchek J
POTEMNTIAL Pnonucnonip-h,-s-hﬁmw 25 yews AT E Maorut 1974
. & Da% b w”-.t_".-.n-n
QUALITY DATA i
KIND OF SAMPLE MERMGEOF] A kKM ARKH, KH-X DB, TANKH, . Gh ] i
| EAM T4 .8 e 7 "8 63Ta8] _
“{sEAM THICKMESS ~ L.V zee LAt a5 o6 ., 251 9.1
“SAMPLE RECOVERED | : 1 . !
RAW COAL
[FPRAAMEIEE
. PRONIMATE AMALYSIS JHIT
MOISTURE a3 racaived _ | % B . H I -
ASH 2| | mee 1315 92 _ w8 s .
VOLATHE mtreu T e %22 1591 - i : LB
FINED CARROM % . : ; . e
CALORIFIC VALUE A ﬁa-w TARAL 11 B8 —
SULPHUR * 092 OE% X .. 056 ; P
F5) 3 4% 3%
WASHED COAL
semnm._ SPECIF GRAVITY 149 . 182 ECR 145 [T . 151 . __J
FLD % it TRy £92 T4 52 69 653 ’
. FRM\M_NAL\‘SIS
MOISTURE las received) % 127 FET] 095 | 1L - . —— — . -
ASH I Y e 575 __ 513 -1 66D I 1| T, +- |
YOLATILE MATTER | % T e AL $17E kL 1813 116
FIXED CARBON L Tr2s DT © 7RIS 7583 .
CALORIFIC VALUE a 14?4-1 14883 45157 14785 ®»as5t s
SULPHUR % 054 068 el D4 (14 Li.est o
. FS1 4 & 7 4% 8 4%
ULTIRMATE AMALYSIS {dry boris
"_a\‘S——L__L'__cAu N S Beaz B ELE PR A
fwyproGEN T T _ T 1t 420 Coapy T _ 418", .
| onyGENn =] .. 768 2 , , 259
MNITROGEN % 109 o9 ) 0s
> CHLORINE 3 010 D o i 0.08
DRY MINERAL MATTER FREE
[ VOLATILE MATTER % [EEA EEL © 1798 | 1767 ECED _l
CALORIFIC WALE 2 15750 15 806 15 208 15794 =749
ASH_ANALYS(S 3
P Oy E Dol 141 91 169 109 |
5 Op X 5500 556! 5385 217 Sy
Al O b3 MEe | Coareg 2634 2908 S > - R
Faz Oy 1 4 35 . EL aH 160 | 4127 .
Ca 4 486 1% 3 444 522 |
LMa O % 073 0w 109 060 pEY
FUSIEILLTY GF ASH
SOFTEMING TEMPERATURE | °F 270 LR 2900+ | 2640 X3 I
FLULD TEMPERATURE i 2700+ 2S04 : 37504 2750+ [ :
. T80 i 3a00 FELE »000+ 3 oDO+ 000+
. HARDGEOVE GRINDABILITY 96 - v 970 fall] ! 444 . H
PLASTIC PROPERTIES
GIESELER PLASTICITY :
AMITIAL 1EMPERATURE C a5z ago | A6, - | 498 : e bl e
TEMP AT MAX FLUIDITY | at0 | €9 | " 4yt PoaT i ! T2 P A
FINMAL TEMPERATURE * 4872, 485 LA, 485 : o P e—
MELTING RANGE B 30 a5 . 51 7.V sy s ] - ' O
MAXIMUM FLLIDITY ader o7 | L 105 | i 135 | 13 1171+ 253 ! 169 : :
AUDIBERT-AREL DL ATATION
_w  [fanxiMum CONTRACTIONT % -2 Ve Po. o TET
MANIMUM DILATATION % I T 28 i 1 I T 1 A _
TENE AT MAK CONTRACTION] *C i T 476 ! { ; 47 ¢
. COXKE PRQPERTIES i
CORIMG PRESSUKE P | 090 | NEE ' : . } . 784 |
COKE YIELD REJ B15s | L BE4S : : 48 ) i .. | Bues .
SCREEM TEST -ratmnad ;2] ¢ stz ] S ETOY | R | 6BOS i . | 6858 - L
SHATTER TEST.rolained m 2°| % | [ °2 i @16 ' tenp ! T oed0T ] | N &568 | -
ASTM TUMBLER STABILTY | % R TE L4573 ; : ; , s I S T
NS DRUM TEST on15mm. |™ tors ¢ | Bbar : ; . &lés 820 .
APPRSINT STECIE GRAvITY | | L. 0% | i ooz ! O S P N 5 P e
. |roromuTy % [ “saoy | =163 | [ | =ass | | 5035 |
PETROGRAPHIC AMALYSES
MEAN MAX REFLECTAMCE
ALL VIFRIMNITES _1er . ¥eT | 3 . e i— b~ JUN S [,
VITRINCIDS ) U | T To1es | R o K i } —_ Vit e
PSEUDOVITRINGIDS R b P10 : ;i | L |
MACERAL COMTENT
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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 cocal guality is given by Mr. D. F. Symonds,
Birtley Engineering (Canada Lid.,), which is submitted as
follows. (The important conclusions are underlined):

Seam B:

This seam represented the most oromising overall prospect in
terms of coal quality. Excellent yield velues of approximately

90% can be expected at 2 - 3% ash and 22.0% volatile [cdmnf basis).

Good swelling properties were also encountered in the composite

analyses.

Howaver, the upper part of Seam B in hole number 4 did give pcor
FSI readings. The macroscopic petrographic analysis indicated

that this depressed vaTue was due to petrography rather than any
cxidation. The sulphur content values 7or this seam were above

average,
SUMMARY : Excellent yield-ash characteristics
Low/Medium Volatile Content
Good FSI
Above average sulphur for W. Canada, but
still less than 1.0%.
Seam C

It is noticeable with Seam C, that not only is there & high pro-

pertion of inert material occurring as bands within the Seam, but
that much of this material remains locked within the coal itself,
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even afier washing eng subsequent sink-float analysis. The
result is that the overall yieild-ash characteristics of this

.seam are poor. The sample from hole 5, however, is the excep-

tion giving a yield of 90% 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
adcded into the clean coal sample, rather than the more de-

sirable froth Tlotation ccncentrates.

The swelling characteristics of Seam C were generally good, al-
though the low value encountered in Samples 1-A and 3-C may

give some cause for concern.

SUMMARY : Yield-ash characteristics: noor
Low/Medium Volatile Content
Average FSI
Average Sulphur

Seam [

It appeared that the distinct bancing of coal &nd shale that
occurred vor Seam D, in hole 2, graded into a more univorm
inferior coal in hole 4. Regrettably. the good characteristics
of the individual bands in hole 2 are destroyed when the whole
section is considered as one seam. The FSI vaiues are gereraily

good.

SUMMARY = Yield-ash characteristics: pocgr
Low/Madium Volatile Content

Averege Fil
Averace Sulphur
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Unnamed Seams

Composite Semple € 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% VM {dmmf)).

SUMMARY < Excellent Yieid-ash characteristics
Low VYolatile Content {Coal is bordering on
Semi-Anthracite)
Poor FSI

Composite Sample D from Hole 2

SUMMARY : Poor Yield-ash characteristics
Yedium Volatile Content

Averace FSI

CONCLUSIONS

The overall characteriscics of the roal samples are good.
The clean coal ash contents are very low; the volatilie corzent

lies in the cesirable low to low/medium rande and the FSI values

are aenerally acceptable. Unfortunately, the coal seems are broken

up by shale bands, which would have to be minad with the cogl
sections. As a result, the vield-ash characteristics are poor.

The results have shown that the ccal quality is generally good;
the problem, however, is locating uninterrupted seams of economic

thickness (greater than 8 feet).
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SAVANNA CREEK DEPOSIT

The Savanna Creek denosit, which is adjacent to the Isolation
Ridge depcsit, belongs to Bralorne Resources Limited. Cur group
has not shown any interest in this deposit, because of limited
reserves in situ and the likelyhood of high phosphorous content.
The seams of Ispnlation Ridge extend directly into the Savanna

Creek property.

LOCATIGN

The Savanna Creck deposit is located in Alberta, between the towns
of Canmore and Coleman, directly north of the Isoleticn Ridge
deposit and approximately 12 miles east of the operating Foraing
River mine. The railway distance to Robertsbank would be approxi-

mately 775 miles.

COAL RESERVES AKD COAL QUALITY

Two seams are known in the property, which are called A-Seam and
C-Seam. Both seams are dipping 589 and have a combired thickness
of 6.7 m. Both sezms accumulate 10 million tons in situ of G/C
potential and 25 million tons of U/G potential in situ. The G/C
potential is calculated on a 10 : 1 {bcyd : 1gt) raw coal basis.

The quality of seams known to us is as follows:
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SEAM A C
Ash% 5 9
Volatile Matier % 22.5 - 23.0 27.0
Inherent Moisture % 1 1
Sulphur % 0.35 0.36
FS1 8% 6%
Fluidity dd/m 38

The washery 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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