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1.0 SUMMARY 

The Ewin Pass Coal P rope r t y  c o n s i s t s  o f  e leven  B.C. Coal L icences Nos. 

282, 283, 286-289, 291, and 292 and 1300-1302, Group No. 264, cove r i ng  

approx imate ly  1949 hec ta res  o f  Crown coal  l a n d  (see Enclosures 1 and 

2) .  The p r o p e r t y  i s  he ld  by S h e l l  Canada Resources L i m i t e d  and operated 

by Crows Nest Resources L im i t ed ,  a  who1 l y  owned s u b s i d i a r y  o f  t h e  

former .  L icences were t r a n s f e r r e d  t o  S h e l l  Canada Resources i n  1979 

upon i t s  a c q u i s i t i o n  o f  t h e  p rev ious  L icencee The Crows Nest Pass O i l  

and Gas Company L i m i t e d  i n  1978. 

From June t o  October, 1980, an e x p l o r a t i o n  program was conducted on t h e  

Ewin Pass p rope r t y  t h a t  cons i s ted  o f :  

1. d r i l l i n g  s i x  diamond d r i l l  ho les  

2. backhoe and hand t r e n c h i n g  37 t r enches  

3. re-sampl i n g  t h e  t h r e e  1979 a d i t s  

4. con t inued  d e t a i l e d  g e o l o g i c a l  mapping o f  Ewin Pass Ridge 

5. 1  oca t i on  surveys 

6. ex tens i  ve rec lamat ion  work 
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S t r u c t u r a l l y  Ewin P a s s  Ridge i s  a  d i p - s l o p e  comparable t o  L i n e  Creek 

Ridge w i t h  an average westward d i p  o f  350 - 400. Diamond d r i l l i n g ,  

t r e n c h i n g  and c o n t i n u e d  g e o l o g i c a l  mapping r e c o n f i r m e d  t h e  g e n e r a l  

s t r u c t u r a l  p i c t u r e  b u t  revea led  f u r t h e r  c o m p l i c a t i o n s  due t o  f a u l t i n g .  

Mapping i n  1980 extended t h e  r e s e r v e  l i m i t s  t o  t h e  n o r t h  by 0.7 

k i l o m e t e r s  b r i n g i n g  t h e  reserves  t o  a p p r o x i m a t e l y  30 m i l l i o n  tonnes o f  

m e t a l l u r g i c a l  coa l  i n  p lace.  The p r o p e r t y  h o l d s  good p o t e n t i a l  f o r  open 

p i t  m in ing .  

The Coa l -Bear ing  Member o f  t h e  Kootenay Format ion  on Ewin Pass Ridge has 

f o r  some t i m e  been though t  t o  c o n t a i n  e x c e l l e n t  q u a l i t y  c o k i n g  c o a l .  

R e s u l t s  o f  1979 b u l k  sampl ing con f i rmed  t h e  good qua1 i t y  and e x c e l l e n t  

c o k i n g  c h a r a c t e r i s t i c s  o f  two o f  t h e  t h r e e  t h i c k e s t  seams.They average 

6.9% ash, 27.3% v o l a t i l e  m a t t e r ,  65.4% f i x e d  carbon and 8.5 F.S.I. I n  

1980 t e n  t o n n e  b u l k  samples were t a k e n  f r o m  each o f  t h e s e  two  seams i n  

o r d e r  t o  do more c a r b o n i z a t i o n  t e s t s .  



2.0 INTRODUCTION 

2.1 General  I n t r o d u c t i o n  

The Ewin  Pass p r o p e r t y  l i e s  w i t h i n  t h e  F r o n t  Ranges o f  t h e  Rocky 

Moun ta ins  i n  s o u t h e a s t e r n  B r i t i s h  Columbia. It i s  t h i  r t y - o n e  

k i l o m e t r e s  n o r t h  o f  Sparwood and twen ty - two  k i l o m e t r e s  sou th -eas t  

o f  E l k f o r d .  The p r o p e r t y  i s  l o c a t e d  i n  t h e  m i d d l e  p a r t  o f  S h e l l  - 
CNRL's C e n t r a l  B l o c k  o f  l i c e n c e s .  There a r e  two o t h e r  ma jo r  

p r o j e c t s  i n  t h i s  b l o c k :  Horseshoe Ridge t o  t h e  sou theas t  and t h e  

L i n e  Creek open p i t  mine development i m m e d i a t e l y  west o f  t h e  

l a t t e r .  The CNRL proposed coa l  p r e p a r a t i o n  p l a n t  i s  s i x t e e n  

k i l o m e t r e s  f r o m  t h e  p r o p e r t y .  

G e o g r a p h i c a l l y  t h e  Ewin Pass p r o p e r t y  ex tends  between: 

1140 4 2 '  and 1140 44'  o f  Western L o n g i t u d e  and 

490 5 7 '  and 500 03 '  o f  Nor the rn  L a t i t u d e  

on  NTS map shee ts  82 6/15 and 82 512. 

Main  access t o  t h e  p r o p e r t y  i s  f r o m  Highway 3 a t  Sparwood. It i s  

f o u r t e e n  k i l o m e t e r s  a long  a  main a l l - w e a t h e r  g r a v e l  road  used by 

Crows Nest  I n d u s t r i e s  l o g g i n g  o p e r a t i o n s  i n  t h e  area, t h e n  

f o u r t e e n  k i l o r n e t r e s  a long  t h e  L i n e  Creek Mine Road t h r o u g h  L i n e  

Creek Canyon and t h r e e  k i l o m e t r e s  a long  a  d i r t  road which goes up 

Ewin Pass Ridge. I n  a d d i t i o n ,  t h e r e  i s  access t o  t h e  n o r t h  p a r t  



o f  t h e  p r o p e r t y  v i a  Ewin Creek Road and t o  t h e  west v i a  Dry  Creek 

Road and D i p  Road (see  E n c l o s u r e  3).  

W i t h i n  t h e  p r o p e r t y  i s  a  network  o f  o l d  e x p l o r a t i o n  roads  

t h r o u g h o u t  t h e  area wh ich  i s  u n d e r l a i n  by c o a l  measures o f  t h e  

Kootenay F o r m a t i  on. 





2.2 Summary o f  Work Done 

2.2.1 Pre-1980 E x p l o r a t i o n  

Between 1968 and 1970 Crows Nest I n d u s t r i e s  L t d .  mapped t h e  

Ewin Pass p r o p e r t y  a t  a  s c a l e  o f  1:12,000 and d r i l l e d  e i g h t  

r e v e r s e - c i r c u l a t i o n  r o t a r y  h o l e s  (EP74 - EP77, EP79 - EP81, 

EP83). A l l  h o l e s  were d r i l l e d  on coa l  l i c e n c e s  286 and 289 

(see E n c l o s u r e  4  f o r  l o c a t i o n s  o f  t h e  d r i l l  h o l e s ) .  They 

were a l l  v e r t i c a l  and a l l  g e o p h y s i c a l l y  logged.  I n  t o t a l  

2132.6 met res  were d r i l l e d .  

I n  October ,  1970 John T. Boyd Company o f  P i t t s b u r g ,  

Pennsy lvan ia  summarized t h e  Ewin Pass e x p l o r a t i o n  and 

p resen ted  a  proposed mine area and r e s e r v e  c a l c u l a t i o n s  f o r  

t h e  p r o p e r t y .  

I n  1978 t h e  p r o p e r t y  was mapped by S h e l l  Canada Resources 

L i m i t e d  on s c a l e s  o f  1:24,000 and 1:12,000. Some coa l  seams 

were t r e n c h e d  and d e s c r i b e d .  I n  a d d i t i o n ,  t h e  f o l l o w i n g  

newly  f l o w n  a i r  photographs o f  t h e  area were o b t a i n e d  f rom 

N o r t h  West Survey Corp. (Yukon) L t d :  



High Leve l  photographs 1 :40 ,000 NW 55678 L i n e  6-S 

092-095 

Low Leve l  photographs 1:20,000 NW 61778 L i n e  4-S 

003-005 

The f o l l o w i n g  t o p o g r a p h i c  maps were c o n s t r u c t e d  f r o m  t h e s e  

photographs:  

Nor thwest  

N o r t h e a s t  

Southwest 

Sou theas t  

Zone J 

Zone J 

Zone K 

Zone K 

Zone B 

Zone C 

Zone J 

Zone K 

Zone 8 

Zone C 

U n i t s  69 ,  70 ,  79, 80 

U n i t s  89,  90, 99, 100 

U n i t s  61, 62, 71, 72 

U n i t s  81,  82, 91,  92 

U n i t s  9,  10 ,  19 ,  20 

U n i t s  1, 2,  11, 12 



I n  1979 t h e  proposed p i t  a rea o f  t h e  1970 Boyd e x p l o r a t i o n  

program was mapped i n  d e t a i l  a t  a  s c a l e  o f  1:2000; t h r e e  

a d i t s  were d r i v e n ;  150 m e t r e s  o f  t r e n c h i n g  was done; and 

some r e c l a m a t i o n  work was c a r r i e d  o u t .  

2.2.2 1980 E x p l o r a t i o n  Program - O b j e c t i v e s  and Work Summary 

O b j e c t i v e s  o f  t h e  1980 E x p l o r a t i o n  Program were:  

t o  g a i n  as much s t r u c t u r a l  and s t r a t i g r a p h i c  

i n f o r m a t i o n  as p o s s i b l e  f r o m  d e t a i l e d  mapping and 

e x t e n s i v e  t r e n c h i n g  and 6  diamond d r i l l  h o l e s  on 

l i c e n c e s  286-289 i n c l u s i v e .  

t o  map and t r e n c h  t h e  area i m m e d i a t e l y  n o r t h  o f  t h e  

e x t e n t  o f  t h e  1979 g e o l o g i c a l  map on coa l  l i c e n c e s  

286, 287, 282 and 283 t o  d e t e r m i n e  i f  t h e r e  was c o a l  

i n  t h i s  r e g i o n  and i f  it would be s t r u c t u r a l l y  

amenable t o  open p i t  m i n i n g .  

t o  t a k e  t e n  tonne  b u l k  samples f r o m  two o f  t h e  

t h i c k e s t  seams on c o a l  l i c e n c e s  286 and 289 f o r  

f u r t h e r  q u a l i t y  and c a r b o n i z a t i o n  t e s t i n g .  

t o  do f u r t h e r  r e c l a m a t i o n  work on t h e  p r o p e r t y  

p a r t i c u l a r l y  on c o a l  l i c e n c e s  286, 287 and 289. 



2.2.2.1 G e o l o g i c a l  Mapping ( E n c l o s u r e  4 )  

D e t a i l e d  g e o l o g i c a l  mapping was under taken  w i t h  

a  v iew t o :  

1. b e t t e r  d e f i n e  and ex tend  t o  t h e  n o r t h  

s u r f a c e  t r a c e s  o f  coa l  seams and r e s i s t a n t  

sandstone u n i t s ,  and 

2. g a i n  as much s t r u c t u a l  i n f o r m a t i o n  as 

p o s s i b l e .  

Mapping was c o n c e n t r a t e d  on Ewin  Pass Ridge t o  

t h e  n o r t h  o f  t h e  1979 g e o l o g i c a l  map as w e l l  as 

f u r t h e r  e v a l u a t i n g  t h e  geo logy  w i t h i n  t h e  1979 

map area - e s s e n t i a l l y  t h e  area w i t h i n  t h e  c r o s s  

s e c t i o n  g r i d  on t h e  g e o l o g i c a l  map ( s e e  

E n c l o s u r e  4) 

Mapping was done by c h a i n i n g  a long  roads and 

c h a i n  and compass t r a v e r s i n g  a long  t r a c a b l e  

o u t c r o p s .  Geology was p l o t t e d  d i r e c t l y  o n t o  

1 :2000 t o p o g r a p h i c  maps f r o m  t r e n c h e s  and i s  

p l o t t e d  on t h e  g e o l o g i c a l  map ( E n c l o s u r e  4 ) .  



2.2.2.2 T r e n c h i n g  

An e x t e n s i v e  t r e n c h i n g  program was c a r r i e d  o u t  i n  1980 on Ewin 

Pass. I n  a l l  29 backhoe t r e n c h e s ,  t o t a l l i n g - 5 5 0 5  mete rs  i n  l e n g t h  

and a v e r a g i n g  1 meter  i n  w i d t h ,  and 8  hand excavated t r e n c h e s ,  

t o t a l l i n g  405 mete rs  i n  l e n g t h  and a v e r a g i n g  0.5 mete rs  wide,  were 

dug. E x c a v a t i o n  o f  backhoe t r e n c h e s  was c a r r i e d  o u t  w i t h  a  225 

Backhoe. Laboure rs  were h i r e d  t o  d i g  t h e  hand t r e n c h e s .  A l l  

backhoe t r e n c h e s  were on e x i s t i n g  roads w h i l e  hand excava ted  

t r e n c h e s  were a l l  o f f  road. The purpose o f  t h e  t r e n c h i n g  program 

was: 

( 1 )  t o  l o c a t e  seams, 

( 2 )  t o  measure seam t h i c k n e s s e s ,  

( 3 )  t o  d e s c r i b e  seams, 

( 4 )  t o  g a i n  s t r u c t u r a l  i n f o r m a t i o n .  

Trench l o c a t i o n s  a r e  shown on t h e  G e o l o g i c a l  Map i n  E n c l o s u r e  4. 

Backhoe t r e n c h e s  a r e  l a b e l l e d  80TO t o  80T32. The s t a r t  o r  f i n i s h  

o f  a  t r e n c h  i s  marked w i t h  a + and coa l  l e n g t h s  i n  t h e  t r e n c h e s  

and a l l  s t r u c t u r a l  i n f o r m a t i o n  i s  reco rded  d i r e c t l y  on t h e  

g e o l o g i c a l  map. Hand excavated t r e n c h e s  a r e  l a b e l  l e d  80HT1-80HT8 

and any g e o l o g i c a l  i n f o r m a t i o n  ga ined f rom them i s  reco rded  on t h e  

map. The s t a r t  o r  f i n i s h  o f  a lmos t  a l l  backhoe t r e n c h e s  was 

surveyed.  (Backhoe t r e n c h e s  n o t  surveyed a r e  l a b e l l e d  as such on 

t h e  map.) Mapping o f  t h e  t r e n c h e s  was c a r r i e d  o u t  by c h a i n i n g  

f r o m  t h e  su rvey  n a i l  a long  t h e  t r e n c h .  Hand excavated t r e n c h e s  



were l o c a t e d  by c h a i n i n g  and compassing t o  them f r o m  known su rvey  

l o c a t i o n s  on roads.  They were t h e n  mapped by c h a i n i n g  and compassing. 

Coal seams i n  m s t  backhoe t r e n c h e s  were sampled and sent  t o  t h e  Crows 

Nest Resources l a b  i n  F e r n i e  f o r  p r o x i m a t e  a n a l y s i s .  E n c l o s u r e  5 

summarizes a1 1 t r e n c h  i n f o r m a t i o n .  P a r t  A i n c l u d e s  a1 1 backhoe t r e n c h  

i n f o r m a t i o n  i n c l u d i n g  t r e n c h  l e n g t h ,  wh ich seams were encountered,  

whether  o r  n o t  t h e y  were sampled and i f  t h e y  were, what sample numbers 

t h e y  were g i v e n ,  what t h e  t r e n c h  l e n g t h  o f  t h e  c o a l  seams was and what 

t r u e  t h i c k n e s s  was measured when such a measurement was p o s s i b l e .  P a r t  

B on hand excavated t r e n c h e s  i n c l u d e s  t r e n c h  l e n g t h s  and a d e s c r i p t i o n  

o f  what was found i n  t h e  way o f  c o a l  i n  these  t renches .  U n f o r t u n a t e l y ,  

i n  t h e  hand excavated t r e n c h e s  where coa l  seams were expected t o  be 

uncovered e i t h e r  t h e  overburden was t o o  deep (>1.25 m e t e r s )  o r  o n l y  

m ino r  coa l  b loom was encountered.  



SUMMARY OF TRENCH DATA 

A. BACKHOE TRENCHES E n c l o s u r e  5 

Th ickness  
o f  Seam 

Trench Trench Seams Measured 
Number Leng th  Encountered Sample Number i n  Trench 

\ 
\ 

80 T-0 400 'Upper 9 Not sampled 7.0 

M i d d l e  9 EPT-0 150.48-159.39 8.91 

'5 Not sampled 7.38 

\ 
80 T-3A 30 4 Not sampled 30.0 

80 T-4 80 ' 4 EPT-4 22.02-43.06 21.04 

80 T-5 140 \above  4 EPT-5 63.51-81.57 18.06 

\above 4 EPT-5 134.22-143.30 9.08 

80 T-6 80 ' above 4 EPT-6 38.65-43.30 14.76 

\ above 4 EPT-6 54.47-64.64 10.17 

80 T-7 130 \ above 6 Not sampled 19.13 

80 T-8 80 above 4 EPT-8 26.19-33.85 7.66 

True t h i c k n e s s  
o f  Seam (where 
Measurab le)  

m o s t l y  b loom 

m o s t l y  b loom 

m o s t l y  b loom 

f a u l t e d  

7.11 

2.46 

11.78 

f a u l t e d  

f a u l t e d  

f a u l t e d ,  on1 y 
p a r t  o f  seam 
exposed 

t r a c i n g  t o p  p a r t  
o f  seam 

immeasurable 

immeasurable 

immeasurable 

f a u l t e d  and 
f o l d e d  

immeasurable 



SUMMARY OF TRENCH DATA 

A. BACKHOE TRENCHES E n c l o s u r e  5 

T h i c k n e s s  
o f  Seam True t h i c k n e s s  

Trench Trench Seams Measured o f  Seam (where 
Number L e n g t h  Encountered Sample Number i n  Trench Measurable)  

70 \above 4 EPT-9 30.35-63.69 33.34 imneasurab le  
( m o s t l y  a long  
s t r i k e )  

170 s e v e r a l  
\ m i n o r  

seams ( 2  m 
t h i c k )  
above 4 Not sampled 

100 'above 4 Not sampled 8.94 irruneasurabl e 

\ a b o v e  4 Not sampled 4.38 a p p r o x . 1 . 9 0  

\ 
above 4 Not sampled >10.50 >2.0 (base 

unexposed) 

370 . 8 EPT-12 104.82-118.07 13.25 >7.60;top o f  
seam unexposed 

8 EPT-12 122.10-191.15 69.05 f o l l o w s  bo t tom 
o f  seam 

8 EPT-12 219.06-233.85 14.79 >1.70;sheared; 
t o p  o f  seam 
unexposed 

NOTE: Seam 8 a l s o  expected f r o m  a p p r o x i m a t e l y  60 m t o  100 m b u t  
overburden t o o  deep. 

120 - 8  EPT-13 50.68-68.31 17.63 sheared ,immeasur 
- a b l e  

' 8  EPT-13 88.83-110.13 21.30 sheared,immeasur 
- a b l e  

80 T-15-16 200 9 EPT-16 185.45-193.39 7.94 5.45 
NOTE: Seam 8 expected f r o m  0 t o  40 m ( a p p r o x i m a t e l y )  b u t  overburden 

t o o  deep. 



SUMMARY OF TRENCH DATA 

A. BACKHOE TRENCHES E n c l o s u r e  5 

Th ickness  
o f  Seam True  t h i c k n e s s  

Trench T rench  Seams Measured o f  Seam (where 
Number Leng th  Encountered Sample Number i n  T rench  Measurab le)  

80 4 EPT-17 13.65-21.98 8.33 >2.8; t o p  o f  
seam o n l y  
exposed 

180 5 EPT-18 11.61-16.91 5.30 a p p r o x i m a t e l y  
4.75 ( p a r t  o f  
seam i s  c rushed)  

4 12.42 6.60 
NOTE: Seam 5 expected a g a i n  f r o m  160 m t o  170 m ( a p p r o x i m a t e l y )  b u t  

ove rburden  t o o  deep. 
\ 

235 5 Not sampled 5.13 1.17 

\ 4 
Not sampled 13.20 immeasurable 

85 Y3 Not sampled 13.52 >5.82 

175 5 Not samoled 6.60 5.52 

4 Not sampled 10.10 8.90 

4 R i d e r  Not sampled 6.70 4.90 

325 ' lOB? Not sampled 6.14 3.13 

Not s a m ~ l e d  3.81 1.90; t o p  o f  
seam f a u l t e d  o f f  

9 Not sampled 1.95 f a u l t e d  seam 

9 Not sampled 19.39 8.66 ( f a u l t e d )  
NOTE: Seam 8 expec ted  f r o m  a p p r o x i m a t e l y  240 m t o  280 m b u t  

ove rburden  t o o  deep. 

NOTE: f r o m  300 m t o  325 rn t h e  t o p  1.5 m o f  seam 8 i s  exposed i n  t h e  
road c u t  above 80 T-23. The t r e n c h  i s  i n  overburden t o o  deep 
t o  expose any more o f  t h e  seam. 
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SUMMARY OF TRENCH DATA 

Trench Trench Seams 

A. BACKHOE TRENCHES E n c l o s u r e  5 

Th ickness  
o f  Seam True  t h i c k n e s s  
Measured o f  Seam (where 

Number Leng th  Encountered Sample Number i n  Trench Measurab le)  - 80 T-24 370 5 Not sampled 10.2 3.69 

80 T-29 
(Branch 1 )  

80 T-29 
(Branch 2) 

NOTE: 

210 
NOTE: 

170 
NOTE : 

125 

150 

20 

Seam 4 expected w i t h i n  t h e  140 m t o  180 m i n t e r v a l  b u t  
overburden t o o  deep. 

None 
Seam 5 expected w i t h i n  t h e  20 m t o  60 m i n t e r v a l  and Seam 4 
expec ted  w i t h i n  t h e  120 m t o  160 m i n t e r v a l  b u t  ove rburden  t o o  
deep. 

None 
Seam 4 expec ted  w i t h i n  t h e  40 m t o  80 m i n t e r v a l  b u t  ove rburden  
t o o  deep. 

5 EPT 29 36.86-40.95 4.09 3.02 

4 EPT 29 88.78-106.68 17.88 12.00(some 
sheared seams) 

4 R i d e r  EPT 29 120.04-123.28 3.24 1.25 

5 EPT 29 58.20-64.75 6.97 a p p r o x i m a t e l y  
3.00 (sheared)  

6? EPT 29 139.82-143.95 4.13 2.35 (sheared)  

8 Not sampled 

Not sampled 

Not sampled 

Not sampled 

* ( i n c l u d i n g  some carbonaeous s h a l e  beds) 

20 o n l y  b loom 
exposed 

4.5 immeasurable 

22* immeasurable;  
h i g h l y  f a u l t e d  

T o t a l  backhoe t r e n c h e s :  29 
T o t a l  l e n g t h  o f  backhoe t r e n c h e s :  5505 mete rs  



SUMMARY OF TRENCH DATA 

B. HAND EXCAVATED TRENCHES 

Trench  Trench 
Number Leng th  

EP 80 HT-1 100 

EP 80 HT-2 40 

EP 80 HT-3 20 

EP 80 HT-4 25 

EP 80 HT-5 30 

EP 80 - HT-6 50 

EP 80 HT-7 70 

EP 80 HT-8 70 

Seams Exposed 

?; m i n o r  c o a l  b loom; m o s t l y  overburden 

?; m i n o r  c o a l  bloom; m o s t l y  overburden 

?; m i n o r  c o a l  bloom; m o s t l y  overburden 

overburden  o n l y  

p o s s i b l y  some o f  Seam 4 ?; b u t  m s t l y  ove rburden  

m o s t l y  overburden 

some o f  Seam 8 b u t  m s t l y  overburden 

m o s t l y  overburden 

T o t a l  hand t r e n c h e s :  8 

T o t a l  l e n g t h  o f  hand t r e n c h e s :  405 mete rs .  
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Three a d i t s  were d r i v e n  i n  1979 i n t o  each o f  t h e  

t h r e e  t h i c k e s t  seams (Seams 4, 8 and 9) on Ewin 

Pass and two tonne b u l k  samples were t a k e n  f rom 

each. I n  1980 two o f  t h e  t h r e e  a d i t s  ( a d i t s  1 

and 2)  were aga in  b u l k  sampled w i t h  10 t o n n e  

b u l k  samples t a k e n  f r o m  each seam (Seam 4 and 

8 ) .  T a r g e t  T u n n e l l i n g  L t d .  was c o n t r a c t e d  t o  

t a k e  t h e  b u l k  samples. P r i o r  t o  sampl ing a  

channel  <ample was t a k e n  f r o m  t h e  c r o s s - c u t  i n  

b o t h  a d i t s  and sen t  t o  t h e  Crows Nest Resouces 

Lab i n  F e r n i e  t o  c o n f i r m  t h e  1979 FSI  channel  

sample va lues .  Ch c o m p l e t i o n  o f  b u l k  sampl ing 

channel  samples f r o m  t h e  c r o s s - c u t s  were taken,  

a g a i n  t o  r e c o n f i r m  t h e  F S I  v a l u e s .  

D u r i n g  t h e  w i n t e r  o f  1979-1980 a l l  1979 channel 

and auger samples were t e s t e d  a t  1.5 s p e c i f i c  

g r a v i t y  f o r  ash c o n t e n t  a t  t h e  Crows Nest 

Resources Lab i n  F e r n i e .  



The c r o s s - c u t s  i n  a l l  a d i t s  were channel  sampled 

i n  0.5 met re  i nc rements  t o  g a i n  i n f o r m a t i o n  on 

q u a l i t y  v a r i a t i o n  a c r o s s  each seam. The 

c r o s s - c u t s  i n  t h e  a d i t  i n t o  seam 9  was t o o  wet 

t o  d e s c r i b e  i n  d e t a i l  i n  1979 and i n  1980 t h i s  

c r o s s - c u t  was d r i e d  o u t  as much as p o s s i b l e  so 

t h a t  a  d e t a i l e d  d e s c r i p t i o n  o f  Seam 9  c o u l d  be 

ob ta ined .  

E n c l o s u r e  4  shows t h e  l o c a t i o n s  o f  a l l  a d i t s .  

Enc losu re  6 i s  an updated v e r i s o n  o f  t h e  1979 

a d i t  p l a n  v iews, p r o f i l e s  and seam d e s c r i p t i o n  

showing ash va lues  f o r  channel  and auger 

samples, p rox ima te  ana lyses  o f  c r o s s - c u t  

i nc rement  samples and, f o r  Seam 9, t h e  d e t a i l e d  

seam d e s c r i p t i o n .  E n c l o s u r e  7 on page 21  g i v e s  

t h e  p r e -  and p o s t -  b u l k  sample channel  F S I  check 

v a l u e s .  

2/ AAa .24 



ENCLOSURE 7 

Prox imate A n a l y s i s  

Be fo re  Bu lk  Sample 

( a t  1.5 S.G.) 

M o i s t u r e  

Ash % 

V o l a t i l e  M a t t e r  % 

F i x e d  Carbon % 

F.S.I. 

Prox imate A n a l y s i s  

A f t e r  Bu lk  Sample 

( a t  1.5 S.G.) 

M o i s t u r e  

Ash % 

V o l a t i l e  M a t t e r  % 

F i xed  Carbon % 

F.S.I. 

1980 CROSS-CUT CHANNEL SAMPLES 

A d i t  1 

Seam 8 

A d i t  2 

Seam 4 



2.2.2.4 D r i l l i n g  and Downhole Geophys ica l  Logg ing  

P r i o r  t o  1980, n i n e  r o t a r y  d r i l l  h o l e s  had been 

d r i l l e d  and logged  g e o p h y s i c a l l y  on Ewin Pass. 

The h o l e s  were EP74 - EP77, EP79 - EP81, EP83 

and EP84 and a r e  shown on E n c l o s u r e  4. 

I n  1980, s i x  diamond h o l e s  were d r i l l e d  and a r e  

p l o t t e d  on E n c l o s u r e  4  as EP lO l  - EP106. A l l  

ho les ,  w i t h  t h e  e x c e p t i o n  o f  EP 101, were 

d r i l l e d  on o r  b e s i d e  e x i s t i n g  roads. A  470 

meter  road was c o n s t r u c t e d  t o  s i t e  EP 101. EP lO l  

- EP105 were d r i l l e d  by Tonto D r i l l i n g  L t d .  and 

EP106 was d r i l l e d  by Acad ia  D r i l l i n g  L t d .  A l l  

h o l e s  were g e o p h y s i c a l  1  y  logged by Daves Logg ing  

Co. The s u i t e  o f  l o g s  which were r u n  on each 

h o l e  were d e n s i t y ,  n a t u r a l  g a n a ,  neu t ron ,  

c a l i p e r  and d e t a i l e d  d e n s i t y  o f  coa l  seams 

t h i c k e r  t h a n  1 mete r .  D i r e c t i o n a l  su rveys  o f  

each h o l e  were done w i t h  severa l  d i r e c t i o n s  

t a k e n  on a n g l e  h o l e s .  Water f o r  t h e  d r i l l  r i g s  

was t r u c k e d  t o  t h e  s i t e s  by  G a l l a n t  Water 

H a u l i n g  f r o m  a  c r e e k  one k i l o m e t e r  sou th  down 

t h e  Ew in  Pass P r o p e r t y  Road towards t h e  L i n e  

Creek Road. 
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A l l  h o l e s  were s t a r t e d  w i t h  HQ d r i l l  rods.  

However, i n  h o l e s  E P l O l  and EP106 a  s w i t c h  t o  NQ 

rods  was n e c e s s i t a t e d  when 75.14 i n  EP106 and a t  

209.1 i n  E P l O l  t h e  HQ rods  became s t u c k  i n  c o a l  

seams. 

A l l  d r i l l  c o r e  was logged  d e s c r i p t i v e l y  f r o m  a  

base l o c a t e d  a d j a c e n t  t o  d r i l l  s i t e  EP75. Core 

recovery  was c l o s e  t o  100% w i t h  t h e  e x c e p t i o n  o f  

coa l  seams where r e c o v e r y  v a r i e d  f r o m  60% t o  

100%. A l l  c o a l  semas were sampled f o r  p r o x i m a t e  

a n a l y s i s  i n  2 samples: 1 sample compr ised 

t h e  t o p  10% o f  t h e  seam and t h e  o t h e r  sample 

comprised t h e  remainder  o f  t h e  seam. See 

Enc losu re  8 f o r  a  sumnary o f  d r i l l  h o l e  da ta ,  

E n c l o s u r e  9 f o r  c o p i e s  o f  geophys ica l  l o g s  w i t h  

t h e  n a t u r a l  gamna-neutron l o g s  showing 

l i t h o l o g i e s  and E n c l o s u r e  10 f o r  t h e  d r i l l  c o r e  

d e s c r i p t i o n s  i n c l u d i n g  c o a l  seams p r o x i m a t e  

a n a l y s i s .  

Go lde r  A s s o c i a t e s ,  C o n s u l t i n g  Geo techn ica l  

Eng ineers  o f  Vancouver was h i r e d  t o d o  a  

g e o t e c h n i c a l  e v a l u a t i o n  o f  t h e  Ewin  Pass 

P r o p e r t y  f o r  i n p u t  i n t o  a  p r e l i m i n a r y  mine 

des ign .  The w r i t t e n  p o r t i o n  o f  t h e i r  e v a l u a t i o n  

i s  i n  Appendix A. 



2.2.2.5 L o c a t i o n  Surveys 

L o c a t i o n  su rvey  of t renches  and d r i l l  h o l e s  was c a r r i e d  o u t  by 

She1 t e c h  Canada. 

Conven t iona l  s u r v e y i n g  methods were used t o  d e t e r m i n e  l o c a t i o n s ,  

e l e v a t i o n s  and UTM c o o r d i n a t e s  o f  1980 d r i l l  l o c a t i o n s  and o f  one 

end o f  most backhoe t renches .  I n  a l l ,  33 p o i n t s  were surveyed. 

Appendix B shows a  p l o t  o f  t hese  p o i n t s  and c o n t a i n s  a  r e p o r t  on 

l o c a t i o n  surveys.  

2.2 .2 .6  Recl  amat ion  

The Ewin  Pass r e c l a m a t i o n  program was c a r r i e d  o u t  i n  J u l y ,  August 

and September, 1980. A  d e t a i l e d  r e p o r t  on Ewin Pass r e c l a m a t i o n  

i s  i n c l u d e d  i n  Crows Nest Resources L i m i e d  Annual R e c l a m a t i o n  

R e p o r t  f o r  Coal E x p l o r a t i o n  t o  December 31, 1980 - B. C. 

R e c l a m a t i o n  P e r m i t  # C54. T h i s  r e p o r t  was sent  t o  J. D. McDonald, 

P. Eng., S e n i o r  Rec lamat ion I n s p e c t o r ,  i n  V i c t o r i a ,  B. C., i n  

A p r i l ,  1981. A  b r i e f  summary o f  1980 r e c l a m a t i o n  work on Ewin 

Pass i s  as f o l l o w s :  

( 1 )  1980 o f f - r o a d  d r i l l  s i t e s  were r e c o n t o u r e d ,  seeded, 

f e r t i l i z e d  and raked; 
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( 2 )  1980 on- road d r i l l  s i t e s  where t h e  i n s i d e  road  bank had been 

excavated t o  accommodate t h e  d r i l l  had t h e  i n s i d e  bank 

r e c o n t o u r e d  t o  con fo rm w i t h  t h e  g e n e r a l  r o a d  bank 

c o n f i g u r a t i o n  and were seeded, f e r t i l i z e d  and raked;  

( 3 )  1980 t r e n c h e s  were f i l l e d  i n ;  

( 4 )  e x i s t i n g  roads n o r t h  o f  t h e  proposed p i t  l i m i t  ( e s s e n t i a l l y  

n o r t h  o f  t h e  c r o s s - s e c t i o n  g r i d  i n  E n c l o s u r e s  4 )  were 

r e c o n t o u r e d ,  seeded, f e r t i l  i z e d  and raked;  

( 5 )  s e v e r a l  roads w i t h i n  t h e  proposed p i t  area i .e. w i t h i n  t h e  

E n c l o s u r e  4 c r o s s - s e c t i o n  g r i d  were r e c o n t o u r e d ,  seeded, 

f e r t i l i z e d  and harrowed o r  raked;  

( 6 )  a l l  o t h e r  roads i n  t h e  proposed p i t  a rea ( o t h e r  t h a n  t h e  two 

main roads,  one on e i t h e r  s i d e  o f  t h e  r i d g e ,  t h a t  r u n  a lmost  

t h e  comple te  l e n g t h  o f  t h e  a r e a )  were c r o s s - t r e n c h e d ,  

seeded, f e r t i  1 i zed and harrowed o r  raked ; 

( 7 )  two  o l d  s l i d e  areas,  one each be low A d i t s  1 and 3, were 

hydroseeded and r o l l e d  w i t h  a sheep 's  f o o t  packer .  



( 8 )  t h e  main access road was b locked  o f f  f rom L i n e  Creek Road 

above t h e  Mines S e r v i c e s  area,  c u l v e r t s  were removed and t h e  

road was c r o s s - t r e n c h e d .  

R e c o n t o u r i n g  and f i l l i n g  i n  t r e n c h e s  was accompl ished w i t h  a  225 

backhoe, and some h e l p  f r o m  a D-7 c a t ;  c r o s s - t r e n c h i n g  was done 

w i t h  t h e  D-7 c a t ;  t h e  b u l k  o f  t h e  r e v e g e t a t i o n  program was 

c o n t r a c t e d  t o  I n t e r i o r  R e f o r e s t a t i o n  Company L i m i t e d  o f  Cranbrook,  

B. C. who used a  t r a c t o r  f o r  t h e  seed ing,  f e r t i l i z i n g  and 

h a r r o w i n g .  S teeper  roads were seeded and f e r t i l i z e d  by hand u s i n g  

a  b r o a d c a s t e r  and were hand raked.  

L i s t  o f  L i c e n c e s  on Which Work Was Per formed 

The f o l l o w i n g  l i s t  shows what work was c a r r i e d  o u t  on wh ich  

p a r t i c u l a r  c o a l  l i c e n c e s :  

Type o f  Work 

G e o l o g i c a l  Mapping 

Road Upgrad ing  

Road C o n s t r u c t i o n  

T rench ing  

A d i t s  

D r i l l i n g  

S u r v e y i n g  

Rec lamat ion  

Coal L i c e n c e  Number 

282,283,286,287,288,289 

286,287,288,289,291,292 

286 

282,283,286,287,289 

286,288,289 

286,287 

282,283,286,287,289 

282,283,286,287,288,289 



3.0 GEOLOGY 

General  Sta tement  

Bedrock on t h e  Ewin Pass p r o p e r t y  ranges f r o m  J u r a s s i c  F e r n i e  

Format ion  t o  t h e  Lower C r e t a c e o u s - J u r a s s i c  Kootenay Format ion.  

Nomenclature used i n  t h i s  r e p o r t  f o l l o w s  Gibson, 1977. See 

E n c l o s u r e  11 f o r  t h e  Tab le  o f  Fo rmat ions  and t h e i r  d e s c r i p t i o n s  

and E n c l o s u r e  12 f o r  a  T y p i c a l  S t r a t i g r a p h i c  S e c t i o n  f r o m  Ewin 

Pass Ridge. 

3.2 S t r a t i g r a p h y  

3.2.1 F e r n i e  Format ion 

The F e r n i e  i s  t h e  o l d e s t  f o r m a t i o n  w i t h i n  t h e  p r o p e r t y .  It makes 

up t h e  bo t tom one h a l f  t o  t w o - t h i r d s  o f  t h e  e a s t  s i d e  o f  Ewin Pass 

Ridge. It i s  a  mar ine sequence o f  r o c k s  dominated by d a r k - g r e y  t o  

b l a c k  sha les .  I n  a p p r o x i m a t e l y  100 m e t e r s  o f  t h e  t o p ,  t h e r e  i s  a  

t r a n s i t i o n  t o  t h e  "Passage Beds", a  sequence o f  s i l t s t o n e s ,  sha les  

and f i n e - g r a i n e d  sandstones i n t e r p r e t e d  t o  be a  p r o g r a d i n g  beach 

complex. 



TABLE O F  F O M T l O N S  

Norr i s  
1959 

ALBERTA 

Z 

Z 

Adanac 
0 
0 
Y llcmber 

Nc~-;;arch 
1953 

BRITISH 
COLUblBl A 

I 

ELK 

F O P J U T 1  ON 

Jansa 
1972 

ALBERTA- 
B . C .  

e T  

Elk 

El ember 

Coal 

Bearing 

Member 

Enclosure L1 

Gibson 

ALBERTA- 
B . C .  

Elk 

member 

Coal 

~ e a r i n g  

member 

Gibson 

Elk  

Formation 

Nist 

Mountain 

Formation 

Home 
Mmntaln Hbr 

Weary 

R i d g e  Hbr. 

FERNIE 



Kootenay Format ion 

I n  s o u t h e a s t e r n  B r i t i s h  Columbia and sou thwes te rn  A l b e r t a  t h e  

Kootenay Format ion i s  p a r t  o f  an eastward t h i n n i n g  wedge o f  

Jura-Cretaceous rocks.  The Format ion i s  d i v i d e d  i n t o  t h r e e  rock -  

s t r a t i g r a p h i c  u n i t s :  t h e  Basal  Sandstone Member, t h e  Coal -Bear ing 

Member and t h e  E l k  Member. 

3.2.2.1 Basal Sandstone Member 

A mass ive,  c l i f f - f o r m i n g  sandstone marks t h e  con fo rmab le  

t r a n s i t i o n  f r o m  F e r n i e  i n t o  t h e  Kootenay Format ion .  T h i s  u n i t  i s  

a  d i s t i n c t i v e  marker h o r i z o n  i n  s o u t h e a s t e r n  B r i t i s h  Columbia and 

sou thwes te rn  A l b e r t a .  It has been i n t e r p r e t e d  as b o t h  a  

d e l t a - f r o n t  sheet sand and a beach d e o o s i t .  

A t  Ewin Pass, t h e  Basal Sandstone can be d i s t i n c t l y  seen 

a p p r o x i m a t e l y  h a l f  way up t h e  e a s t  s i d e  o f  t h e  r i d g e  a t  t h e  sou th  

end a n g l i n g  i t s  way up t h e  r i d g e  n o r t h e r l y .  The Member i s  65 

mete rs  t h i c k  and i s  conformably  o v e r l a i n  by t h e  Coa l -Bear ing  

Member. 



3.2.2.2 Coal - B e a r i n g  Member 

In te rbedded  d a r k  grey ,  carbonaceous and a r g i l l a c e o u s  s i l  t s t o n e ,  

s i l t y  s h a l e ,  mudstone, f i n e - g r a i n e d  sandstone, m ino r  cong lomera te  

and t h i n  t o  t h i c k  seams o f  c o a l  c h a r a c t e r i z e  t h e  Coa l -Bear ing  

Member. T h i s  member has been i n t e r p r e t e d  as r e p r e s e n t i n g  e i t h e r  a  

d e l t a i c  o r  an i n t e r d e l t a i c  c o a s t a l  p l a n  marsh env i ronment .  

The Coa l -Bear ing  makes up t h e  t o p  one h a l f  t o  o n e - t h i r d  o f  t h e  

e a s t  s i d e  o f  Ewin  Pass R idge  and most o f  t h e  west s i d e .  

3.2.2 .3  E l k  Member 

Conformably o v e r l y i n g  t h e  Coa l -Bear ing  Member i n  t h e  

Fernie-Sparwood area i s  t h e  E l k  Member. Th ick ,  c l i f f - f o r m i n g  

sequences o f  sandstone, c o a r s e n i n g  upwards t o  cong lomera te  a r e  

i n t e r b e d d e d  w i t h  s i l t s t o n e ,  mudstone, sha le  and s p o r a d i c ,  t h i n  

seams o f  c o a l .  T h i s  Member has been i n t e r p r e t e d  as f o r m i n g  i n  an 

a l l u v i a l  p l a i n  env i ronment .  

The E l k  Member i s  p r e s e n t  towards  t h e  b o t t o m  o f  t h e  west  s i d e  o f  

Ewin Pass Ridge. I n  t h e  c e n t r e  p a r t  o f  t h e  p r o p e r t y  t h e  E l k  i s  i n  

t h e  v a l l e y  and does n o t  o u t c r o p .  However, i n  t h e  southwest  p a r t  

o f  t h e  p r o p e r t y  t h e  b a s a l  E l k  can be d i s t i n q u i s h e d  as a  p e r s i s t a n t  

sandstone u n i t  on a i  rpho tog raphs .  



S t r u c t u r e  

The Kootenay Format ion  i n  s o u t h e a s t e r n  B r i t i s h  Colurrb ia i s  l o c a t e d  

i n  t h e  F r o n t  Ranges o f  t h e  Rocky Mounta ins  w i t h i n  t h r e e  separa te ,  

e l o n g a t e  areas,  c o l l e c t i v e l y  c a l l e d  t h e  Crowsnest Coal f i e l d s .  The 

Ewin Pass p r o p e r t y  i s  l o c a t e d  i n  t h e  E l k  V a l l e y  C o a l f i e l d  which i s  

t h e  m s t  n o r t h e r l y  o f  t h e  Kootenay C o a l f i e l d s .  

The E l k  V a l l e y  C o a l f i e l d  i s  100 k i l o m e t e r s  l o n g  and ex tends  i n  a  

NNW d i r e c t i o n  f r o m  Crowsnest  Pass t o  t h e  A l b e r t a - B r i t i s h  Columbia 

boundary near  Kananaskis Lakes. The Kootenay Format ion i s  

p rese rved  i n  s t r u c t u r a l  lows w i t h i n  t h e  c o a l f i e l d ,  namely t h e  

F o r d i n g  R i v e r  S y n c l i n e  and t h e  down-dropped b l o c k  o f  t h e  E r i c k s o n  

Normal F a u l t .  The Ewin  Pass p r o p e r t y  i s  towards t h e  sou the rn  p a r t  

o f  t h e  F o r d i n g  R i v e r  S y n c l i n e  on i t s  e a s t e r n  f l a n k .  The s y n c l i n e  

i s  f u r t h e r  c o m p l i c a t e d  on t h i s  e a s t e r n  l i r r b  by t h r u s t  f a u l t i n g  

( F o r d i n g  T h r u s t ) .  E n c l o s u r e  13 shows t h e  genera l  g e o l o g i c a l  

s e t t i n g  o f  t h e  Ewin Pass p r o p e r t y .  

Bedding on Ewin Pass R idge  s t r i k e s  i n  a  g e n e r a l  190-200 

d i r e c t i o n .  D i p s  on t h e  r i d g e  a r e  t o  t h e  west v a r y i n g  between 20' 

and 60°, a v e r a g i n g  37". I n  p l a c e s ,  e s p e c i a l l y  i n  t h e  n o r t h  p a r t  

o f  t h e  area bedd ing i s  o v e r t u r n e d  t o  t h e  eas t .  The c r o s s - s e c t i o n s  

i n  E n c l o s u r e s  14-38 show t h a t  t h e  west s i d e  o f  t h e  r i d g e  

approaches a  d i p - s l o p e .  



The 1980 mapping, d r i l l i n g  and t r e n c h i n g  program uphe ld  t h e  

c o n c e p t i o n  o f  a  r e l a t i v e l y  s i m p l e  s t r u c t u r a l  concep t  f o r  Ewin Pass 

Ridge, p a r t i c u l a r l y  i n  t h e  sou th  h a l f  o f  t h e  p r o p e r t y .  The two  

t h r u s t  f a u l t s  on t h e  p r o p e r t y  p o s t u l a t e d  i n  1979 were c o n f i r m e d  by 

d r i l l i n g  i n  1980: h o l e  EP 102 showed t h e  9  seam repea ted  t w i c e  

and h o l e  EP 103 has a  r e p e a t  o f  t h e  8  seam. 

The f o l l o w i n g  s t r u c t u r a l  f e a t u r e s  were added t o  t h e  1980 

g e o l o g i c a l  map ( E n c l o s u r e  4) and c r o s s - s e c t i o n s  (Enc losu res  14 - 

38) i n  a d d i t i o n  t o  those  p u t  f o r t h  i n  t h e  1979 g e o l o g i c a l  r e p o r t .  

(1 )  Severa l  normal f a u l t s  on t h e  e a s t  s i d e  o f  Ewin  Pass Ridge i n  

t h e  sou th  h a l f  o f  t h e  g e o l o g i c a l  map area account  f o r  t h e  

d i s c r e p a n c y  between t h e  30'-50' d i p s  on t h e  e a s t  s i d e  o f  t h e  

r i d g e  and t h e  apparent  20" d i p  when seams i n  o u t c r o p  a r e  

p r o j e c t e d  t o  t h e  c o r r e s p o n d i n g  seams i n  d r i l l  h o l e .  Normal 

f a u l t s  have been i n t e r p r e t e d  i n  b o t h  h o l e s  EP 74 and EP 75. 

Mapping and a i r  photograph i n t e r p r e t a t i o n  i n  1979 r e v e a l e d  2  

normal f a u l t s  i n  t h e  sou the rn  q u a r t e r  o f  t h e  map area and 

t h e y  h e l p  s u b s t a n t i a t e  t h e  presence o f  t h e  2 a d d i t i o n a l  

normal f a u l t s  w i t h  a  down t h r o w  t o  t h e  eas t .  
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( 2 )  EP 101, EP 81, a i r  photograph i n t e r p r e t a t i o n  and mapping 

show a  t h r u s t  f a u l t  e x t e n d i n g  f r o m  t h e  s o u t h  e a s t  p a r t  o f  

t h e  map area i n  a  n o r t h w e s t e r l y  d i r e c t i o n  up t h e  v a l l e y  t o  

t h e  west  o f  Ewin Pass Ridge. Exposed i n  t h e  southwest  p a r t  

o f  t h e  map area,  t h i s  f a u l t  i s  unexposed t h r o u g h  m s t  o f  i t s  

l e n g t h .  

( 3 )  EP 105, EP 79, EP 106 and s u r f a c e  mapping b r o u g h t  t o  l i g h t  

an a d d i t i o n a l  t h r u s t  f a u l t  e x t e n d i n g  f r o m  a p p r o x i m a t e l y  

c r o s s  s e c t i o n  1400 N  ( E n c l o s u r e  28) t o  c r o s s  s e c t i o n  1900N 

( E n c l o s u r e  33) where it i s  c u t  o f f  by  a  normal f a u l t .  T h i s  

t h r u s t  f a u l t  comes t o  s u r f a c e  a g a i n  i n  c r o s s  s e c t i o n  2100N 

( E n c l o s u r e  35) and i s  exposed i n  o u t c r o p  i n  t h e  n o r t h e r n  

p a r t  o f  t h e  map area as w e l l  as b e i n g  p r e s e n t  i n  EP 106. 

( 4 )  The normal f a u l t  t h a t  c u t s  o f f  t h e  t h r u s t  f a u l t  ( d e s c r i b e d  

i n  ( 3 ) )  ex tends  f rom c r o s s  s e c t i o n  1400N ( E n c l o s u r e  28) t o  

c r o s s  s e c t i o n  2100N ( E n c l o s u r e  35 ) .  The down th rouwn s i d e  

i s  t o  t h e  west and t h i s  f a u l t  c u t s  o f f  t h e  s u r f a c e  

o u t c r o p p i n g  o f  seam 4 f r o m  c r o s s  s e c t i o n  1700N ( E n c l o s u r e  

31) t o  c r o s s  s e c t i o n  1900N ( E n c l o s u r e  33) and o f  seam 5 f r o m  

c r o s s  s e c t i o n  1700N ( E n c l o s u r e  31) t o  c r o s s  s e c t i o n  2100 

( E n c l o s u r e  35 ) .  



( 5 )  From c r o s s  s e c t i o n  2000N ( E n c l o s u r e  34) n o r t h  t h e r e  i s  an 

a d d i t i o n a l  t h r u s t  zone which i s  p r e s e n t  i n  seam 4  i n  EP 106 

and wh ich  c o m p l i c a t e s  t h e  s u r f a c e  geo logy  on t h e  t o p  o f  t h e  

r i d g e  f r o m  c r o s s  s e c t i o n  2000N ( E n c l o s u r e  34) t h r o u g h  t h e  

sadd le  a t  t h e  n o r t h  end o f  t h e  c r o s s  s e c t i o n  g r i d  and o n t o  

t h e  r i d g e  n o r t h  o f  Ewin Pass Ridge.  

Mapping a l s o  r e v e a l e d  some v e r y  m ino r  s y n c l i n e s  and 

a n t i c l i n e s  i n  t h e  n o r t h  h a l f  o f  t h e  map area.  T h e i r  axes 

appear t o  be s h o r t  (100  m e t e r s ) ,  t h e y  t r e n d  eas t -wes t  and 

t h e i r  p lunges a r e  t o  t h e  west. 
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3.4 Coal Geology 

Enc losu re  12 shows t h e  c o a l  seams p r e s e n t  on Ewin Pass Ridge. The c o a l  

seams a r e  c o r r e l a t a b l e  t o  t h e  seams on L i n e  Creek R idge ;  t h u s ,  seam 

numbers co r respond  t o  t h e  seam numering system a t  L i n e  Creek. Seams 4 

t h r o u g h  10A a r e  p r e s e n t  on Ewin  Pass Ridge w i t h  t h e  e x c e p t i o n  o f  Seam 7 

which i s  e i t h e r  n o t  p r e s e n t  o r  v e r y  t h i n  and d i s c o n t i n u o u s .  There a r e  

seams above Seam 4 up t o  t h e  b a s a l  E l k  Member b u t  t h e y  have n o t  been 

mapped i n  any d e t a i l  and t o  d a t e  appear t o  be v e r y  t h i n  ( l e s s  t h a n  1.5 

meters  t h i c k ) .  The main m ineab le  seams a r e  Seams 4, 5, 8 and 9. 

The average t h i c k n e s s  o f  Seam 4 f r o m  a d i t ,  t r e n c h i n g  and d r i l l  h o l e  

i n f o r m a t i o n  i s  8.1 mete rs .  From i n f o r m a t i o n  t o  d a t e  t h i s  seam may be 

t h i c k e n i n g  towards t h e  n o r t h  p a r t  o f  t h e  map area.  However, t h i s  t r e n d  

i s  masked b y  t h r u s t  f a u l t i n g  t h a t  occu rs  w i t h i n  t h e  seam b o t h  i n  o u t c r o p  

and a t  dep th .  Nonethe less ,  Seam 4 m a i n t a i n s  i t s  r e p u t a t i o n  o f  b e i n g  

v e r y  c l e a n  c o a l  (see p r o x i m a t e  a n a l y s i s  o f  Seam 4  - EP 106 and EP 105 i n  

Enc losu re  10) .  

Seam 5  averages  2.5 mete rs  t h i c k  and it t o o  appears t o  be t h i c k e n i n g  

towards t h e  n o r t h  p a r t  o f  t h e  map area.  However, aga in  i t may be 

t h r u s t i n g  t h a t  i s  g i v i n g  t h i s  i m p r e s s i o n  o f  t h i c k e n i n g .  



Seam 6  appears  f rom 1980 d r i l l  h o l e  i n f o r m a t i o n  t o  be a  c o n s i s t e n t l y  

p r e s e n t  seam on t h e  p r o p e r t y .  It surveys  0.6 mete rs  t h i c k .  

Seam 8, f r o m  d r i l l h o l e ,  t r e n c h  and a d i t  data ,  ave rages  13.3 mete rs  

t h i c k .  T h i s  seam t h i c k e n s  i n  t h e  m i d d l e  p o r t i o n  o f  t h e  map area and, 

l i k e  seams 4 and 5, i s  a f f e c t e d  by f a u l t i n g  i n  t h e  n o r t h  p a r t  o f  t h e  

p r o p e r t y .  L i k e  seam 4, i t s  q u a l i t y  i s  c o n s i s t e n t l y  good d e s p i t e  

s t r u c t u r a l  d i s t u r b a n c e  (see t h e  p r o x i m a t e  a n a l y s i s  f o r  seam 8  i n  d r i l l  

h o l e s  EP 105 and EP 106 i n  E n c l o s u r e  10).  

Seam 9 averages 9.0 mete rs  t h i c k .  F a u l t i n g  has repea ted  t h i s  seam t w i c e  

i n  t h e  s o u t h e r n  t h r e e  q u a r t e r s  o f  t h e  map area and t h r e e  t i m e s  i n  t h e  

n o r t h e r n  q u a r t e r .  Bo th  o u t c r o p  and d r i l l  h o l e  i n f o r m a t i o n  show Seam 9  

n o t  t o  be o f  as good q u a l i t y  as Seams 4 and 8. However, seam 9 was 

r e d e s c r i b e d  and sampled i n c r e m e n t a l l y  d u r i n g  t h e  1980 a d i t  program. The 

b o t t o m  2.1 mete rs  o f  t h e  8.3 mete rs  exposed i n  t h e  1979 c r o s s  c u t  a r e  

v e r y  s h a l y  c o a l .  I n  p a r t  t h i s  b o t t o m  p o r t i o n  o f  t h e  seam accounts  f o r  

t h e  o n l y  f a i r  q u a l i t y  o f  t h e  seam (see t h e  p r o x i m a t e  a n a l y s i s  and seam 

d e s c r i p t i o n  o f  Seam 9  i n  A d i t  3  - E n c l o s u r e  6 ) .  

L i t t l e  a d d i t i o n a l  i n f o r m a t i o n  was l e a r n e d  about  seams 10A and 10B d u r i n g  

1980. Bo th  seams were i n t e r s e c t e d  t w i c e  i n  EP 102 b r i n g i n g  t h e i r  

average t h i c k n e s s e s  t o :  Seam 108 - 1.6 mete rs  and Seam 10A - 1.6 

meters .  Bo th  seams a r e  h i g h l y  s h a l y .  



4.0 Coal Q u a l i t y  

One o f  t h e  p r ime  aims o f  t h e  1979 e x p l o r a t i o n  program on Ewin Pass Ridge 

was t o  o b t a i n  b u l k  samples o f  u n o x i d i z e d  coa l  f r o m  Seams 4, 8  and 9 f o r  

coa l  and coke t e s t i n g .  Two tonne b u l k  samples were t a k e n  f r o m  each seam 

and sen t  f i r s t  t o  B i r t l e y  Coal and M i n e r a l s  T e s t i n g  i n  Ca lgary  f o r  

washing and t h e n  t o  Canmet i n  Ottawa f o r  c a r b o n i z a t i o n  t e s t i n g .  The 

r e s u l t s  o f  t h e  B i r t l e y  t e s t s  were r e p o r t e d  i n  t h e  Ewin Pass Coal 

P r o p e r t y  G e o l o g i c a l  Repor t  f o r  Work Done D u r i n g  1979 and a r e  reproduced 

below i n  E n c l o s u r e  39. 

1979 Bu lk  Samples - B i r t l e y  Coal and M i n e r a l s  T e s t i n g  Cen t re  

Seam A d i t  Calcu.  

# # Washed % ADM % R.M. % Ash % V.M. % F.C. % S FSI  B a s i s  

8  1 y e s  4.8 0.4 6.3 27.0 66.3 0.51 8.5 ADB 

4 2 no 2.3 0.5 7.5 27.5 64.5 0.40 8.5 ADB 

9 3  Yes 4.5 0.4 8.5 21.6 69.5 0.56 5.0 ADB 

Enc losure  39 

The r e s u l t s  o f  t h e  c a r b o n i z a t i o n  t e s t i n g  by Canmet i n  Ottawa a r e  

i n c l u d e d  i n  Appendix C. 



T e s t i n g  of seam q u a l i t y  was c o n t i n u e d  i n  1980. Ten t o n n e  b u l k  samples 

were t a k e n  f r o m  A d i t s  1 and 2 and a g a i n  sent  t o  B i r t l e y  Coal and M i n e r a l  

T e s t i n g  i n  C a l g a r y  f o r  washing and t h e n  t o  Canmet i n  Ottawa f o r  

c a r b o n i z a t i o n  t e s t i n g .  Pre-  and p o s t -  b u l k  sample c r o s s - c u t  channel  

samples were t a k e n  t o  c o n f i r m  t h e  r e s u l t s  o f  t h e  b u l k  sample (see  

E n c l o s u r e  7 ) .  At t h e  t ine  o f  w r i t i n g  o f  t h i s  r e p o r t  r e s u l t s  f r o m  

n e i t h e r  B i r t l e y  n o r  Canmet had been rece ived .  I n  a d d i t i o n  t o  t h e  b u l k  

samples f r o m  A d i t s  1 and 2 t h e  f o l l o w i n g  samples were t a k e n  f o r  c o a l  

q u a l i t y  t e s t i n g  i n  1980 and sen t  t o  t h e  Crows Nest  Resources l a b  i n  

F e r n i e  f o r  p r o x i m a t e  a n a l y s i s :  

( 1 )  0.5 m e t e r  i nc rement  samples ( o r  i nc rements  t o  t h e  c l o s e s t  n a t u r a l  

b r e a k )  f r o m  t h e  c r o s s - c u t s  i n  A d i t s  1, 2  and 3. See t h e  a d i t  

p l a n s  i n  E n c l o s u r e  6 f o r  t h e  p r o x i m a t e  a n a l y s e s  o f  t h e s e  samples. 

( 2 )  Samples f r o m  m a j o r  seams ( t h i c k e r  t h a n  1 m e t e r )  i n  t h e  

d r i  11 h o l e s .  Two samples were t a k e n  f r o m  each seam: one 

i n c l u d i n g  t h e  t o p  10% o f  t h e  seam and t h e  o t h e r  i n c l u d i n g  t h e  

b o t t o m  90% o f  t h e  seam. The r e s u l t s  o f  t h e  p r o x i m a t e  a n a l y s i s  on 

t h e s e  samples a r e  reco rded  i n  t h e  d r i l l  c o r e  d e s c r i p t i o n s  i n  

E n c l o s u r e  10. 

( 3 )  Samples f r o m  seams exposed i n  t r e n c h e s .  E n c l o s u r e  5 shows wh ich  

t r e n c h e s  were and which were n o t  sampled. (On ly  seams which were 

exposed as a c t u a l  c o a l  and n o t  m s t l y  b loom were sampled).  

Appendix  D i s  a  l i s t  o f  t h e  p r o x i m a t e  ana lyses  done on t h e  t r e n c h  

samples. 
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5.0 , MINEABILITY AN0 COAL RESERVES 

Prev ious  e x p l o r a t i o n  on t h e  Ewin Pass p r o p e r t y  i n d i c a t e d  t h a t  t h e r e  was 

open p i t  p o t e n t i a l  f o r  a  1.2 k i l o m e t e r  b y  0.7 k i l o m e t e r  area on Ewin 

Pass Ridge. A  d i p - s l o p e  s i t u a t i o n  e x i s t s  i n  t h i s  area comparable t o  t h e  

L i n e  Creek Ridge Mine area.  There a r e  a p p r o x i m a t e l y  400 mete rs  o f  t h e  

Coal B e a r i n g  Member o f  t h e  Kootenay Format ion p reserved  on t h e  r i d g e  

w i t h i n  wh ich  t h e r e  i s  an aggrega te  t h i c k n e s s  o f  41.9 mete rs  o f  c o a l  i n  5  

mineable seams. 

I n  1970, John T. Boyd Co., on t h e  b a s i s  o f  e i g h t  d r i l l  h o l e s  and 

g e o l o g i c a l  mapping c a l c u l a t e d  t h e  f o l l o w i n g  r e s e r v e s  f o r  Ewin  Pass: 

Proven P a r t i a l l y  T o t a l  

Proven 

M e t a l l u r g i c a l  coa l  t o n s  ( m i l  1  i o n s )  17.2 11.1 28.3 

Ox id i zed  c o a l  t o n s  ( m i l  1  i o n s )  - 3.0 - 2.0 - 0  

T o t a l  t o n s  ( m i l l i o n s )  20.2 13.1 33.3 

S t r i p p i n g  r a t i o  8.53 9.85 9.05 



I n  1980, t h e  e n g i n e e r i n g  depar tment  o f  Crows Nest  Resources L i m i t e d  

c a l c u l a t e d  22.3 m i l l  i o n  tonnes o f  m e t a l l u r g i c a l  coa l  i n  p l a c e ,  19.6 

m i l l i o n  tonnes  o f  r e c o v e r a b l e  c o a l  and 15.5 m i l l i o n  tonnes o f  c l e a n  c o a l  

f o r  Ewin Pass based on t h e  1979 G e o l o g i c a l  Repor t .  These r e s e r v e s  can 

be p laced  i n t o  t h e  Proven and Probab le  r e s e r v e  c a t e g o r i e s .  

I n  1980 mapping was c o n c e n t r a t e d  towards  t h e  n o r t h  p o r t i o n s  o f  Ewin Pass 

R idge  i n  an a t t e m p t  t o  g a i n  more i n f o r m a t i o n  on t h e  geo logy  and t o  see 

i f  t h e  p o t e n t i a l  p i t  area c o u l d  be ex tended f u r t h e r  n o r t h  f r o m  i t s  

p r e v i o u s  n o r t h e r n  l i m i t  i n  t h e  v i c i n i t y  o f  c r o s s - s e c t i o n  1600N i n  

Enc losu re  4. Reserve c a l c u l a t i o n s  on t h e  1980 g e o l o g y  w i l l  be comple ted 

i n  t h e  s p r i n g  o f  1981 b u t  t h e  e s t i m a t e d  a d d i t i o n a l  r e s e r v e s  f o r  t h e  

extended p i t  a r e  7.7 m i l l i o n  tonnes i n  p l a c e .  T o t a l  p o s s i b l e  r e s e r v e s  

f o r  Ewin Pass a r e  t h e r e f o r e  30 m i l l i o n  tonnes o f  m e t a l l u r g i c a l  coa l  i n  

p lace.  



6.0 COST STATEMENT 

Costs f o r  t h e  1980 e x p l o r a t i o n  program on the  Ewin Pass p rope r t y  are 

t abu la ted  i n  Enclosure 40, t he  A p p l i c a t i o n  t o  Extend Term of Licence. 

The enclosure g ives  the  na ture  o f  t he  expend i tu res  referenced t o  t h e  

coal l i c e n c e s  on which work was performed. To ta l  cos t  o f  t h e  1980 Ewin 

Pass Program was $503,514.18. 
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8.0 PROFESSIONAL VERIFICATION OF REPORT 

E n t i t l e d :  Ewin Pass Coal P r o p e r t y  
G e o l o g i c a l  Repor t  
f o r  Work Done 
Dur ing  1980 

C a t h a r i n e  Beavan p lanned and c a r r i e d  o u t  t h e  1980 g e o l o g i c a l  f i e l d  program on 
Ewin Pass B. C. Coal L icences h e l d  by Shel 1  Canada Resources L i m i t e d .  She 
a l s o  prepared t h i s  r e p o r t .  Mr. Frank Martonhegyi  superv i sed  t h e  a c t i v i t y  o f  
t h i s  program under t h e  genera l  d i r e c t i o n  o f  t h e  unders igned.  

C a t h a r i n e  Beavan, B. Sc., g radua ted  i n  Geology f rom M c G i l l  U n i v e r s i t y ,  i n  
1970. She completed a l l  course work towards a  M.Sc. degree i n  Geology i n  
1979. Her exper ience  w i t h  Western Canada coa l  e x p l o r a t i o n  s i n c e  1977 i n c l u d e s  
p o s i t i o n s  w i t h :  

- B. P. Coal, Ca lgary ,  A l b e r t a  
- Crows Nest I n d u s t r i e s  Ltd., Calgary,  A l b e r t a  
- Crows Nest Resources L i m i t e d ,  Ca lgary ,  A l b e r t a  

Frank Mar tonhegy i ,  M.E., g radua ted  i n  M in ing  G e o l o g i c a l  E n g i n e e r i n g  f rom t h e  
U n i v e r s i t y  o f  t h e  Heavy I n d u s t r y ,  Hungary, i n  1962; and r e c e i v e d  pos t -g radua te  
t r a i n i n g  a t  t h e  U n i v e r s i t y  o f  Saskatchewan, Saskatoon, i n  1969-1971. H i s  
exper ience  i n  Western Canadian coa l  e x p l o r a t i o n  s i n c e  1971 i n c l u d e s  p o s i t i o n s  
w i t h :  

- CanPac M i n e r a l s  Ltd., Calgary,  A1 b e r t a  
- She1 1  Canada Resources L td . ,  Ca lgary ,  A l b e r t a  
- Crows Nest Resources L i m i t e d ,  Calgary,  A1 b e r t a  

H is  p r i o r  exper ience  i n c l u d e s  underground coa l  m in ing  geology,  g e o t e c h n i c a l  
e n g i n e e r i n g  and geochemis t ry  i n  Hungary, A u s t r i a  and Canada. 

He c u r r e n t l y  h o l d s  t h e  p o s i t i o n  o f  Sen io r  S t a f f  G e o l o g i s t  f o r  Crows Nest 
Resources L i m i t e d  s u p e r v i s i n g  coa l  e x p l o r a t i o n  i n  B r i t i s h  Columbia. 

I c o n s i d e r  b o t h  t h e  a forement ioned g e o l o g i s t s  t o  be w e l l  q u a l i f i e d  t o  
under take  r e s p o n s i b i l i t i e s  t h e y  were ass igned f o r  t h i s  p r o j e c t .  I am 
s a t i s f i e d  t h a t  t h e  a t t a c h e d  r e p o r t  d a t e d  A p r i l  30, 1981 has been competent ly  
prepared and j u s t l y  r e p r e s e n t s  t h e  i n f o r m a t i o n  o b t a i n e d  f rom t h i s  p r o j e c t .  

A p r i l  30, 1981. 

2fAAa .47 

& J. J. Crabb, P. Eng. 



Rovince of British CdumMa - 
Ministry of Energy, Mine. and Petroleum Reswrces 

Enclosure 40 

APPLICATION T O  EXTEND TERM OF LICENCE 

B o l t o n  Agnev I, .................................. agent for ... .S.?e?J. .Re.s.?U.r.C.e.s. Ci.m.i-tCe.d. . 
INmm*) I Nmml 

P.O. Box 100 ................................... .................................... 
1Addr.u) (Addr-sl 

Calgary,  A l b e r t a ,  T2P 2H5. ................................... ................................... 
Valid FMC No. ?.0.7.5.6.8. ................. 

. hereby apply to the Minister to extend the term of Coal Licence(s) No(s). 2.8.2.,. .2.8.3.,. 28.6. .tP. 2.89. hcl...,. 

291, 292, 1300, 1301 6 1302; ll.+ice~~;*-??j9.H~~:.ar.e.s ................... .................................... 
for a further period of one year. 

3. 1 am allowing the following Coal Licencels) No(*). to  forfeit. . N/A .....................-.....-.... 

4. 1 have performed, or caused to be performed, during the period . ,J.axuary. 3.0.,. 198D. ............... to 

...... .JV!uar~ .??, :............. 198.1 .. ..work to the value of at least $ .54? 401 r 8 4 .  ...... 
on the location of coal licence(s) as follows: 

CATEGORY OF WORK 
Licence(s1 NOIS). Apportioned Cost 

Geological mapping ................................... 282,283,286-289,291,292 .3!Po26?P:??. .. 
Surveys: Geophysical ................................................. 

Geochemical ......................... ........................ 
.*.................... ... Other: L o c a t i o n  282,2.8.3.,?.8.6.-28.9. 5,950-00 

Road construction ..................................... 286-289, 291, 292 ?P15??:8?. .. 
Surface work ......................... 282, 283, 286-289 .... l6,'974.25 ................__.. 

- 286, 288, 289 
Underground work' ....................:............... .?fi 2 ??? : 00. .. 

282, 286 Drilling ....................................... ???>?64:1(8. - .  
282, 286, 288, 289 39,780.27 ................................................. Logging, sampling, and testing 
282, 283, 286-289 

Reclamation 
73,995.20 ................................................. 

Other work (specify) ................................................. 
Off-property costs ?! 18>.70 ............ 2 . .  ...... 

5. 1 wish to apply $. 54?;401.,.84. .. of this value of work on Coal Licence(s1 NoM. .................... 
.... 282.,. ???.,. ??P:???. Lnc!:,. ??!.,. ???,. .!?!'PI. I?P!,. !.?P?. ......................... . . .  - . . .  - . 

.................. 6. 1 wish to pay cash in lieu of work in the amo& of $. P/b. ; : on Coal Licenceb) Nols). 

................................................................................ 
7. The work performed on the location(~) is detailed in  the attached report entitled . . Ewin. ?a??. G ? 9 ! 9 g k ? l .  . 

?e.~?.r.t. .'??. ?.a?. .=up?j::ed. i p .  pp+,. !?Pi. P i p -  ?ass. I ; e ? l o g i c a l . ! k ~ e r t .  189.aad. -. 
. Mt. M i c h a e l  . G e o l o g i c a l  R e p o r t  '80 w i l l  b e  submi t  ........................................ . . .  - .  . . . . . .  - 7 : -  . .:. ,.- :i:. - . -. - . . . . i > .- .- &:L 

1981.01.28 ................................... 
I0.t-I  

.............. 
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EWIN PASS PROJECT P a r t  o f  Group #264  

~ ~ p l i c a t i o n  t o  ex tend  t e r m  of l i c e n c e  f o r  t h e  e n t i r e  g roup  was s u b m i t t e d  January  28th,  1981 

CATEGORY OF WORK 

GEOLOGICAL MAPPING Yes P4 . No D 

Area (Hectsres) Scale Duration 
Reconnaissance . ................. ............................... 
Detail: Surface .......................................... 1 : 2000 ' J04. mardays 

Undsrprwnd ...................................................... 
...................................................................... *Other(s~ecify) 

............................................................................... 
Total Con S . !!:???:??. 

GEOPHYSICALIGE0CHEM)CAL SURVEYS Yes No 0 
Method .......................................................................... 
Grid ............................................................................ 
Topographic .. L!'c?ti??. s ~ ~ ? ~ .  .................................................... 

..................................................................... *Other(spccifyl 

Total Con S . . >t?>P:PP. 
ROAD CONSTRU ION 7 Yes B No 

. . Length . .I.?. km upkr?d!?g. -F?j?fe???%! .. Width -5. .nl .............................. 
On Licence(s1 Nofsi. .. 8 6 ~ 2 8 ?  s . z ? i  a .??? .............................................. 
Accessto ......................................................................... 

TotalCon 5 .?6?!??:8?. 
SURFACE WORK Yes rn No El 

Length Width Depth Con 
Trenching ..... ! : ! .. . . . . . .  .& .... .UP. to 2 ~ .  .............. :. ......... 
Seam Tracing ......................................................... 
Crosscutting ......................................................... 

'Otherfspecify) ................................................................... 

UNDERGROUND WORK Yes No 
Maximum No. of 

No. of Adiu Length Holes Total Metres Cost 
Test Adits , ...... . , ...... .......................... 

............................ 'Ofher workings.. fe:++ng. thfee :+?stk:?g .?d.i:t:s: : : : : : 

DRILLING Yes f?3 No 0 
No. of 

Hole Size Holes Total Metres Cost 
Core: Diamond .-k‘Q........ . . . 6 . . . .  ..1369.2......... ............ 

Wireline ................................................ 
Rotary: Conventional . . ............................................. 

Reverse circulation ................................................ 
*Other(specify) ................................................................... 
............................................................................. 

Contractor. .5 .P?les. .: .T?n.t.~. Dri l l ing* .  !. fi?k. :.*~?c!i? .?+!i?g. ...... 
Where is the core stored? ... ??. .%%. ..................................... 

~ o t a l  Con s .???9?64.88 
LOGGING. SAMPLING AND TESTING Yes El No 

Lithology: Drill sa-rrples 0 Core samples 5 Bulk samples 
Logs: Gamma.neutron Density 5 

'Other Gpecifyl .... F?~!P~~.!o~ ........................................ 
Testing: Proximate analvrit FSI n Washability I3 

Carbonization Petrographic Plasticity 0 
'Other (specify) T o t a l  Cost:  $39,780.27 ....................................................... 
OTHER WORK (specify details) 
R.e.cJamatipn. 7 .  sf?f?ding,. feftil  j + g ,  fiqr?w.+g. existipg. ??ads. o ld.adi  

. ........... : .... !if es .and .new .d+. .site.s. on CL ???,. ?8?, ?85:?89.. 
Total Cost 

Total Expenditures 

Cost 

O r i g i n a l  d a t e d  .O 1. ..% ..- ............... ... 
(Dard 



APPENDIX A 



A f f  Golder Associates 
WDT CONSULTING GEOTECHNICAL ENGINEERS 

REPORT TO 
CROWS NEST RESOURCES LTD. 

0 bi 
GEOTECHNICAL STUDIES (PART A) 

AT THE EWIN PASS PROSPECT 

SPARWOOD, BRITISH COLUMBIA 

DISTRIBUTION: 

3 copies - Crows Nest Resources Ltd. 
Calgary, Alberta 

2 copies - Golder Associates 
Vancouver, British Columbia 

November 1980 



TABLE OF CONTENTS 

PAGE - 

1 .0 INTRODUCTION 

1.1 Geology 
1.2 Hydrology 

2.0 GEOTECHNICAL MAPPING AND LOGGING 

2.1 Geotechnical Mapping 
2.2 Geotechnical Logging 

3.0 GROUKD WATER INVESTIGATIONS 

3.1 Piezometer Installations 
3.2 Testing and Plonitoring 

3.2.1 Falling Head Tests 
3.2.2 Water Level Monitoring 

4.0 SAMPLING FOR ROCK STRENGTH TESTING 

5 .O FUTURE WORK (PART B) 

Golder Associates 



LIST OF TABLES 

Table 3-1 Piezometer Installations 

Table 3-2 Permeability Testing - Typical Data for Falling Head Test 
Table 4-1 List of Core Samples Taken 

Golder Associates 



LIST OF FIGURES 

Figure 1 

Figure 2 

Figure 3 

Figure 4 

Figure 5 

Figure 6 

Figure 7 

Figure 8 

Site Location Plan 

Site Plan Showing Location of Mapped Exposures, Drill Holes 
and Piezometer Installations 

Plotted Falling Head Permeability Test Results 

Piezometer Response E.P. 102 

Piezometer Response E.P. 103 

Piezometer Response E.P. 104 

Piezometer Response E.P. 105 

Piezometer Response E.P. 106 

APPENDIX I 

Figure 1-1 Legend for Core Logs - Summary Geotechnical Logs 

Golder Associates 



1 .0 INTRODUCTION 

T h i s  r e p o r t  p r e s e n t s  t h e  g e o t e c h n i c a l  d a t a  c o l l e c t e d  d u r i n g  t h e  

1980 e x p l o r a t i o n  d r i l l i n g  program on t h e  Crows Nest R e s o u r c e s  L t d .  ( C N R L )  

Ewin P a s s  p r o p e r t y  e a s t  of E l k f o r d ,  B.C.,  s e e  F i g u r e  1. 

The i n t e n t  of t h e  g e o t e c h n i c a l  phase of the  f i e l d  p r o g r a m  was t o  

g a t h e r  f i e l d  d a t a  which could  a c t  a s  a  founda t ion  f o r  g e o t e c h n i c a l  i n p u t  i n  

any p r e l i m i n a r y  mine d e s i g n ,  and be used t o  a s s e s s  the  r e q u i r e m e n t s  of any  

f u r t h e r  g e o t e c h n i c a l  s t u d i e s .  

I n  accordance wi th  t h e  s c o p e  of  t h e  p r o j e c t ,  w h i c h  was c o v e r e d  

under CNRL Purchase  Order  No. CN20887, the  f i e l d  d a t a  has been e s s e n t i a l l y  

l e f t  i n  i t s  raw form w i t h  t h e  minimum of r e d u c t i o n  t o  make i t  e a s i l y  r e -  

t r i e v a b l e  f o r  l a t e r  a n a l y s e s  and i n t e r p r e t a t i o n  ( P a r t  B ) .  

A Golder A s s o c i a t e s  g e o t e c h n i c a l  e n g i n e e r  was on s i t e  f ron :  J u l y  

22nd t o  September 2nd, 1980 and from September 1 7 t h  t o  2 8 t h ,  1980, t h e  l a t -  

t e r  pe r iod  c o i n c i d e d  w i t h  t h e  complet ion of a d d i t i o n a l  f i e l d  work reques ted  

by Mr. Frank Martonhegyi.  

The g e o t e c h n i c a l  work supplemented the  work a l r e a d y  b e i n g  c a r r i e d  

o u t  by the  Crows Nest Resources  Geology Department,  and c o n c e n t r a t e d  on the  

f o l l o w i n g  a r e a s :  

1.1 Geology 

S i n c e  t h e  s t r a t i g r a p h y  and d e l i n e a t i o n  of m a j o r  s t r u c t u r e s  were  

p a r t  of t h e  geology d e p a r t m e n t ' s  i n v e s t i g a t i o n ,  t h e  g e o t e c h n i c a l  p r o g r a m  

was aimed a t  d e t e r m i n i n g  t h e  i n t e r - r e l a t i o n s h i p s  of  j o i n t i n g  and b e d d i n g  

( s t r u c t u r a l  f a b r i c ) .  T h i s  was a c c o m p l i s h e d  t h r o u g h  d e t a i l e d  s t r u c t u r a l  

l o g g i n g  of t h e  1980 d r i l l  c o r e ,  and mapping of a l l  rock c u t s  and e x p o s u r e s  

a c r o s s  t h e  s i t e .  S e c t i o n  2  c o v e r s  t h i s  work i n  d e t a i l .  

Golder Associates 



F i g u r e  2 i s  a  s i t e  p l a n  showing the  approximate  l o c a t i o n s  of d r i l l  

h o l e s  and mapping s i t e s .  

1 . 2  Hydrology 

H y d r o l o g i c a l  work c o n s i s t e d  of  i n s t a l l a t i o n  of  p i e z o m e t e r s  f o r  

l o n g  term moni to r ing  of pore  p r e s s u r e s  and f a l l i n g  head p e r m e a b i l i t y  t e s t s  

t o  e s t i m a t e  t h e  p o t e n t i a l  r e s p o n s e  of t h e  g r o u n d w a t e r  r e g i m e  t o  m i n i n g  

a c t i v i t y .  

The l o c a t i o n  of p iezomete r  i n s t a l l a t i o n s  i s  shown on F i g u r e  2 ,  with  

d e t a i l s  p r e s e n t e d  on t h e  summary g e o t e c h n i c a l  l o g s .  

2 .O GEOTECHNlCAL MAPFING AND LOGGIKG 

G e o t e c h n i c a l  mapping and l o g g i n g  of c o r e  were used t o  examine  t h e  

s t r u c t u r a l  f a b r i c  of t h e  rock u n i t s  i n  t h e  sequence and t h e  e f f e c t  of major 

s t r u c t u r e s ,  a s  w e l l  a s  t h e  o v e r a l l  rock c o n d i t i o n .  

2 . 1  G e o t e c h n i c a l  Mapping 

Rock c u t s  and exposures  on s i t e  were mapped, r e c o r d i n g  t h e  o r i e n t a -  

t i o n  and n a t u r e  of bedding and j o i n t  f r a c t u r e s .  F i g u r e  2 shows t h e  l o c a -  

t i o n s  of t h e  exposures  mapped. 

S i n c e  the  d a t a  from t h e  mapping w i l l  r e q u i r e  d e t a i l e d  i n t e r p r e t a -  

t i o n ,  they  have been l e f t  unmodified and a r e  not  p r e s e n t e d  h e r e i n .  The raw 

d a t a  could  be made a v a i l a b l e  upon r e q u e s t .  

2.2 G e o t e c h n i c a l  Logging 

A l l  c o r e  from t h e  1980 program was logged f o r  g e o t e c h n i c a l  d e t a i l .  

I n  a d d i t i o n ,  t h e  o r i e n t a t i o n s  of n a t u r a l  f r a c t u r e s  i n  the  c o r e  were  r e f e r -  
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enced t o  bedding wherever p o s s i b l e .  These r e f e r e n c e d  o r i e n t a t i o n s  can be 

used t o  d e r i v e  s t r u c t u r a l  f a b r i c  o r i e n t a t i o n s  when t h e  g e o l o g i c a l  s t r u c t u r e  

h a s  been i n t e r p r e t e d .  However, a t  t h i s  s t a g e  the  d a t a  i s  r e t a i n e d  on f i l e  

i n  t h e  raw form. 

The summary g e o t e c h n i c a l  l o g s  p r e s e n t e d  i n  Appendix I c o n t a i n  the  

f o l l o w i n g  d a t a :  

- c o r e  l o s s  

- g e n e r a l i z e d  l i t h o l o g y  

- bedding d i p s  

- c o r e  c o n d i t i o n  

- Rock Q u a l i t y  D e s i g n a t i o n  (RQD) 

- piezomete r  i n s t a l l a t i o n ,  w i t h  most r e c e n t  wa te r  l e v e l s .  

The p r e s e n t a t i o n  d e t a i l s  f o r  t h e s e  f e a t u r e s  a r e  d e s c r i b e d  i n  d e t a i l  i n  Ap- 

pend ix  I. 

3.0 GROUND WATER INVESTIGATIONS 

The g e n e r a l  aim of t h i s  a s p e c t  of t h e  program was t o  e v a l u a t e  pie-  

z o m e t r i c  p r e s s u r e s  i n  the  sequence,  p a r t i c u l a r l y  the  presence of any a r t e -  

s i a n  p r e s s u r e s  behind p o t e n t i a l  p i t  w a l l s .  The s t a n d p i p e  p iezomete r s  were 

a l s o  used f o r  f a l l i n g  head t e s t s  t o  e v a l u a t e  g e n e r a l  rock p e r m e a b i l i t i e s .  

3.1 Piezometer  I n s t a l l a t i o n s  

Where p o s s i b l e ,  t h r e e  p iezometer  i n s t a l l a t i o n s  were made i n  each 

e x p l o r a t i o n  h o l e .  D e t a i l s  of t h e s e  i n s t a l l a t i o n s  a r e  g iven  i n  Tab le  3-1 

and a r e  shown d i a g r a m m e t r i c a l l y  on t h e  Summary Logs i n  Appendix I. A s  in-  

d i c a t e d ,  d r i l l  h o l e s  E.P. 101, E.P. 102 and E.P .  104 have double  i n s t a l l a -  

t i o n s ,  t h e  remainder  have t r i p l e  i n s t a l l a t i o n s .  
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A l l  p iezomete r s  were 2 cm I . D .  PVC s t a n d p i p e s .  The bo t tom 1  m of 

e a c h  s t a n d p i p e  was p e r f o r a t e d  w i t h  s l o t s  a t  0.5 cm s p a c i n g s ,  and t h e  s l o t -  

t e d  s e c t i o n s  were s e a t e d  i n  f i l t e r  zones composed of f i n e  g r a v e l .  S e a l s  

composed of b e n t o n i t e  o r  g r o u t  were s e t  between and above i n s t a l l a t i o n s .  

A l l  t h e  p i e z o m e t e r s  have removable caps  wi th  t h e  e x c e p t i o n  o f  t h e  

two a r t e s i a n  i n s t a l l a t i o n s  i n  E.P. 101. It was r e q u e s t e d  by M r .  Adam Noe l  

(CNRL) t h a t  t h e s e  h o l e s  be l e f t  f lowing.  However ,  i n s t a l l a t i o n  No. 1 i s  

o n l y  j u s t  a r t e s i a n  and t o  e n s u r e  t h a t  t h i s  d o e s  n o t  f r e e z e ,  t h e  w a t e r  i n  

t h e  p i p e  was b a i l e d  o u t  t o  a  dep th  of 3 .0  m ,  r e p l a c e d  w i t h  o i l  a n d  s e a l e d .  

To reduce  e r o s i o n  a t  t h e  s i t e  of E.P. 101 and s u b s e q u e n t  r e m o v a l  of  s e e d ,  

a n  elbow j o i n t  was p laced  on i n s t a l l a t i o n  No. 2 and  a p p r o x i m a t e l y  6 m of 

p i p e  added t o  t a k e  t h e  h i g h e r  f l o w  volume away f r o m  t h e  i m m e d i a t e  d r i l l  

h o l e  s i t e .  

For f u t u r e  i d e n t i f i c a t i o n  of i n d i v i d u a l  p iezometer  l o c a t i o n s ,  t h e  

deep  p iezomete r s  have one n o t c h ,  t h e  i n t e r m e d i a t e  p i e z o m e t e r s  h a v e  2  n o t -  

ches  and t h e  s h a l l o w e s t  have 3  n o t c h e s .  

3.2 T e s t i n n  and P l o n i t o r i n r  

3 . 2 . 1  F a l l i n g  Head T e s t s  

F a l l i n g  head p e r m e a b i l i t y  t e s t s  were c a r r i e d  o u t  i n  t h e  f o l l o w i n g  

i n s t a l l a t i o n s  : 

- E . P .  102 $1 
- C.P. 103 # l  
- E.P. 103 i/2 
- E.P. 104 #2 
- E.P. 105 #1 
- E.P. 105  112 

A t y p i c a l  s e t  of t e s t  r e s u l t s  i s  shown i n  T a b l e  3-2 and r e p r e s e n t e d  i n  Fig- 

u r e  3. The remaining t e s t  d a t a  has  been r e t a i n e d  on f i l e  i n  t h e  raw form. 
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3 . 2 . 2  Water L e v e l  Moni to r ing  

A l l  p i ezomete r s  were moni tored whi le  Golder  A s s o c i a t e s  p e r s o n n e l  

were s t i l l  i n  t h e  a r e a .  F i g u r e s  4 t o  8 i n c l u s i v e  a r e  t h e  p i e z o m e t e r  r e -  

sponse  c u r v e s  t o  d a t e .  Water l e v e l s  a r e  g i v e n  a s  down-hole  d e p t h  below 

c o l l a r .  No e l e v a t i o n s  have been g i v e n  a s  d r i l l h o l e  c o l l a r  s u r v e y  d a t a  a r e  

n o t  a v a i l a b l e  a t  t h i s  t ime.  

4 .O SAMPLING FOR ROCK STRENGTH TESTING 

Although some q u a l i t a t i v e  i d e a  of r o c k  s t r e n g t h s  c a n  be d e r i v e d  

from the  l o g g i n g ,  rock s t r e n g t h  t e s t i n g  may e v e n t u a l l y  be r e q u i r e d  f o r  de- 

s i g n  purposes .  Cons ide r ing  t h i s ,  c o r e  samples of t y p i c a l  rock types  encoun- 

t e r e d  i n  t h e  d r i l l i n g  were c o l l e c t e d  and s e a l e d  i n  u r e t h a n e  foam f o r  p ro -  

t e c t i o n .  A l i s t  of c o r e  samples t aken  i s  shown i n  T a b l e  4-1. 

5.0 FUTURE WORE; (PART B )  

A l l  samples and d a t a  a r e  p r e s e n t l y  s t o r e d  a t  G o l d e r  A s s o c i a t e s '  

Vancouver o f f i c e  where they  a r e  r e a d i l y  a v a i l a b l e  f o r  f u t u r e  t e s t i n g  and 

a n a l y s i s ,  as r e q u i r e d .  

A program r e q u i r e d  t o  p rov ide  g e o t e c h n i c a l  i n p u t  i n  any mine d e s i g n  

u s i n g  t h i s  d a t a ,  cou ld  i n c l u d e :  

- f o r m u l a t i o n  of a  g e o l o g i c a l  "model" of t h e  s i t e ,  i n c l u d i n g :  

( a )  rock type d i s t r i b u t i o n  

( b )  s t r u c t u r e ( s )  

( c )  s t r u c t u r a l  f a b r i c  

- a d d i t i o n  of hydrogeology t o  such a  model. 

- d e r i v a t i o n  of s t r e n g t h  c h a r a c t e r i s t i c s  of t h e  rock t y p e s  and 

s t r u c t u r a l  f e a t u r e s  i n  t h e  model. 
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- a n a l y s i s  of proposed s l o p e s  a g a i n s t  p o t e n t i a l  f a i l u r e  modes 

i n d i c a t e d  by t h e  model f o r  proposed p i t  w a l l  o r i e n t a t i o n s .  

I n p u t  r e q u i r e d  from Crows Nest Resources  f o r  such a  program would 

c o n s i s t  o f :  

- t h e  s t r a t i g r a p h y  and major s t r u c t u r e s  of t h e  s i t e  a s  i n t e r -  

p r e t e d  by CNR's Geology D e p a r t m e n t .  G e o t e c h n i c a l  mapping 

and l o g g i n g  d a t a  can be combined w i t h  t h e s e  d a t a  t o  form the  

g e o l o g i c a l  model. 

- c o n t i n u e d  moni to r ing  of t h e  p iezomete r s  i n s t a l l e d  d u r i n g  the  

f i e l d  program i n  o r d e r  t o  e v a l u a t e  t h e  e x t e n t  of  s e a s o n a l  

f l u c t u a t i o n s .  

- i n i t i a l  c o n c e p t s  of p i t  geometry,  mining method, and m i n i n g  

sequence.  Knowing t h e s e ,  a p p l i c a b l e  s l o p e  o r i e n t  a t  i o n s  and 

g e o m e t r i e s  can be reviewed and recommendations made. 

Recommendations from t h i s  s t u d y  would be used a s  a  b a s i s  f o r  p r e -  

l i m i n a r y  mine d e s i g n s .  Where p a r t i c u l a r l y  s e n s i t i v e  o r  c r i t i c a l  c o n d i t i o n s  

a r e  i n d i c a t e d  i t  may, however, be n e c e s s a r y  t o  perform a d d i t i o n a l  s t u d i e s  

b e f o r e  t h e  p i t  d e s i g n  can be f i n a l i z e d .  

We t r u s t  t h i s  r e p o r t  f u l f i l l s  your p r e s e n t  r e q u i r e m e n t s .  S h o u l d  

you have any q u e s t i o n s  o r  r e q u i r e  any f u r t h e r  d a t a ,  p l e a s e  do n o t  h e s i t a t e  

t o  c o n t a c t  t h e  unders igned .  

Yours ve ry  t r u l y ,  

G DER ASSOCIATJS P F;G\ 

Golder Associates 



TABLE 3-1 

PIEZOMETER INSTALLATIONS 

D r i l l  Hole  

E.P. 101 

E.P. 102 

E.P. 103  

E.P. 104  

E.P. 105  

E.P. 106 

I n s t a l l a t i o n  Depth t o  T i p  S t r a t i g r a p h i c  Depth t o  W.L. 
- - 

Numbers ( m >  Type L o c a t i o n  (m> Date o f  Measurement 

1/ 1 219.0 S e a l e d  S t a n d p i p e  Below 8 Seam A r t e s i a n  ( 5  p s i )  07 /10 /80  
it 2 53.5 S e a l e d  S t a n d p i p e  Below 4 Seam A r t e s i a n  (40  p s i )  07 /10 /80  

b 1 262.4 S e a l e d  S t a n d p i p e  Below L-9 Seam 88.9 07 /10 /80  
# 2 62.5 S e a l e d  S t a n d p i p e  I n  8 Seam 6 3  -3- ? / W = Y C ~  ?'! 07/10/80  - - 
r'1 1 108.8 S e a l e d  S t a n d p i p e  I n  8 Seam 58.1 07/10/80  
#2 67 .O S e a l e d  S t a n d p i p e  Above 8 Seam 25.3 07/10/80  
11 3 29.3 Open Above 8 Seam 14.9 07/10/80  

r'/ 1 248.8 S e a l e d  S t a n d p i p e  Below 8 Seam 23.2 
8 2 119.2 S e a l e d  S t a n d p i p e  Below 4 Scam 26.0 

# 1 246.0 S e a l e d  S t a n d p i p e  Below 8 Seam 88.7 
82  213.0 S e a l e d  S t a n d p i p e  Above 8 Seam 77 .O 
11 3 76.0 Open Below 4 Seam 71.5 

255.0 S e a l e d  S t a n d p i p e  Below 8 Seam 34.4 
87 .8  S e a l e d  S t a n d p i p e  Below 4 Seam 73.7 
48.4 Open Above 4 Seam 47.5 

Note: The i n s t a l l a t i o n  number is  marked by n o t c h e s  c u t  i n t o  t h e  p i e z o m e t e r  p i p e  p r o t r u d i n g  a t  t h e  s u r f a c e .  



TABLE 3-2 

PERMEABILITY TESTING 
(Typical Data for Falling Head Test) 

Dri llhole No. - E.P. 103 
Piezometer - 82 
Depth to Tip - 67.0 m 
Depth to W.L. - 28.4 m 
Hole Inclination - Vertical ---- 

Hole Diameter - 0.096 m (HQ) 
Length of Test Zone - 4.5 m 

0 secs. 

10 secs. 

15 secs. 

30 secs. 

45 secs. 

60 secs. 

90 secs. 

2 mins. 

4 mins. 

8 mins. 

15 mins . 
30 mins. 

45 mins. 

60 mins. 

100 mins. 

Depth to W.L. 
(m> 

Progressive Fall 
in Head 

Golder Associates 



Sam~le No. Drill Hole 

E.P. 105 

E.P. 105 

E.P. 104 

E.P. 104 

E.P. 103 

E.P. 102 

E.P. 102 

E.P. 101 

E.P. 101 

E.P. 101 

E.P.  106 

Depth Top 
(m> 

7 6 . 3  

232.6 

119.5 

234.5 

128.6 

66.0 

250. G 

3 9 . 3  

129.8 

217 .O 

250.0 

TABLE 4-1 

LIST OF CORE SAMPLES TAKEN 

Depth Bottom 
(m) 

Location in 
Sequence 

Below 4 Sean 

Below 8 Seam 

Below 4 Seam 

Below 8 Seam 

Below 8 Seam 

Above 8 Seam 

Below 9 Seam 

Above 4 Seam 

Below 4 Seam 

Below 8 Seam 

Below 8 Seam 

Description 

Lam, SLT 

Lam, SLT - 
Lam Silty, SST - 
Lam Silty, SST - 

Silty, liDS - 
Lam, SLT - 
Lam, SLT - 

MDS - 
S ST - 

Silty, MDS - 
MDS 
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TABLE 4-1 

LIST OF CORE SAMPLES TAKER 

D e p t h  Top Dep th  Bottom L o c a t i o n  i n  
Sample  No. D r i l l  H o l e  (m> (m> S e q u e n c e  D e s c r i p t i o n  

E.P. 1 0 5  

E.P. 1 0 5  

E.P. 1 0 4  

E.P. 1 0 4  

E.P. 1 0 3  

E.P. 1 0 2  

E.P. 1 0 2  

E.P. 1 0 1  

E.P. 1 0 1  

E.P.  1 0 1  

E.P. 1 0 6  

Below 4 S e a n  

Below 8 Seam 

Below 4 S e a n  

Below 8 Seam 

Below 8 Seam 

Above 8 Seam 

Below 9 Seam 

Above 4 Seam 

Below 4 Seam 

Below 8 Seam 

Below 8 Seam 

Lam, SLT 

Lam, SLT - 
Lam S i l t y ,  - SST 

Lam S i l t y ,  - SST 

S i l t y ,  PDS - 
Lam, SLT - 
Lam, - SLT 

MD S - 
SST 

S i l t y ,  - MDS 

MDS - 
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PIEZOMETER RESPONSE E.P 106 Figure 8 
EWlN PASS 



DATE : December 4 ,  1980 

TO: CROWSNEST RESOURCES LIMITED ( C N R L )  

FROM: She1 tech Canada 

SUBJECT: Location Surveys 
EWIN PASS 4051 F 
S.E. Br i t i sh  Columbia 

A l l  surveying i n  the  Ewin Pass area was done from t h e  Crowsnest Control Network 
establ ished i n  t h e  summer of 1980 and using t h e  Ju ly  14, 1980 resul ts .  
Stat ions "Peak", "103", and " L i t t l e "  were t h e  t h r e e  used from which four  minor 
control points  (80-El, 80-E2, 80-E3, and L i t t l e  82) were established with 
excel 1 ent  precis ion being obtained. From these various control s ta t ions ,  
29 trenches and 6 d r i l l  holes were surveyed. 

Conventional survey methods using both 1" and 20" theodoli te  and electronic 
dis tance measuring equipment were used t o  obtain t h e  survey data. Calculations 
were done i n  t h e  UTIJ system with both dis tances and bearings reduced t o  plane 
and refer red  t o  117 W. The r e s u l t s  were given t o  CNRL personnel in  both 
t abu la r  and plan form. 

The survey cos t  a t t r ibuted  t o  the  Ewin Pass area was approximately $5,600. 

Dave Poul som -4- - -  
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