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THE CANADIAN COAL RESOURCES (The f o l l o w i n g t e x t i s more or l e s s cop ied 
from l i t e r a t u r e (1) and ( 2 ) ) . 

The most comprehensive Canada - wide r e p o r t was t h a t prepared f o r 
the Royal Commission on Coal (1946) by Dr . B.R. MacKay o f the 
G e o l o g i c a l Survey o f Canada. He used the f o l l o w i n g parameters f o r 
h i s c a l c u l a t i o n s : A l l coa l seams of l e s s than 3 f e e t (w i th very few 
e x c e p t i o n s , no tab l y i n New Brunswick) were exc luded from the c a l c u 
l a t i o n s . For the depth l i m i t a t i o n , a maximum of 4 0 0 0 f e e t was 
adopted f o r Nova S c o t i a , 2 5 0 0 f e e t f o r the b i tuminous mines of 
A l b e r t a and B r i t i s h Co lumbia , and 5 0 0 f e e t f o r New B runswick , 
On ta r i o (Onakawana), Manitoba and Saskatchewan. 

With the use o f these l i m i t i n g pa ramete rs , MacKay a r r i v e d a t 
e s t ima tes o f MINEA3LE C o a l , c o n s t i t u t i n g the tonnage of coa l 
cons ide red to e x i s t i n seams of mineable t h i c k n e s s (under 
e x i s t i n g techno logy ) and l y i n g w i t h i n the r e q u i r e d v e r t i c a l 
d i s t a n c e below s u r f a c e . His r e s u l t s by p rov inces were (Tab. 1 ). 

P rov ince P robab le P o s s i b l e i o t a l Per r* 

LErT, u 
Nova S c o t i a 1 , 1 9 7 , 0 0 0 1 , 1 4 7 , 0 0 0 2 , 3 4 4 , 0 0 0 2 . 4 

New Brunswick 8 9 , 8 0 0 n , 5 0 0 IC i , J C C 0 . -

Onta r i o 1 0 0 , 0 0 0 5 0 , 0 0 0 1 5 0 , 0 0 0 C . 2 

Manitoba 3 3 , 6 0 0 6 7 , 2 0 0 1 0 0 , 8 0 0 0 . . 

Saskatchewan 1 3 , 1 2 6 , 0 0 0 11 , 0 0 4 , 0 0 0 2 4 , 1 3 0 , 0 0 0 2 4 . 6 
A l b e r t a 3 4 , 4 3 7 , 0 0 0 1 3 , 4 3 6 , 0 0 0 4 7 , 8 7 3 , 0 0 0 4 8 . c 
B r i t i s h Columbia 1 1 , 7 9 5 , 0 0 0 7 , 0 3 4 , 0 0 0 I S , 8 2 9 , C C 0 1 c. • J . 2 

Yukon 4 3 4 , 0 0 0 1 , 4 4 9 , 0 0 0 1 , 8 8 3 , 0 0 0 1 . c 

Northwest T e r r i t o r i e s 1 4 0 , 0 0 0 2 , 4 8 9 , 0 0 0 2 , 6 2 9 , 0 0 0 2 . 7 

61 , 3 5 2 , 4 0 0 3 6 , 6 8 7 , 7 0 0 9 8 , 0 4 0 , 1 0 0 1 0 0 . % 

Tab. 1 : Mineab le Coal i n Canada ( i n thousands o f tons) 
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The r e p o r t i n d i c a t e d tha t Canada possessed about 61.35 b i l l i o n 
tons o f P robab le p lus about 36.69 b i l l i o n tons o f P o s s i b l e 
f o r a t o t a l o f 98 b i l l i o n tons o f MINEABLE C o a l . Under t h i s 
assessment , probable reserves mean coal which "by d i r e c t mining 
exper ience and by d r i l l i n g , by c o n t i n u i t y to e x i s t i n g workings 
and areas d r i l l e d , or by ex tens i ve g e o l o g i c a l data can be reasonably 
expected to e x i s t . " P o s s i b l e reserves mean coal " the reasonable 
e x i s t a n c e o f which i s based on l i m i t e d g e o l o g i c a l data and l i m i t e d 
p r o s p e c t i n g " , a l s o coal "whose recovery i s p r o b l e m a t i c a l due to 
i t s i n f e r i o r q u a l i t y and/or i t s r e l a t i v e i n a c c e s s i b i l i t y " . 

The Mackay r e p o r t then recogn ized tha t not a l l o f t h i s MINEABLE 
Coal i n s i t u would a c t u a l l y be e x t r a c t e d and brought to su r f ace 
as p r o d u c t i o n . To a l l ow f o r t h i s , he adopted the reasonable aver-
age recovery r a t e a t 50 per cent and , w i t h use o f . t h i s r a t e , 
a r r i v e d a t the f o l l o w i n g es t imate f o r RECOVERABLE Coal (Tab. 2 ). 

P rov ince Probable P o s s i b l e To ta l Per Cent 
Nova S c o t i a 983,000 573,600 1,556,600 3.1 
New Brunswick 44,900 5,800 50,700 0.1 
Onta r io 50,000 25,000 75,000 0.2 
Manitoba 16,800 33,600 50,400 0.1 
Saskatchewan 6,563,000 5,502,000 12,065,000 24.4 
A l b e r t a 17,218,000 6,718,300 23,936,300 48.4 
B r i t i s h Columbia 5,897,000 3,517,200 9,414,200 19.0 
Yukon 217,000 724,900 941,900 1.9 
Northwest T e r r i t o r i e s 70,000 1,244,900 1,314,900 2.7 

31,059,700 18,345,300 49,405,000 100.% 

Tab . 2: Recoverable Coal i n Canada ( i n thousands o f tons) 
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With r e spec t to the rank of the Canadian C o a l s , MacKay repor ted 
RECOVERABLE Coal as f o l l o w s : 

By Rank Probable P o s s i b l e To ta l Per Cent 

Bituminous-Low V o l a t i l e 4 ,882,900 2,703,900 7,586,800 15 
Bituminous-Medium V o l a t i l e 11 ,152,300 4 ,032,700 15,185,000 31 
B i tuminous-High V o l a t i l e 4 ,951,900 3,482,800 8,434,700 17 
Sub-bituminous 3,122,600 1 ,155,300 4 ,277,900 9 
L i g n i t e 6 ,950,000 6,970,700 13,923,500 28 

T o t a l , a l l ranks 31,059,700 18,345,400 49,405,000 100 

Tab. 3 : Recoverable Coal Accord ing to Rank i n Canada ( i n thousands 
o f tons) 

The l o c a t i o n o f the above ranks by p rov inces a r e : 

Bituminous-Low V o l a t i l e 
Bituminous-Med V o l a t i l e 
B i tuminous-High V o l a t i l e 

Sub-bi tuminous 
L i g n i t e Coal 

In B r i t i s h Columbia and A l b e r t a 
In B r i t i s h Columbia and A l b e r t a 
In B r i t i s h Co lumbia , A l b e r t a and the 
Mar i t imes 
P l a i n s of A l b e r t a 
Saskatchewan, o ther western p r o v i n c e s , 
the A r c t i c and Onta r io 

In 1970, a re-assessment o f the measured coa l rese rves o f Western Canada 
was made by Mr. Latour and Mr. L. P. Chrismas of the Department of 
Energy, Mines and Resources . Th is r e p o r t c a t e g o r i z e d the coal r e s o u r 
ces o f Saskatchewan, A l b e r t a and B r i t i s h Columbia under the f o l l o w i n g 
head ings : 
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Measured or Proven Resources 
Ind i ca ted or Probable Resources 
I n f e r r ed or P o s s i b l e Resources 

As de f i ned i n t h i s 1970 r e p o r t , MEASURED RESOURCES mean coal about 
which So much i s known tha t i t can f i r m l y be expected to e x i s t 
and f o r which c a l c u l a t i o n s are judged to be a c c u r a t e , say , 20 per 
cent . The terms INDICATED AND INFERRED correspond r e s p e c t i v e l y 
to the probab le and p o s s i b l e rese rves o f the MacKay r e p o r t . The 
1970 re-assessment i n d i c a t e d as f o l l o w s : 

P rov ince Measured I nd i ca t ed I n f e r r ed Tota l 

B r i t i s h Columbia 7,328,600 11,175,400 40,953,000 59,457,000 
A l b e r t a 2,203,900 32,096,100 12,940,200 47,240,200 
Saskatchewan 291,500 7,024,000 4,698,400 12,013,900 

Western Canada Tota l 9 ,824,000 50,295,500 58,591,600 118,711,100 

Tab. 4 : Coal Resources of Western Canada by P rov ince ( i n thousands 
of sho r t tons) 

P rov ince Measured I nd i c a t ed I n f e r r e d Tota l 

Low and Medium V o l a t i l e B i tuminous 
A l b e r t a 

Inner F o o t h i l l s 
Luscar Formation 542,000 7,426,500 3,535,400 11,503,900 
Inner F o o t h i l l s 
Kootenay Formation 440,100 12,193,700 3,831,100 16,464,900 
A l b e r t a To ta l 982,100 19,620,200 7,366,500 27,968,800 



Prov ince Measured I nd i c a t ed I n f e r r ed Tota l 

Low and Medium V o l a t i l e B i tuminous 

B r i t i s h Columbia 6,943,000 10,775,000 40,480,100 58,198,100 

Rank To ta l 7,925,100 30,395,200 47,846,600 86,166,900 

A l b e r t a 
Outer F o o t h i l l s 

B r i t i s h Columbia 

High V o l a t i l e B i tuminous 

6,278,600 3,043,700 
45,600 100,400 172,900 

9,322,300 
318,900 

Rank To ta l 45,600 6,379,000 3,216,600 9,641,200 

A l b e r t a 

B r i t i s h Columbia 
Saskatchewan 

Subbituminous 
1,221,800 6,197,300 

L i g n i t i c 
340,000 300,000 
291,500 7,024,000 

2,530,000 

300,000 
4,698,400 

9,949,100 

940,000 
12,013,900 

Rank To ta l 631,500 7,324,000 4 ,998,400 12,953,900 

Grand To ta l 9 ,824,000 50,295,500 58,591,600 118,711,100 

Tab- 5 : Coal Resources o f Western Canada by Rank and P rov ince 
( i n thousands o f sho r t tons ) 

The above es t imate corresponds approx ima te l y i n d e f i n i t i o n w i th the 
mineable coa l r epor ted by MacKay, a l though i t r e l a t e s to Western 
Canada on l y and a l s o shows a much l a r g e r tonnage r e f l e c t i n g a 
g rea t e r knowledge gained through new e x p l o r a t i o n by i n d u s t r y . 
The author d i d not attempt to go f u r t h e r by a l l o w i n g f o r a p r o 
bable percentage o f e x t r a c t i o n and showing RECOVERABLE coa l as 
d i d MacKay. 
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B r i e f l y , the 1970 r epo r t d i d con f i rm e a r l i e r es t imates t ha t Canada 
possesses very l a r g e reserves o f c o a l , measurable i n hundreds o f 
years o f s u p p l y , even a t g r e a t l y i n c reased l e v e l s of p r o d u c t i o n . 
S i g n i f i c a n t l y , a l s o the r e p o r t showed t h a t we have f i r m know
ledge about o f r e l a t i v e l y h igh percentage o f the t o t a l as r e 
presented by the 9.82 m i l l i o n tons o f MEASURED coa l (about 8% 
o f t o t a l c o a l ) . An important obse r va t i on by the author was 
t ha t on l y 7 percent o f the MEASURED bi tuminous coa l ( l ow , 
medium and h igh v o l a t i l e ) can be e x t r a c t e d by su r f a ce m i n i n g , 
t ha t i s 0.56 b i l l i o n t ons . 

The bu lk o f the MEASURED reserves must be won by underground 
method. Th is unde r l i ne s the need f o r an e a r l y and v igorous 
development o f new underground mining methods s u i t a b l e f o r 
the t h i c k , h i g h l y i n c l i n e d and s e ve r e l y f a u l t e d coal seams 
of the b i tuminous coal f i e l d s . 

A l though the above g e o l o g i c a l r e p o r t i n g and coal ana lyses programs 
have been of va lue i n d e f i n i n g the l o c a t i o n s , magnitude and broad 
c h a r a c t e r i s t i c s of the Canadian coal r e s o u r c e s , there remains 
a major task o f de te rmin ing how much of t h i s coa l can be economi
c a l l y e x t r a c t e d w i th known technology (RECOVERABLE COAL). The 
o f f i c e o f E x p l o r a t i o n und Bergbau GmbH of Canada i n Ca lgary has 
l i s t e d i n Tab. 6 some of the r e cove rab l e coa l o f some known de 
p o s i t s o f b i tuminous coa l s i n A l b e r t a and B r i t i s h Columbia when 
parameters f o r the c a l c u l a t i o n where a v a i l a b l e . Otherwise the 
i n p l a ce o r c l ean coal i s s t a t e d in Tab. 6. 



.,„..R L O W A N D M E D I U M L O W A N D M E D I U M 
V O L A T I L E B I T U M I N O U S [ J V O L A T I L E B I T U M I N O U S 
(IN K O O T E N A Y F O R M A T I O N ) (IN L U S C A R F O R M A T I O N ) 

[_ I B I T U M ^ N O U S L E lZ ] S U B B I T U M I N O U S m L I G N I T I C 

F i g . 2 : GENERAL AREAL DISTRIBUTION BY RANK OF HIGH POTENTIAL 
COAL DEPOSITS OF WESTERN CANADA 

DISTRIBUTION BY RANK OF WESTERN CANADIAN COALS ( F i g . 2 ) (2) 

The general a rea l d i s t r i b u t i o n by route of the coal depos i t s o f 
Western Canada i s shown i n F i g : 2. I t i s q u i t e e v iden t tha t 
westward from the low route l i g n i t i c depos i t s of Saskatchewan 
there i s a steady p r o g r e s s i o n upward i n rank through the sub-
bituminous c o a l s o f the A l b e r t a P l a i n s and the h igh v o l a t i l e 
b i tuminous coa l s of the Outer F o o t h i l l s b e l t to the low and 
medium v o l a t i l e b i tuminous coa l s of the Inner F o o t h i l l s B e l t 
of western A l b e r t a and southeas te rn and no r theas t e rn B r i t i s h 
Columbia . Though not shown, coa l s o f a n t h r a c i t i c rank do 
occur i n the Inner F o o t h i l l s B e l t , no tab l y i n the v i c i n i t y o f 
Canmore, A l b e r t a , some 60 m i l e s west o f Ca lga r y . Th is p r o 
g r e s s i o n upward i n rank from eas t to west i s a t t r i b u t a b l e 
ma in l y to the f a c t , t h a t from eas t to west the coal measures 
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are i n c r e a s i n g l y g e o l o g i c a l l y o l d e r and t h i s g r ea t e r degree of 
m a t u r i t y i s man i fes ted by an i n c rease i n the rank of the c o n 
t a i ned c o a l . The r e l a t i v e l y h igh rank of the coa l s i n the 
mountain b e l t i s a t t r i b u t a b l e ma in l y to the heavy load p laced 
on the seams i n the geosync l i ne tha t occup ied the present 
p o s i t i o n o f the mountains w i t h s t r u c t u r a l de format ion p l a y i n g 
on l y a minor r o l e i n the upranking of the coa l s ( the l a s t 
e v a l u a t i o n o f processes l ead ing to the fo rma t ion to the 
present d i s t r i b u t i o n of rank i s a s c i e n t i f i c approach to the 
problem by Mr. Latour ( 2 ) ) . 

3.1.1 YUKON TERRITORY 
The coal depos i t s o f the Yukon are of Mesozoic and T e r t i a r y ages. 
In the southwestern pa r t the Mesozoic coa l s occur i n two f o r m a t i o n s , 
the Laberge and the immediate ly o v e r l y i n g Tanta lus Format ions . 
The Laberge i s regarded as Lower J u r a s s i c w i t h p o s s i b l y some 
Upper J u r a s s i c , and the age o f the Tanta lus Formation i s con 
s i d e r e d to be Upper J u r a s s i c and Lower Cre taceous . The Mesozoic 
coa l s are mos t l y b i tuminous i n r ank , and the most important 
occurrences are a t l o c a l i t i e s 5, 6, and 7 ( F i g . 3 ). 

The T e r t i a r y c o a l s , which are a l l l i g n i t i c , occur i n Yukon and 
White R i v e r dra inage areas i n the western pa r t o f the Yukon 
(Locs . 1 and 2 ) , Upper L i a r d R i v e r i n sou theas te rn Yukon (Loc.4) 
and i n the Bonnet Plume area (Loc . 3) i n the nor thern pa r t of the 
Yukon. 

3 .1 .2 NORTHWEST TERRITORIES, MAINLAND 

Only th ree occurrences i n t h i s l a r g e area are worthy o f no te . 
Four seams of l i g n i t i c coa l occur i n T e r t i a r y sediments on the 
west s i d e o f Great Bear Lake (Loc . 8, F i g . 3 ). Upper Cretaceous 
s t r a t a on the northwestern edge of Mackenzie R i v e r d e l t a con t a i n 
a t l e a s t one seam of h igh v o l a t i l e b i tuminous coa l (Loc . 9 ) . 
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Th is seam was mined f o r severa l years and the coa l used as a f u e l 
a t A k l a v i k . Seams of subbituminous coa l o f Cretaceous age occur 
a t l o c a l i t y 10 , w i th one seam repor ted to be 25 f e e t t h i c k but 
c o n t a i n i n g some bands of s h a l e . 

3 .1 .3 NORTHWEST TERRITORIES, ARCTIC ISLANDS 

There are now a s u f f i c i e n t number o f r e l i a b l e r epo r t s o f coal 
seams of mineable t h i c k n e s s to i n d i c a t e t ha t the A r c t i c I s l ands 
coa l d e p o s i t s are e x t e n s i v e . The rank of the coa l s conta ined 
i n these d e p o s i t s i s s t i l l unce r t a i n as most ana lyses to date 
have been made on samples o f s e ve r e l y weathered coa l taken 
from o u t c r o p s . However, i t seems sa fe to say t h a t g e n e r a l l y 
the c o a l s are poo r l y c o n s o l i d a t e d and low i n r ank , seldom exce 
eding the subbituminous rank. 

Subbituminous coal o f Pennsy lvan ian age occurs on Cornwal l i s 
I s l and (Loc. 13 , F i g . 3 ). Lower Cretaceous or J u r a s s i c 
subbituminous coal i s p resent on B a f f i n I s l and (Loc. 14 ) . 
On P r i n c e P a t r i c k I s l and (Loc. 12) there i s subbituminous 
coal t h a t i s E a r l y Cretaceous i n age. On the nor th coas t 
of Banks I s l and (Loc . 11) there i s Upper Cretaceous coa l of 
l i g n i t i c rank. E l l esmere I s l and (Locs . 15 to 20) appears 
to be u n d e r l a i n by much c o a l . These d e p o s i t s are Late C r e 
taceous or T e r t i a r y , and a l l the coal i s l i g n i t i c . Medium 
v o l a t i l e b i tuminous coa l o f Late Cretaceous or T e r t i a r y age 
i s r epo r t ed on Axel Heiberg I s l and (Loc. 1 7 ) , but the r e l i a b i l i t y 
of the ana lyses i s ques t i onab l e due to the nature o f the sample 
p rov i ded . 

In B r i t i s h Co lumbia , except f o r the d e p o s i t i n the southeas te rn 
and no r theas t e rn p a r t s , the coal d e p o s i t s are con f i ned main ly 
to s m a l l , w i d e l y separated a r e a s , and the coa l s e x h i b i t a wide 
range i n rank. 

jmriddel
Sticky Note
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F i g : 3 . : Coal Occurrences i n Yukon T e r r i t o r y and Northwest T e r r i t o r i e s 
Coal Occurrences i n Northern Canada (2) 

F i g . 3 shows the l o c a t i o n s and ranks o f coa l occurrences where one or 
more seams are known to be a t l e a s t Resources and D e s c r i p t i o n o f 
Western Canada Coal Depos i t s (2) . 

Western p r o v i n i c a l coa l r e s o u r c e s , i n dec reas ing o r d e r , are B r i t i s h 
Columbia w i t h 50.1 per c e n t , A l b e r t a 39.8 per c e n t , and Saskatchewan 
10.1 per cen t . Th i s o rder d i f f e r s c o n s i d e r a b l y from prev ious e s t i 
mates (see Tab. 1 ) which p laced A l b e r t a i n the l e ad ing p o s i t i o n , 
f o l l owed by B r i t i s h Columbia and then Saskatchewan. The change i n 
order between A l b e r t a and B r i t i s h Columbia has been brought about , 
not because A l b e r t a ' s r esources are cons ide red any l e s s than b e f o r e , 
but r a t h e r because i t i s es t imated t h a t B r i t i s h Columbia new pos 
sesses s i g n i f i c a n t l y g r e a t e r resources than be fo re . Th is i n c r ease 
i n B r i t i s h Co lumbia ' s r esources i s due to the g rea t i n c r ease i n 
e x p l o r a t i o n i n sou theas te rn B r i t i s h Columbia i n the pas t few y e a r s . 
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E x p l o r a t i o n i n A l b e r t a has been p rog re s s i ng a t a s lower r a t e because 
o f the very l a r g e area to be exp lo red and the more i n a c c e s s i b l e 
cha r a c t e r o f much of the t e r r a i n . 

3 .1 .4 SASKATCHEWAN 
Saskatchewan's coa l d e p o s i t s , a l l l i g n i t i c i n r ank , occur i n a 
b e l t a long the southern edge of the p rov ince and are conta ined 
i n the Ravenscrag Formation o f E a r l y T e r t i a r y age. Th i s b e l t 
i s the nor thern f r i n g e of a l a r g e bas in t ha t extends through 
western North Dakota and eas te rn Montana. 

The coa l measures a t t a i n e d t h e i r best development i n the de 
velopment i n the Estevan area where e i g h t seams are recogn ized 
of which on l y fou r have t h i c knes se s o f f i v e f e e t or more. A l l 
f o u r have been mined i n the Estevan a r e a , and p roduc t ion has 
been ma in l y by s t r i p m i n i n g . Only i n the Estevan area has there 
been s u f f i c i e n t e x p l o r a t i o n to permi t es t imates to be made of 
measured r e sou r ces . 

The resources are shown i n Tab. 7 . The measured reserves r e 
present on l y tha t coa l con ta ined i n seams f i v e f e e t or more i n 
t h i c knes s a t depths not g r ea t e r than 150 f e e t from s u r f a c e . The 
same l i m i t o f seam th i c knes s a p p l i e s to the i n d i c a t e d and i n f e r r e d 
c a t e g o r i e s , but the depth o f overburden i s extended to a 
maximum o f 500 f e e t . 
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D i s t r i c t Measured I nd i c a t ed I n f e r r ed 

Estevan 291,500 1,044,400 487,200 
R a d v i l l e B lock 2,352,000 1,008,000 
Wi l lowbunch B lock 2,408,000 2,184,000 
Wood Mountain B lock 616,000 672,000 
P i n t o But te B lock 44,800 
Eastend B lock 570,000 268,800 
Cypress Lake B lock 33,600 33,600 

Saskatchewan Tota l 291,500 7,024,000 4 ,698,000 

Tab. 7 : Coal Resources o f Saskatchewan ( i n thousands of 
sho r t tons) 

3 .1 .5 ALBERTA 

Coa l-bea r ing format ions u n d e r l i e much of the southern h a l f of 
A l b e r t a and con ta in coal o f a l l ranks under a g rea t v a r i e t y 
o f g e o l o g i c a l c o n d i t i o n s . The coa l d e p o s i t s are r e a d i l y grouped 
i n t o th ree l a r g e areas tha t extend throughout the p rov ince p a r a l l e l 
to the mounta ins . These are termed the P l a i n s A r e a , Outer Foo t 
h i l l s B e l t and Inner F o o t h i l l s B e l t . The r ese r ves f o r each zone 
are shown i n Tab. 8 . 
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D i s t r i c t Measured I nd i ca ted I n f e r r ed 

P l a i n s Area 1,221,800 6,197,300 2,530,000 
Outer F o o t h i l l s B e l t 6 ,278,600 3,043,700 
Inner F o o t h i l l s B e l t 
North (Luscar Fm) 542,000 7,426,500 3,535,400 
South (Kootenay Fm) 440,100 12,193,700 3,831,100 

A l b e r t a To ta l 2 ,203,900 32,096,100 12,940,200 

Tab. 8 : Coal Resources o f A l b e r t a ( i n thousands of s h o r t tons) 

3 .1.5.1 PLAINS AREA 

As i n d i c a t e d i n Tab .8 Mr. La tour a r r i v e s a t nea r l y 10 M i l l i o n tons 
of which approx imate l y 1.2 M i l l i o n tons are i n the measured ca tegory . 
The measured resources i n c l u d e on l y t h a t coa l conta ined i n seams 
f i v e f e e t or more i n t h i ckness a t depths from su r f a ce of not more 
than 150 f e e t . 

A more r e cen t study by the Energy Resources Conserva t ion Board (4) 
on the coa l resources of the P rov ince o f A l b e r t a , came to the f o l l o w i n g 
r e s u l t (as per December 3 1 , 1 9 7 2 ) : 

( In M i l l i o n of Tons) 
Region Rank M i n e a b i l i t y In P lace Recoverable 
P l a i n s Subbituminous Sur face 5107 4304 

Underground 2064 1037 
Beyond Economic Reach 3001 ^ _ 

10172 5341 

The f o l l o w i n g parameters app ly f o r t h i s c a l c u l a t i o n : 
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A recovery f a c t o r o f 85% f o r su r f a ce min ing methods and 180 f e e t 
depth w i t h an overburden r a t i o o f 15 cyd per t o n . 

The c a l c u l a t i o n shows tha t 42% of the PROVEN P l a i n s Reserves i s 
cons ide red to be r ecove rab l e by su r f a ce min ing method, and an 
o v e r a l l recovery o f 53% i s expec ted . 

The r e cove rab l e reserves of 4.304 b i l l i o n tons o f subbituminous 
P l a i n s coa l c a l c u l a t e d by ERCB are n e a r l y double as much as the 
measured (but not r e cove rab l e ) r ese rves o f Mr. L a t o u r ' s p u b l i 
c a t i o n . Th is i s most l i k e l y due to the ex t ens i v e e x p l o r a t i o n 
du r ing the l a s t years i n the P l a i n s a r e a . 

The u l t i m a t e reserves a g a i n s t the proven rese rves i n the p l a i n s 
area are shown i n the next Tab. 9. 

M i l 1 ions of Tons 
Proved 111 t imate 

(December 1972) 
Sur face-Mineab le 

Northern D i s t r i c t 504 1,200 
Cen t ra l D i s t r i c t 3,800 4,400 
Southern D i s t r i c t NIL N I L 

Sub to ta l 4,304 5,600 

Underground-Mineable 
Northern D i s t r i c t 77 6,600 
Cen t r a l D i s t r i c t 805 34,400 
Southern D i s t r i c t 155 3,400 

Subto ta l 1,037 44,400 

TOTALS 5,341 50,000 

Tab. 9 : Recoverable and u l t i m a t e r ese rves i n the P l a i n s Region 
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3 .1 .5 .2 OUTER FOOTHILLS BELT (3) 

Coal i n t h i s b e l t i s a l l h igh v o l a t i l e b i tuminous i n rank and i s 
Late Cretaceous and T e r t i a r y i n age. The Upper Cretaceous fo rmat ions 
extend i n narrow bands a long the f u l l l eng th o f t h i s b e l t and con ta in 
coa l seams wh i ch , f o r the most pa r t a l though i n a few i n s t a n c e s , 
t h i c knes se s o f between 5 f e e t and 15 f e e t have been r eco rded . The 
T e r t i a r y coa l depos i t s are the most impor tant i n t h i s b e l t and these 
are bes t developed i n the area between North Saskatchewan R i ve r and 
Athabasca R i v e r , and i n c l u d e seams o f good mineable t h i c k n e s s e s . 

Because of t h e i r p r o x i m i t y to the mounta ins , the coa l depos i t s i n t h i s 
b e l t have been sub jec ted to a c o n s i d e r a b l e degree to the same fo r ces 
t ha t formed the mountains. Consequent l y , the seams may be a t any 
a l t i t u d e , or f o l d e d , or t runca ted by f a u l t s or o the rw ise s t r u c t u r a l l y 
deformed. These c o n d i t i o n s toge the r w i t h a t e r r a i n tha t p rov ides 
l i m i t e d outc rops make e x p l o r a t i o n d i f f i c u l t . I t i s known tha t i n some 
p laces seams have been s t r u c t u r a l l y t h i c k e n e d , and one such occurrence 
-wherein a seam of normal t h i c knes s o f some 20 f e e t i s th i ckened to 
120 f e e t - was s u c c e s s f u l l y s t r i p-m ined i n the v i c i n i t y o f S tereo - Coal 
V a l l e y . 

The La tour r epo r t shows i n d i c a t e d and i n f e r r e d rese rves t o t a l l i n g 
9.3 b i l l i o n s of tons (Tab. 8 ) none of i t i s measured. The Energy 
Resources Conserva t ion Board has c a l c u l a t e d the proven and recove rab le 
h igh v o l a t i l e b i tuminous coa l s o f the Outer F o o t h i l l B e l t f o r A l b e r t a 
as f o l l o w s (Tab. 10 ). 

Region Rank M i n e a b i l i t y In-P lace Recoverabl 
Outer F o o t h i l l s B e l t High V o l a t i l e Su r face 120 102 

B i tuminous Underground 379 124 
Beyond Economic 
Reach 36 -

535 226 
Tab. 10 : Proved Remaining Reserves o f High V o l a t i l e B i tuminous 

Coal i n A l b e r t a ( M i l l i o n o f tons ) 
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The r e cove rab l e 102 m i l l i o n tons by su r face-min ing are 19% of the 
u l t i m a t e su r f a ce r e s e r v e s , and an o v e r a l l r ecovery of 42% i s 
a n t i c i p a t e d . 

3 . 1 . 5 . 3 THE INNER FOOTHILLS BELT (3) 

For the most pa r t the b e l t extends a long the eas te rn f r o n t of the 
Rocky Mountains from near the I n t e r n a t i o n a l Boundary through to Peace 
R i v e r . The c o a l , w i t h few e x c e p t i o n s , i s low and medium v o l a t i l e 
b i tuminous i n rank and i n v a r i a b l y has a low su lphur con ten t . Coals 
o f e x c e l l e n t cok ing q u a l i t y have been found a t v a r i ous l o c a l i t i e s 
throughout the b e l t , but c e r t a i n l y not a l l the coal i s of t h i s 
q u a l i t y . W i th in a g iven s t r a t i g r a p h i c s e c t i o n c o n t a i n i n g seve ra l 
seams, the cok ing q u a l i t y may vary from seam to seam and, i ndeed , 
w i t h i n a seam. 

From the southern ex t r em i t y o f t h i s b e l t f o r a d i s t ance o f about 
2 0 0 m i l e s nor thward , the coal seams are conta ined i n the Kootenay 
Formation which i s ma in ly Late J u r a s s i c w i th the h ighes t beds con 
s i d e r e d to be E a r l y Cretaceous i n age. The Kootenay appears to have 
a t t a i n e d i t s maximum development i n the Fe rn ie-Miche l area of B r i t i s h 
Columbia . Eastward from t h i s area there i s a r a p i d r educ t i on i n the 
t h i c knes s o f the fo rmat ion and i n the number of conta ined coal seams, 
and there i s a s i m i l a r but l e s s pronounced r e d u c t i o n northward from 
t h i s a r e a . The B r i t i s h Columbia p a r t o f the b e l t i s separated from 
the A l b e r t a pa r t by an area o f o l d e r non-coa l-bear ing rocks which were 
t h r u s t i n t o p lace by a major wes t-d ipp ing f a u l t . The sepa ra t i on 
becomes l e s s to the n o r t h , and the two b e l t s merge toge ther where 
the B r i t i s h Columbia b e l t c rosses i n t o A l b e r t a . 

At about the same l a t i t u d e tha t coa l seams d i sappear i n the Kootenay 
Fo rmat ion , o the r seams s t a r t to appear i n the o v e r l y i n g Luscar Formation 
of E a r l y Cretaceous age. The seams i n c r e a s e i n number and t h i c knes s 
to the no r th and would seem to be bes t developed i n the Mountain Park 
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area and again i n the Smoky R i v e r a r ea . The b e l t extends northward 
i n t o B r i t i s h Columbia a t l e a s t as f a r nor th as Peace R i v e r . In n o r t h 
eas te rn B r i t i s h Columbia the coa l i s con ta ined i n the Gething F o r 
mat ion and the Commotion Format ion . The two are separated by non-
c o a l - b e a r i n g , marine Moosebar Fo rmat ion , but a l l th ree fo rmat ions 
are e q u i v a l e n t s of the Luscar Format ion to the sou th . 

The coa l r e s o u r c e s , acco rd ing to Mr. L a t o u r , are shown i n Tab. 8. 
In t o t a l , the b e l t i s es t imated to con t a i n n e a r l y 28 b i l l i o n tons 
o f which about 1.2 b i l l i o n tons are i n the measured ca tegory . A l l 
the resources are conta ined i n seams f i v e f e e t or more i n th i ckness 
and a t a depth not exceeding 2500 f e e t . 

A more recen t e v a l u a t i o n f o r A l b e r t a (4) by the Energy Resources 
Conserva t ion Board shows the f o l l o w i n g r e s u l t s (Tab. 11 ). 

Region Rank M ineab i l i t y In-Place Recoverable 
Inner F o o t h i l l s Low and Medium Sur face 1364 1162 
B e l t B i tuminous Underground 5413 2058 

Beyond Economic 
Reach 695 

Tab. 11 : Proved Remaining Reserves o f Low to Medium V o l a t i l e B i tuminous 
Coal in A l b e r t a ( In M i l l i o n of Tons) 

The r ecove rab l e 1.162 b i l l i o n tons are b e l i e v e d to be 15 percent of 
the u l t i m a t e r e s e r v e s , and an o v e r a l l r ecovery of 43 percent i s 
expec ted . 

3 .1 .6 BRITISH COLUMBIA 

For B r i t i s h Columbia i n f o r m a t i o n about the coa l d e p o s i t s i s on ly 
a v a i l a b l e by the Latour r e p o r t (3) and not i n a d e t a i l e d form as 
done f o r A l b e r t a by the Energy Resources Conse rva t i on Board. 
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B r i t i s h Columbia has f o u r main areas w i t h p o t e n t i a l coa l o c cu r r ences ; 
Southeastern A r e a , South-cent ra l A r e a , Cen t ra l Area and Nor theas tern 
A rea . The i n fo rma t i on on these areas i n t h i s r e p o r t i s as be fore 
more or l e s s cop ied from Mr. L a t o u r ' s r e p o r t ( 3 ) . The resources 
o f these areas are presented i n Tab. 12. 

3 .1.6.1 SOUTHEASTERN AREA 

The main c h a r a c t e r i s t i c s ( low to medium v o l a t i l e c o a l s ) were d i s 
cussed a long w i t h those o f the Inner F o o t h i l l s B e l t o f A l b e r t a . 
The resources are shown i n Tab. 12. 

D i s t r i c t Measured Ind i ca ted I n f e r r ed 

Southeastern Area 6,930,500 10,402,300 40,033,200 
South-cent ra l Area 373,600 395,900 353,200 
Cent ra l Area 12,000 4,600 119,700 
Nor theas te rn Area 12,500 372,600 446,900 

B r i t i s h Columbia To ta l 7,328,600 11,175,400 40,953,000 

Tab. 12 :Coa l Resources o f B r i t i s h Columbia (In Thousands of Tons) 

Some 57 b i l l i o n tons are es t imated to occur i n the area and nea r l y 
7 b i l l i o n tons are in the measured ca t ego ry . That such r e l a t i v e l y 
l a r g e resources can be ass igned to t h i s area i s a r e f l e c t i o n o f 
the i n f o rma t i on a v a i l a b l e due to the recen t h igh l e v e l o f e x p l o 
r a t i o n and development i n the a rea . 

3 .1 .6 .2 SOUTH-CENTRAL AREA 

Three smal l coa l bas ins are i n c l uded here f o r c o n s i d e r a t i o n : the 
Tulamee, M e r r i t t - N i c o l a and Hat Creek d e p o s i t s . A l l th ree o f the 
depos i t s are T e r t i a r y i n age, but the rank o f the coa l i s d i f f e r e n t 



PAGC 20 

in each: the Tulameen coa l i s subbi tuminous to h igh v o l a t i l e 
bituminous; the M e r r i t t - N i c o l a coa l i s m o s t l y h igh v o l a t i l e b i 
tuminous; and the Hat Creek coa l i s l i g n i t i c . Outcrops o f coa l a re 
scarce, and the seams are no rma l l y covered w i t h a g r ea t t h i c k n e s s 
of younger sediments and a l l u v i u m and , a t Hat C reek , by younger 
volcanic rocks as w e l l . The d e p o s i t s a re f o l d e d and cu t by f a u l t s 
so that the t o t a l p i c t u r e i s one o f d i f f i c u l t e x p l o r a t i o n . The 
Hat Creek d e p o s i t s a re unique i n t h a t they c o n t a i n the t h i c k e s t 
assemblage o f seams so f a r known anywhere i n Canada. A t l e a s t f i v e 
seams are known to be present and t h e i r aggregate t h i c k n e s s i s i n the 
order of 2,000 f e e t . I t i s r e cogn i zed t h a t these seams are not pure 
l i g n i t e but i n s t e a d c o n t a i n many i n t e r b e d s of c l a y . N e v e r t h e l e s s , 
they do c o n s t i t u t e a d e p o s i t w i t h a very h igh p o t e n t i a l and , more
o v e r , they do pose the p o s s i b i l i t y t h a t some o f the o the r s c a t t e r e d 
o c c u r r e n c e s t h a t have been r epo r t ed e lsewhere i n B r i t i s h Columbia 
may be s imi lar to the Hat Creek d e p o s i t s . 

The r e sou r ces o f the Sou th-cen t ra l Area a re shown i n Tab. 12. 
The measured resources are es t imated to be app rox ima te l y o n e - t h i r d 
of the t o t a l r esources o f one b i l l i o n t o n s . 

3.1.6.3 CENTRAL AREA 

At l e a s t 21 coa l occur rences have been r e p o r t e d , but on l y two are 
c o n s i d e r e d to c o n t a i n r esources w i t h i n the d e f i n i t i o n se t f o r t h : 
Telkwa with a rank o f medium to h igh v o l a t i l e b i tuminous coa l s and 
Bowron R i v e r w i t h h igh v o l a t i l e b i tuminous c o a l s . 

The r e sou r ces o f t h i s a r e a , as shown i n T a b . 1 2 , a re not l a r g e and 
r e f l e c t the sma l l a r e a ! e x t e n t o f the d e p o s i t s and the l a ck o f i n 
formation conce rn ing them. 

! IT 
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3 .1 .6 .4 NORTHEASTERN AREA 

The c h a r a c t e r i s t i c s o f t h i s area were d i s c u s s e d a long w i th those 
o f the Inner F o o t h i l l s B e l t of A l b e r t a . Because of the r e l a t i v e 
remotenessof the a r e a , e x p l o r a t i o n has lagged behind tha t i n the 
more a c c e s s i b l e pa r t s o f the b e l t to the sou th . Resu l t s o f 
r ecen t e x p l o r a t i o n i n d i c a t e t h a t the r ese r ves o f t h i s area are 
very c o n s i d e r a b l e . Resources es t imates shown i n Tab: !2 are 
s t i l l r a t h e r c o n s e r v a t i v e . 

3.2 STRATIGRAPHIC DISTRIBUTION OF WESTERN CANADIAN COKING COALS 

The cok ing coa l s of Western Canada are p r i m a r i l y found along the 
eas te rn s lopes of the Rocky Mountains w i t h a few i s o l a t e d o c c u r r 
ences o f low grade cok ing coa l s i n the i n t e r i o r o f B r i t i s h Columbia. 
The geographic d i s t r i b u t i o n of the coa l bea r ing fo rmat ions covers 
the eas te rn Rockies cok ing coa l b e l t from the Un i ted S ta tes 
border to nor th-eas t B r i t i s h Co lumbia . As can be seen , the coal 
bea r ing fo rmat ions occur i n l i n e a r b e l t s p a r a l l e l i n g the mountain 
f r o n t . Th i s pa t t e rn o f f o r m a t i o n a l ou tc rop i s a r e s u l t o f the 
g e o l o g i c a l s t r u c t u r e o f the a r ea . 

The cok ing coa l s occur e x c l u s i v e l y w i t h i n Lower Cretaceous and 
p o s s i b l y Upper J u r a s s i c r o c k s , but not who l l y w i t h i n the same 
f o r m a t i o n . The rock u n i t s which have been r e cogn ized as coal 
bea r ing are the Kootenay Fo rmat ion , the B l a i rmore Group, the 
Luscar Fo rmat ion , the Commotion Format ion and the Gething Format ion . 
Some of these Formations are l a t e r a l e q u i v a l e n t s o f one ano ther , 
and t h e i r i n t e r - r e l a t i o n s h i p i s i l l u s t r a t e d i n the " G e o l o g i c a l 
D i s t r i b u t i o n o f Coking Coal R e s e r v e s " , Tab. 13 ) . A few 
genera l comments can be made w i t h regard to the t y p i c a l t h i c k 
nesses and c h a r a c t e r i s t i c s o f the coa l found w i t h i n the d i f f e r e n t 
f o r m a t i o n s . 
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3.2.1 COALS OF THE KOOTENAY FORMATION 

The K o o t e n a y f o r m a t i o n c o n t a i n s p o t e n t i a l l y e c o n o m i c 
d e p o s i t s o f c o k i n g c o a l t h r o u g h o u t t h e s o u t h - w e s t 
o f A l b e r t a and t h e s o u t h - e a s t o f B r i t i s h C o l u m b i a . 
In g e n e r a l , t h e seams v a r y f r o m t h i c k n e s s e s e x c e e 
d i n g 40 f e e t i n B r i t i s h C o l u m b i a t o t h i c k n e s s e s 
o f o n l y a b o u t 8 f e e t i n t h e P a n t h e r R i v e r a r e a . 
N o r t h o f t h e P a n t h e r R i v e r , o n l y one p o t e n t i a l l y 
m i n e a b l e d e p o s i t o f K o o t e n a y c o a l i s r e p o r t e d t o 
e x i s t . T h i s d e p o s i t i s i n t h e Hummi n g b i rd-Vih i t e 
R a b b i t a r e a ( W e s t Ram R i v e r ) , b u t v e r y l i t t l e 
f a c t u a l i n f o r m a t i o n i s a v a i l a b l e r e g a r d i n g t h e c o a l 
o c c u r r e n c e s i n t h e a r e a . C o a l s f r o m t h e K o o t e n a y 
f o r m a t i o n v a r y f r o m a n t h r a c i t e s t o med ium v o l a t i l e 
b i t u m i n o u s c o a l s , a r e g e n e r a l l y l o w i n s u l p h u r 
a n d , as a r u l e , c o n t a i n l e s s t h a n 1 5 % a s h i n s i t u . 
C o a l i s b e i n g m i n e d f r o m t h e K o o t e n a y f o r m a t i o n by 
K a i s e r R e s o u r c e s L t d . , F o r d i n g C o a l L t d , C o l e m a n 
C o l l i e r i e s L t d . , and C a n m o r e M i n e s L t d . T h e s e 
m i n i n g o p e r a t i o n s do n o t a l l p r o d u c e c o a l f r o m t h e 
same s e a m , b u t c e r t a i n q u a l i t y c h a r a c t e r i s t i c s a p 
p e a r t o be a p r o b l e m w h i c h i s common t o a l l t h e 
o p e r a t o r s . The m a i n p r o b l e m a p p e a r s t o be t h e 
d i f f i c u l t y i n w a s h i n g c o a l s o f t h e K o o t e n a y f o r m a 
t i o n t o an a s h c o n t e n t b e l o w 8% and a t t h e same 
t i m e m a i n t a i n i n g an a c c e p t a b l e y i e l d o f p r o d u c t 
c o a l . 

3.2.2 COALS OF THE BLAIRMORE GROUP - LUSCAR FORMATION 

The B l a i r m o r e G r o u p and t h e L u s c a r f o r m a t i o n a r e 
t r e a t e d t o g e t h e r as t h e y a r e i n g e n e r a l l a t e r a l 



e q u i v a l e n t s as c a n be s e e n f r o m t h e " G e o l o g i c a l 
D i s t r i b u t i o n o f C o k i n g C o a l R e s e r v e s " ( Tab. 13 ) . 
As shown i n t h i s f i g u r e t h e c o a l s o f t h e C o m m o t i o n 
f o r m a t i o n i n n o r t h - e a s t e r n B r i t i s h C o l u m b i a a r e 
a l s o l a t e r a l e q u i v a l e n t s o f t h e s e c o a l s , b u t an 
a r b i t r a r y c u t o f f has b e e n made a t t h e A l b e r t a -
B r i t i s h C o l u m b i a b o r d e r . 

The B l a i r m o r e G r o u p c o n t a i n s c o a l seams w h i c h have 
been r e c o g n i z e d as f a r s o u t h as a p o i n t i m m e d i a t e l y 
e a s t o f t h e H i g h w o o d a r e a . H o w e v e r , c o a l seams 
t h a t a r e p o t e n t i a l l y m i n e a b l e u n d e r p r e s e n t day 
e c o n o m i c c o n d i t i o n s h a v e n o t been r e c o g n i z e d i n 
t h e B l a i r m o r e g r o u p s o u t h o f t h e Red D e e r R i v e r . 
F rom t h i s p o i n t n o r t h w a r d s t o t h e A l b e r t a - B r i t i s h 
C o l u m b i a b o r d e r , one o r m o r e c o a l seams o c c u r w h i c h 
have t h i c k n e s s e s t h a t h a v e b e e n r e c o g n i z e d a r e 
a p p r o x i m a t e l y 4 0 f e e t f o r a c o a l seam i n t h e Rock 
L a k e a r e a ( 3 0 m i l e s s o u t h w e s t o f t h e Smokey R i v e r 
a r e a ) . C a r d i n a l R i v e r C o a l ' C o . i n t h e L u s c a r a r e a 
a r e m i n i n g some seams t h a t h a v e c o a l t h i c k n e s s e s 
much g r e a t e r t h a n t h i s , b u t t h e s e t h i c k n e s s e s a r e 
a t t r i b u t a b l e t o t e c t o n i c t h i c k e n i n g r a t h e r t h a n t o 
t r u e s t r a t i g r a p h i c t h i c k n e s s . 

C o a l s o f t h e B l a i r m o r e G r o u p - L u s c a r f o r m a t i o n v a r y 
f r o m l o w v o l a t i l e b i t u m i n o u s t o h i g h v o l a t i l e b i t 
u m i n o u s , a r e l o w i n s u l p h u r and a p p e a r t o h a v e h i g h 
l y v a r i a b l e a s h c o n t e n t , b o t h as raw c o a l s and as 
c l e a n e d c o a l s a t a c c e p t a b l e y i e l d s . C a r d i n a l R i v e r 
C o a l C o . and M c I n t y r e C o a l M i n e s L t d . a r e c u r r e n t l y 
p r o d u c i n g c o a l s f r o m t h e L u s c a r f o r m a t i o n . 
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3.2 .3 COALS OF THE COMMOTION FORMATION 

The C o m m o t i o n f o r m a t i o n i s t h e l a t e r a l e q u i 
v a l e n t o f t h e u p p e r p o r t i o n o f t h e L u s c a r f o r 
m a t i o n . The t e r m C o m m o t i o n f o r m a t i o n has been 
w i d e l y u s e d t h r o u g h o u t t h e n o r t h - e a s t o f B r i t i s h 
C o l u m b i a , and i t s r e l a t i o n s h i p w i t h i n t h i s f o r m -
a t i o n a l t e r m i n o l o g y i s i l l u s t r a t e d by t h e f i g u r e 
" G e o l o g i c a l D i s t r i b u t i o n o f C o k i n g C o a l R e s e r v e s " 
( Tab. 13 ). As c a n be s e e n f r o m t h i s f i g u r e , 
i t has been h o w e v e r s u b d i v i d e d i n t o a s e r i e s 
o f members and t h e m a i n c o a l o c c u r r e n c e s a r e w i t h 
i n t h e G a t e s m e m b e r s . A f e w t h i n , i n g e n e r a l l e s s 
t h a n 5 f e e t , c o a l o c c u r r e n c e s h a v e been o b s e r v e d 
i n t h e B o u l d e r C r e e k m e m b e r , b u t t h e y a r e n o t 
b e l i e v e d t o be o f e c o n o m i c s i g n i f i c a n c e . 

C o a l t h i c k n e s s e s f o u n d i n t h e C o m m o t i o n f o r m a t i o n 
v a r y f r o m maximums i n e x c e s s o f 40 f e e t i n t h e 
S a x o n R i d g e a r e a , t o o n l y a b o u t 6 f e e t i n t h e 
S u k u n k a a r e a . I t i s r e p o r t e d t h a t up t o s i x seams 
h a v e t h i c k n e s s e s w h i c h m i g h t be e c o n o m i c a l l y r e 
c o v e r a b l e i n t h e n o r t h - e a s t o f B r i t i s h C o l u m b i a . 

C o a l s o f t h e C o m m o t i o n f o r m a t i o n r a n g e f r o m med ium 
t o h i g h v o l a t i l e b i t u m i n o u s , a r e g e n e r a l l y l o w i r. 
a s h and l o w i n s u l p h u r . W h i l e no c o m m e r c i a l m i n 
i n g o p e r a t i o n s a r e c u r r e n t l y r e c o v e r i n g c o a l s f r o m 
t h e C o m m o t i o n f o r m a t i o n , a l l d a t a so f a r o b t a i n e d 
f r o m e x p l o r a t i o n w o u l d i n d i c a t e t h a t t h e s e c o a l s 
a r e r e a d i l y w a s h a b l e t o a s h c o n t e n t s o f a r o u n d 6% 
and t h a t t h e y h a v e t h e d e s i r a b l e c h a r a c t e r i s t i c 
o f h i g h f l u i d i t y . 
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3.2 .4 COALS OF THE GETHIN6 FORMATION 

The G e t h i n g f o r m a t i o n i s t h e l a t e r a l e q u i v a 
l e n t o f t h e l o w e r p a r t o f t h e L u s c a r f o r m a t i o n . 
I t i s r e c o g n i z e d as f a r s o u t h as t h e M o u n t a i n 
P a r k a r e a and e x t e n d s t h r o u g h o u t t h e n o r t h 
e a s t o f B r i t i s h C o l u m b i a c o k i n g c o a l a r e a . 
Seams w i t h i n t h e G e t h i n g f o r m a t i o n a t t a i n 
maximum t h i c k n e s s e s i n t h e P i n e P a s s a r e a w h e r e 
seams up t o 25 f e e t t h i c k have been r e p o r t e d . 
T h e s e t h i c k seams g e n e r a l l y c o n t a i n one o r more 
s h a l e p a r t i n g s t h i c k e r t h a n one f o o t . T h i n 
seams a r e p r e s e n t i n t h e Smoky R i v e r a r e a , b u t , 
i n g e n e r a l , t h e seams o f t h e G e t h i n g f o r m a t i o n 
a r e a b o u t 6 t o 8 f e e t t h i c k i n t h e a r e a e x t e n d i n g 
f r o m t h e A l b e r t a - B r i t i s h C o l u m b i a b o r d e r t o 
t h e S u k u n k a R i v e r . C o a l seams w i t h i n t h e G e t h i n g 
f o r m a t i o n a r e t h i n n i n g r a p i d l y i n t h e P e a c e R i v e r 
a r e a and no v i a b l e c o a l seams a p p e a r t o be p r e s e n t 
i n t h e G e t h i n g f o r m a t i o n more t h a n 15 o r 20 m i l e s 
n o r t h o f t h e P e a c e R i v e r . 

T h e s e c o a l s a r e g e n e r a l l y med ium t o l o w v o l a t i l e 
b i t u m i n o u s , a r e v e r y l o w i n a s h and l o w i n s u l p h u r . 
No c o m m e r c i a l m i n i n g o p e r a t i o n s a r e p r e s e n t l y r e c o v 
e r i n g c o a l s f r o m t h e G e t h i n g f o r m a t i o n , b u t t h e 
S u k u n k a p r o j e c t i s a t t h e s t a g e w h e r e an a n n o u n c e 
m e n t o f a p r o d u c t i o n s c h e d u l e i s a n t i c i p a t e d i n 
t h e f u t u r e . The t e s t i n g o f s a m p l e s f r o m t h i s p r o 
j e c t i n d i c a t e s t h a t t h e s e c o a l s a r e p r o b a b l y w e l l 
s u i t e d t o w a s h i n g t o an e x t r e m e l y l o w a s h c o n t e n t 
( l e s s t h a n 5%) a t a c c e p t a b l e y i e l d s . C o a l s f r o m 
t h e G e t h i n g f o r m a t i o n a r e f u r t h e r r e p o r t e d t o h a v e 
t h e d e s i r a b l e c h a r a c t e r i s t i c o f h i g h f l u i d i t y . 
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IV PRODUCING MINES AND COKING COAL PROJECTS IN WESTERN CANADA 

4.1 KAISER RESOURCES LTD. 

Ka i s e r Resources L t d . operates the open p i t Balmer and the hy
d r a u l i c underground mine a t M i c h e l . Fur thermore , the company 
holds vas t coa l bear ing areas i n Southern B r i t i s h Co lumbia , 
a cqu i r ed from Crowsnest I n d u s t r i e s L t d . Th is p roper t y s p l i t s 
i n t o a nor thern p a r t , the E lk V a l l e y Coal F i e l d , and a southern 
p a r t , the Crowsnest Coal F i e l d . K a i s e r Resources L t d . i s a 
j o i n t venture o f 53.7% Ka i s e r S tee l C o r p . , 27.4% Japanese 
S tee l I ndus t r y and 18.9% p u b l i c sha res . In the frame of t h i s 
company se t-up , a p a r t i c i p a t i o n of our group might be p o s s i b l e 
f o r a development o f a new p r o j e c t i n K a i s e r ' s p r o p e r t y . 
Coal and coke q u a l i t y o f not y e t developed areas i n the Ka i s e r 
p roper t y are l i s t e d i n Appendix 2. 

4.1.1 BALMER 

The open p i t Balmer w i t h the bottom coa l min ing underground 
ope r a t i on a t Balmer North Mine and the Hyd rau l i c Mine a t M i c h e l , 
are the ope ra t i ons o f K a i s e r Resources L t d . l o c a t e d around Spar-
wood i n B r i t i s h Columbia . The ope ra t i on i s l i n k e d by 723 mi l es 
o f CPR-rai lway t r a ck to the l oad ing f a c i l i t i e s f o r ocean going 
v e s s e l s a t Robertsbank. P roduc t ion s t a r t e d w i t h 2.5 m i l l i o n tons 
i n 1970, 3.622 m i l l i o n tons i n 1971, 4.045 m i l l i o n tons i n 1972 
and4.96 m i l l ion tons i n 1973. The present s a l e s c o n t r a c t to Japan 
c a l l s f o r 4.5 m i l l i o n tons o f cok ing coa l per year u n t i l the 1st 
o f March 1985. The Japanese customers had o r i g i n a l l y con t r a c t ed 
75 m i l l i o n tons over 15 y e a r s . 

The o/p-mining area and the l o c a t i o n o f the h y d r a u l i c mine s i t e 
i s i l l u s t r a t e d i n F i g . 3. The mining ope ra t i ons f o r cok ing coa l 
are a l l e x t r a c t i n g coa l from the t h i c k basal seam (Seam No. 10 
Balmer Seam). 



J-

>m N o . Raw C o a l 

( b c y d ) 

S . G 1 ' 
Raw C o a l 

( s h t / c y d ) 
Raw C o a l 

( s h t ) 

P e r c e n t a g e o f 
T o t a l C o a l R e 
s e r v e s {%) 

L o s s o f 
O x i d . C o a l 

( b c y d ) 

P e r c e n t a g e o f 
L o s s o f O x i d . 

C o a l (*) 

M i n i n g L 

( b c y d ) 

2 1 3 . 5 3 1 . B O O 9 . 8 4 7 8 , 2 0 0 3 . 5 9 5 7 , 3 0 0 
3 ~ 5 , 9 1 2 , 6 0 0 4.3~ 2 3 5 , 3 0 0 4 . 0 6 4 5 . 8 0 0 

4A+4 * 2 3 , 2 7 2 , 7 0 0 1 6 . 8 8 7 2 , 5 0 0 3 . 8 2 , 6 8 7 , 6 0 0 
6 2 , 8 6 3 , 8 0 0 2.1 1 2 4 , 9 0 0 4 . 4 3 9 6 , 7 0 0 
7 3 , 5 2 3 . 1 0 0 2 . 5 1 4 2 , 7 0 0 4 .1 4 7 5 . 7 0 0 
8 1 2 . C 8 7 . 8 0 O 8 . 7 4 9 4 , 2 0 0 4.1 1 , 2 7 4 , 9 0 0 
9 8 . 7 8 5 , 6 0 0 6 . 3 \ 3 2 9 , 6 0 0 3 . 8 5 7 2 , 5 0 0 

10 - 1 3 , 5 1 4 , 1 0 0 ' 9 . 8 i 5 7 8 . 0 0 0 4 . 3 8 2 6 , 5 0 0 
11 3 , 6 0 7 , 0 0 0 2 . 6 1 6 6 , 6 0 0 4 . 6 3 7 6 , 7 0 0 
12 9 . 0 1 1 , 6 0 0 6 . 5 3 9 6 , 6 0 0 4 . 4 9 7 0 , 5 0 0 
13 7 . 4 1 2 , 2 0 0 5 . 4 3 3 9 , 9 0 0 4 . 6 1 , 4 9 3 , 2 0 0 
14 7 . 9 9 8 , 9 0 0 5 . 8 3 8 9 . 3 0 0 4 . 9 ' 1 , 3 3 0 , 5 0 0 
15 7 , 5 5 1 . 9 0 0 5 . 5 3 8 4 , 3 0 0 5.1 8 6 6 , 0 0 0 
16 5 . 1 6 3 , 9 0 0 3 . 7 271 . 7 0 0 5 .3 9 8 8 , 9 0 0 
17 5 , 8 6 2 , 1 0 0 4 . 2 3 1 2 , 5 0 0 5 .3 8 3 2 , 3 0 0 
18 5 . 0 5 8 , 7 0 0 3 . 7 2 5 9 . 0 0 0 5.1 5 3 0 , 9 0 0 
19 3 , 1 8 2 , 2 0 0 2 . 3 2 1 1 , 2 0 0 6 . 6 9 9 0 , 2 0 0 

: 2-19 1 3 8 . 3 4 0 . 0 0 0 1 . 2 2 1 6 9 , 0 5 1 , 5 0 0 1 0 0 . 0 5 , 9 8 6 . 5 0 0 4 . 3 1 6 . 2 1 6 , 2 0 0 

2*11 - 1 9 
3 - 1 0 

6 8 , 3 8 0 , 3 0 0 
6 9 . 9 5 9 . 7 0 0 

4 9 . 4 
5 0 . 6 

3 , 2 0 9 . 3 0 0 
2 , 7 7 7 , 2 0 0 

2+10 - 1 9 
3 - 9 

81 , 8 9 4 , 4 0 0 
5 6 , 4 4 5 , 6 0 0 

5 9 . 2 
4 0 . 8 

3 , 7 8 7 . 3 0 0 
2 , 1 9 9 , 2 0 0 

I ) . 1 . 45 t/vT 

Tab . 38: C o a l R e s e r v e s and W a s t e M a t e r i a l In t h e " I n i t i a l S t u d y A r e a " , 
A r e a A and B, b e t w e e n G r l d l l n e s 1 7 0 + 0 0 a n d 3 7 0 + 0 0 , E l k R i v e r 
D e p o s i t . 

P e r c e n t a g e 
o f y i n i n g " 

L o s s ( ' ) 

R e c o v e r e d 
Raw C o a l 

( s h t ) 

P e r c e n t a g e o f 
R e c o v e r e d Raw C o a l 

P e r Sesm(S) 
W a s t e 1rt Raw C o a l W a s t e 

P r o d u c t i o n 
( b c y d ) ( b c y d ) 

T o t a l Waste 1 v i e l d Washed C o a l 
(Was t e + O x i d . C o a l W a s h p l a n t 
+ l i m i n g L o s s H b c y d ) ( ? ) ( s h t ) 

R a t i o * 

( b c y d : s h t Raw C o a l ) ( b c y d : s h t Washed [ 

7.1 1 4 , 7 8 1 , 7 0 0 1 0 . 4 5 8 3 , 5 0 0 5 1 . 8 9 7 , 5 0 0 5 3 , 3 1 5 , 0 0 0 
1 1 . c 6 , 1 4 8 , 5 0 0 4 . 3 1 , 1 0 1 , 0 0 0 4 9 , 2 4 2 , 6 0 0 5 0 , 1 2 3 , 7 0 0 
t i . t 2 4 , 0 3 8 , 8 0 0 1 7 . 0 2 , 3 4 6 , 4 0 0 1 1 6 , 8 6 4 , 8 0 0 1 2 0 , 4 2 4 , 9 0 0 
1 3 . 9 2 , 8 6 2 , 2 0 0 2 . 0 1 , 0 4 8 , 1 0 0 21 , 0 9 3 , 3 0 0 21 . 6 1 4 , 9 0 0 
1 3 . 5 • 3 , 5 4 9 , 5 0 0 2 . 5 4 5 4 , 9 0 0 2 2 , 5 2 6 , 6 0 0 2 3 , 1 4 5 , 0 0 0 
1 0 . 6 1 2 , 6 0 9 , 4 0 0 8 . 9 8 8 2 , 2 0 0 4 9 , 8 6 1 , 7 0 0 5 1 , 6 3 0 , 8 0 0 

e . 5 9 , 6 3 3 , 5 0 0 6 . 6 4 4 6 , 7 0 0 4 7 , 6 7 3 , 1 0 0 4 8 , 5 7 5 , 2 0 0 
6 .1 1 4 , 7 9 7 , 9 0 0 1 0 . 4 1 , 5 0 8 , 8 0 0 4 5 , 2 8 7 , 2 0 0 4 6 , 6 9 1 , 7 0 0 

1 0 . 4 3 , 7 4 3 , 8 0 0 2 .6 5 8 2 , 4 0 0 1 4 , 3 0 2 , 7 0 0 1 4 , 8 4 6 , 0 0 0 
1 0 . 8 9 * 3 4 1 , 6 0 0 6 . 6 1 , 2 6 0 , 5 0 0 3 6 , 6 0 2 , 1 0 0 3 7 . 9 6 9 , 2 0 0 
2 0 . 2 6 , 8 1 7 . 7 0 0 4 . 8 1 , 6 2 7 , 7 0 0 4 0 , 6 0 8 , 9 0 0 4 2 , 4 4 2 , 0 0 0 
1 6 . 6 ' 7 , 6 7 3 , 1 0 0 5.4 1 ,581 , 0 0 0 4 5 . 0 7 5 , 9 0 0 4 6 . 7 9 5 , 7 0 0 
1 1 . 5 7 , 7 0 0 , 6 0 0 5.4 1 , 0 3 8 , 4 0 0 3 3 , 1 0 0 , 5 0 0 3 4 . 3 5 0 , 8 0 0 
1 9 . 2 4 , 7 6 9 . 8 0 0 3 .4 1 , 1 7 0 , 7 0 0 3 7 , 8 1 3 , 6 0 0 3 9 , 0 7 4 . 2 0 0 
1 4 . 2 5 , 7 6 4 , 6 0 0 4.1 1 . 0 2 5 , 3 0 0 34 , 5 4 7 , 0 0 0 35 .691 , e 0 0 • 
1 0 . 5 5 , 2 1 6 . 5 0 0 3 .7 1 , 9 9 2 . 5 0 0 3 3 , 2 0 6 , 0 0 0 3 3 . 9 9 5 , 9 0 0 
3 1 . 1 2 ,£20 ,500 1.7 1 , 0 6 5 . 5 0 0 6 2 , 7 6 6 , 8 0 0 6 3 , 9 6 8 . 2 0 0 

1 1 . 7 K l . 9 1 9 , 8 0 0 1 0 0 . 0 1 9 , 7 1 5 , 6 0 0 7 4 2 , 4 5 2 , 3 0 0 7 6 4 , 6 5 5 , 0 0 0 60 8 5 , 1 5 1 , 9 0 0 5 . 3 9 : 1 8 . 9 8 : 1 

' 48 .1 
5 1 . 9 

5 8 . 5 
4 1 . 5 
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4.1 .1 .1 COAL RESERVES 

Approx imate l y 1 000 000 000 sh t tons i n p lace o f the Balmer Seam 
(No. 10) c o a l , averag ing 51.5 f e e t i n t h i c knes s and under l e s s 
than 2000 f e e t o f c o v e r , occur i n rough ly 10 000 acres nor th 
of M iche l Creek , p lus the Sparwood Ridge a r e a . A genera l b reak 
down of r e se r ves tonnage ( i n p l a ce ) i s as f o l l o w s : 

Shor t Tons i n P lace 

S t r i p Coal ( to 500 f e e t i sopach) 170 000 000 
Underground c o a l - f a v o u r a b l e c o n d i t i o n s 
(15 % r e cove rab l e ) 110 000 000 
Underground coa l-un favourab le and unknown c o n d i t i o n s 720 000 000 

To ta l coa l i n p l ace 1 000 000 000 

Dur ing the stage o f p rov ing the r e s e r v e s , Ka i s e r put a l l emphasis 
on the open p i t r e s e r v e s . The f i n a l r ese rve c a l c u l a t i o n was f i n i s h e d 
i n 1968 and based on a 4.5 : 1 (bcyd : sht Raw Coal ) r a t i o , and 
a 55 degree cut w a l l was p laced on the s e c t i o n i n a p o s i t i o n 
where the proper s t r i p p i n g r a t i o would be o b t a i n e d . A second 
c a l c u l a t i o n was prepared at 14 : 1 (bcyd : sh t Raw Coal ) i n 
cremental s t r i p p i n g r a t i o a t h igh w a l l , which i s the economic 
cut o f f . The r e s u l t s are shown i n Tab. 14. 

Recent p roduc t i on exper ience has p roven , t ha t pa r t of the rese rves 
c a l c u l a t i o n i n Tab.14 was wrong. The s u r p r i s e was caused by 
f i n d i n g t h a t the Balmer Seam No. 10 dipped more s t e e p l y than 
f o r m e r l y assumed, wh i ch , i n c o n j u n c t i o n w i t h unforeseen lower 
dump s lope angles r u l e d out the use o f the 54 cby d r a g l i n e 
and conver ted the p roduc t i on to a shovel and t r u ck o p e r a t i o n . 
The overburden r a t i o was i n c r eased to a t p resent 7.2 : 1 and an 
o v e r a l l average of 5.6 : 1. A l s o , the washery y i e l d w i l l on l y be 
between 75 - 80% , 0 77 and not 80%. 



Based on 4.5 : 1 Stripping Ratio Based on 14 : 1 Incremental Ratio - Economic Cut Off at High Wall (2) 
AREA Coal 1n Place Coal to Breaker Overburden Washed Coal Stripping Coal In Place Coal to Breaker Overburden Washed Coal Stripping 

SHT SHT cyd 802 Y1eld-SHT Ratio SHT SHT cyd 80X Y1eld-SHT Ratio 

Harmer Ridge 46 600 000 39 800 000 

ADIT 29 19 700 000 16 800 000 

CAMP 8 27 500 000 23 500 000 

181 700 000 31 900 000 

74 300 000 13 400 000 

103 900 000 18 800 000 

4.56 59 000 000 

4.42 62 400 000 

4.42 52 600 000 

51 000 000 

53 000 000 

45 000 000 

260 000 000 

415 000 000 

.327 000 000 

40 400 000 

42 600 000 

36 000 000 

5.1 : 1 

7.8 : 1 

7.3 : 1 

TOTAL 93 800 000 80 100 000 359 900 000 64 100 000 4.48 .174 000 000 149 000 000 1 002 000 000 119 000 000 6.3 : 1 

(1) "Coal 1n Place" x 90? (non-oxidized coal) x 95% mining recovery * "Coal to Breaker", Losses added to over
burden 

(2) Economic studies March 1968 Indicate 14 : 1 Incremental stripping ratio at high wall 1s economic cut off. 

Tab. 14 : Balmer Open P i t Reserves, Kaiser Resources Ltd. 

U 
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4 .1 .2 WHEELER - HOSMER RIDGE 

The Wheeler Ridge d e p o s i t , t oge the r w i t h i t s ex tens ion Hosmer R idge , 
belongs to K a i s e r ' s southern p rope r t y p a r t , the Crowsnest Coal F i e l d . 
A study about the p r a c t i c a b i l i t y o f h y d r a u l i c min ing i n t h i s area 
should be conducted and a p r e l i m i n a r y i n v e s t i g a t i o n program should 
be connected w i t h an o p t i o n . G e n e r a l l y , i t i s undoubtedly to mention 
tha t a bulk sample coke oven t e s t has i n d i c a t e d poor cok ing q u a l i t y 
of seam No. 3, which i s the one of major i n t e r e s t . 

The l o c a t i o n i s marked i n F i g . 4 . The town s i t e s o f F e r n i e , s i t u a t e d 
10 m i l e s to the s o u t h , and Sparwood, some ten m i l e s to the n o r t h , 
serve the needs o f the immediate a r ea . The CPR-rai lway passes through 
both towns and on l y a sho r t spur l i n e i s to be cons t ruc t ed to connect 
the d e p o s i t and the e x i s t i n g r a i l w a y t r a c k . 

4 .1 .2 .1 COAL RESERVES AND COAL QUALITY 

The most p romis ing seam, because o f i t s s u i t a b i l i t y f o r h y d r a u l i c 
min ing i n the Wheeler Ridge a r e a , i s Seam No. 3, which v a r i e s i n 
t h i c k n e s s from 7 - 1 5 m , and the average might be approx imate l y 
10 m. 

Tab.18 shows the rese rves and q u a l i t y o f a l l seams, a t o t a l p o t e n t i a l 
o f 677 m i l l i o n sht i n p l a c e . The rese rves i n Seam No. 3 i n the 
Hosmer-Wheeler Ridge A r e a , are s a i d to be 136 m i l l i o n sht i n p l a c e , 
o f which 87 m i l l i o n sht c l ean coal may be o b t a i n e d . 

A bu lk sample from Wheeler Ridge Seam No. 3 t e s t ed i n Ottawa's 
Fuel Research Centre gave the f o l l o w i n g r e s u l t s (Tab .16 ) . 





Seam No. Average Seam Reserves in Place Raw Coal Clean Coal 
Intercept 000* s sht (all categories) Reserve Potential Raw Ash FSI Yield at S.G. V.M. F.C. Ash FSI S Fluid Moist 

(*t) (0 - 2500' Cover) a b a & b % % % % % % dd/m % 

1 5 14 959 X 23.3 1 85.0 1.70 32.1 56.9 8.5 1 0.48 1.0 2.5 
2 19 66 890 X 33.5 3 56.3 1.57 32.2 57.4 7.6 Vs 189 2.8 
3* 35 135 975 X 8.4 7h 91.9 1.50 32.4 57.3 3.8 7H 0.44 390 1.9 
4 6 26 800 X 23.4 2H 72.4 1.50 28.7 61.0 ' 8.4 5* 0.45 5.0 1.9 
5 7 29 357 X 22.0 1% 66.5 1.45 27.6 63.5 7.2 2h 0.37 0.8 1.7 

7 & 8 38 163 085 X 7 (31.8 Zh 46.4 1.46 28.6 59.7 10.2 5 0.42. 891 1.5 
8 [l4.5 2 81.1 1.48 27.0 63.3 8.5 3 0.40- 10 ' 1.2 

9 19 159 335 X U9 (23.6 4* 67.4 1.52 29.5 59.3 10.2 6* 0.44 244 1.0 
L9 |18.7 5J$ 81.1 1.60 29.2 60.6 8.4 6 0.41 30 1.8 

10 20 80 557 x' 15.8 IH 68.7 1.42 29.4 62.4 7.0 7 0.32 45 1.2 

TOTAL 676 958 

Tab.18 : Wheeler-Hosmer Ridge, Raw Coal Reserves 

* Sample from adit No. 14 
a » Strip mining 
b s Underground mining 
& b Both strip and underground 
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4 . 1 . 3 PARCEL 73 DEPOSIT 

The Parce l 73 d e p o s i t i n B r i t i s h Co lumbia , surrounded by ground 
which i s he ld by Ka i s e r Resources L t d . , i s t i e d and b locked i n 
by the Dominion Coal B loc L e g i s l a t i o n f o r f u r t h e r development. 
The d e p o s i t w i l l not be open f o r development u n t i l the Crows
nest Pass Act i s amended, which i s not l i k e l y to happen very soon , 
because u n f o r t u n a t e l y i n t h i s Ac t the f r e i g h t r a t es are s t a t ed 
in con junc t i on w i th r a t es f o r wheat from the Western Prov inces to 
the Eastern P rov inces o f Canada. The area i s a l s o l e g a l l y d i spu ted 
by the P r o v i n i c a l Government o f A l b e r t a and the Federa l Government 
o f Canada, who both c l a i m the r e s p o n s i b i l i t y and l e g a l r i g h t s 
to the a r ea . Fur thermore , K a i s e r Resources L t d . c l a ims tha t the 
d e p o s i t i s l o ca t ed i n i t s sphere o f i n t e r e s t and cannot be deve lop 
ed w i t hou t K a i s e r . 

The two seams, No. 9 and No. 10 are s i t u a t e d i n a gen t l y d i pp ing 
s y n c l i n e on the base o f mapping the o u t c r o p s , t r e n c h i n g , 5 a d i t 
and s i x d r i l l h o l e s , the d e p o s i t i s i n v e s t i g a t e d by the f o l l o w i n g 
parameters : 

Seams No. 9 and No. 10 are separa ted by 32 m waste ma te r i a l 
and the overburden i s 79 m t h i c k . 

4 .1 .3 .1 COAL RESERVES 

Coal bear ing area 
Average t h i c k n e s s Seam No. 9: 
Average t h i c k n e s s Seam No. 10: 

2.16 knf 
approx. 24 m (9 - 51m) 
approx. 20 m (7 - 45m) i n 2 to 
4 p l i e s 

r 



Area Seam No. Average Seam 
Intercept 

(ft) . 

Reserves 1n Place 
000's sht (a l l categories) 

(0 - 2500' Cover) 
Reserve Potential 

a b a & b 
Raw Coal 
Raw Ash 

% 

Clean Coal 
Yield at 

FSI % 
S.6. V.M. 

% 

F.C. 
% 

Ash 
% 

FSI Fluid 
dd/m 

Moist 
X 

North West 
Half 

South West 
Half 

Composite Coal 
Thickness 

10 

9 

8 & 7 

5 
4 

164 

30 

60 

37 

10 
15 

128 527 

43 113. 

72 905 

7 938 

875 
589 

253 947 

Tab.19 : Parcel 73 (Dominion Government Bloc), Coal Reserves and Coal Quality 

a Strip mining 
b Underground mining 

a Â b Both strip and underground 
x 9 Seam probably strippable 5 yds.rocks/sht 

Coa.1 in place 
x No. 10 Seam ratio probably-5 : 1 

19.2 6*5 71.0 1.42 26.4 66.2 6.3 8 0.56 108 1.1 
27.5 5*5 58.2 1.42 27.9 64.5 6.0 7h 0.69 710 1.6 

U9 (17.0 4 81.8 1.50 26.9 62.8 9.0 5 0.27 66 1.3 
M9 |26.5 3 55.0 1.45 27.4 61.6 9.0 % 0.39 310 • 2.0 
L9 (17.4 4 71.7 1.45 27.8 61.4 9.2 5* 0.33 51.5 1.6 
8 13.0 % 88.2 1.50 26.8 63.5 8.5 3% ' 0.33 0 1.2 
7 25.2 2 59.1 1.42 29.1 60.9 8.2 6 0.59 20.9 1.8 

15.7 ZH 79.4 1.44 28.4 61.4 8.6 5 0.47 7.5 1.6 
20.6 Zh 72.5 1.50 28.8 60.8 8.8 3% 0.39 3.2 1.6 
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4 . 1 . 4 MARTEN RIDGE DEPOSIT 

The l o c a t i o n of the Marten Ridge d e p o s i t i n K a i s e r ' s Crowsnest 
Coal F i e l d i s shown i n F i g . 4. 

The coa l bear ing member o f the Kootenay Formation i n the Marten 
Ridge Area has seven coa l seams o f i n t e r e s t . Th is member a l s o 
con ta ins three l e s s e r seams and one o the r seam, M-Seam, i s found 
i n the Moose Mountain Member. The coa l seams are numbered a c 
co rd ing to Wheeler Ridge t e r m i n o l o g y , thus sugges t ing a t e n t a t i v e 
c o r r e l a t i o n . 

The coal can be ranked as h igh v o l a t i l e b i tuminous . Due to the 
h igh v o l a t i l e matter content and l i m i t e d economic r e s e r v e s , the 
coa l i s more or l e s s not o f g rea t i n t e r e s t to our group. The 
rese rve problem can be overcome by i n c l u d i n g the ad jacent h igh 
v o l a t i l e coa l area Hosmer-Wheeler R idge . 

4 .1 .4 .1 COAL RESERVES 

The f o l l o w i n g parameters were used by K a i s e r Resources L t d . to de 
termine the coa l r e s e r v e s . 

A) P robably s a t i s f a c t o r y f o r open p i t m i n i n g : 

1. Seam should have an a ccep tab l e coal to overburden r a t i o 
(about 7 : 1 used h e r e i n ) . 

2. E i g h t y - f i v e percent recovery o f m e t a l l u r g i c a l coa l i s 
used to c a l c u l a t e open p i t r e s e r v e s . Seven and one-
h a l f percent p i t l o s s i s i n c l u d e d i n the overburden and 
o x i d i z e d coa l i s exc luded i n the c a l c u l a t i o n of p i t 
r a t i o s . 
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B) P robab ly s a t i s f a c t o r y f o r h y d r a u l i c m i n i n g : 

1. Seam should be 20 f e e t or more i n t h i c kness 
2. The d ip o f the seam shou ld be between 7 and 60 degrees 
3. The roo f rock should be sha l e and not hard sandstone or 

conglomerate 
4. F i f t y percent recovery i s used to c a l c u l a t e h y d r a u l i c 

min ing reserves 

C) P robab ly s a t i s f a c t o r y f o r conven t iona l m i n i n g : 

1. Seam should have a minimum o f 5 f e e t and a maximum of 
20 f e e t i n t h i c k n e s s 

2. F i f t e e n percent recovery i s used to c a l c u l a t e convent iona l 
underground min ing rese rves 

D) P o s s i b l y not mineab le : 

1. Seams s t r a t i g r a p h i c a l l y separa ted by l e s s than 100 f e e t 
(minimum amount o f s e c t i o n needed f o r min ing w i thou t 
s t r e s s c o n d i t i o n s ) 

2. The lower p o r t i o n o f seams having a t h i c k rock s p l i t 
3. F i f t e e n percent recovery i s used f o r seams which are 

probab ly not mineable 

Cond i t i ons are such , tha t on l y f i v e o f the seven p r i n c i p a l seams cou ld 
be mined by underground method. By h y d r a u l i c mining method, 3-, 8U-, 
8L and 9L seams would y i e l d 36 206 312 tons o f c o a l . Hyd r au l i c mining 
areas f o r 3- and 8U Seams are l o c a t e d on Marten R idge , where seam 
t h i c k n e s s e s exceed 20 f e e t . Those f o r 8L and 9L Seams are s i t u a t e d 
on the south branch o f Marten R idge . The tonnage i s l i s t e d i n Tab .21. 



Seam 

2 
3. 

M A R T E N R I D G E 

COAL 
(SHT) 

OVERBURDEN 
(BCYD) 

341 , 8 3 7 
8 1 2 , 5 7 3 

-2-J ._P. i t -1 ,1 54 ,41 0 8 , 6 9 4 , 4 7 1 

RATIO 
( B C Y D : S H T ) 

7 . 5 3 : 1 

M A R T E N R I D G E - SOU Hi [ifc/.NCI! 

COAL 
( SHT) 

31 , 8 6 0 
9 2 , 9 3 6 

1 2 4 , 7 9 6 

OVERBURDEN 
(BCYD) 

9 3 2 , 0 2 5 

RATIO 
( B C Y O i S M T ) 

7 . 4 7 : 1 

5U j 6 1 8 , 9 4 3 
5L j 7 0 4 , 7 7 0 
.5.. P i t 11 , 3 2 3 , 7 1 3 7 ,561 , 0 7 4 

2 - 3 - 5 - P i t 2 , 4 7 8 , 1 2 3 1 6 , 2 5 5 , 5 4 5 

5-. 7... P i t 

8U 
8L 

8U-.8.L. P i t 

9U 
9L 
9 P i t 

6 0 , 9 1 0 

6 6 , 4 5 1 
7 7 , 9 5 1 

1 44 ,4 02 

3 9 , 2 7 3 
8 0 . 9 6 3 

1 2 0 , 2 3 6 

4 7 5 , 9 6 9 

394 ,91 4 
5 2 4 , 4 9 9 
9 1 9 , 4 1 3 

7 7 8 , 6 5 3 

5 . 7 1 : 1 

6 . 5 6 : 1 

7 . 8 1 : 1 

5 . 9 4 : 1 
6 ^ 7 3 j _ l 
6 . 3 7 : 1 

P i t T o t a l s : 2 , 8 0 3 , 6 7 1 1 8 , 4 2 9 , 5 8 0 

6 . 4 8 : 1 

6 . 5 7 : 1 

8 0 , 3 4 9 
7 2 , 8 2 4 

1 5 3 , 0 7 3 

1 8 0 , 2 3 2 

3 3 3 , 3 0 5 

3 4 4 , 9 9 3 
4 2 4 , 8 9 8 
7 6 9 , 8 9 1 

5 3 4 , 5 0 7 

951 , 529 

1 , 1 5 3 , 0 8 7 

2 , 1 0 4 , 6 1 6 

3 , 0 5 7 , 9 5 2 
2 , 7 8 2 , 6 0 2 
5 , 8 4 0 , 5 5 4 

3 , 5 5 5 , 8 2 5 

6 . 2 2 : 1 

6 . 4 0 : 1 

6 . 3 1 : 1 

8 . 8 6 : 1 
6 . 5 5 : 1 
7 . 5 9 : 1 

1 , 7 6 2 , 4 9 9 1 2 , 4 3 3 , 0 2 0 

6 . 6 5 : 1 

7 . 0 5 : 1 

T a b . 20 : 0 / P Raw C o a l R e s e r v e s o f M a r t e n R i c ige and M a r t e n R i d g e S o u t h B r a n c h . 

http://-2-J._P.it
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Table 21 ' Marten Ridge area reserve sunwary (U/G and 0/P) 

Seam Cover-feet Tons In Place 
0-1S 15 - 30 30 - 90 TOTAL 

Tons Recoverable 
Open Pit U/G Hydraulic U/G Conventional 

Possibly 
Not Mineable Oxidized Reserve 

Classification 

0-1500 
1500-2500 

2500 

863,224 4,194,795 
2,935.694 
5,517,392 

5.058.019 
2,935.694 

!.*JA1_7.392 
13.511.105 

373.697 too thin 
too thin 

stress 
stress 

665,540 
440,354 

181,447 parti a l l y explored 
partially explored 
projected 

0-1500 
1500-2500 

2500 

1,884.686 14,396,956 
.12,532.035 
21,777,125 

16,201.642 
12.532.035 
21.777.125 
50.590.802 

905.509 7,344,151 
6,266.018 

462,010 partially explored 
partially explored 
projected 

SU 0-1500 
1500-2500 

2500 

1,632,105 5,930,866 
3,000.627 
9,594,631 

7.562.971 
3,000.627 
9.594,631 
20,158.229 

€99.192 too thin 
too thin 

962,343 
450,093 

223,226 partially explored 
partially explored 
projected 

5L 0-1500 
1500-2500 

2500 

1,753,282 7,115,669 
6.497,952 
13,484,346 

8,868.951 
6.479.952 
13,484.346 

777,594 too thin 
too thin 

s p l i t 
s p l i t 

1,256,481 
971,993 

268,134 partially explored 
partially explored 
projected 

8U 

0-1500 
1500-2500 

2500 

0-1500 
1500-2500 

2500 

2,082,777 
4,827,882 
10,164,574 

4,204,655 

6,523.231 
4,827,882 
10,164,574 

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

8.606.008 
4,827.882 
10,164,574 

16,711.145 
10,735.401 
26.179.622 
53,626.168 

241.142 too thin 
too thin 

411,444 1,461.263 
too thin 

1,209,849 
724,182 

1,917,711 
1,610,310 

256,649 partially explored 
partially explored 
projected 

519,830 partially explored 
partially explored 
projected 

81 0-1500 
1500-2500 

2500 

5,277,584 
29,133 

8,940,070 
7,606,229 
23.198,339 

14.217.654 
7,635,362 

23,198.339 
45,051.355 

502.849 2,816,204 
too thin 

stress 
stress 

1,145,189 
1.145,304 

351,065 partially.explored 
partially explored 
projected 

9U 0-1500 
1500-2500 

2500 

1,884,314 1,884.314 

1,884.314 

39,273 too thin s p l i t 261,151 97,098 partially explored 

91 0-1500 
1500-2500 

2500 

7,345,625 
880,762 

16,466,689 
14,676,751 
51,348,447 

23,812.313 
15,557,513 
51.348.447 
90,718.273 

615,470 10,504,919 
7,778,757 

229,242 550.113 partially explored 
partially explored 
projected 

- 25.953,833 902,018,126 327,971.959 4.566.170 36.206,312 7,103,730 5,886,012 2,909,572 
Total In Place 

quantities are given In short tons 
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Convent iona l underground min ing on 2-, 5L-, p a r t o f 8L and 9U seams 
would be p r o h i b i t e d by e i t h e r rock s p l i t s i n the coa l or l e s s than 
100 f e e t s e c t i o n between seams and the coa l from such seams must 
t h e r e f o r e be c l a s s i f i e d as "not m i n e a b l e " . 

Fu r the r reserves are l o c a t e d i n the Marten Ridge - South Ex tens ion 
Area . Reserve f i g u r e s are f o r a 25 degree w e s t e r l y d i p o f the 
sediments but no attempt was made to separa te the reserves i n t o 
va r ious " c o v e r " c a t e g o r i e s . The rese rves are shown i n the f o l l o w i n g 
Tab. 22. 

The d ips o f the coal seams i n the Marten Ridge A r e a , a l though r e 
por ted ma in l y i n the 30 to 90 degree range , average on l y s l i g h t l y 
more than 30 degrees . The 0/P rese rves are shown in Tab .20 , and 
Tab.21 g i ves the t o t a l reserves (U/G + 0/P) . 

Seam 

Marten Creek Area 
B 
7 
5 
5 

Marten Ridge Area 
2 
3 
5U 
5L 
7 
8U 
8L 
9 

P ro j e c t ed  
Th ickness 

5.0 
19.7 

7.4 
10.4 

7.2 
16 .0 
11.4 
26.3 

Tons i n P lace  
i n thousand tons 

12 778 000 
50 344 000 
IS 911 000 
26 587 000 
18 400 000 
40 889 000 
29 133 000 
67 211 000 

TOTAL: 264 211 000 

Tab. 22 : Summary o f Marten Ridge - South Ex tens ion Coal Reserves 
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Two main seams outcrop i n the Marten Creek Area i n the upper 
450 f e e t o f Kootenay Format ion . The upper seam, B Seam, reaches 
a maximum th i ckness i n the area of 15 .0 f e e t . I t occurs from 
0 to 60 f e e t under the Basal E lk Conglomerate , o r i n some cases , 
sandstone. The roo f v a r i e s from s i l t y sha l e on Marten Ridge and 
the nor th end o f Leach Ridge to sandstone and conglomerate on 
the southern pa r t o f Leach R idge . 

The second o f the main seams, #7 Seam, occurs 250 to 360 f e e t lower 
i n the s e c t i o n and reaches a maximum t h i c k n e s s o f 18.0 f e e t . The 
roo f i s a s i l t y s h a l e , but a sandstone and/or conglomerate bed 
occurs j u s t above the s h a l e . No exposures o f t h i s seam cou ld be 
found on Leach R idge , because o f heavy overburden. 

Another seam, #5 Seam, occurs 140 to 190 f e e t below #7 Seam. The 
coa l i n t h i s seam on Marten Ridge i s very sha ley w i t h abundant 
sha le s p l i t s . The seam cou ld not be l o c a t e d on Leach R idge , because 
o f heavy overburden. For the above r easons , tonnages were not 
es t imated f o r t h i s seam. 

4 .1 .5 .1 COAL RESERVES 

Coal t h i c k n e s s e s f o r the c a l c u l a t e d areas are as f o l l o w s : 

B-Seam 10.0 to 15.0 f t 
No. 7 Seam 12.0 to 18.0 f t 
No. 5 Seam 9.0 to 18.0 f t f o r the above mentioned 

r easons , r ese rves were not c a l c u l a t e d f o r 
t h i s seam. 

Reserves were c a l c u l a t e d f o r depth o f cover increments of 0 to 1500 f t , 
1500 to 2000 f e e t , and 2000 to 2500 f e e t . None o f the d ips used f o r 
c a l c u l a t i o n s exceed 30°. A l l coa l i s cons ide red as underground, 
because o f the d i p of the beds i n t o the r i d g e s . 
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At the t ime o f the rese rve c a l c u l a t i o n s , q u a l i t y parameters cou ld 
not be c o n s i d e r e d , s i n c e on l y l i m i t e d su r f a ce channel sampl ing 
was under taken . Tab.24 presents the es t imated probable reserves 
f o r areas and cover inc rements . P robable reserves are c a l c u l a t e d 
f o r the 0-1500 f o o t inc rement , where r e l i a b l e su r f a ce measurements 
are a v a i l a b l e from c r o s s - s e c t i o n s . P o s s i b l e reserves are c l a s s i 
f i e d as those w i t h 1500 to 2500 f e e t o f cover and those in the 
0-1500 f e e t cover inc rement , where e x t r a p o l a t i o n of su r f a ce data 
was used i n the computa t ion . 

Boundar ies B-Seam No. 7 Seam To t a l s 

0-•1500 Probable 25.177 11.221 36. 398 
0- 1500 P o s s i b l e 15.102 18.578 33. 680 

1500- 2000 P o s s i b l e 54.612 36.215 90. 827 
2000- 2500 P o s s i b l e 36.901 61.903 98. 804 

131.792 127.917 259. 709 

Tab .24 : U/G Reserves Marten Creek A r e a , i n M i l l i o n of Tons. 

4 . 1 . 5 . 2 COAL QUALITY 

One a d i t per seam was d r i v e n , and samples were t e s t ed of seams 
No. 7, No. 5 and B. The r e s u l t s are computed i n the f o l l o w i n g 
Tab. 25. 
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In genera l te rms, the coa l o f the Marten R idge , Marten Creek and 
Hosmer-Wheeler Ridge i n d i c a t e s h igh v o l a t i l e matter con ten t . 

4 . 1 . 6 BURNT RIDGE AREA DEPOSIT 

Burnt R idge , Burnt Ridge E x t e n s i o n , the Green H i l l s and the Ewin 
Creek l i c e n s e s comprise K a i s e r Resources L t d . ' Burnt Ridge Area 
i n the E lk V a l l e y Coal F i e l d . K a i s e r ' s Burnt Ridge Area i s rough ly 
t r i a n g u l a r i n shape and i s centered approx imate l y 22 m i l e s nor th of 
Sparwood, B r i t i s h Columbia and 4 m i l e s no r theas t o f the new town 
o f E l k f o r d , B .C . , which was b u i l t to accommodate employees o f 
Ford ing Coal Co. L t d . ( F i g . 5 ). 

The whole area i s made up o f 25 120 acres o f former C.N.I l and 
( i n c l u d i n g 2420 acres i n f o u r coa l l i c e n s e s w i t h i n the Ewin Creek, 
Todhunter Creek dra inage a r e a ) . The Burnt R idge , and Burnt Ridge 
Ex tens ion Areas are i n the p r e l i m i n a r y s tages of g e o l o g i c a l i n v e s t i 
g a t i o n s . In Burnt R idge , 7 a d i t s have been d r i v en i n 7 seams. One 
a d i t has been d r i v en i n the Burnt Ridge Ex tens ion Area i n the 
Basal Seam (= Balmer Seam). 

A Canadian P a c i f i c Rai lway spur l i n e , which l i n k s the Ford ing Coal 
o p e r a t i o n to the CPR .ma in l ine a t Sparwood, passes between Burnt Ridge 
and Burnt Ridge E x t e n s i o n . 

Good access to the Burnt Ridge Area i s p rov ided by l ogg ing road . 
A Government ma in ta ined highway now connects Sparwood to E l k f o r d 
and extends to the Ford ing Coal o p e r a t i o n . 
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4.1 .6 .1 COAL RESERVES BURNT RIDGE AND BURNT RIDGE EXTENSION 

At the present s tage o f i n f o rma t i on a v a i l a b l e , the coa l reserves 
are on l y c a l c u l a t e d by su r f a ce i n f o r m a t i o n . The Burnt Ridge and 
Burnt Ridge Ex tens ion l i e on the west l imb of a broad s y n c l i n e 
and the Ev/in Creek l i c e n s e s are on the eas t l i m b . 

The s t r a t a o f the v/est l imb o f the s y n c l i n e s t r i k e g e n e r a l l y 
nor th-south and d ip 25 - 65 degrees to the e a s t . The s t r a t a on 
the eas t l imb have the same genera l s t r i k e and d ip 20 - 50 
degrees west . Compression f a u l t s and l a r g e drag f o l d s can be 
observed w i t h i n the Kootenay Formation i n the west l imb of the 
s y n c l i n e , i n d i c a t i n g p o s s i b l e t h i c k e n i n g and/or t h i n n i n g of the 
c o a l . 

The reserves are l i s t e d i n Tab.27. The rese rves amount to 274.4 
m i l l i o n sh t p o s s i b l e raw coa l i n p l a c e , of which approx imate l y 
19.2 m i l l i o n sh t raw coal i n p l a ce may be s t r i p p a b l e . Due to the 
steep d ip and t h i c k n e s s e s , most o f the rese rves are a p p l i c a b l e to 
h y d r a u l i c method (note the t h i cknesses o f Seam No. 3 and No. 7 a t 
Burnt R idge ) . 
The overburden r a t i o f o r the combined 0/C rese rves i n both areas 
i s approx ima te l y 4.4 bcyd : 1 sht raw c o a l . 

4 . 1 . 6 . 2 COAL QUALITY 

7 a d i t s were d r i v en i n 7 seams on Burnt Ridge and one a d i t or. Burnt 
Ridge Ex tens ion i n Seam No. 10 (Basal Seam = Balmer Seam). The 
r e s u l t s on w a s h a b i l i t y are compi led i n the f o l l o w i n g Tab. 28. 
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r 
T o t a l Reserves 

Burnt Ridge 

Page 
Tab.27 : PRELIMINARY RESERVE ESTIMATE» Burnt Ridge Areas 

(Based on surface observations) 

Thickness 
In Feet 

Coal In Place 
NT 

North End #1 Sean 26* 14.900.000 
#2 Seam 21 • 9,200.000 

West of F a u l t #3 Seam 37' 14,100,000 
(to 1500' Cover #4 Seam '20' 5.400.000 
On #1 Seam - Upper #5 Seam 16' 3,500.000 
•Seams l e s s w i t h i n #6 Seam 15' 3,000,000 
pro p e r t y ) . #7 Seam* 38* 5.200,000 

55.300,000 

Central f3 Seam 26' 25,400,000 
(to 2500' Cover) #7 Seam 40* 39,200.000 

64.600.000 

South End #3 Seam 28' 11,500,000 
• #4 Seam 12' 5,100.000 

(to 2500' Cover) #7 Seam 37' 16.100,000 
32.700.000 

Burnt Ridoe Extension 

North End #1 Seam 25' 89.900.000 
(to 2500' Cover) 
South' End 

j 1000' Cover) 

TOTAL INFERRED RESERVES 

tr i p p a b l e Reserves * 

Burnt Ridge 
Seam #3 
JSeam #4 
Seam #6 
Seam #7 
TOTAL COAL 

TOTAL O.B. 

S t r i p p i n g Ratio - 4.1 

Burnt Ridge Extension 
Seam #1 
TOTAL O.B. 

55.300.000 

64.600.000 

32.700.000 
152,600,000 

Sht Ra 

32,900,000 

122,800.000 122,800,000)Sh 
274.400,000)Ra< 

1,315,400 
849.100 
272,600 

8.586,700 
11 ,023 , 800 Sht Raw In place 
45,646.600 Cubic Yards 

1 

8.200,000 Sht Raw In place 
38,800.000 Cubic Yards 

S t r i p p i n g R a t i o * - 4.7 1 

• T o c a l c u l a t e s t r l p p a b l e reserves, 40 degree p i t w a l l s were used i n a l l 
cases. For s t r i p p i n g r a t i o s no allowance was made f o r p i t l o s s or o x i d a t i o n . 
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The a v a i l a b l e i n f o rma t i on i n d i c a t e s c l e a r l y t ha t the coal f a l l s 
i n the medium v o l a t i l e mat ter range. So f a r , on l y No. 7 Seam 
and Seam No. 1 i n d i c a t e cok ing coal q u a l i t y . The sample of Seam 
No. 6 was o x i d i z e d . Seam No. 7 shows .acceptab le cok ing c h a r a c t e r 
i s t i c s f o r s t a b i l i t y , hardness and 0IS + 15mm, but Seam No. 1 
shows i n f e r i o r cok ing c h a r a c t e r i s t i c s to Seam No. 7 f o r s t a b i l i t y , 
hardness and JIS + 15mm. 

4 . 1 . 7 FLATHEAD RIDGE DEPOSIT 

The F l a thead Ridge Area i s l o c a t ed i n southeas te rn B r i t i s h Columbia , 
i n K a i s e r ' s Crowsnest Coal F i e l d , 18 to 20 m i l e s southeas t of Fe rn ie 
and approx imate l y 16 m i l e s west of E l k o . The o v e r a l l l eng th o f the 
area i s approx imate l y 13.5 m i l e s and the w id th v a r i e s from 0.6 m i l e s 
to 1.5 m i l e s . 

The CP R a i l r o a d f o l l o w s a long the east bank o f the E lk R i ve r about 
e i g h t m i l e s west of the p rope r t y . 

A two ton bulk sample was taken from each of the a d i t s f o r wash-
a b i l i t y and c a r b o n i z a t i o n t e s t s . On F l a thead R idge , a t the west 
end of the p r o p e r t y , the genera l a t t i t u d e o f the beds i s northwest 
southeas t and d i p p i n g to the no r theas t between 20 and 35 degrees . 
F a u l t s which occur are ma in ly low angle r eve r se f a u l t s , which d ip 
to the eas t-no r theas t and have d i sp lacements from a few f e e t 
to seve ra l hundred f e e t . 
At the nor th end o f the p r o p e r t y , the beds s t r i k e nor th-south and 
d ip to the west between 30 and 60 degrees . 
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4 .1 .7 .1 COAL SEAMS - WEST LODGE POLE 

S i x coal seams are exposed a t the west end o f the F l a thead R idge . 

1 Seam: One seam i s the lowest seam i n the s e c t i o n and where i t 
has been c u t , i t l i e s d i r e c t l y on the Moose Mountain Member. In 
a d i t No. 1, one seam i s 46 .0 f e e t t h i c k and i s sheared and s l i c k e n -
s i d e d . Severa l s i l t s t o n e bands up to 0.8 f e e t i n t h i c knes s occur 
i n the a d i t and the coal i s d i r t y w i t h a raw ash of 26 .1% (db) . 

3 Seam: Three seam i s 365 f e e t up s e c t i o n from the top of the 
Moose Mountain and i t i s 30.6 f e e t t h i c k a t the p o r t a l of a d i t 
#2. The coal i n the a d i t i s sheared and contoured, so tha t the 
seam t h i c k n e s s a t the a d i t c r o s s c u t cou ld not be determined. 
The coal has seve ra l bands o f h a r d , dark gray s i l t s t o n e up to 
0.5 f e e t i n t h i c knes s and has a raw ash of 22.5% (db) . The foo t-
w a n i s in terbedded dark gray and b lack sha les and the hanging wa l l 
rock i s ha rd , dark gray s h a l e . 

4 Seam: Four seam i s 725 f e e t up- s e c t i o n and i s 22.6 f e e t t h i c k 
in a d i t #3. The coal i n the a d i t con ta ins minor sha l e bands, l e s s 
than 0.2 f e e t i n t h i c knes s and has an o v e r a l l raw ash of 1 8 . 8 % 
(db) . The f o o t w a l l rock i s i n t e r b e d d e d , dark gray and b l ack sha le 
w i t h coal s t r i n g e r s . The hanging w a l l rock i s a ha rd , dark g r a y , 
massive s i l t s t o n e which grades upward i n t o a f i n e to medium gra ined 
sandstone. 

5 Seam: F i ve seam i s 920 f e e t up s e c t i o n from the Moose Mountain 
Member and i n two cuts 500 f e e t apa r t the seam measured 26.5 f e e t 
and 30.0 f e e t . The coa l i n the outc rop con ta ins minor sha le p a r t i n g s 
up to 0.1 f e e t i n t h i c k n e s s and has an o v e r a l l raw ash (db) i n the 
two cuts of 13.6% and 1 0 . 1 % . The f o o t w a l l rock i s dark gray s h a l e , 
in terbedded w i t h minor coa l s t r i n g e r s . The hanging w a l l rock i s 
dark gray s h a l e . 
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6 Seam: S i x seam i s 960 f e e t up s e c t i o n from the top of the Moose 
Mounta in . I t i s exposed i n the same cuts as 5 Seam and measures 
10.3 f e e t and 7.1 f e e t i n t h i c k n e s s . The coa l i s c l e a n , except 
f o r one o r two boney bands and the raw ash (db) i n the two cuts 
i s 13.5% and 16.6%. S i x seam i s separa ted from 5 Seam by about 
15 f e e t o f in terbedded s i l t s t o n e and sha l e w i t h minor coal s t r i n g e r s . 
The hanging w a l l rock i s a gray sha l e which grades upward i n t o 
bedded s i l t s t o n e . 

7 Seam: Seven seam i s 1,140 f e e t up s e c t i o n from the Moose Mounta in . 
The on ly exposure on seven seam i s a long the main access road and 
a t t h i s p o i n t the seam measures 19.5 f e e t . The seam i s c l e a n , 
except f o r one sha le band 0.1 f e e t t h i c k , w i t h a raw ash of 7.3% 
(db) i n the ou t c rop . The f o o t w a l l rock i s very ha rd , massive dark 
gray s i l t s t o n e and f i n e g ra ined sandstone . The hangingwal l c o n s i s t s 
o f 1.5 f e e t o f gray s i l t y sha l e and 1.6 f e e t o f boney coal f o l l owed 
by dark gray massive s i l t s t o n e which grades upward over two f e e t 
i n t o a massive f i n e g ra ined sandstone. 

4 . 1 . 7 . 2 COAL SEAMS - NORTH LODGE POLE 

Three seams were exposed on the west s i d e o f North Lodge Pole Creek. 
The two lower seams, #1 and #3, were so bad ly f a u l t e d where they 
were c u t , t ha t they cou ld not be measured. 

5 Seam: F i ve seam was cut i n two p l a c e s , 3,800 f e e t a p a r t . In the 
f i r s t c u t , the seam measures 21.0 f e e t and has a raw ash of 9.5% (db) . 
In the second c u t , the seam i s 34 .0 f e e t t h i c k and has a raw ash of 
14.0% (db) . In the f i r s t c u t , the hanging w a l l rock i s a massive 
f i n e g r a i n e d , s i l t y sandstone w i t h a 0.5 f o o t t h i c k carbonaeous 
sha l e band f i v e f e e t above the hanging w a l l . The coa l i n the second 
cu t has a hanging wa l l o f bedded s i l t s t o n e . 
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4 . 1 . 7 . 3 COAL SEAMS - MC LATCH IE CREEK 

Three coa l seams were exposed and cut on the no r theas t end of 
the p rope r t y on the r i d g e between McLatch ie Creek and Fo i sey Creek. 

L 1 Seam: Lower one seam i s 40 to 50 f e e t above the Moose Mountain 
and i s 21.8 f e e t t h i c k . The seam i s d i r t y , w i th rock s p l i t s up to 
0.5 f e e t t h i c k , and has a raw ash o f 40 .3% (db ) . The hanging wa l l 
rock i s gray sha le in terbedded w i t h s i l t s t o n e . 

4 Seam: Four seam i s approx imate l y 750 f e e t up s e c t i o n from the 
Moose Mountain and i s 24.5 f e e t t h i c k . The seam appears c l e a n , but 
the proximate a n a l y s i s on the outc rop sample shows a raw ash of 
38.2% (db ) . The hanging wa l l i s a g r a y , sandy s h a l e . 

The parameters used f o r the coa l r ese rves c a l c u l a t i o n are the same 
as f o r the Marten Ridge d e p o s i t . 

4 . 1 . 7 . 4 COAL RESERVES 

Table 29 shows the t o t a l coa l i n p l a c e , up to 2,500 f e e t of cove r , 
broken down by seam and a r e a , i n the F l a thead R idge. 

Table 30 shows the coa l f o r each area and i n d i c a t e s the amount of 
coa l which e x i s t s from 0 to 1500 f e e t , 1500 to 2500 f e e t p lus 
2500 f e e t o f cover f o r d ip c o n d i t i o n s o f 0 - 15° , 15 - 30° and 
30 - 60°. The 30 - 60° d ip ca tegory i n c l u d e s a l l coa l t ha t has 
g r e a t e r than a 30 degree d i p . In c a l c u l a t i n g tonnages , the t rue 
t h i c k n e s s was used and no c o r r e c t i o n was made f o r the d ip of the seam. 
P ro j e c t ed rese rves were c a l c u l a t e d f o r the North Lodge Pole a rea , 
eas t o f s e c t i o n 44 , and are i n c l u d e d i n Table 3 0 . For c a l c u l a t i o n 
purposes , Seams 1, 3 and 5 were p r o j e c t e d by K a i s e r Resources L t d . 
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TABLE 29 : COAL IN PLACE - FLATHEAD RIDGE 

McLatch ie L 1 Seam 24,576,485 
To ta l 24 ,576,485 

McLatch ie 1 Seam 40,538,664 
West Lodgepole 1 Seam 100,642,723 
North Lodgepole . 1 Seam 67,390,638 
East o f Sec . HH 1 Seam 35,617,000 
To ta l 244,189,025 

West Lodgepole 3 Seam 64,732,340 
North Lodgepole 3 Seam 38,447,872 
East o f Sec. HH 3 Seam 19,583,000 
To ta l 122,763,212 

McLatch ie 4 Seam 16,958,170 
West Lodgepole 4 Seam 33,030,084 
North Lodgepole 4 Seam 3,060,212 
To ta l 53,048,466 

West Lodgepole 5 & 6 Seam 21,440,256 
North Lodgepole 5 Seam 8,880,766 
East o f Sec . HH 5 Seam 8,913,800 
To ta l 39,234,822 

West Lodgepole 7 Seam 11,004,511 
To ta l 11 ,004,511 

T o t a l NT o f Coal i n P l ace to 2500 Feet o f Cover 494,816,521 



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

FtATMEAO RIDGE (West Lodgepole Area) compilation of tons of coal in place for each seem. Calculations Includ* 
all area Mtthln property boundary up to Section AA. 

Seam No. Approx. 
Average 
Thickness 

1 42.0' 

Cover In Test 

0-1500 
1500-2500 
2500* 

0" - 15" 

35.7 
30.2 
40.0 

Tons 
15° - 30° 30* " 60° 

18,674.867 63.5 
14.596.315 C9.8 

660,562 60.0 

Tons 
Total Tons of 

Tons Coal In P l a c e 

33.217,201 0.8 418.485 
33,735,855 -

990.842 -

52,310,553 
48,332.170 
1,651,404 

102,293,127 

30.0' 

19.0' 

0-1500 
1500-2500 

0-1500 
1500-2500 

46.6 
19.0 

36.1 
53.1 

22.464,373 53.4 
3.139,051 81.0 

10,700,332 63.9 
1,799.706 46.9 

25,742,435 
13,385,681 

18.940,476 
1.589.670 

48,206.808 
16.525,53% 
64.732,340 

29.U0.808 
3,389.275 
33.030.084 

5 6 6 34.0* 
combined 

0-1500 
1500-2500 

0.9 
35.0 

180.761 99.1 
474,481 65.0 

19,903,835 
881,179 

20.0C4.59C 
1.355.660 
21.440,256 

18.0 0-1500 4.1 451,185 95.9 10,553,326 11.004.511 
11.004.511 

FLATHEAD RI0GE {North Lodgepole) Compilation of tons of coal in place for each seam. Calculations Includt 
all areawlthln property boundary up to Section AA. and Section HH. , 

40.0' 0-1500 
1500-2500 
2500* 

35.8 
64.6 
100.0 

11.355,455 
23,043,782 
1.356,106 

60.1 19.063,209 4.1 1,300.485 
33.8 12,056,963 1.6 570.744 

31,719,149 
35,671,489 
1.365.106, 
68,755,744 

26.0' 0-1500 
1500-2500 

54.4 
50.9 

13,333,278 
7,099,619 

41.9 
49.1 

10,269,565 3.7 
6.848,551 -

906,859 24,509,702 
13,948.170 
38,447,672 

19.0' 0-1500 
1600-2500 

36.0 1,099,639 64.0 
100.0 

1.954,914 
5.659 

3.054,553 
6.659 

3,060,212 

21.0* 0-1500 43.6 3,872,014 56.4 5.008,752 B.. 880.766 
8.880.766 

FLATHEAD RI0GE (McLatchie Creek Area). Compilation of tons of coal In place for each seam. Calculations Includt 
all area within the property boundary and between Section Mc-1 and Section Mc-31, 

LI 21 .B* 0-1500 
1500-2500 

2500+ 

30.9 
82.1 

- 100.0 15,076,323 
2,935,550 69.1 6,564,611 
1,238,375 17.9 269,999 

15,076,323 
9.500.162 

1.5C8.374 
26,084.859 

36.7' 0-1500 
1500-2500 
2500+ 

- 100.0 24.B04.515 
31.7 4,987,735 62.9 9,896,779 
83.3 586,705 16.7 117,623 

24,604,515 
15,734,149 

704.320 
41.242,992-

24.5' 0-1500 
1500-2500 

2.5 327,987 97.5 12,791,502 13,119.489 
75.5 ' 3,051.761 20.5 786.930 * 3.838.681 



TABLE 3 1 : FLATHEAD RIDGE - RECOVERABLE RESERVES TO 2500 FEET OF COVER (ALL AREAS) 

AREA SEAM # 
RECOVERABLE 

RESERVES 
TYPE OF 

RESERVES 

West L .P . 1 50,321,361 tons P a r t . Exp. 
3 32 ,366 ,170 tons P a r t . Exp. 
4 4 ,954 ,512 tons P a r t . Exp. 

5 2 ,363,788 tons P a r t . Exp. 

6 818,698 tons P a r t . Exp. 

7 1,650,767 tons P a r t . Exp. 

North L.P. 1 33 ,695 ,318 tons P a r t . Exp. 

3 • 19,228,936 tons P a r t . Exp. 
4 1,530,036 tons P a r t . Exp. 
5 4 ,440,383 tons P a r t . Exp. 

McLatch ie LI 12,288,243 tons P a r t . Exp. 
1 20 ,269,332 tons P a r t . Exp. 
4 8 ,479,090 tons P a r t . Exp. 

MINING METHOD AND REMARKS 

Hyd rau I i c Mi 
Hyd r a u I i c Mi 
P robab l y not 
convent iona I 
ab l e f o r hyd 
P robab l y not 
6 seam. 
P robab l y not 
convent iona I 
h y d r a u I i c mi 
P robab l y not 
convent iona I 
f o r hydrau I i 

n i n g . H igh ash c o a l . 
ni ng. H igh ash c o a I . 
m i n e a b l e , d i p s too s teeo f o r 
min ing and roof rock not s u i t -

r a u l i e mi n i ng. 
mineab le due to p r o x i m i t y of 

m i n e a b l e , d i p s too steeo f o r 
m in ing and seam too t h i n f o r 

ni ng. 
m i n e a b l e , d i p s t o o steep f o r 
min ing and roo f rock u n s u i t a b l e 

c mi ni ng . 

H y d r a u l i e Mi ni ng^ 

H y d r a u l i e Mi 
H y d r a u l i e Mi 
H y d r a u l i e Mi 

n i ng 
9 

ning 

n i ng I 
n i nq f 

J 

Due t o the h igh degree o f 
f a u l t i n g i n t h i s a r e a , 
m i n i n g by any method cou ld 
prove ve r y d i f f i c u l t . The 
s u i t a b i l i t y of 5 seam roof 
r o c k f o r h y d r a u l i c m in ing 
Is a l s o q u e s t i o n a b l e . 

H y d r a u l i c M i n i n g . H igh ash c o a l . 
H y d r a u l i c M i n i n g . H igh ash c o a l . 
H y d r a u l i c M i n i n g . H igh ash c o a l , cood roof 
r ock f o r h y d r a u l i c m i n i n g . 

192,406,674 To ta l Tons Raw Coal ( P a r t i a l l y E x p l o r e d , Recove rab l e ) 
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from the v/est s i d e of the North Lodge Po le Creek and i t was assumed 
tha t a l l the coal i s w i t h i n 2500 f e e t o f the s u r f a c e . 

Table31 l i s t s the r e cove rab l e r e s e r v e s , which are probab ly us ing the 
most s u i t a b l e mining method as determined by use o f the c r i t e r i a 
l i s t e d under "Coa l Reserves - Recove rab le " . A f t e r a p p l i c a t i o n of the 
c r i t e r i a , i t appears t h a t none of the seams are s u i t a b l e f o r con 
v e n t i o n a l underground m i n i n g , and where h y d r a u l i c mining i s a p p l i c 
a b l e , o n l y h igh ash coa l i s o b t a i n a b l e o r the area i s h e a v i l y s t r u c 
tured i n the g e o l o g i c a l way. I t appears t h e r e f o r e , t ha t the coa l 
o f the F l a thead area i s not i n t e r e s t i n g to our group. 

Summarizing the r e s u l t s o f the F la thead i n v e s t i g a t i o n , the f o l l o w i n g 
c o n c l u s i o n s can be made: 

The coa l i n the lower seams i n the F l a thead Ridge i s h igh ash coal 
and i s p robab ly not s u i t a b l e f o r min ing under present economic 
c o n d i t i o n s . 

H y d r a u l i c underground min ing seems to be the on ly s u i t a b l e method 
f o r min ing coa l i n the F l a thead Ridge a r e a , s i n c e i n the most c a se s , 
d ips are too steep f o r conven t iona l underground mining methods. The 
upper seams i n the West Lodge Pole area appear to be good q u a l i t y 
c o a l , a l though they have not y e t been bu lk sampled. 

4 . 1 . 7 . 5 COAL QUALITY (Tab.32) 

The coa l q u a l i t y o f the seams, which accumulate q u i t e a r ecove rab le 
p o t e n t i a l (Seam No. 1 and No. 3) show a h igh ash c l ean coal p roduc t . 
The w a s h a b i l i t y of Seams No. 4 , 5, 6 and 7 i s much b e t t e r , de sp i t e 
the f a c t t h a t no y i e l d f i g u r e s were o b t a i n a b l e , but most o f the 
rese rves i n these are not m ineab le , due to un favorab le g e o l o g i c a l 



P A G L 69 

c o n d i t i o n s (see remarks i n Tab .32 ) . V o l a t i l e mat ter content i s i n 
the d e s i r a b l e low to medium range. 

Due to these f a c t s , the F l a thead area does not seem o f g rea t i n t e r e s t 
to us . 

Nowhere to date has coal been found i n the F l a thead Ridge A r e a , which 
cou ld be e x t r a c t e d by s t r i p min ing methods. 

4 . 1 . 8 FERNIE RIDGE AND MORRISSEY RIDGE DEPOSITS 

The F e r n i e Ridge and Mor r i s sey Ridge Areas i n K a i s e r ' s Crowsnest Coal 
F i e l d are l o ca ted 5 to 10 m i l e s no r theas t and southeast of the town 
o f F e r n i e , B.C. r e s p e c t i v e l y . Both areas were a c t i v e l y exp lored f o r 
coa l occurrences dur ing 1960 and 1961 by Un i ted S ta tes S tee l Co r 
p o r a t i o n . 

The Coal Creek and E lk R i ve r C o l l i e r i e s , s i t u a t e d between these two 
a r e a s , were operated from 1897 to 1958 when i t was c l o sed because 
o f the l a ck o f market , having produced over 20 m i l l i o n tons o f c o a l . 
The Carbonado C o l l i e r y operated mines i n the M o r r i s s e y Ridge 1902 
through 1909, and produced a t o t a l o f 486 000 t o n s . 

P r o v i n c i a l Highway No. 3 and the Canadian P a c i f i c R a i l r o a d g e n e r a l l y 
f o l l o w the E lk R i v e r , which f lows some two m i l e s to the west o f 
both Fe rn i e Ridge and Mo r r i s s e y R idge . R a i l d i s t a n c e to the po r t 
a t Roberts Bank i s about 670 m i l e s 

4 .1 .8 .1 COAL RESERVES AND COAL QUALITY 

Between 9 and 11 coal seams were measured v a r y i ng from 6 to 40 f e e t 
i n t h i c k n e s s . The coa l r ese rves a c co rd ing to seam, seamcover and 
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0 ' - 1500 ' COVER RESERVES - FERNIE R I M E 

0°- 15°(1.0086) 15°-30°(1.0824) 

f-rm SEAM 
1 1 THICK. 

PLAN. AREA TONS PLAN. AREA TONS 
READ. ACRES IN PLACE READ. ACRES IN PLACE 

30°-6Q°( l .41411 

PLAN. AREA TONS 
READ. ACRES IK P L A C E 

TOTAL ( 0 0 0 ' s ) 

PLAN. AREA 
READ. ACRES 

1500' - 2500' COVER 

0 ° - I S 0 (1 .0086) 15° -30° (1 .082* ) 30° -60° (1 .4142) 

Fags 70 

TOTAL (OOO's) 

TONS • PLAN. 
IN PLACE READ. 

AREA 
ACRES 

TONS 
IN PLACE 

PLAN. 
READ. 

AREA 
ACRES 

TONS " PLAN. AREA TONS PLAN. AREA TONS 
IN PLACE READ. ACRES IN PLACE READ. ACRES IK PLACE 

1 14.1 3.85 353.5 10.036 9.44 6 6 6 . 9 32,005 13 .29 1220 4 42.041 0 .92 8 4 . 5 2.226 2 .10 192.8 5,474 6 .46 

2 2 2 . 0 3.41 313.1 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 

3 1 3 . 2 2 .10 192.6 5,116 6.86 63D.0 21 ,855 6 .96 822 8 26.971 2.8$ 261.7 6 .458 1.91 175.4 4,653 5.12 

4 1 1 . 2 _ . 3.50 321.4 9,421 3.50 321 4 9.421 - - 3.28 

5 2 3 . 8 0 . 3 9 3 5 . 8 1,595 1.68 172.6 8,264 10.14 931 .2 56 ,218 12.41 1139 6 6B.077 4 .23 388.4 17,296 1.32 121.2 5,802 7.72 

6 9 . 1 _ . 6.51 597.8 14 ,308 6.51 597 7 14.308 - 5.26 

7 9 . 8 1.92 176 .3 3,238 1.75 160.7 3.160 10.42 9 5 6 . 9 24,676 14 .09 1293 9 31,074 6 .60 606.1 11,132 0.89 8 1 . 7 1,607 10.46 

8 2 0 . 4 2 .72 249.8 9,546 0.51 4 6 . 6 1.920 6.72 617.1 32 .973 9 .95 913 7 44,439 7.10 652 .0 24 ,918 1.10 101.0 4.142 5.38 

9 10.6 . 7 . 8 3 719 .0 14,274 1.14 104.7 2,234 12.08 1109.3 30.871 21 .05 1933 0 47.379 17 .22 1581.3 31,391 5.28 464 .9 10,345 7.73 

1 0 8 . 0 7.54 69Z.4 10,367 0 .62 56 .9 919 3.42 314.1 6 ,584 11 .58 1063 4 17 ,870 19 .33 1775.1 26,675 2 .80 257.1 10,731 0 .25 

E 14 .7 7.64 701 .6 19,264 1.55 142.3 .4 ,199 12.11 1 1 1 2 . 1 42,914 21 .30 1956 0 66,377 
434,186 

21 .24 1950.5 53,556 7-24 664.8 19.612 8 .27 

- a 

RESERVES 

- a ' 2 3 . 7 0.31 2 8 . 5 1.262 22 .32 2049.6 97,728" 
2 1 8 . 0 0 .96 B8 .2 2.977 22 .92 2104.7 76 ,145 

3 31 .4 0 .66 6 0 . 6 3.564 14.90 1368.3 86,309 
4 1 3 . 6 5.0B 466.5 12,723 

1 2 . 2 10.03 921.1 22,556 

6 7.9 2 .76 253.5 4,044 
7 1 6 . 7 1.43 131 .3 4,410 

8 7 .2 1.24 113 .9 1,648 

9 11.1 5.26 483 .0 10,754 

10 7 . 0 1.37 125.8 1.914 

" 2 2 . 6 3 2078^1 98,990 4.21 386.6 17,142 13 .32 1223.2 58.322 -
23.88 2192 .9 79,122 6.61 607 .0 20.496 11 .70 1074.4 38.870 -
15.56 1428 .9 89.B73 2 .10 192.8 11,342 8 .55 765.1 49.527 -

S.08 466 . S 12,723 " . 3 .10 284.7 7,764 -
10^03 921.1 22,556 6 .58 604.2 14 .798 -

2 .76 253 .5 4,044 1.63 149.7 2,222 4 .46 409 .6 6 ,535 -
1.43 131 .3 4 ,410 - 1.10 101 .0 3,392 -
1.24 113 .9 1,648 - - 1.83 168 .0 2,432 -
5.26 483 .0 10,754 17 .15 1574.9 32 ,725 10 .39 954.1 21.242 -
1.37 1 2 5 . 8 1,914 _ - 3.02 277 .3 4.219 -

326.034 " " 

. _ . .. _ . .. . _ — -

593.2 
623 .5 
470 .2 
301.2 
708 .9 
483 .0 
960 .5 
494 .0 
709.8 

2 3 . 0 

21.902 
35.977 
16.312 

6 .629 
44,324 
11,560 
24.771 
26 ,393 
19.754 

481 

9 .48 
10.77 

9 .68 
. 3 .28 
13 .27 

5.26 
17 .95 
13 .53 
30 .23 
22 .38 

870 .5 
989 .0 
907 .3 
301 .2 

1218.5 
483 .0 

1648.3 
1247.0 
2776.0. 
2055.2 

759 .4 29.306 36 .75 3374.7 

29 ,'602 
51.592 
27,423 

8 ,829 
67,422 
11,560 
37,510 
55,458 
61.490 
37,887 

102,474 

1 7 . 5 3 1609 .8 75,464 

18.31 1681.4 59.366 

10 .65 . 9 7 7 . 9 60,869 

3 . 1 0 284 .7 7.764 

6 .56 604 .2 14,798 

6 .09 5 5 9 . 3 8.757 

1.10 101 .0 3.392 

1.83 166 .0 2 , 4 3 2 

2 7 . 5 4 7 2 5 2 9 . 0 53.967 

3 . 0 2 2 7 7 . 3 4.219 

291.028 

Tab . 33 : R m Coa l Reserves Fer t i le - And K o r r l s s e j R ldga 

CI 

P l a n l M e t e r Reading x 91 .83 • Area In A c r e s . 
P l a n l M t e r Reading [Sec. D ip ) Th i ckness i (170,370) 

4 x t o 6 0 . 1 5 1 

Tons Coa l RAM. 

Grand T o t a l 0 - 2500 f e e t 645,062 Thousand Tons In 
P l a c e 



e Hldge 
hg. of Avenge 

Sen TMctn tn 
Adi t 

(1 

( f t ) As* FSI Yield « 

14.1 19 t 
22.6 

71 
22.0 22 40.3 1.0 51 
13.2 appr. 18-22 75 ippr 

, 1 U 26 31.9 1 .68 
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Intervals or less , which i r e supplemented by seim dtta fron out
crops, adits or enlstfng nine workings. 

"Probable reserves, of coa l ' are reserves for which tennage i s computed 
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points of observation are ipproninately 1.0 n l l e apart but they ray be 
as much as 1.5 n l l e * apart for beds of geologic on t l n i i t y . 

"Indicated reserves of coa l " i r e those which l i t t l e or no exploratory 
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Tab.34: Fertile and H e r r i i i e j Ridge*. Clean Ccal Reserves and Coal Qual i ty , i f avai lable. 

mneabl l l ty A • Probably satisfactory for hydraulic mining. Use 501 recovery of total coal i n place. 
I - Probably satisfactory for Conventional mining. Use 151 recovery of tota l t o i l 

In placa. 
C - Possibly not laeablt beet use of s a lHs or proximity to other seam*, lay i 

able reserve. 
B - Probably as recoverable reserves within former working*. 
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d ips are g iven i n Tab.33 . The rese rves to 2500 f e e t cover t o t a l t o : 

Fe rn i e Ridge = 925 433 000 sh tons i n p lace 
M o r r i s s e y Ridge = 545 062 000 sh tons i n p l ace 

TOTAL = 1 470 495 000 sh tons i n p l ace 

Accord ing to K a i s e r ' s c o m p i l a t i o n , these rese rves may r e s u l t i n 
the f o l l o w i n g recovered c lean coal tonnage: (Tab: 34) 

Fe rn i e Ridge = 163 611 000 sh tons c l ean coa l 

M o r r i s s e y Ridge = 183 117 000 sh tons c l ean coal 

TOTAL = 346 728 000 sh tons c l ean coa l 

The percentage o f c l ean coal r e cove rab l e by h y d r a u l i c mining i s 
approx ima te l y 76 .3% . The r e s t a p p l i e s to conven t i ona l m in ing . 

The coa l has more or l e s s h igh ash content and shows poor to 
i n s u f f i c i e n t s w e l l i n g c h a r a c t e r i s t i c s . Most o f the h y d r a u l i c 
coa l has low v o l a t i l e matter con ten t . For more q u a l i t y i n 
fo rmat ion see Tab .34 . 

4 . 1 . 9 NATAL AND SPARWOOD RIDGES DEPOSITS 

Both areas are l o c a t e d south o f K a i s e r ' s Balmer open p i t mine 
and are d i v i d e d by the Miche l Creek. A long the M i che l Creek 
V a l l e y runs the t r a ck of the Canadian P a c i f i c Ra i lway . 

Two seams exp lo red i n the Natal Ridge Area are des igna ted Seams 
A and D. The Sparwood Ridge Area has seve ra l more seams, which 
are des ignated as f o l l o w s : Seam C (Upper and Lower ) , Seam B, 
Seam A, Seam 1, Seam 2, Seam 5 (Upper and M idd le ) and Seam 7 (Upper) . 
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4.1 .9 .1 COAL RESERVES AND COAL QUALITY 

Coal Reserves and Coal Q u a l i t y are t a b u l a t e d i n Tab. 35. The 
most prominent seam in the Nata l Ridge i s Seam A, which 
accumulates 43 mio tons i n p l a c e . Far more rese rves are i n 
the Sparwood Ridge A r e a , but p a r t o f the coa l may not be 
r e cove rab l e due to c l o s e p r o x i m i t y to each o t h e r . A l l seams 
show accep tab le ash content o f washed coa l and v o l a t i l e matter 
i s i n the medium range. The y i e l d f i g u r e s cou ld not be obta ined 
from K a i s e r , but c o n s i d e r i n g the raw ash c o n t e n t , they must 
be i n an acceptab le range. Some of the a d i t s d i d not reach 
unox id i zed coal and t h e r e f o r e some seams i n the Sparwood Ridge 
Area show none or on l y marg ina l s w e l l i n g . 

The r e p o r t o f Ka i s e r does not s t a t e how the rese rves can be 
mined , but i t i s b e l i e v e d t h a t the rese rves app ly to underground 
m in i ng . Only Seam No. A has a t h i c k n e s s o f 36 f e e t s u i t a b l e 
f o r h y d r a u l i c m in ing . 
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4.2 FORDING COAL LTD. 

The coa l d e p o s i t o f Fording Coal L t d . , c a l l e d Fo rd ing R i v e r , i s 
c o n t r o l l e d by 60% of Canadian P a c i f i c Investment and 40% of 
Cominco. The ope ra t i on i s managed by Cominco. The d e p o s i t 
i s l o c a t e d 34 nor th of Sparwood i n B r i t i s h Co lumbia . The deve lop 
ment o f the su r f a ce coal mine was completed e a r l y 1972. The 
f i r s t shipment o f cok ing coal was i n A p r i l 1972 to Japan. Under a 
15 years c o n t r a c t w i t h Japanese cus tomers , Fo rd ing has to produce 
3 m i l l i o n tons per y ea r . The coal i s t r a n s p o r t e d to the harbour 
and l o a d i n g f a c i l i t i e s a t Robertsbank, near Vancouver , f o r a 
d i s t a n c e o f approx imate l y 700 m i l e s by Canadian P a c i f i c R a i l 
ways. 

A l l the open p i t rese rves o f Ford ing R i v e r a re committed by long 
term c o n t r a c t s to the Japanese customers . There i s no tonnage l e f t 
f o r our European group in the immediate f u t u r e . 

4.2.1 COAL RESERVES AND COAL QUALITY 

The coal r ese rves o f Ford ing R i ve r are 40 - 45 m i l l i o n tons c l ean 
coa l and 60 m i l l i o n tons c lean coal f o r underground mining i n the 
b locked-out a reas . Ford ing R i v e r d i d not g i v e an e s t i m a t i o n f o r 
the r e s t o f the r e s e r v e s . A l eng th o f 2 m i l e s towards the south 
and a l eng th o f 10 m i l e s towards the nor th from the b locked-out area 
i s not y e t e x p l o r e d . 

The overburden r a t i o f o r the s t r i p rese rves averages 5.18 bcyd 
per 1 sht o f raw c o a l . 6 seams are to be mined i n the open p i t 
and the v o l a t i l e matter i nc reases the younger the seam i s . The 
seams are d i p p i n g g e n e r a l l y 15 to 20 degrees , but due to the s y n c l i 
nal s t r u c t u r e o f the d e p o s i t , l a r g e pa r t s o f the d e p o s i t are f l a t -
l y i n g (Green Mtn) and s u i t a b l e f o r d r a g l i n e o p e r a t i o n . 
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Late i n 1970, Mc ln t y re acqu i red c o n t r o l l i n g i n t e r e s t i n Capton 
Excol L t d . w i t h a ho ld i ng o f 36 480 ac res ad jacen t to Smoky R i v e r ' s 
p r o p e r t i e s . 

4.4.1 COAL RESERVES AND COAL QUALITY 

Of a l l coa l seams, on l y No. 4 Seam i s found a t e v e r y l o c a l i t y , 
where the c o r r e c t s t r a t i g r a p h i c i n t e r v a l has been probed. The 
major p o r t i o n o f coa l produced by Mc ln t y r e has come, and w i l l 
con t inue to do so i n f u t u r e , from No. 4 Seam. Other mines w i l l 
d r i v e coa l from No. 10 Seam, and su r f a ce mines w i l l recover coa l s 
from Nos. 10 and 1 1 , as we l l as from No. 4. 

The l a r g e r coal seams are b r i e f l y d e s c r i b e d as f o l l o w s : 

(a) No. 4 Seam ranges i n t h i c knes s from 6.2 to 36.0 f e e t and 
averages j u s t over 20 f e e t . The lower h a l f o f the seam i s 
s o f t and d i f f i c u l t to recover i n diamond d r i l l i n g . 
Underground mining i s con f ined to the upper h a l f of the 
seam. The upper 2 f e e t or l e s s i s comprised o f a 
carbonaceous sha l e or s i l t s t o n e caprock w i t h t h i n 
in te rbedded coa l p a r t i n g s . Th is ho r i zon has proved 
d i f f i c u l t to ho ld i n p lace as the hanging w a l l . 

(b) No. 10 Seam has an average t h i c k n e s s o f 9.6 f e e t w i t h i n 
a range o f 2.0 to 19.6 f e e t . The wide va r i ance i n t h i c k 
ness i s the r e s u l t o f d i f f e r i n g amounts o f s h a l e , mud-
stone and s i l t s t o n e i n the upper p o r t i o n o f the i n t e r v a l . 

(c) No. 11 Seam i s the uppermost seam o f mineable t h i ckness 
b u t , on average , contains- a h igh percentage of p a r t i n g s 
and benches o f h igh ash m a t e r i a l . I t s t h i c k n e s s ranges 
from 3.8 to 13.0 f e e t w i t h an average o f 7.4 f e e t . 
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(d) No. 3 Seam i s absent from much o f the western pa r t o f 
Mc l n t y r e l ease area where i t appears to be r ep l aced by 
a dark carbonaceous s h a l e . Where i t does o c c u r , i t s 
average t h i c knes s i s 4.6 f e e t w i t h i n a range of 1.2 f e e t 
to 12.4 f e e t . 

(e) Seams 6, 7 and 8 occur i n a s t r a t i g r a p h i c i n t e r v a l o f l e s s 
than 25 f e e t and are cons ide red to be one coa l zone. 
W i th in the i n t e r v a l the seams occupy approx imate l y 8 
f e e t i n t o t a l t h i c k n e s s w i t h the r e l a t i v e amounts of each 
seam and the d i s t a n c e between them va r y i ng markedly from 
one l o c a t i o n to another . 

Mc ln t y re Porcupine Mines L t d . has c a l c u l a t e d the t o t a l tonnage i n 
t h e i r l eases as f o l l o w s : 

In c a l c u l a t i n g the coa l reserves o f the Mc ln t y r e l e a s e s , a l l 
seams of g r ea t e r than 20 inches i n t h i c k n e s s are i n c l u d e d . 
Proven reserves are those f o r which the po in t s o f obse rva t i on 
and measurement are so c l o s e l y spaced , 1500 f e e t or l e s s , 
t h a t the computed tonnages are c o r r e c t to w i t h i n 20%. 
I nd i c a t ed and i n f e r r e d rese rves are based p a r t l y on po in t s 
o f s p e c i f i c measurements and p a r t l y on a genera l knowledge 
o f l o c a l s t r u c t u r e and c o n t i n u i t y . The s p e c i f i c g r a v i t y 
used i s 1.33 which g i ves a d e n s i t y o f one long ton per cub i c 
y a r d . C l a s s i f i c a t i o n acco rd ing to mine t y p e , su r f a ce or 
underground, i s based on seam c o n f i g u r a t i o n and p o s i t i o n . 
Moderate ly i n c l i n e d rese rves are those f o r which the average 
d ip i s g r ea t e r than 20°. Tab.36 i s a summary o f the i n-p l a ce 
coa l r e s e r v e s . 
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PROVEN INDICATED & INFERRED 
(x 1,000 Long Tons) (x 1,000 Long Tons) 

UNDERGROUND 

Moderate ly I n c l i n e d 57,220 34,410 
S teep l y I n c l i n e d 302,090 1,359,920 

SURFACE 

Open P i t and S t r i p 192,870 200,000 
TOTALS 552,180 1,594,330 

Combined Tota l 2 ,146,510 

Tab. 36: To ta l Coal Tonnage i n P l a c e , Smoky R i v e r Depos i t 

The above s t a t ed coal tonnage by f a r do not r ep resen t economica l l y 
e x t r a c t a b l e c o a l . 
The rese rves of the developed su r f ace mine No. 9 are as f o l l o w s 
(raw c o a l ) : 

Seam No. n : 8.9 Mio cyd 
Seam No. 10 : 17.8 Mio cyd 
Seam No. 4 : 44.6 Mio cyd 

To ta l : 71.3 Mio cyd 

Remark: Smoky R i v e r i s us ing a c o n v e r t i o n f a c t o r o f 1 cyd = 1 Ig 
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Seam No. 11 w i l l most l i k e l y not be mined due to the i n f e r i o r 
washing y i e l d (on ly 43 .6% ) . For these r e s e r v e s , an overburden 
r a t i o of more than 1 0 : 1 (bcyd : I g t ) w i l l a p p l y . For No. 9 
su r f a ce mine the p l ann ing f o r the f i r s t 6.46 yea rs i s completed 
and based on the f o l l o w i n g f i g u r e s : 

Seam to be mined 
P roduc t ion 

1974 - 1980 

Overburden 
Ra t io 
Expected washing y i e l d 
Ash 
V o l a t i l e Mat te r 
FSI 

No. 4 
1 300 000 Ig t /yea r recovered 
raw coa l 
8 400 000 I g t /yea r recovered 
raw coa l 
45 000 000 bcyd 
5.36 : 1 (bcyd : Ig t raw coa l ) 
72.7 % 
4.65 % 

19.35 % 

I f No. 9 mine i s i n o p e r a t i o n , the p roduc t i on w i l l be s p l i t by 
55% from No. 2 underground mine and 45% from No. 9 su r f a ce mine. 

The c o n t r a c t s p e c i f i c a t i o n s f o r Smoky R i ve r a t p resent are as f o l l o w s : 

V o l a t i l e Ma t te r 
Ash (adb) 
Su lphur (adb) 
FSI 
Inherent Mo i s tu re 
To ta l Mo i s tu re (as r e ce i ved ) 

17.5 - 20% 
7.0 % max. - 0 .5 % 
0.50 % max. 
7 - 9 
approx imate l y 1 % 
6.0 % max. 



COLEMAN COLLIERIES LTD. 

Coleman C o l l i e r i e s L t d . belongs 82% to Northern and Cent ra l 
Gas Corpora t i on L i m i t e d and 18% to the p u b l i c . Northern 
and Cent ra l Gas i s 94% Canadian owned. 

Coleman C o l l i e r i e s has the f o l l o w i n g h o l d i n g s : 

1. The present open p i t ope ra t i on a t Tent Mounta in . 

2. The present underground ope r a t i on a t V i c a r y 
Creek. 

3. Adjacent to V i c a r y Creek towards the south the 
new min ing f i e l d Gomyo, to be developed i n the 
near f u t u r e . 

4. Large land ho ld ings i n the nor th of V i c a r y Creek 
not y e t e x p l o r e d . The area i s commonly known 
as Dutch Creek. 

5. The l a rge coal l ease I s o l a exp lo red by on l y three 
scout d r i l l h o l e s . 

The wash p l a n t of Coleman i s l o c a t e d 650 m i l e s r a i l w a y 
d i s t a n c e from the harbour o f Po r t Moody. Truck haulage 
from Tent Mountain to the washery i s 16 m i l e s and from 
V i c a r y to the washery i s 12 m i l e s . The I s o l a area i s 31 
m i l e s nor th o f Coleman. 

Almost a l l o f Coleman C o l l i e r i e s p rope r t y i s l o c a t e d i n 
A l b e r t a . Only a smal l p a r t of Tent Mountain belongs to 
B r i t i s h Columbia . Because most o f the Tent Mountain 
p roduc t i on comes from A l b e r t a and the mining o p e r a t i o n i s 
c o n t r o l l e d by the A l b e r t a min ing i n s p e c t o r , on l y A l b e r t a 
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r o y a l t i e s were p a i d . That may change i n the f u t u r e . 

Mr. Blackmore exp l a i ned tha t b a s i c a l l y two p o s s i b i l i t i e s 
e x i s t f o r a p a r t i c i p a t i o n i n a coa l venture w i t h t h i s 
company. 

1. An op t i on f o r the e x p l o r a t i o n of the areas Dutch 
Creek, Oldman R i v e r , and s p e c i f i c a l l y I s o l a . The 
op t i on of 50% can be e x e r c i s e d by d e p o s i t i n g a 
down payment o f 1 m i l l i o n d o l l a r s and spending 
2 - 3 m i l l i o n d o l l a r s w i t h i n three y e a r s . I f 
the op t i on i s not taken the down payment w i l l be 
re funded . 

2. The major share ho lde r would be w i l l i n g to s e l l 
c o n t r o l l i n g i n t e r e s t of Coleman C o l l i e r i e s i s sued 
s to ck . Mr. Blackmore s a i d t h a t a f i g u r e of 
approx imate ly $15.00 per share would app ly a f t e r 
e v a l u a t i n g the companies a s s e t s . To t a l e q u i t y 
i s sued by the company i s 1,116,890 sha r e s . 

Both o f f e r s are i n t e r e s t i n g and the company should 
be contac ted to d i s c u s s t h i s mat ter f u r t h e r . The 
h y d r a u l i c p o t e n t i a l o f the not y e t p r o p e r l y exp lo red 
areas represents an a l t e r n a t i v e to the Rock Lake 
area or i s even b e t t e r than t h i s a r e a . The e x i s t e n c e 
o f cok ing coal i n t h i s area has been proven by the 
Coleman C o l l i e r i e s o p e r a t i o n a n d , f o r example,by 
the I s o l a t i o n Ridge d e p o s i t . 



Most of i t l i e s on the eas t l imb of the complex 
Tent Mountain s y n c l i n e . The proposed h y d r a u l i c 
mine s i t e con ta ins 10 m i l l i o n sh t recovered raw 
c o a l . 

Mr. Blackmore s a i d an es t imated 8 m i l l i o n d o l l a r s 
i s to be i n ve s t ed to open the h y d r a u l i c mine s i t e 
f o r an annual p roduc t i on o f 0.5 m i l l i o n Ig t washed 
c o a l . 

The p r i n c i p a l seam mined i n the open p i t a t Tent 
Mountain i s seam No. 5. ( 20 - 50 f t . t h i c k ) 

V i c a r y Creek 

The coa l mined i n V i c a r y Creek i s V i c a r y seam 
No. 2. The seam d ips 35-43° and v a r i e s i n 
t h i ckness from 14 - 20 f t . The seam i s p r e s e n t l y 
mined by room and p i l l a r d i s p i t e the f a c t t ha t 
a cco rd ing to the C h i e f M in ing Engineer the d i p 
and seam t h i c k n e s s would r ep resen t a p e r f e c t 
h y d r a u l i c mining s i t u a t i o n , but to i n v e s t f o r 
a new min ing method and equipment, Coleman 
C o l l i e r i e s has no c a p i t a l . 

In V i c a r y Creek there are 34 m i l l i o n sht raw coal 
i n p l ace l e f t . App l y i ng 50% underground recovery 
and 83% washing y i e l d the t o t a l washed coa l l e f t 
i n V i c a r y Creek amounts to 14.11 m i l l i o n s h t . 
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The d r i l l ho le r e s u l t s are compi led i n the f o l l o w i n g 
t a b u l a t i o n No. 37. The ana lyses r e s u l t s are not 
averaged because the i n f o r m a t i o n i s not s u f f i c i e n t . 
The coa l i s o f low to medium v o l a t i l e mat ter rank. 

4.6 ELK RIVER DEPOSIT 

The E lk R i ve r coa l l i c e n s e a r e a , ob ta ined 1967 by Scu r r y 
Rainbow O i l L t d . , c o n s i s t s o f 19,200 acres and i s p r e s e n t l y 
owned i n a j o i n t venture by Scu r r y Rainbow O i l L t d . w i t h 50% 
Emkay Canada Na t iona l Resources L t d . , a 100% s u b s i d i a r y of 
Mor r i son & Knudson Company,Inc. 

I t i s known tha t Mor r i son & Knudson Company, Inc . i s not 
i n t e r e s t e d i n deve lop ing the p rope r t y and i s prepared to s e l l 
the 50% e q u i t y p a r t i c i p a t i o n they h o l d . By purchas ing the 
50% p a r t i c i p a t i o n be long ing to Mor r i son & Knudson, our group 
w i l l a l s o operate the mine i f deve loped , as S cu r r y Rainbow 
O i l L im i t ed has not shown such an i n t e n t i o n and c e r t a i n l y 
has not the e x p e r t i s e to do so . 

4.6.1 LOCATION AND ACCESS 

The E lk R i ve r p rope r t y i s l o c a t e d i n the Rocky Mountains 
in the south-west o f B r i t i s h Co lumbia , Canada, w i t h i n the 
v a l l e y o f the E lk R i v e r . Approximate cente r o f the p r o p e r t y , 
c o n s i s t i n g of 19,200 acres o f coa l l i c e n s e s on Crown Fo res t 
Land, i s near 50 degrees , 24 minutes nor th and 114 degrees , 
56 minutes west . 
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The min ing area i s s i t u a t e d approx imate l y 45 m i l e s no r th o f 
Sparwood, B .C . , the nea res t township which i s a l s o the s i t e 
o f K a i s e r ' s Balmer Mine. The Ford ing R i v e r mine , owned by 
Canadian P a c i f i c O i l and Gas L i m i t e d , i s approx imate l y 15 
m i l e s to the nor th from the cen te r o f the E lk R i v e r p r o p e r t y . 

There are two road connec t ions to Ca lga r y . The f i r s t one goes 
south over E l k f o r d - Sparwood and Highway No. 3 to Fo r t McLeod 
and then nor th aga in on Highway No. 2 to Ca lgary (a t o t a l of 
225 m i l e s , 20 mi l e s improved grave l f o r e s t s e r v i c e road from 
the E lk R i ve r d e p o s i t t o E l k f o r d , and 205 m i l e s paved road 
to C a l g a r y ) . The second road leads to the nor th over 20 m i l e s 
o f an improved power l i n e maintenance r o a d , which connects the 
Kananaskis Highway. The Kananaskis i s an improved grave l road 
running 25 m i l e s f u r t h e r no r th to the Trans-Canada Highway 
No. 1. 

The neares t r a i l r o a d , owned by Canadian P a c i f i c R a i l r o a d , i s 
l o c a t e d i n Sparwood, 47 m i l e s south o f the E lk R i v e r p r o p e r t y . 
The t o t a l d i s t a n c e to Vancouver, Robertsbank, i s 745 m i l e s . 
A spur l i n e from Sparwood to Ford ing R i ve r e x i s t s . 

The town o f E l k f o r d , Government-owned and b u i l t f o r the mine o f 
Ford ing R i v e r , w i l l most l i k e l y serve as we l l f o r the r e q u i r e d 
l abour f o r c e o f the E lk R i v e r d e p o s i t . 

4 .6 .2 COAL RESERVES 

The coa l reserves of the " I n i t i a l Study Area A and Area B" 
were r e - c a l c u l a t e d by Mr. L i n h a r t . H is rese rve c a l c u l a t i o n 
r e s u l t e d i n the f o l l o w i n g t a b u l a t i o n (Tab. 38 ) . A rese rve 
es t imate f o r the t o t a l area i s g iven i n Tab. 39. Th i s 
es t imate was computed by Mor r i son & Knudson. The s u b d i v i s i o n s 
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(areas) used f o r t h i s r ese rve c a l c u l a t i o n are d e s c r i b e d as 
f o l l o w s : 

Areas A and B The I n i t i a l M in ing A r e a . 
Between g r i d l i n e s 180+00 and 360+00, Mr. L i n h a r t 
extended the I n i t i a l M in ing (Study) Area to 170+00 
and 370+00 (1000 f e e t more towards nor th and south) 

Areas C and D: 

Area E 

Ex tens ions of Areas A and B towards n o r t h . 

Th is area i s commonly r e f e r e d to as B ig Weary Ridge 
I t i s the ex tens ion of Areas A and B towards sou th . 

Areas F and G Both Areas are ad jacen t to each o the r i n the western 
s teep d i p p i n g pa r t o f the s y n c l i n e . Open p i t i n f e r 
red rese rves are c a l c u l a t e d by Mor r i son & Knudson 
down to an e l e v a t i o n o f 5200 f t . These reserves 
can a l s o be dec l a r ed as h y d r a u l i c mining r e s e r v e s . 

Area H Dec lared by Mor r i son & Knudson as unce r t a i n open p i t 
r e s e r v e s , but a t p resent t ime shou ld r a the r be r e f e r ed 
to as h y d r a u l i c min ing r e s e r v e s . The area i s the 
most southern ex t ens i on o f Area G. Reserves are 
u n c e r t a i n and c a l c u l a t e d down to an e l e v a t i o n o f 
5200 f t . 

Areas J and K: I n f e r r e d underground rese r ves below the open p i t and 
h y d r a u l i c rese rves on both l imbs o f the s y n c l i n e 
c a l c u l a t e d down to an e l e v a t i o n 3200 f e e t . The 
rese rves are i n f e r r e d (Area J ) and unce r t a i n (Area K) 



Pan Ocean i s d e f i n i t e l y open f o r any deal on i t s 40% e q u i t y i n 
the Sage Creek d e p o s i t . 

4.7.1 LOCATION AND ACCESS 

The Sage Creek Coal p r o p e r t y , compr i s ing 24,642 acres i n 51 coal 
l i c e n s e s , i s l o c a t e d 40 m i l e s south-eas t o f F e r n i e , B .C . , and 
about 50 m i l e s south of K a i s e r ' s coa l o p e r a t i o n s . The p rope r t y 
a d j o i n s the Montana - U.S.A border on the south and can be reached 
by seve ra l g rave l roads from the wes t , nor th and sou th . The 
c e n t r a l pa r t of the p rope r t y l i e s a t l a t i t u d e 49° 06 'N and 
l o n g i t u d e 114° 34'W. The neares t r a i l w a y i s the main l i n e o f 
the Canadian P a c i f i c a t E l k o , B .C . , - a d i s t a n c e o f about 30 
m i l e s to the west ( d i r e c t map d i s t a n c e ) . An a l t e r n a t i v e r a i l route 
to the s o u t h , o f about 40 m i l e s i n l e n g t h , would j o i n up w i th the 
B u r l i n g t o n Northern Rai lway i n Montana. However, to connect the 
proposed mine s i t e w i th the Canadian P a c i f i c r a i l l i n e , a t rue 
mi leage o f 48 m i l e s spur l i n e w i t h rough t e r r a i n a t the end of the 
t r a c k s (mountainous area) i s r e q u i r e d . Much e a s i e r i s the a l t e r 
n a t i v e r a i l connec t ion to the s o u t h , but t h i s i s p robab ly p o l i t i 
c a l l y not f e a s i b l e , and the mi leage f o r t h i s spur l i n e i s a l s o 
47 m i l e s . Rio Algom would p r e f e r to go sou th . The r a i l d i s t a n c e 
from the proposed mine s i t e to Robertsbank on the P a c i f i c coas t 
i s approx imate l y 700 m i l e s . H i t a c h i , i n c o n j u n c t i o n w i t h Rio Algom, 
i s a l s o i n v e s t i g a t i n g the p o s s i b i l i t y o f pumping a minus 3/4 inch 
s i z e coa l f r a c t i o n over the i n i t i a l 30 m i l e s to E l k o . 

Rio Algom i s i n t e n d i n g to b u i l d a- towns i t e a t the mine , because 
the nea res t town Fe rn i e i s s i t u a t e d approx ima te l y 45 m i l e s nor th 
o f the p r o p e r t y , but the Government w i l l most l i k e l y i n s i s t t ha t 
F e rn i e i s used as towns i t e f o r the l a b o r f o r c e r e q u i r e d to operate 
the Sage Creek d e p o s i t . 
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4.9 DEPOSITS OF DENISON MINES LTD. 

4.9.1 SAXON DEPOSIT 

The area i s q u i t e remote and i n f r a s t r u c t u r e c o s t f o r the deve lop 
ment of t h i s d e p o s i t may be h i g h . N e v e r t h e l e s s , the coal i s the 
bes t so f a r r e p o r t e d , and t h e r e f o r e the d e p o s i t has to be cons idered 
i n the near f u t u r e . Denison Mines L t d . i s w i l l i n g to i s sue an 
o p t i o n o f 50% f o r the p rope r t y and many reasons p o i n t towards our 
group to ob ta in the o p t i o n w i t hou t h e s i t a t i o n . The coal has low 
a s h , p o s i t i v e d i l a t a t i o n , FSI o f 6h - 2 and e x c e l l e n t cok ing 
c h a r a c t e r i s t i c s which make t h i s coa l a prime cok ing c o a l . F u r t h e r 
more, the p roduc t i on o f the f i r s t 5 to 10 y e a r s , accord ing to 
p roduc t i on volume, may be o b t a i n a b l e by open p i t m i n i n g . Th is 
has to be proven by f u r t h e r thorough e x p l o r a t i o n . A f t e r the open 
p i t i s mined o u t , min ing w i l l con t inue by h y d r a u l i c mining methods 
s t i l l over dra inage e l e v a t i o n . The d isadvantage o f t h i s d e p o s i t 
i s the remoteness o f the a r e a . 

4 .9 .1 .1 LOCATION AND ACCESS 

The Saxon Area i s l o c a t e d i n B r i t i s h Columbia and the eastern s i c e 
o f the lease j o i n s the border o f B r i t i s h Columbia and A l b e r t a . 
65 m i l e s of r a i l spur l i n e have to be cons t ru c t ed through a v a l l e y 
o f mountainous a r e a s , which would j o i n the CN-Rai lway, approx imate ly 
i n the v i c i n i t y o f Dome Creek. A p i p e l i n e f o r t h i s purpose can 
a l s o be cons ide r ed . The r e s t i s 563 m i l e s to P r i n c e Ruper t , or 
603 m i l e s to Vancouver. 

4 . 9 . 1 . 2 COAL RESERVES (Tab. 47) 

The s t r u c t u r e geology i n the Saxon Area i s more complex than f o r 
example i n Den ison ' s Q u i n t e t t e A r ea . The s t r a t i g r a p h y i n the area 
i s as f o l l o w s : 



• P a r a m e t e r s 

Seam A B D 
D i p o f Seam 35 - 50° 35 - 50 ° 35 - 50 ° 
A v e r a g e Seam t h i c k n e s s ( f t ) 10 - 40 10 - 14 10 - 2 8 . 5 
P r e p a r a t i o n Y i e l d (%) 65 - 85 65 65 - 70 
M i n i n g L o s s U/G (%) 6 2 . 5 6 2 . 5 6 2 . 5 
0/C R a t i o ( b c y d : s h t Raw C o a l ) 7:1 

C o a l R e s e r v e s a l l Seams C o m b i n e d 

0/C R e s e r v e s Raw C o a l 
U/G R e s e r v e s Raw C o a l 
T o t a l R e s e r v e s Raw C o a l 

0/C R e s e r v e s C l e a n C o a l 
U/G R e s e r v e s C l e a n C o a l 
T o t a l C l e a n C o a l 

P r o d u c t i o n P l a n n e d 

250 m i l 1 i o n s h t 
250 mi 11 i o n s h t 

20 m i l l i o n s h t e x p l o r a t i o n p o t e n t i a l 
40 - 4 5 m i l l i o n s h t , a p p l y i n g 6 5% y i e l d and 3 7 . 5 m i n i n g r e c o v e r y 
60 - 65. mi 11 i o n s h t 

2 m i l l i o n I g t / y e a r j u s t i f i e d c o n s i d e r i n g t h e r e s e r v e s 

T a b . 47 : C o a l R e s e r v e s o f t h e S a x o n A r e a o f D e n i s o n M i n e s L t d . , B r i t i s h C o l u m b i a 
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wi th American h igh v o l a t i l e c o a l s , the good cok ing c h a r a c t e r i s t i c s 
o f the Saxon coa l s d e t e r i o r a t e . 

Denison Mines b e l i e v e s t h a t the area cou ld be developed between 
1978 and 1980. That t ime may appear too soon , however, the 
p rope r t y seems to be a p o t e n t i a l mine s i t e f o r the e a r l y 80 ' s 
f o r development. In any c a s e , i t i s a d v i s a b l e to secure the po ten 
t i a l of t h i s area by an o p t i o n f o r the f u t u r e . A l s o the p rope r t y 
has to be seen i n connec t ion w i th the ad j acen t p r o p e r t i e s o f Kakwa 
Mines L t d . (Cyp rus ) , and Kakwa R i v e r o f Woods Petro leum i n A l b e r t a , 
which have a good cok ing coal p o t e n t i a l . The whole area seems to 
be a nuc leus f o r f u t u r e p o t e n t i a l development. 

A l l a v a i l a b l e q u a l i t y f i g u r e s are l i s t e d i n Tab. 48. 

4.10 QUINTETTE DEPOSITS, BABCOCK, WOLVERINE AND FIVE CABIN SYNCLINE 

For the Q u i n t e t t e Area there i s a j o i n t venture o f 51% Denison 
Mines L t d . and 49% World Resources Company, a d i v i s i o n of A l c o 
Standard C o r p . , (Barnes & Tucke r ) . Th is j o i n t venture i s s t i l l 
c u r r e n t f o r the Wolver ine and F i ve Cabin S y n c l i n e a r e a , but 
was a l t e r e d f o r the Babcock a rea . In t h i s area M i t s u i has pu r 
chased a 10% e q u i t y p a r t i c i p a t i o n w i t h an op t i on f o r f u r t h e r 15% 
i f the area goes i n t o p r o d u c t i o n : 

25.0% M i t s u i 
36 .5% World Resources Comp. 
38 .5% Denison Mines L t d . 

World Resources Company has seve ra l t imes i n d i c a t e d t h a t they 
are open to s e l l t h e i r i n t e r e s t i n the Q u i n t e t t e a r e a , but they 
d i d not g i ve any i n d i c a t i o n s o f what percentage or terms they are 
t h i n k i n g . 
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4.10.1 LOCATION AND ACCESS 

F i gu re 6 prov ides the l o c a t i o n s o f the th ree d e p o s i t s Babcock, 
Wolver ine and F i ve Cabin S y n c l i n e w i t h i n the Q u i n t e t t e l i c e n s e . 
The l ease i s s i t u a t e d i n B r i t i s h Co lumbia . 

Access to Babcock from Dawson Creek, B.C. (121 m i l e s ) and Grande 
P r a i r i e , A l b e r t a (115 m i l e s ) i s v i a secondary and dry weather roads . 
Due to expanding l ogg ing and gas e x p l o r a t i o n a c t i v i t i e s , a d d i t i o n a l 
access routes are being deve loped. The Q u i n t e t t e j o i n t venture 
f avours comple t ion and improvement o f a rou te from Dawson Creek 
to Babcock a long a route developed by a l o g g i n g company. This 101 
m i l e s long route would be a permanent h igh speed , a l l weather road 
f o r the movement o f personnel and equipment. 

To the Wolver ine A r e a , access from Chetwynd, B.C. c o n s i s t s of 
4 3 m i l e s o f a l l weather g rave l road and an a d d i t i o n a l 14 mi l es 
o f l i m i t e d access road . Chetwynd i s l o c a t ed on Highway 97 , 6 3 
m i l e s due west of Dawson Creek, B.C. 

The F i v e Cabin S y n c l i n e area can be reached by 85 m i l e s o f a l l 
weather d i r t road from Highway No. 2 a t Beaver !odge , A l b e r t a , 
and 14 m i l e s o f f o u r wheel d r i v e access to the d r i l l camp loca ted 
i n the c e n t r a l p o r t i o n o f the s y n c l i n e . 

4.10.1 -1 RAILWAYS 

For the development of Babcock, Denison Mines L t d . would favour two 
p o s s i b l e r a i l w a y routes out o f a t l e a s t s i x rou tes p o s s i b l y e x i s t i n g 

1. V i a BCR (Chetwynd Route) 

D is tance - to Vancouver area po r t 715 m i l e s 
- to P r i n c e Rupert 740 m i l e s 
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Plus new r a i l needed 70 - 75 m i l e s 

Rates to Vancouver area ( i n c . . Gondolas) 4.50 - 4.60 $/sht 
Handl ing Charges 0.75 $/sht 

2. V i a CNR (Monkman Pass Route) 

D is tance - to Vancouver area po r t 750 m i l e s 
- to P r i n c e Rupert 610 m i l e s 

P lus new r a i l needed 9 2 - 1 0 5 m i l e s 

Rates to Vancouver area ( i n c l . Gondolas) 6.30 $/sht 
Handl ing Charges 0.75 $/sht 

Accord ing to Denison Mines L t d . , the B.C. Ra i lways proposa l i s the 
more a t t r a c t i v e , a l though the r a t e depends upon the development of 
the Sukunka d e p o s i t . The r a t e s are from Den i son ' s March 1973 r e p o r t . 

For connect ing the Wolver ine area w i t h a r a i l l i n k the f o l l o w i n g 
p o s s i b i l i t i e s are e x i s t i n g : 

1. I f Qu inte t te-Babcock i s i n p r o d u c t i o n , on ly 6 m i l e s 
spur l i n e i s needed to l i n k the two d e p o s i t s . 

2. I f the p r o j e c t stands on i t s own, t o t a l 55 m i l e s are 
to be c o n s t r u c t e d , or i f Sukunka o p e r a t e s , then on l y 
42 of new r a i l i s needed. Fu r the r d i s t ances to the 
p o r t a r e : 

Chetwynd to P r i n ce George 
P r i n c e George to P r i n ce Rupert (by CNR) 
P r i n c e George to Vancouver (by BCR) 

= 2 1 8 m i l e s 
= 467 m i l e s 
= 426 m i l e s 
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The F i ve Cabin S ync l i n e d e p o s i t i s 10 m i l e s f u r t h e r away from any 
r a i l w a y l i n k than Babcock, so the same d i s t a n c e s app ly as f o r 
Babcock. 

4 . 1 0 . 1 . 2 HOUSING AND PERSONNEL TRANSPORTATION 

Cons ide r a t i ons i n t h i s r e spec t are on l y done f o r Babcock. The 
c l o s e s t s i g n i f i c a n t p o p u l a t i o n cen t res v i a any new a l l weather road 
to Babcock a r e : 

Chetwynd, B.C. Popu l a t i on - 1,300 - 75 m i l e s from Babcock 
Dawson Creek, B.C. Popu l a t i on - 12,500 - 95 m i l e s from Babcock-
Grande P r a i r i e , A l t a Popu l a t i on - 14,000 -115 m i l e s from Babcock 
P r i n ce George, B.C. Popu l a t i on - 40,000 -140 m i l e s from Babcock 

For Den ison , the most a t t r a c t i v e community i n which to base a work 
f o r c e , appears to be Dawson Creek. Dawson Creek has e x c e l l e n t 
r e c r e a t i o n a l f a c i l i t i e s , excess h o s p i t a l and school f a c i l i t i e s and 
over 500 f u l l y s e r v i c e d b u i l d i n g l o t s . 

4 .10 .2 COAL RESERVES (Tab. 49) 

4 .10 .2 .1 QUINTETTE BABCOCK 

The j o i n t venture agreement w i th M i t s u i f o r Babcock i n c l u d e s a l l pa r t s 
of Babcock, i . e . the f l a t l y i n g pa r t and s t e e p l y d i p p i n g W a t e r f a l l 
Creek s y n c l i n e and the not y e t thorough ly i n v e s t i g a t e d Qu in t e t t e 
Trend and the Murray S y n c l i n e A reas . The Japanese are very much 
i n t e r e s t e d i n the steep d i p p i n g s t r a t a ( W a t e r f a l l Creek) f o r 
h y d r a u l i c m i n i n g . At p r e s e n t , the f l a n k s o f the s y n c l i n e are i n 
v e s t i g a t e d f o r t h i s purpose. 

The seams o f the Babcock area are a l l i n the Gates Coal-Format ion 
and des ignated D, E, F, G, I and J , but seams G and I are not i n 
the min ing p l a n . Seam D, which might have an unknown open cut 
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p o t e n t i a l has a hard sandstone r o o f . A l l o the r seams have b i t u 
minous sha le r o o f s . 

The rese rve s i t u a t i o n j u s t i f i e s a 2 m i l l i o n I g t /yea r (see Tab. 49 ) . 
Denison b e l i e v e s i n an ope ra t i on commencement i n 1977. 

The U/G reserves of 250 m i l l i o n sh t raw coa l can be en la rged by 
75 m i l l i o n sht in s i t u from the Q u i n t e t t e Trend area and a not 
y e t c a l c u l a t e d p o t e n t i a l of the vas t Murray S y n c l i n e . 

4 . 1 0 . 2 . 2 QUINTETTE WOLVERINE 

So f a r , 6 boreholes have been d r i l l e d on the p r o p e r t y , which i n d i 
cated tha t the Geth ing Coal Formation and the Gates Coal Formation 
con ta in coa l -bea r i ng s t r a t a . The Gates Coal Format ion has 11 seams 
of which on l y the lower two (No. 1 and No. 2) are m ineab le . The 
Gething Coal Format ion has as r ecove rab le seams the Skeeter seam and 
the Chamberlain seam. Each g e o l o g i c a l f o rmat ion c o n t a i n s 50% of 
the r e s e r v e s . The rese rves amount to 104 m i l l i o n sh t i n p lace or 
46 m i l l i o n sh t washed c o a l . A breakdown per seam i s l i s t e d i n 
Tab. 49. 

QUINTETTE FIVE CABIN SYNCLINE 

The rese rves o f the F i ve Cabin S y n c l i n e Area are a l s o d i s t r i b u t e d 
by 50% each on the Gates and Gething Coal Fo rmat ions . For under 
ground m i n i n g , on ly Seam No. 5 (Gates) and seam I1/I I I (Gething) 
seem to be s u i t a b l e , but f o r the open cut rese rves the Seams No. 1, 
No. 5 and No. 7 ( a l l Gates) and No. I I/I 11 ( a l l Geth ing) appear 
to be r e c o v e r a b l e . 



A r e a QUNITETTE-BABCOCK 

-earn 
D i p o f Seams 
A v e r a g e S e a m t h i c k n e s s ( f t ) 
M i n i n g L o s s U/G (%) 

5 ° - 1 5 l 

7 . 8 
43 

5 " - 1 5 4 

6 . 6 5 
35 

5 " - 1 5 v 

8 . 4 
45 

G 
5 ° - 1 5 ° 
6 . 8 6 

40 

I 
5 ° - 1 5 ( 

9 . 4 5 . 
35 

T o t a l * * 

1 6 . 6 0 
5 8 . 8 2 

0/C R e s e r v e s Raw C o a l ( m i o s h t ) 
U/G R e s e r v e s Raw C o a l ( m i o s h t ) 4 9 . 0 3 6 
T o t a l R e s e r v e s Raw C o a l ( m i o s h t ) 4 9 . 0 3 6 

0/C R e s e r v e s C l e a n C o a l ( m i o s h t ) 
U/G R e s e r v e s C l e a n C o a l ( m i o s h t ) 2 1 . 5 3 9 
T o t a l C l e a n C o a l ( m i o s h t ) 2 1 . 5 3 9 

S t r i p p i n g R a t i o n 

P r o d u c t i o n P l a n n e d 

4 5 . 5 2 8 
4 5 . 5 2 8 

1 9 . 1 6 5 
1 9 . 1 6 5 

5 9 . 1 1 8 
5 9 . 1 1 8 

2 5 . 4 9 3 
2 5 . 4 9 3 

3 . 1 2 0 
3 . 1 2 0 

1 . 1 0 5 
1 . 1 0 5 

4 4 . 1 3 6 
4 4 . 1 3 6 

1 9 . 5 9 8 
1 9 . 5 9 8 

1 0 1 . 3 5 9 
1 0 1 . 3 5 9 

3 1 . 1 3 3 
3 1 . 1 3 3 

2 5 5 . 0 4 1 
2 5 5 . 0 4 1 

9 7 . 3 3 0 
9 7 . 3 3 0 

2 m i l l i o n I g t / y e a r 

QUINTETTE-WOLVERINE 

1 0 ° - 2 0 ° 
6 . 9 7 - 8 . 4 7 

35 

N o . 2 
l 0 ° - 2 0 ° 

5 . 9 8 - 9 . 5 6 
40 

N o . I I (Skeeter) 
1 0 ° - 2 0 ° 

6 . 7 7 - 9 , 1 0 
40 

N o . I l l (Chamberlain) 
1 0 ° - 2 0 ° 

5 . 6 4 - 5 . 9 8 
40 

Total 

3 1 . 8 5 8 
3 1 . 8 5 8 

1 6 . 1 0 4 
1 6 . 1 0 4 

1 9 . 7 7 4 
1 9 . 7 7 4 

7 . 0 5 5 
7 . 0 5 5 

2 8 . 3 3 4 
2 8 . 3 3 4 

9 . 9 7 8 
9 . 9 7 8 

2 4 . 2 8 1 
2 4 . 2 8 1 

1 2 . 8 7 8 
1 2 . 8 7 8 

104.247 
104.247 

4 6 . 0 1 5 
4 6 . 0 1 5 

1 m i l l i o n I g t / y e a r j u s t i f i e d a c c o r d i n g t o r e s e r v e s 

n o t i n c l u d e d i n m i n i n g p l a n 
* * w i t h o u t seams G and I 
* * * i n c l u d e d i n U/G r e s e r v e s 
4 ) p a r t l y i n c l u d e d i n U/G r e s e r v e s 

T a b . 49^ : C o a l R e s e r v e s Q u i n t e t t e A r e a , D e n i s o n M i n e s Ltd. 
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QUINTETTE-FIVE CABIN SYNCLINE 

GAT.-CF: N o . l (0/C) . N o . 5 (0/C4U/G) N o . 7 (0/C) 
One S y n c l i n e S i d e 40 ° - 7 0 ° , t h e o t h e r s i d e 30 ° - 5 0 ° . 

GETH.CF No.II/HI (0/C.U/G) Total 

2 . 1 4 3 

2 . 1 4 3 

0 . 9 9 4 

0 . 9 9 4 

3 . 1 8 4 * * * 
C o n v . 1 9 . 4 8 2 , H y d r . 2 0 . 0 3 6 

3 9 . 5 1 8 

0 . 7 9 7 

0 . 7 9 7 

0 . 3 5 9 

0 . 3 5 9 

7:1 b c y d : 1 s h t raw c o a l 

c a p a b l e o f 1 t o 2 m i l l i o n I g t / y e a r 

8 . 1 4 1 * * * 1 4 . 2 6 5 4 ) 

C o n v . 4 0 . 6 6 6 , H y d r . 3 4 . 5 9 3 1 1 4 . 7 7 7 

2 . 2 2 0 * * * 
C o n v . 1 0 . 0 5 2 , H y d r . 8 . 7 6 0 

1 8 . 8 1 2 

7 5 . 2 5 9 1 1 7 . 7 1 7 

6 . 0 5 6 * * * 9 . 6 2 9 4 ) 

C o n v . 2 5 . 3 3 8 , H y d r . 2 0 . 1 4 9 6 4 . 2 9 9 
4 5 . 4 8 7 6 5 . 6 5 2 

S 
s 
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The cok ing p r o p e r t i e s are unknown because no t e s t s were performed. 

The F i ve Cabin S ync l i ne area has the same problem as Wolver ine be
cause the coa l s vary i n both Coal Fo rma t i on , and the coa l s have to 
be b lended. The Gates Coal Format ion has h igh v o l a t i l e coa l s w i th 
h igh FSI va lues and s l i g h t l y h ighe r ash content than the Geth ing 
Coal Format ion , which has low to medium v o l a t i l e c o a l s w i t h low 
FSI v a l u e s . 

Denison s t a t e s t h a t an equal b lend of p o t e n t i a l l y mineable seams 
would be expected to produce coal w i t h raw ash of 1 2 . 7 % , which on 
a 7.0% ash ( a i r d r i e d b a s i s ) would y i e l d 85% product w i t h a p r o x i 
mate a n a l y s i s as f o l l o w s : 

Ash 6.97 % 
V.M. 23.65 % 
F.C. < 67.87 % 
S 0.21 % 
FSI 3.5 - 6.6 

The cok ing p r o p e r t i e s o f the F i ve Cabin S y n c l i n e area are unknown 
because no t e s t s were per formed. 

4.11 CORBIN CREEK DEPOSIT 

The d e p o s i t Corb in Creek i s owned by Byron Creek C o l l i e r i e s L i m i t e d . 
Our i n fo rma t i on on t h i s i n t e r e s t i n g d e p o s i t i s on l y l i m i t e d , because 
Byron Creek has been r e l u c t a n t to supp ly i n f o r m a t i o n m a t e r i a l . 

Byron Creek C o l l i e r i e s has not i n d i c a t e d t h a t they may accept 
pa r tne rs f o r the development o f the d e p o s i t , as they d i d i n the 
e a r l i e r s tage . A one m i l l i o n I g t /yea r i s p lanned and the company 
t h i n k s o f a 20 m i l l i o n d o l l a r s inves tment . 
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Because the coke q u a l i t y and the coal w a s h a b i l i t y o f the d e p o s i t 
i s so f a r unknown, i t seems too e a r l y to recommend the d e p o s i t 
f o r a p a r t i c i p a t i o n . A l a r g e p a r t o f the d e p o s i t seems to be 
on l y steaming c o a l . 

4 . H . 1 LOCATION 

The depos i t i s l o c a t ed i n B r i t i s h Columbia and i s very c l o s e to 
the A l b e r t a - B r i t i s h Columbia border . The d e p o s i t i s south of 
Coleman C o l l i e r i e s ' Tent Mountain Mine. Only 13 m i l e s spur l i n e 
needs to be newly c o n s t r u c t e d , to connect the d e p o s i t w i t h the 
CPR m a i n l i n e south of M iche l ( Ka i s e r ) w i t h the G i l l i v r a y l o o p . 
Byron Creek C o l l i e r i e s has ensured a l r eady the r i g h t o f way f o r 
these 13 m i l e s . 

4 . H . 2 COAL RESERVES AND COAL QUALITY 

The coal r ese rves are l o c a t ed s i m i l a r as i n Luscar i n 5 
s y n c l i n a l f o l d e d a r eas . Th is f o l d i n g has th i ckened the coal 
seams, which can be c o r r e l a t e d w i t h K a i s e r ' s Balmer seam, up 
to 200 f t . t h i c k n e s s . The coa l reserves are c a l c u l a t e d on a 
70% washery y i e l d and 6 : 1 bcyd : sh t c l ean c o a l . Tak ing 
these parameters i n t o c o n s i d e r a t i o n , the f o l l o w i n g rese rves 
i n p l ace are encountered : 

51.5 m i l l i o n sht measured and i n d i c a t e d 
5.5 m i l l i o n sht i n f e r r e d 

7.5 - 27 .5 m i l l i o n sht f u r t h e r p o t e n t i a l 
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4.12 SUKUNKA DEPOSIT 

The Sukunka depos i t belongs 52.5% to Brascan L t d . , (Mikas O i l 
L t d . ) , 40.0% to B r i t i s h Columbia Ra i lway and 7.5% to C o a l i t i o n 
Min ing L t d . C o a l i t i o n Min ing L t d . i s a l s o the ope ra t i ng company. 

In genera l te rms, the Sukunka d e p o s i t has very good coal q u a l i t y , 
but underground mining c o n d i t i o n s , (bad r o o f ) , and 
40% Government p a r t i c i p a t i o n i n the p r o j e c t and the remoteness 
of the area have made the p r o j e c t u n i n t e r e s t i n g f o r us . 

4.12.1 LOCATION AND ACCESS 

The Sukunka Coal P r o j e c t , cove r ing an area o f 41 square m i l e s , 
i s l o c a t ed some 37 m i l e s south o f Chetwynd i n B r i t i s h Co lumbia , 
Canada. Chetwynd i s connected to the coas t o f Vancouver by the 
P a c i f i c Great Eastern Ra i lway . The Canadian Na t i ona l Rai lway 
j o i n s the P a c i f i c Great Eastern Ra i lway a t P r i n c e George, con 
nec t i ng to P r i n ce Rupert on the west coas t . 

The r a i l d i s t a n c e to the coas t i s approx imate l y 700 m i l e s 
( to Squamish). Of t h i s d i s t a n c e , 37 m i l e s new spur l i n e to 
Chetwynd have to be c o n s t r u c t e d . 

4 .12 .2 COAL RESERVES 

In genera l te rms, w i t h i n the two p r i n c i p a l coa l seams, the Chamber
l a i n and Skeeter Seams are 74 m i l l i o n long tons o f medium to h igh 
rank bi tuminous medium v o l a t i l e c o a l . From these r e s e r v e s , 41 
m i l l i o n long tons of washed coa l can be produced w i t h an ash 
content i n the range of 4 to 5%, which w i l l produce a s t r o n g , hard 
m e t a l l u r g i c a l coke. 

A breakdown o f reserves per seam as measured and i n d i c a t e d rese rves 
i s g iven i n Tab. 51. The f i g u r e s i n t h i s r e se r ve c a l c u l a t i o n 
are based on 70% e x t r a c t i o n dur ing m i n i n g , and a washing y i e l d , 
o f 80% and 70% f o r the Chamberla in and Skeeter Seams r e s p e c t i v e l y . 
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4.13 GREGG RIVER 

The Gregg R i ve r cok ing coal d e p o s i t , i f deve loped , w i l l be 
operated by Manalta Coal L t d . , a 100% s u b s i d i a r y of Mannix Co. 
L t d . Manalta has entered n e g o t i a t i o n s w i t h Japanese customers 
f o r a long term sa l es c o n t r a c t , and these n e g o t i a t i o n s are in the 
f i n a l s t age . Because o f these n e g o t i a t i o n s , Manalta has acted 
very r e l u c t a n t i n r e spec t to a p a r t i c i p a t i o n o f our group. I t 
i s a lmost c e r t a i n , t h a t Gregg R i ve r w i l l be the next d e p o s i t 
being developed f o r the Japanese market . 

4.13.1 LOCATION AND ACCESS 

The Gregg R i ve r Coal p rope r t y i s l o c a t e d about 170 m i l e s west of 
Edmonton, A l b e r t a , and 25 m i l e s south o f H in ton . I t i s ad jacent 
to the Ca rd ina l R i ve r Coal L t d . , and encompasses the head waters 
of the Gregg R i v e r . The p r o p e r t y , compr i s ing 17,600 acres o f 
coal l e a s e s , extends f o r about 15 m i l e s i n a no r th-wes te r l y 
d i r e c t i o n a long the eas te rn s lopes o f the Rocky Mounta ins . 

T o p o g r a p h i c a l l y , the l ease area i s of moderate to rugged r e l i e f , 
w i th maximum d i f f e r e n t i a l e l e v a t i o n s i n the order o f 500 f t . 
Access from Hinton to the Gregg R i v e r mine area i s prov ided by an 
a l l - w e a t h e r , g r a v e l l e d highway, r e c e n t l y cons t ru c t ed by the 
A l b e r t a Government. From t h i s r o a d , an access road o f \h m i l e s 
to the mine and wash p l a n t s i t e has to be cons t ru c t ed as pa r t o f 
an o v e r a l l mine development. 
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The CNR m a i n l i n e to Vancouver passes through H i n t o n ; at B i c k e r d i k e , 
a branch l i n e , 64 m i l e s i n l e n g t h , l eads to C a r d i n a l R i ve r Coal 
Mines a t Lusca r . Manalta proposes f o r Gregg R i v e r to use the 
same r o u t e , but t h i s w i l l n e c e s s i t a t e i n an ex t ens i on of the 
CNR branch l i n e from Ca rd ina l R i v e r mine to the proposed wash 
p l a n t and coal l o a d i n g s i t e o f about th ree m i l e s . 

Gregg R i ve r mine w i l l r e q u i r e a l abour f o r c e o f about 300 men. 
Because o f the p r o x i m i t y of H i n t o n , 25 m i l e s by a l l -wea the r 
highway, i t w i l l not be necessary to p rov ide accommodation 
a t the s i t e . The men and t h e i r f a m i l i e s w i l l f i n d t h e i r own 
accommodation i n H in ton . T r a n s p o r t a t i o n arrangements w i l l be made 
to convey the men to and from the Gregg R i v e r mine. 

4 .13 .2 COAL RESERVES 

Only the m e t a l l u r g i c a l coa l t ha t i s proposed to be recovered to 
produce 22.5 m i l l i o n long t o n s , c o n s i d e r i n g 1.5 m i l l i o n Ig t/year 
p roduc t i on over a pe r i od o f 15 y e a r s , i s i n c l u d e d i n the proven 
r e cove rab l e p i t coa l c a t egory . A d d i t i o n a l l y , i n the proven c a t e 
gory i s the coal a v a i l a b l e i n C - s y n c l i n e , i n H - 3 monocl ine 
and in s y n c l i n e R - S. 

Proven Category : 
i . e . Min ing p lan 

Remaining i n C -
Remaining i n H - 3 
Remaining i n R - S 
To ta l proven m e t a l l u r g i c a l 
coa l r e c o v e r a b l e : 

28.4 m i l l i o n long tons 
5.3 mi 11 ion long tons 
0.7 mi 11 ion long tons 
0.4 m i l 1 ion long tons 

34 .8 m i l l i on Icnc tons 
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Manalta Coal L t d . has c a l c u l a t e d f o r the t o t a l washed coa l p ro 
duc t i on of 22.5 m i l l i o n long tons i n 15 years two p o s s i b i l i t i e s 
f o r the mining o p e r a t i o n , which r e s u l t e d i n the f o l l o w i n g ove r 
burden r a t i o s : 

1. P o s s i b i l i t y : 
6.7 : 1 bcyd : I g t Raw Coal 
8.5 : 1 bcyd : I g t Clean Coal 

2. P o s s i b i l i t y : 
6.9 : 1 bcyd : I g t Raw Coal 
8.7 : 1 bcyd : I g t Clean Coal 

I t appears t ha t the r a t i o on c l ean coa l bas i s i s computed on a 
79 .1% y i e l d o f the wash p l a n t . 

P R C 5 A B L E CATEGORY 

The probab ly m e t a l l u r g i c a l r e cove rab l e coa l i s c a l c u l a t e d as 
f o l l o w s : 

East end of A' - B' 1.4 m i l l i o n I g t 
"H - h" & "H " to South Drinnan 
Creek 3.5 m i l l i o n I g t 

R' - S' S y n c l i n e 0.2 m i l l i o n I g t 

To ta l p robab ly m e t a l l u r g i c a l 
coa l r e cove rab l e 5.1 m i l l i o n Ig t a t a mining r a t 

of 8.1 to 1 

POSSIBLE CATEGORY 

These rese rves are as f o l l o w s : 
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West End of "A - B" 4.7 m i l l i o n long tons 
"H - H" & "H " to South Dr innan 
Creek to Mystery Lake F a u l t 1.3 m i l l i o n long tons 
R - S i n f e r r e d 1.2 m i l l i o n long tons 
Sync l i nes & A n t i c l i n e s West o f 
Drinnan Creek 22.0 m i l l i o n long tons 
Tota l p o s s i b l e m e t a l l u r g i c a l 
coa l r e cove rab l e 29.2 m i l l i o n long tons at a r a t 

of 8 to 1 

A d d i t i o n a l p o s s i b l e i n unmapped areas 
ad jacent to Mystery Lake F a u l t and 
Drinnan F a u l t 10 m i l l i o n long tons 

SUMMARY OF RESERVES 

To ta l r e cove rab l e m e t a l l u r g i c a l coa l i n the p rope r t y i s es t imated at 
79.1 m i l l i o n long t o n s . 

Proven 34.8 m i l l i o n Ig t 
Probable 5.1 m i l l i o n Ig t 
P o s s i b l e 39.2 m i l l i o n Ig t 

79.1 m i l l i o n Ig t 

App l y i ng a washery y i e l d o f 76%, t h i s i s a t o t a l o f 60 m i l l i o n Ig t 
o f c l ean p roduc t . 

4 .13 .3 COAL QUALITY AND COKE OVEN TESTS 

Manal ta Coal L t d . has c a l c u l a t e d the coa l q u a l i t y f o r the 15 years 
p roduc t i on as f o l l o w s : 
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4.16 WILDHAY PROJECT 

E x p l o r a t i o n und Bergbau GmbH of Canada had f i l e d an a p p l i c a t i o n 
f o r the south-west ex tens ion of the Rock Lake a r e a , but a l ease 
was not g r a n t e d , because the area was se t a s i de some t ime ago 
f o r the purpose of a p o s s i b l e exchange of acreage w i t h coal 
l ease acreage l y i n g i n s i d e the W i l lmore Wi lderness Park . Nego
t i a t i o n s i n t h i s r e spec t a t m i n i s t e r i a l l e v e l are comple ted , and 
the area was r e c e i v e d , appa ren t l y as compensation f o r the area 
Rock Lake i n the Wi l lmore Wi lderness Park. Th is i s not ment ioned, 
and Denison Mines L t d . s t i l l has s t rong hopes on the Rock Lake 
a r e a , i f the newly granted Wildhay area does not prove s u f f i c i e n t coal 
f o r a mining o p e r a t i o n . 

4.16.1 LOCATION AND ACCESS 

The Wildhay P r o j e c t i s l o c a t e d 35 m i l e s (56 km) north-west of 
H i n t o n , A l b e r a , a mining and lumber i n d u s t r y town w i t h a p o p u l a t i o n 
i n excess o f 10 000. The A l b e r t a Resources Rai lway runs nor th-
south j u s t to the eas t o f t h i s p rope r t y and comes w i t h i n 5 m i l e s 
(8 km) o f the southern t i p o f the South Hoff B lock and w i t h i n 
15 m i l e s (24 km) o f the North Hof f B l o ck . The Moosehorn B lock 
i s l o c a t e d 10 m i l e s f u r t h e r sou theas t . 

The Wildhay P r o j e c t c o n s i s t s o f 3 B locks ( F i g . 7 ) , the Moosehorn 
B lock and the South Hof f B l o c k , f o r which Denison Mines L t d . , 
through i t s s u b s i d i a r y , Dencoke Coal L i m i t e d , i s p r e s e n t l y 
i n the process o f a c q u i r i n g l e a s e s , and they have been assured 
by the Government, t ha t the t h i r d b l o c k , the North Hof f B l o c k , 
i s a v a i l a b l e to them on a f i r s t r e f u s a l b a s i s , when the area nor th 
o f the Wi ldhay R i v e r i s re-opened f o r coa l l e a se a p p l i c a t i o n s . 
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4 .16 .2 EXPLORATION POTENTIAL 

The i n f o r m a t i o n compi led here i s cop ied from Den i son ' s e x p l o r a t i o n 
p r o p o s a l . 

SUMMARY: 

The areas encompassed by the Wi ldhay P r o j e c t , f o r which 
coa l l ease a c q u i s i t i o n has been approved , c o n t a i n l a r g e expanses 
which are u n d e r l a i n by the Luscar Fo rmat ion . A l l o f the cok ing 
coa l which i s produced from the Ca rd ina l R i v e r Mine to the s o u t h , 
and the Mc ln t y re Mine to the n o r t h , comes from t h i s f o r m a t i o n , 
and i t i s a we l l documented f a c t t h a t the fo rma t ion i s coa l bear ing 
both w i t h i n the Wi ldhay P r o j e c t area and ad jacen t to i t . The t o t a l 
e x p l o r a t i o n p o t e n t i a l o f the p r o j e c t areas i s expected to be i n 
excess o f 100 m i l l i o n t o n s . 

Moosehorn B lock 

The Moosehorn B lock i s bounded on the eas t by r e l a t i v e l y 
u n f a u l t e d Nikanass i n s t r a t a , which are f o l l o w e d s t r a t i g r a p h i c a l l y 
by the Cadomin Formation and the coal bea r ing Luscar Format ion . 
The Luscar Formation i s repeated by t h r u s t i n g w i t h i n the p roper ty 
and may be over turned i n a s y n c l i n e which i s l o c a t e d on the down 
t h r u s t s i d e o f the M i e t t e Th rus t . 

Two outcrops of c o a l , about 7,500 f e e t (2 ,250 m) a p a r t , 
each 15 f e e t (4 .5 m) t h i c k have been r epo r t ed i n the southeast 
end of the Moosehorn B lock . No assays are a v a i l a b l e , however. 
Near the nor thern end o f the p r o p e r t y , where the Cadomin Formation 
i s repeated by a smal l t h r u s t f a u l t , a 4,500 f o o t (1,300 m) t rench 
was put i n to l o c a t e the main coa l zone w i t hou t s u c c e s s , and the 
l a r g e 20-40f t (6-12m) coal seam which i s known on Den ison ' s Rock 
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Lake p rope r t y to the nor th has not y e t been found here . 

Assuming tha t a 15 f o o t coa l seam, or i t s e q u i v a l e n t can 
be found over most of the l eng th o f t h i s p r o p e r t y , an e x p l o r a t i o n 
p o t e n t i a l o f 50 m i l l i o n tons can be expec ted . I f a l a r g e r seam 
i s a l s o found , or i f the re i s r e p e t i t i o n due to f a u l t i n g , t h i s 
p o t e n t i a l cou ld be s i g n i f i c a n t l y i n c r e a s e d . 

South Hof f B lock 

The Luscar Formation w i t h i n the South Hof f B lock i s bounded 
to the eas t by the C o l l i e Creek F a u l t and to the west by the 
Fo ld i ng Mountain Thrus t and i t s a s s o c i a t e d f a u l t s . The Luscar 
Formation i t s e l f i s repeated w i t h i n the p rope r t y by f a u l t i n g and the 
p o t e n t i a l f o r l o c a t i n g mine s i t e s i s i n c r eased by a s e r i e s of 
a n t i c l i n e s and s y n c l i n e s . A c o n s i d e r a b l e amount o f e x p l o r a t i o n has 
been done near the C o l l i e Creek F a u l t and the coa l seams have 
been found to be too h i g h l y f a u l t e d to a l l o w f o r c o r r e l a t i o n . 
I t i s f o r t h i s reason t h a t e x p l o r a t i o n shou ld now be concent ra ted 
on the v/estern s i d e of the b lock where the d i s t u r b a n c e does not 
appear to be so severe . 

In the work t ha t has been done to d a t e , coa l s e a m . i n t e r 
s e c t i o n s o f 18 and 22 f e e t (5 .5 and 6.7 m) have been obta ined but 
t rue t h i cknesses and seam c o r r e l a t i o n s are not known. The f r e e 
s w e l l i n g i n d i c e s o f c l ean coa l a t 7-10% ash ranged from 5 to 9 
on a wide v a r i e t y o f samples , but on l y r o t a r y d r i l l i n g was used 
so no meaningful data on raw ash or c l e a n i n g c h a r a c t e r i s t i c s was 
o b t a i n e d . At present i t can on l y be s a i d t ha t t h i c k , mineable 
seams should be present and tha t they may have good to e x c e l l e n t 
cok ing q u a l i t y . 

Assuming t h a t one 15 to 20 f t . (4 .5 to 6 m) coa l seam may 
be present and t h a t i t outc rops tw i ce over about h a l f the l eng th 
of the p r o p e r t y , an e x p l o r a t i o n p o t e n t i a l o f 50 to 60 m i l l i o n tons 
can be expec ted . N a t u r a l l y , from the known s t r u c t u r e , many more 
r e p e t i t i o n s may be expected and i f they con t a i n good coal seams and 
are s t r u c t u r a l l y c o n t i n u o u s , t h i s may s i g n i f i c a n t l y i n c r e a s e the 
p o t e n t i a l f o r d i s c o v e r y . 
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North Hoff B lock (Not y e t approved f o r l e a s i n g ) 

The North Hoff B lock i s s imp ly an ex tens ion of the South 
Hoff B l o c k , between the Wi ldhay R i v e r and M c l n t y r e ' s Mover ly Creek 
p roper t y i n the Wi lderness Park . Cursory f o o t t r a ve r ses i n 1969 
f a i l e d to l o c a t e any coa l seams i n t h i s b lock but i t i s r e l i a b l y 
r epor ted tha t Mc ln t y re has i n t e r s e c t e d a t l e a s t one 18 to 20 f o o t 
(5.5 to 6 m) seam j u s t nor th o f the b l o c k . In a d d i t i o n , i t should 
be noted tha t a lmost a l l o f the seams i n the South Hof f B lock 
were d i s cove red by t r ench ing or d r i l l i n g . I f the seams have 
not been eroded i n t h i s a r e a , i t i s not unwarranted to expect 
30 m i l l i o n tons o f coa l to be d i s c o v e r e d . 

4.17 HI6HW00D AREA DEPOSIT 

The Highwood Area des c r i bed i n t h i s r e p o r t was f o rme r l y known 
as Ford Coal P roper t y o f Ford Highwood Coal L t d . , or Highwood 
Coal Mines L t d . Our group t r i e d to f i l e an a p p l i c a t i o n f o r the 
area on the 9th day o f November 1973, but we were informed by the 
Min ing Recorder t h a t the area i s s t i l l he ld as reserved by the 
Government. Fur thermore , we were informed t h a t the most l i k e l y 
p r o c e s s , i f the Government w i l l ever r e l e a s e t h i s a r e a , which 
i s appa ren t l y very s e n s i t i v e f o r the c o n s e r v a t i o n a u t h o r i t i e s , 
i s an adver t i sement c a l l i n g f o r tenders on t h i s p r o p e r t y . The 
most suc ces s fu l b i d w i l l then r e c e i v e the a r ea . The Min ing Re
corder has put us on the l i s t f o r those companies which w i l l be 
informed i f the Government o f A l b e r t a i s c a l l i n g f o r t ende rs . 
I t i s s t r o n g l y recommended to compete b i d d i n g on a c q u i r i n g t h i s 
area due to i t s coa l p o t e n t i a l . 
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The i n f o rma t i on summarized here was ob ta ined from two g e o l o g i c a l 
c o n s u l t a n t s , who have c o l l e c t e d the va r i ous e x i s t i n g data a v a i l 
ab le on the p roper ty rang ing i n age from 25 to 70 y e a r s . In f a c t , 
there i s an abundance o f c o n f l i c t i n g and q u e s t i o n a b l e data from 
numerous sources and the c o n c l u s i o n s presented here are a com
bined personal assessment o f the two c o n s u l t a n t s , Mr. Paul Dyson 
and Mr. Jaro Horacek, o f what i s the most l i k e l y i n t e r p r e t a t i o n 
of the da t a . 

4.17.1 LOCATION AND ACCESS 

The d e p o s i t i s s i t u a t e d i n A l b e r t a , c l o s e to the border of E r i t i s h 
Columbia and A l b e r t a , between Canmore and Coleman. The area i s 
a ccessab le by paved and grave l road by a 1% - 2 hours d r i v e from 
Ca lga r y . 

Mr. Dyson s t a t e s t h a t t r a n s p o r t a t i o n o f coa l out o f the Highwood 
area would not be s i m p l e , as the nea res t r a i l w a y connec t ion i s 
at Cay l e y , 35 m i l e s east o f the p r o p e r t y , and a t the Ford ing Coal 
P l a n t , approx imate l y 16 m i l e s to the south-west . The d i s t a n c e 
to r a i l might even be lessened in the next few y e a r s , i f e i t h e r 
the I s o l a t i o n Ridge area or the E lk R i ve r area i n B.C. (on ly 
10 m i l e s to the west) are deve loped. The connec t ions to Ford ing 
R i ve r o r E lk R i ve r mean rough t e r r a i n . 

4 .17 .2 COAL RESERVES AND COAL QUALITY 

I t seems as i f there would not be any t r o u b l e w i t h coa l r e s e r v e s . 
Numerous workers have come up w i t h es t imates o f the rese rves which 
range from 1 082 m i l l i o n tons i n p l a ce i n seams g r ea t e r than 3 f e e t 
t h i c k under l e s s than 2000 f e e t cover (Mackey 1946) to 254 m i l l i o n 
tons above the l e v e l o f the Highwood R i ve r (McEvoy 1919) and 
223 m i l l i o n tons above dra inage (Stevens 1951) . Mr. Horacek r e 
c a l c u l a t e d the rese rves and came to the c o n c l u s i o n , t ha t 210 m i l l i o n 
Ig t i n p l ace are e x i s t i n g . A r e p o r t prepared i n 1945 s t a t e s t ha t 



P A G E 

approx imate l y 30 m i l l i o n tons i n p lace may be s t r i p p a b l e a t tha t 
t ime . Taking the development o f modern min ing equipment from tha t 
t ime u n t i l today i n t o c o n s i d e r a t i o n , the open cu t p o t e n t i a l can 
probab ly be i n c r e a s e d . That means a min ing method would e i t h e r 
have to be open p i t or h y d r a u l i c as the s t r u c t u r e would prec lude 
the us ing o f any conven t iona l underground min ing method. D e t a i l e d 
su r f a ce mapping and d r i l l i n g would be r e q u i r e d to prove up the de
t a i l s o f p lans f o r e i t h e r method but the p rope r t y does appear to 
be w e l l s u i t e d f o r development by h y d r a u l i c underground methods. 
Many m i l l i o n s o f tons o f coa l e x i s t above dra inage nor th and 
south o f the Highwood R i v e r and numerous " c r o s s s t r i k e " seams 
- Cat Creek, Lineham Creek, e t c . would p rov ide a d d i t i o n a l access 
to the seams where s u b s t a n t i a l tonnages cou ld s t i l l be mined to the 
r i s e . 

The rese rve c a l c u l a t i o n o f Mr. Horacek i s shown i n Tab. 55. The 
rese rves are l o c a t ed i n f o u r main coa l seams present w i t h i n the 
Kootenay Formation named the Egber t , the Connors , the Douglas-
G lover and the H o l t i n o rder to descending s t r a t i g r a p h i c p o s i t i o n . 
Due to the comp lex i t y o f f o l d i n g i n the a r e a , t h i c k n e s s data i s 
c o n f l i c t i n g , but the t h i c knes s ranges shown on the map from 
Paul Dyson have been r e p o r t e d . A genera l c o n c l u s i o n would be tha t 
in any g i ven s e c t i o n , i t i s l i k e l y t h a t two seams exceed 15 f e e t 
each i n t h i c k n e s s . S i m i l a r l y , t h i c k n e s s e s exceeding 20 f e e t are f r e 
quen t l y r epor ted and p o s s i b i l i t i e s e x i s t f o r t h i c k n e s s e s exceeding 
40 f e e t . I t i s r e a l i z e d , t ha t these l a t t e r t h i c k n e s s e s probably 
r ep resen t t e c t o n i c t h i c k e n i n g of the coa l seams, but l i m i t e d areas 
o f such t h i c knes s would c o n t r i b u t e s i g n i f i c a n t tonnages o f po ten 
t i a l open p i t c o a l . Some of the raw coa l q u a l i t y i s a l s o compi led 
i n Tab. 55. However, i n g e n e r a l , the v o l a t i l e con ten t o f the 
Highwood coa l s ranges from 14% to 20% on a raw coa l b a s i s . On a 
washed coa l b a s i s , s l i g h t l y h ighe r va lues cou ld be a n t i c i p a t e d . 
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4.18 KAKWA RIVER DEPOSIT OF KAKWA MINES LTD. (CYPRUS MINES CORP.) 

The Kakwa R i ve r Coking Coal P r o j e c t i s owned by a s ynd i ca t e o f 
n ine r e s i d e n t s i n Edmonton, which have formed Kakwa Mines L t d . 
Th is s ynd i ca t e i s managed by Mr. Wa l te r F i l i p e k . 

Notus E x p l o r a t i o n Company, a w h o l l y owned s u b s i d i a r y o f Cyprus 
Mines C o r p o r a t i o n , has opt ioned the p rope r t y from Kakwa Mines L t d . , 
and A n v i l Min ing Co rpo ra t i on L i m i t e d d i d so f a r the e x p l o r a t i o n 
work f o r Notus. 

The op t i on agreement of Notus w i th Kakwa Mines L t d . ( s ynd i ca te ) 
i s a s t r a i g h t cash purchase o f the 100% Kakwa Mines L t d . shares 
f o r 3.8 M i l l i o n D o l l a r s . No r o y a l t i e s are i n c l uded i n the agree
ment. The op t i on pe r i od c o n s i s t s o f 4 p e r i o d s , each pe r iod i s 
one y e a r . At the end of 1972, the t h i r d o p t i o n p e r i o d was com
p l e t e d and 1.1 M i l l i o n D o l l a r s spent . At t h i s t i m e , the Japanese 
cok ing coal market was f ad i ng away, and Notus d i d not s t a r t the 
f o u r t h op t i on p e r i o d , which would have committed 250,000,000 
D o l l a r s cash to the s ynd i c a t e and doing 750,000,000 D o l l a r s worth 
o f work on the p r o p e r t y . Notus asked f o r an ex t ens i on of the 
f o u r t h op t i on p e r i o d , and t h i s ex tens ion was granted by the 
s ynd i ca t e s chedu l ing the commencement o f the f o u r t h pe r i od Octo 
ber 1 s t , 1973, but Notus f e e l s tha t the re i s s t i l l more t ime 
needed f o r thorough assessment o f the d e p o s i t and t h e r e f o r e the 
s ynd i c a t e was asked f o r another ex tens ion of the f o u r t h op t i on 
p e r i o d . The g r a n t i n g of t h i s ex tens ion i s i n p r o g r e s s . 

4.18.1 LOCATION 

The p rope r t y i s s i t u a t e d i n a remote but very p o t e n t i a l a r e a , 
t oge the r w i t h the d e p o s i t o f Woods Petroleum (ad jacen t l ease ) 
and oppos i t e the border o f B r i t i s h Columbia i s the Saxon Depos i t 
o f Denison Mines L t d . 60 m i l e s spur l i n e or p ipe l i n e has to be 
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REMARKS 

The t e s t s which g i ve the FSI of f o u r i n seam No. 3 i s not shown 
on the a t tached t a b u l a t i o n . We h o p e f u l l y f e e l t ha t we w i l l 
r e c e i v e more q u a l i f i e d i n f o r m a t i o n from Notus . 

4.19 KAKWA RIVER COAL PROJECT OF WOODS PETROLEUM OF CANADA LTD. 

The area i s owned by Woods Petro leum o f Canada L t d . , a 100% sub 
s i d i a r y o f Woods C o r p o r a t i o n . Except f o r produc ing o i l w e l l s 
(4611 equ i v a l en t b a r r e l s per day 1972) i n Canada, the company has 
no min ing e x p e r t i s e . The Canadian D i v i s i o n Manager, Mr. D. J . Ewing, 
i n d i c a t e d r e c e n t l y i n a meeting w i t h Dr. Lange, t ha t Woods Petroleum 
would s e l l the 20,480 acres l a r g e coa l l ease f o r a lump sum of 
6.0 M i l l i o n D o l l a r s , and a 3% Roya l t y on the coa l p r i c e . 

4.19.1 LOCATION AND ACCESS 

G e o g r a p h i c a l l y , the permit area i s s i t u a t e d i n the extreme western 
and c e n t r a l p a r t o f A l b e r t a , ad jacen t to the B r i t i s h Columbia -
A l b e r t a p r o v i n c i a l boundary (see.. Appendix 9)-. J o i n i n g the p roper ty 
are the coal areas of Denison Mines L t d . (Saxon Area i n B.C.) 
and Kakwa R i ve r o f Kakwa Mines L t d . (opt ioned by Cyprus Mines C o r p . ) . 
The area i s remote and the nea res t p roduc ing coa l mine i s Smoky 
R i v e r , 30 m i l e s south-east as the crow f l i e s . 

Two p o s s i b i l i t i e s f o r a r a i l w a y t r a n s p o r t a t i o n are e x i s t i n g : 

1. To P r i n c e Ruper t : app rox ima te l y 50 m i l e s new 
c o n s t r u c t i o n i s needed, p lus 
575 m i l e s e x i s t i n g r a i l w a y l i n e 
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2. To Vancouver: app rox ima te l y 60 m i l e s new 
c o n s t r u c t i o n i s needed, p lus 
625 m i l e s e x i s t i n g r a i l w a y l i n e 

4 .19 .2 COAL RESERVES 

The area i s i n v e s t i g a t e d by a few scout d r i l l h o l e s , some ch ip samples 
and two a d i t s , of which one i s i n o x i d i z e d c o a l . Dur ing t h i s 
i n i t i a l program, f ou r major coa l seams are developed i n the Commotion 
Fo rmat ion ; these seams des igna ted A , B, C and D i n ascending o r d e r , 
outcrop ma in l y above t r e e - l i n e a long the nor the rn p a r t of the permit 
a r ea . Seam th i cknesses i n the i n v e s t i g a t e d a r e a , based on hand 
t r ench ing and outc rop exposure , are as f o l l o w s : 

A Seam -- v a r i e s from l e s s than 5 f e e t to 15 f e e t t h i c k 
B Seam -- v a r i e s from 14 to 42.3 f e e t t h i c k 
C Seam -- v a r i e s from l e s s than 5 f e e t to 14 f e e t t h i c k 
D Seam -- v a r i e s from 9 f e e t to 21.5 f e e t t h i c k 

The es t imated average cumula t i ve t h i c k n e s s o f seams A, B, C and D, 
throughout the i n v e s t i g a t e d a r e a , i s 50 f e e t . 

Most o f the coal i n the i n v e s t i g a t e d area d ips to the south-west 
a t 40 to 60 degrees ; however, the coa l beds are somewhat f o l d e d 
and f a u l t e d , p a r t i c u l a r l y a long the more n o r t h e r l y p a r t o f the 
permit a r e a . 

P o s s i b l e coa l r ese rves i n the i n v e s t i g a t e d area based cn the above 
d a t a , are es t imated a t 232.5 m i l l i o n t ons . Th is r e se r ve f i g u r e i s 
on l y a rough approx imat ion o f p o s s i b l e coa l i n p l a ce measured 2500 f t 
down the d i p . The reserves are p laced w h o l l y i n the p o s s i b l e category 
as recovery o f the coal i s cons ide red p r o b l e m a t i c a l due to s t eep l y 
d i pp ing s t r u c t u r e . A p o r t i o n of 3 - 4 m i l l i o n tons i n p lace appears 
to be s t r i p p a b l e . 
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4.20 ISOLATION frlDGE DEPOSIT 

The I s o l a t i o n Ridge comprises a l ease o f 36,721 acres and i s 
s t i l l e x c l u s i v e l y owned by CanPac M i n e r a l s L i m i t e d . However, 
CanPac has c a l l e d f o r tenders on t h i s p r o p e r t y . The s u c c e s s f u l 
b idde r i s not y e t known. Our group d i d not p a r t i c i p a t e i n b i d d i n g , 
because the d e p o s i t i s not of i n t e r e s t to u s , due to a h igh phos
phor con ten t . Samples have been sent to Germany to t e s t i f 
d e l u t i o n o f phosphor can be done by means of b e n e f i c i a t i o n , but 
r e s u l t s have not y e t been r e c e i v e d . The l a t e s t i n f o r m a t i o n i s t h a t 
Granby Min ing has the o p t i o n c o n t r a c t on the p r o p e r t y , and i s 
conduc t ing e x p l o r a t i o n on work on the p r o p e r t y . 

4.20.1 LOCATION AND ACCESS 

The I s o l a t i o n Ridge p rope r t y i s l o c a t ed i n the south-west o f A l b e r t a , 
some 30 m i l e s nor th of the Crowsnest Pass and some 7 m i l e s eas t o f 
the Con t i nen t a l D i v i d e . The p roper t y may be reached from Coleman, 
on A l b e r t a Highway No. 3 i n the Crowsnest Pass , by way o f the 
A l b e r t a Fo res t S e r v i c e t runk road connec t ing Coleman w i t h Kananask is . 
The Fo res t S e r v i c e Branch road l e a d i n g to the p rope r t y leaves the 
Coleman - Kananaskis road a t M i l e 29 and f o l l o w s the v a l l e y of the 
Oldman R i v e r . From M i l e 9 o f the branch r o a d , the company's access 
roads reach out to a l l p a r t s of the p r o p e r t y . 

4 .20 .2 COAL RESERVES 

The economic reserves i n the nor th pa r t o f the I s o l a t i o n Ridge are 
l o c a t e d i n Seams No. 8 and No. 7. Fu r the r to the s o u t h , Seam No. 8 
i s l e s s impor tant and Seam No. 7 w i t h the bu lk o f r e se r ves i n t h i s 
area s p l i t s i n t o p l y 7 Upper and p l y 7 Lower. 
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4.21 COPTON DEPOSIT 

The Copton area belongs to a company c a l l e d Copton Excol L t d . , 
which i s a s ynd i ca t e and i s managed by Mr. Wa l te r F i l i p e k 
i n Edmonton. Copton Excol has op t ioned o f f the p rope r t y to 
Mc ln t y re Porcupine Mines L t d . Rumors e x i s t t ha t Amax Coal 
Company o f America has a cqu i r ed a p a r t i c i p a t i o n i n t h i s 
p roper ty and an e x p l o r a t i o n program i s planned f o r 1974. 

The coal in the Copton area i s of low v o l a t i l e matter content 
and t h e r e f o r e might be s u i t a b l e f o r our g roup , but the coal 
does not coke on i t s own and seems o n l y to produce a s a t i s 
f a c t o r y coke i n blends w i t h high v o l a t i l e c o a l . Th i s reason 
and the l i k e l y f i x e d p a r t i c i p a t i o n o f Amax as we l l as the 
l o s s - o p e r a t i n g Mc ln t y r e Porcup ine Mines L t d . Company may 
prevent a p a r t i c i p a t i o n of our group i n t h i s p r o j e c t . 

4.21.1 LOCATION 

The Copton East Coal d e p o s i t (des ignated by Mc ln t y r e Porcupine 
Mines L im i t ed as "No. 20 Mine Area " ) i s a north-western 
pa r t of the coal produc ing Smoky R i ve r Coal F i e l d ( F i g . 8 ) . 
This coa l f i e l d i s l o c a t e d i n west c e n t r a l A l b e r t a , 95 m i l e s 
from the town of Hinton and 11 m i l e s from the new min ing town 
of Grand Cache. The Copton d e p o s i t i t s e l f i s l o c a t e d a p p r o x i 
mate ly 7.5 m i l e s (as the crow f l i e s ) north-west o f the present 
p r epa ra t i on p l a n t . Ac tua l l eng th o f a haul road proposed 
from the c e n t r a l pa r t of the d e p o s i t ( i . e . B ig P i t - the area 
of major s t r i p p a b l e r e se r ves ) to the new, proposed p r e p a r a t i o n 
p l a n t s i t e on Sheep Creek , would be 7 to 8 m i l e s . 

The r a i l w a y d i s t a n c e from the present M c l n t y r e ' s p r e p a r a t i o n 
p l a n t to Vancouver Neptune Terminal i s 690 m i l e s . 
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Tab. 62 : SUMMARY OF SURFACE MIKE RESERVES 
COPTON EAST (NO.20 MINE AREA) 

Reserve B lock Leased Reserves Un leased Reserves 

SMALL PITS . 
In P l a c e 
1 0 3 L. Ton 

Waste and 
Overburden 

' 10 y a r d s 3 

In P l a c e 
R a t i o 

In P l a c e ! Waste and 
i - ' Overburden l O * L. ions l o 3 y a r d s 3 

In P l a ce 
R a t i o 

P i t Number 1 
2 
3 
4 
5 

7 

872 

887 
5 746 
1 243 
1 701 

177 

5 235 

5 367 
29 957 

4 909 
8 224 

981 

6 .8 

6.1 
5.2 
3.9 
4 .8 
5.5 

192 
1 809 

961 

1 780 

1 303 6.8 
12 047 1 6.7 

5 814 j 6.1 

9 920 5.6 | 

' i 
Is IN PLACE 10 626 ' 55 373 5.2 4 742 j 29 084 | 6.1 \ 

o 
!*~ 

RECOVERABLE * 9 298 56 701 6.1 
j i 

4 149 29 677 ! 7.2 

BIG PIT 

• j 
i 

! | 

j : 

Segment No. I 
II 
I I I 
IV 

16 733 
12 481 
61 080 
20 701 

120 577 
56 ICS 

663 137 
189 237 

7.2 
4 .5 

10.9 
9.1 3 313 

1 1 

! 1 
i 

30 277 ! 9.1 
I/O 

1 IN PLACE 110 995 1029 060 9.2 3 313 30 277 j 9.1 

o RECOVERABLE ** 97 351 1042 704 I 10 .7 2 900 30 690 10.6 

i GRAND TOTAL 
! I 

1 
1 I 

• 
• 

i 

IN PLACE 121 621 j 1084 433 8.9 
i 

8 055 ! 59 351 ; 7.4 

RECOVERABLE 
i 

105 649 1 1099 405 10 .3 7 049 

i i 
60 367 1 8.5 

based on average p i t l o s s e s o f 12 .5% 
based on 90% r e c o v e r y o f No.4 Seem and 

85% r e c o v e r y o f zone No . 7 
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4.22 PINE PASS DEPOSIT 

The P ine Pass Area belongs to Pan Ocean O i l L t d . Th i s company has 
opt ioned the area by 60% to Great West S tee l I n d u s t r i e s L t d . , a 
company i n Vancouver, B.C. Great West S tee l has seve ra l t imes 
i n d i c a t e d tha t they would accept pa r tne r s f o r the e x p l o r a t i o n 
of the p r o j e c t , but i n d i c a t i o n s o f coa l t h i cknesses encountered 
in a smal l i n i t i a l study area are not f a v o u r a b l e . Anyhow, vas t 
areas of the p roper ty are not y e t touched by any g e o l o g i c a l 
i n v e s t i g a t i o n and Great West S tee l p lans to spend $ 150,000 
i n 1974 f o r g e o l o g i c a l r econna issance i n v e s t i g a t i o n s . 

The area has a d i s t i n c t advantage, i f mineable coal t h i cknesses can 
be l o c a t e d , i n tha t i t i s s i t u a t e d on the nor thern end ad jacent 
to the P a c i f i c Great Eastern R a i l r o a d , and any mine would be i n 
t r u c k i n g d i s t a n c e to t h a t r a i l r o a d . Great West S tee l t h i nks o f 
a smal l o u t f i t w i t h approx imate l y 500 000 tons per yea r p roduc t ion 
from an underground mine. 

4.22.1 LOCATION AND ACCESS 

The p roper ty i s l o c a t e d i n B r i t i s h Columbia d i r e c t l y south of the 
P ine R i v e r . The Hart Highway p rov ides e x c e l l e n t access a long the 
nor thern s i d e of the a r ea . I t i s an a l l weather paved highway. 

A road passab le to p ick-ups i n good weather extends up Has l e r Creek 
from i t s j u n c t i o n w i t h the P ine R i ve r to a p o i n t ad jacen t to the 
o l d Has le r mine. Other than t h i s , no access i s a v a i l a b l e to 
v e h i c u l a r t r a f f i c w i t h i n the area o f i n t e r e s t . 

The P a c i f i c Great Eas tern R a i l r o a d passes by a t the nor thern 
end o f the p r o p e r t y , which extends to P r i n ce George. From there 
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the coal can be r a i l e d e i t h e r to Vancouver o r P r i n c e Rupert . 

The d i s t a n c e from Chetv/ynd to P r i n c e George i s 213 m i l e s and 
from P r i n ce George to Vancouver , the d i s t a n c e i s 426 m i l e s 
or to P r i n c e Rupert 467 m i l e s . 

4 .22 .2 COAL POTENTIAL AND COAL QUALITY 

The smal l p o r t i o n i n v e s t i g a t e d o f the t o t a l coa l l i c e n s e i s shown 
in F i g . 9. In t ha t a r e a , no r ea l economic seam was found 
dur ing the d r i l l i n g program i n January and February 1973. The 
presence o f coa l y zones t h i c k e r than 10 f e e t has been e s t a b l i s h e d 
by t h i s program, but u n f o r t u n a t e l y , wherever these zones were 
encountered - a t su r f a ce o r i n a d r i l l h o l e - they were c h a r a c t e r i s e d 
by numerous sha l y s p l i t s making the seam as a whole non-economic. 

The on ly seam encountered i n the d r i l l i n g program tha t appears to 
have economic p o t e n t i a l i s the "B" Seam. Th i s seam i s t h i c k e r than 
6 f e e t where l a s t known and seems to be e x c e l l e n t q u a l i t y f o r a 
low ash m e t a l l u r g i c a l grade cok ing c o a l . 

Vaste areas he ld by Pan Ocean are as y e t w h o l l y unknown. No f i r m 
conc lu s i ons can be drawn as to t h e i r p o t e n t i a l u n t i l t e s t holes 
have been d r i l l e d a t s e l e c t e d l o c a t i o n s . Th i s w i l l be done by 
Great West S tee l i n 1974. I t i s not wor thwh i l e to attempt more 
d e t a i l e d mapping of the su r f ace i n t h i s p o o r l y exp lo red area u n t i l 
these t e s t holes have been d r i l l e d . 

From a s t r u c t u r a l p o i n t of view the re does not appear to be l a rge 
(over 5 square m i l e s ) f l a t / l o w d i p a r e a s . However, the po-tential 
c e r t a i n l y e x i s t s f o r mineable areas o f 2 , 3 or 4 square m i l e s 
which might we l l be s u i t e d f o r the development o f 250 000 to 
500 000 tons per annum U/G mines , i f a s u i t a b l e seam i s p resen t . 
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