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A B S T R A C T 

T h i s p a p e r r e v i e w s the e x p l o r a t i o n , deve lopment and s u b s e q u e n t p r o d u c t i o n 
f o l l owing the s e r e n d i p i t o u s d i s c o v e r y of h i g h grade e p i t h e r m a l g o l d - s i l v e r 
m i n e r a l i z a t i o n i n 1969. T h i s d i s c o v e r y was made in a remote l o c a t i o n , d u r i n g 
a r e g i o n a l geochemica l r e c o n n a i s s a n c e p r o g r a m d e s i g n e d to s e a r c h for p o r p h y r y 
c opper m i n e r a l i z a t i o n i n the C a s s i a r - O m i n e c a M o u n t a i n s . E x p l o r a t i o n a n d 
deve lopment i n the 1971-79 p e r i o d i n c l u d e d geo log i ca l , geochemical and geo 
p h y s i c a l s u r v e y s ; t r e n c h i n g , almost 30,000 ft of s u r f a c e and u n d e r g r o u n d 
d r i l l i n g i n about 100 holes and c r o s s - c u t t i n g , d r i f t i n g and r a i s i n g on the 
p r i n c i p a l g o l d - s i l v e r b e a r i n g v e i n . T h i s l e d to the de l ineat ion of 100,000 
tons g r a d i n g about 0.9 oz gold p e r ton and 18 oz s i l v e r p e r ton to an a v e r a g e 
d e p t h of 120 ft below s u r f a c e . ' 

A p r o d u c t i o n d e c i s i o n i n ear ly 1980 led to the es tab l i shment of a 100 ton p e r 
day m i n i n g o p e r a t i o n w i t h a l l s u p p o r t i n g i n f r a s t r u c t u r e t r a n s p o r t e d to the 
s i te b y a H e r c u l e s a i r c r a f t . 

T h e o p e r a t i o n r e l i e s on i t s own T w i n O t t e r a i r c r a f t for p e r s o n n e l m o b i l i z a 
t i on a n d s u p p l y of small i t e m s . P e r i o d i c H e r c u l e s campaigns s u p p l y major 
items i n c l u d i n g f u e l . 

T h e m i n i n g o p e r a t i o n has i n c l u d e d b o t h open p i t and c u t - a n d - f i l l m e t h o d s . 
The m i l l i n g o p e r a t i o n , r e v i e w e d i n g r e a t e r d e t a i l i n a separate p a p e r , e m 
p l oys a c o n v e n t i o n a l c y a n i d e - l e a c h p r o c e s s w i t h c y a n i d e d e s t r u c t i o n . T h e e n d 
p r o d u c t i s dore b u l l i o n . 

T h e f l y - i n o p e r a t i o n , i n i t i a l l y s t r u c t u r e d on a 2 1 - d a y - i n and 7 - d a y - o u t b a s i s 
has been modi f i ed to a 1 4 - d a y - i n a n d 7 - d a y - o u t bas i s w i th no loss i n e f f i 
c i e n c y a n d w i t h a s i g n i f i c a n t i n c r e a s e i n employee s a t i s f a c t i o n . T h e o p e r a 
t i o n , w h i c h e a r n e d the B . C . Small M i n e s S a f e t y A w a r d i n 1982 d u r i n g i t s f i r s t 
f u l l y e a r of o p e r a t i o n , emphas izes sa fe ty a n d p r o c e s s h a z a r d a w a r e n e s s . It 
has also c a r r i e d out i t s own w i l d l i f e s t u d i e s and shown that i n d u s t r y a n d 
wi ld l i f e c a n c o - e x i s t i n h a r m o n y . 

E v e r y e f f o r t has been made to e x t e n d the l i f e of the operat ion e i t h e r b y d i s 
c o v e r y of a d d i t i o n a l o n - p r o p e r t y o re r e s e r v e s or b y e n c o u r a g i n g m i n i n g c o m 
panies e x p l o r i n g n e a r b y p r o p e r t i e s to c o n s i d e r the p o t e n t i a l a d v a n t a g e of 
u t i l i z i n g e x i s t i n g i n f r a s t r u c t u r e at t h e B a k e r M i n e . 
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I N T R O D U C T I O N 

The B a k e r Mine ( f o r m e r l y k n o w n as the C h a p p e l l e p r o p e r t y ) is located at an 
e l evat i on of about 5500 feet i n a s u b - A l p i n e e n v i r o n m e n t at the w e s t e r n 
marg in of the Omineca M o u n t a i n s about 170 miles n o r t h of S m i t h e r s , B C . The 
e a r l i e s t r e c o r d e d p r o s p e c t i n g a c t i v i t y in the area was assoc ia ted w i t h p l a c e r 
gold m i n i n g i n the 1930's on the Toodoggone R i v e r about f ive mi les n o r t h of 
the m i n e , near Serem's L a w y e r s p r o p e r t y . L e a d - z i n c m i n e r a l i z a t i o n i n s k a r n , 
w h i c h l i e s about one mile southwest of V e i n A , was also d i s c o v e r e d , s t a k e d 
and e x p l o r e d b y Cominco d u r i n g t h i s e a r l y p e r i o d . 

In 1968, K e n n c o E x p l o r a t i o n s (Western ) L i m i t e d c a r r i e d out geochemica l r e c o n 
n a i s s a n c e s u r v e y s i n the s e a r c h for p o r p h y r y copper depos i t s and as a r e s u l t , 
s t a k e d the o r i g i n a l C h a p p e l l e b l o c k of c l a i m s . D u r i n g f o l l o w - u p of a m o l y b 
d e n u m - s i l v e r s o i l anomaly at the p r e s e n t p r o p e r t y i n 1969, q u a r t z f i o 2 t 
a r o u s e d the c u r i o s i t y of the K e n n c o p r o s p e c t o r r e g a r d i n g the p r e c i o u s metal 
p o s s i b i l i t i e s i n t h e a r e a . One f r a g m e n t a s s a y e d 2.5 oz A u / t o n and 65 oz 
A g / t o n . D u r i n g the p e r i o d 1970-72, the b a l a n c e of the C h a p p e l l e c laims were 
s t a k e d a n d so i l s a m p l i n g , h y d r a u l i c t r e n c h i n g and rock c h i p s a m p l i n g d e l i n e 
ated a 10-foot wide m i n e r a l i z e d q u a r t z v e i n g r a d i n g 1.0 o z / t o n A u and 18 
o z / t o n A g o v e r a s t r i k e l e n g t h of about 750 f ee t . Two X - r a y d iamond d r i l l 
holes i n d i c a t e d p e r s i s t e n c e of h i g h grade m i n e r a l i z a t i o n to a d e p t h of at 
least 65 fee t . In 197^, K e n n c o d e c i d e d that the p r o p e r t y s h o u l d be deal t to 
outs ide p a r t i e s a n d an agreement was e n t e r e d in to wi th C o n w e s t E x p l o r a t i o n 
L t d . D u r i n g that y e a r , Conwest b u i l t a 2800 foot a i r s t r i p at B l a c k L a k e and 
a f i ve mile road to the p r o p e r t y , d r o v e an adi t that c r o s s c u t and d r i f t e d 
along V e i n A , a n d completed some s u r f a c e and u n d e r g r o u n d d iamond d r i l l i n g . 
T h e r e s u l t s of the u n d e r g r o u n d p r o g r a m were not p a r t i c u l a r l y e n c o u r a g i n g a n d 
Conwest t e r m i n a t e d i t s opt ion at the end of 1973. 

E a r l y i n 1974, D u Pont of C a n a d a E x p l o r a t i o n L imi ted opt i oned the p r o p e r t y 
and o v e r the n e x t f ive y e a r s completed o v e r 28,500 feet of d i a m o n d d r i l l i n g 
i n 96 h o l e s . I n a d d i t i o n , an u n d e r g r o u n d deve lopment p r o g r a m r e s u l t e d i n 300 
feet of c r o s s c u t s and 1200 feet of d r i f t s and r a i s e s . At the end of 1977, 
the mineable r e s e r v e s of 57,000 tons r e s u l t e d i n a f e a s i b i l i t y t h a t showed 
on ly a m a r g i n a l r e t u r n at p r e v a i l i n g metal p r i c e s . H o w e v e r , b y 1980 F e b r u a r y 
a p r o d u c t i o n d e c i s i o n was made b a s e d on mineable r e s e r v e s of 100,000 tons of 
0.90 o z / t o n A u and 19.0 o z / t o n A g a n d a f a v o u r a b l e f e a s i b i l i t y at U S $ 3 5 0 / o z 
A u and U S $ 1 1 . 5 0 / o z A g . D u r i n g the p e r i o d 1969-79, to ta l costs of e x p l o r a t i o n 
and deve lopment were $2 .1 m i l l i o n . In a d d i t i o n , attempts to i n c r e a s e m i n e 
able r e s e r v e s d u r i n g the l a s t t h r e e y e a r s have i n v o l v e d about 14,000 ft of 
s u r f a c e and u n d e r g r o u n d d r i l l i n g i n 65 h o l e s . U n f o r t u n a t e l y , these e f f o r t s 
have b e e n u n s u c c e s s f u l to d a t e . 

T h e geologic s e t t i n g and m i n e r a l i z a t i o n of the B a k e r Mine g o l d - s i l v e r depos i t 
was d e s c r i b e d i n a p a p e r p u b l i s h e d i n the 1978 F e b r u a r y C I M B u l l e t i n and 
because of time l i m i t a t i o n s , w i l l not be d i s c u s s e d i n a n y d e t a i l i n t h i s 
p r e s e n t a t i o n . 
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D E V E L O P M E N T 

The p a r a m o u n t i tem to be a d d r e s s e d i n the deve lopment of the B a k e r Mine was 
the d e t e r m i n a t i o n of the most c o s t - e f f e c t i v e method of access to s u c h a r e 
mote l o c a t i o n . T h e s m a l l , h i g h - g r a d e na ture of the depos i t s u p p o r t e d a d e c i 
s ion to p r o c e e d w i t h a t o ta l ly a i r c r a f t - s u p p o r t e d opera t i on f o l l owing the 
government ' s d e c i s i o n not to proceed w i t h e x t e n s i o n of the Omenica road in to 
the B a k e r Mine a r e a . D u r i n g 1979-80 the 5330 foot g r a v e l S t u r d e e V a l l e y a i r 
s t r i p was c o n s t r u c t e d b y D u Pont and the M i n i s t r y of E n e r g y Mines & Pe t ro l eum 
R e s o u r c e s and was e q u i p p e d w i t h r a d i o , b e a c o n , l i g h t i n g f a c i l i t i e s and a 
w e a t h e r o b s e r v e r . T h e c o n s t r u c t i o n p e r i o d n e c e s s i t a t e d over 200 f l i g h t s w i t h 
PWA C-130 H e r c u l e s a i r c r a f t i n o r d e r to t r a n s p o r t h e a v y e q u i p m e n t , c a m p / m i l l 
components and s u p p l i e s . O v e r 250 f l i g h t s w i t h a c o m p a n y - b a s e d Navajo 
C h i e f t a i n were r e q u i r e d for p e r s o n n e l and small f r e i g h t t r a n s p o r t a t i o n . In 
a d d i t i o n , D u P o n t p u r c h a s e d a T w i n O t t e r i n late 1980 that has been used a l 
most e x c l u s i v e l y f or s u p p o r t of the B a k e r Mine o p e r a t i o n s while l o g g i n g over 
120 f l i g h t s to S t u r d e e d u r i n g the p r e - p r o d u c t i o n phase and almost 1000 
f l i g h t s d u r i n g the p r o d u c t i o n p h a s e . T h i s a i r c r a f t i s based out of a modern 
company owned h a n g a r i n S m i t h e r s and is operated and mainta ined by an e x c e l 
l ent 5-man c r e w c o n t r a c t e d from Innotech A v i a t i o n . H e a v y f r e i g h t and f u e l 
are m a r s h a l l e d i n S m i t h e r s f or r e s t o c k i n g v i a a H e r c u l e s campaign e v e r y t h r e e 
to f o u r m o n t h s . 

In o r d e r to b r i n g the mine into p r o d u c t i o n , o v e r 25 permits were r e q u i r e d , 
c o n c e r n i n g most n o t a b l y the e n v i r o n m e n t , water p o l l u t i o n c o n t r o l and the 
m i n i n g p l a n . F o r t u n a t e l y , as e a r l y as 1976, D u Pont had i n i t i a t e d an e n v i 
r o n m e n t a l b a s e - l i n e s t u d y p r i m a r i l y c o n c e r n e d w i t h water q u a l i t y . In a d d i 
t i o n , e n v i r o n m e n t a l / r e c l a m a t i o n and w i l d l i f e s t u d i e s were s t a r t e d d u r i n g the 
p r e - p r o d u c t i o n p e r i o d , w i t h s p e c i a l emphas is on a l a r g e h e r d of O s b o r n e c a r i 
bou n e a r b y . T h e s e m o n i t o r i n g p r o g r a m s have c o n t i n u e d d u r i n g the p r o d u c t i o n 
phase and have shown t h a t w i ld l i f e and i n d u s t r y can l i v e in h a r m o n y . 

S ince the mine i s l o ca ted i n a s u b - a l p i n e e n v i r o n m e n t at the head of a c r e e k 
sys tem i n an area of moderate p r e c i p i t a t i o n , a p a r t i c u l a r c o n c e r n d u r i n g 
deve lopment of the p r o j e c t was an adequate water s u p p l y for pot tab le p u r p o s e s 
and m i l l r e q u i r e m e n t s . T h e water sys tem that e v o l v e d i n c l u d e s bo th a 5500 
foot S c l a i r c o r e p o l y e t h y l e n e water l ine to a c i r q u e at the head of the c reek 
sys tem a n d a smal l dam on the c reek near the c a m p . 

A l t h o u g h t h e c o n s t r u c t i o n phase of the B a k e r Mine p r e s e n t e d many cha l l enges 
t y p i c a l of remote mine d e v e l o p m e n t s , the b r e a d t h of t h i s p a p e r allows time 
for only the more s i g n i f i c a n t i t e m s . It i s s u f f i c i e n t to po int out that 
w i t h i n 400 d a y s of the p r o d u c t i o n d e c i s i o n , the f i r s t dore b a r was p o u r e d at 
B a k e r a f t e r a i r l i f t i n g o v e r t en mi l l ion p o u n d s of f r e i g h t , and t r a n s p o r t i n g 
o v e r 1300 p a s s e n g e r s between S m i t h e r s and the S t u r d e e a i r s t r i p . P r e -
p r o d u c t i o n c a p i t a l cos ts for the pro jec t were about $18 m i l l i o n , w i t h an 
a d d i t i o n a l $3/4 mi l l i on i n post p r o d u c t i o n c a p i t a l cost due to add i t i ons and 
modi f i ca t i ons to the p r o j e c t . 



M I N I N G O P E R A T I O N S 

T h e m i n i n g o p e r a t i o n has i n v o l v e d b o t h an open p i t and an u n d e r g r o u n d m i n e . 
D u r i n g 1980, ore for i n i t i a l mi l l feed was deve loped b y the c o n t r a c t o r 
( D i l l i n g h a m ) i n a small open pit u s i n g an a i r t r a c d r i l l , a f r o n t - e n d l o a d e r , 
a dozer and two t r u c k s . T h e s t eep ly d i p p i n g ore v e i n , w h i c h v a r i e s f rom 5-20 
feet i n w i d t h , t ends to be v e r y s t r o n g but cut by n u m e r o u s c r o s s j o ints and 
f a u l t s . H o w e v e r , the wa l l rock is r e l a t i v e l y incompetent and as a r e s u l t , 
the s e g r e g a t i o n of ore and waste was i n i t i a l l y r e c o g n i z e d as a s i g n i f i c a n t 
p r o b l e m d u r i n g open p i t m i n i n g a n d has c o n t i n u e d to be a p r o b l e m u n d e r g r o u n d . 
T h e weak wa l l r o c k and complex f a u l t i n g i n d i c a t e d that s h r i n k a g e s t o p i n g was 
not f e a s i b l e . T h e r e f o r e , a l l u n d e r g r o u n d min ing has been b y cut and f i l l 
u s i n g upho les i n good g r o u n d and b r e a s t i n g in less competent a r e a s . F i l l 
c o n s i s t s of waste r o ck from the open p i t m i n i n g o p e r a t i o n . Fas loc r e s i n r o ck 
bo l ts and t i m b e r i n g are used for s t a b i l i t y as r e q u i r e d . 

T h e B a k e r Mine is a t r a c k l e s s o p e r a t i o n wi th a s ing le 2 y d ^ scooptram c a 
pable of h a n d l i n g the d a i l y o u t p u t of 100 tons of o r e . Mine access i s b a s e d 
on two ad i t s at e l e v a t i o n s of 5538 feet and 5420 feet . I n i t i a l u n d e r g r o u n d 
mine deve lopment i n c l u d e d r a i s e s be tween the two main l e v e l s and between the 
u p p e r l e v e l and s u r f a c e f or v e n t i l a t i o n , escapeways and f i l l . V e n t i l a t i o n 
and h e a t i n g of mine a i r are a c c o m p l i s h e d w i t h a fan and o i l - f i r e d heater as 
r e q u i r e d . C o m p r e s s e d a i r is s u p p l i e d b y two 750 cfm c o m p r e s s o r s and mine 
water i s co l l e c ted from o ld d iamond d r i l l ho les and p u m p e d t h r o u g h o u t the 
m i n e . 

The main c ross f a u l t s are used as the b o u n d a r i e s of the stopes s ince the 
s t r i k e s l ip component of the o f fset can be up to 30 feet and as s u d d e n 
changes i n v e i n w i d t h are often assoc ia ted w i t h the main f a u l t s . In areas 
where stopes have been c a r r i e d t h r o u g h major c ross f a u l t s , c a v i n g has l ead to 
h i g h d i l u t i o n from w a l l r o c k . G r o u n d s t a b i l i t y prob lems i n stopes near s u r 
face r e s u l t e d i n the need to take a small 50 foot t h i c k c r o w n p i l l a r f rom 
s u r f a c e u s i n g the D u P o n t S e q u e n t i a l B l a s t i n g Sys tem of n o n - e l e c t r i c de lay 
d e c k i n g . D e - c o u p l e d c h a r g e s f o r p r e - s h e a r and c u s h i o n b l a s t i n g were u s e d to 
c o n t r o l o v e r b r e a k and hence minimize d i l u t i o n . The f i n a l s t r i p r a t i o i n t h i s 
p a r t of the o p e r a t i o n was about 6 : 1 . 

Desp i te the h i g h g r a d e n a t u r e of the v e i n , no v i s i b l e free gold has b e e n d e 
t e c t e d . Gold is most ly assoc ia ted w i t h f i n e - g r a i n e d e l e c t r u m while the p r e 
dominant s i l v e r m i n e r a l i s a c a n t h i t e . E x p e r i e n c e has shown that the best 
g rades are g e n e r a l l y c o n c e n t r a t e d a l ong the h a n g i n g w a l l of the v e i n and t h e 
r e c o g n i t i o n of c h a l c o p y r i t e and s p h a l e r i t e i n the ore is g e n e r a l l y a r e l i a b l e 
i n d i c a t i o n of h i g h - g r a d e m i n e r a l i z a t i o n . T h e ore va lues o c c u r as shoots 
w i t h i n the v e i n that g e n e r a l l y p l u n g e at a low a n g l e . T h e combinat i on of 
these low angle ore shoots w i t h f a u l t o f fsets makes it v e r y d i f f i c u l t to mine 
the ore a n d waste p o r t i o n s of the v e i n s e p a r a t e l y . A n a d d i t i o n a l c o n t r i b u 
t i n g f a c t o r to h i g h d i l u t i o n is the fact that miners and even the geo log ist 
have d i f f i c u l t y i n p r e d i c t i n g g r a d e s based on v i s u a l i n s p e c t i o n . These B a k e r 
Mine p r o b l e m s have l ead to d e t a i l e d sampl ing of stope b a c k s , the use of 
p e r c u s s i o n tes t holes and d e t a i l e d s t o c k p i l e s a m p l i n g . In f a c t , the g r a d e 



c o n t r o l p r o g r a m h a s e v o l v e d to the point that a " l a y d o w n p a d " has been e s t a b 
l i s h e d where each 15 ton t r u c k load is s a m p l e d . A s s a y s are t u r n e d a r o u n d i n 
t w e n t y - f o u r h o u r s to allow stope b a c k s and s t o c k p i l e s to be des ignated as 
o r e , s u b - o r e , or waste d e p e n d i n g on the p r e v a i l i n g metal p r i c e s / o p e r a t i n g 
cost impact on c u t - o f f g r a d e . 

M I L L I N G O P E R A T I O N 

T h e m i l l i n g o p e r a t i o n at B a k e r Mine came o n - s t r e a m i n A p r i l 1981. The i n i 
t i a l p e r i o d of o p e r a t i o n was p l a g u e d w i t h t h r o u g h p u t b o t t l e n e c k s , as the 
s i n g l e - s t a g e d e w a t e r i n g s e c t i o n , u t i l i z i n g a be l t f i l t e r cou ld not adequate ly 
p r o c e s s the f i n e l y - g r o u n d o r e . C o n v e r s i o n to a two stage d e w a t e r i n g process 
w i t h the a d d i t i o n of a d r u m f i l t e r i n the t h i r d q u a r t e r of 1981 fol lowed b y 
p r o c e s s d e v e l o p m e n t , c o n c e n t r a t i n g on g r i n d i n g and g o l d / s i l v e r d i s s o l u t i o n , 
i n c r e a s e d t h r o u g h p u t to d e s i g n l e v e l s b y the f o u r t h q u a r t e r of 1981. R e c o v 
er i es above 94% f o r go ld and 87% for s i l v e r have been demonstra ted i n the 
m i l l when mi l l feed c a l c u l a t e d heads r e a c h d e s i g n l e v e l s . The m i l l i n g o p e r a 
t i o n has opera ted v e r y s t e a d i l y t h r o u g h 1982 and 1983 w i t h v e r y good m e c h a n i 
ca l u t i l i t y . Two r e c e n t p r o c e s s deve lopment i m p r o v e m e n t s have been put i n 
p l a c e . The b e l t - f i l t e r c a p a c i t y and e f f i c i ency has been i n c r e a s e d s i g n i f i 
c a n t l y w i t h the i n s t a l l a t i o n of a spec ia l l y d e s i g n e d needle f e l t c lo th m a n u 
f a c t u r e d b y A l b a r i e C a n a d a L t d . B a r r i e . A n d , the t a i l i n g s c y a n i d e d e s t r u c 
t i on s y s t e m has b e e n c o n v e r t e d from a l k a l i n e c h l o r i n a t i o n to the Inco S O 2 / 
a i r p r o c e s s w i t h a s i g n i f i c a n t improvement i n s a f e t y , cost and p e r f o r m a n c e . 

O v e r a l l , the m i l l i n g o p e r a t i o n has per f o rmed v e r y w e l l . T h e B a k e r Mine m i l l 
i n g o p e r a t i o n i s the t o p i c of a separate p a p e r b e i n g p r e s e n t e d l a t e r t h i s 
m o r n i n g . 

E C O N O M I C V I A B I L I T Y 

T h e economic v i a b i l i t y of the B a k e r Mine o p e r a t i o n has been af fected b y s e v 
e r a l f a c t o r s , of w h i c h the most s i g n i f i c a n t a r e ; 

(1) Tonnage d i l u t i o n 
(2) G r a d e d i l u t i o n 
(3) O p e r a t i n g costs 

(1) T o n n a g e d i l u t i o n 

Two separa te economic s t u d i e s w h i c h i n f l u e n c e d the p r o d u c t i o n d e c i s i o n 
c o n s i d e r e d t h a t the geologic r e s e r v e w o u l d be d i l u t e d 20 p e r c e n t w i t h 
waste m a t e r i a l c o n t a i n i n g no gold or s i l v e r v a l u e s , to p r o d u c e the m i n e 
able r e s e r v e . In p r a c t i c e , ore d i l u t i o n has a v e r a g e d about 65 p e r c e n t , 
because of the e x t e n s i v e f a u l t i n g and o t h e r r easons p r e v i o u s l y d i s 
c u s s e d . 



5. 

In the f i r s t two y e a r s of the o p e r a t i o n , the average mi l l g rades were 
above the c u t - o f f of 0.3 gold e q u i v a l e n t . B y 1983 as operat ions moved to 
lower grade p o r t i o n s of the m i n e , it became n e c e s s a r y to employ an f u l l -
time mine t e c h n o l o g i s t on grade c o n t r o l . Each 15 ton t r u c k l o a d of b r o k e n 
ore was a s s a y e d and s e g r e g a t e d a c c o r d i n g to gold e q u i v a l e n t g r a d e . A l 
t h o u g h the p r o g r a m ha? c o n t r i b u t e d s i g n i f i c a n t l y to cash m a r g i n i n 1963, 
it has also r e s u l t e d i n removal of part of the o r i g i n a l r e s e r v e . 

(2) G r a d e D i l u t i o n 

The B a k e r Mine p r o d u c t i o n dec i son ore r e s e r v e was based on 24 b l o c k s , a l l 
w i t h i n 200 feet of s u r f a c e , and an extremely de ta i l ed sur face sampl ing 
p r o g r a m of the v e i n w h i c h was e s s e n t i a l l y d u p l i c a t e d b y d r i l l i n g r e s u l t s . 
O v e r 60% of the ore b l o c k s conta ined re ference i n t e r c e p t s of p l u s 0.8 oz 
gold / ton w i t h h i g h s i l v e r v a l u e s , i . e . , i n the r a n g e of 20:1 s i l v e r : gold 
r a t i o s . 

E x p e r i e n c e has s h o w n that apar t from tonnage d i l u t i o n , the ca l cu la ted 
head va lues f or m i l l feed de te rmined from so lu t i on v a l u e s and dore b u l 
l i on measured i n the mil l r e p r e s e n t on ly 70% of the gold and s D v e r 
ounces p r e d i c t e d in the deposi t i n the ore r e s e r v e c a l c u l a t i o n s . When 
the m i n i n g and g r a d e d i l u t i o n e x p e r i e n c e was app l i ed to some of the lower 
grade ore b l o c k s , the p r o b a b i l i t y of p r o d u c i n g mil l feed from these 
b l o c k s , above the economic c u t - o f f was c o n s i d e r e d remote , and a c c o r d i n g 
l y , they were removed from the r e s e r v e . 

Mi l l feed c u t - o f f at B a k e r Mine has r a n g e d from about 0 . 30 -0 .45 o z / t gold 
e q u i v a l e n t , d e p e n d i n g on go 'd and s i l v e r p r i c e s . 

(3) C o s t s 

The o p e r a t i n g costs at $200 p e r ton in 19E3 are about 40% h i g h e r , on a 
cons tant c o l l a r b a s i s , than p r e d i c t e d at the f e a s i b i l i t y s t a g e . C o n t r i 
b u t i n g f a c t o r s i n c l u d e d h i g h e r costs for r e a g e n t s , e s p e c i a l l y the ca l c ium 
h y p o c h l o r i t e r e q u i r e d i n the mil l p r o c e s s and for d iese ! fuel as a r e s u l t 
of s p i r a l l i n g C a n a d i a n c r u d e oil p r i c e s . The f e a s i b i l i t y s t u d y d i d not 
p r o v i d e adequate c o v e r a g e for the mine o r g a n i z a t i o n to meet i t s r e q u i r e 
ments for r e l i a b i l i t y and s a f e t y . Du Pont also d e c i d e d to purchase"" i t s 
own T w i n O t t e r a i r c r a f t r a t h e r t h a n re ly on c h a r t e r s . 

T h e impact of the h i g h e r o p e r a t i n g costs was compounded b y the assumpt ion 
in the f e a s i b i l i t y that o v e r the l i fe of B a k e r M i n e , the p r e c i o u s metal 
p r i c e s would i n c r e a s e to o f fset i n f l a t i o n . T h i s has not h a p p e n e d . In 
f a c t , the a v e r a g e g o l d / s i l v e r p r i c e s over the l i fe of B a k e r are just 
about e q u a l to the f e a s i b i l i t y v a l u e s at US$350 /oz gold and S l l / o z s i l 
v e r . T h e a v e r a g e a n n u a l i n f l a t i o n over the same p e r i o d was 13%. 

When c o m p a r i n g the o p e r a t i n g cost per formance of B a k e r M i n e , i t is wel l 
to remember that the ' ' r emoteness" component of o p e r a t i n g cost i s s i g n i f i 
c a n t . O u r s t u d i e s have shown that u p to 15% of the $200 / ton o p e r a t i n g 
cost is d i r e c t l y r e l a t e d to r e m o t e n e s s . 



P O S I T I V E E X P E R I E N C E 

But not to leave the B a k e r s t o r y on a d o w n - n o t e , what p o s i t i v e exper i ences 
have been r e c o r d e d by the o p e r a t i o n s . 

* S a f e t y : It i s a b s o l u t e l y e s s e n t i a l that i n a remote, a i r - s u p p o r t e d o p e r a 
t ion l i k e B a k e r M i n e , sa f e ty of p e r s o n n e l be made the #1 p r i o r i t y . We have 
done t h i s at B a k e r and have been s u c c e s s f u l . In 1982, B a k e r Mine was a w a r 
ded the B r i t i s h C o l u m b i a Smal l Mines Safety A w a r d p laque p r e s e n t e d b y the 
West Koo tenay Mine S a f e t y A s s o c i a t i o n . In 1983, to d a t e , no i n j u r y has r e 
s u l t e d i n l o s t w o r k d a y s and the m i l l has r e c e n t l y passed i t s 820th day 
wi thout a lost w o r k d a y i n j u r y . T h e employees at B a k e r Mine are to be 
r e c o g n i z e d for t h e i r i m p r o v i n g p e r f o r m a n c e i n the area of s a f e t y , i f 
a l l employees would be l ieve al l a c c idents are p r e v e n t a b l e , and a p p l y 
common-sense i n c o n j u n c t i o n wi th t r a i n i n g and audi t f eedback p r o v i d e d b y 
the o r g a n i z a t i o n , sa fe ty per formance would i m p r o v e . B a k e r Mine has shown 
it can be done - sa fety f r e q u e n c y to date i n 1983 is 2.75 i n j u r i e s p e r 
200,000 e x p o s u r e h o u r s , and s e v e r i t y is 11.0 d a y s p e r 200,000 e x p o s u r e 
h o u r s . In a d d i t i o n , the B a k e r opera t i on has been f u r t h e r enhanced i n that 
a i r o p e r a t i o n s s e r v i c e p r o v i d e d b y I N N O T E C H , has had an i n c i d e n t - f r e e 
r e c o r d s ince s e r v i c e s t a r t e d out of S m i t h e r s i n 1980. 

* E n v i r o n m e n t : A s p r e v i o u s l y d i s c u s s e d , i t has been shown t h a t a m i n i n g 
o p e r a t i o n l i k e B a k e r can c o - e x i s t w i t h n a t u r e . Most i m p o r t a n t l y , i n our 
remote w i l d e r n e s s a r e a , B a k e r Mine has shown to be i d e a l l y l o ca ted to m i n i -
raize the impact on water q u a l i t y and w i l d l i f e . L i k e s a f e t y , e n v i r o n m e n t i s 
a " m u s t " management p r i o r i t y , r a t i n g e q u a l l y as i m p o r t a n t as p r o d u c t i o n . 
O u r e x p e r i e n c e has emphas ized the importance of t h o r o u g h " e n v i r o n m e n t a l 
d e s i g n 1 1 at the f e a s i b i l i t y stage and of t h o r o u g h measurement and t e s t i n g 
t h r o u g h c o n s t r u c t i o n and s t a r t - u p . B a k e r has operated t h r o u g h the p e r i o d 
i n go ld m i n i n g h i s t o r y where the t e c h n o l o g y of t a i l i n g s t reatment has 
f i n a l l y met the needs of the e n v i r o n m e n t . T h e r e is no q u e s t i o n , the i n 
v o l v e m e n t of e x p e r i e n c e d site management p e r s o n n e l i n the f e a s i b i l i t y and 
c o n s t r u c t i o n p h a s e s of a n y new m i n i n g operat ion w i l l he lp i d e n t i f y and 
de f lec t a n y p o t e n t i a l e n v i r o n m e n t a l p r o b l e m s . 

P E R S O N N E L / P R O D U C T I V I T Y 

A t the peak of o p e r a t i o n , the complement on site was 47, made u p of 44 com
p a n y a n d 3 c o n t r a c t p e r s o n n e l . Two company and 5 c o n t r a c t p e r s o n n e l at 
S m i t h e r s p r o v i d e d p u r c h a s i n g , r e c e i v i n g a n d f l i g h t o p e r a t i o n s c o v e r a g e . 

T h e i n i t i a l r o t a t i o n al lowed for a 2 1 - d a y - i n and 7 - d a y - o u t s c h e d u l e b u t was 
modi f ied i n 1982 to a 1 4 - d a y - i n and 7 - d a y - o u t b a s i s , p r i m a r i l y at the s u g g e s 
t i o n of e m p l o y e e s . E f f i c i e n c y was not a f f e c t e d , p r o d u c t i v i t y was i m p r o v e d b y 
a p p r o x i m a t e l y 12% and employee s a t i s f a c t i o n s o l i d i f i e d . 



R e c r e a t i o n on the site c e n t r e s around a sate l l i te r e c e i v i n g d i s h that b r i n g s 
in f o u r T V and r a d i o c h a n n e l s . A V C R compliments the s y s t e m that i s d i s t r i 
b u t e d t h r o u g h o u t the b u n k h o u s e to each i n d i v i d u a l r oom. Rad io c o n t r o l l e d 
model a i r p l a n e s have b e e n k n o w n to take off and r a d i o c o n t r o l l e d boats to 
s i n k . A w o r k o u t room and sauna are avai lable f or a l l to cha l l enge the c a l 
or ies p u t u p i n q u a n t i t y and q u a l i t y b y C a l v a n C a t e r i n g , or to w a r m - u p af ter 
a cool day on the s k i - t r a i l or s n o w - s h o e i n g . 

O v e r a l l , an e x c e l l e n t w o r k i n g and l i v i n g cl imate has been deve loped at 
B a k e r . 

C O N C L U S I O N 

A l t h o u g h the B a k e r p r o d u c t i o n dec i s ion d id not r e l y on deve lopment of a d d i 
t i o n a l r e s e r v e s i n o r d e r to inc rease the o r i g i n a l t h r e e - y e a r l i fe cf the 
o p e r a t i o n , i t was h o p e d t h a t a d d i t i o n a l e x p l o r a t i o n w o u l d ach ieve t h i s ob jec 
t i v e . U n f o r t u n a t e l y , t h i s has not h a p p e n e d . T h u s , as a r e s u l t of the r e d u c 
t i on of the o r i g i n a l r e s e r v e s due to d i l u t i o n and cos t , B a k e r Mine w i l l be 
f o r c e d to cease o p e r a t i o n s i n 1983 December . 

B u t we don 't t h i n k t h i s is the end for B a k e r ! 

O t h e r m i n i n g companies i n the area have had some e n c o u r a g e m e n t , a l t h o u g h i n 
s u f f i c i e n t r e s e r v e s h a v e y e t been de l ineated for p r o d u c t i o n d e c i s i o n s . The 
B a k e r Mine i n f r a s t r u c t u r e , i f i t can be used b y o t h e r s i n the n e a r b y a r e a , 
w o u l d s i g n i f i c a n t l y r e d u c e the r i s k factor i n a new deve lopment because of 
the l ower c a p i t a l c o s t , a n d the r e d u c e d c o n s t r u c t i o n and r u n - i n p e r i o d s . 

In a d d i t i o n , o u r p r e l i m i n a r y e n g i n e e r i n g s t u d i e s have shown that w i th minimal 
i n v e s t m e n t , the mi l l t h r o u g h p u t can be doub led and the un i t cost l owered b y 
15-20%. 

F o r these r e a s o n s , we b e l i e v e that i f the Toodoggone area has a f u t u r e , then 
B a k e r has a f u t u r e . T h e e x i s t i n g i n f r a s t r u c t u r e w i l l be le ft i n t a c t and 
mothba l l e c - bu t not f o r g o t t e n . 

O u r dream i s that w h e n the " P r i c e Is R i g h t " , the B a k e r m i l l w i l l be the pot 
at the end of the r a i n b o w . Maybe one of you w i l l he lp make that dream a 
r e a l i t y . 
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