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4 .  

G E O L O G Y  

- R e g i o n a l  G e o l o q y  

Mount  W a s h i n g t o n  p r o j e c t  i s  w i t h i n  t h e  I n s u l a r  B e l t  of' 

C o r d i l l e r a n  S t r u c t u r a l  P r o v i n c e .  G e o l o g y  o f  t h e  a r e a  h a s  b e e n  

d e s c r i b e d  b y  M u l l e r  a n d  C a r s o n  ( 1 9 6 9 ) .  The a r e a  i s  n e a r  t h e  

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

T e r t i a r y  Age. T h e s e  h i g h  l e v e l  i n t r u s i v e  c u t  T r i a s s i c  

K a r m u t s e n  F o r m a t i o n  v o l c a n i c s  a n d  C r e t a c e o u s  Comox F o r m a t i o n  

s e d i m e n t s .  G r a n i t i c  i n t r u s i o n s  o f  m i d d l e  J u r a s s i c  a g e  o u t c r o p  

f i f t e e n  k i l o m e t r e s  s o u t h  o f  Mount W a s h i n g t o n  p r o j e c t  a r e a .  

K a r m u t s e n  F o r m a t i o n  r o c k s  a n d  Comox F o r m a t i o n  r o c k s  s t r i k e  

n o r t h w e s t e r l y ;  d i p s  r a n g e  b e t w e e n  10 and 25 d e g r e e s  

n o r t h e a s t e r l y .  

-- G e o l o g y ,  Mount  W a s h i n a t o n  P r o j e c t  A r e a .  

D e t a i l e d  g e o l o g y  o f  Mount W a s h i n g t o n  P r o j e c t  a r e a  h a s  

b e e n  d e s c r i b e d  b y  B r i d g e  (1973 & 1 9 7 5 ) .  The a r e a  i s  u n d e r l a i n  

b y  T r i a s s i c  K a r m u t s e n  F o r m a t i o n  v o l c a n i c  r o c k s  u n c o n f o r m a b l y  

o v e r l a i n  b y  C r e t a c e o u s  Comox F o r m a t i o n  s e d i m e n t s  and i n t r u d e d  

b y  T e r t i a r y  q u a r t z  d i o r i t e  i n t r u s i v e  b r e c c i a s .  

K a r m u t s e n  F o r m a t i o n  r o c k s  c o m p r i s e  t h i c k  b a s a l t  f l o w s ,  

t u f f s  a n d  a g g l o m e r a t e s .  Comox F o r m a t i o n  r o c k s ,  n e a r  t h e  

w e s t e r n  m a r g i n  o f  Comox b a s i n  c o m p r i s e  s a n d s t o n e ,  s i l s t o n e  

s h a l e ,  c o n g l o m e r a t e  a n d  c o a l .  T e r t i a r y  q u a r t z  d i o r i t e  a n d  

b r e c c i a s  i n t r u d e  b o t h  K a r m u t s e n  F o r m a t i o n  r o c k s  a n d  Comox 

F o r m a t i o n  r o c k s  a n d  o c c u r  a s  s t o c k s  and s i l l s .  
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Comox F o r m a t i o n  r o c k s  s t r i k e  n o r t h w e s t e r l y  a n d  d i p  

a b o u t  t w e n t y - f i v e  d e g r e e s  n o r t h e a s t e r l y .  Two w e s t - n o r t h -  

w e s t e r l y  s t r i k i n g  f a u l t s  e x t e n d  t h r o u g h  t o  a r e a ;  d i s p l a c e m e n t  

i s  n o t  known.  

PREVIOUS WORK - 
G o l d  a n d  b a s e  m e t a l  d e p o s i t s  h a v e  b e e n  e x p l o r e d  f o r  

s p o r a d i c a l l y  s i n c e  1 9 4 1  i n  t h e  Mount W a s h i n g t o n  a r e a .  

I n  1 9 7 2  I m p e r i a l  O i l  L i m i t e d  o b t a i n e d  M i n e r a l  L e a s e  2 

a n d  c e r t a i n  m i n e r a l  c l a i m s  f r o m  Mount W a s h i n g t o n  C o p p e r  L i m i t e d  

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

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

I n  1 9 7 2  I m p e r i a l  O i l  L i m i t e d  p e r f o r m e d  g e o l o g i c a l  

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

g e o p h y s i c a l  i n d u c e d  p o l a r i z a t i o n  s u r v e y i n g .  C h i p  s a m p l e s  f r o m  

m i n e r a l i z a t i o n  n o r t h w e s t  o f  t h e  o p e n  p i t s  c o n t a i n e d  0.05 p e r  

c e n t  c o p p e r  o v e r  300 f e e t ;  a q u a r t z  r e a l g a r  v e i n  c o n t a i n i n g - u p  

t o  0.005 o u n c e s  p e r  t o n  g o l d ,  0 . 0 3  p e r  c e n t  c o p p e r  a n d  9 .6  p e r  

c e n t  a r s e n i c  was d i s c o v e r e d  w e s t  o f  Mount  W a s h i n g t o n .  

The 1 9 7 3  e x p l o r a t i o n  c o m p r i s e d  g e o l o g i c a l  m a p p i n g  a n d  

e v a l u a t i o n ,  g e o c h e m i c a l  s o i l  and s t r e a m  s i l t  a n d  w a t e r  

s a m p l i n g ;  g e o p h y s i c a l  a i r b o r n e  e l e c t r o m a g n e t i c  a n d  m a g n e t i c  

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

p o l a r i z a t i o n  s u r v e y i n g ;  a n d  d i a m o n d  d r i l l i n g  c o m p r i s i n g  895 

m e t r e s  i n  e i g h t  h o l e s  ( B r i d g e  1 9 7 3 ) .  M i n e r a l i z a t i o n  c o m p r i s i n g  
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0.37% c o p p e r  o v e r  48 .8  m e t r e s  was i n t e r s e c t e d  I n  i n t r u s i v e  

\ 

b r e c c i a  i n  d r i l l  h o l e  7 3 - 3 .  

I n  1974 g e o l o g i c a l  e v a l u a t i o n ,  p r o s p e c t i n g ,  t r e n c h i n g ,  

g e o c h e m i c a l  s u r v e y i n g ,  g e o p h y s i c a l  s u r v e y i n g  a n d  d i a m o n d  

d r i l l i n g  w e r e  p e r f o r m e d  ( B r i d g e ,  1 9 7 5 ) .  D r i l l i n g  c o m p r i s e d  

1 3 4 0  m e t r e s  i n  2 1  h o l e s .  M i n i n g  L e a s e  7 was a c q u i r e d  f r o m  

CanPac M i n e r a l s  L i m i t e d  t o  p r o t e c t  g e o p h y s i c a l  a n o m a l i e s  n o r t h  

a n d  w e s t  o f  M i n e r a l  L e a s e  2 a n d  a n  i n t r u s i v e  b r e c c i a  d i s c o v e r e d  

i n  1973. H o l e  74-2  i n t e r s e c t e d  46.5 m e t r e s  c o n t a i n i n g  0 .53% 

c o p p e r  w i t h i n  i n t r u s i v e  b r e c c i a .  C h i p  s a m p l e  f r o m  a v e i n  n e a r  

Mount W a s h i n g t o n  c o n t a i n e d  3.2% c o p p e r  0 . 5 9  o u n c e s  g o l d  p e r  

t o n ,  10.96  o u n c e s  s i l v e r  p e r  t o n  a n d  4 .7% a r s e n i c  o v e r  a w i d t h  

o f  0.98  m e t r e s .  

I n  1975  g e o p h y s i c a l  g r o u n d  e l e c t r o m a g n e t i c  and 

m a g n e t i c  g r o u n d  g e o p h y s i c a l  s u r v e y i n g ,  g e o c h e m i c a l  s o i l  

s u r v e y i n g ;  a n d  d i a m o n d  d r i l l i n g  c o m p r i s i n g  671 m e t r e s  i n  t h r e e  

h o l e s  w e r e  p e r f o r m e d  ( B r i d g e ,  1 9 7 5 ) .  

I n  1976  d i a m o n d  d r i l l i n g  was p e r f o r m e d  t o  t e s t  a n  a r e a  

o f  m i n e r a l i z a t i o n  n e a r  t h e  f o r m e r  o p e n  p i t .  H o l e  MW84 

i n t e r s e c t e d  1 4 6  m e t r e s  c o n t a i n i n g  0.28% c o p p e r  ( S o m e r v i l l e ,  

1 9 7 8 ) .  

As a r e s u l t  o f  t h i s  e x p l o r a t i o n ,  t h e  p o t e n t i a l  f o r  a 

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

f e l t  t o  b e  l o w .  W a t e r  d r a i n i n g  f r o m  t h e  t o e  o f  o l d  w a s t e  dumps 

w e r e  f o u n d  t o  h a v e  a n  a c i d i t y  o f  2 .9  pH a n d  t o  c o n t a i n  up t o  53  

p a r t s  p e r  m i l l i o n  c o p p e r .  A d e c i s i o n  was made t o  e v a l u a t e  t h e  
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w p o t e n t i a l  f o r  a l o w  g r a d e  d e p o s i t  a m e n a b l e  t o  l e a c h  e x t r a c t i o n  

o f  c o p p e r .  

B. C. R e s e a r c h  L i m i t e d  a s s e s s e d  t h e  l e a c h i n g  

c h a r a c t e r i s t i c s  o f  s a m p l e s  o f  dump r o c k  f r e s h l y  b l a s t e d  r o c k  

a n d  d r i l l  c o r e .  T h e s e  s a m p l e s  w e r e  s e l e c t e d  t o  r e p r e s e n t  

p o s s i b l e  g r a d e s  and t y p e s  o f  m i n e r a l i z a t i o n  t h a t  m i g h t  b e  

m i n e a b l e  i n  t h e  a r e a .  The a s s e s s m e n t  i n c l u d e d  d e t e r m i n a t i o n  o f  

r a t e  o f  e x t r a c t i o n  o f  c o p p e r ,  u l t i m a t e  e x t r a c t i o n  l i k e l y  t o  b e  

a t t a i n e d ,  a c i d  c o n s u m i n g  o r  p r o d u c i n g  c h a r c t e r i s t i c s ,  f a c t o r s  

l i k e l y  t o  a f f e c t  l e a c h i n g  i n c l u d i n g  p r o d u c t i o n  o f  c l a y ,  

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

l e a c h i n g .  

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

o f  m i n e r a l i z e d  r o c k  was w i d e .  ( B r u y n e s t e i n ,  1977, 1978, 1979, 

1980). The b e s t  e x t r a c t i o n  r a t e  a n d  a c i d  p r o d u c t i o n  was 

o b t a i n e d  f r o m  a s a m p l e  c o n t a i n i n g  1.20% c o p p e r .  I n  t h e  

r e m a i n i n g  s a m p l e s  e x t r a c t i o n  r a t e s  and u l t i m a t e  e x t r a c t i o n  w e r e  

much l o w e r .  A c i d  c o n s u m p t i o n  was h i g h  i n  s e v e r a l  o f  t h e s e  

s a m p l e s .  

I n  1979 p e r c u s s i o n  d r i l l i n g  was p e r f o r m e d  t o  t e s t  t h e  

c o p p e r  c o n t e n t  o f  l o w  g r a d e  dumps a t  Mount  W a s h i n g t o n  a n d  f r o m  

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

a f i e l d  s i t e  l e a c h i n g  t e s t  ( S o m e r v i l l e  1979). D r i l l i n g  

c o m p r i s e d  210 m e t r e s  i n  s e v e n t e e n  h o l e s .  A n  a r e a  n e a r  d r i l l  

h o l e  6 was s e l e c t e d  a s  s u i t a b l e  f o r  a l e a c h i n g  t e s t .  T h i s  h o l e  

a v e r a g e d  0.25% c o p p e r  o v e r  13  m e t r e s .  
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1 9 8 0  PROGRAM 

The  purpose o f  t h e  1 9 8 0  P r o g r a m  was t o  e v a l u a t e  t h e  

l e a c h i n g  q u a l i t i e s  o f  l o w  g r a d e  dumps f r o m  f o r m e r  Mount  

W a s h i n g t o n  C o p p e r  M i n e s  L i m i t e d  o p e r a t i o n .  
I 

F a c t o r s  i n v o l v e d  i n  t h i s  a s s e s s m e n t  i n c l u d e d  a c i d i t y  
\ 

o f  l e a c h  s o l u t i o n  p r o d u c e d ;  a c i d  c o n s u m p t i o n  r e q u i r e d  t o  

m a i n t a i n  a s u i t a b l e  a c i d i t y ;  c o p p e r  c o n t e n t  o f  l e a c h  s o l u t i o n ;  

a n d  e v i d e n c e  o f  b a c t e r i a l  a c t i o n  i n  t h e  l e a c h i n g  dump. 

The l e a c h  s i t e  u t i l i z e d  f o r  t h e  t e s t  was t h e  same a s  

i n  1 9 7 9 ;  t h i s  s i t e  i s  o n  t h e  n o r t h  dump a d j a c e n t  t o  P y r r h o l i t e  

C r e e k .  

T e c h n i c a l  o p e r a t i o n s  and r e s u l t s  a r e  p r e s e n t e d  b y  Dunn  

(1980). The f o l l o w i n g  p a r a m e t e r s  w e r e  m e a s u r e d :  p r e g n a n t  

s o l u t i o n  a c i d i t y  a n d  t e m p e r a t u r e ,  c o p p e r  and a r s e n i c  c o n t e n t  o f  

p r e g n a n t  a n d  s t r i p p e d  s o l u t i o n ,  r e d o x  p o t e n t i a l  o f  p r e g n a n t  

s o l u t i o n  a n d  s o l u t i o n  f l o w  r a t e .  

As a r e s u l t  o f  d e l a y  i n  p e r m i s s i o n  t o  p r o c e e d  w i t h  t h e  

p r o g r a m  f r o m  B r i t i s h  C o l u m b i a  D e p a r t m e n t  o f  t h e  E n v i r o n m e n t ,  

o p e r a t i o n s  d i d  n o t  s t a r t  u n t i l  S e p t e m b e r  1, 1980 .  P u m p i n g  o f  

l e a c h  s o l u t i o n s  s t o p p e d  o n  O c t o b e r  1 8 ,  1 9 8 0  d u e  t o  f r e e z i n g  

c o n d i t i o n s .  H o s e  l i n e s ,  s e t t l i n g  p o n d s  a n d  s c r a p  c a n  s t r i p p i n g  

l a u n d e r s  w e r e  l e f t  i n  p l a c e ;  pump and g e n e r a t o r  w e r e  r e m o v e d  

f r o m  t h e  p r o p e r t y .  
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1 .  

INTRODUCTION 

/ 

Esse M i n e r a l s  Canada h a s  e x p l o r e d  f o r  p o r p h y r y  t y p e  

c o p p e r  d e p o s i t s  a t  Mount  W a s h i n g t o n  s i n c e  1 9 7 2 .  S i g n i f i c a n t  

amoun ts  o f  r o c k  c o n t a i n i n g  a b o u t  0.3 .% c o p p e r  a r e  r e a s o n a b l y  

e x p e c t e d  t o  e x i s t  bu t  h a v e  n o t  y e t  b e e n  d i s c o v e r e d  i n  a m o u n t s  

s u f f i c i e n t  t o  j u s t i f y  o p e r a t i o n  o f  a c o n v e n t i o n a l  m i n i n g  

o p e r a t i o n .  

G e o c h e m i c a l  s u r v e y i n g  d i s c o v e r e d  a s t r e a m  c o n t a i n i n g  

3 3  p a r t s  p e r  m i l l i o n  c o p p e r  d r a i n i n g  f r o m  p r e v i o u s  min ing  

o p e r a t i o n s .  T h i s  c o p p e r  c o n t e n t  i s  c o m p a r a b l e  t o  s o l u t i o n s  f rom 

c o m m e r c i a l  l e a c h i n g  p l a n t s .  The a p p l i c a t i o n  o f  l e a c h i n g  m e t h o d s  

a t  Mount W a s h i n g t o n  was  e v a l u a t e d  b y  l a b o r a t o r y  s c a l e  t e s t s  i n  

1977 a n d  1978 and b y  f i e l d  s c a l e  t e s t  i n  1979 .  F i e l d  t e s t i n g  

c o n t i n u e d  i n  1 9 8 0 .  
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L o c a t i o n  a n d  Access 

Mount W a s h i n g t o n  p r o j e c t  i s  175 k i l o m e t r e s  

n o r t h w e s t e r l y  f r o m  V a n c o u v e r  o n  t h e  e a s t e r n  s i d e  o f  V a n c o u v e r  

I s l a n d ,  B r i t i s h  C o l u m b i a .  I t  i s  c e n t r e d  n e a r  49' 4 5 '  N 

l a t i t u d e ,  125' 15'W l o n g i t u d e  w i t h i n  NTS 92F 11 & 1 4 .  

T o p o g r a p h y  i s  r u g g e d  a n d  e l e v a t i o n  r a n g e s  f r o m  300 metres u p  t o  

1590 metres.  Lower a r e a s  a r e  c o v e r e d  b y  t h i c k  t i m b e r ;  much o f  

t h i s  h a s  b e e n  l o g g e d .  H i g h e r  a r e a s  a r e  c o v e r e d  by  a l p i n e  meadow. 

L o g g i n g  r o a d s  c o n n e c t  Mount W a s h i n g t o n  p r o j e c t  w i t h  

C o u r t e n a y  26 k i l o m e t r e s  away. Comox A i r p o r t  n e a r  C o u r t e n a y  i s  

s e r v i c e d  b y  s c h e d u l e d  a i r  s e r v i c e  f r o m  V a n c o u v e r ;  C o u r t e n a y  i s  

o n  a p r o v i n c i a l  h i g h w a y  a n d  o n  t i d e w a t e r .  

P r o p e r t y  

T h e  Mount W a s h i n g t o n  p r o p e r t y  i s  c o m p r i s e d  o f  F o r d i n g  

C o a l  L i m i t e d  Lease n o .  2 ,  l e a s e d  b y  Mount W a s h i n g t o n  C o p p e r  

Company L i m i t e d ;  f o u r  c r o w n  g r a n t  c l a ims  owned b y  Mount 

W a s h i n g t o n  C o p p e r  Company L i m i t e d ;  o n e  h u n d r e d  a n d  t h i r t y  f i v e  

m i n e r a l  c l a i m s  a n d  e i g h t  f r a c t i o n a l  c l a i m s  owned b y  Esso 

R e s o u r c e s  C a n a d a  L i m i t e d .  

D e t a i l s  o f  s t a t u s  a r e  i n c l u d e d  i n  T a b l e  1; l o c a t i o n  o f  

p r o p e r t y  h e l d  i s  shown  i n  d r a w i n g  1. 

Work d e s c r i b e d  i n  t h i s  r e p o r t  was p e r f o r m e d  o n  m i n e r a l  
w c l a i m s  MWC 234 & 2 0 4 .  
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RESULTS 

A summary o f  r e s u l t s  is i n c l u d e d  i n  T a b l e  11. 

A n a l y t i c a l  r e p o r t s  a r e  i n c l u d e d  i n  Dunn (1980) .  D r a w i n g  2 

shows c h a n g e s  i n  p a r a m e t e r s  a g a i n s t  t i m e .  

1. A c o p p e r  b e a r i n g  l e a c h  s o l u t i o n  was o b t a i n e d  a n d  

for m o s t  o f  t h e  t i m e  d u r i n g  t h e  t e s t  t h e  c o p p e r  

c o n t e n t  r a n g e d  b e t w e e n  75  a n d  205 p a r t s  p e r  m i l l i o n .  

For c o m p a r i s o n  t h e  c o p p e r  c o n t e n t  o f  l e a c h  s o l u t i o n s  

a t  f i f t e e n  c o m m e r c i a l  l e a c h i n g  o p e r a t i o n s  i n  t h e  

w e s t e r n  U n i t e d  S t a t e s  r a n g e d  b e t w e e n  75 a n d  216 p a r t s  

p e r  m i l l i o n  ( E v a n s  & S h e a f f e r ,  1968) .  

2. M a i n t e n a n c e  o f  a n  o p t i m u m  a c i d i t y  f o r  l e a c h i n g  o f  

a b o u t  pH 2.5 r e q u i r e d  a d d i t i o n  o f  s u l p h u r i c  a c i d  

i n t e r m i t t e n t l y  t h r o u g h o u t  t h e  t e s t .  T h i s  may h a v e  

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

g r o u n d w a t e r  f r o m  h e a v y  r a i n f a l l .  

3 .  T h e r e  i s  a m o d e r a t e l y  g o o d  c o r r e l a t i o n  b e t w e e n  

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

4. T h e r e  i s  p o o r  c o r r e l a t i o n  b e t w e e n  a c i d i t y  a n d  

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

CONCLUSIONS 

1. A s s e s s m e n t  o f  s i g n i f i c a n c e  o f  r e s u l t s  o f  1980 

f i e l d  l e a c h i n g  t e s t  i s  c o m p l i c a t e d  b y  t h e  f o l l o w i n g :  

a )  u n c e r t a i n t y  o f  g r a d e  a n d  n a t u r e  o f  

c o p p e r  m i n e r a l i z a t i o n  i n  t h e  a r e a  

o f  l o w  g r a d e  dump u t i l i z e d  f o r  l e a c h i n g .  
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2. 

b )  i n a b l l i t y  t o  c o n t r o l  i n f l o w  o f  w a t e r  

i n t o  l e a c h  s y s t e m .  

c )  low e f f i c i e n c y  o f  s c r a p  c a n  l a u n d e r  s y s t e m  

i n  r e m o v i n g  c o p p e r  f r o m  p r e g n a n t  l e a c h  

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

i n  b a r r e n  s o l u t i o n  o f  a s i m i l a r  m a g n i t u d e  

t o  p r e g n a n t  s o l u t i o n .  

C o p p e r  c a n  b e  l e a c h e d  f rom w e a k l y  c o p p e r  b e a r i n g  

r o c k  m a t e r i a l  o n  low g r a d e  d u m p s  a t  Mount  W a s h i n g t o n .  

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

c o m p a r a b l e  t o  t h a t  a t  some c o m m e r c i a l  o p e r a t i o n s .  

R E C O M M E N D A T I O N S  

1. No f u r t h e r  f i e l d  s c a l e  l e a c h i n g  s h o u l d  b e  

p e r f o r m e d  a t  Mount W a s h i n g t o n  u t i l i z i n g  w a s t e  d u m p s .  

2 .  R e s u l t s  o f  p r e v i o u s  e x p l o r a t i o n  s h o u l d  b e  

r e - e v a l u a t e d  t o  d e t e r m i n e  a r e a s  w i t h  p o t e n t i a l  f o r  low 

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

R .  J .  B e c k e t t .  P. Eng’., P. Geol.  /’ 
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Muller ,  3. E .  a n d  1969 
C a r s o n ,  D . J . T .  

S o m e r v i l l e ,  R .  

W a l c o t t ,  P . E .  

Y o u n g ,  G .  

1978 

1979 

1978 

1979 

1973 

1980 

1969 G e o l o g y  a n d  Mineral  D e p o s i t s  of' 
A l b e r n i  Map Area ,  B r i t i s h  C o l u m b i a ;  
G e o l .  S u r v .  C a n a d a  P a p e r  68-50., 
I m p e r i a l  Oil L i m i t e d .  

In te r im R e p o r t  on t h e  L e a c h a b i l i t  o f  

F r a c t i o n  t o  M . W . C .  526 M i n e r a l  C l a i m s  
i n  t h e  N a n a i m o  M i n i n g  D i v i s i o n ;  u n -  
p u b l i s h e d  r e p o r t  p r e p a r e d  b y  B . C .  
R e s e a r c h  f o r  I m p e r i a l  Oil L i m i t e d .  

Mount W a s h i n g t o n  Ores, t h e  M . W . C .  Y 

Addendum t o  I n t e r i m  R e p o r t  o f  A u g u s t  
15, 1 9 7 8  C o l u m n  L e a c h i n g  T e s t s  o n  M t .  
W a s h i n g t o n  Ore # 4 ,  u n p u b l i s h e d  r e p o r t  
p r e p a r e d  b y  B . C .  R e s e a r c h  f o r  I m p e r i a l  
O i l  C a n a d a  L i m i t e d .  

Addendum 11 t o  t h e  I n t e r i m  R e p o r t  o f  
A u g u s t  15,  1978 o n  t h e  L e a c h a b i l i t y  o f  
M t .  W a s h i n g t o n  Ores; u n p u b l i s h e d  r e p o r t  
p r e p a r e d  b y  B . C .  R e s e a r c h  L t d .  f o r  Esso 
M i n e r a l s  ( C a n a d a )  L i m i t e d .  

1976 P r o g r e s s  R e p o r t ,  Mount W a s h i n g t o n  
P r o j e c t  2 1 1 9 ,  C o u r t e n a y  A r e a ,  V a n c o u v e r  
I s l a n d ,  B. C . ;  u n p u b l i s h e d  r e p o r t  p r e -  
p a r e d  f o r  Esso M i n e r a l s  C a n a d a  L i m i t e d .  

1979 I n t e r i m  R e p o r t  o n  t h e  Test  L e a c h i n g  
On Mount W a s h i n g t o n  C o p p e r  P r o p e r t y ;  
u n p u b l i s h e d  r e p o r t  p r e p a r e d  f o r  Esso 
R e s o u r c e s  C a n a d a  L i m i t e d .  

A r e p o r t  o n  a n  I n d u c e d  P o l a r i z a t i o n  
S u r v e y ,  Mount W a s h i n g t o n ,  B r i t i s h  
C o l u m b i a ;  u n p u b l i s h e d  r e p o r t  p r e p a r e d  
f o r  I m p e r i a l  O i l  L i m i t e d .  

Addendum 111 t o  t h e  I n t e r i m  R e p o r t  o f  
A u g u s t  1 5 ,  1978 o n  t h e  L e a c h a b i l i t y  o f  
Mount W a s h i n g t o n  Ores;  u n p u b l i s h e d  
r e p o r t  p r e p a r e d  b y  B . C .  R e s e a r c h  f o r  
Esso M i n e r a l s  ( C a n a d a )  L t d .  

.. - - . 



Mount Wash ing ton  P r o j e c t  

L e a c h i n g  T e s t  1980 

E x p e n d i t u r e s  

September 14 ,  t o  O c t o b e r  22 ,  1 9 8 0  

S a l a r i e s ,  wages 

Camp s u p p l i e s ,  f o o d  

T e c h n i c a l  s u p p l i e s  

S e r v i c e s  

T r a n s p o r t a t i o n  

A n a l y t i c a l  

T o t a l  

$6 ,198.00  

2 , 741.07  

7,475.48 

620.00 

6 , 897.05  

1,152.50 

25 ,084.10  

I 

P e r s o n n e l  

G e o l o g i s t  S e p t .  14  - O c t .  2 2 / 8 1  5 days  8 $152 = $760.00 

T e c h n o l o g i s t  S e p t .  1 4  - O c t .  1 8 / 8 1  3 1  d a y s  8 102  = 3,162.00 

H e l p e r  S e p t .  14 - O c t .  2 2 / 8 1  32 d a y s  8 52 = 1 ,664 .00  

T e c h n o l o g i s t  O c t .  11 - Oc t .  2 2 / 8 1  6 0 
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I, R o b e r t  J .  B e c k e t t ,  o f  West V a n c o u v e r ,  B r i t i s h  

C o l u m b i a ,  d e c l a r e  a s  f o l l o w s :  
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I g r a d u a t e d  f r o m  O x f o r d  U n i v e r s i t y  w i t h  a B.A. 

(Hons. )  i n  Geo logy  i n  1962.  
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u n d e r  my s u p e r v i s i o n .  

R . J .  B e c k e t t  

( -  
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TABLE I 
MOUNT WASHINGTON CLAIMS 

w 
M t .  Wash ing ton  - 2119 Domineer  001 L o t  91G J u l y  2 
M t .  Wash ing ton  - 2119 Domineer  003 L o t  92G J u l y  2 
M t .  Wash ing ton  - 2119 Domineer  004 L o t  93G J u l y  2 
M t .  Wash ing ton  - 2119 Domineer  006 L o t  94G J u l y  2 
M t .  Wash ing ton  - 2119 MWC 001 F r .  37086 Sep t  14 
M t .  Wash ing ton  - 2119 MWC 101 37196 Sep t  13 
M t .  Wash ing ton  - 2119 MWC 102 37197 Sep t  13 
M t .  Wash ing ton  - 2119 MWC 103 37198 Sep t  13 
M t .  Wash ing ton  - 2119 MWC 104 37199 Sep t  1 3  
M t .  Wash ing ton  - 2119 MWC 105 37200 Sep t  13 
M t .  Wash ing ton  - 2119 MWC 106 37201 Sep t  13 
M t .  Wash ing ton  - 2119 MWC 107 37202 Sep t  13 
M t .  Wash ing ton  - 2119 MWC 108 37203 Sep t  13 
M t .  Wash ing ton  - 2119 MWC 109 37204 Sep t  13 
M t .  Wash ing ton  - 2119 MWC 110 37205 Sep t  13 
M t .  Wash ing ton  - 2119 MWC 111 37206 Sep t  13 
M t .  Wash ing ton  - 2119 MWC 112 37207 S e p t  13 
M t .  Wash ing ton  - 2119 MWC 113 37208 S e p t  13 
M t .  Wash ing ton  - 2119 MWC 114 37209 Sep t  13 
M t .  Wash ing ton  - 2119 MWC 115 37210 Sep t  13 
M t .  Wash ing ton  - 2119 MWC 116 37211 Sep t  13 
M t .  Wash ing ton  - 2119 MWC 117 37212 Sep t  13 
M t .  Wash ing ton  - 2119 MWC 118 37213 Sep t  13 
M t .  Wash ing ton  - 2119 MWC 119 37214 Sep t  13 

CrJ M t .  Wash ing ton  - 2119 MWC 120 37215 Sep t  13 
M t .  Wash ing ton  - 2119 MWC 1 2 1  37216 Sep t  13 
M t .  Wash ing ton  - 2119 MWC 122 37217 Sep t  13 
M t .  Wash ing ton  - 2119 MWC 123 37218 Sep t  13  
M t ,  Wash ing ton  - 2119 MWC 124 37219 Sept  13 
M t .  Wash ing ton  - 2119 MWC 125 37220 Sep t  13 
M t .  Wash ing ton  - 2119 MWC 126 37221 Sep t  13 
M t .  Wash ing ton  - 2119 .MWC 127 37222 S e p t  13 
M t .  Wash ing ton  - 2119 MWC 128 37223 Sept  13 
M t .  Wash ing ton  - 2119 MWC 129 37224 Sep t  13 
M t .  Wash ing ton  - 2119 MWC 130 37225 S e p t  13 
M t .  Wash ing ton  - 2119 MWC 131 F r .  37226 Sep t  13 
M t .  Wash ing ton  - 2119 MWC 132 F r .  37087 Sep t  14 
M t ,  Wash ing ton  - 2119 MWC 133 37068 Sep t  14 
M t .  Wash ing ton  - 2119 MWC 134 37069 Sep t  14 
M t .  Wash ing ton  - 2119 MWC 135 37070 Sep t  14 
M t .  Wash ing ton  - 2119 MWC 136 37071 Sep t  14 
M t .  Wash ing ton  - 2119 MWC 137 37072 Sep t  14 
M t .  Wash ing ton  - 2119 MWC 138 37073 Sep t  14 
M t .  Wash ing ton  - 2119 MWC 139 37074 Sept  14 
M t .  Wash ing ton  - 2119 MWC 140 37075 Sept  14 
M t .  Wash ing ton  - 2119 MWC 141 Fr. 37076 Sep t  14 
M t .  Wash ing ton  - 2119 MWC 142 Fr. 37077 Sept  14 
M t .  Wash ing ton  - 2119 MWC 143 37078 Sept  14 
M t .  Wash ing ton  - 2119 MWC 144 37079 Sep t  14 * 

1981/07/02 
1981/07/02 
1981/07/02 
1981/07/02 
1983/09/14 
1983/09/13 
1984/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1984/09/13 
1982/09/13 
1984/09/13 
1982/09/13 
1981/09/13 
1982/09/13 
1981/09/13 
1982/09/13 
1981/09/13 
1982/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1982/09/14 
1982/09/14 
1982/09/14 
1984/09/14 
1984/09/14 
1981/09/14 
1981/09/14 
1981/09/14 
1981/09/14 
1981/09/14 
1981/09/14 
1984/09/14 
1984/09/14 

. .  .. . . 



'c 

15. 

M t ,  Wash ing ton  - 2119 MWC 145 
M t .  Wash ing ton  - 2119 MWC 146 
M t .  Wash ing ton  - 2119 MWC 147 
M t .  Wash ing ton  - 2119 MWC 148 
M t .  Wash ing ton  - 2119 MWC 149 
M t .  Wash ing ton  - 2119 MWC 150 
M t .  Wash ing ton  - 2119 MWC 151 
M t .  Wash ing ton  - 2119 MWC 152 
M t .  Wash ing ton  - 2119 MWC 153 
M t .  Wash ing ton  - 2119 MWC 154 
M t .  Wash ing ton  - 2119 MWC 155 
M t .  Wash ing ton  - 2119 MWC 156 
M t .  Wash ing ton  - 2119 MWC 157 
M t .  W a s h i n g t o n  - 2119 MWC 158 
M t .  Wash ing ton  - 2119 MWC 170 F r ,  
M t .  Wash ing ton  - 2119 MWC 171 
M t .  Wash ing ton  - 2119 MWC 172 
M t ,  Wash ing ton  - 2119 MWC 173 
M t ,  Wash ing ton  - 2119 MWC 174 
M t ,  Wash ing ton  - 2119 MWC 175 
M t ,  Wash ing ton  - 2119 MWC 176 
M t .  Wash ing ton  - 2119 MWC 177 
M t .  Wash ing ton  - 2119 MWC 178 
M t .  Wash ing ton  - 2119 MWC 179 
M t .  W a s h i n g t o n  - 2119 MWC 180 
M t .  Wash ing ton  - 2119 MWC 181 
M t .  Wash ing ton  - 2119 MWC 182 
M t .  Washi.ngton - 2119 MWC 183 
M t .  Wash ing ton  - 2119 MWC 184 
M t .  Wash ing ton  - 2119 MWC 185 
M t .  Wash ing ton  - 2119 MWC 186 
M t .  Wash ing ton  - 2119 MWC 187 
M t .  Wash ing ton  - 2119 MWC 188 
M t .  Wash ing ton  - 2119 MWC 189 
M t .  Wash ing ton  - 2119 MWC 190 
M t .  Wash ing ton  - 2119 MWC 191 
M t ,  Wash ing ton  - 2119 MWC 192 
M t .  Wash ing ton  - 2119 MWC 201 
M t ,  Wash ing ton  - 2119 MWC 202 
M t .  Wash ing ton  - 2119 MWC 203 
M t .  Wash ing ton  - 2119 MWC 204 
M t .  Wash ing ton  - 2119 MWC 205 
M t .  Wash ing ton  - 2119 MWC 206 
M t .  Wash ing ton  - 2119 MWC 207 
M t .  Wash ing ton  - 2119 MWC 208 
M t .  Wash ing ton  - 2119 MWC 209 
M t .  Wash ing ton  - 2119 MWC 210 
M t .  Wash ing ton  - 2119 MWC 211 
M t .  Wash ing ton  - 2119 MWC 212 
M t .  Wash ing ton  - 2119 MWC 213 
M t .  Wash ing ton  - 2119 MWC 214 
M t .  Wash ing ton  - 2119 MWC z i 5  

w 

w 

9 

37080 
37081 
37082 
37083 
37084 
37085 
37227 
37228 
37229 
37230 
37231 
37232 
37233 
37234 
37095 
37239 
37240 
37241 
37242 
37243 
37244 
37245 
37246 
37247 
37248 
37249 
37250 
37251 
37252 
37253 
37254 
37255 
37256 
37096 
37097 
37098 
37099 
37257 
37258 
37259 
37260 
37261 
37262 
37263 
37264 
37265 
37266 
37267 
37268 
37269 
37270 
37271 

S e p t  1 4  
S e p t  14 
S e p t  1 4  
S e p t  14 
S e p t  14 
S e p t  14 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  1 4  
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  1 3  
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13  
S e p t  1 4  
S e p t  14 
S e p t  14 
S e p t  14 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 

1984/09/14 
1984/09/14 
1986/09/14 
1986/09/14 
1984/09/14 
1986/09/14 
1984/09/13 
1983/09/13 
1984/09/13 
1984/09/13 
1984/09/13 
1984/09/13 
1981/09/13 
1982/09/13 
1981/09/14 
1984/09/13 
1984/09/13 
1982/09/13 
1982/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/14 
1981/09/14 
1981/09/14 
1981/09/14 
1981/09/13 
1981/09/13 
1982/09/13 
1985/09/13 
1982/09/13 
1984/09/13 
1982/09/13 
1982/09/13 
1982/09/13 
1982/09/13 
1982/09/13 
1982/09/13 
1986/09/13 
1986/09/13 
1982/09/13 



M t .  Wash ing ton  - 2119 MWC 216 
M t .  Wash ing ton  - 2119 MWC 217 
M t .  Wash ing ton  - 2119 MWC 218 
M t ,  Wash ing ton  - 2119 MWC 221 
M t .  Wash ing ton  - 2119 MWC 222 F r o  
M t .  Wash ing ton  - 2119 MWC 223 
M t .  Wash ing ton  - 2119 MWC 224 
M t .  Wash ing ton  - 2119 MWC 225 
M t .  Wash ing ton  - 2119 MWC 226 
M t .  Wash ing ton  - 2119 MWC 227 
M t .  Wash ing ton  - 2119 MWC 228 
M t .  Wash ing ton  - 2119 MWC 229 
M t .  Wash ing ton  - 2119 MWC 230 
M t .  Wash ing ton  - 2119 MWC 231 
M t .  Wash ing ton  - 2119 MWC 232 
M t .  Wash ing ton  - 2119 MWC 233 
M t .  Wash ing ton  - 2119 MWC 234 
M t .  Wash ing ton  - 2119 MWC 235 
M t .  Wash ing ton  - 2119 MWC 236 
M t .  Wash ing ton  - 2119 MWC 237 
M t .  Wash ing ton  - 2119 MWC 238 
M t .  Wash ing ton  - 2119 MWC 239 
M t .  Wash ing ton  - 2119 MWC 240 
M t .  Wash ing ton  - 2119 MWC 241 
M t .  Wash ing ton  - 2119 MWC 242 
M t .  Wash ing ton  - 2119 MWC 243 
M t .  Wash ing ton  - 2119 MWC 244 
M t .  Wash ing ton  - 2119 MWC 247 
M t .  Wash ing ton  - 2119 MWC 248 
M t .  Wash ing ton  - 2119 MWC 249 
M t .  Wash ing ton  - 2119 MWC 250 
M t .  Wash ing ton  - 2119 MWC 251 
M t .  Wash ing ton  - 2119 MWC 252 
M t .  Wash ing ton  - 2119 MWC 257 
M t .  Wash ing ton  - 2119 MWC 258 
M t .  Wash ing ton  - 2119 MWC 271 
M t .  Wash ing ton  - 2119 MWC 272 
M t .  Wash ing ton  - 2119 MWC 273 
M t .  Wash ing ton  - 2119 MWC 274 Fr. 
M t .  Wash ing ton  - 2119 MWC 280 
M t .  Wash ing ton  - 2119 MWC 281 
Mt ' .  Wash ing ton  - 2119 MWC 282 
M t .  Wash ing ton  - 2119 MWC 283 
M t .  Wash ing ton  - 2119 MWC 284 
M t .  Wash ing ton  - 2119 MWC 294 

37272 
37273 
37274 
37277 
37278 
37279 
37280 
37281 
37282 
37283 
37284 
37285 
37286 
37287 
37288 
37289 
37290 
37291 
37292 
37293 
37294 
37295 
37296 
37297 
37298 
37299 
37300 
37303 
37304 
37305 
37306 
37307 
37308 
37313 
37314 
37108 
37109 
37110 
37111 
37117 
37118 
37119 
37120 
37121 
37131 

S e p t  13 
Sept  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
Sep t  13 
S e p t  13 
S e p t  13 
Sep t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
S e p t  13 
Sep t  13  
S e p t  13 
Sep t  13 
S e p t  13 
S e p t  13 
Sep t  13 
S e p t  13 
S e p t  13 
Sep t  13 
S e p t  14 
S e p t  14 
S e p t  14 
S e p t  14 
S e p t  14 
S e p t  14 
S e p t  14 
S e p t  14 
Sep t  14 
Sep t  14 

1982/09/13 
1982/09/13 
1983/09/13 
1982/09/13 
19 8 2 / 0 9/ 1'3 
1983/09/13 
1983/09/13 
1983/09/13 
1983/09/13 
1983/09/13 
1983/09/13 
1982/09/13 
1982/09/13 
1984/09/13 
1984/09/13 
1984/09/13 
1984/09/13 
1982/09/13 
1982/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1981/09/13 
1984/09/14 
1986/09/14 
1984/09/14 
1986/09/14 
1983/09/14 
1981/09/14 
1981/09/14 
1981/09/14 
1981/09/14 
1986/09/14 



TABLE I 1  
LEACH TEST RESULTS 1 7 .  
P r e g n a n t  S o l u t l o n  

1 

C o n t e n t  -- 
I A c l d l  t y  Redox Copper- I r K -  A r x c  - 

Day 
P o t e n t  l a 1  P a r t s  p e r  P a r t s  p e r  P a r t s  per  PH bv M l l l  I v o l t s  M i l l  I o n  M i l l i o n  Billion 

4 

2 '  
3 
4 
5 
6 
7 
8 
9 
10 
11 
12  
1 3  
14 
15  
16 
17 
1 8  
19  
20 
21 
22 
23  
24 
25 
26 
27 
28  
29  
30 

Oct. 1 
2 
3 
4 
5 
6 
7 
8 
9 
1 0  
11 
12 
13  
1 4  
15  
16 
17 
18 
19  
20 

- - - - 
5.0  
3 . 0  
2 . 8  
3 . 0  
3 . 5  
3.0 
2 . 0  
3 . 0  
2 .5  
3 . 0  
2 .5  
2 .5  
2 .5  
2 .5  
2 .6  
2.7 
2 .6  

3 .2  
3 .1  
2 . 9  
2 . 9  
3 .0  
3 . 0  
3 . 1  
2 .8  
2 . 9  
2 . 9  
2 . 8  
3 . 1  
3 .O 
2 . 9  
3 .0  
3 . 1  
3 .2  
2 . 9  
2 . 6  
3 .2  
3 . 0  
3 . 0  
3.1 
3 . 1  

2 .4  

2 . 5  

- 

- 
- 

- - - - 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

-258  
-340 
-350 
-350  
-335  
-345  
-330  
- 3 3 2  
-335  
-335  
-310  
-331  
-330  
-295  
-290  
-285  
-332  
-280  
-260  
- 2 6 2  
-300  
-338  
-345  
-335  

- 3 3 8  

-350  

- 
- 

N o t e :  - m e a s u r e m e n t  n o t  t a k e n .  

- 
2 8 . 6  
28.4 
2 8 . 1  
2 6 . 7  
5 5  

100 
85 

1 1 5  
177 
1 5 0  
1 0 3  
105 
115 
1 2 5  
1 2 5  
138 
1 7 5  

92 
1 2 9  

60 
7 3  

1 2 2  
1 8 4  
1 4 8  
152  

40  ' 

7 6  
77  
7 7  

1 5 2  
1 0 1  
110 
198  
1 9 6  
1 5 3  
1 3 4  
1 7 0  
1 9 9  
1 4 9  
1 6 9  
132 
106 

9 2  

67 

67 

9a 

- 

- 
- 

- 
7.1 1 
8 
0 

46 
220  
1 9 0  
370  

1 8 5 0  
1 1 5 0  

458 
635  
6 0 5  
625  
546  
5 5 0  
690  
260 
222 
235 

7 6  
117 
289  
442 
247 
2 1 9  

96  
6 3  
6 8  
5 8  

646  
1 7 8  
266 
934 
658  
382 
214  
6 0 0  

1470  
7 8 0  
7 3 8  
3 4 0  
2 0 4  
151 

9 8  

9 0  

a 

- 

- 
- 

1 
1 
2 
7 

3 5 1  
1 6 2  
615 

4650 
2655  

7 9 5  
2280  
1 3 9 5  
2325 
1635  

8 7 0  
1200 

615 
255 
390  

1 1 4  
1 5 3  
500  

3025 
900 
450  

6 9  
2 3  
57 
30 

2250  
495 
6 4 5  

7 2 0 0  
3580  
1 7 5 5  

6 6 0  
2865  

20000  
9000  
6 0 0 0  
1 7 4 0  

5 2 5  
165  

2 4 9  

108 

- 

- 
- 
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MOUNT WASHINGTON PROJECT 

* LEACHTEST RESULTS 1980 

A-A Pragnrnt Solution Loan Str lpprd 

, - 0 Pragnant Solutlon 

0-0 W a t a r f i o w  Solutlon 

I-I Acldlty 
- 

1 t 6.8 u s e c .  
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J 

I 

E s s o  Minerals Canada, 
600-1281 W, Georgia St., 
Vancouver, B.C. 

Pile No: 0-580 
Project: 2119 Mt. Wash. 

WATER SAMPLES 

PH Sample Nurrber Dissolved t o t a l  total 
cu PPm Fe As 

ppm pub 

101 
102 
103 
104 
105 
106 
lOla 
102a 
103a 
104a 
105a 
106a 

-03 &OS3 

&; 

8.95 . 01 
34.50 . 01 
9,lO 

~ -01 
34 . 00 

0.1 
0.3 
0.1 
0.1 
0.2 
5.5 
0.1 
0.1 
0.2 
0.1 
0.1 
5.2 

6.3 
6.1 
4.7 
3.5 
4.3 
3.0 
6.2 
6.0 
4.6 
3.5 
4.2 
2.9 
- .  

Y 



f -  
PHONE: (604) 980-5814 or 988-4524 

MIN- EN Laboratories Ltd. 
Specialisfs in Mineral Environmenfs  
Corner 15th Street and Bewicke 

705 WEST 15TH STREET 
NORTH VANCOUVER, B.C. 

CANADA V7M 1T2 

E s s o  M i n e r a l s  Canada ,  
6 0 0 - 1 2 8 1  W .  G e o r g i a  S t . ,  
V a n c o u v e r  , B .  C . 

'I 

TELEX: 04-352828 

SEP 19 1980 

S e p t e m b e r  1 8 ,  1 9 8 0 .  

F i l e  N o :  0 - 8 8 3  
A t t n :  G a r y  D u n n  WATER S A M P L E S  

S amp 1 e N u m b  e r D i s s o 1 ve  d T o t a l  T o t a l  P H  
F e  A s  
p p m  ppb  

cu PPm 

A- 9 
1 0  

A - 1 1  
B - 9  

1 0  
B - 1 1  
A 1 0 - A M  
A l l - P M  
B 1 1 - P M  
4 0 1 - L  
4 0 2 - K  
4 0 3 - M  
4 0 4 - E  
4 0 5 - 5  
4 0 6 - C  

1 1 5 . 5 0  
1 7 7 . 5 0  
1 5 0 . 0 0  

7 5 . 0 0  
1 7 5 . 0 0  

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

6 5 . 0 0  
0.01 
0 . 0 2  
1 . 6 5 .  
7 . 8 0 '  
0.01 

1 3 3 . 0 0  

3 7 0 . 0  
1 8 5 0  .O 
1 1 5 0 . 0  

6 3 0  . O  
3 3 0 0 . 0  
1 9 0 0 . 0  

4 8 0 . 0  
8 5 0 . 0  

1 6 5 0 . 0  
1.5 
2 . 0  
0 . 3  
1 . 8  
1 . 2  

3 7 0 . 0  

6 1 5  
4 6 5 0  
2 6 5 5  

6 0 0  
7 9 5 0  
2 5 3 5  
1 0 5 0  
2 1 9 0  
3 0 4 5  

4 1  
(1 
11 
< 1  
1 

9 6 0  

3 . 7  
4 . 4  
4 . 6  
4 . 7  
4 . 7  
4 . 8  
4.7 
4 .6  
4 . 8  
6 . 2  
6.0 . 
5 . 9  
4 . 6  
6 . 0  
4 . 0  



r :  
PHONE: (604) 880-5814 or 888-4524 

T 

TELEX: 04-352828 

MIN- EN Laboratories Ltd. 
Specialisis In Mineral Environmenis 
Corner 15th Street end Bewicke 

705 WEST 15TH STREET 
NORTH VANCOUVER, B.C. 

CANADA V7M lT2 
SEP 1 9  1980 

September  1 8 ,  1 9 8 0 .  

Esso M i n e r a l s  Canada,  
6 0 0 - 1 2 8 1  W .  G e o r g i a  St., 
Vancouver , B .  C .  

F i l e  N o :  0 - 8 5 9  
P r o j e c t :  2 1 1 9  
A t t n :  Gary Dunn WATER SAMPLES 

- 

Sample Number D i s s o l v e d  T o  t a l  T o t a l  PH 
cu PPm Fe A s  

ppm p p b  

A -  2 
b v  3 

4 
5 
6 
7 

A - 8  
B - 6  

7 
B - 8  
A-6-P . M. 
B - 6 - P . M .  

2 8 . 6 0  
2 8 . 4 0  
2 8 . 1 0  
2 6 . 7 0  
5 5 . 0 0  

1 0 0 . 0 0  
8 5 . 0 0  
1 3 . 7 0  
5 0 . 0 0  
67,OO 

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

7 . 8  
8 . 4  
8 . 3  
8 . 2  

4 6 . 0  
2 2 0 . 0  
1 9 0  . 0 

3 9 . 5  
7 6 0 . 0  
3 7 0 . 0  
3 2 5 . 0  
5 0 0 . 0  

< I  
< 1  
(1 

2 
7 

3 5 1  ~ 

1 6 2  
11 
1 3  

1 0 6  
1 2 1 5  
1 0 8 0  

4 . 2  
4 . 3  
4 . 4  
4 . 5  
4 . 3  
4 . 2  . 
4 . 4 .  
4 . 8  
4 . 4  
4 . 5  
4 . 4  
4 . 5  



r: 
PHONE: (604) 980-5814 or 888-4524 

MIN- EN Laboratories Ltd. 
S E P  ' 9 1980 Specialists in Mineral Environmcnls 

- .. 

-4 

TELEX: 04-352828 

Corner 15th Street and Bewicke 
705 WEST 15TH STREET 

NORTH VANCOUVER, B.C. 
CANADA V7M 1T2 

S e p t e m b e r  1 8 ,  1 9 8 0 .  

E s  s o  M i n e r a l s  C a n a d a  , 
6 0 0 - 1 2 8 1  W .  G e o r g i a  St., 
V a n c o u v e r ,  B . C .  

File No: 0 -810  
A t t n :  G a r y  Dunn WATER SAMPLES 

Samp 1 e Number D i s s o l v e d  T o t a l  T o t a l  P H  
F e  A s  
p p m  p p b  

cu PP" 

A 1  2 8 . 5 0  8 . 4  1 4 . 2  
bf 201-L . 0 2  0 . 2  (1 6 . 1  

202-K . 0 3  0 . 5  (1 5 . 9  
203-M 1 - 0 2  0 . 3  1 7  5 . 7  
204-E  6 - 0 3  2 . 5  4 1  4 . 3  
2 0 5 - 5  .01 0 . 4  1 0  5 . 7  
206-C 2 8 . 7 0  1 0 . 2  1 9  3 . 8  



s 

S eptember 18, 1980. 

E s s o  Minerals Canada, 
600-1281 W. Georgia St., 
Vancouver, B . C .  

F i l e  N o :  0 - 8 5 9  
P r o j e c t :  2119 
Attn: Gary Dunn WATER SAMPLES 

- 

T o t a l  PH 
Fe A s  
p p m  p p b  

Tot%3 
Sample Number Dissolved 

cu P P m  

- 
A-2 2 8 . 6 0  7 . 8  < 1  4 . 2  

3 2 8 . 4 0  8 . 4  < 1  4 . 3  
4 2 8 . 1 0  8 . 3  (1 4 . 4  
5 26.70 8 . 2  2 4.5 
6 55 .oo 4 6 . 0  7 4 . 3  

-7 100 . 00 2 2 0 . 0  351 4 . 2  
A--8 85.00 190.0 162 4 . 4  
B - 6  1 3 . 7 0  3 9 . 5  11 4 . 8  

-7 50.00 7 6 0 . 0  1 3  4 . 4  
B-8- 6 7 . 0 0  3 7 0 . 0  106 4 . 5  
A-6-Y M. 113.00 325 . 0 , -  1215 4 . 4  
B - 6 - P .  M. 150 e 00 500.0 1080 4 . 5  

c e r t i f i eQ& y 



. 

W 

S e p t e m b e r  18, 1980. 

Esso Minerals Canada, 
600-1281 W. G e o r g i 8  St., 
Vancouver, B . C. 

- 
F i l e  NO: 0-883 
A t t n :  Gary Dunn WATER SAMPLES 

Samp le Number D is solved T o t a l  T o t a l  PH 
cu P P m  F e  A s  

ppm ppb  
- 

A- 3 115.50 370.0 615 3.7 
-10 177.50 1850.0 4650 4.4 

B - 9  75 moo 630.0 600 4.7 
-10 175.00 3300.0 7 9 5 0  4.7 

B-1-L  90 . 00 1900 . 0 2535 4.8 
A10-AM 133.00 480.0 1050 4.7 
A l l - F M  135 . O O  850 . O  2190 4.6 
B11--I'M 65.00 1650 . 0 3045 4.8 
401-L 0.01 1.5 4 1  6.2 
402-K 0.02 2.0 < 1  6.0 

404-E 7.80 1.8 < 1  4 . 6  
405--5 0.01 1.2 1 6.0 
406-C 133.00 370.0 960 4.0 

W A - 1 1  150 . 00 1150 . 0 2655 4 . 6  

403-M 1.65 0.3 11 5 . 9  

Y 



(-- 
I 

September 18, 1980. 

Ea 80 Minerals Canada, 
600-1281 W. Georgia S t . ,  
Vancouver, B . C . 
F i l e  N o :  0 -810  
Attn: Gary Dunn WATER SAMPLES 

Samp 1 e Number D i s  s o l v e d  T o t a l  T o t a l  PH I 

Fe A s  
p p m  ppb 

cu P P m  

A 1  - 
2 0 1-L W 
202-K 
203-M 
204-E 
205--5 
206-C 

28.50 8.4 1 4.2 
0 0 2  0.2 (1 6 . 1  . 03 0 . 5  (1 5.9 

1.02 0.3 17 5.7 
6 . 0 3  2 . 5  4 1  4 . 3  

e o 1  0 . 4  10 5.7 
28.70 10.2 19 3.8 



c- 
PHONE: (604) 980-5814 or 988-4524 

P 

TELEX: 04-352828 

MIN- EN Laboratories Ltd. 2 2  1980 
Specialists in Mineral Environmenls 

Corner 15th Street and Bewicke 
705 WEST 15TH STREET 

NORTH VANCOUVER, B.C. 
CANADA V7M 1T2 

S e p t e m b e r  1 9 ,  1 9 8 0 .  

Esso M i n e r a l s  C a n a d a ,  
6 0 0 - 1 2 8 1  W .  G e o r g i a  S t . ,  
V a n c o u v e r  , B .  C. 

F i l e  No: 0 - 9 0 9  
P r o j e c t :  2 1 1 9  
A t t n :  G a r y  Dunn WATER SAMPLES 

S a m p l e  Number D i s s o l v e d  Total T o t a l  PH 
cu P P m  F e  A s  

ppm p p b  

A - 1 2  

1 4  
1 5  

A-16 
B - 1 2  

1 3  
1 4  
1 5  

B-16 
A-14-PM 
B-14-PM 

9sr 1 3  
1 0 3 . 0 0  
1 0 5 . 0 0  
1 1 5 . 0 0  
1 2 5 . 0 0  
1 2 5 . 0 0  

3 1 . 5 0  
7 0 . 0 0  
6 7 . 0 0  
9 0 . 0 0  
9 0  . 5 0  

1 7 6 . 0 0  
1 4 5 . 0 0  

4 5 8 . 0  
6 3 5 . 0  
6 0 5 . 0  
6 2 5  .O 
5 4 6 . 0  

1 0 9 0 . 0  
9 8 5 . 0  
9 5 5 . 0  
7 7 0 . 0  
8 5 5 . 0  

1 4 2 0 . 0  
1 6 0 5 . 0  

7 9 5  
2 2 8 0  
1 3 9 5  
2 3 2 5  
1 6 3 5  

5 7 0  
6 7 2  

1 1 7 0  
1 8 9 0  
1 7 5 5  
4 2 0 0  
5 2 5 0  

4 . 3  
4 . 6  
4 . 7  
4 . 7  
4 . 8  
4 . 8  
4 . 8  
4 . 4  
4 . 5  
4 . 7  
4 . 8  
4 . 9  



I' 

PHONE: (604) 980-5814 O f  988-4524 

MIN- EN Laboratories Ltd. 
Specialists In Mincrol Environmenls 

Corner 15th Street end Bewlcke 
705 WEST 15TH STREET 

NORTH VANCOUVER. B.C. 
CANADA V7M 1T2 

F 

TELEX: 04-352828 

September 27, 1980. 

Esso Minerals  Canada, 
600-1281 W .  Georgia S t . ,  
Vancouver, B . C .  
V 6 E  357. 

F i l e  No: 0-947 
A t t n :  G .  Dunn 

- P r o j e c t :  2119 WATER SAMPLES 

Sample Number D i s s o l v e d  To t a l  T o t a l  PH 
cu P P m  F e  A s  

ppm ppb  

WA 17 
18 

P - 19 
20 

A 21 
B 17 

18 
19 
20 

B 21 
/ A 20 
_- A 19 

B 20 
B 19 
501 L 
502 K 
503 M 
504 E 
505 J 
506 C 

- A  21 AM 

- 

8 
c C 21 E f f l v e n t  

138.00 
175 . 00 
98.00 
92.00 

129 -00 
72.00 

155.00 
62.00 
63.00 
88.00 

158.00 
151.00 
117 .OO 
100.00 

0.10 
0.03 
1.02 
8.80 
0.05 

16.50 
72.50 

1.23. 00 

550.0 
690.0 
2 6 0 . 0  
222.0 
235.0 
780.0 
760.0 
358.0 
278.0 
320.0 
315.0 
465.0 
355. 0 
490.0 

8.2 
6.0 
5.5 
4.2 
2.8 
5.5 

80. 
215. 

870 
1200 
615 
255 
390 

1320 
330 
165 
195 
180 
750 
795 
420 
630 

1 
4 
2 
4 

12 
7 

2.5 
2.5 
2.6' 

2.6 
2.7 
2.6 
2.8 
2.7 
2.7 
2.7 
2.5. 
2.7 
2.6 
6.5 
6.7 
4.6 
3.9 
6.0 
3.3 

2.7. 

C e r t i f i e d  $y 



I 

a / W A T E R  BK 
Ex;C 

mRN I 1  

1334 
MO 

- 0  001 
-U 

0 0045 
-LA 

- 0  000 

w IS 
V A 1 6  275148 

cu PB ZN AG NI co MN FE AS 
01254 -0040 00024 -0002 -0010 00015 00210 00002 -0046 

IS TH IS - CD SB BI - v  CA P 

IN MG BA -TI B AL rs IS ' V  
00980 -0003 - 0 0 0 0  -0000 00011 00000 7.504 00057 -0242 

-0008 0.047 7.130 00003 00090 00207 -0006 -0002 00001 

_ _  . _  

* 
VATER ANALYSIS 

THE VATER SAMPLE IS 'ANALYSED'BY ICP A S  RECEIVED. 
M E  RESULT S ARE I N  PPM O R  UG/ ML EXCEPT FOR FE a CA P a MGa 
T I a A L a  VHICH I S  I N  PERCENT. ._ 

01000 X 1000 PPM .- 

IS STANDS FOR INTERNAL STANDARD 

. .  

.. 



/ -  

I 

a / 6 0 6 - C  
EIGC 

WlRN I 1 VA16 275r42 
I 

IS 
- td 1334 

MO GU PB ZN AG Nf co MN FE AS 
- * 0 0 1  12089 -0032 06381 -0001 00965 -1749 20179 00002 0-027- 
U IS TH "IS CD SB 'BI  W CA P 

L A  'IN MG BA --TI -B -At rs 'I s V -0017 -e012 -0067 - 2 0 9 1  e0056 00091 *0195 -a006 00045 00001 

e0657 m0274 -0083 00000 -e000 - 0 8 0 1  00015 687.4 00008 0.239 

w 

BURN I 1  
IS 

1334 
MO 
0075 

.- u 
0 163 

.-  L A  
0 2 176 
.- 

VA16 275243 

cu PB ZN AG NI co MN PE AS 
197.0 00246 80088 00152 10848 30473 41.79 00274 101SI 

1s .- TH IS - CD - SB BI -V .- CA - -  P 
-0025 -0687 07405 a8714 01364 *1171 0 0 2 7 7  00352 e0003 

00065 -0034 e0000 -0000 01078 00653 7929 00172 -0221 _. 
---IN .* -MG BA _ -  TI - B  - A L  - IS - IS - -  v 

.- _ -  -. 
W/B-29 AM 
Ex;c ' 

mm I 1 
IS 

1334 
MO 

- 0  004 * 

. -  u 
- 0  196 
"-LA 

0 2283 .- 

4G/C-29 
mc . 

arm + 1 
IS 

VA16 275 t 44 

MN FE AS $53 
42.98 08474 

- 'V CA .- P 
00300 . 00344 00002 

7619 i 06283 9.247 
- I S .  . -  zs . -  v 

i .- * ,  

1 

I 

Nf CO WN FE' . PB ZN AG 
1333 
#O cu 

WlRN (I 1 

1334 
MO 
00021 
' -  u 

0 1162 
' L A  

, IS 

0 040 I 

VA16 

cu 
45.14 

. Its 
-0081 

IN 
=0129 

. . .  . 
275 I a7 

AQ NI co MN FE A .  
e0036 e3923 06963 7.902 00069 
- CD ' SB ' _  BI . "v * - ,  CA . ?  

TI * B ' ' -  At - -  IS - - *  IS. . -  v 
00151 00609 e0372 00026 08154 e0001 

-0000 a0312 08102 2610 00807  -0250  ..- ... .. . .. .. - 



*/602-K 
B i C  i (-- P6 

EURN t 1 WAl6 275: 37 

- 1 .  

IS 
1333 
MO cu PB ZN AG NI 

Nf co MN *F E AS 
- 0 0 0 6  00034 00068 00061 -3068 
"-SEI BI - -  v CA 

----P 
00088 00177 -0011 -a002 00001 
.-  B . -  AL --'IS .- IS - w  

- 0 0 0 2  00000 00635 00017 0.232 - -  . ._ . .  .. .. 
40/605-J 
EGC . 
aJRN I 1 WAl6 

IS 
1334 
MO cu 

00060 a8168 
- -  u - *  *IS, 
-0818 00007 
' 'LA .*-IN ' 

-a001 -0005 .. - 
.--I* ........ .. 

.-. ' - 
275r40 

, 

ZN . 
- 0  002 
'"IS 
6.36 1 
c"BA 

= 0  000 ... 
..p---- -, 

At3 
9.002 
-CD 

-0002 
TI 

- . O B 0  .... 
,-,. .... . .  

co - 
-0001 
**BI 
0274 
- A L  

-0006 .. 
. - -  - .  

MN. .. 
00019 
- -  v 
- 0  806 
"IS 

22.49 -. 
.. .-. ..... &'- 

FE . 
0 000 1 
. *  C A . '  
- 000 I  
' 'IS 

0024 .. 



BURN # 1 UA16 2753 30 
IS 

M/WATER BK 
n;C 
Burn I 1 VA16 275: 32 

IS 

10/B-28 PM 
ExjC 

, -  
BURN # 1 VA16 275: 33 

IS 
I 

- .  M / 6 0  1-L 
EGG 

B U ~  # 1 WA16 275: 35 
.. - 



' W / B -  25 
EGC 

Bum # I 
IS 

I333 
MO 
a0028 
- u  
a 0621 
' -  L A  
0 1735 

#)/WATER 
EGC 

WIRN I 1  
IS 

1333 
MO 
-0001 

.tJ 
0 0045 
LA 

- 0  002  

@/B-26 
EGC 

WAl6 

cu 
71-88 
IS 

-0013  
-IN 

00204 . .  

BK 

VAl6 

cu 
0 1167 
- IS 

-0814 
.-IN 

00111 - -  

2 7 5 ~ 2 3  

PB ZN 
00328 5.613 
TH 'IS 

-0062 -52 .8  
.- -MG ' BA 

00014 - 0 0 0 8 '  - -  ._  

275 I 24 

AG 
0 146 

. CD 
08287 
TI 

-0000 

AG 
-0082 
. 'CD 

08016 
' TI 

- 0  000 . -  

CUI co 
10229 1.962 

. SB BI 
01184 00322 

B - A t  
02065 a0420 .. 

NI co 
-0001 =0039 

'. SB ' .. '. BI . 
00118 00180 
- B  . -  AL 

-0001 00008  

MN 
220 72  

V 
0547 

.. IS 
5423 

MN 
0342 

- v  
- 0  807 
.I s 

0049 

FE 
0051 1 

CA 
0 0273 
- -  IS 

0 195 _ -  

FE 
0 0002 
. CA 

-0002 
IS 

0 002  1 

AS 2s .& 
- P  

0 0002 
v .  

-0211 . _  

AS 
- 0  044 
'P 

000 1 
- v  

,0239 



*O/VATER b;. 

f - ,  EGC 
P p,’ 

Bum 4 1 
IS 
I334 
MO 

= 0 0 0 2  
. u  

0.097 
-LA - 0 002 

VA16 2758 1 1  

PB ZN AQ NI co HN FE AS 
-0084 - 0 0 0 2  -a001 -0012 *0008 00019 00001 0.071 
-. TH IS CD SB ‘ BI V CA P 

- 0 0 6 1  70207 -0001. -e007 00104 -0012 -0052 08001 
’ -MG ‘BA -TI ’B At -1 s “IS . -  v 
-0003  -0000  -0000 - 0 0 0 5 ’  -0000 15-00 00003 0*245 .. . .  . -  

W/A-26 
WC 

BURN i: 1 
IS 
1333 
MO 
0 0039 
--U 
0 0767 

0 2517 
L A  

. _  

#/A-27 
EGC 

UAl6 275t  16 

PB ZN 
08687 70704 
-TH rs 

-0091 -‘Y0-0 
-MG BA 

00031 00000 
. -  . _  

AG . 020 1 
- CD 

00612 
TI 

- .000 

NI co 
10747 3.570 
SB BI 

02232 0 1359 
. -  B - A t  
01773 00691  . -  

FE 
0 0476 
‘CA 

0 0336 
.- IS 
0027 1 
.- 

AS 
3.6 15 
P 
0006 

.- v 
- 0  200 ._ 

MN 
44.97 

V -  
0 063 1 

- f S  
6987 

2751 17 BURN 4 1 
1s . 

1334 
MO 
0 0 0 5 2 ’  
.-U 

-0011 
- - - -  LA 

1692 - -  

V A l 6  

PB ZM 
00720 60568 
‘-TH TS 

-e077 -58.5 
- - -  MG. - B A  
00821 .0000 .- _ -  

AO 
00139 

~ -CD 
0600 

. -  TI 
- 0  000 .-- 

MN 
28.75 
V - .  

00291 
. -  IS 

6083 

FE 
. 00266 

‘-CA 
e 0293 
- - .  .IS 

0060 
. . a  

AS 
1.020 
P 

0 0003 
- -  v 
0.214 .. - 

I 

M Y A - 2 8  
EGC 

.‘ ... I 

275i18  WJRN I .  1 
IS ’ 

1333 
MO 
0 .002  
-U 

0 0908 
. -  L A  

1720 . _  

4Q/ 29 
M I A - 2 9  
EGC . 

VA16 

NI co MN 
10493 2.699 31.39 
SB - - B I  v 

01370 01049 00254 
- 0  - - A t  - - I s  
00953 00523 6484 -. ._ 

+E . 0 2 3 i  
- -  CA 
0 0306 
- IS 
e0070 .- 

cu 
16802 
IS 

-0816 
. ’  -IN 

0 0296 .- 

Bum 4 I WAlB 27Si20 ’ 
IS 

1334 FE .. ~ AS ,049 
00870 

CA . 
’-*-P 

00144 e0001 
.- IS. - -  v . 

0 806 - 0  24 1 .. . .- 

cu PB . . .  ZN Aa . NI . CO MN . 

~ -V 
42.99 00021 2.342 00028 03721 06605 7.513 

00019 m e 0 7 4  022.6 00136 00367 -0392 -0888 

00025 - 0 0 8 1  00000 00000 00292 *0097 2360 ’ 

’. SB ’. BI IS .- TH *-Is CD 

“‘IN *. ’ ”‘MG. ’ ’  EA * -  TI .- B - A L  IS 
.. .. .. .- * -. . 

MO 
-0002 
‘U 
1014 

* L A  
0362 



-l p. 2 ..Y 

EGC 

BURN I 1 V A 1 6  
IS 

275801 

1334 
rlly' M O  cu FE AS ,064 

08244 4%C? 
CA P 

00197 00001 
- IS V 

0 229 0 0 10 

PB ZN AG NI GO MN 
00467 3.146 00056 07781 10124 14056 
TH IS CD . SE El1 v 

-0084 -35.9 00164 08671 00283 00276 
'MG E A  . TI E - A L  IS 

- 0 0 0 0  00000 -0000  00906 00156 3038 

-0000 58.34 
U IS 

01161 -0014 
L A  -IN 

00703 -0144 .. 

W / C - 2 3  
EEC 

Rum # I 
. 1s 
1334 
MO 
00818 
- u  
-4090  

0 0588 
LA 

VA16 2 7 5 0 0 3  

PB * ZN AG NI co MN 
-0026 3.002 00094 06696 09954 11.04 
TH 1s CD SB BI V 

0.025 -50 .5  r0258 00722 00427 - 0 1 5 3  
'MG BA . -  TI B - A L  IS 

00015 00000 -0000 00368 00154 2872 

FE AS e o @  
0 0025 - 

CA P 
00258 00001 
- _  IS - v  
00068 1.226 

cu 
58-79 
IS 

005 1 
- IN 

0 0830 
. _  

BURN # 1 WA16 
IS 

1334 
#O cu 
-001s 84-89 
. -  u TS 
03615 *0854 
- -  L A  .- .IN 
08862 08627 _ _  .- 

275 t 04 

#)/B- 24 ,,PM 
EGC 

. I  

. - .  
8753 06 BURN # 1 

IS 
1334 
MO 
-0001 
'U 

0 0273 
' L A  

0 1345 

W/A- 25 
EGC 

VAl6 

PB ZN AG NI co MN 
e0646 5.419 00083  1.159 1.980 23.52 
TH --Is _ _  CD SB . BI v 

-0074 -50 .0  00412 00452 e0719 08146 
. -MG BA TI ' B  At - IS 

0001'2 00000 -0000 00738 08373 5039 
r -  .- 

.. . 

275i07 I BURN I 1 VA16 

w I S  1333 
PB . . ZN AG NI, co MN 
00377 5.622 00121 1.165 1.883 '21.38 
. *  TH 'IS - -  CD '-SB "BI V 
-08,73 ~ 5 1 . 8  00447 00789 00816 00398  

*e* 'MG. BA ' TI ' B  '. At .- IS 
00013 00000 90000 e1237 00407 5257 .. .. . I .  .- 

MO cu 
- 0 0 0 2  138.5 
"U IS 

00831 -0014 
L A  "'IN 

01543 00182 



f . . *..' 

P* *HO;VTER ESSO MINESL~. PROJECT 21  19 F I L E  s e i a s 7 ~ (  MPLE ~ 2 3  
E. G C  

BURN I 1 VA16 274855 
ACME A I 1 ' A L Y X A L  LACCRAT!IRIES [TU. 

852 EAST I4hS'rlP.(';S STREC7- 
VANCOUVER, U.C. V6A 1kd IS 

1334 
M O  cu PB ZN AG NI co MN FE A S . * o z  
00008 73.84 00283 3.540 00026 68110 10121 12030 00048 -y - u  IS . *  TH 'IS CD ~ SB BI V CA P 
-0078 0.017 

L A  'IN 
e0635 00050 

a / A  24 
EGG 

BURN # 1 
IS 

MO 
0 0009 

U 
00193 

L A  
0 0835 

1334 

. -  

VA16 

a / V A T E R  BLAVK 
EGC 

8uRN # 1 
IS ew 1334 
MO 
0 0000 
.- u 
- 0  078 

. -LA 
O b 8 8 2  ._ 

sr 

0.077 -33 .9  
. 'MG BA 

-0000 00000 
.. 

274856 . 

c 

pa ZN 
00402 4.131 

TH 'IS 
-0078 -39.4 

MG BA 
00002 00000 

._  

VA16 274 t 58 

0 0274 
TI 

- 0  000 

AG 
0 8073 
. GD 

0 0356 
TI - 000 

cu PB ZN AG 
01188 0 ~ 0 1 7  00041 0 . 0 0 2  
. _  IS --m - IS CD 
-0010 -.071 7a134 00031 
--IN -'-Ma 'BA TI 

00345 0.003 - 0 6 0 0  - * # 0 0  ._ -. - . .__ . _  

WATER ANALYSI S 

0387 
- B  

0 0214 

m0717 -0004 
AL IS 

*0184 3420 

co PIN 
10289 14.58 

BI V 
*a725 00070 
. -  At IS 
00251 3950 

00193 00001 
IS . v  

-0009 0.246 .- . _  

FE A* 
*0103 - *  

CA 'P 
00216 00002 
- IS . u  
0005 - 0  232 . _  . _  

1 

THE WATER SAMPLE IS ANALYSED.BY ICP AS RECEIVED. 
M E  RESULT 5 ARE IN PPM OR UG/ ML EXCEPT FOR FE CA P . , M ~ I  
T I 4 L a  VHICH IS IN PERCENT. 

.1000 x = 1000 PPI(( 

IS STANDS FOR INTERNAL STANDARD 



i 
TO: Esso Minerals L t d . ,  

# 314 1281 W .  Georgia S t . ,  
Vancouver, B.C. 
V6E 357 

m FcVt: x / /  7 - 
ACME AyP',YTICAL LABORATORIES LTD. 

Assaying & Trow Analysis & 
852 E. Hastlngr St., Vancouver, O.C. V0A 1R0 . 

'I phone:253 - 3 

water S P e  Of SMlpleB - _ _ _ _ _ _ _ _ _  
Disposition - _ _  __ _ _  _ _  _ _  _ _ _  GEOCHEMICAL ASSAY CERTIFICATE 

Projec t  No.: 2119 

pH 
SAMPLE No. 

Cu Fe As 
! A 23 _. 74 j 48 .002. 2.8.  

4 ~ -  24 L .  .... -91 ' 103 .... -045 2.7 
. - - B  24 .~ ... 58 . 244. .  .064... 2 . 7 ,  

C 2 3 -  - .  .. 59-- .  25 .... ,.040 3-1 
~ . A 24 PM .- -~ 85.. I. 96. .- - 121 .--2,5 

A 25- . 139- 320-_1.333 ..-2.5 
--_-B 2 4 - P L . .  __ 117 --A92 ~. .113 . ~ 2.5_,.. 

.. ~- A 26p-.__:p. 2 0 5 4  ...!I 76 . -3.615. - -2.5 
. 27- ..~ _.._:--- ..162-.1.260 .1-020 . 2.6-_ 

All reports are the confidencial property of clients 
All results are in PPM. 
IC E S T I O N :  .......................................................................... 

I 
.......................... DETERMINATION: ..................................... - P 



f '  . c 
PHONE: (604) 980-5814 or 988-4524 

' 

MIN-EN Laboratories Ltd. 
Spcciolists In Mineral  Environmcnls 

Corner 15th Street end Bewicke 
705 WEST 15TH STREET 

NORTH VANCOUVER, B.C. 
CANADA V7M 1T2 

F 

TELEX: 04-352828 

O c t o b e r  15,  1980. 

E s s o  Minerals  C a n a d a ,  
600-1281 W. G e o r g i a  St . ,  
V a n c o u v e r ,  B .C . 
V6E 357. 

F i l e  No:  0-987 WATER SAMPLES 

S a m p l e  D i s s o l v e d  Ferric Ferrous T o t a l  Total PH E h  
N u m b e r  C u  p p m  Fe p p m  Fe pprn Fe p p m  A s  pFb m , v .  

A 30 76.00 34.8 0.1 63.0 23 2.8 -332 
A 3 1  76 . 50 34.0 0.1 68.4 57 2.9 -335 
A 32 77.00 33.7 0.1 57.8 3 0  2.9 -335 w C 3 0  62.50 0.1 0.1 33.8 18 3.8 -310 
C 3 1  61.50 0.2 0.2 22.4 6 3.6 -302 
C 32  54.50 0.2 0.1 19.8 1 7  3.7 -290 

C e r t i f i e d  B V  
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PHONE: (604) 980-5814 or 988-4524 

MIN- EN Laboratories Ltd. 
Specialists in Mineral Environments 

Corner 15th Street and Bewicke 
705 WEST 15TH STREET 

NORTH VANCOUVER, B.C. 
CANADA V7M 1T2 

7 

TELEX: 04-352828 

October 15 ,  1980. 

Esso Minerals  Canada, 
600-1281 W. Georgia S t . 8  
Vancouver B. C. 
V6E 3J7. 

F i l e  N o :  0-1009 WATER SAMPLES 

OCT 1 5 1980 

Sample Disso lved  F e r r i c  Ferrous T o t a l  T o t a l  pH 
Number C u  ppm Fe ppm Fe p p m  Fe p p m  A s  p ~ b  

A 33 152.00 
A 34 101 . 00 
A 35 110.00 
B 33 135.00 
B 34 79.50 w B 35 76.00 

A 34 Late P M  185.00 
701 L . 20 
702 K -18 
703 M 1.85 
704 E 14 . 80 
705 J . 10 
706 C 33.50 
A 34 PM 168.00 
B 34 P M  132,OO 
A 35 PM 179.00 
B 35 P M  122.00 

536.0 
165.0 
252.0 
298.0 
247.0 
310.0 

1100.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.7 

730.0 
530.0 

1015.0 
695.0 

0.5 
1.5 
1.0 
1.5 
1.0 
1.0 
2.0 
0.1 
0.1 
0.1 
0.1 
0.1 
2.0 
1.5 
1.0 
2.0 
1.5 

646. 0 
178.0 
266. 0 
546.0 
537.0 
518.0 

1120 . 0 
0.1 
0.1 
0.2 
1.4 
0.1 
3.8 

776.0 
760.0 

1060.0 
798.0 

2250 
495 
645 

1005 
192 
243 

8000 
15 
11 
16 
14 
23 

5 
4200 

990 
4350 
1260 

2 .8  
3.1 
3.0 
3 - 1  
3.1 
3.1 
2.7 
5.3 
5.6 
5.0 
4.1 
5.4 
3.6 
2.8 
3.1 
2.8 
3.1 

Eh 
m.v. 

-310 
-331 
-330 
-345 
-205 
-200 
-278 
-260 
-245 
-220 
-240 
-220 
-300 
-280 
-210 
-258 
-212 



c PHONE: (604) 980-5814 or 988-4524 

MIN-EN Laboratories Ltd. 
Specialists in Mineral  Env i ronments  

Corner 15th Street and Bewicke 
705 WEST 15TH STREET 

NORTH VANCOUVER, B.C. 
CANADA V7M 1T2 

October 15,  1980. 

E s s o  Minerals  Canada, 
600-1281 W. Georgia St., 
Vancouver, B.C. 
V6E 357. 

F i l e  No:  0-990 WATER SAMPLES 

Sample Disso lved  F e r r i c  Fer rous  Total  Total p H  
Number C u  ppm Fe p p m  Fe ppm Fe p p m  A s  ppb 

A 23 
C 23 
B 24 
B 24 P M  
A 24 

b A 24 P M  
A 25 
B 25 
A 26 
B 26 
A 27 
B 27 
C 27 
A 2 8  
A 2 8  P M  
B 2 8  
B 28  P M  
A 29 
A 29 AM 
B 29 AM 
C 29 EFF 
601 L 
602 K 
603 M 
604 E 
605 J 
606 C 

bf 

60.20 
55.50 
49.20 

112.00 
73.00 

148.00 
122.00 

58.00 
184.00 

95.00 
148.00 

64.20 
43.50 

152.00 
182.00 

72.50 
142.00 

39.80 
168.00 

99.50 
25.70 . 18 

-40  . 95 
8.35 

-03 
12.05 

33.3 
20.3 

159.5 
177.0 

79.0 
362.0 
277.0 
368.0 
432.0 
348.0 
242.0 
342.0 

1.0 
215.0 
308.0 
298.0 
286.0 

34.2 
249.0 
299.0 

1.5 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.6 
1.0 
2.0 
1 .0  
1.0 
1.0 
0.2 
0.2 
0.2 
1.0 
0.2 
2.2 
1.0 
2.5 
0.5 
1.0 
0.1 
1.0 
0.5 
4.4 
0.1 
0.1 
0.1 

75.8 
54.0 

539.0 
426.0 
116.8 
372.0 
289.0 
745.0 
442.0 
642.0 
247.0 
841.0 

39.2 
219.0 
312.5 
578.0 
493.0 

95.9 
258.0 
584.0 
49.8 

0.1 
0.2 
0.1 

114 
45 
48 

950 
153 

1250 
500 

75 
3025 

705 
900 
276 

1 2  
450 

1125 
333 
765 
69 

930 
330 

75 
1 
5 

29 

3.2 
3 . 6  
3.0 
2.9 
3.1 
2.9 
2.9 
2.9 
2.9 
2.9 
3.0 
3.0 
3 -4  
3.0 
3.0 
3.0 
2.9 
3.1 
3.0 
3.0 
4.2 
5.8 
5.9 
5.6 
4.2 
5.7 
3.9 

Eh 
m . v .  

-258  
-200 
-345 
-350 
-348 
-359 
-350 
-232 
-350 
-229 
-335 
-205 
-295 
-345 
-349 
-212 
-337 
-330 
-340 
-228 
-182 
-205 
-218 
-212 
-230 
-205 
-252 
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, .Pbt6NE: (604) 980-5814 or 988-4524 
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MIN- EN Laboratories Ltd. 
Specialists in Mineral  Environments 

TELEX: 04-352828 

3 1980 Corner 15th Street and Bewicke 
705 WEST 15TH STREET 

NORTH VANCOUVER, B.C. 
CANADA V7M 1T2 

November 1, 1980. 

E s s o  Minerals  C a n a d a ,  
600-1281 W. G e o r g i a  S t . ,  
V a n c o u v e r ,  B . C. 

Project:  2 1 1 9  
A t t n :  G. D u n n  
F i l e  N o :  0-1073 WATER SAMPLES 

Sample D i s s o l v e d  Ferrous T o t a l  Total  Ferric EJi PH 
N u m b e r  C u  pprn Fe ppm Fe ppm A s  ppb Fe p p m  m v  

A 48 67 -40 66.6 
704E 13.38 0.2 
901L * 01 0.1 

1.26 0.2 
63.40 1.3 C48 

C50 49.35 1.0 
A50 67.15 50.4 
C51 43 -40  7.8 

WM 

98.0 
0.3 
0.2 
0.3 

100.0 
34.2 
89.5 
25.8 

249 
2 1  

9 
48 

102 
54 

108 
54 

18.0 
0.1 
0.1 
0 .1  
0.3 
0.2 
8.5 
3.0 

-338 
-315 
-310 
-285 
-308 
-325 
-350 
-250 

2.4 
3.6 
5.8 
4.7 
3.4 
3.3 
2.5 
2 .8  
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6HdNE: (604) 980-5814 or 988-4524 ' 
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TELEX: 04-352828 
f 

MIN-EN Laboratories Ltd. 
1980 

Specialists In Mineral Environments 

Corner 15th Street and Bewicke 
705 WEST 15TH STREET 

NORTH VANCOUVER, B.C. 
CANADA V7M 1T2 

Noverriber 1, 1980. 

E s s o  Minerals Canada, 
600-1281 W, Georgia S t . ,  
Vancouver , B. C . 
F i l e  No:0-1041 
Project 2119 
At tn :  G. Dunn 

Sample Dissolved Ferrous 
Number Cu p p m  Fe p p m  

901L 
902K 
903M 

w 9 0 4 E  
9055 
906C 
A4 3 
A44 
A4 5 
A46 
B43 
B44 
c45 
C46 
D4 3 

0.04 
0.14 
1.59 

12.05 
0.03 

25.05 
252.00 
131.80 
105.60 

91.50 
232.00 
108.00 

66.90 
64.25 

169.00 

0.1 
0.1 
0.3 
0.4 
0 .1  
0.1 

250.0 
291.0 
177.0 
120.5 
455.0 
334.0 

89.7 
24.3 

738. 0 

F e r r i c  Tota l  Total P H  
Fe ppm Fe p p m  A s  ppb 

0.1 
0.1  
0.1 
0.3 
0.1 
2 . 1  

1200.0 
46.0 
22.0 
19.5 

1200.0 
48.0 

3.3 
2.7 

350.0 

0.2 
0.6 
0.7 
0.8 
0.1 
2.2 

1555.0 
340.0 
204.0 
151.0 

1695.0 
409.0 
148.0 
112.0 

1120.0 

1 
6 

18 
11 
27 
9 

22575 
1740 

525 
165 

20625 
1920 

585 
210 

11700 

6.2 
6.0 
4.7 
4.1 
5.4 
3.7 
2.7 
3.0 
3.1 
3.1 
2 .8  
3.1 
3.3 
3.6 
1.5 

E h  
mv 

-222 
-210 
-210 
- 2 2 5  
-235 
-255 
-290 
-338 
-345 
-335 
-220 
-250 
-210 
-200 
-130 
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PHONE: (604) 980-5814 or 988-4524 

MIN- EN Laboratories Ltd. 
Specialists in Mineral Environmcnfs 
Corner 15th Street and Bewlcke 

705 WEST 15TH STREET 
NORTH VANCOUVER, B.C. 

CANADA V7M 1T2 

1980 

Novenber 1, 1980. 

Esso Minerals  Canada, 
600-1281 W. Georgia St., 
Vancouver, B. C . 
F i l e  No:  0-1027 
Project:  2119 
A t t n :  G. Dunn WATER SAMPLES 

7 

TELEX: 04-352828 

Eh PH Sample Dissolved Ferrous F e r r i c  Total  Tota l  
Nuniber C u  ppm Fe ppm Fe ppm Fe ppm A s  ppb mv 

A36 
B36 
D36 

w;:; 
D37 
A38 
B38 
D38 
A39 
c39 
A40 
B40 
D40 
A4 1 
B41 
A42A 
A4 2 
B42 
D4 2 
A43-S 
801L 
802K 
803M 
804E 
805 J 

w 8 0 6 C  

198.00 
189.00 
141.00 
196.00 
182.00 
167.00 
153.00 
112.00 
142.00 
133.50 
43.70 

170.00 
139.00 
133.00 
199.00 
203.00 
233.0 
149.00 
132.00 
124.50 
169.00 

0.01 
0.09 
1.07 

12.80 
0.04 

21.00 

440.0 
502.0 
596.0 
420.0 
472.0 
540.0 
285.0 
261.0 
469.0 
156.0 

0.1 
463.0 
450.0 
450.0 
290.0 
430.0 
530.0 
527.0 
325.0 
389.0 
424.0 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

450.0 
460.0 
210.0 
202.0 
185.0 
180.0 

55.0 
35.0 
110.0 

37.0 
0.5 

125.0 
90.0 

140.0 
1100.0 
1250.0 
1050.0 

235.0 
75.0 
90.0 

280.0 
0.1 
0.1 
0 .1  
0.1 
0.2 
1.7 

934.0 
998.0 
818.0 
658.0 
796.0 
782.0 
382.0 
423.0 
702.0 
214.0 

14.9 
600.0 
658.0 
598.0 

1470.0 
1735.0 
1635.0 

780.0 
440.0 
538.0 
738.0 

0.1 
0.2 
0.3 
0.2 
0.4 

7200 
7875 
7000 
3580 
4650 
7125 
1755 
1500 
3330 

660 
135 

2865 
1185 
1995 

20000 
20000 
17775 

9000 
2115 
2715 
6000 
14 
6 

45 
1 2  
24 
2 1  

-295 
-285 
-215 
-290 
-235 
-215 
-285 
-240 
-218 
-332 
-252 
-280 
-215 
-100 
-260 
-188 
-268 
-262 
-240 
-245 
-300 
-292 
-255 
-250 
-285 
-278 
-305 

2.9 
3.0 
3.1 
3.0 
3.1 
3.1 
3.1 
3.1 
3.1 
3.2 
4.1 
2.9 
3.1 
1 .5  
2.6 
2 . 8  
2.9 
3.2 
3.1 
2.9 
3.0 
5.4 
5.6 
5.5 
4.2 
5.3 
4.0 



(-; M I N -EN I, A I i0 It A T 0  II I I S  I ,TI), (- T I  

705 WEST 1 6 T H  S T R E E T  . . I  
*- .I - -. 

N O R T H  V A N C O U V E R ,  B.C. 
Phone: 980-6814  

0 - 1 1 2 2  Fils No .............................................. Vancouver B .  C 

SAMPLE No. . cu x 

C A N  1 ’ 3 0  4 5 0  

2 31.500 

3 3 2 . 8 5 0  

4 2 7 . 4 0 0  

CAN 5 2 7 . 6 0 0  

- 
I 

r 

w 

TO: Esso Minerals C a n a d a ,  

* 

PROJECT No. 

,. 

.l 

2 1 1 9  , 

- 1  . .< 

6 0 0 - 1 2 8 1  W .  Georgia  St., DATE N O V  20-/80 . 
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PHONE 980-5814 C! 

MIN- EN Laboratories Ltd. 
Specialists in Minera l  Environrnenls 

Corner 15th Street and Bewlcke 
705 WEST 15TH STREET 

NORTH VANCOUVER, B.C. 
CANADA V7M 1T2 

DEC 1 1980 

November  2 7 ,  1 9 8 0 .  

E s s o  M i n e r a l s  C a n a d a ,  
6 0 0 - 1 2 8 1  W .  G e o r g i a  St., 
V a n c o u v e r ,  B.C. 

F i l e  No: 0 - 1 1 2 2  
P r o j e c t :  2 1 1 9  WATER SAMPLES 

S a m p l e  D i s s o l v e d  T o t a l  T o t a l  PH E h  
Number cu  p p  m F e  p p  m A s  p p  m 

A 43 2 9 3 . 0 0  1 5 0 0 . 0  5 4 0 0  1 . 9  -318 

B 4 3  2 6 4 . 0 0  1 6 0 0 . 0  7 5 0 0  2 . 1  - 3 2 2  



PHONE 980-5814 (- - 
Copy 2: 7.1.D 

MIN- EN Laboratories Ltd. 
Specialists in Mineral Environments 

Corner 15th Street and Bewicke 
705 WEST 15TH STREET 

NORTH VANCOUVER, B.C. 
CANADA V7M 1T2 

DEC 1 1980 

N o v e m b e r  2 7 ,  1 9 8 0 .  

Esso M i n e r a l s  C a n a d a  , 
6 0 0 - 1 2 8 1  W .  G e o r g i a  S t . ,  
V a n c o u v e r ,  B . C .  

F i l e  No: 0 - 1 1 2 2  
P r o j e c t :  2 1 1 9  WATER SAMPLES 

S a m p l e  Number  

A 6  
7 
8 
9 
1 0  

1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 

A 2 1  
A 6-PM 

A 1 4 - P M  

A 20-PM 
A 4 3  
B 4 3  
A 1 0  D u p l i c a t e  

- 11 

A 11-PM 

A 19-PM 

F e r r i c  
F e  p p  m 

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

1 1 6 0 . 0  
8 0 0 . 0  
2 1 0 . 0  
4 0 0 . 0  
3 7 0 . 0  
3 5 0 . 0  
2 7 0 . 0  
2 6 0 . 0  
4 4 0  . 0 

9 0 . 0  
65 .0  
90 .0  

1 8 0 . 0  
4 9 0 . 0  
8 1 0  . 0 
2 2 0 , o  
1 4 0  . 0 

1 2 8 0 . 0  
1 3 6 0  .O 

2 2 0 . 0  

F e r r o u s  E h  
F e  p p  m 

1 8 . 0  - 2 9 5  
1 3 6 . 0  - 3 0 8  

9 0 . 0  - 3 0 0  
2 4 0 . 0  - 3 0 5  
7 6 0 . 0  - 3 1 5  
4 4 0 . 0  - 3 2 0  
4 8 0 . 0  - 3 1 5  
3 2 0 . 0  - 3 1 8  
330  . 0 - 3 1 2  
3 5 0 . 0  - 3 1 5  
3 1 0 . 0  - 3 1 2  
2 6 0 . 0  - 3 2 0  
2 4 0 . 0  - 2 1 5  
1 0 2 . 0  - 3 0 2  

1 5 . 0  - 3 1 0  
1 0 6  .O - 3 1 2  
2 0 0 . 0  - 3 0 5  
3 9 0 . 0  - 3 1 5  
7 9 0 . 0  - 3 1 9  
2 8 0 . 0  - 3 1 5  

1 5 4 0  .O - 3 1 0  
3 4 0 . 0  - 3 1 8  
3 8 0 . 0  - 3 2 2  
2 6 0 . 0  - 3 1 5  

C e r  &%?$;d tr-f i e  d’ By 

L/ 


