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1.0 SUMMARY 

The Ewin Pass P r o j e c t  i s  p a r t  o f  Group number 330 and i n c l u d e s  B r i t i s h  

Columbia Coal L i cences  283, 286 - 289 and 1300 c o v e r i n g  a p p r o x i m a t e l y  

1167 h e c t a r e s  o f  Crown coa l  l a n d  (see Enc losu res  1 and 2 ,  p.3 and 4). 

The p r o p e r t y  i s  h e l d  by S h e l l  Canada Resources L i m i t e d  and opera ted  by 

Crows Nest  Resources L i m i t e d ,  a  w h o l 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 r e v i o u s  L i cencee ,  t h e  Crows Nest  Pass O i l  and Gas 

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

P r i o r  t o  1981 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  had c o n s i s t e d  o f  

n i n e  r o t a r y  d r i l l  h o l e s  (2133 m e t r e s ) ,  s i x  diamond d r i l l  h o l e s  (1370 

m e t r e s ) ,  t h r e e  a d i t s  ( 1 7 1  met res ) ,  e x t e n s i v e  t r e n c h i n g  and d e t a i l e d  

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

From June t o  September, 1981, an e x p l o r a t i o n  program was conducted on 

t h e  Ewin Pass P r o p e r t y  t h a t  c o n s i s t e d  o f :  

1. O r i l l i n g f i v e 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 ,  

2. D r i v i n g  and b u l k  sampl ing one a d i t ,  

3. C o n s t r u c t i n g  two spur roads,  

4. L o c a t i o n s u r v e y s ,  

5. E x t e n s i v e  r e c l a m a t i o n  work. 



Th is  r e p o r t  i s  a  documentat ion o f  t h e  e x p l o r a t i o n  c a r r i e d  o u t  i n  1981. 

R e i n t e r p r e t a t i o n  o f  t h e  geology o f  Ewin Pass i n  l i g h t  o f  t h e  r e s u l t s  of 

t h e  1981 e x p l o r a t i o n  program w i l l  commence i n  A p r i l ,  1982. The Ewin 

Pass P r o j e c t  i s  p r e s e n t l y  i n  a  p r e l i m i n a r y  p r e f e a s i b i l i t y  ( o r d e r  o f  

magni tude)  s t a g e  o f  s tudy.  

The M i s t  Mounta in  Format ion  o f  t h e  Kootenay Group on Ewin Pass Ridge has 

f o r  some t i m e  been t h o u g h 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 and 1980 b u l k  sampl ing c o n f i r m e d  t h e  good q u a l 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  f o r  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  1981 a  4.5 tonne  b u l k  sample t a k e n  f rom t h e  f o u r t h  t h i c k e s t  

seam on t h e  r i d g e  e s t a b l i s h e d  i t s  exce l  l e n t  q u a l i t y  as we1 1. 

S t r u c t u r a l l y  Ewin Pass 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  35" - 40". 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 i n i n g  and t o t a l  g e o l o g i c a l  i n  p l a c e  

r e s e r v e s  f o r  t h e  p r o p e r t y  a r e  e s t i m a t e d  t o  be 103 m i l l i o n  tonnes.  
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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 

Mounta ins  i n  s o u t h e a s t e r n  B r i t i s h  Columbia. I t  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  e a s 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  She1 1  - 

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  t h r e e  o t h e r  m a j o r  

p r o j e c t s  i n  t h i s  b l o c k :  Mount Michae l  t o  t h e  southwest,  Horseshoe 

Ridge t o  t h e  s o u t h  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  wes t  o f  Horseshoe R idge  (see E n c l o s u r e  3, p.6). The 

CNRL c o a 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: 

114" 42 '  and 114' and 44 '  o f  Western L o n g i t u d e  and 49" 58 '  and 

50" 01 '  o f  N o r t h e r n  L a t i t u d e  on NTS map shee ts  82  G/15 and 82  J/2. 
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The main access t o  t h e  p r o p e r t y  i s  f rom Highway 3 one k i l o m e t r e  

e a s t  o f  Sparwood. From t h e r e  i t  i s  18 k i l o m e t r e s  a l o n g  t h e  

E l k f o r d  Highway, across t h e  E l k  R i v e r  B r i d g e ,  4  k i l o m e t r e s  a lonq  

t h e  L i n e  Creek Mine access road  t o  t h e  Mine Haul road,  12 

k i l o m e t r e s  a long  t h e  Hau l road  t o  t h e  Mine S e r v i c e  Area and 4  

k i l o m e t r e s  a l o n g  t h e  f o u r  wheel d r i v e  r o a d  t h a t  goes up t h e  e a s t  

s i d e  o f  t h e  Mount M ichae l .  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  Dry  Creek Road and D i p  Road (see 

E n c l o s u r e  4, p.8). 

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  a rea  which i s  u n d e r l a i n  by  c o a l  measures o f  t h e  

Kootenay Group. 

2.2 Summary o f  Work Done 

2.2.1 Pre-1981 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 i m i t e d  mapped 

t h e  Ewin Pass pr0per t .y  a t  a  s c a l e  o f  1:12,000 and d r i l l e d  

n i n e  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  (EP 74 - EP 77, EP 79 

- EP 81, EP 83 and EP 84).  A l l  h o l e s  were d r i l l e d  on c o a l  

l i c e n c e s  256 and 289 (see E n c l o s u r e  5 f o r  l o c a t i o n s  of t h e  

d r i l l  h o l e s ) .  They were a l l  qeoph,ys ica l ly  logqed. I n  t o t a l  

2132.6 met res  were d r i l l e d .  
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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  Ewi n  Pass e x p l o r a t i o n  and 

p resen ted  a  proposed p i t  a rea 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 c o a l  seams 

were t r e n c h e d  and desc r ibed .  I n  a d d i t i o n ,  a i r  pho tog raphs  

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 .  Topograph ic  maps a t  t h e  s c a l e  o f  1:5000 and 

1:2000 were c o n s t r u c t e d  f rom t h e s e  photographs.  

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 met res  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 .  

I n  1980 t h e  a rea  n o r t h  o f  t h e  1970 proposed p i t  was mapped 

i n  d e t a i l  a t  a  s c a l e  o f  1:2000; s i x  h o l e s  t o t a l l i n g  1369.2 

met res ,  were diamond d r i l l e d  and geophys ica l  l y  l ogged ;  5505 

met res  o f  r o a d  were backhoe t r e n c h e d  and 405 m e t r e s  were 

hand t r e n c h e d  o f f  roads;  t e n  t o n n e  b u l k  samples were t a k e n  

from two o f  t h e  t h r e e  t h i c k e s t  seams f o 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 ;  e x t e n s i v e  r e c l a m a t i o n  work was 

c a r r i e d  o u t .  
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2.2.2 1981 E x p l o r a t i o n  Program O b j e c t i v e  and Work Summary -- 

O b j e c t i v e s  o f  t h e  1981 E x p l o r a t i o n  Program were: 

To 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 rom r e v e r s e  c i r c u l a t i o n  

r o t a r y  d r i l l  h o l e s  on l i c e n c e s  282, 286 and 287. 

To b u l k  sample t h e  f o u r t h  t h i c k e s t  coa l  seam on t h e  

p r o p e r t y  on c o a l  l i c e n c e  286 f o 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 .  

To do f u r t h e r  r e c l a m a t i o n  on a l l  coa l  l i c e n c e s  on t h e  

p r o p e r t y .  

2.2.2.1 D r i l l  i n g  and Downhole Geophysical  Logg ing 

I n  1970, n i n e  r o t a r y  ho les  (EP 74 - EP 77, EP 79 

- EP 81, EP 83 and EP 84 t o t a l l i n g  2133 m e t r e s )  

were d r i l l e d  and g e o p h y s i c a l l y  logqed on Ewin 

Pass. I n  1980 s i x  h o l e s  (80 EP nH 101 - 80 EP 

OH 106 t o t a l  l i n g  1370 met res )  were diamond 

d r i l l e d  and g e o p h y s i c a l l y  logged. The l o c a t i o n  

of these ho les  a r e  shown on E n c l o s u r e  5. 



I n  1981, f i v e  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 c l e s  

t o t a l  l i n g  1644 met res  were d r i l l e d  on Ewin Pass 

and a r e  p l o t t e d  on E n c l o s u r e  5  (EPR 201 - EPR 

205). Four  o f  t h e  h o l e s  were d r i l l e d  on 

e x i s t i n g  roads.  Hole EPR 202 was d r i l l e d  on a  

250 met re  spur  r o a d  c o n s t r u c t e d  i n  1981. An 

a d d i t i o n a l  230 met re  spur  road  was c o n s t r u c t e d  

f o r  a  d r i l l  s i t e  i n  1981 (see E n c l o s u r e  5)  b u t  

due t o  monetary c o n s t r a i n t s  t h i s  h o l e  c o u l d  n o t  

be d r i l l e d  i n  1981. A l l  h o l e s  were d r i l l e d  b y  

SDS ( S p e c i a l i z e d  D r i l  l i n g  S e r v i c e s ) .  Chip 

samples were t a k e n  and d e s c r i b e d  f o r  a l l  holes.  

Coal c h i p  samples were s e n t  t o  t h e  CNRL l a b  i n  

F e r n i e  f o r  q u a l i t y  t e s t i n g .  F o u r  o f  t h e  h o l e s  

were g e o p h y s i c a l l y  logged b y  Dav ies  Logg ing Co. 

EPR 202 c o u l d  n o t  be g e o p h y s i c a l l y  l ogged  due t o  

c a v i n g  o f  t h e  ho le .  

E n c l o s u r e  6, p.12-16 i s  a  sumnary o f  d r i l l  h o l e  

data. Copies  of t h e  geophys ica l  l o g s  a r e  i n  

Enc losu re  7. L i t h o l o g i e s  o f  t h e  h o l e s  a r e  

p l o t t e d  as s t r a t i g r a p h i c  s e c t i o n s  on t h e  C a l i p e r  

- N a t u r a l  Gamma - P , e s i s t i v i t y  - D e n s i t y  l o g s  f o r  

EPR 201, EPR 204 and EPR 205, on t h e  Long Spaced 

D e n s i t y  l o g  f o r  EPR 203 and as a  s e p a r a t e  s t r i p  

l n q  f o r  EPR 207. Sce E n c l o s u r e  8 f o r  t h o  d r i l l  

h o l e  s t r a t i q r a p h i c  s e c t  i o n s .  



ENCLOSURE 6 

EPR - 2 0 1  

DATE:  
LOCATION; 
R I G  TYPE; 
E L E V A T I O N  ( m ) :  
NORTHING: 
E A S T I N G :  
TOTAL DEPTH ( m l :  . , 
LOGS RUN: 
DEPTH LOGGED ( m ) :  
LOGGER: 
COMMENTS : 

J U L Y  2 3 ,  1 9 8 1  
EWIN PASS C.L. 2 8 6  
REVERSE C I R C U L A T I O N  ROTARY TH 60 
2 1 1 1 . 9  
5 , 5 4 0 , 1 8 6 . 1 5  

6 6 0 , 7 5 4 . 4 6  
3 4 5  
CAL., NAT. GAMMA, RES., DEN., NEUT., D E T A I L E D  DEN., LSD. 
3 4 5  
D A V I E S  EXPLORATION LOGGING LTD.  
D R I F T  2.5' BEARING S. l o  W @ 5 0  m 
D R I F T  4.5' BEARING S. 2 0 "  W @ 100 m 
D R I F T  1 4 '  BEARING S. 54O W @ 1 5 0  m - . .  

D R I F T  1 9 "  BEARING S. 5 9 0  w @ 200 m 
D R I F T  26 '  BEARING S. 6 1 "  W @ 2 5 0  m 
D R I F T  3 3 . 5 "  BEARING S. 6 3 "  W @ 300 m 
D R I F T  3 6 '  

THICKNESS (m) 

BEARING S. 81" W @ 340 m 

COAL INTERSECTIONS 

DEPTH (m) 



EPR - 2 0 2  

DATE:  J U L Y  2 7 / 8 1  
L O C A T I O N ;  E W I N  PASS C.L. 2 8 6  
R I G  TYPE; REVERSE C I R C U L A T I O N  ROTARY T H  60  
E L E V A T I O N  ( m )  : 2 0 9 0 . 9  
NORTHING: 5 . 5 4 0 . 3 9 6 . 0 3  
E A S T I N G  : ' 6 6 0 1 6 7 4 . 3 7  
TOTAL DEPTH ( m ) :  1 7 9  
LOGS RUN: NONE 
DEPTH LOGGED ( m ) :  - -  
LOGGER: -- 
COMMENTS : HOLE CAVED 

C H I P  SAMPLES ONLY 

COAL I N T E R S E C T I O N S  

THICKNESS ( m )  DEPTH ( m )  

ENCLOSURE 6 



EPR - 2 0 3  ENCLOSURE 6 

DATE : 
LOCATION; 
R I G  TYPE; 
E L E V A T I O N  (m) : 
NORTHING: 

AUGUST 5 .  1 9 8 1  ~ ~ ~ ~ 

EWIN PASS C.L. 2 8 6  
REVERSE C I R C U L A T I O N  ROTARY TH 6 0  

TOTAL DEPTH ( m ) :  
LOGS RUN: NAT. GAMMA, NEUT.,LSD. 
DEPTH LOGGED ( m ) :  3 7 6  . . 
LOGGER: D A V I E S  EXPLORATION LOGGING LTD. 
COMMENTS : D R I F T  O0 BEARING 0 @ 5 0  m 

D R I F T  6' BEARING 5 7 '  E. @ 100 m 
D R I F T  6 .25"  BEARING 5 8 '  E. @ 1 4 0  m 

COAL I N T E R S E C T I O N S  

THICKNESS ( m )  

1.5 
0 .7  
2.0 
0.6 
0.8 
0.9 
0.6 
0.6 
1 . 2  
0.6 
2.0 
0.6 

13.0 
0 .9  
3.4 
2 .3  

2 1 . 7  

DEPTH (m) 



EPR - 2 0 4  - ENCLOSURE 6 

DATE : 
LOCATION; 
RIG TYPE; 
E L E V A T I O N  (m)  : ~, 
NORTHING: 
E A S T I N G :  
TOTAL DEPTH ( m ) :  
LOGS RUN: 

AUGUST 11, 1981 
EWIN PASS C.L. 2 8 2  
REVERSE C I R C U L A T I O N  ROTARY T H  60 
2 3 4 6 . 7  

348 
CAL., NAT. GAMMA, RES., DEN., NEUT., D E T A I L E D  DEN. 

. 3 4 6  DEPTH LOGGED ( m ) .  
LOGGER: D A V I E S  EXPLORATION LOGGING LTO. 
COMMENTS : D R I F T  5 . 5 "  BEARING N. 4 7 '  E @ 5 0  m 

D R I F T  8.0" BEARING N. 4 0 "  E @ 100 m 
D R I F T  10.0' BEARING N. 60° E @ 1 5 0  m 
D R I F T  10 .25O BEARING N. 90' E @ 2 0 0  m 
D R I F T  11.0" BEARING S. 7 9 "  E @ 2 5 0  m 
D R I F T  11.5'  BEARING S. 7 0 '  E @ 3 0 0  m 
D R I F T  11.5"  BEARING S. 5 7 '  E @ 3 4 5  m 

COAL I N T E R S E C T I O N S  

THICKNESS ( m l  DEPTH (m) 



EPR - 2 0 5  ENCLOSURE 6 

DATE:  
LOCATION:  
RIG TYPE;  
E L E V A T I O N  ( m ) :  
NORTHING: 
E A S T I N G :  
TOTAL OEPTH ( m ) :  
LOGS RUN: 

AUGUST 1 7 ,  1 9 8 1  
EWIN PASS C.L. 2 8 7  
REVERSE C I R C U L A T I O N  ROTARY TH 6 0  
2 4 2 8 . 8  
5 , 5 4 0 , 8 6 8 . 7 2  

6 6 1 , 2 9 4 . 2 7  
3 9 5  
CAL., NAT. GAMMA, RES., DEN., NEUT., D E T A I L E D  DEN. 

: 3 9 5  OEPTH LOGGED (m) 
LOGGER: O A V I E S  EXPLORATION LOGGING LTO. 
COMMENTS: D R I F T  0.25'  BEARING N. 3 3 "  W @ 50 m 

D R I F T  2.' BEARING N. 4 '  E @ 100 m 
O R I F T  4 .5 "  BEARING N. 36O E @ 1 5 0  m 
O R I F T  4.5" BEARING N. 3 3 '  E @ 2 0 0  m 
D R I F T  4" BEARING N. 4 9 "  E @ 2 5 0  m 
D R I F T  3 "  BEARING S. 4 8 '  E @ 300 m 
D R I F T  5O BEARING S. 10" E @ 350 m 
D R I F T  6" BEARING S. 12" W @ 390 m 

COAL I N T E R S E C T I O N S  

THICKNESS (m) DEPTH (m) 



2.2.2.2 Adi t - 

A d i t  4  was d r i v e n  73.9 metres i n t o  t h e  f o u r t h  

t h i c k e s t  seam (Seam 5)  on Ewin  Pass and a  4.5 

tonne b u l k  sample was taken.  Target  Tunnel l i n g  

was c o n t r a c t e d  t o  do t h e  d r i v a g e  and t a k e  t h e  

b u l k  sample. Channel samples were t a k e n  a t  3 

met re  i n t e r v a l s  d u r i n g  d r i v a g e  and were sent  t o  

t h e  Crows Nest  Resources Lab i n  F e r n i e  f o r  

F.S.I. t e s t i n g .  The F.S.I.'s were per formed on 

an a i r  d r i e d  b a s i s  and t h e  coa l  was no t  washed. 

The b u l k  sample was t a k e n  a t  t h e  f a c e  when 

F.S.I. va lues  had been c o n s i s t e n t l y  h i g h  o v e r  a  

9 met re  i n t e r v a l .  The sample was p l a c e d  i n  45 

g a l l o n  drums 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  C a l g a r y  f o r  washing and 

subsequen t l y  t o  Canmet, Department o f  Energy, 

Mines and Resources i n  Ot taw f o r  c a r b o n i z a t i o n  

and o t h e r  t e s t s .  

E n c l o s u r e  5 shows t h e  l o c a t i o n  o f  A d i t  4. 

E n c l o s u r e  9 i s  a  p l a n  v iew, p r o f i l e  and 

d e s c r i p t i o n  o f  t h e  a d i t  and coa l  seam, and shows 

t h e  ash and F.S. I .  va lues  f o r  t h e  channel 

samples. 



2.2.2.3 L o c a t i o n  Surveys 

L o c a t i o n  survey o f  d r i l l  ho les  and spur roads 

was c a r r i e d  o u t  by She l tech  Canada. 

Convent iona l  s u r v e y i n g  methods were used t o  

de te rm ine  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  1981 d r i l l  l o c a t i o n s  and o f  t h e  

new spur roads. I n  a l l ,  e leven  p o i n t s  were 

surveyed. Appendix A  shows a  p l o t  o f  t h e s e  

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.  

2.2.2.4 Rec lamat 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, 1981. 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 t e d  Annual 

Rec lamat ion Repor t  f o r  Coal E x p l o r a t i o n  t o  

December 31, 1981 - B.C. Rec lamat ion Permi t  

#54. T h i s  r e p o r t  was sent  t o  J.D. McDonald, P. 

Eng., Sen ior  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  February ,  1982. The Ewin Pass segment 

o f  t h e  r e p o r t  i s  i n  Appendix 13. 



2.3 L i s t  o f  L i cences  on Which Work was Performed 

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 which 

p a r t i c u l a r  coa l  l i c e n c e :  

Type o f  Work Coal L i c e n c e  Number 

D r i l l i n g  282, 286, 287 

Adi t 286 

Road C o n s t r u c t i o n  286 

Survey ing  282, 286, 287 

Rec lamat ion 282, 283, 286, 287, 288, 289 



3.0 GEOLOGY 

3.1 General Statement 

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

Format ion t o  t h e  Lower Cre taceous-Ju rass ic  Kootenay Group. 

Nomenclature used i n  t h i s  r e p o r t  f o l l o w s  Gibson, 1979. See 

Enc losu re  10, p.21 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 Enc losu re  11, p.22 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 rom 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 .  I t  

makes up t h e  bot 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. I t  i s  a  mar ine  sequence o f  r o c k s  

dominated by  da rk -g rey  t o  h l a c k  sha les .  I n  a p p r o x i m a t e l y  

100 met res  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 

Reds": a  sequence o f  s i l t s t o n e s ,  s h a l e s  and f i n e - q 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 q r a d i n g  beach complex. 



TABLE OF FORMATIONS 

ALBERTA 

BRITISH COLUMBIA 
Gibson 

1979 - This R e ~ o r t  

AL B E RTA 
lHITISH C O L U M B I P  

CENTRAL 
FOOTH ILLS A L B E R T A  

Norri s 

1959 

BRITISH 
COL U M B  I A 
Newm rch 

1953 

A L B E R T A  
Jansa  S t o t t  

1975 

Elk 

Member 

E L K  

FORMAT I ON 

ELK 

FORMAT10 N 

MI ST 

MOUNTAIN 

FORMATION 

300 m 

Mutz 
Coa 1 

Bea r i  ng 

Member 

Member KOOTENAY 

FORMAT I ON 

NIKANASSIN 

FORMATION Hi l l c r e s t  

Member 

Adanac 

Member 

Moose 
Mountain Mbr 

Moose 
Mountain Mbr 

Basal 
Kootenay Sand 

ENCLOSURE 10 



STRATIGRAPHIC SECT IObJ DESIGNATION. OF - I - - 
1 

WOJECT: I I AUTHOR: I DATE: 19 I 
I I 

MEA: EWlN PASS SOURCE OF DATA:  

- 0 c A T l o N : T Y P l C A L  STRATIGRAPHIC SECTION 1 , 
INTERVAL S T R I K E  DESCRIPTION 

POINT & SAMPLE 
DIP M A I N  AMPLIFIED 

SECTION 

Interbedded Sandstone, Siftstone,& Shole 

Sandstone 

lnterbedded 5;ltstone 8 Shale 

4 78  Z 8 Cool 

Intertedded Sondrtone, Slltaone, & Shole 

Interbedded Sandstone, Siltstone, & Shale 

6 0 8 0.5 Cool 

lnterbedded bndstone & Siftstone 

So& tone 

lnterbedded Sandstone & 5ltstone 

Sandstone, Conglomerate 

5 Cool 

lnterbedded S,/trtone & Shole 

Sandstone 

lnterbedded Sillstone & Shale 
108 1. 7 1. 0 Cool 

lnterbedded Siftstone 8 Shole 

Cool 
lnterbedded Siftstone & Shale 

Sandstone 

lnterbedded Silrstone, Sondrtone,& Shale I 



3.2.2 Kootenay Group 

I n  sou theas te rn  B r i t i s h  C o l u n b i a  and southwestern  A l b e r t a  

t h e  Kootenay Group i s  p a r t  o f  an eastward t h i n n i n g  wedge of 

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

r o c k - s t r a t i g r a p h i c  u n i t s :  t h e  M o r r i s s e y  Format ion ,  t h e  M i s t  

Mounta in  Format ion  and t h e  E l k  Format ion.  

3.2.2.1 M o r r i s s e y  Format ion  

A massive,  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 rom F e r n i e  i n t o  t h e  

Kootenay Group. 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  sou theas te rn  B r i t i s h  Columbia 

and sou thwes te rn  A1 b e r t a .  The M o r r i  ssey 

Format ion  can be d i v i d e d  i n t o  two d i s t i n c t  

u n i t s ;  a  l o w e r  s l i g h t l y  a r g i l l a c e o u s ,  l e s s  w i l l  

i n d u r a t e d ,  t h i c k e r  bedded u n i t  c a l l e d  t h e  Weary 

Ridge Member and an upper  more s i l i c e o u s ,  h e t t e r  

i n d u r a t e d ,  t h i n n e r  hedded u n i t  c a l l e d  t h e  Moose 

Mounta in  Member. These Members have been 

i n t e r p r e t e d  as a  f o r e s h o r e  beach d e p o s i t  and a  

backshore heach r leposi  t r e s p e c t i v e l y .  



A t  Ewin Pass, t h e  M o r r i s s e y  Format ion  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 Format ion  

i s  65 met res  t h i c k  and i s  con fo rmab ly  o v e r l a i n  

by t h e  M i s t  Mounta in  Format ion.  

3.2.2.2 M i s t  Mounta in  Format ion  

The M i s t  Moun ta in  Format ion  i s  t h e  economica l l y  

i m p o r t a n t  l i t h o f a c i e s  o f  t h e  K0otena.y Group. It 

i s  c h a r a c t e r i z e d  by  i n t e r b e d d e d  dark  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  

sha le ,  mudstone, f i n e - g r a i n e d  sandstone, m ino r  

cong lomerate  and t h i n  t o  t h i c k  seams o f  c o a l .  

D e t a i l e d  d e s c r i p t i o n s  o f  t h e  c o a l  seams p r e s e n t  

on Ewin Pass Ridge a r e  g i v e n  i n  S e c t i o n  3.4 on 

Coal Geology. The M i s t  Mounta in  Format ion  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 i n  marsh 

development. 

The M i s t  Mounta in  Format ion  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  eas t  s i d e  o f  Ewin Pass 

Ridqe and   no st of t h e  west  s i d e .  



- 25 - 

3.2.2.3 E l k  Fo rmat ion  -- 

Conformably o v e r l y i n g  t h e  M i s t  Mounta in  

Format ion  i n  t h e  Fern ie-Spamood area i s  t h e  E l k  

Format ion.  Th ick ,  c l i f f - f o r m i n g  sequences o f  

sandstone, coarsen ing  upwards t o  cong lomerate  

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  coa l .  T h i s  

Fo rmat ion  has been i n t e r p r e t e d  as fo rm ing  i n  an 

a l l u v i a l  p l a i n  environment.  

The E l k  Fo rmat ion  i s  p resen t  towards t h e  bo t tom 

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 no t  ou tc rop .  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  basal  E l k  

can be d i s t i n g u i s h e d  as a  p e r s i s t e n t  sandstone 

u n i t  on a i r  photographs.  

3.3 S t r u c t u r e  

The Kootenay Group i n  s o u t h e a s t e r n  B r i t i s h  Columbia 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 Mountains 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 C o a l 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  Val l e y  C o a l f i e l d  which i s  t i l l?  most n n r t h e r l y  o f  t h e  

Kootenay Coal f i e 1  ds. 



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 r e s  l o n g  and ex tends 

i n  a  NNW d i r e c t i o n  f rom Crowsnest Pass t o  t h e  

A l b e r t a - B r i  t i s h  Co lunb i  a  boundary n e a r  Kananaskis Lakes. 

The Kootenay Group 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  coa l  f i e l d ,  namely t h e  A lexander  Creek S y n c l i n e  ( a l s o  

c a l l e d  t h e  F o r d i n g  S y n c l i n e )  and t h e  down-dropped b l o c k  of 

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  A lexander  Creek 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  comp l i ca ted  on 

t h i s  e a s t e r n  l i m b  by  t h r u s t  f a u l t i n g  (Ewin Pass T h r u s t  - 

a l s o  c a l l e d  t h e  F o r d i n g  T h r u s t ) .  Enc losu re  12, p.27 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  genera 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 laces ,  e s p e c i a l l y  

i n  t h e  n o r t h e r n  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  east .  The 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 .  
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3.4 Coal Geoloqy 

Enc losu re  11, p.22 shows t h e  coa l  seams p r e s e n t  i n  t h e  M i s t  

Mountain Format ion  on Ewin  Pass Ridqe. The c o a l  seams 

appear t o  be c o r r e l a t a b l e  t o  t h e  seams on L i n e  Creek Ridqe; 

thus,  seam numbers co r respond  t o  t h e  seam numbering system 

a t  L i n e  Creek. Seams 4 t h r o u g h  10R 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 resen 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  base o f  t h e  E l k  Member b u t  t h e y  have 

no t  been mapped i n  any d e t a i l  and t o  d a t e  appear t o  be ve ry  

t h i n  ( l e s s  t h a n  1.5 met res  t h i c k ) .  The main workab le  seams 

a r e  Seams 4, 5, p o s s i b l y  6, 8 and 9. 

The average t h i c k n e s s  o f  Seam 4 f rom 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 metres. 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 q  t h a t  occurs  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  

depth. 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  

be ing  v e r y  c l e a n  c o a l .  



Seam 5  i s  25 met res  s t r a t i g r a p h i c a l l y  below Seam 4 and 

averages 2.5 met res  t h i c k .  It t o o  appears t o  be t h i c k e n i n g  

toward  t h e  n o r t h e r n  p a r t  o f  t h e  map area.  However, i t  may 

be s t r u c t u r a l  t h i c k e n i n g .  I n  A d i t  4 Seam 5  i s  3.03 met res  

t h i c k .  

Seam 6 i s  20 met res  s t r a t i g r a p h i c a l l y  below Seam 5  and 

appears f rom 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 averages 0.8 met res  t h i c k .  

Seam 8 i s  85 met res  s t r a t i g r a p h i c a l l y  below Seam 6. From 

d r i l l  h o l e ,  t r e n c h  and a d i t  d a t a  i t averages 13.3 met res  

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 e r n  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 .  

Seam 9 i s  9 5  met res  below Seam 8 and averages 8.3 met res  

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 ,  d r i l l  h o l e  and a d i t  

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. 



Seam 100 i s  6 me t res  below Seam 9 and averages 1.6 met res  

t h i c k .  Seam 10A i s  9  met res  below Seam 100 and averages 1.6 

met res  t h i c k .  Bo th  seams a r e  h i g h l y  sha ly .  



4.0 COAL QUALITY 

I n  1980, t e n  tonne  b u l k  samples were taken  f r o m  A d i t  1, Seam 8 and Adi t 

2, Seam 4  and were 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  Ca lga ry  

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 

washing a t  B i r t l e y  was done on Seam 8  coa l  and on a  composi te o f  Seam 8 

and Seam 4  c o a l .  The r e s u l t s  a re  i n c l u d e d  i n  Appendix C. The 

c a r b o n i z a t i o n  t e s t i n g  was done on Seam 8  c o a l ,  on Seam 4  coa l  and on a  

compos i te  o f  Seam 8  and Seam 4  coa ls .  Canmet's r e s u l t s  a r e  i n  

Appendix D. 

One o f  t h e  p r i m e  aims o f  t h e  1981 e x p l o r a t i o n  program was t o  o b t a i n  a  

b u l k  sample o f  u n o x i d i z e d  coa l  f rom Seam 5, t h e  f o u r t h  t h i c k e s t  seam on 

t h e  r i d g e ,  f o r  c o a l  and coke t e s t i n g .  A 4.5 tonne  sample was t a k e n  and 

s e n 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 lga ry  and 

subsequent ly  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  

of t h e  B i r t l e y  washing a r e  i n  Appendix E. The Canmet r e s u l t s  have no t  

y e t  been r e c e i v e d .  

Chip samples f rom a l l  coa l  seams encountered i n  t h e  1981 d r i l l  program 

were sen t  t o  t h e  CNRL l a b  i n  F e r n i e  f o r  q u a l i t y  t e s t i n g .  These q u a l i t y  

r e s u l t s  have n o t  as y e t  been rece ived .  



5.0 MINEARILITY AND COAL RESERVES 

A d i p - s l o p e  s i t u a t i o n  e x i s t s  on Ewin Pass Ridge comparable t o  t h e  L i n e  

Creek Mine area. There a r e  a p p r o x i m a t e l y  390 met res  o f  t h e  M i s t  

Mounta in  Format ion  o f  t h e  Kootenay Group p reserved  on t h e  r i d g e  w i t h i n  

which t h e r e  i s  an aggrega te  t h i c k n e s s  o f  41.3 met res  o f  c o a l  i n  5  

workab le  seams. The p r o p e r t y  i s  h i g h l y  amenable t o  open p i t  m in ing .  

Two Order  o f  Magni tude E n g i n e e r i n g  s t u d i e s  have been done on t h e  Ewin 

Pass Proper ty .  I n  1970, John T. Bo.yd Co., on t h e  b a s i s  o f  n i n e  d r i l l  

ho les  and g e o l o g i c a l  mapping c a l c u l a t e d  33.3 m i l l i o n  t o n s  o f  coa l  i n  

p l a c e  o f  wh ich  20.2 m i l l i o n  t o n s  a r e  i n  t h e  Proven Ca tegory  and 13.1 

m i l l i o n  t o n s  a r e  i n  t h e  P a r t i a l l y  Proven Category. I n  1980 t h e  

E n g i n e e r i n g  Department o f  Crows Nest Resources, on t h e  b a s i s  o f  t h e  1979 

Geo log ica l  Repor t ,  c a l c u l a t e d  22.3 m i l l i o n  tonnes o f  Proven c o a l  i n  

p lace.  The r e s e r v e s  f o r  b o t h  t h e s e  s t u d i e s  come f rom s i m i l i a r  proposed 

p i t s  a p p r o x i m a t e l y  1.2 k i l o m e t r e s  by  0.7 k i l o m e t r e s  on t h e  upper  f l a n k s  

o f  Ewin Pass Ridge. 

Geo log ica l  i n  p l a c e  r e s e r v e s  f o r  t h e  Ewin Pass P r o p e r t y  a r e  e s t i m a t e d  t o  

be 103 m i l l i o n  tonnes o f  wh ich  47 m i l l i o n  tonnes a r e  i n  t h e  Proven 

Category ,  46 m i l l i o n  tonnes a r e  i n  t h e  Probab le  Category  and 10 m i l l i o n  

tonnes a r e  i n  t h e  P o s s i b l e  Category.  



6.0 COST STATEMENT 

Costs f o r  t h e  1981 e x p l o r a t i o n  program on t h e  Ewin Pass p r o p e r t y  a r e  

t a b u l a t e d  i n  Enc losu re  13, t h e  A p p l i c a t i o n  t o  Ex tend  Term o f  L icence.  

The enc losu re  g i v e s  t h e  n a t u r e  o f  t h e  e x p e n d i t u r e s  r e f e r e n c e d  t o  t h e  

coa l  1  icences on which work was performed. T o t a l  c o s t  o f  t h e  1981 Ewin 

Pass Program was $494,214.00. 
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C o n l r ~ c t o r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
iVhcrc is rhc corc storcd? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total  Cost S . 2 3 4 .  337. . . . . .  

LOGGING. SAMPLING, A N D  TESTING Ycr a N o  0 

Li t l io logv:  Dr i l l  sarnplcs '3 ': Corc ran~p lc r  Bu lk  rarnplcr 0 
Logs: Gamrna.ncu:ron Dcn:~ty a 

Tcrting: Proxirnatc analysis fl FSI 0 a r h a i l i ~ y  0 
Carboniza:ion 0 Pcrrogrephic Plasticity 0 

GEOLOGIC LOGGING OF D.11. C A D I T  SAPIPLES O : l ~ e r ' l r p c c i f y ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Total Cost S .55,63L. . . .  

R E C L A h l A T I O N  Ycr a K O  0 
ROAD RECONTOURING, SEEDING,  F E R T I L I Z I N G  

. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Dc(allr TOIJI COS: S 5 i ,  9-1d0.  

OTHER W O n K  (Spccifv dc ta i l i l  Ycr E l  N O  .a C n t ~  

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

To:al Cost S . . . . . . . . . . .  

OFF-PROPERTY COSTS Yc: a N o  D 
GEOLOGICAL REPORTS (1980 1 , 1 9 8 1  ! Dctail: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  To:al Cor: S . ? ?  t b ' j  . , 

Total Expcnditurcr s? '?~ .?~ ! . .??  

PLWAGER - ACCOUNTING C N R i  
. . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

IPol8lionI 



GEOLOGICAL MAPPING Yes ?iI No D 
Area (Hectares) S a l e  Duration 

Reconnaissance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . .  Detail: Surface . . . . . . . . . .  16.0.0. . . . . . . . . . .  .1.:?.WP. 6. .l.:S.&O.O 3.42. I.W. DAYS. 

Undcrground . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Other' (specify) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total Cost S . . . . . . . .  ?P!: ?>>. . . .  

GEOPHYSICALIGEOCHEMICAL SURVEYS Yes a No 

Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Grid .@CATION. 9.. 25'.  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Topographic 
. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Other' (specify) 5.* 300. 
. . .  Total Cost S . . . . . . . . .  55'.  

ROAD CONS7 RUCTlON yes 13 NO G 

. . . . .  Length ! 3 O!?. El. . . . . . . . . . . . . . . . . . . . . . . .  Width . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OnLicence~s)No.(s) 

. . . . .  ~ccess to ?P.ILL. UTES.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . .  . . . . . . . . .  Total Cost S ! 5, '35. 

SURFACE WORK yes 25 No 0 
Length Width Depth C a t  

Trenching . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  759 M 0.75 M .!.". . . . . . . . . . . . . . . . . . .  
Scam Tracing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crosscutting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Other'(specify) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  Total Cost S . . . .  L6,fr84. 

UNDERGROUND WORK y e s  13 No 0 
No. of Adits Maximum Length No. of Hole* Total Me t ra  Cort 

Test Adits . . . . . . . . . . . . . . . . . .  1 !?.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Otherworkings' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . .  Total cost S .loo. 686. 

DRILLING Yes @ No D 
Hole Size No. of Holm Total Metres Cost 

Core: Diamond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wireline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Rotary: Conventional . . . . . . . . .  - . . . .  . . . . . . . 5 . A . . . .  . . . . .  " . . . . .  . . . . . . . . . . . . . . . . .  
. .  Reverse circulation . 5 .  !!8 1'. . . . . . . . . . . . . . . . . . . . . . .  .16f*). . . . . . . . . . . . . . . . . . . . .  

Othcr'(specifv) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Contractor 

Wherc is the core stored? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Total Cost S . .  .?!4, !!?. . . .  

LOGGING. SAMPLING, AND TESTING Yes C] No 

Lithology: Dri l l  samples I3 Core samples C] Bulk samplcs 0 
Logs: Gamrnamwtron Density Fi 

Other'(rpccifvJ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Testing: Proximate analysis 0 FSI 0 Washability 0 

Carbonization 0 Petrographic Plasticity G 
, I  . ~ h c r '  (specifvl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. .  Total Cost S .!4 , 6 3 4 .  . . .  

RECLAMATION Ycs 8 No 
53,940 Details Total Cost S . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

OTHER WORK (Specify details) YCS fl No 0 Cort 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Total Cos: S . . . . . . . . . . . . .  

OFF-PROPERTY COSTS 
GEOLOGICAL REPORTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Derails 

Yes No 

~ o t a l  cost s .4!~.5!5! . . . . . . . . . . . . . . . . . . .  . .  

. Total Expenditures S . .7?.7,..6!'?....?? 

........................ . , . . " "  
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M E M O R A N D U U  

DATE : FEBRUARY 24, 1982 

T 0 : CROWS NEST RESOURCES LIMITED (C.N.R.L. ) 

FROM : SHELTECH CANADA 

SUBJECT: EWIN PASS (4151-F) - S.E. BRITISH COLUMBIA 

A l l  survey c o n t r o l  i n  the  Ewin Pass area i s  based on t h e  Crows Nest 
Cont ro l  Network u s i n g  r e s u l t s  es tab l i shed  f r a n  the  f a l l  o f  1980. The 
two s ta t i ons  used were '81-200' and '81-202' p r e v i o u s l y  c a l l e d  '80-€2 '  
and '80-€3'  respec t i ve1  y. 

From these s t a t i o n s  seven c o n t r o l  p o i n t s ,  f i v e  d r i l l  ho les ,  one a d i t .  
and two shor t  roads were surveyed. 

Conventional survey methods us ing  a 1" t h e o d o l i t e  and e l e c t r o n i c  
d is tance measuring equipment were used t o  o b t a i n  survey data. A l l  
c a l c u l a t i o n s  were done i n  t h e  UTM system w i t h  d is tances  be ing  reduced 
t o  plane and bear ings  re ferenced t o  117OW. The r e l a t i v e  accuracy of 
c losed t raverses was b e t t e r  than 1/10,000. The r e s u l t s  were g iven t o  
C.N.R.L. personnel i n  bo th  t a b u l a r  and map form. 

A. L. Melton 







5.0 THE 1981 EWIN PASS ENVIRONMENTAL PROTECTION AND RECLAMATION PROGRAM 

B lock :  C e n t r a l  

Group Number: 330 

B.C. Coal L i cences :  286-289, 291 

5.1 SUMMARY 

The 1981 Ewin Pass e x p l o r a t i o n  program extended f rom J u l y  t o  

September d u r i n g  which t i m e  0.5 km o f  new roads were c o n s t r u c t e d ,  

14.5 km o f  o l d  roads were reopened, 5  r o t a r y  h o l e s  were d r i l l e d  

and 1 a d i t  (No. 4 )  was d r i v e n .  T o t a l  s u r f a c e  area d i s t u r b e d  was 

a p p r o x i m a t e l y  15.5 h e c t a r e s  and t h i s  d i s t u r b a n c e  i s  t a b u l a t e d  i n  

t h e  Summary o f  Sur face  D i s t u r b a n c e  and Rec lamat ion,  (see Tab le  

5-1). 

The 1981 r e c l a m a t i o n  program c o n s i s t e d  o f  l e v e l  1  i n g  d r i l l  s i t e s ,  

r e c o n t o u r i n g  A d i t  S i t e  No. 4 and a d j a c e n t  A d i t  S i t e  NO. 2  

( c o n s t r u c t e d  d u r i n g  l 9 7 9 ) ,  seed ing and f e r t i l i z i n g  these  s i t e s  and 

e x p l o r a f i o n  roads. An a d d i t i o n a l  4.5 km o f  o l d  e x p l o r a t i o n  roads 

( m o s t l y  on open s l o p e s )  were recon tou red ,  seeded and f e r t i l i z e d .  

A maintenance seed ing and f e r t i l i z a t i o n  program was a l s o  

under taken and i t  encompassed a l l  e x p l o r a t i o n  d i s t u r b a n c e  on t h e  

p r o p e r t y  p r i o r  t o  1931. The program i n c l u d e d  seed ing and 

f e r t i l i z i n g  a p p r o x i m a t e l y  4.0 km o f  road  recon tou red  d u r i n g  1980 

and a p p r o x i m a t e l y  8.5 h e c t a r e s  o f  e a r l y  (pre-1978)  e x p l o r a t i o n  

d i s t u r b a n c e s  n o t  reopened d u r i n g  t h e  1981 e x p l o r a t i o n  season. 

T o t a l  a rea rec la imed  d u r i n g  1981 was a p p r o x i m a t e l y  23.0 h e c t a r e s  

and i s  o u t l i n e d  i n  d e t a i l  i n  Appendix 5 -1  - D e t a i l e d  Rec lamat ion 

F i e 1  d  Procedures. 



Ll Crows Nest Resources LIMirED 

SUMMARY OF SURFACE DISTURBANCE AND RECLAMATION FOR 1 9 8 1  

PROJECT: E M I N  PASS - 
BLOCK: CENTRAL PERMIT NO: C-54 

COAL LICENSES; 283, 286-289, 1300 GROUP NO: 330 N.T.S: 02-6-15 -- 
AREA OISTURBEO CURRENT YEAR (ha): 15.5 AREA RECLAIMED CURRENT YEAR (ha): 28.0 - 
TOTAL AREA DISTURBED TO DATE (ha): 2U.0 TOTAL AREA RECLAIMED TO DATE (ha): 28.0 

l 9 A  DISTURBANCE 

ROADS. 

TOTAL AREA I 19&1 R E C L A M A T I O N  I TOTAL AREA I ' - 

TYPE LENGTH I IRE~MOUREDI SEEDED AND I AMOUNT USED TOTAL AREA 

I NUMRER 1 I I 

(km) ha )  TO DATE AREA FERTILIZED AREA SEEDIFERTILIZER 

SITES: New 

RECLAIMED TO DATE 

I I I I ..... ........... .,..,...., .. ,.... ,....,... . 
Outstanding 

I RECLA~MED i 

OTHER 1 I 1 



As reques ted  by t h e  M i n i s t r y  o f  Energy, Mines and Pet ro leum 

Resources, Form 7 - N o t i c e  o f  Work on a  Coal L icence,  and F o r m 8  - 
Rec lamat ion Program have been completed and a r e  submi t ted  w i t h  

t h i s  r e p o r t  as Appendix 5-11. 

5.2 ROADS 

5.2.1 New Roads 

New road  c o n s t r u c t i o n  on t h e  Ewin Pass p r o p e r t y  c o n s i s t e d  o f  

two  200-metre e x t e n s i o n s  t o  e x i s t i n g  roads f o r  e x p l o r a t i o n  

purposes (see Map 5-1). The road  r i g h t - o f - w a y s  were 

i n s p e c t e d  on f o o t  and " f l a g g e d - i n "  a t  a  grade o f  l e s s  t h a n  

8% p r i o r  t o  equipment work. R ight -o f -ways were n o t  

p re - logged  as t h e y  were l o c a t e d  i n  non-merchantable t i m b e r  

a reas  ( s p a r s e l y  spaced s t u n t e d  c o n i f e r s ) .  On comp le t ion  of 

t h e  road c o n s t r u c t i o n  s l a s h  abatement measures were 

under taken t o  d i spose  o f  any road s i d e  t i m b e r  which had been 

d i s t u r b e d  d u r i n g  t h e  road  c o n s t r u c t i o n .  

When a c t i v e  e x p l o r a t i o n  was completed t h e  roads were hand 

seeded w i t h  Rec lamat ion Seed M ix  No. 2  (see Tab le  2-2) and 

hand f e r t i l i z e d  (see Appendix 5-1  - D e t a i l e d  Rec lamat ion 

F i e l d  Procedures) .  

5.2.2 Reopened Roads 

To o b t a i n  access t o  and th roughou t  t h e  Ewin Pass p r o p e r t y  

a p p r o x i m a t e l y  14.5 km o f  o l d  roads were reopened (see Map 

5 -1 ) .  The main access r o u t e  t o  t h e  p r o p e r t y  (9.5 km) 

ex tended f rom t h e  L i n e  Creek Mine S i t e  (Mine Lease No. 4 )  t o  

t h e  area o f  a c t i v e  e x p l o r a t i o n  on t h e  p r o p e r t y .  The 



r e m a i n i n g  5  km o f  roads were l o c a l i z e d  on t h e  p r o p e r t y  i n  

t h e  area o f  e x p l o r a t i o n .  The roads were reopened w i t h  a  

dozer  (Cat  D - 7 )  by l e v e l l i n g  t h e  road s u r f a c e ,  removing 

f a 1  l e n  t r e e s ,  c l e a r i n g  o u t  slumped banks and i n s t a l  1  i n g  

c u l v e r t s  a t  s t ream c r o s s i n g s  where requ i red .  

A t  t h e  end o f  t h e  season a l l  reopened roads were hand-seeded 

w i t h  Rec lamat ion seed m i x  No. 2  and hand f e r t i l i z e d .  

C u l v e r t s  i n s t a l l e d  a t  creek c r o s s i n g s  were removed and g u l l y  

c r o s s i n g s  were r e c o n t o u r e d  w i t h  a  backhoe (Cat-225) t o  

p r e v e n t  impoundment o f  snow o r  .melt wa te r  w i t h i n  t h e  

d ra inage .  At t h e  end o f  t h e  season a  permanent l ocked  g a t e  

was i n s t a l l e d  ac ross  t h e  main access r o u t e  a t  a  l o c a t i o n  

a p p r o x i m a t e l y  1.5 km d i s t a n c e  f rom t h e  L i n e  Creek Mine S i t e .  

5.2.3 Recontoured Roads 

The program i n i t i a t e d  i n  1980 on t h e  Ewin Pass p r o p e r t y ,  t o  

r e c o n t o u r  o l d  s u r f a c e  d i s t u r b a n c e s  ( d a t i n g  back t o  t h e  e a r l y  

1 9 6 0 ' s )  was c o n t i n u e d  d u r i n g  1981. Approx ima te ly  13.5 

h e c t a r e s  o f  these  d i s t u r b a n c e s  had n o t  been reopened f o r  

e x p l o r a t i o n  purposes d u r i n g  t h e  p e r i o d  o f  1978-1981. 

Approx ima te ly  4.0 h e c t a r e s  o f  these d i s t u r b a n c e s ,  m o s t l y  on 

open a l p i n e  s lopes,  were comp le te l y  res loped  d u r i n g  1980 

(see Map 5-2) .  D v r i n g  1981 ano the r  4.5 hec ta res  o f  

d i s t u r b a n c e s  were recon tou red  (see Photo 5-1) .  At t h e  end 

of t h e  1981 season a  t o t a l  o f  8.5 h e c t a r e s  o f  o l d  s u r f a c e  

d i s t u r b a n c e s  had been recontoured.  Th is  r e s u l t e d  i n  t h e  

c o m p l e t i o n  o f  r e c o n t o u r i n g  a1 1  o l d  s u r f a c e  d i s t u r b a n c e s  

l o c a t e d  on open s lopes no t  p r e s e n t l y  b e i n g  used d u r i n g  t h e  

c u r r e n t  e x p l o r a t i o n  programs. 



?HOT0 5-1 An e a r l y  e x p l o r a t i o n  d i s tu rbance  l o c a t e d  on open s lopes 
recontoured du r ing  1981 .Date of Photography: September, 1981. 



The t y p e s  o f  o l d  d i s t u r b a n c e s  which were recon tou red  

c o n s i s t e d  o f  s h o r t  "cat-pushes", seam t r a c e s  and e x p l o r a t i o n  

roads c o n s t r u c t e d  a t  grades t o o  s teep t o  be u t i l i z e d  by 

4-wheel d r i v e  v e h i c l e s .  Recontour ing c o n s i s t e d  o f  f i l l i n g  

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

overburden t o  b r i n g  t h e  area o f  d i s t u r b a n c e  t o  t h e  same 

c o n t o u r  as t h e  s u r r o u n d i n g  ground. The 1981 r e c o n t o u r i n g  

work was per formed by a  t r a c k  mounted backhoe (Cat-225) and 

a  dozer (Cat 0-7) .  The dozer was u t i l i z e d  t o  recover  t h e  

d i s p l a c e d  m a t e r i a l  f rom t h e  d o w n h i l l  s i d e  and end push i t  t o  

t h e  u p h i l l  s i d e  o f  t h e  d i s t u r b a n c e  moving t h e  b u l k  o f  t h e  

m a t e r i a l  w i t h i n  reach of t h e  backhoe. The backhoe would  

t h e n  comple te  t h e  b a c k f i l l i n g  o f  t h e  m a t e r i a l  i n t o  t h e  c u t  

r e t u r n i n g  t h e  d i s t u r b a n c e  area back t o  i t s  o r i g i n a l  c o n t o u r  

(see Photo  5-2, 5-3). To r e c o n t o u r  on s teep s lopes t h e  

dozer  ' anchored '  t h e  backhoe f rom t h e  u p h i l l  s i d e  w i t h  a  

c a b l e  t o  p r e v e n t  t h e  backhoe f rom s l i d i n g  downslope as i t 

was work ing  (see Photo  5-4). 

Recontoured areas were hand seeded w i t h  Rec lamat ion Seed m i x  

No. 2  and hand f e r t i l i z e d  immed ia te l y  a f t e r  t h e  r e c o n t o u r i n g  

was completed t o  ensure t h e  seed and f e r t i l i z e r  was 

i n c o r p o r a t e d  i n t o  t h e  " f r e s h "  ground s u r f a c e  b e f o r e  i t  

became hard  and compacted (see Appendix 5-1). 

5.3 DRILL S I T E S  

The 1981 d r i l l i n g  .. program c o n s i s t e d  o f  d r i l l i n g  5  r o t a r y  h o l e s  

(see Map 5-2) .  The two d r i l l  s i t e s  EPR-202 and EPR-204 were 

c o n s t r u c t e d  when access roads t o  t h e  s i t e s  were c o n s t r u c t e d  o r  

reopended. The rema in ing  3 d r i l l  s i t e s ;  EPR-201, EPR-203, EPR-205 

were c o n s t r u c t e d  by w iden ing  and l e v e l  1  i n g  e x i s t i n g  roads 



PHOTO 5-2 A backhoe (Cat-225) and a dozer (Cat 0-7) recontour ing an ea r l y  
exp lo ra t ion  disturbance. The dozer i s  end pushing mater ia l  from 
the downhi l l  s ide  t o  the u p h i l l  s ide o f  the disturbance. The 
backhoe i s  complet ing the b a c k f i l l i n g  o f  mate r ia l  i n t o  the cut  
r e t u rn i ng  the area t o  i t s  o r i g i n a l  contour. Date o f  Photography: 
September, 1981 - 



PHOTO 5-3 A complete ly  recontoured e a r l y  exp l  o r a t i o n  road (1981). Note: 
recon tou r ing  has been done around t r e e s ,  a l l o w i n g  them t o  remain 
s tand ing  where poss ib le .  Date o f  Photography: September, 1981 



PHOTO 5-4 On t . h i s  s t e e p  s e c t i o n  of e a r l y  e x p l o r a t i o n  road t h e  dozer i s  
"anchoring" t h e  backhoe a s  i t  r e c o n t o u r s  t h e  road. Date of 
Photography: September,  1981 



r e s u l t i n g  . i n  . a  minimum o f  a d d i t i o n a l  su r face  d is turbance.  On 

complet ion o f  d r i  11 i n g  opera t ions  t h e  d r i  11 s i t e s  were l e v e l  l e d  

w i t h  a  dozer (D-7), hand seeded w i t h  Reclamation Seed Mix  No. 2 

and hand f e r t i l i z e d  (see Appendix 5-11. 

5.4 ADIT SITES 

Dur ing t h e  1981 e x p l o r a t i o n  program one a d i t  ( a d i t  No. 4) was 

d r i v e n  o f f  t h e  main access road r e s u l t i n g  i n  a  minimum o f  

d is turbance.  Waste coal  from t h e  a d i t  was t r anspo r ted  by a 

f ron t -end  loader  and s to red  on ad jacent  a d i t  s i t e  No. 2 

(cons t ruc ted  i n  1979, see Map 5-1). On complet ion o f  a d i t i n g ,  t h e  

m a j o r i t y  of waste coal  from a d i t  No. 4 and coal  l e f t  f rom a d i t  

No. 2  was disposed o f  by bu ry i ng  and r e s l o p i n g  o f  t h e  No. 2 a d i t  

s i t e ,  w i t h  t h e  remainder be ing disposed o f  on t h e  road l o c a t e d  

d i  r e c t l y  below. Recontour i  ng t h e  a d i t  s i t e  r equ i  red  ex tens ive  

machinery work, performed by a dozer (D-7) and a t r a c k  mounted 

backhoe (Cat-225). 

Drainage c o n t r o l  around t h e  a d i t  s i t e s  was es tab l i shed  by t h e  

c o n s t r u c t i o n  of con tour  d i t ches  across t h e  face o f  t h e  res loped 

a d i t  s i t e  and a drainage d i t c h  from t h e  p o r t a l  o f  a d i t  No. 2  

downslope t o  a  catch-bas in  a t  t h e  base o f  t h e  res loped a d i t  face. 

The ca tch-bas in  was cons t ruc ted  t o  f a c i  1  i t a t e  t h e  s e t t l  i ng of coal  

f i n e s  out  o f  sur face r u n - ~ f f  and a d i t  drainage, and t o  r e s t r i c t  

t he  movement o f  coal  f u r t h e r  down the  slope. A drainage d i t c h  was 

i n s t a l l e d  a t  t h e  p o r t a l  o f  a d i t  No. 4 t o  ensure dra inage was 

.es tab l i shed  a long t h e  i n s i d e  d i t c h  of t he  ad jacent  access road and 

d i r e c t e d  away from t h e  areas where t h e  coal  had been b u r i e d  o r  was 

n a t u r a l l y  exposed. The recontoured a d i t  s i t e s  and assoc ia ted  

d i  sturbances rece ived  a double appl i c a t i  on o f  seed and f e r t i  1  i z e r  

(see Appendix 5-1). 



5.5 MAINTENANCE SEED AND FERTILIZATION PROGRAM 

A maintenance seeding and f e r t i l  i z a t i  on program was undertaken on 

d is tu rbances  p r e v i o u s l y  seeded and f e r t i l i z e d  and n o t  reopened 

d u r i n g  t h e  1981 e x p l o r a t i o n  season. The maintenance program was 

undertaken t o  encourage a t h i c k e r  vege ta t ion  cover i n  areas where 

i n i t i a l  grass germina t ion  was sparse and t o  ma in ta i n  growth o f  t he  

e x i s t i n g  vege ta t ion  (see Photo 5-5). 

A t o t a l  area o f  12.5 hectares rece ived  a maintenance a p p l i c a t i o n  

of  seed and f e r t i l i z e r .  Th is  cons i s ted  of 4.5 hectares o f  

d is tu rbance  recontoured d u r i n g  1980, 6.5 hectares o f  d is tu rbance  

n o t  reopened du r i ng  1981, 2 a d i t  s i t e s  (No.1 and No.3) and 6 d r i l l  

s i t e s  cons t ruc ted  d u r i n g  1980 (see Map 5-1). 

Seed was broadcast a t  an a p p l i c a t i o n  r a t e  vary ing  between 45-55 

kg/ha dependi ng on t h e  s i t e  requ i  rement . F e r t  i 1 i zer  was spread 

u t i l i z i n g  a h e l i c o p t e r  (Bel l -206B) s l i n g i n g  a gas powered seeding 

bucket  a t  a constant  r a t e  o f  approx imate ly  240 kg/ha (see Photo 

5-6 & 5-7). 



PHOTO 5-5 An e a r l y  e x p l o r a t i o n  road recontoured, seeded and f e r t i l i z e d  i n  
1980 showing a we l l  es tab l i shed  f i r s t  years growth o f  vegetat ion. 
The area rece ived a maintenance a p p l i c a t i o n  o f  seed and f e r t i l i z e r  
i n  1981. Date of Photography: September, 1981 

- 



PHOTO 5-6 An early exploration disturbance i n i t i a l l y  recontoured, seeded and 
fe r t  i 1 i  zed in 1980 recei vi ng  a mai ntenance appl i  cat ion of 
f e r t i l i z e r  in 1981. The area also received a maintenance 
application of seed by hand broadcast. Date of photography: 
September, 1981 



. - 

PHOTO 5-7 An ea r l y  exp lo ra t i on  d is turbance loca ted  on an open slope 
i n i  t i a1 l y  recontoured, seeded and f e r t  i 1 i zed i n  1980 rece iv ing  a 
maintenance appl i c a t i o n  o f  f e r t i  1 i zer by he1 i cop te r  i n  1981. Date 
o f  Photography : September, 1981 
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