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AN COAL RESOURCES
from literature (1) and (2)).

THE CANADI (The following text is more or less copicd

The most comprehensive Canada - wide report was thet prepared Tor

the Royal Commission on Coal (1646) by Dr. B.R. MacKey of the

Geological Survey of Canada. He used the following parameters Tor

his calculations: Al ccal seams of Jess than 3 Teet (with very Tew

exceptions, notably in New Brumswick) were excliuded from the calcu-

lations. For the depth limitation, a meximum of 4000 feet was

adopted for Nova Scotia, 2500 feet for the bituminous mines of

Alberta and British Columbia, and SC0 feet Tor New Zrunswick,

Ontario {Onakawana), Manitcba and Saskatchewan,

Hith the use of these limiting parameters, MacKey arrivec &t
estimates of MINEABLE Coal, corstituting the tonrage of coal

considered to exist in seams of mineabie thickness {under

existing technolagy) and lying within the reguirec vertical

distance below surface. FHis resulis by provinces were {Teb. 1 .

Province Prohbeble  Possible  Totail Per {znt

Nova Scotia 1,187,060 1,147,000 2,344,080 2.4
New Brunswick 85,800 17,5C0 iCh,200 G
Ontario 100,000 50,000 120,630 C.7
Manitoba 33,600 67,200 160,200  G..
Saskatchewan 13,126,0C0 11,004,000 24,130,000 24.¢
Alberta 34,437,000 13,436,000 &7,873,C0C 4&.¢
British Columbia 11,783,000 7,034,0C0 1£,825,8C0 1¢.Z
Yukon 434,000 1,448,000 1,883,000 1.6
Northwest Territcries 123,000 2,489,000 2,828,000 2.7
Carada total....... ... £1,352,4G0 36,687,700 98,04C,100 1C0.%
Tab, 7 : Mineable Coal in Canaca (in thousands of tons)
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The report indicated that Canada possessed about 61.35 billion

tons of Probable plus about 36.69 billion tons of Possible
for a total of 98 billion tons of MINEABLE Coal.

Under this

assessment, probable reserves mean coal which "by direct mining

experience and by drilling, by continuity to existing workings

and areas drilied, or by extensive geological data can be reasonably

expected to exist."

Possible reserves mean cocal " the reasonable

existance of which is based on 1imited geoclogical data and limited

prospecting"”, also coal "whose recovery is problematical due to

its inferior quality and/or its relative inaccessibility".

The Mackay report then recognized that not all of this MINEABLE
Coal in situ would actually be extracted and brought to surface

a5 production,
age recovery rate at 50 per cent and, with use of this rate,

To allow for this, he adopted the reasonable aver-

arrived at the following estimate for RECCOVERABLE Coal (Tab, 2 ).

Province Probable Possible  Total Per Cent
Nova Scotia 983,000 573,600 1,556,600 3.1
New Brunswick 44,900 5,800 50,700 N
Ontario 50,000 25,000 75,000 .2
Manitoba 16,800 33,600 50,400 N
Saskatchewan 6,563,000 5,502,000 12,065,000 24.4
Alberta 17,218,000 6,718,300 23,936,300 48.4
8ritish Columbia 5,897,000 3,517,200 9,414,200 19.0
Yukon 217,000 724,900 941,900 1.5
Northwest Territories 70,000 1,244,900 1,314,900 2.7
Canada total............ 31,059,700 18,345,300 49,405,000 100.%

Tab, 2: Recoverable Coal in Canada (in thousands of tons)



FPAGL 3

With respect to the rank of the Canadian Coals, MacKay reported

RECOYERABLE Coal as follows:

By Rank Probable Possible Total Per Cent
Bituminous-Low Volatile 4,882,900 2,703,900 7,586,800 15
Bituminous-Medium Volatile 11,152,300 24,032,700 15,185,000 31
Bituminous-High Volatile 4,951,900 3,482,800 £,434,700 17
Sub-bituminous 3,122,600 1,155,300 4,277,900 g
Lignite 6,250,000 6,970,700 13,923,500 28

Total, all ranks........ 31,059,700

Tab. 3 :
of tons)

The location of the above ranks by
Bituminous-Low Yolatile --
Bituminous-Med Volatile --

Bituminous-High Volatile --

Sub-bituminous --
Lignite Coal --

18,345,400 49,405,000 100

Recaverable Coal According to Rank in Canada (in thousands

provinces are:

In British Columbia and Alberta

In British Columbia and Alberta

In British Columbia, Alberta and the
faritimes

Plains of Alberta

Saskatchewan, other western provinces,
the Arctic and Cntario

In 1870, a re-assessment of the measured ccal reserves of Western Canada
was made by Mr. Latour and NMr. L. P. Chrismas of the Depariment of

Energy, Mines and Resources.

This report categorized the coal resour-

ces of Saskatchewan, Alberta and British Columbia under the following

headings:



Measured or Proven Resources

Indicated or Probable Resources

Inferred or Possible Resources

raGL 4§

As defined in this 1970 report, MEASURED RESGURCES mean coal about
which so much is known that it can firmly be expected to exist

and for which calculations are judged to be accurate, say, 20 per
cent. The terms INDICATED AND INFERRED correspond respectively

to the probable and possible reserves of the MacKay report. The
1570 re-assessment indicated as follows:

Province Measured Indicated Inferred Total
British Columbia 7,328,600 11,175,400 40,953,000 59,457,000
Alberta 2,203,900 32,096,100 12,840,200 &7,240,200
Saskatchewan 291,500 7,024,000 4,698,400 12,013,900

Western Canada Total 9,824,000

50,285,500 58,591,600

118,711,100

Tab. 4 : Coal Resources of Western Canada by Province {in thousands

- of short tons)

Province Measured

Indicatea Inferred

Total

Low and Medium Volatile Bituminous

Alberta
Inner Foothills
Luscar Formation 542,000
Inner Foothills
Kootenay Formation 440,100

7,426,560 3,535,400

12,193,700 3,831,100

11,503,500

16,464,960

Alberta Total 982,100

19,620,200 7,366,500

27,568,800
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Province Measured Indicated Inferred Total
Low and Medium Veglatile Bituminous
British Columbia 6,943,000 10,775,000 40,480,100 58,198,100
Rank Total 7,825,100 30,395,200 47,846,600 36,166,900
High Volatile Bituminous
Alberta
Quter Foothills 6,278,600 3,043,700 9,322,300
British Columbia 45,600 100,400 172,900 218,500
Rank Total 45,600 6,379,000 3,216,600 9,641,200
Subbituminous
Alberta .],221,800 6,197,300 2,530,000 9,849,100
Lignitic
British Columbia 340,000 300,000 300,000 40,000
Saskatchewan 291,500 7,024,000 4,698,400 12,013,800
Rank Total 631,500 7,324,000 4,998,200 12,953,900
Grand Total 9,824,000 5(,295,500 58,591,600 118,711,100
Tab. 5 ¢ Coal Resources of Western Canada by Rank and Province

(in thousands of short tons)

The above estimate corresponds approximately in definition with the

mineable coal reported by MacKay, although it relates to Western

Canada only and &lsc shows a much larger tonnage reflecting a

greater knowledge gained through new exploration by industry.

The author did not attempt to go further by allowing for a pro-
bable percentage of extraction and showing RECOVERABLE coal as

did MacKay.
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Briefly, the 1970 report did confirm earlier estimates that Canada
possesses very large reserves of coal, measurable in hundreds of
years of supply, even at greatly increased levels of production.
Significantly, also the report showed that we have firm know-
Tedge about of relatively high percentage of the total as re-
presented by the 9.82 million tons of MEASURED coal {about 8%

of total coal). An important observation by the author was

that only 7 percent of the MFASUREDR bituminous coal (low,

medium and high volatile) can be extracted by surface mining,

that is 0.56 bitlion tons.

The bulk of the MEASURED reserves must be won by undergrcund
method. This underlines the need for an early and vigorous
development of new underground mining methods suitable for
the thick, highly inclined and severely faulted coal seams
of the bituminous coal fields.

Although the above geological reporting and coal analyses programs
have been of value in defining the Tocations, magnitude and broad
characteristics of the Canadian coal resources, there remains

a major task of determining how much of this coal can be economi-
cally extracted with known technology (RECGVERABLE COAL). The
office of Exploration und Bergbau GmbH of Canada in Calgary has
1isted in Tab. 6 some of the recoverable coal of some known de-
posits of bituminous coals in Alberta and British Columbia wnen
parameters for the calculation where available. Otherwise the

in place or clean coal is stated in Tab. 6.
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ALBERTA
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LOW AND MEDIUM LOW AND MEDIUM

7% VOLATILE BITUMINOUS VOLATILE BITUMINOUS
(IN KOOTENAY FORMATION) (IN LUSCAR FORMATION)

- - . r P

[ pign JOLalILE ., SUBBITUMINOUS Fie LIGNITIC

Fig. 2 :  GENERAL AREAL DISTRIBUTION BY RANK OF HIGH POTENTIAL
COAL DEPOSITS OF WESTERN CANADA

DISTRIBUTION BY RANK OF WESTERN CANADIAN COALS { Fig. 2 )} (2)

The general areal distribution by route of the cocal deposits of
Western Canada is shown in Fig: 2. It is gquite evident that
westward from the Tow route lignitic ceposiis of Saskatchewan
there is a steady progression upward in rank fhrough the sub-
bituminous coals of the Alberta Plains and the high volatile
bituminous coals of the Outer Foothills belt to the Tow and
medium volatile bituminous coals of the Inner Foothills Belt
of western Alberta and southeastern and northeastern British
Columbia. Though not shown, coals of anthracitic rank do
occur in the Inner Foothills Belt, notably in the vicinity of
Canmore, Alberta, some 60 miles west of Calgary. This pro-
gression upward in rank from east to west is attributable
mainly to the fact, that from east to west the coal measures
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are increasingly geologically older and this greater degree of
maturity is manifested by an increase in the rank of the con-
tained ccal. The relatively high rank of the coals in the
mountain belt is attributable mainly to the heavy load placed
on the seams in the geosyncline that occupied the present
position of the mountains with structural deformation playing
only a minor role in the upranking of the coals (the last
evaluation of processes leading to the formation to the
present distribution of rank is a scientific approach to the
problem by Mr. Latour (2)).

YUKON TERRITORY

The coal deposits of the Yukon are of Mesozoic and Tertiary ages.

9

In the southwestern part the Mesoczoic coals occur in two formations,

the Laberge and the immediately overlying Tantalus Formations.
The Laberge is regarded as Lower Jurassic with possibly some
Upper Jurassic, and the age of the Tantalus Formation is con-
sidered to be Upper Jurassic and Lower Cretaceous. The Mesozoic
coals are mostly bituminous in rank, and the most important
occurrences are at localities 5, €, and 7 (Fig.3 ).

The Tertiary coals, which are all lignitic, occur in Yukon and
White River drainage areas in the western part of the Yukon
(Locs. 1 and 2), Upper Liard River in southeastern Yukon (Loc.4)
and in the Bonnet Plume area (Loc. 3) in the northern part of the
Yukon.

NORTHWEST TERRITORIES, MAINLAND

Only three occurrences in this large area are worthy of note.
Four seams of lignitic coal occur in Tertiary sediments on the
west side of Great Bear take (Loc. 8, Fig,3 ). Upper Cretaceous
strata on the northwestern edge of Mackenzie River delta contain
at least one seam of high volatile bituminous coal {Loc. 9).
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This seam was mined for several years and thé ccal used as a fuel
at Aklavik. Seams of subbituminous coal of Cretaceous age occur
at locality 10, with one seam reported to be 25 feet thick but
containing some bands of shale.

NORTHWEST TERRITGRIES, ARCTIC ISLANDS

There are now a sufficient number of reliable reports of coal
seams of mineable thickness to indicate that the Arctic Islands
coal deposits are extensive. The rank of the coals contained
in these deposits is still uncertain as most analyses to date
have been made on samples of severely weathered coal taken

from outcrops. However, it seems safe to say that generally
the coals are poorly consolidated and low in rank, setdom exce-
eding the subbituminous rank.

Subbituminous coal of Pennsylvanian age occurs on Cornwallis
Istand {Loc. 13, Fig. 3 ). Lower Cretaceous or Jurassic
subbituminous coal is present on Baffin Island {Loc. 14).

On Prince Patrick Island {Loc. 12} there is subbituminous

coal that is Early Cretaceous in age. On the north coast

of Banks Island {Loc. 11) there is Upper Cretacecus coal of
lignitic rank. Ellesmere Island {Locs. 15 to 20) appears

to be underlain by much coal. These deposits are Late Cre-
taceous or Tertiary, and all the coal is lignitic. Medium
volatile bituminous coal of Late Cretaceous or Tertiary age

is reported on Axel Heiberg Island (Loc. 17), but the reliability
of the analyses is questionable due to the nature of the sample
provided.

In British Columbia, except Tor the depesit in the southeastern
and northeastern parts, the cocal deposits are confined mainly
to small, widely separated areas, and the coals exhibit a wide
range in rank.
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Fig: 3 . : Coal Occurrences in YukonTerritory and Northwest Territories
Coal Occurrences in Morthern Canada (2)

Fig. 3 shows the locations and ranks of coal occurrences where one or
more seams are known to be at least Resources and Description of
Western Canada Coal Deposits (2).

Western provinical coal resources, in decreasing order, are British
Columbia with 50.1 per cent, Alberta 39.8 per cent, and Saskatchewan
10.1 per cent. This order differs considerably from previous esti-
mates (see Tab., 1 } which placed Alberta in the leading position,
followed by British Columbia and then Saskatchewan. The change in
order between Alberta and British Columbia has been brought about,
not because Alberta'’s resources are considered any less than betore,
but rather because it is estimated that British Columbia now pos-
sesses significantly greater resources than before. This increase
in British Columbia's resources is due to the great increase in
exploration in southeastern British Columbia in the past few years.
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Exploration in Alberta has been progressing at a slower rate because
of the very large area to be explored and the more inaccessible
character of much of the terrain.

SASKATCHEWAN

Saskatchewan's coal deposits, all lignitic in rank, occur in a
belt along the southern adge of the province and are contained
in the Ravenscrag Formation of Early Tertiary age. This belt
is the northern fringe of a Targe basin that extends through
western North Dakota and eastern Montana.

The coal measures attained their best development in the de-
velopment in the Estevan area where eight seams are recognized
of which only four have thicknesses of five feet or more., Alil
four have been mined in the Estevan area, and production has
been maiﬁ]y by strip mining. Only in the Estevan area has there
been sufficient exploration to permit estimates to be made of
measured resources, '

The resources are shown in Tab. 7 . The measured reserves re-
present only that coal contained in seams fTive Teel or more in
thickness at depths not greater than 150 feet from surface. The
same 1imit of seam thickness applies to the indicated and inferred
categories, but the depth of overburden is extended to a

maximum of 500 feet.
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District Measured Indicated Inferred
Estevan 291,500 1,044,400 487,200
Radville Block 2,352,000 1,008,000
Killowbunch Block 2,408,000 2,184,000
Wood Mountain Block 61¢6,000 672,000
Pinto Butte Block 44,800
Eastend Block 570,000 268,800
Cypress Lake Block 33,600 33,600
Saskatchewan Total 291,500 7,024,000 4,698,000

Tab. 7 :
short tons)

ALBERTA

Coal Resources of Saskatchewan (in thousands of

Coal-bearing formations underlie much of the southern half of

Alberta and contain coal of all ranks under a great variety

of geolcgical conditions.

The coal deposits are readily grouped

into three large areas that extend throughout the province parallel

to the mountains.

are shown in Tab. 8.

These are termed the Plains Area, Quter Foot-

hills Belt and Inner Foothills Belt. The reserves for each zone
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District Measured Indicated Inferred
Plains Area 1,221,800 6,187,300 2,530,000
OQuter Foothills Belt ' 6,278,600 3,043,700
Inner Foothills Belt

North {Luscar Fm) 542,000 7,426,500 3,535,400
South (Kootenay Fm) 440,100 12,193,700 3,831,100
Alberta Total 2,203,900 32,096,100 12,940,200
Tab. 8 : Coal Resources of Alberta (in thousands of short tons)

PLAINS AREA

As indicated in Tab.8 Mr. Latour arrives at nearly 10 Million tons
of which approximate]y 1.2 Million tons are in the measured category.
The measured resources include only that coal contained in seams
five feet or more in thickress at depths from surface of not more
than 150 feet.

A more recent study by the Energy Rescurces Conservation Board (&)
on the coal resources of the Province of Alberta, came to the following
result (as per December 31, 1972):

(In Million of Tons)

Region Rank Mineability In Place Recoveralile
Plains  Subbituminous Survace 5107 4304
Underground 2064 1037
Beyond Economic Reach 3001 -
10172 5341

The following parameters apply for this calculation:
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A recovery factor of 85% for surface mining methods and 180 feet
depth with an overburden ratio of 15 cyd per ton.

The calculation shows that 42% of the PROVEN Plains Reserves is
considered to be recoverable by surface mining method, and an
overail recovery of 53% is expected.

The recoverable reserves of 4.304 billion tons of subbituminous
Plains coal calculated by ERCB are nearly double as much as the
measured (but not recoverable) reserves of Mr. Latour's publi-
cation. This is most 1ikely due to the extensive exploration
during the last years in the Plains area.

The ultimate reserves against the proven reserves in the plains
area are shown in the next Tab. 9.
Millions of Tons

Proved Ultimate

{December 1972)
Surface-Mineable

Northern District 504 1,200
Central District 3,800 4,400
Southern District NIL NIL

Subtotal 4,304 5,600

Underground-Mineahbie

Northern District 77 6,600
Central District 805 34,400
Southern District 155 3,400
Subtotal 1,037 44 4200
TOTALS 5,341 50,000

Tab. 9 :  Recoverable and ultimate reserves in the Plains Region
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3.1.5.2  OUTER FOOTHILLS BELT (3)

Coal in this belt is all high volatile bituminous in rank and is

Late Cretaceous and Tertjary in age. The Upper Cretaceous tormations
extend in narrow bands along the full length of this belt and contain
coal seams which, for the most part although in a few instances,
thicknesses of between 5 feet and 15 feet have been recorded. The
Tertiary coal deposits are the most important in this belt and these
are best developed in the area between North Saskatchewan River and
Athabasca River, and include seams of good mineable thicknesses,

Because of their proximity to the mountains, the coal deposits in this
belt have heen subjected to a considerable degree to the same forces
that formed the mountains. Consequently, the seams may be at any
altitude, or folded, or truncated by faults or otherwise structurally
deformed. These conditions together with a terrain that provides
limited outcrops make exploration difficult. It is known that in some
places seams have been structurally thickened, and one such occurrence
-wherein & seam of normal thickness of some 20 feet is thickened to
120 feet- was successfully strip-mined in the vicinity of Sterco - Coal
Valley.

The Latour report shows indicated and inferred reserves totalling

9.3 billions of tons {Tab. 8 ) none of it is measured. The Energy
Resourc¢es Conservation Board has calculated the proven and recoverable
high volatile bituminous coals of the Cuter Foothill Belt for Alberta
as follows (Tab. 10 ).

Region Rank Mineability In-Place Recoverabl
Duter Foothills Belt High Volatile Surface 120 102
Bituminous Underground 379 124
Beyond Eccnomic
Reach ' 36 -
535 226

Tab. 10 : Proved Remaining Reserves of High Volatile Bituminous
Coal in Alberta {Million of tons)
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The recoverable 102 million tons by surface-mining are 19% of the
ultimate surface reserves, and an overall recovery of 42% is
anticipated.

THE INNER FOOTHILLS BELT (3)

For the most part the belt extends along the eastern front of the
Rocky Mountains from near the International Boundary through to Peace
River. The coal, with few exceptions, is Tow and medium volatile
bituminous in rank and invariably has a Tow sulphur content. Coals
of excellent coking quality have been found at various 10calities
throughout the belt, but certainly not all the coal is of this
quality. Within a given stratigraphic section containing several
seams, the coking quality may vary from seam to seam and, indeed,
within a seam.

From the southern extremity of this belt for a distance of about

200 miles northward, the coal seams are contained in the Kootenay
Formation which is mainly Late Jurassic with the highest beds con-
siagered to be Early Cretacecus in age. The Kootenay appears to have
attained its maximum developrent in the Fernie-Michel area of British
Columbia. Eastward Trom this area there is a rapid reduction in the
thickness of the formation and in the number of contained ceoal seams,
and there is a similar but less pronounced reduction northward from
this area. The British Columbia part of the belt is separated from
the Alberta part by an area of older non-coal-bearing rocks which were
thrust into place by a major west-dipping fault. The separation
becomes less to the north, and the two belts merge together where

the British Columbia belt crosses into Alberta.

At about the same latitude that coal seams disappear in the Kocienay
Formation, other seams start to appear in the overlying Luscar Formation
of Early Cretaceous age. The seams increase in number and thickness

to the north and would seem to be best developed in the Mountain Park
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area and again in the Smoky River area. The belt extends northward
into British Columbia at least as far north as Peace River. In north-
eastern British Columbia the coal is contained in the Gething For-
mation and the Commotion Formation. The itwo are separated by non-
coal-bearing, marine Moosebar Formation, but all three formations

are equivalents of the Luscar Formation to the south.

The coal resources, according to Mr. lLatour, are shown in Tab. 8.
In total, the belt is estimated to contain nearly 28 billion tons
of which about 1.2 billion tons are in the measured category. A1l
the resources are contained in seams five feet or more in thickness
and at a depth not exceeding 2500 feet.

A more recent evaluation for Alberta (4) by the Energy Resources
Conservation Board shows the following results (Tab. 11 ).

Region Rank tineability In-Place Recoverable
Inner Foothills Low and Medium Surface 1264 1162
Belt Bituminous Underground 5413 2058
Beyond Economic
Reach 695 -
Tab. 11 : Proved Remaining Reserves of Low to Medium Volatile Bituminous

Coal in Alberta (In Million of Tons)
The recoverable 1.162 billion tons are believed to be 15 percent of
the ultimate reserves, and an overall recovery of 43 percent is

expected.

BRITISH COLUMBIA

For British Columbia information about the coal deposits is only
available by the Latour report (3) and not in a detaited form as
done for Alberta by the Energy Resources Conservation Board.
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British Columbia has four main areas with potential coal occurrences;

Southeastern Area, South-central Area, Central Area and Northeastern

Area, The information on these areas in this report is as before

more or less copied from Mr. Latour's report (3}.
of these areas are presented in Tab. 12.

SOUTHEASTERN AREA

The resources

The main characteristics {low to medium volatile coals) were dis-
cussed along with those of the Inner Foothills Belt of Alberta.
The resources are shawn in Tab. 12Z.

District Measured Indicated Inferred

Southeastern Area 6,930,500 10,402,300 40,032,200
South-central Area 373,600 395,900 353,200
Central Area 12,000 4,600 116,700
Northeastern Area 12,500 372,600 446,900
British Columbia Total 7,328,600 11,175,400 40,953,000

Tab. 12:Coal Resources of British Columbia {In Thousands of Tons)

Some 57 billion tons are estimated te occur in the area and nearly

7 billion tons are in the measured category.

That such relatively

large resources can be assigned to this area is a reflection of

the information available due to the recent high level of explo-

ration and development in the area.

SQUTHE-CENTRAL AREA

Three small coal basins are included here for consideration : the

Tulamee, Merritt-Nicola and Hat Creek deposits.

All three of the

deposits are Tertiary in age, but the rank of the coal is different
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in each: the Tulameen coal is subbituminoﬁs to high volatile
bituminous; the Merritt-Nicola ccal is mostly high volatile bi-
tuminous; and the Hat Creek coal is lignitic. Outcrops of coal are
scarce, and the seams are normally covered with a great thickness
of younger sediments and alluvium and, at Hat Creek, by younger
volcanic rocks as well. The deposits are folded and cut by faults
so that the total picture is one of difficult exploration. The

Hat Creek deposits are unique in that they contain the thickest
assemblage of seams so far known anywhere in Canada. At least five
seams are known to be present and their aggregate thickness is in the
order of 2,000 feet. It is recognized that these seams are not pure
Tignite but instead contain many interbeds of clay. Nevertheless,
they do constitute a deposit with a very high potential anc, rmore-
over, they do pose the possibility that some of the other scattered
occurrences that have been reported elsewhere in British Columbia
may be similar to the Hat Creek deposits.

The resources of the South-central Area are shown in Tab. 12.
The measured resources are estimated to be approximately one-thira
of the total resources of one billion tons.

3.1.6.3  CENTRAL AREA

At least 21 coal occurrences have been reported, but only two are

considered to contain resources within the definition set forth:

Telkwa with a rank of medium to high volatile bituminous coals and
Bowron River with high volatile bituminous coals.

The resources of this area, as shown in Tab.12, are not large and
reflect the small areal extent of the deposits and the lack of in-
formation concerning them.
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NORTHEASTERN AREA

The characteristics of this area were discussed along with those
of the Inner Foothills Belt of Alberta. Because of the relative
remotenessof the area, exploration has lagged behind that in the
more accessible parts of the belt to the south. Results of
recent exploration indicate that the reserves of this area are
very considerable. Rescurces estimates shown in Tab:12 are
still rather conservative.

STRATICRAPHIC DISTRIBUTION OF WESTERN CANADIAN COKING COALS

The coking eoals of Western Canada are primarily found along the
eastern sTopes of the Rocky Mountains with a few isolated occurr-
ences of Tow grade coking coals in the interior of British Columbia.
The geographic¢ distribution of the coal bearing formations covers
the eastern Rockies ¢oking coal belt from the United States

border to north-east British Columbia. As can be seen, the coal
bearing formations occur in linear belits paraileling the mountain
front. This pattern of formational outcrop is a result of the
geological structure of the area.

The coking coals occur exclusively within Lower (retaceous and
possibly Upper Jurassic rocks, but not wholly within the same
formation. The rock units which have been recognized as coal
bearing are the Kootenay Formation, the Blairmore Group, the
Luscar Formation, the Commotion Formation and the Gething Formation.
Some of these Formations are lateral equivalents of one another,
and their inter-relationship is iliustrated in the "Geclogical
Distribution of Coking Coal Reserves", Tab. 13 ). A few
general comments can be mede with regard to the typical thick-
nesses and characteristics of the coal found within the c¢ifferent
formations.
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3.2.1 COALS QF THE KOOTENAY FORMATION

The Kootenay formation contains potentially economic
deposits of coking coal throughout the south-west
of Alberta and the south-east of British Columbia.
In general, the seams vary from thicknesses excee-
ding 40 feet in British Cdliumbia to thicknesses

of only about 8 feet in the Panther River area.
North of the Panther River, only one potentially
mineable deposit of Kootenay ccal is reporied to
exist. This deposit is in the Hummingbird-UWhite
Rabbit area (West Ram River), but very little
factual information is available regarding the coal
occurrences in the area. Coals from the Kootenray
formation vary from anthracites to medium volatile
bituminous coals, are generally low in sulphur
and, as a rule, contain less than 15% ash in situ.
Coal is being mined from the Xootenay formaiion by
Kaiser Resources Ltd., Fording Coal Ltd, Coleman
Collieries Ltd., and Canmore Mines Ltd. These
mining operations do not all produce coal Trom the
same seam, but certain quality characteristics ap-
pear to be a problem which is common to all the
operators. The main problem appears to be the
difficulty in washing c¢ocals of the Kcotenay forma-
tion to an ash content below 8% and at the same
time maintaining an acceptable yield of product
coal.

3.2.2 COALS OF THE BLAIRMORE GROUP - LUSCAR FORMATION

The Blairmore Group and the Luscear Tormetion are
treated together as they are in general lateral
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equivalents as can be seen from the "Geological
Distribution of Coking Coal Reserves" { Tab. 13 ).
As shown in this figure the coals of the Commotion
formation in north-eastern B8ritish Columbia are
also lateral equivalents of these coals, but an
arbitrary cut off has been made at the Alberta -
British Columbia border.

The Blairmore Group contains coal seams wnich have
been recognized as far south as & point immecdiately
east of the Highwood area. However, coal seams
that are potentially mineable uncer presenc day
economic conditions have noi been recognized in

the Blairmore group south of the Red Deer River.
From this point northwards to the Alberta - Britisnh
Columbia border, One or more co0al seams occur which
have thicknesses that have been recognized are
approximately 40 Teet for a coal seam in ihé RGCK
Lake area (30 miles southwest of the Smokey River
area). Cardinal River Coal Co. in the Luscar area
are mining some seams that have coal thicknesses
much greater than this, butl these thicknesses are
attributable to tectonic thickening rather than to
true stratigraphic thickness.

Coals of the Blairmore Group - Luscar Tormation vary
from low volatile bituminous to high voiatile bit-
uminous, are low in sulphur and appear to have high-
ly variable ash content, both as raw coals and &s
cleaned coals at acceptable yields. Cardinal River
Coal Co. and MclIntyre Coal Mines Ltd. are currently
producing coals from the Luscar formation.
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COALS OF THE COMMOTION FORMATION

The Commotion formation is the lateral equi-
valent of the upper portion of the Luscar for-
mation. The term Commotion formation has Deen
widely used throughout the north-east of British
Columbia, and its relationship within this forn-
ational terminology is illustrated by the figure
"Geological Distribution of Coking Coal Reserves”
{ Tab. 13 ). As can be seen Trom this Tigure,
it has been however subdivided int¢ a series

of members and the main coal occurrences are with-
in the Gates members, A few thin, in general less
than 5 feet, coal occurrences have been observed
in the Boulder Creek member, but they are not
believed to be of economic significance.

Coal thicknesses found in the Commotion formation
vary from maximums in excess of 40 feet in the
Saxon Ridge arec, to only about & feet in the
Sukunka area. It is reported that up to six seams
have thicknesses which might be econcmically re-
coverable in the north-east of British Columbia.

Coals of the Commotion Tormation range Trom medium
to high veolatile bituminous, are generally low .
ash and low in sulphur. While no commercia: mir-
ing operations are currently recovering ccals From
the Commotion formation, all data so Tar obtained
from exploration would indicate that these coais
are readily wasrable to ash contents of around 6%
and that they have the desirable characteristic
of high fluidity.
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COALS OF THE GETHING FORMATION

The Gething formation is the lateral equiva-

lent of the lower part o7 the Luscar formation.
It 1s recognized as far south as the Mountain
Park area and extends throughout the north-

east of British Columbia coking coal area.

Seams within the Gething formation attain

maximum thicknesses in the Pine Pass area where
seams up to 25 feet thick have been reported.
These thick seams generally contain one Or more
shale partings thicker than one foot. Tnin

seams are present in the Smoky River area, but,
in general, the seams of the Gething formation
are about 6 to 8 feet thick in the area extending
from the Alberta - British Columbia border to

the Sukunka River. Coal seams within the Gething
formation are thinning rapidly in the Peace River
area and no viable coal seams appear to be present
in the Gething fcormation more than 15 or 20 miles
north of the Peace River.

These coals are generally medium to Tow volatile
bituminous, are very low in ash and low in sulphur,

No commercial mining operations are presently recov-

ering coals from the Gething formation, but the
Sukunka project is at the stage where an anrounce-
ment of a production schedule is anticipated in
the fuiure. The testing of sampies from this pro-
Ject indicates that these coals are probably weil
suited to washing to an extremely low &sh content
(less than 5%) at accepteble yields. Coals Trom
the Gething Tormation are fuvrther reportied 10 have
the desirable characteristic of high Tluidity.
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PRODUCING MINES AND COKING COAL PROJECTS IN WESTERN CANADA

KAISER RESOQURCES LTD.

Kaiser Resources Ltd. cperates the open pit Balmer and the hy-
draulic underground mine at Michel. Furthermore, the company
holds vast coal bearing areas in Southern British Columbia,
acquired from Crowsnest Industries Ltd. This property splits
into & northern part, the E1k Valley Coal Field, and a southern
part, the Crowsnest Coal Field. Kaiser Resources Ltd. is a
Joint venture of 53.7% Kaiser Steel Corp., 27.4% Japanese
Steel Industry and 18.9% public shares. In the frame of this
company set-up, a participation of our group might be possible
for a development of a new project in Kaiser's property.

Coal and coke gquality of not yet developed areas in the Kaiser
property are listed in Appendix 2.

BALMER

The open pit Balmer with the bottom coal mining underground
operation at Balmer North Mine and the Hydraulic Mine at Michel,
are the operations of Kaiser Resources Ltd. located around Spar-
vwood in British Columbia. The operation is linked by 723 niles
of CPR-railway track to the loading facilities for ocean going
vessels at Robertshank. Production started with 2.5 miilion tons
in 1970, 3.622 million tons in 1971, 4.045 million tons in 1972
and4.96 million tons in 1973. The present sales contract to Japan
calls for 4.5 million tons of coking coal per year until the lst
of March 1985. The Japanese customers had originally contracted
75 million tons over 15 years.

The o/p-mining area and the Tocation of the hydraulic mine site
is illustrated in Fig. 3. The mining operations for coking coal
are all extracting coal from the thick basal seam {Seam No. 10
Balmer Seam).
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8 5,058,700 3.7 259,000 5.1 530,900 10.5 5,216,500 3.7 1,992,500 33,206,000 33,995,900
19 3,182,200 2.3 211,200 6.6 990,200 310 2,220,500 1.7 1,065,500 62,766,800 63,968,200
Total: 2-19 138,340,000 1.22 169,051,500 100.0 5,966,500 4.3 16,216,200 5 141,919,800 100.0 19,715,600 742,452,300 764,655,000 60 85,151,900 5.39:1 8.98:1
2+11 -19 £8,380,300 49.4 3,209,300 ‘ 48.1
3 -10 £9,859,700 s 50.6 2,777,200 sk
2+10 -19 81,834,400 59.2 3,787,300 i
1-9 56,445,600 40.8 2,199,200 a.s

Ve y.a5 t¢/m?

Tab . 38: Coal Reserves and Waste Material in the “Initial Study Arel".
Area A and B, between Gridlines 170400 and 370+#00, E1k River

Deposit.

e e i e e
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COAL RESERVES

Approximately 1 000 000 0CO sht tons in place of the Balmer Seam
(No. 10) coal, averaging 51.5 feet in thickness and under less
than 2000 feet of cover, occur in roughly 10 000 acres north

of Michel Creek, plus the Sparwood Ridge area. A general break-
down of reserves tonnage {in place) is as follows:

Short Tons in Place

Strip Coal (to 500 feet isopach) 170 GO0 000
Underground coal-favourable conditions
(15 % recoverable) 110 €00 000

Underground coal-unfavourable and unknown conditions 720 QGO CQO

Total coal in place 1 000 000 000

During the stage of proving the reserves, Kaiser put all emphasis

on the open pit reserves, The final reserve calculation was finished
in 1968 and based on a 4.5 : 1 {bcyd : sht Raw Coal) ratio, and

a 55 degree cut wall was placed on the section in a position

where the proper stripping ratio would be obtained. A second
calculation was prepared at 14 : 1 {bcyd : sht Raw Coal} in-
cremental stripping ratio at high wall, which is the economic

cut off. The results are shown in Tab., 14,

Recent production experience has proven, that part of the reserves
calculation in Tab.14 was wrong. The surprise was caused by
finding that the Balmer Seam No. 10 dipped more steeply than
formerly assumed, which, in conjunctionwith unforeseen lower

dump stope angles ruled out the use of the 54 cby dragline

and converted the production to a shovel and truck operation.

The overburden ratio was increased to at present 7.2 : 1 and an
overall average of 5.6 : 1. Also, the washery yield will only be

between 75 - 80%, @ 77 and not 80%.
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Based on 4.5:1 Stripping fatfo Based on M

Incremental Ratio - Economic Cut OFf at High Wall {2)
AREA Coal in Place Cozl te Breaker Overburden Washed Coal Stripping Coal in Place Coal to Breaker Overburden Washed Coal Stripping
SHT SHT cyd 80% Yield-SHT PRatio SHT SHT cyd BO% Yield-SHT Ratio
Harmer Ridge 46 €00 DOO 39 806 ooo 181 700 000 31 900 000 4.56 59 000 000 51 000 DO 260 000 000 40 400 000 5.1
ADIT 29 19 700 Q0O 16 800 CDD 74 300.000 13 400 Q0D 4,42 §2 400 00D 53 000 0G0 415 000 000 42 600 0DO 7.8 :
CAMP B 27 500 000 23 500 00C 103 900 000 18 800 0O% 4.42 52 600 000 45 000 000 «J27 000 000 36 000 GO0 7.3
TOTAL 93 K00 000 80 100 000 359 90¢ 000 64 100 000 4.48 174 000 000 149 000 00O 1 002 000 000 119 000 000 6.3

{1} "Coatl in Place" x 90% {non-oxidized coal) x 95% mining recovery = “Coal to Bresker®, Losses added to over-
burden )

(2) Economic studies March 1968 indicate 14 : 1 incremental stripping ratio at high wall is economic cut off.

Tab. 14 : Balmer Open Pit Reserves, Kaiser Resources Ltd,
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WHEELER - HOSMER RIDGE

The Wheeler Ridge deposit, together with its extension Hosmer Ridge,
belongs to Kaiser's southern property part, the Crowsnest Coal Field.
A study about the practicability of hydraulic mining in this area
should be conducted and a preliminary investigation program should

be connected with an option. Generally, it is undoubtedly to mention
that a bulk sample coke oven test has indicated poor coking quality
of seam No. 3, which is the one of major interest.

The location is marked in Fig. 4 . The town sites of Fernie, situated
10 miles to the south, and Sparwood, some ten miles to the north,
serve the needs of the immediate area. The CPR-railway passes through
both towns and only a short spur 1ine is to be constructed to connect
the deposit and the existing railway track.

COAL RESERVES AND COAL QUALITY

The most promising seam, because of its suitability for hydraulic
mining in the Wheeler Ridge area, is Seam No. 3, which varies in
thickness from 7 - 15 m, and the average might be approximately
10 m.

Tab.18 shows the reserves and quality of all seams, a total potential
of 677 million sht in place. The reserves in Seam No. 3 in the
Hosmer-Wheeler Ridge Area, are said to be 136 million sht in place,
of which 87 million sht clean coal may be obtained.

A bulk sample from Wheeler Ridge Seam No. 3 tested in Ottawa's
Fuel Research Centre gave the following results (Tab.16).
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Seam Ko. Average Seam Reserves in Place’ Raw Coal Clean Coal

Intercept 000°s skt {all 'c_ategories} Reserve Potential Raw Ash FSI  Yield at S.G6. V.M. F.C. Ash FS1 S Fluid Foist
{fe) (9 - 2500' Cover) a_ b _"adb % % % % X % dd/m %
] § 14 959 H 23.3 - 85,0 70 32 . 56.9 BR.S .I .48 1.0 2.5
2 1% 65 820 X _ 335 3 56.3 1.57 32.2 57.4 7.6 535_ . 183 2.8
3» 3 135 975 x 8.4 7 9.9 1.5¢  32.4 §7.3° 3.8 Ty 0.4 390 1.8
4 6 _25 800 X 23.4 2 72.4 1.50 28.7 £1.0 8.4 _ Sk 0.45 5.9 1.8
L 7 26 357 X 22.0 % 66.5 1.45 27.6 63.5 7.2 2 0.37 0.8 1.7
748 38 163 085 x 7 23].8 . 2k 46.4 1.4¢ 28.% 59.7 10.2 5 g.42 8] 1.5
8 {14.5 2 81.1 1.48 27.0 63.3 8.5 k! (.40 10 ° 1.2
g 19 15¢ 335 X s {23.6 Ay 67.4 ~1.52  2%.5 £9,3 10.2 . B G.48 244 1.0
t9 318.7 5 81.1 1.60 29.2 60.6 8.4 [ 0.41 30 1.8
10 20 80 557 x 15.8 2 68.7 l.42 294 62.4 7.0 7 0.32 45 1.2
TOTAL 676 958 x
Tab. 18 ¢

*  Sample from adit No. 14

a = Strip mining )
b = Underqground mining
a & b Both strip and underground

Wheeler-Hosmer Ridge, Raw Coal Reserves
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4.1.3 PARCEL 73 DEPOSIT

The Parcel 73 deposit in British Columbia, surrounded by ground
which is held by Kaiser Resources Ltd., is tied and blocked in

by the Dominion Coal Bloc Legislation for further development.

The deposit will not be open for development until the Crows-

nest Pass Act is amended, which is not 1ikely to happen very soon,
because unfortunately in this Act the freight rates are stated

in conjunction with rates for wheat from the Western Provinces to
the Eastern Provinces of Canada. The area is also legally disputed
by the Provinical Government of Alberta and the Federal Government
of Canada, who both claim the responsibility and Tegal rights

to the area. Ffurthermore, Kaiser Rescurces Ltd. claims that the
deposit is Tocated in its sphere of interest and cannot be develop-
ed without Kaiser.

4.1.3.1 COAL RESERVES

The two seams, No. 9 and No. 10 are situated in a gentiy dipping
syncline on the base of mapping the outcrops, trenching, 5 adit
and six driliholes, the deposit is investigated by the following

parameters:
Coal bearing area 2.16 km2
Average thickness Seam No. 9: approx. 24 m {$ - 5im)
Average thickness Seam No. 10: approx. 20 m {7 - 45m) in 2 to

4 plies

Seams No. 9 and No. 10 are separated by 32 m waste materiai
and the overburden is 79 m thick.
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Area Seam No. Average Seam Reserves 1n Place . Clean Coal j
Intercept  0D0's sht {all categories} Reserve Potential Raw Coal Yield at . $.6. v.M.  F.C.  Ash - FSI 5  Fluid  Moist
{ft) . {0 - 2500' Cover) a4 b akb RawhAsh F5I % i 4 4 3 i dd/m 4
. z ! ’
Rorth Mest Composite Coal
Half Thickness 164 128 527 - ' x
South Nest S
Half 10 30 43 113, x1 19.2 6 71.0 1.42 26.4 66,2 6.3 8 0.56 108 1.1
) 21.5 S 58,2 1.42 27.9 64.5 6.0 FLY 0.69 710 1.6
9 60 72 905 Kz us {17.0 4 81.8 1.50 26.9 62.8 9.0 5 Q.27 [1 1.3
Mg 326.5 3 55.0 H.AS ) 27.4 61.6 - 9.0 Sk 0.29 310 - 2.0
) L9 {17.4 4 7.7 H.45 27.8  61.4 9,2 B 0,33 51.5 1.6
B&7 37 7 938 x 8 13.0 3% 882 !1.50 2.8 63.5 8.5 3% 033 0 1.2
. 78652 2 S g 29.1 60.9 82 6 0.59 20.9 1.8
10 875 x 15.7 2y 794 7.4 28.4 €1.4 8.6 5 0.47 7.5 1.6
L} 15 . 589 X 20.6 2% 72.5 H.SO 28.8 60.8 8.8 k1 0.39 3.2 1.6
253 947 ’

Tab.19 : Parcel 73 {Dominfon Government Bloc), Coal Reserves and Coal Quality

a  Strip mining
b Underground mining
a & b Both strip and underground
X 9 Seam probably strippable 5 yds.rocks/sht
' Coal in place
x2 Ho. 10 Seam ratfo probably-5 : 1
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4.1.4 MARTEN RIDGE DEPOSIT

The location of the Marten Ridge deposit in Kaiser's Crowsnest
Coal Field is shown in Fig. 4.

The coal bearing member of the Kootenay Formation in the Marten
Ridge Area has seven coal seams of interest. This member also
contains three lesser seams and one other seam, M-Seam, is found
in the Moose Mountain Member. The coal seams are numbered ac-
cording to Wheeler Ridge terminology, thus suggesting a tentative
correlation. '

The coal can be ranked as high volatile bituminous. Due to the
high volatile matter content and 1imited economic reserves, the
coal is more or less not of great interest to ocur group. The
reserve problem can be overcome by including the adjacent high
volatile coal area Hosmer-Wheeler Ridge.

4.1.4.1 COAL RESERVES

The following parameters were used by Kaiser Resources Ltd. to de-
termine the coal reserves.

A) Probably satisfactory for open pit mining:

1. Seam should have an acceptable cocal to overburden ratio
(about 7 : 1 used herein).

2. Eighty-five percent recovery of metallurgical coal is
used to calculate cpen pit reserves. Seven and one-
half percent pit loss is included in the cverburden and
oxidized coal is excluded in the caiculation of pit
ratiocs.
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B) Probably satisfactory for hydraulic mining:

1. Seam should be 20 feet or more in thickness
The dip of the seam should be between 7 and 60 degrees
The roof rock should be shale and not hard sandstone or
conglomerate

4. Fifty percent recovery is used to calculate hydraulic
m%ﬁing reserves

c) Probably satisfactory for conventional mining:
1. Seam should have a minimum of 5 feet and a maximum of
20 feet in thickness
2. Fifteen percent recovery is used to calculate conventional

underground mining reserves
D) Possibly not mineable:

1. Seams stratigraphically separated by less than 100 feet
(minimum amount of section needed for mining without
stress conditions)

The Tower portion of seams having a thick rock split
Fifteen percent recovery is used for seams which are
probably not mineable

Conditions are such, that only five of the seven principal seams could
be mined by underground method. By hydraulic mining method, 3-, 8U-,
8L and SL seams would yield 36 206 312 tons of coal. Hydraulic mining
areas for 3- and 8U Seams are located on Marten Ridge, wnere seam
thicknesses exceed 20 feet. Those for 8L and 9L Seams are situated

on the south branch of Marten Ridge. The tonnage is 1listed in Tab.2l.



Tab. 20 :0/P Raw Coal

Reserves of Mavien Ridoe and Marten Ridge South Branch.

TR R 06
COAL OVERBURDEN RATIO
Seam (SHT) (BCYD) (BCYD:SHT)
O DL ORI b ot TP U St A
2 I 341,837
3 812,573
2-3 Pit 1,154,410 8,694,471 7.53:1
5¢ 618,943
5L 704,770
5 pit 1,323,713 7,561,074 5.71:1
2-3-5-Pil. 2,478,123 16,255,545 6.56:
7 60,310 475,969 7.81:1
l
5-7.Pit
8U . 45] 394,914 5.94:1
BL 951 524,499 6.73:1
BU-8L Pil 144,402 919,413 6.37:1
9u 39,273
91 80.963
9 Pit 120,236 778,653 6.48:1
Pit Totals: 2,802,671 18,429,580 6.57:1

e MARTEN RIDGEE - SOUIE BRALE
COAL OVERBURDLN RETIO
(SHT) (BCYD) (BCYD:SHT)

31,860

92,936

124,796 932,025 7.67:1

80,349

72,824

153,073 951,529 6.22:1
180,232 1,153,087 6.40:1
333,305 2,104,616 6.31:)
344,993 3,057,952 8.86:1
424,898 2,782,602 6.55:1
769,891 5,840,554 7.59:1
534,507 3,555,825 6.65:1

1,762,499

12,433,020 L

R
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Seam  Cover-fent

G-1500
tsoQ-500
2500

0-1500
1500-2500
2500

0-1500
1500-2500
2500

-1500
* 1500-2500
2500

91500
1500-2500
2500

f-1500
1308~ 2500
500

0-1500
15002500
2500

D-1500
1500-2580
200

c-1500
1500-2500
508

g-1% 1

By, 224

1,384,688

1,632,108

1,783, 28

2,082,717
&, 827,082
13,164,574

§,204,658

5. 277,584
29,113

¥,345,628
08D, T42

-

ionl in Place
5 -3

0 - 9o

4,194,795
2,935,604
§,517.392

14,3%5,9%56
12,837,035
!I.???.!ZS

5,930,866
1.000,.827
*,594,.531

T,115,669
§, 457,952
12,434,346

6,521,230
4,827,882
10,764,514

12,506,490
10,735,401
26,179,622

8,340,070
7.6086,229
23,198,339

1,884,314

16,465,669

14,676,753
§1,348, 447

25,953,833 02,018,125
Total 1s Mace

Tanle 21: Marten Ridge ared ressrre summary {U/6 and O/P)

TOTAL

5,050,819
.2.935.634
JBa317.392
11,531,108

15,201,642
-12.532.03%

21,777,125
5. 590802

7,562,971
31,000,R27

$,%94,63Y
20,158,.22%

8,B868,%51
5,479,952
13,484,346

8,606,008
4,827,882
14,164,574

18,711,188
10,715,401

25,119,622
53,626,158

14,237,654
1,635,362

23,198,339

45,051,355

1,884,314

T, 864 314

23,812,313
15,557,513

51,348,447

30,718,223

327.971.95%

Gpen Pit

171.597

30%.509

9%, 192

177,594

241,742

LIRS I

S02.849

&15,470

£,566.170

quantities are given in

Toas Receverable

Y55 Hydraulic

tes thin
tes thin

7,344,351
$.268,018

toa thin
ton thin

too thin
too thim

tao this
tod thin

1,461,263
too thin

2,818,204
too thin

toa thin

10,504,919
1,778,787

36,206,102

stress
stress

962,341
450,093

tplit
1piit

1,209,849
14,82

1,517,711
1,610,310

stress
straas

split

229.242

7,143,730

shary tons

YFGC Lpnventional

Passibly
Kot Mireable

665 540
440,354

1,258,400
471,593

dxidfzad

181,447

462,010 -

223,228

268,144

256,643

Page 47

Reserye
Classification

partially
partiatly
projected

plriicily
partisily
projected

partially

'partialiy

projected

partialiy
pirtfally
projested

axplored
explored

axpiored
enplored

explored
explored

explored
explored

part!illy sxplored

partisily
projected

explored

1,145,788
1,145,304

261,181

5,888,012

tO519,800

351,065

550,112

2,908,572

partially
partially
projected

wxplored
explored

partiilly,tnnlorcd

partialiy
projacted

parttally

partiaily
partially
projected

sxplored

‘ i
explored

explored
axpiored
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Conventional underground mining on 2-, 5L-, part of 8L and 9U seams
would be prohibited by either rock splits in the coal or less than
100 feet section between seams and the coal from such seams must
therefore be classified as "not mineable".

Further reserves are located in the Marten Ridge - South Extension
Area. Reserve figures are for a 25 degree westerly dip of the
sediments but no attempt was made to separate the reserves inta
various "cover" categories. The reserves are shown in the following
Tab. 22.

The dips of the coal seams in the Marten Ridge Area, although re-
ported mainiy in the 30 to 90 degree ranne, average cnly siightly
more than 30 degrees. The 0/P reserves are shown in Tab.20, and

Tab. 21 gives the total reserves (U/G + 0/P).

Seam _ Projected Tons in Place

Thickness in thousand tons

Marten Creek Area Marten Ridce Area

B 2 5.0 12 778 0CO
7 19.7 50 344 000
5 51 7.4 16 911 600
5 5L 0.4 26 587 000
7 7.2 18 400 000

ey 16.0 40 889 000

8L 11.4 29 133 000

9 26.3 67 211 000

TOTAL: 264 211 000

Tab. 22 : Summary of Marten Ridge - Soyth Extension Coal Reserves
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Two main seams outcrop in the Marten Creek Area in the upper

450 feet of Kootenay Formation. The upper seam, B Seam, reaches
a maximum thickness in the area of 15.0 feet. It occurs from

0 to 60 feet under the Basal Elk Conglomerate, Or in some cases,
sandstone. The roof varies from silty shale on Marten Ridge and
the north end of Leach Ridge to sandstone and conglomerate on
the southern part of Leach Ridge.

The second of the main seams, #7 Seam, occurs 250 to 360 feet Tower
in the section and reaches a maximum thickness of 18.0 feet. The
roof is a silty shale, but a sandstone and/or congliomerate bed
occurs just above the shale. No exposures of this seam could be
found on Leach Ridge, because of heavy overburden.

Another seam, #5 Seam, occurs 140 to 190 feet below #7 Seam. The
coal in this seam on Marten Ridge is very shaley with abundant

shale splits. The seam could not be located on Leach Ridge, because
of heavy overburden. For the above reasons, tonnages were not
estimated for this sean.

COAL RESERVES

Coal thicknesses for the calculated areas are as follows:

B-Seam 10.0 to 15.0 ft
Na. 7 Seam 12.0 to 18.0 ft
No. 5 Seam 9.0 to 18.0 ft for the above mentioned

reasons, reserves were not calculated for
this seam.

Reserves were calculated for depth of cover increments of 0 to 1500 ft,
1500 to 2000 feet, and 2000 to 2500 feet. None of the dips used for
calculations exceed 30°. Al coal is considered as underground,
because of the dip of the beds inte the ridges.
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At the time of the reserve calculations, quality parameters could
not be considered, since only limited surface channel sampling

was undertaken. Tab.24 presents the estimated probablie reserves
for areas and cover increments. Probable reserves are calculated
for the 0-1500 foot increment, where reliable surface measurements
are available from cross-sections. Possible reserves are classi-
fied as those with 1500 to 2500 feet of cover and those in the
0-1500 feet cover increment, where extrapolation of surface data
was used in the computation.

Boundaries B-Seam No. 7 Seam Totals
0-1500 Probable 25.177 11.227 36.398
0-1500 Possible 15.102 18.578 33,680

1500-2000 Possible B4.612 36.215 90.827

2000-2500 Possible 36.¢07 61.903 98,804

131,792 127.917 259,709

Tab. 24: U/G Reserves Marten Creek Area, in Million of Tons.

COAL QUALITY

One adit per seam was driven, and samples were tested of seams
No. 7, No. 5 and B. The results are computed in the following
Tab. 25.
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In general terms, the coal of the Marten Ridge, Marten Creek and
Hosmer-Wheeler Ridge indicates high volatile matter content.

BURNT RIDGE AREA DEPQSIT

Burnt Ridge, Burnt Ridge Extension, the Green Hills and the Ewin
Creek licenses comprise Kaiser Resources Ltd.' Burnt Ridge Area

in the E1k Valley Coal Field. Kaiser's Burnt Ridge Area is roughly
triangular in shape and is centered approximately 22 miles north of
Sparwood, British Columbia and 4 miles northeast of the new town

of Elkford, B.C., which was built to accommodate emplioyees of
Fording Coal Co. Ltd.{ Fig. 5 }.

The whole area is made up of 25 120 acres of former C.N.I land
{including 2420 acres in four coal licenses within the Ewin Creek,
Todhunter Creek drainage area). The Burnt Ridge, and Burnt Ridge
Extension Areas are in the preliminary stages of geclogical invesii-
gations. In Burnt Ridge, 7 adits have been driven in 7 séams. One
adit has been driven in the Burnt Ridge Extension Area in the

Basal Seam {= Balmer Seam).

A Canadian Pacific Railway spur line, which links the Fording Coal
operation to the CPR mainline at Sparwood, passes between Burnt Ridge
and Burnt Ridge Extension.

Good access to the Burnt Ridge Area is provided by logging road.
A Government maintained highway now connects Sparwood to Elkford
and extends to the Fording Coal operation.
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4.1.6.1  COAL RESERVES BURNT RIDGE AND BURNT RIDGE EXTENSION

At the present stage of information available, the coal reserves
are only calculated by surface information. The Burnt Ridge and
Burnt Ridge Extension 1ie on the west limb of a broad syncline
and the Ewin Creek licenses are on the east limb.

The strata of the west limb of the syncline strike generally
north-south and dip 25 - 65 degrees to the east. The strata on
the east 1imb have the same general strike and dip 20 - 50
degrees west. Compression faults and large drag folds can be
observed within the Kootenay Formation in the west 1imb of the
syncline, indicating possible thickening and/or thinning of the
coal.

The reserves are listed in Tab.27. The reserves amount to 27£.4
million sht possible raw coal in place, of which approximately
19.2 million sht raw coal in place may be sirippable. Due to the
steep dip and thicknesses, most of the reserves are applicable to
hydraulic method (note the thicknesses of Seam MNo. 3 and No. 7 at
Burnt Ridge).

The overburden ratio for the combined 0/C reserves in both areas
is approximately 4.4 bcyd : 1 sht raw coal.

4.1.6.2 COAL QUALITY
7 adits were driven in 7 seams on Burnt Ridge and one adit orn Burnt

Ridge Extension in Seam No. 10 (Basal Seam = Balmer Seam). The
resuylts on washability are compiled in the following Tab. 28,



Total Reserves

Burnt Ridge
North End

¥est of Fault

{to 1500° Cover

6n 1 Seam - Upper
Leams less within
property).

Central
, {to 2500* Cover)

South End

(te 2500 Cover)

Page S8

. - ' Page
Tab-27 : PRELIMINARY RESERVE ESTIMATE, Burnt Ridge Areas

{Based on surface ochservations)

Surat Ridos Extension

North End
{to 2500' Cover}
South End

3 1000 Caver)

TOTAL INFERRED RESERVES

"\:rippable Reserves *

‘Surnt Ridge
Sean 3
__Seam £4

Seam f6
Seam £7
TOTAL COAL
TOTAL O.B.

Stripping Ratio - 4.1 :

Burnt Ridge Extension

Seam 1}
TOTAL 0.B.

-

Thickness Coxl in Place
.12_5251_ - NT
1 Sean 26 14,900,000
#2 Sean 2y 9,200,000
73 Seam 37 14,100,000
£4 Seam 20° 5,400,000
#5 Seam 18t 3,500,000
£6 Seam 15 3,000,000
§7 Seam’ g’ 5,200,000
. T5,300,000 55,300,000
#3 Sean 25 25,400,000
27 Seanm 50 29,200,000
: ~%7.800,000 £4,600,000
3 Seam b4 . 11,500,000
£4 Seam 12° 5,100,000
£7 Seam K} A 16,100,000
. 32,700,000 32,700,000
152,500,000
Sht Ra
51 Seam 25 89,900,000
32,900,000
122,800,000 122,800,000)Sh
: . 274,400,000} Ra"
1,315,400
849,100
272,800

8,586,700
11,023,800 Sht Raw in place

45,656,600 Ludbic Yards

2,200,000 Sht Raw 1n place
38,800,000 Cubic Yards

Stripping Ratio-- 4.7 & 9

* To calteulate strippadle reserves, 40 degree pit walls were used in 2l

cases,

For stripping ratfos no allowance wis made for pit loss or oxidation.

- 3
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The available information indicates clearly that the coal falls

in the medium volatile matter range. So far, only No. 7 Seam

and Seam No. 1 indicate coking coal quality. The sample of Seam
No. 6 was oxidized. Seam No. 7 shows acceptable coking character-
jstics for stability, hardness and JIS + 15mm, but Seam No. 1
shows inferior coking characteristics to Seam No. 7 for stability,
hardness and JIS + T5mm.

FLATHEAD RIDGE DEPOSIT

The Flathead Ridge Area is located in southeastern British Columbia,
in Kaiser's Crowsnest Coal Field, 18 to 20 miles southeast of Fernie
and approximately 16 miles west of Elko. The overall length of the
area is approximately 13.5 miles and the width varies from 0.6 miles
to 1.5 miles.

The CP Raiiroad follows along the east bank of the Elk River about
eight miles west of the property.

A two ton bulk sample was taken from each of the adits for wash-
ability and carbonization tests. On Flathead Ridge, at the west
end of the property, the gerieral attitude of the beds is northwest
southeast and dipping to the northeast between 20 and 35 degrees.
Faults which occur are mainly low angle reverse faults, which dip
to the east-northeast and have displacements from a few feet

to several hundred feet.

At the north end of the property, the beds strike north-south and
dip to the west between 30 and 60 degrees.
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4.1.7.1 COAL SEAMS - WEST LODGE POLE

Six coal seams are exposed at the west end of the Flathead Ridge.

] Seam: One seam is the lowest seam in the section and where it
has been cut, it iies directly on the Moose Mountain Member. In
adit No. 1, one seam is 46.0 feet thick and is sheared and slicken-
sided. Several siltstone bands up to 0.8 feet in thickness occur
jn the adit and the coal is dirty with a raw ash of 26.1% {db).

3 Seam: Three seam is 3€5 feet up section from the top of the
Moose Mountain and it is 30.6 feet thick at the portal of adit

#2. The coal in the adit is sheared andcontoured, so that the
seam thickness at the adit crosscut could not be determined.

The coal has several bands of hard, dark gray siltstone up to

0.5 feet in thickness and has a raw ash of 22.5% (db). The foot-
wall is interbedded dark gray and black shales and the hanging wall
rock is hard, dark gray shale.

4 Seam: Four seam is 725 feet up section and is 22.6 feet thick
in adit #3., The coal in the adit contains minor shale bands, less
than 0.2 feet in thickness and has an overall raw ash of 18.8%
(db). The footwall rock is interbedded, dark gray and black shale
with coal stringers. The hanging wall rock is a hard, dark gray,
massive siltstone which grades upward into a fine to medium grained
sandstone.

5 Seam:  Five seam is 920 feet up section from the Moose Mountain
Member and in two cuts 500 feet apart the seam measured 26.5 feet
and 30.0 feet. The coal in the outcrop contains minor shale partings
up to 0.1 feet in thickness and has an overall raw ash {db) in the
two cuts of 13.€% and 10.1%. The footwall rock is dark gray shale,
interbedded with minor coal stringers. The hanging wall rock is

dark gray shale.
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6 Seam: Six seam is 960 feet up section from the top of the Noose
Mountain. It is exposed in the same cuts as 5 Seam and measures

10.3 feet and 7.1 feet in thickness. The coal is clean, except

for one or two boney bands and the raw ash {db) in the two cuts

is 13.5% and 16.6%. Six seam is separated from 5 Seam by about

15 feet of interbedded siltstone and shale with minor coal stringers.
The hanging wall rock is a gray shale which grades upward into
bedded siitstone.

7 Seam: Seven seam is 1,140 feet up section from the Noose Mountain.
The only exposure on seven seam is along the main access road and

at this point the seam measures 19.5 feet. The seam is clean,

except for one shale band 0.1 feet thick, with a raw ash of 7.3%

(db) in the outcrop. The footwall rock is very hard, massive dark
gray siltstone and fine grained sandstone. The hangingwall consists
of 1.5 feet of. gray silty shale and 1.6 feet of boney coal followed
by dark gray massive siltstone which grades upward over two feet

into a massive fine grained sandstone.

COAL SEAMS - NORTH 'LODGE POLE

Three seams were exposed on the west side of North Lodge Pole Creek.
The two lower seams, #] and #3, were so badly faulted where they
were cut, that they could not be measured.

5 Seam: Five seam was cut in two places, 3,800 feet apart. In the

first cut, the seam measures 21.0 feet and has a raw ash of 9.5% (db}.
In the second cut, the seam is 34.0 feet thick and has a raw ash of
14.0% (db). 1In the first cut, the hanging wall rock is a massive
fine grained, silty sendstone with a 0.5 foot thick carbonaeous
shale band five feet above the hanging wall. The coal in the second
cut has a hanging waill of bedced siltstone.
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4.1.7.3 COAL SEAMS - MC LATCHIE CREEK

Three coal seams were exposed and cut on the northeast end of
the property on the ridge between Mclatchie Creek and Foisey Creek.

L 1 Seam: Lower one seam is 40 to 50 feet above the Moose Mountain
and is 21.8 feet thick. The seam is dirty, with rock splits up to
0.5 feet thick, and has a raw ash of 40.3% {db). The hanging wall
rock is gray shale interbedded with siltstone.

4 Seam: Four seam is approximately 750 feet up section from the
Moose Mountain and is 24.5 feet thick., The seam appears clean, but
the proximate analysis on the outcrop sample shows a raw ash of
38.2% {db). The hanging wall is a gray, sandy shale,

The parameters used for the coal reserves calculation are the same
as for the Marten Ridge deposit.

4.1.7.4  CRAL RESERVES

Table 29 shows the total coal in place, up to 2,50C feet of cover,
broken down by seam and area, in the Flathead Ridge.

Table 30 shows the coal for each area and indicates the amount of

coal which exists from 0 to 1500 feet, 1500 to 2500 feet plus

2500 feet of cover for dip conditions of O - 150, 15 - 30° and

30 - 60°. The 30 - 600 dip category includes all coal that has
greater than a 30 degree dip. In calculating tonnages, the true
thickness was used and no correction was made for the dip of the seam.
Projected reserves were calculated for the North Lodge Pole area.

east of section 44, and are included in Table30. For calculation
purposes, Seams 1, 3 and 5 were projected by Kaiser Resources Ltd.



TABLE 29 : COAL IN PLACE - FLATHEAD RIDGE

MclLatchie

MclLatehie
fest Lodgepole

North Lodgepcle

East of Sec. HH

West Lodgepole
North Lodgepole
East of Sec. HH

McLatchie
West Lodgepole
North Lodgepole

West Lodgepole
North Lodgepole
East of Sec. RHH

West Lodgepole

o o7 25N

Total NT of Coal in Place to 2500 Feet of Cover

5 & 6 Seam
5 Seam
5 Seam

24,576,485
TOLR] trr i it ittt inenesesnesssaneasnsssssssnasssscassersnonasssoa

40,538,064
100,642,723
67,390,638

35,617,000
TOLA] ittt ittt eserernrnvonsnonesesrvasatsatst s annennanaras

64,732,340
38,447,872

16,583,009
B~ X T AR

16,858,170
33,030,084

3,060,212
o o=

21,440,256
8,880,766

8,813,800
o o= e

............

pact B4

24,576,485

244,189,025

122,783,212

53,048,666

39,234,822

11,004,511

454,316,521



Table 30: Coal Reserves According to Dips, Scams and Cover Thicknesses.,

=2 .
: FLATHEAD RIDGE (West Lodgepole Area) compilation of tons of coal in place for cach seam, Calculatfons include
E' all area within property boundary up to Section M,
Seam No. Approx.  Cover in Feet 0° - 18° 152 - 30° 30° " 60°  Total Tons of
Average - % Tons r Tons % Tons Coal in Place
Thickness
1 42.0' 0-1500 35.7 18,674,867  63.5 33,217,201 0.8° 418,485 52,310,553
1500-2500 30.2 14,596,315 9.8 33,735,855 - - 48,332,170
. 2500+ 40.0 660,562 60.0 990,842 - - 1,651,404
102,293,127
3 30.0' 0-1500 46.6 22,164,373 53,4 25,742,435 - - 48,206,808
1500-2500 19.0 3.139,057 B1.0 13,385,681 =« - 16,525',533
. 64,732,340
. 4 19.0" 0-1500 36.1 10,700,332 63.9 18,940,476 - - 29,640,808
. 1500-2500 53.1 1,799,706 46.9 1,589,570 - 3,389,275
33,030,004
586 34.0° 0-1500 0.9 180,761 99.1 19,903,835 - - 20,004,596
combined 1500-2500 35.0 474,481 65.0 281,179 - LI 1,355,660
; 21,440,256
7 18.0 0-1500 4.1 451,185 95.9 10,553,326 - - 11,064,5!!
' : s 11,004,511
" FLATHEAD RIDGE (Horth Lodgepole) Compilation of tons of coal in place for each seam, Calculations include
a1 areawithin property boundary up to Section AA. and Section HH. — -
1 40.0' 0-1500 35.8 11,356,455 60.1 19,063,209 4.1 1,300,485 N,79,149
1500-2500 64.6 23,043,782 33.8 12,056,963 1.6 570,744 35,671,489
2500+ 1n0.0 1,356,106 - - - - 1,365,1
; 68,755,744
. 3 26.0" 0-1500 54.4 13,333,278 41.9 'I.0.269.555‘ 3.7 906,859 24.509.702
- 1500-2500 50.9 7,000,619 49.) 6,818,551 - - 13,948,170
. 38,447,872
4 19.0' 0-1500 36.0 1,099,639 64.0 - 1,954,914 - - 3,054,553
1500-2500 - - 100.0 5,669 =~ - __ 5,659
3,060,212
5 21.0° 0-1500 43.6 3,872,014  56.4 5,008,752 - - 8,880,766

+ 8,800,766

FLATHEAD RIDGE (McLatchie Creck .Area). Compilation of tons of coal in place for each seam. Calculations include

211 area within the property boundary and be_t.ue_ep _Sec'tiqnfnc_-'l and Section Mc-31,

u 2.8 0-1500 - 5 A - 100.0 15,076,323 15,076,323
1500-2500 i - 309 2,935,550 69.1 6,564,611 9,500,162
i T asoe . - 820 1,238,375 17,9 269,999 1,508,374
: 26,084,859
1 3.7° 0-1500 - ¢ . - 100.0 24,808,515 24,808,515
" 1500-2500 . "o 3.7 4,987,735 62.9 9,896,779 15,734,149
2500+ . - 83 586,705 16.7 117,623 704,328
. 4,262,992

Ll
. us 0-1500 - - 2.8 327,987 97.5 12,791,502 13,119,489
1500-2500 . - 755 ° 3,051,751 20,5 786,930 3,838,681



TABLE 31: FLATHEAD RIDGE -~ RECOVERABLE RESERVES TQ 2500 FEET OF COYER (ALL AZEAS)

RECOVERABLE TYPE OF
AREA SEAM £ _RESERVES RESERVES MINING MZTHOD AND RENARKS
West L.P. 1 50,321,361 tons Pari. Exp. Hydraulic Mining. High ash coal.

3 32,366,170 tons Part. Exp. Hydraulic Mining. High ash coal.

4 4,954,512 tons Part. Exp. Probably not mincable, dips too stesn for
conventional mining and roof rock not suit-
able for hydraulic mining.

5 2,363,788 fons Part. Exp. Probably not minzable due to proximity of
6 scam.

6 818,698 tons Part. Exp. Probably not mineable, dips too stecp for
conventional mining and seam too thin for
hydraulic mining.,

7 1,650,767 tfons Part. Exp, Probably not mingable, dips too steep for
conventional mining and roof rock unsuitable
for hydrauiic mining.

North L.P. 1 33,695,318 tons Part. Exp. Hydraulic Hiniﬁ@ Due to the high degree of
‘faulting in this area,

3 -19,228,936 tons Part, Exp. Hydraulic Hining&rninIng by any method could

4 1,530,036 tons Part. Exp. Hydraulic Mining{ prove very difficult. The

5 4,440,383 tons Part. Exp. Hydraulic Mining| suitability of 5 seam rcoof

rock for hydraulic mining
] is also questionable,
Mclatchie Lt 12,288,243 tons Part. Exp. Hydrautic Mining. High ash coal,
i 20,269,332 tons Part. Exp. Hydravulic Mining. High ash coat.
4 8,479,080 fons Part. Exp. Rydraulic Mining., High ash coal, cood roof

rock for hydraulic mining.

192,406,674 Total Tons Raw Coal (Partially Explored, Recoverable)

an alio.g
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from the west side of the North Lodge Pole Creek and it was assumed
that all the coal is within 2500 feet of the surface.

Table 3] lists the recoverable reserves, which are probably using the
most suitable mining method as determined by use of the criteria
listed under "Coal Reserves - Recoverable". After application of the
criteria, it appears that none of the seams are suitable for con-
ventional underground mining, and where hydraulic mining is applic-
able, only high ash coal is obtainable or the area is heavily struc-
tured in the geological way. It appears therefore, that the coal

of the Flathead area is not interesting to our group.

Summarizing the results of the Flathead investigation, the following
conclusions can be made:

The coal in the lower seams in the Flathead Ridge is high ash coal
and is probably not suitable for mining under present economic
conditions.

Hydraulic underground mining seems to be the only suitable method
for mining coal in the Flathead Ridge area, since in the most cases,
dips are toc steep for conventicnal uncerground mining methods, The
upper seams in the West Lodge Pole area appear to be good quality
coal, although they have not yet been bulk sampled.

4.1.7.5  COAL QUALITY (Tab.32)

The coal quality of the seams, which accumulate quite a recoverable
potential (Seam No. 1 and No. 3) show a high ash clean coal product.
The washabjlity of Seams No. 4, 5, 6 and 7 is much better, despite
the fact that no yield figures were obtainable, but most of the
reserves in these are not mineable, due to unfavorable geological
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conditions (see remarks in Tab.32). Volatile matter content is in

the desirable low to medium range.

Due to these facts, the Flathead area does not seem of great interest
10 us.

Nowhere to date has coal been found in the Flathead Ridge Area, which
could be extracted by strip mining methods.

FERNIE RIDGE AND MORRISSEY RIDGE DEPOSITS

The Fernie Ridge and Morrissey Ridge Areas in Kaiser's Crowsnest Coal
Field are located 5 to 10 miles northeast and southeast of the town
of Fernie, B.C. respectively. Both areas were actfveiy explored for
coal occurrences during 1960 and 1961 by United States Steel Cor-

poration.

The Coal Creek and E1k River Collieries, situated between these two
areas, were operated from 1897 to 1858 when it was closed because
of the lack of market, having produced over 20 million tons of coal.
The Carbonado Colliery operated mines in the Morrissey Ridge 1902
through 1909, and produced a total of 486 000 tons.

Provincial Highway No. 3 and the Canadian Pacific Railroad generally
follow the Elk River, which flows some two miles to the west of

both Fernie Ridge and Morrissey Ridge. Rail distance to the port

at Roberts Bank is about 670 miles

COAL RESERVES AND COAL QUALITY

Between 9 and 11 coal seams were measured varying from 6 to 40 feet
in thickness. The ccal reserves according to seam, seamcover and
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jt['___—;p'_sun_' CovER T T 3 " RESERVES - FERWIE RIDGE __ - 1500° -'_"2500_‘_59\!554_"______?___‘__‘# et o . i ;
. . 0P 15°(1.0086) : 15°-30%(1.0824) 30°-60°(1.4142) | TOTAL (000's) 0° -15° (1.0086) 15° -30° (1.0824) 30° -60° (1.4142) TOTAL (000's)
et se - : e S B o S __{ St ol B EREERRSN HES i e e e i R
i k. | i : ] o ! g
i PLAN. AREA  TONS  PLAN. AREA  TONS PLAN. AREA  TONS PLAN. AREA  TONS ; PLAN. AREA NS PLAN, AREA TONS  PLAN.  ARER  TONS PLAN.  AREA TONS
A _READ. ACRES INPLACE READ. ACRES INPLACE _ READ. ACRES INPLACE  READ. ACRES [N PLACE READ. (ACRES N PLACE CREAD.  ACRES  INPLACE READ. ~ACRES IN PLACE READ. ACRES _ IN PLACE
] : . 5l !
1 - 3.85 353.5 10,036 9.44 866.9 32,005 13.29 1220.4 42,041 ' 0.92 84.5 2,226 2.10 192.8 5,474 6.46  593.2 21,902 9.48 B870.5 29,602
2 2.0 - .41 N3 13,827 9.89 908.2 52,402 13.30 1221.3 66,229 © 1.92 176.3 7,262 2.06 189.2 8,353 6.79  623.5 35,977 10.77 989.0 = 51,592
3 1.2 2.0 192.8 5,116 6.86 630.0 - 21,855 8.96 822.8 26,971 & 2.85 261.7 6,458 - 1.91 175.4 4,653 5.12  470.2 16,312 9.88 907.3 27,423
4 N2 - - = 3.50 321.4 9,821 3.50 321.4 9,421 | - = 3.28 301.2 8,829  3.28 301.2 8,829
5 23.8 0.39 358 1,59 1.88 172.6 8,264 10.14 931.2 58,218 12.41 1139.6 68,077 4.23 388.4 17,29 1.32 121.2 5,802 7.72  708.9 44,324 13.27 1218.5 67,422
3 9.1 - _ - . 6.51 507.8 14,308 6.51 597.7 14,308 ! - ) ) - 5.26  483.0 11,50 5.26 483.0 11,580
7 9.8 1.92 176.3 3,238 1.75 160.7 3,160 10.42  956.9 24,676 14.09 1293.9 31,074  6.60 606.1 11,132 0.89 g1.7 1,607  10.86  960.5 24,771 17.95 1648.3 37,510
8 204 2.72 249.8 9,546 0.51 46.8 1,920 - 6.72  617.1 32,973 9.95 913.7 44,439 7.10 652.0 24,918 1.10 01.0 4,142 5.38  494.0 26,398 13.58 1247.0 55,458
9 10.6 7.83 T719.0 14,274 114 1047 2,234 12.08 _1103.3 30,871 21.05 1933.0 47,379 17.22 1581.3 31,391 5.28 488.9 10,335 7.73  709.8 19.75¢ 30.23 2776.0 61,490
10 8.0 7.54 692.4 10,367 0.62 56.9 919 3.42 3141 6,584 11.58 1063.4 17,870 19.33 1775.1 26,675 2.80 257.1 10,731 0.25 23.0 481 22.38 2055.2 37,887
B 147 7.64 701.6 19,264 1.55  182.3 4,199 12,11 120 42,914 21.30 1956.0 66,377 21.24 1950.5 53,556 7.24 664.8 19,612 8.27  759.4 29,306 36.75 3374.7 102,474
R ) RESERVES - MORRISSEY RIDGE = ) . - i ) .
‘(l. T 237 0.31 285 1,262  22.32 2049.6 97,728 - T TTTTTT32063 20781 oe,3s0  4.21 3866 7,42 13.32 N223.2 58,322 | - - 17.53 1609.8 75,464 -
2 18.0 0.96 88.2 2,977 22.92 2104.7 76,145 - 23.88 2192.9 79,122  6.61 607.0 20,496 11.70 1074.4 38,870 - 18.31 1681.4 59,366
3 3.4 0.66 60.6 3,564  14.20 1368.3 86,309 - 15.56 1428.9 89,873  2.10 192.8 11,42 8.55 785.1 49,527 - . : 10.65 _977.9 60,869
4 136 5.08 466.5 12,723 = . - 5.08 466.5 12,723 | - - . 3.0 288.7 7,764 - 3.10 2887 7,764
s 2.2 ©10.03 9211 22,556 - . 10.03  921.1 22,556 ! - .- 6.58 608.2 14,798 - 6.58  604.2 14,798
6 1.9 2.76 253.5 4,084 - - 2.76 253.5 4,084  1.63 - 149.7 2,222 4.46 - 409.6 6,535 - 6.09  $55.3 8,757
7 6.7 1.43 1313 4,410 - .43 1313 4410 | - - 1.10 0.0 3,392 - 110 101.0 3,332
] e _ .24 M3.9 1,648 - ) .24 1139 .68 | - - 183 168.0 2,432 - oo 1.83  168.0 2,432
s na 5.26 483.0 10,754 - . 5.26 483.0 10,754 :17.15 1574.9 32,725 10.39 954.1 21,242 - S ; 27.5¢ 2529.0 53,967
W s, Ly o se 19 - i 137 128 1,94 ! - - .02 7.3 4219 - Claoz 3 4219
A ) 26,04 . . L : 291,028
Planimeter Reading x 91.83 = Area in Acres.
Planimeter Reading (Sec. Dip) Thickness (170,370) = Tons Coal Raw.
Tab. 33 :Raw Coal Reserves Fernie - And Morrissey Ridge : :
¢ : : ) : . © _4x 108 (1.15)
; : z
Grand Total O - 2500 feet 545,062 Thousand Tons in
2 ———— Place
r-" ~ - * t ) ) 1
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n 9.4
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c Average thickness of coal areas.

Yield @ 1.85 5.6,

" Clean Coal |
LI
Ash VA
135 1.6
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9.2-13.7 16.5-18.0
274114 18.1-18.3
0.7 1.6
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1.6-8.0 20.1-21.8
6.8 2.7
3.8-8.2 24.5-28.1
a6 211

Coal in place - (ll‘ﬂ of unmined coal) x thickness = cu. yds. of coal in place.
1 cu. yd. of coal in place = 1.15 net tons raw
correction for slope of seam applied to areas in calculations.

Reserve classification - (1)
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"Proven reserves of coal are reserves for which tonnage fs computed
from measurements in drill holes spaced at approximately 0.5 mile
intervals or less, which are supplemented by seam data from out-
crops, adits or existing mine workings.

0.5

.34
0.46-0.50 -
0.38 i
0.5 !
0.5-0.56
0.49

D.45-0.54

*Probable reserves. of coal® are reserves for which tonnage s computed
partly from specific measurements and partly from projection of visible
data for a reasonable distance on geologic evidence. [n general, the

points of observation are approximately 1.0 mile apart but they may be
as much as 1.5 miles apart for beds of geologic ontinufty.

*Indicated reserves of coal” are those which 1ittle or no exploratory

drilling or adit driving has been done but where geclogic studies have
determined continuity of the Kootenay coal bearing formation and to a
consfderable extent have correlated the various coal seams.

A = Probably satisfactory for hydraulfic mining. Use 50T recovery of total coal in place.

8 - Probably satisfactory for Conventional mining.

in place.

Use 153 recovery of total coal

+ € - Possibly not imeable because of splits w Wlﬂv to other seams. Mo recover-
able reserve. .
D - Probably mo recoversble reserves within former workings.
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Ind
Ind

Ind
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Ind
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Fernie l}lm
i Recovery, in Thousand Tons

Clean Coal

7626
30043
6117
1586
35226
2327
7505
34481
13875
5348
19497

163611

Horrissey Ridge
€8908.

48438
47569
2n
4761
1207
700
426
8250
587

‘Wining Racovery -  Mineability factors applied are based on information available from

hydraulic test mine in Balmer South and mining Department oplnfnn

that minimum seam thickness must be 20 feet.

Tab.34: Fernfe and Morrissey Ridges, Clean Coal Reserves and Coal Quality, 1f available.
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dips are given in Tab.33 . The reserves to 2500 feet cover total to:

625 433 000 sh tons in place
545 062 000 sh tons in place

Fernie Ridge

‘orrissey Ridge

1 470 495 000 sh tons in place

TOTAL

According to Kaiser's compilation, these reserves may result in
the following recovered clean coal tonnage: (Tab: 34)

163 611 Q00 sh tons clean coal
183 117 000 sh tons c¢lean coal

i

Fernie Ridge

It

Morrissey Ridge

346 728 000 sh tons clean coal

TOTAL

The percentage of clean coal recoverable by hydraulic mining is
approximately 76.3%. The rest applies to conventional mining.

The coal has more or less high ash content and shows poor to
insufficient swelling characteristics. Most of the hydraulic
ccal has low volatile matter content. For more quality in-
formation see Tab. 34.

NATAL AND SPARWOOD RIDGES DEPOSITS

Both areas are located south of Kaiser's Balmer open pit mine
and are divided by the Michel Creek. Along the Michel Creek
Valley runs the track of the Canadian Pacific Railway.

Two seams explored in the Natal Ridge Area are designated Seams

A and D. The Sparwood Ridge Area has several more seams, which

are designated as follows: Seam C (Upper and Lower), Seam B,

Seam A, Seam 1, Seam 2, Seam 5 (Upper and Middle) and Seam 7 {(Upper).
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COAL RESERVES AND COAL QUALITY

Coal Reserves and Coal Quality are tabulated in Tab. 35. The
most prominent seam in the Natal Rﬁdge is Seam A, which
accumulates 43 mio tons in place. Far more reserves are in
the Sparwood Ridge Area, but part of the coal may not be
recoverable due to close proximity to each other. All seams
show acceptable ash content of washed coal and volatile matter
is in the medium range. The yield figures could not be obtained
from Kaiser, but considering the raw ash content, they must

be in an acceptable range. Some of the adits did not reach
unoxidized coal and therefore some seams in the Sparwood Ridge
Area show none or only marginal swelling.

The report of Kaiser does not state how the reserves c¢an be
mined, but it is believed that the reserves apply to underground
mining. Only Seam No. A has a thickness of 36 feet suitable

for hydraulic mining.
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FORDING COAL LTD.

The coal deposit of Fording Coal Ltd., called Fording River, is
controlled by 60% of Canadian Pacific Investment and 40% of
Cominco. The operation is managed by Cominco. The deposit

is located 34 north of Sparwood in British Columbia. The develop-
ment of the surface coal mine was completed early 1972. The

first shipment of coking coal was in April 1972 to Japan. Under a
15 years contract with Japanese customers, Fording has to produce
3 million tons per year. The c¢oal is transported to the harbour
and loading facilities at Robertsbank, near Vancouver, for a
distance of approximately 700 miles by Canadian Pacific Rail-

ways.

A1l the open pit reserves of Fording River are committed by long
term contracts to the Japanese customers. There is no tonnage left
for our Eurcpean group in the immediate future.

COAL RESERVES AND CCAL QUALITY

The coal reserves of Fording River are 40 - 45 million tons clean
coal and 60 million tons clean coal for underground mining in the
blocked-out areas. Fording River did not give an estimation for
the rest of the reserves. A length of 2 miles towards the south
and a length of 10 miles towards the north from the blocked-out area

is not yet explored.

The overburden ratio for the strip reserves averages 5.18 bcyd

per 1 sht of raw coal. 6 seams are to be mined in the open pit
and the volatile matter increases the younger the seam is. The
seams are dipping generally 15 to 20 degrees, but due to the syncli-
nal structure of the deposit, large parts of the deposit are flat-

Iying (Green Mtn) and suitable for dragline operation.
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Late in 1970, McIntyre acquired controlling interest in Capton
Excol Ltd. with a holding of 36 480 acres adjacent to Smoky River's
properties.

4.4.1 COAL RESERVES AND COAL QUALITY

0f all coal seams, only No. 4 Seam is found at every locality,
where the correct stratigraphic interval has been probed. The
major portion of coal produced by McIntyre has come, and will
continue to do so in future, from No. 4 Seam. Other mines wil)
drive coal from No. 10 Seam, and surface mines will recover coals
from Nos. 10 and 11, as well as from No. 4.

The larger coal seams are briefly described as follows:

{a} DNo. & Seam ranges in thickness from 6.2 to 36.0 feet and
averages Jjust over 20 feet. The lower half of the seam is
soft and difficult to reccver in diamond drilling.
Underground mining is cornfined to the upper half of the
seam. The upper 2 feet or less is comprised of a
carbonaceous shale or siltstone caprock with thin
interbedded coal pertings. This horizon has proved
difficult to hold in place as the hanging wall.

(b} No. 10 Seam has an average thickness of 9.6 feet within
a range of 2.0 to 19.6 feet. The wide variance in thick-
ness is the result of differing amounts of shale, mud-
stone and siltstone in the upper portion of the interval.

(¢c) MNo. 11 Seam is the uppermost seam of mineable thickness
but, on average, contains. a high percentage of partings
and benches of high ash material. Its thickness ranges
from 3.8 to 13.0 Teet with an average of 7.4 feet.
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No. 3 Seam is absent from much of the western part of
McIntyre lease area where it appears to be replaced by

a dark carbonaceous shale. Where it does occur, its
average thickness is 4.6 feet within a range of 1.2 feet
to 12.4 feet.

Seams 6, 7 and 8 occur in a stratigraphic interval of less
than 25 feet and are considered to be one c¢cal zone.
Within the interval the seams occupy approximately &

feet in total thickness with the relative amounts of each
seam and the distance between them varying markedly from

one location to another.

McIntyre Porcupine Mines Ltd. has calculated the total tonnage in

their Teases as follows:

In calculating the coal reserves of the Mcintyre Teases, all
seams of greater than 20 inches in thickness are included.
Proven reserves are those for which the points of observation
and measurement are so closely spaced, 1500 feet or less,
that the computed tonnages are correct to within 20%.
Indicated and inferred reserves are based partly on points

of specific measurements and partly on a general knowledge
of local structure and continuity. The specific gravity

used is 1.33 which gives a density of one long ton per cubic
yard. Classification according to mine type, surface or
underground, is based on seam configuration and position.
Moderately inclined reserves are those for which the average
dip is greater than 20°. Tab.36 is a summary of the in-place
coal reserves.
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PROVEN INDICATED & IHFERRED

{x 1,000 Lona Tons) (x 1,000 Long Tons)
UNDZRGROUND
Moderately Inclined 57,220 34,410
Steeply Inclined 302,090 1,359,920
SURFACE
Open Pit and Strip 152,870 200,000
TOTALS 552,180 1,594,330
Combined Total 2,146,510

Tab. 36: Total Coal Tonnage in Place, Smoky River Deposit

The above stated coal tonnage by far do not represent economically
extractable coal.
The reserves of the developed surface mine No. S are as follows

(raw coal):
Seam No. 1) : 8.9 Mio cyd
Seam No. 10 : 17.8 Mio cyd
Seam No. 4 : 4.6 Mic cya
Total : 71.3 Mic cvd

Remark:  Smoky River is using a convertion factor of 1 ¢cyd = 1 1gt raw co



PAGL 82

Seam No. 11 will most likely not be mined due to the inferior
washing yield (only 43.6%). For these reserves, an overburden
ratio of more than 10 : 1 {(bcyd : lgt) will apply. For No. 9
surface mine the planning for the first 6.46  years is completed
and based on the following figures:

Seam to be mined : No. 4

Production ;1 300 000 igt/year recovered
raw coal

1674 - 1980 : 8 400 000 lgt/year recovered
raw coal

Overburden : 45 000 000 bcyd

Ratio : 5.36 : 1 (beyd : 19t raw coal)

Expected washing yield : 72.7 %

Ash i 4,65 %

Yolatile Matter : 19.35 %

FSI ;8

If No. 9 mine is in operation, the production will be split by
55% from No. 2 underground mine and 45% from No. 9 surface mine.

The contract specifications for Smoky River at present are as foilows:

Yolatile Matter : 17.5 - 20%

Ash {adb) . 7.0 % max. - 0.5 %
Sulphur (adb) : 0.50 % max.

FSI > 7 -9

Inherent Moisture . approximately 1 %

Total Moisture {as received): 6.0 % max.
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COLEMAN COLLIERIES LTD.

Coleman Collieries Ltd. belongs 82% to Northern and Central
Gas Corporation Limited and 18% to the public. Northern
and Central Gas is 94% Canadian owned.

Coleman Collieries has the following holdings:

1. The present open pit operation at Tent Mountain.

2. The present underground gperation at Vicary
Creek.

3. Adjacent to Vicary Creek towards the scuth the
new mining field Gomyo, to be developed in the
near future.

4., Large land holdings in the north of Vicary Creek
not yet explored. The area is commonly known
as Dutch Creek.

5. The Tlarge coal lease Isola explored by only three
scout drill holes,

The wash plant of Coleman is located €50 miles railway
distance from the harbour of Port Moody. Truck haulage
from Tent Mountain to the washery is 16 miles and from
Vicary to the washery is 12 miles. The Isola area is 31
miles north of Coleman.

Almost all of Coleman Collieries property is located in
Alberta. Only a small part of Tent Mountain belongs to
British Coclumbia. Because most of the Tent Hountain
production comes from Alberta and the mining operation is
controlled by the Alberta mining inspector, only Alberta

83
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royalties were paid. That may change in the future.

Mr. Blackmore explained that basically two possibilities
exist for a participation in a coal venture with this
company.

1. An option for the exploration of the areas Dutch
Creek, Oldman River, and specifically Isola. The
option of 50% can be exercised by depositing a
down payment of 1 million dollars and spending
2 - 3 million dollars within three years. If
the option is not taken the down payment will be
refunded.

2. The major share holder would be willing to sell
controlling interest of Coleman Collieries issued
stock. HMr. Blackmore sazid that a figure of
approximately $15.00 per share would apply after
evaluating the companies assets. Total equity
issued by the company is 1,116,890 shares.

Both offers are interesting and the company shouid

be contacted to discuss this matter further. The
hydraulic potential of the not yet properly explored
areas represents an alternative to the Rock Lake

area or is even better than this area. The exisience
of coking coal in this area has been proven by the
Coleman Collieries operation and,for example,by

the Isclation Ridge deposit.
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fost of it Ties on the east 1imb of the complex
Tent Mountain syncline. The proposed hydraulic
mine site contains 10 million sht recovered raw

coal,

Mr. Blackmore said an estimated 8 million dollars
is to be invested to open the hydraulic mine site
for an annual production of 0.5 million 1gt washed

coal.

The principal seam mined in the open pit at Tent
Mountain is seam No. 5. { 20 - 50 ft. thick )

Vicary Creek

The coal mined in VYicary (reek is Vicary seam

No. 2. The seam dips 35-43° and varies in
thickness from 14 - 20 ft. The seam is presently
mined by room and pillar dispite the fact that
according to the Chief Mining Engineer the dip
and seam thickness would represent a perfect
hydraulic mining situation, but to invest for

a new mining method and equipment, Coleman

Collieries has no capital.

In Vicery Creek there are 34 million sht raw coal
in place left. Applying 50% underground recovery
and 83% wasning yield the total washed coal left
in Vicary Creek amounts to 14.11 million sht.
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The drill hole results are compiled in the following
tabulation No. 37. The analyses results are not
averaged because the information is not sufficient.
The coal is of low to medium volatile matter rank.

ELK RIVER DEPOSIT

The Elk River coal license area, obtained 1967 by Scurry
Rainbow 0il Ltd., consists of 19,200 acres and is presently
owned in a joint venture by Scurry Rainbow 0i1 Ltd. with 50%
Emkay Canada National Resources Ltd., a 100% subsidiary of

Morrison & Knudson Company,Inc.

It is known that Morrison & Knudson Company, Inc. is not
interested in developing the property and is prepared to sell
the 50% eaquity participation they hold. By purchasing the
50% participation belonging to Morrison & Knudson, our group
will also operate the mine if developed, as Scurry Rainbow
0i1 Limited has not shown such an intention and certainly
has not the expertise to do so.

LOCATION ANC ACCESS

The Elk River property is located in the Rocky Mountains

in the south-west of British Columbia, Canada, within the
valley of the Elk River. Approximate center of the property,
consisting of 19,200 acres of coal licenses on Crown Forest
Land, is near 50 degrees, 24 minutes north and 114 degrees,

56 minutes west.

89
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The mining area is situated approximately 45 miles north of
Sparwood, B.C., the nearest township which is also the site
of Kaiser's Balmer Mine. The Fording River mine, owned by
Canadian Pacific 011 and Gas Limited, is approximately 15
miles to the north from the center of the E1k River property.

There are two road connections to Calgary. The first one goes
south over Elkford - Sparwood and Highway No. 3 to Fort Mcleod
and then north again on Highway No. 2 to Calgary (a total of
225 miles, 20 miles improved gravel forest service road from
the E1k River depocsit to Elkford, and 205 miles paved road

to Calgary). The second road leads to the north over 20 miles
of an improved power line maintenance road, which connects the
Kananaskis Hichway. The Kananaskis is anh improved greavel road
running 25 miles further north to the Trans-Canada Highway

No. 1.

The nearest railroad, owned by Canadian Pacific Railroad, is
located in Sparwood, 47 miles south of the Elk River property.
The total distance to Vancouver, Robertsbank, is 745 miles.

A spur line from Sparwood to Fording River exists. -

The town of Elkford, Government-owned and built for the mine of

Fording River, will most 1ikely serve as well for the required
labour force of the Elk River deposit.

COAL RESERVES

The coal reserves of the "Initial Study Area A and Area B"
were ve-calculated by Mr. Linhart. His reserve calculation
resulted in the following tabulation (Tab. 38). A reserve
estimate for the total area is given in Teb. 39. This
estimate was computed by Morrison & Knudson. The subdivisions
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(areas) used for this reserve calculation are described as
follows:

Areas A and B: The Initial Mining Area.
Between grid Tines 180+00 and 360+00, Mr. Linhart
extended the Initial Mining {Study) Area to 170+00
and 370+00 (1000 feet more towards north and south).

Areas C and D: Extensions of Areas A and B towards north.

Area E ¢ This area is commonly refered to as Big Weary Ridge.
It is the extension of Areas A and B towards south.

Areas F and G: Both Areas are adjacent to each other in the western
steep dipping part of the syncline. Open pit infer-
red reserves are calculated by Morrison & Knudson
down to an elevation of 5200 ft. These reserves
can also be declared as hydraulic mining reserves.

Area H :  Declared by Morrison & Knudson as uncertain open pit
reserves, but at present time should rather be refered
to as hycraulic mining reserves. The area is the
most southern extension of Area G. Reserves are
uncertain and calculated down tc an elevation of
5200 ft.

Areas J and K: Inferred underground reserves below the open pit and
hydraulic reserves on both limbs of the syncline
calculated down to an elevation 3200 feet. The
reserves are inferred (Area J) and uncertain (Area K).
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Pan Ocean is definitely open for any deal on its 40% equity in
the Sage Creek deposit.

LOCATION AND ACCESS

The Sage Creek Coal property, comprising 24,642 acres in 51 coal
Ticenses, is located 40 miles south-east of Fernie, 8.C., and
about 50 miles south of Kaiser's ccal operations. The property
adjoins the Montana - U.S.A border on the south and can be reached
by several gravel roads from the west, north and south. The
central part of the property lies at latitude 49% 06°'N and
Tongitude 114° 34'W. The nearest railway is the main line of

the Cenadian Pacific at LElko, B.C., - a distance of about 30

miles to the west (direct map distance}. An alternative rail route
to the south, of about 40 miles in length, would join up with the
Burlington Northern Railway in Montana. However, to connect the
proposed mine site with the Canadian Pacific rail line, a true
mileage of 48 miles spur line with rough terrain at the end of the
tracks (mountainous area) is required. PMuch easier is the alter-
native rail connection to the south, but this is probably politi-
cally not feasible, and the mileage for this spur line is also

47 miles. Rio Algom would prefer to go south. The rail distence
from the proposed mine site to Robertsbank on the Pacific coast

is approximately 700 miles. Hitachi, in conjunction with Ric Algom,
is also investigating the possibility of pumping a minus 3/4 inch
size coal fraction over the initial 30 miles to Elko.

Rioc Algom is intending to build a townsiie at the mine, because
the nearest town Fernie is situated approximately 45 miles north
of the property, but the Government will most likely insist that
Fernie is used as townsite for the iabor force required to operate
the Sage Creek deposit.
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DEPOSITS OF DENISON MINES LTD.

SAXON DEPOSIT

The area is quite remote and infrastructure cost for the develop-
ment of this deposit may be high. Nevertheless, the cocal is the
best s¢ far reported, and therefore the deposiit has to be considered
in the near future. Denison Mines Ltd. is willing to issue an
option of 50% for the property and many reasons point towerds our
group to obtain the option without hesitation. The coal has low
ash, positive dilatation, FSI of 6! - & and excellent coking
characteristics which make this coal a prime coking coal. Further-
more, the production of the first 5 to 10 years, according to
procuction volume, may be obtainable by open pit mining. This

has to be proven by further thorough exploration. After the cpen
pit is mined out, mining will continue by hydraulic mining methods
still over drainage elevation. The disadvantage of this deposit

is the remoteness of the area.

LOCATION AND ACCESS

The Saxon Area is located in British Columbia and the eastern side
of the lease joins the border of British Columbia and Alberta.

§5 miles of rail spur line have to be constructed through a valley

of mountainous areas, which would join the CN-Railway, approximately
in the vicinity of Dome Creek. A pipeltine for this purpose can

also be considered. The rest is 563 miles to Prince Rupert, or

603 miles to Vancouver,

COAL RESERVES (Tab. 47)

The structure geology in the Saxon Area is more complex than for
example in Denison's Quintette Area. The stratigraphy in the area
is as follows:



Marameters
Secam A B D
Dip of Scam 35 - 50° 35 - 50° 35 - 50°
Average Scamthickness (ft) 10 - 40 10 - 14 10 - 28.5
Preparation Yield (%) 65 - 85 65 _ 65 - 70
Mining Loss U/G (%) 62.5 62.5 62.5
0/C Ratio (bcyd:sht Raw Coal) 7:1

Ccal Reserves all Searis Combined

0/C Reserves Raw Coal

U/G Reserves Raw Coal
Total Reserves Raw Coal

0/C Reserves Clean Coal
U/G Reserves Clean Coal

Total Clean Coal

Production Planned

]

250 million sht
250 million sht

20 million sht exploration potential
40 ~ 45 million sht, applying 65% yield and 37.5 mining recovery

60 - 65Imillion sht

2 million lgt/year justified considering the reserves

Tab. 47 : Coal Reserves of the Saxon Area of Denison Mines Ltd., British Columbia
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with American high volatile coals, the goed coking characteristics
of the Saxon coals deteriorate.

Denison Mines believes that the area could be developed between
1978 and 1980. That time may appear too soon, however, the
property seems to be a potential mine site for the early 8C's

for develeopment. In any case, it is advisable to secure the poten-
tial of this area by an option for the future. Alsc the property
has to be seen in connection with the adjacent properties of Kakwa
Mines Ltd. (Cyprus), and Kakwa River of Voods Petroleum in Alberta,
which have a good coking ccal potential. The whole area seems to
be a nucleus for future potential development.

A1l available quality figures are listed in Tab. 48.

QUINTETTE DEPOSITS, BABCOCK, WOLVERINE AND FIVE CABIN SYNCLIRE

For the Quintette Area there is a joint venture of 51% Denison
Mines Ltd., and 49% Morid Resources Company, a division of Alco
Standard Corp., {Barnes & Tucker). This Jjoint venture is still
current for the Wolverine and Five Cabin Syncliine area, but

was altered for the Babcack area. In this area Mitsui has pur-
chased a 10% ecuity participation with an option for further 15%
if the area goes into production:

25.0% Mitsui
36.5% Vorld Resources Comp.
38.5% Cenison Mines Ltd.

Horld Resources Company has several times indicated that they

are open to sell their interest in the Quintette area, but they
did not give any indications of what percentage or terms they are
thinking.
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LOCATION AKD ACCESS

Figure 6 provides the locations of the three deposits Babcock,
lolverine and Five Cabin Syncline within the Quintette license.
The lease is situated in British Columbia.

Access to Babcock from Dawson Creek, B.C. (121 miles) and Grande
Prairie, Alberta {115 miles) is via secondary and dry weather roads.
Due to expanding Togging and gas exploration activities, additional
access routes are being developed. The Quintette joint venture
favours completion and improvement of a route from Dawson Creek

to Babcock along a route developed by a 10gging company. This 101
miles long route would be a permanent high speed, all weather road
for the movement of personnel and equipment.

To the Wolverine Area, access from Chetwynd, BE.C. consists of
43 miles of all weather gravel rcad and an additional 14 miles
of limited access road. Chetwynd is located on Highway 97, €3
miles due west of Dawson Creek, B.C.

The Five Cabin Syncline area can be reached by 85 miles of all
weather dirt road from Highway No. 2 at Beaverlodge, A1befta,

and 14 miles of four wheel drive access to the drill camp located
in the central portion of the syncline.

RAILWAYS

For the development of Babcock, Denison Mines Ltd. would favour two
possible railway routes out of at least six routes possibly existing:

1. Via BCR (Chetwynd Route}

Distance - to Venccuver area port 715 miles
- to Prince Rupert 740 miles



M.CO s’A EYYE) co“ Al W

e e .

L ! > T

L .~ .
. } '
wasyevn

Jl)'l

|

Jegr |

tasi

-

leed

e

i

s.__._,'\

Ini
¢ L revenas

rare
'

¢

J" "—jf‘[) & \.\ 200
200y ganl e g
‘ -
et Sl x5 .5.\,’..
+ 2 R

[y

Lo 00 ey

i

FIVE CABIN
/’./"OJEC/' »M’[/

IRy T

l
s 4
L };I"L.\\\\\. l. “brl-',l\:,(. FJI \ ,'IL-
t oy less g r :
s GBI G S B I ) 8 e sl
lIoT rpll E] "~
T L | l

1iae l n ) oy

i
(1003 0 e e u:l
f
L

\-—v--'\ I =

T
E "l~$ " ’
f

WOLVERINE NORT)
[ PROJECT _ARCA

e 1

i
£

e
0 giad | aee ’,“,

AN i :
[ ST 4 e

.
.-4‘|\nr

hvr M

L ro g

=

M INTYZE -

- .

reta " Farr

i |

Jetr et

Fax : Jin
Al

e t e \

LI ) |- Yy e
'

B L R

Yoaty ‘e L IR -
¢ L

Mremmd Lmbata RSy AR et ST

v

LPOXSUPINEG BINFS (2D =

j\',--[\_) L 2t !



PAGE '”7

Plus new rail needed 70 - 75 miles

Rates to Vancouver area (inc]. Gondolas) 4.50 - 4.60 $/sht

Handling Charges 0.75 $/sht
2. Via CNR {Monkman Pass Route)
Distance - to Vancouver area port 750 miles
- to Prince Rupert 610 miles
Plus new rail needed 82 - 105 miles
Rates to Vancouver area (incl. Gondolas) 6.30 $/sht
Hand1ing Charges 0.75 $/sht

According to Denison Mines Ltd., the B.C. Railways proposal is the
more attractive, although the rate depends upon the development of
the Sukunka deposit. The rates are from Denison’s March 1873 report.

For connecting the Wolverine area with a rail 1link the follcwing
pessibilities are existing:

1. If Quintette-Babcock is in production, only 6 miles
spur line is needed to link the two deposits,

2. If the prcject stands on its own, total 55 miles are
to be constructed, or if Sukunka operates, then only
£2 of new rail is needed. Further distances to the

port ere:

Chetwynd to Prince George = 218 miles
Prince George to Prince Rupert {by CRR) = 467 miles
Prince Gecrge to Vancouver (by BCR) = 426 miles
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The Five Cabin Syncline deposit is 10 miles further away from any
railway link than Babcock, so the same distances apply as for
Babcock.

4.10.1.2 HOUSING AND PERSONNEL TRANSPORTATION

Considerations in this respect are only done for Babcock. The
closest significant population centres via any new all weather road
to Babcock are:

Chetwynd, B.C. Population - 1,300 - 75 miles from Babccck
Dawson Creek, B.C. Population - 12,500 - 95 miles from Babcock
Grande Prairie, Alta Population - 14,000 -115 miles from Babcock
Prince George, B.C. Population - 40,000 -140 miles from Babcock

For Denison, the most attractive community in which to base a work
force, appears to be Dawson Creek. Dawson Creek has excellent
recreational facilities, excess hospital and school facilities and
over 500 fully serviced building lots.

4.10.2 COAL RESERVES (Tab. 49)

4.10.2.1 QUINTETTE BABCOCK

The joint venture agreement with Mitsui for Babcock includes all parts
of Babcock, i.e. the flat lying part and steeply dipping Waterfall
Creek syncline and the not yet thoroughly investigated Quintette

Trend and the Murray Syncline Areas. The Japanese are very much
interested in the steep dipping strata {Waterfall Creek) for
hydraulic mining. At present, the Tlanks of the syncline are in-
vestigated for this purpose.

The seams of the Babcock area are all in the Gates Coal-Formation
and designated B, E, F, G, I and J, but seams G and 1 are not in
the mining plan. Seam D, which might have an unknown open cut



4.10.2.2

PAGE ]?9

potential has a hard sandstone roof. All other seams have bitu-

minous shale roofs.

The reserve situation justifies a 2 million lgt/year (see Tab. 49).
Denison believes in an operation commencement in 1977.

The U/G reserves of 250 million sht raw coal can be enlarged by
75 million sht in situ from the Quintette Trend area and a not

yet calculated potential of the vast Murray Syncline.

QUIRTETTE WOLVERINE

So far, 6 boreholes have been drilled on the property, which indi-
caeted that the Gething Coal Formation and the Gates Coal Formation
contain coa1—bearihg strata. The Gates Coal Formation has 11 seams
o7 which only the Tower two {No. 1 and No. 2) are mineable. The
Gething Coal Formation has as recoverable seams the Skeeter seam and
the Chamberlain seam. Each geological formation contains 50% of
the reserves. The reserves amount to 104 million sht in place or

46 mitlion sht washed coal, A breakdown per seam is listed in

Tab. 49.

QUINTETTE FIVE CABIN SYRCLINE

The reserves of the Five Cabin Syncline Area are alsc distributed
by 50% each on the Gates and Gething Coal Formations. For under-
ground mining, only Seam No. 5 (Gates) and seam II/III {Gething)
seem to be suitable, but for the open cut reserves the Seams No. 1,
No. 5 and No. 7 {211 Gates) and No. I[I/III (a1l Gething} appear

to be recoverable.
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Area QUNITETTE-BABEOCK
QUINTETTE-FIVE CABIN SYNCLINE
Leam ] E F G ! 3 Totales | GAT.CF: Ne.l Ne.2 GETH.CF: N
. LF: Ne.1T (Skeeter) Ny, 111 {Chamb
o ..o 2 0 .. 0 . amberl SCF:
Dip of Seams 50.15° 5%-15° 515 s%.1s 5°-15° 515 10%.20° 10%-2¢° 10°.20° uga.zgo e Total SATCF: MNo.l {0/C) Ko.5 {0/C8U/G) Ro.? {0/C) SETH.CF Ne [1/111 {0/C3U/6}  Total
Average Seamthickness (ft) 7.8 6. 65 8.4 5. 86 9.15. 16.60 6.97-8.47 5.98-9. 56 §.77-5. 10 5 545 98 One Syncline Stde 40 - 70°, the other side 20° - 59°,
. . 64
Kining Less UG (%) 43 35 45 49 15 58.82 35 4 49 40 '
§/C Reserves Raw Coal (mio sht}
U/G Reserves Raw Ccal (mio sht} 49,035 45,528 54.118 31,128 46,136 101,358 255,041 31.858 19.774 22.334 24,287 2.143 1. 18444 0.797 8. 14)%wr 14,2654}
Total Reserves Raw Coal {mio sht) §9.036 45,528 59.118 3,120 §4.136 101,359 56,041 31.858 19,774 28,334 ?4.281 104.247 Conv. 19,482, Hydr.20.036 Conv. 40,666, Hydr.3¢.553 11‘—???
. . 106,247 2.143 3 . ’ ' e :
. g.518 0.797 75.255 1
0fC Reserves CTean Coal {mio sht) ) nz.nz
6/G Reserves Clean Coal {mio sht} 21.638  19.165  25.493  1.105 19,598 - 31.133  ¢7.330 16.104 7.085 9.978 12.87 0.994 2.220%% 0.359 6.0568%e g.62%}
Total Clean Coal (mio sht) 21.53% 19.185 25.493 1.10% 15.598 1,133 97.330 16.104 7.08% 9‘9?3 12‘ 8 46. 018 Conv. 10,052, Hydr.B.750 Canv. 25.338, Hydr,20.149 60.299
: - - 12.878 46.015 8.9 \ PO o )
.994 18.812 0.355 45,487
. . £5.652

Stripping Ration

Production Fliznned

2 mitlion lgtfyear

1 million Ygt/year Justified according to reserves

7:1 beyd:Tsht raw coatl

not included $n mining plan
**  without seams & and I
#%% Jpcluded ia U/E reserves
4y partly included in U/G reserves

Tab. 4% :

Coal Heserves Quintette Area, Denfson Mines Ltd.

capable of 1 to 2 million lgt/year
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The coking properties are unknown because no tests were performed,

The Five Cabin Syncline area has the same problem as Wolverine be-
cause the coals vary in both Coal Formation, and the coals have to
be blended. The Gates Coal Formation has high volatile coals with
high FST values and slightly higher ash content than the Gething
Coal Formation, which has low to medium volatile coals with low
FSI values.

Denison states that an equal blend of potentially mineable seams
would be expected to produce coal with raw ash of 12.7%, which on
a 7.0% ash (airdried basis)} would yield 85% product with a proxi-

mate analysis as follows:

Ash 6.97 %
V.M. 23.65 %
F.C. 1 67.87 %
S 0.21 %

FSI 3.5 - 6.6

The coking properties of the Five Cabin Syncline area are unknown

because no tests were performed.

CORBIN CREEK DEPOSIT

The deposit Corbin Creek is owned by Byron Creek Collieries Limiteqd.
Our information on this interesting deposit is only limited, beceause
Byron Creek has been reluctant to supply information material.

Byron Creek Colijeries has not indicated that they may accept
partners for the developrent of the deposit, as they did in the
earlier stage. A one million lgt/year is planned and the company
thinks of a 20 miilion collars investment.
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Because the coke quality and the coal washability of the deposit
is so far unknown, it seems too early to reccmmend the deposit
for a participation. A large part of the deposit seems to be
only steaming coal.

LOCATION

The deposit is Tocated in British Columbia and is very close to
the Alberta - British Columbia border. The deposit is scuth of
Coleman Collieries' Tent Mountain Mine. Only 12 miles spur line
needs to be newly constructed, to connect the deposit with the
CPR mainline south of Michel (Kaiser) with the Gillivray loop.
Byron Creek Collieries has ensured already the right of way for
these 13 miles.

COAL RESERVES AND COAL QUALITY

Tne coal reserves are located similar as in Luscar in 5

synclinal Tolcded areas. This Tolding has thickened the coal
seams, Which can be correlated with Kaiser's Balmer seam, up
to 200 Tt. thickness. The coal reserves are calculated on a
70% washery yield and 6 : 1 bcyd : sht clean coal. Taking

these parameters into consideration, the following reserves

in place are encountered:

51.5 million sht measured and indicated
5.5 million sht inferred
7.5 - 27.5 million sht further potential
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SUKUNKA DEPQSIT

The Sukunka deposit belongs 52.5% to Brascan Ltd., {Mikas 01l
Ltd.}, 40.0% to British Columbia Railway and 7.5% to Coalition
Mining Ltd. Coalition Mining Ltd. is also the operating company.

In general terms, the Sukunka deposit has very good ccal quality,
but underground mining conditions, {bad roof)}, and

40% Government participation in the project and the remoteness
of the area have made the project uninteresting for us.

LOCATION AND ACCESS

The Sukunka Coal Project, covering an area of 41 square miles,
is Tocated some 37 miles south of Chetwynd in British Columbia,
Canada. Chetwynd s connected to the coast ¢f Vancouver by the
Pacific Great Eastern Reilway. The Canadian National Railway
joins the Pacific Great Eastern Railway at Prince George, con-
necting to Prince Rupert on the west coast.

The rail distance to the coast is approximately 700 miles

{ to Squamish). Of this distance, 37 miles new spur line to
Chetwynd have to be constructed. '

COAL RESERVES

In general terms, within the two principal coal seams, the Chamber-
Tain and Skeeter Seams are 74 million Tong tons of medium tc high
rank bituminous medium volatile coal. From these reserves, 41
million long tons of washed coal can be produced with an ash
content in the range of 4 to 5%, which will produce a strong, hard
metallurgical coke.

A brezkdown ¢T reserves pey seem as measured and indicated reserves
is given in Tab, 51. The figures in this reserve calculation

are based on 70% extraction curing mining, and & washing yield.

of &0% and 70% for the Chamberlain and Skeeter Seams respectively.
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GREGG RIVER

The Gregg River coking coal deposit, if developed, will be
operated by Manalta Coal Ltd., a 100% subsidiary of Mannix Co.
Ltd. Manalta has entered negotiations with Japanese customers
for a Tong term sales contract, and these negotiations are in the
final stage. Because of these negotiations, Manalta has acted
very reluctant in respect to a participation ot our group. It

is almost certain, that Gregg River will be the next deposit
being developed for the Japanese market.

LOCATION AND ACCESS

The Gregg River Coal property is located about 170 miles west of
Edmonton, Alberta, and 25 miles south of Hinton. It is adjacent
to the Cardinal River Coal Ltd., and encompasses the head waters
of the Greag River. The prorcerty, comprising 17,600 acres of
coal leases, extends for about 15 miles in a north-westerly
direction along the eastern slopes of the Rocky Mountains.

Topographically, the lease area is of moderate to rugged relief,
with maximum differential elevations in the order of 500 ft.
Access from Hinton to the Gregg River mine area 1s provided by an
all-weather, gravelled highway, recently constructed by the
Alberta Government. From this road, an access road of 1% miles
to the mine and wash plant site has to be constructed as part of

an overall mine development.
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The CNR mainline to Vancouver passes through Hinton; at Bickerdike,
a branch line, 64 miles in length, leads to Cardinal River Coal
Mines at Luscar. Manalta proposes for Gregg River to use the

same route, but this will necessitate in an extension of the

CNR branch 1ine from Cardinal River mine to the proposed wash
plant and coal loading site of about three miles.

Gregg River mine will reauire & labour force of about 20C men.
Because of the proximity of Hinton, 25 miles by all-weather
highway, it will net be necessary to provide accommodation

at the site, The men and their Tamilies will find their own
accommodation in Hinton. Transportation arrangements will be made
to convey the men to and from the Gregg River mine.

§.13.2 COAL RESERVES

Only the metallurgical coal that is proposed to be recoverea to
produce 22.5 million long tons, consicering 1.5 million igt/year
production over a period of 15 years, is included in the proven
recoverable pit coal category. Additionally, in the proven cate-
gory is the coal available in C - D3 syncline, in H - 3 monocline
and in syncline R - S.

Proven Category:

i.e. Mining plan 28.4 miTlion lcng tons
Remaining in C - D3 5.3 million long tons
Remeining in H - 3 0.7 million long tons
Remaining in R - S 0.4 miilien long tons

Total proven metallurgical
coal recoverable: 32.8 million lerng tons
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Manalta Coal Ltd. has calculated for the total washed coal pro-
duction of 22.5 million long tons in 15 years two possibilities
for the mining operation, which resulted in the following over-
burden ratios:

1. Possibility:
6.7 : 1 bcyd : 1gt Raw Coal
8.5 : 1 beyd : lgt Clean Coal

2. Possibility:
6.9 :+ 1 bcyd : 1gt Raw Coal

8.7 : 1 beyd : 1gt Clean Coal

It appears that the ratic on clean coal basis is computed on a
79.1% yield of the wash plant.

PRCBAEBLE CATEGORY

The probably metallurgical recoverable coal is calculated &s

follows:

East end of A' - B° 1.4 miTlion 1gt

"H - H' & "H" to South Drinnan

Creek 3.5 mitlion lgt

R' - §* Syncline 0.2 million lgt

Total probably metallurgical

coal recoverable 5.1 million 1gt at a mining rax
of 8.1 to 1

POSSIBLE CATEGORY

These reserves are as Tollows:
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West End of "A - B" 4.7 million
“H - H" & "H" to South Orinnan
Creek to Mystery Lake Fault 1.3 million
R - S inferred 1.2 million
Synclines & Anticlines Hest of
Drinnan Creek 22.0 million
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long tons

long tons
tong tons

long tons

Total possible metallurgical

cpal recoverabie 29.2 million
of & to 1

tong tons at & rat

Additional possible in unmapped areas
adjacent to Mystery Lake Fauit and

Drinnan Fault 10 million long tons

UMMARY OF RESERVES

Total recoverable metallurgical coal in the property
79.1 mi1lion long tons.

Proven 34.8 million
Probable 5.1 million
Possible 30,2 million

is estimated &t

lgt

1gt
19t

79.1 million

1gt

Applying a washery yield of 76%, this is a total of 60 million lgt

of clean product.

COAL QUALITY AND COKE COVEN TESTS

¥analta Coal Lid. has calculated the coal quatity for the 15 years

production as follows:
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WILDHAY PROJECT

Exploration und Bergbau GmbH of Canada had filed an application
for the south-west extension of the Rock Lake area, but a Tease
was not granted, because the area was set aside some time ago

for the purpose of a possible exchange of acreage with coal

tease acreage lying inside the Willmore Wilderness Park. MNego-
tiations in this respect at ministerial level are completed, and
the area was received, apparently as compensation for the area
Rock Lake in the Willmore Wilderness Park. This is not mentioned,
and Denison Mines Ltd. still has strong hopes on the Rock Lake
area, if the newly granted Wildhay area does not prove sufficient coeal
for a mining operation.

LOCATION AND ACCESS

The Wildhay Project is located 35 miles {56 km} north-west of
Hinton, Albera, a mining and lumber industry town with a pcpulation
in excess of 1C 000. The Alberta Resources Railway runs rorth-
south just to the east of this property and comes within 5 miles

(8 km) of the southern tip of the South Hoff Block and within

15 miles {24 km) of the North Hoff Block. The Moosehorn Block

is located 10 miles further southeast.

The Wildhay Project consists of 3 Blocks {Fig.7 }, the Moosehorn
Block and the South Hoff Block, for which Denison Mines Ltd.,
through its subsidiary, Dencoke Coal Limited, is presently

in the process of accuiring leases, and they have been assured

by the Government, that the third block, the North Hoff Block,

is available to them on a first refusal basis, when the area north
of the Wildhay River is re-opened Tor coal lease applications.
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EXPLORATION POTVENTIAL

The information compiled here is copied from Denison’s exploration
proposal.

SUMMARY :

The areas encompassed by the Wildhay Project, for which
coal lease acquisition has been approved, contain large expanses
which are underlain by the Luscar Formation. All of the coking
coal which is produced from the Cardinal River Mine to the south,
and the McIntyre Mine to the north, comes from this formation,
and it is a well documented fact that the formation is ccal bearing
both within the Wildhay Project area and adjacent to it. The total
exploration potential of the project areas is expected to be in
excess of 100 million tons.

Moosehorn Block

The Moosehorn Block is bounded on the east by relatively
unfaulted Nikanass in strata, which are followed stiratigrapnhically
by the Cadomin Formation and the c¢oal bearing Luscar Formation.
The Luscar Formation is repeated by thrusting within the property
and may be overturned in a syncline which is located on the down
thrust side of the Miette Thrust.

Two outcrops of coal, about 7,500 feet {2,250 m) avart,
each 15 Teet (4.5 m) thick have been reported in the southeast
end of the Moosehorn Block. No assays are available, however.
Near the northern end of the property, where the Cadomin Formation
is repeated by a small thrust fault, a 4,500 foot (1,300 m) trench
was put in to locztie the main coal zone without success, and the
large 20-40Tt (6-12m) coal seam which is known on Denison's Rock



PAGE 143

Lake property to the north has not yet been found here.

Assuming that a 15 foot coal seam, or its equivzlent can
be found over most of the length of this property, an exploration
potential of 50 million tons can be expected. If a larger seam
is also found, or if there is repetition due to faulting, this
potential could be significantly increased.

South Hoff Block

The Luscar Formation within the South Hoff Block is bounded
to the east by the Coliie Creek Fault and to the west by the
Folding Mountain Thrust and its associated faults. The Luscar
Formation itself 1is repeated within the property by faulting and the
potential for locating mine sites is increased by a series of
anticlines and synclines. A considerable amount of exploration has
been done near the Collie Creek Fault and the coal seams have
been found to be too highly faulted to aliow for correlation.

It is for this reason that exploration should now be concentrated
on the western side of the block where the disturbance does not
appear to bhe so severe.

In the work that has been done to date, c¢cal seam inter-
sections of 18 and 22 feet (5.5 and 6.7 m) have been obilained but
true thicknesses and sear correlations are not known. The free
- swelling indices of c¢iean coal at 7-10% ash ranged from 5 {0 9
on a wide variety of samples, but only rotary drilling was used
so no meaningful data on raw ash or cleaning characteristics was
obtained. At present it can only be sajd that thick, mineable
seams should be present and that they may have good to excellent
coking gquality.

Assuming that one 15 to 20 ft. (4.5 to 6 m) coal seam may
be present and that it outcrops twice over about half the length
of the property, an exploration potential of 50 to 60 million ions
cen be expected. Naturally, Trom the known structure, many more
repetitions may be expected and if they contain good coal seams and
are structurally continuous, this may significantly in;rease the

potential for discovery.
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North Hoff Block (Not yet approved for leasing)

The North Hoff Block is simply an extension of the South
Hoff Block, between the Wildhay River and McIntyre'’s Moverly Creek
property in the Wilderness Park. Cursory foot traverses in 1969
failed to locate any coal seams in this block but it is reliably
reported that Mcintyre has intersected at least one 18 to 20 foot
(5.5 to 6 m) seam just north of the block. In addition, it should
be noted that almost all of the seams in the South Hoff Block
were discovered by trenching or drilling. If the seams have
not been eroded in this area, it is not unwarranted to expect
30 million tons of coal to be discovered.

HIGHWOOD AREA DEPQSIT

The Highwood Area described in this report was fcerrmerly known
as Ford Coal Property of Ford Highwood Coal Ltd., or Highwood
Coal Mines Ltd. Our group tried to file an application for the
area on the 9th day of November 1973, but we were informed by the
Mining Recorder that the area is still held as reserved by the
Government. Furthermore, we were inforned that the most likely
process, iT the Covernnient will ever release this area, which
is apparently very sensitive for the conservation euthorities,
is an advertisement calling for tenders on this property. The
most successtul bid will then receive the area. The Mining Re-
corder has put us on tne list for those companies which will be
informed if the Governnient of Alberta is calling for fenders.
It is strongly recommended to compete bidding on acquiring this
area due to 1ts coal potential.
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The information summarized here was obtained from two geolcgical
consultants, who have collected the various existing data avail-
able on the property ranging in age from 25 to 70 years. In fact,
there is an abundance of conflicting and questionable data from
numerous sources and the conclusions presented here are a com-
bined personal assessment of the two consultants, Mr. Paul Byson
and Mr, Jaro Horacek, of what is the most likely interpretation
of the data.

4.17.1 LOCATION AND ACCESS

The deposit is situated in Alberta, close to the border of Critish
Columbia and Alberta, between Canmore and Coleman. The area is
accessable by paved and gravel road by a 1% - 2 hours drive from
Calgary.

Mr. Dyson states that iransportation of coal out of the Highwood
area would not be simple, as the nearest railway connection is
at Cayley, 35 miles east of the property, and at the Fording Coal
Plant, approximately 16 miles to the south-west. The distance
t¢ rail might even be lessened in the next few years, iT either
the Isolation Ridge earea or the £1k River area in 8.C. {only

10 miles to the west) are developed. The connections to Foraing
River or Elk River mean rough terrain.

4.,17.2 CCAL RESERVES AND COAL QUALITY

It seems as if there would not be any trouble with coal reserves.
Numerous workers have come up with estimaztes of the reserves which
range from 1 082 million tons in place in seams greater then 3 Teet
thick under Tless than 2000 feet cover (Mackey 19246) to 254 million
tons above the level of the Highwood River {McEvoy 1819) end

222 million tons above drainage (Stevens 1951). Mr. Horacek re-
calculated the reserves and came to the conclusion, that 210 million
Tgt in place are existing. A report prepared in 1245 states that
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approximately 30 million tons in place may be strippable at that
time. Taking the development of modern mining equipment from that
time until today into consideration, the open cut potential can
probably be increased. That means a mining method would either
have to be open pit or hydraulic as the structure would preclude
the using of any conventional underground mining method. Detailed
surface mapping and drilling would be required to prove up the de-
tails of plans for either method but the property does appear to
be well suited for development by hydraulic underground methods.
Many millions of tons of coal exist above drainage north and

south of the Highwood River and numerous "cross strike" seams

- Cat Creek, Lineham Creek, etc. would provide additional access
to the seams where substantial tonnages could still be mined to the

rise.

The reserve calculation of Mr. Horacek is shown in Tab. 55. The
reserves are located in four main coal seams present within the
Kootenay Formation named the Egbert, the Connors, the Douglas-
Glover and the holt in order to descending stratigraphic position.
Due to the complexity of folding in the area, thickness data is
conflicting, but the thickness ranges shown on the map from

Paul Dyson have been reported. A general conclusion would be that
in any given section, it is likely that two seems exceed 1Z feet
each in thickness. Similarly, thicknesses exceeding 20 feet are fre-
“quently reported and possibilities exist for thicknesses exceeding
40 feet. It 1s realized, that these latter thicknesses probably
represent tectonic thickening of the coal seams, bul limited areas
of such thickness would centribute significant tonnages ot potien-
tial open pit coal. Some of the raw coal quality is also compiled
in Tab. 55. Fowever, in ceneral, the volatile content of the
Highwood coals ranges Trom 14% to 20% on a raw coal basis. On a
washed coal basis, slightly higher values could be anticipated.
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KAKWA RIVER DEPOSIT OF KAKWA MINES LTD. {CYPRUS MINKES CORP. )

The Kakwa River Coking Coal Project is owned by a syndicate of
nine residents in Edmonton, which have formed Kakwa Mines Ltd.
This syndicate is managed by Mr, Walter Filipek.

Notus Exploration Company, a wholly owned subsidiary of Cyprus
Mines Corporation, has optioned the property from Kakwa Mines Ltd.,
and Anvil Mining Corporation Limited did so far the exploration

work for Notus.

The option agreement of Notus with Kakwa Mines Ltd. {syndicate)
is & straight cash purchase of the 100% Kakwa Mines Ltd. snares
for 3.8 Million Dollars. No royalties are included in the &gree-
ment. The option period consists of 4 periods, each period is
one year. At the end of 1372, the third option period was coOm-
pleted and 1.1 Million Dollars spent. At this time, the Japenese
coking coal rarket was Tading away, and Notus ¢id not starti ithe
rourth option period, which would have committed 250,000,000
Dollars cash to the syndicatie and doing 750,000,000 Dollars worth
of work on the property. HNotus asked for an extension of the
Tourth option period, and this extension was granted by the
syndicate scheduling the commencement of the fourth period (c¢to-
ber 1st, 1973, but Notus feels that there is still more fime
needed for thorough assessment of the deposit and therefore thne
syndicate was asked for another extension of the fourth option
period, The granting of this extension is in progress.

LOCATION

The property is siiuatied in a rerote but very poiential aree,
together with the deposit of Woods Petroleum (adjacent lease)
and opposite the border of British Columbia is the Saxon Depesit
of Denison Mines Ltd. 60 miles spur line or pipe line has to be
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REMARKS

The tests which give the FSI of four in seam No. 3 is not shown
on the attached tabulation. We hopefully feel that we will
receive more qualified information from Notus.

KAKWA RIVER COAL PROJECT QF wWOODS PETROLEUM OF CANLACA LTD.

The area is owned by ‘Yoods Petroleum of Canada Ltd., a 100% sub-
sidiary of Woods Corporation. Except for producing oil wells

(46171 equivalent barrels per day 1972} in Canada, the company hés

no mining expertise. The Canadian Division Manager, Mr. 0. J. Ewing,
indicated recently in a meeting with Dr. Lange, that cods Petroleum
would sell the 20,480 acres large coal lease for a lump sum of

6.0 Million Dollars, and a 3% Royalty on the ceal price.

LOCATIOM AND ACCESS

Ceographically, the permit area is situated in the extreme western
and central part of Alberta, adjacent to the British Columbia -
Alberta provincial boundary (see Appendix 9). Joining the property
are ihe coal areas of Denison Mines Ltd. {Saxon Area in B.C.)

and Kakwa River of Kakwa Mines Ltd. (optioned by Cyprus Mires Corp.).
The area is remote and the nearest producing ¢oal mine is Smoky
River, 30 miles south-east as the crow flies.

Two possibilities for a railway transportation are existing:
1. To Prince Rupert: approximately 50 miles new

construction is needed, plus
575 miles existing railway line
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2. To Vancouver: approximately 60 miles new
construction is needed, plus
€25 miles existing railway line

COAL RESERVES

The area is investigated by a few scout driliholes, some chip semples
and two adits, of which one is in oxidized ccal. During this

initial program, four major coal seams are developed in the Cormction
Formation; these seams gesignated A, B, C and D in ascending order,
outcrop mainly above tree-line along the northern part of the permit
area. Seam thicknesses in the investigated area, based on nand
trenching and outcrop exposure, are as follows:

Seam -- varies from less than 5 Teet to 15 feet thick
Seam -- varies from 14 to 42.3 feet thick
Secam -- varies from less than 5 feet to 14 feet thick

o o W Iz

Seam -~ varies Trom 9 feet to 21.5 Teet thick

The estimated average cumuiative thickness of seams A, B, C and O,
throughout the investigated area, is 50 feet.

Most of the coal in the investigated area dips to the south-west
at 40 to 60 degrees; however, the coal beds are somewhat Toided
and faulted, particularly along the more northerly part of the

permit area.

Possible coal reserves in the investigated area based cn the zbove
data, are estimated at 232.5 million tons. This reserve Tigure is

only a rough approximetion of possible coal in place measired 2500 ft

down tre dip. The reserves are placed wholly in the possible category

as recovery of the coal is considered problematical due tc steeply
dipping structure, A portion of 3 - 4 million tens in place &ppears
to be strippeble.
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4,20 ISOLATION RIDGE DEPOSIT

The Isolaticn Ridge comprises a lease of 36,721 acres and 1is
still exclusively owned by CanPac Minerals Limited. However,
CanPac has called for tenders on this property. The successful
bidder is not yet known. Our group did not participate in bidding,
because the deposit is not of interest to us, due to a high phos-
phor content. Samples have been sent to Germany to test if
delution of phosphor can be done by means of bereficiation, but
results have not yet been received. The latest information is that
Granby Mining has the opticn contract on the property, and is
conducting expleoration on work on the property.

4.20.1 LOCATION AND ACCESS

The Isolation Ridge property is located in the south-west of Alberta,
some 30 miles north of the Crowsnest Pass and some 7 miles east of
the Continental Divide. The property may be reached from Coleman,

on Alberta Highway No. 3 in the Crowsnest Pass, by way of the
Elberta Forest Service trunk road connecting Coleman with Kananaskis.
The Forest Service Branch road leading to the property leaves the
Coleman - Kanaraskis road at Mile 29 and foliows the valley of the
Qldman River. trom Mile S of the branch road, the company's access
roads reach out to all parts of the property.

4.20.2 COAL RESERVES

The economic reserves in the north part of the Isolation Ridge are

located in Seams Nc. 8 and No. 7. Furtner to the south, Seam Ho. 8
is less important and Seam No. 7 with the bulk of reserves in this

area splits into ply 7 Upper and ply 7 Lower.
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COPTON DEPOSIT

The Copton area belongs to a company called Copton Excol Ltd.,
which is a syndicate and is managed by Mr. Walter Filipek

in Edmonton. Copton Excol has optioned off the property to
McIntyre Porcupine Mines Ltd. Rumors exist that Amax Coal
Company of America has acquired a participation in this
property and &an exploration program is planned for 1674.

The coal in the Copton area is of low volatile matter content
and therefore might be suitable Tor our group, but the coal
does not coke on its cwn and seems only to produce a satis-
Tactory coke in blends with high volatile cecal. This reason
and the Tikely fixed participation of Amax as well as the
Joss-operating McIntyre Porcupine Mines Ltd. Company may
prevent a participation of our group in this project.

LOCATION

The Copton EFast Coal deposit (designated by McIntyre Porcupine
Mines Limited as “"No. 20 Mine Area“) is a north-western

part of the coal producing Smoky River Coal Field ( Fig. & ).
This coal field is located in west central Alberta, 95 miles
from the town of Hinton and 11 miTes from the new mining town
of Grand Cache. The Copton deposit itself is located approxi-
mately 7.5 miles {as the crow flies) north-west of the present
preparation plant, Actual length of a haul road proposed

from the central part of the deposit (i.e. Big Pit - the area
of major strippable reserves) to the new, proposed preparation
plant site on Sheep Creek, would he 7 to & miles.

The railway distance from the present McIntyre's preparation

plant to Vancouver Neptune Terminal is 630 miles.
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Tab. 62 : SUMMARY OF SURFACE MINE RESERVES
COPTON EAST (N0.20 MINE AREA)
Reserve Block Leased Reserves Unleascd Reserves
In Place Waste and | In Place| In Place Easbe anc |In Piace
t . - vorhureen P
VALL PITS ]03ﬁEf Tons 1O§r53$§§ Ratio | 10° L Tons WQE_;QTdSB‘_iT:'O
Pit Number 1 872 5 935 6.8 152 303 7 6.6
2 - - - 1 209 12 647 &.7
3 387 5 367 6.1 961 5 814 i 6.1
4 5 746 29 G657 5.2 - - P
5 1 243 4 ang 3.9 - - _—
6 1 701 8 22¢ 4.8 i - -
7 177 881 5.5 1780 i 9 G20 . 5.6
| ;
]ﬁi IN PLACE 10 626 55 373 | 5.2 47642 129686 | 6. |
2| Recoversele * | 9298 56701 ! 6.1 6148 | 25677 7.2
| T | |
' ; | :
1 ‘ ' z =
| ? ! ’
! ] |
BIG PIT J | 5
Segment No. 1 | 16 733 120 577 7.2 ? |
1T 12 481 56 (S 4.5 : :
IIT] 61 080 ! 663 137 10.9 ; |
IV | 20 70} j 189 237 9.1 3 313 30 277 S G ;
]g IN PLACE 170 995 [1025 050 9.2 3 313 30 277 | 5.1 |
S3| RECOVERABLE ** | 97 35] HO42 704 10.7 2 900 30 650 10.6
L1 | I
e ; F j
i;" L I E ‘l iiI !
1‘:_}:.“!‘.1_\4 OJAL | | | { H
| :'
N PLACE 121 62} 1084 433 1 8.9 | & 0925 bBg 383 7.4
| | |
{
P AZCOVERABLE 105 649 V059 405 10.3 7 G49 60 o7 i 8.5
< based on averece it losses of 12.5%
% based on §0% recovery o7 No.& Scem and

85%

recovery

o7 Zone No.?



4,22

4.22.1

FAGE ] ?0

PINE PASS DEPQOSIT

The Pine Pass Area belongs to Pan Ocean 0i1 Ltd. This company has
optioned the area by 60% to Great YWest Steel Incustrics Ltd., a
company in Vancouver, B.C. Great West Steel has several times
indicated that they would accept partners for the exploration

of the project, but indications of coal thicknesses encountered

in a small initial study area are not favourable. Anyhow, vast
areas of the property are not yet touched by any geoclogical
investigation and Great Yest Steel plans to spend $§ 156,000

in 1974 for geological reconnaissance investigations.

The area has a distinct advantage, if mineable coal thicknesses can
be located, in that it is situated on the northern end adjacent

to the Pacitic Great Eastern Railroad, and any mine would be in
trucking distance to that reiiroad. Great MWest Steel {hinks of

a small outfit with approximately 500 000 tons per year procuction
from an underground mine.

LOCATICN AND ACCESS

The property is located in British Columbia directly south of the
Pine River. The Hart Highway provides excellent access along the
northern side of the area. It 15 an all weather paved highway.

A road passable to pick-ups in good weather extends up Hasler Creek
from its Jjunction with the Pine River to a point adjacent to the
old Hasler mine. Other than this, no access is avaiiable to
venicular trafiic within the area of interest.

The PaciTic Great Lastern Rajiroad passes by at the northern
end ot the property, wnich extends to Prince George. From there
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the coal can be railed either to Yancouver or Prince Rupert.
The distance from Chetwynd to Prince George is 212 miles and
from Prince George to Vancouver, the distance is 426 miles

or to Prince Rupert 467 miles.

4,22.2 COAL POTENTIAL AND COAL QUALITY

The small portion investigated of the total coal Ticense is shown

in Fig. 9. In that area, no real ecchomic seam was found

during the drilling program in January and February 1973. The
presence of coaly zones thicker than 10 feet has been established

by this program, but unfortunately, wherever these zones were
encountered - at surface or in a drillhole - they were characterised
by numerous shaly splits making the seam as a whoie non-economic.

The only seam ercountered in the drilling program that appears to
have economic potential is the "B" Seam., This seam is thicker than
6 feet where last known and seems to be excellent guality for a

Tow ash metallurgical grade coking coal.

Vaste areas held by Pan Ccean are as yet wnolly unknown. HNo Tirm
conclusions can be drawn as to their potential until test roles
have been ¢rilled at selected locations. This will be done by
Great West Steel in 1974. It is not worthwhile to attempt more
detailed mapping of the surface in this poorly explored area until
these test holes have been drilled.

From a struciural point of view there does not appear to be large
{over 5§ scuare miles) flat/lew dip areas. Heowever, the potential
certainly exists for mineazble areas of 2, 3 or 4 square miies
vihich might well be suited for the development of 250 QGO to

500 0C0 tons per annum U/G rines, if a suitable seam 1is present.
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