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a p p a r e n t l y b e e n i n t e r s e c t e d ( 1 3 0 0 a n d 1 5 0 0 , N o . 2 v e i n , a n d 1 4 5 0 , N o . 1 

v e i n ) . D r . S k e r l s u g g e s t s m o v e m e n t i s p r o b a b l y r o t a t i o n a l , t h u s e x p l a i n i n g 

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

T h e m a i n v e i n - s h e a r z o n e i n d i c a t e s s e v e r a l a n d p r o b a b l y m a n y p e r i o d s o f 

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

S e c o n d a r y m i n e r a l i z a t i o n a s s e m b l a g e s do n o t n e c e s s a r i l y r e s e m b l e t h o s e a 

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

j j r u n s i l v e r v a l u e s b u t a p p e a r a n c e i s n o t a l w a y s a g o o d g u i d e . G e n e r a l l y s p e a k 

i n g t h e r e i s a c e n t r a l s h e a r z o n e , u s u a l l y q u i t e a p p a r e n t , t h a t c a r r i e s q u a r t z ¬

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

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

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

d i s t a n c e f r o m t h e m a i n z o n e a n d t h e a s s a y - w a l l s o - f o r m e d i s r e a l l y a m a t t e r 
j; 

o f s t a t i s t i c a l p r o b a b i l i t y o f h i t t i n g t h e s e r a n d o m " p o c k e t s " . W h a t f r e q u e n t l y 

; | a p p e a r s t o b e g o o d s l i c k e n s i d e s , s h e a r c u t o f f , o n t h e n o r t h w e s t w a l l s c a n 

^ f r e q u e n t l y d e t r a c t a t t e n t i o n f r o m v a l u e s b e y o n d . 

i i L a t t e r s t a g e l o w - a n g l e f a u l t s a g g r a v a t e t h e p r o j e c t e d m i n i n g s y s t e m s l i g h t l y 

( e g . s o m e w h e r e b e t w e e n t h e 1 3 0 0 a n d 1 5 0 0 N o . 2 A d i t s , a n d a t t h e 1 5 0 0 N o , 2 

A d i t ) a n d m i n o r o f f s e t s o f a s m u c h a s 15 f e e t m a y b e m o r e p r e v a l e n t t h a n 

. i m a g i n e d . 

V - 5 

: ( ( A r V « . . V O O D he G R l S W O L D L T D . 



V I 

O R E R E S E R V E S 

T h e r e s e r v e t o t a l h a s b e e n d e r i v e d b y d i f f e r i n g m e t h o d s f o r d i f f e r e n t z o n e s , 

a n d b l o c k s . T h e d a t a c o m e s f r o m m a n y s o u r c e s , f r o m d i f f e r i n g t y p e s o f 

d e v e l o p m e n t , a n d t h e d a t a p r o c e s s i n g t h e r e f o r e t a k e s s e v e r a l f o r m s . T h e 

W o l f r e s e r v e s h a v e h a d t h e m o s t e f f o r t s p e n t o n t h e m , b o t h i n t h e f i e l d a n d 

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

w o r k . T h o s e l i s t e d r e s e r v e s o f t h e T o r b r i t a n d D o l l y V a r d e n h a v e b e e n 

t a k e n f r o m o t h e r s o u r c e s . 

W O L F R E S E R V E S 

j: R e f e r to D r a w i n g N o ' s 1 3 8 0 , 1 3 8 9 , 1 3 9 1 , 1 0 4 9 , 1 3 9 5 , 1 3 9 6 , 1 3 8 3 a n d 1 3 8 4 

jj T h e W o l f v e i n s N o . 1 a n d 2 h a v e b e e n t h e s u b j e c t o f a r e c e n t d e v e l o p m e n t 

|| p r o g r a m . T h r e e u n d e r g r o u n d o p e n i n g s t o t a l l i n g a p p r o x i m a t e l y 9 0 0 f e e t 

j! o n t he v e i n s t r u c t u r e , p l u s a p p r o x i m a t e l y 1 2 , 5 0 0 f e e t o f p e r c u s s i o n d r i l l i n g , 

|; p l u s 21 o l d d i a m o n d d r i l l h o l e i n t e r s e c t i o n s w e r e u s e d t o d e l i n e a t e t h e 
ij 

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

:! i n t h e f o l d e r . 
j; 
i. C h e c k a s s a y i n g a n d c h e c k s a m p l i n g h a v e b e e n c a r e f u l l y a n a l y z e d a n d a p p e a r 

j: i n a n a p p e n d i x f o l l o w i n g t h i s s e c t i o n , " W O L F A D D E N D U M " . 

:j 

jj W o l f N o . 2 r e s e r v e s h a v e b e e n c a l c u l a t e d b y d e s i g n i n g s t o p e w a l l p o s i t i o n s 

i j c o n t i n g e n t u p o n g e o l o g y , a s s a y w a l l s , a n d m i n i n g p l a n l i m i t a t i o n s 

( D r a w i n g s 1 3 9 5 a n d 1 3 9 6 ) , t h e n e x t r a p o l a t i n g a v e r a g e g r a d e s f r o m r i n g ¬

!; d r i l l i n g s e c t i o n s ( D r a w i n g 1 3 9 1 ) . S o m e b l o c k s a r e d e s i g n e d i n m o r e 

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

" P l a n n e d d i l u t i o n " i s a u t o m a t i c a l l y i n c l u d e d i n s t o p e d e s i g n s , b u t o r e b l o c k s 

d e f i n e d b y d i a m o n d d r i l l h o l e s h a v e h a d a f a c t o r o f 2 . 5 f t ( t r u e t h i c k n e s s ) 

a t 1. 61 o z A g / T a d d e d t o t h e i r t o t a l s . ' O v e r b r e a k " d i l u t i o n h a s b e e n 

e s t i m a t e d a t 5% a t 1. 38 o z A g / T a n d i s a p p l i e d t o a l l W o l f r e s e r v e s . 

C m A P V A . \ W O O D U G F J i S W O L D L T D . VI— 1 



R i n g d r i l l i n g z o n e s h a v e b e e n d e s i g n a t e d P R O V E N , s o m e c o n v e n t i o n a l 

b l o c k s o n d i a m o n d d r i l l i n t e r s e c t i o n s a s P R O B A B L E , a n d e x t e n s i o n s t o 

50 f e e t ( o r b e y o n d i f c o n t i n u i t y i s r e a s o n a b l y c e r t a i n ) a s P O S S I B L E . V e i n 

z o n e s , o u r s i d e o f t h e s e b o u n d s a r e g i v e n G E O L O G I C A L L Y I N F E R R E D . 

A l a r g e z o n e a r o u n d t h e 8 0 0 f o o t e l e v a t i o n o f t h e N o . 2 v e i n ( a r o u n d 

D D K W S #83) w a s g i v e n a G E O L O G I C A L L Y I N F E R R E D t o n n a g e p o t e n t i a l o f 

2 7 5 , 0 0 0 t o n s . 

L e a d a n d z i n c c o n c e n t r a t i o n s a s u s e d i n c a s h f l o w s h a v e b e e n d e r i v e d f r o m 

the p i l o t p l a n t c o n c e n t r a t e s a m p l e . W h a t a s s a y s e x i s t o n t h e W o l f v e i n s 

i n d i c a t e g r a d e s a r o u n d . 5% P b a n d . 2% Z n . 

N O R T H S T A R R E S E R V E S 

R e f e r to D r a w i n g N o ' s . 1 0 5 0 , 1 0 5 2 , 1 0 5 4 , 1 0 5 8 , 1 0 5 6 , 1 0 5 7 , 1 0 5 3 , 1 0 5 5 . 

T h e d a t a s o u r c e w a s c h i e f l y N e w m o n t M i n i n g C o r p o r a t i o n o f C a n a d a L t d . ' s 

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

T h e a v e r a g e i n t e r v a l b e t w e e n d r i l l h o l e i n t e r s e c t i o n s i s a p p r o x i m a t e l y 5 0 

f e e t , a l l o w i n g r e l a t i v e l y g o o d d e f i n i t i o n o f r e s e r v e s . U s i n g t h e W o l f 

r e s e r v e s a s p r e c e d e n t , t he t h r e e N o r t h S t a r s e g m e n t s a r e n o t a s w e l l 

d r i l l e d a s t h e W o l f 12 00 l e v e l b l o c k , t h e y a r e s o m e w h a t b e t t e r d e f i n e d t h a n 

t h e l a r g e " P r o b a b l e " m a s s , a n d a r e p a r t o f a v e i n s y s t e m t h a t a p p e a r s l e s s 

c o n t i n u o u s . T h e r e f o r e t he P R O B A B L E c a t e g o r y i s a p p l i e d . R e s e r v e s a r e 

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

a n d e x p a n s i o n t o a d j a c e n t s e c t i o n ^ a n d a 2 5 - f o o t p e r i p h e r a l e x p a n s i o n . A 

g r a d e c u t o f f o f 2 . 82 o u n c e s o f s i l v e r p e r t o n w a s u s e d . 

G E O L O G I C A L L Y I N F E R R E D r e s e r v e s a r e v a r i a b l e a c c o r d i n g t o p o s i t i o n 

b u t g e n e r a l l y a p p l y t o a f u r t h e r 5 0 - f o o t e x t e n s i o n o n t h e p e r i p h e r y . 

L e a d a n d z i n c c o n c e n t r a t i o n s t a k e n f r o m N e w m o n t a s s a y i n g g i v e a n o v e r a l l 

a v e r a g e o f 0 . 74 a n d 2 . 7 p e r c e n t r e s p e c t i v e l y . C o n c e n t r a t i o n s d e r i v e d p r i o r 

t o r e s e r v e c a l c u l a t i o n s a n d u s e d f o r m e t a l l u r g i c a l r e v i e w w e r e 0 . 70 a n d 

2 . 6 p e r c e n t r e s p e c t i v e l y . 



r h o dcua s o u r c e w a s i n o l d T o r b r i t S i l v e r M i n e s L t d . p l a n s a n d s e c t i o n s , a n d j 

a c o m p o s i t e a n d r e s e r v e s h e e t b y A . C . S k e r l , P h . D . j 
i 
! 

D r . S k e r l , i n h i s A p r i l 1 2 , 1 9 6 8 , D o l l y V a r d e n M i n e s L t d . S u m m a r y R e p o r t , 

o u t l i n e d f o u r b l o c k s a s b e i n g r e a s o n a b l y a s s u r e d a n d a c c e s s i b l e . H i s 

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

u n d i s t u r b e d z o n e a n d c o m b i n i n g d r i l l h o l e a v e r a g e s . T h e d a t a a n d d r a w i n g s 

o f n e c e s s a r y a r e a s a r e p o s s i b l y l e s s c u r r e n t t h a n i n p r e v i o u s l y d i s c u s s e d j 
! 

z o n e s . T h e s t r u c t u r a l c h a r a c t e r i s m o r e c o m p l e x t h a n o t h e r v i s i t e d z o n e s . 

T h u s , D r . S k e r l ' s t o t a l s w e r e c h e c k e d a n d a r e p r e s e n t e d a s P O S S I B L E 

r e s e r v e s . 

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

p r o d u c t i o n f i g u r e t o b e 0 . 17 a n d 0 . 2 2 p e r c e n t r e s p e c t i v e l y . 

D O L L Y V A R D E N R E S E R V E S 

R e s e r v e s g i v e n b y D r . S k e r l a r e b a s e d u p o n s o m e h i s t o r i c a l e s t i m a t e s b y 

the f o r m e r D o l l y V a r d e n M i n e s L t d . a n d s u b s e q u e n t l y b y H i l l , S t a r c k a n d 

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

holes. 

T h e f i g u r e s g i v e n c o u l d n o t b e c h e c k e d a n d t h e w o r k i n g s a p p e a r e d | 
i 

i n a c c e s s i b l e a t t i m e o f v i s i t , t h u s t h e r e s e r v e s a r e p u t i n a P O S S I B L E j 
| 

c a t e g o r y . " j 
j 

L e a d a n d z i n c v a l u e s w e r e n o t a s s u m e d * \ 

j 
* L e a d a n d z i n c c o m p o s i t e a s s a y s f o r t h e N o r t h S t a r v e i n s a m p l e s w e r e ' 

l o w e r t h a n e x p e c t e d , a n d m i l l h e a d g r a d e s f o r c o m b i n e d m a t e r i a l f r o m | 
t h e N o r t h S t a r , T o r b r i t a n d D o l l y V a r d e n o f 0 . 4 % P b a n d 1. 0% Z n w e r e j 
s e l e c t e d f r o m p r e d e t e r m i n e d r a n g e s o f 0 . 3 to 0 . 7 p e r c e n t P b a n d 1 . 0 ' 
t o 2 . 0 p e r c e n t Z n . j 



1 i I : I ! I j ,1 j I ' ! I I i ! ) i ; I i ; 
i i L I L 1 L J L J I -J i J L i L i I J l J L — J I J 

< 
t—i • 

R E S E R V E S ( T o n n a g e s n o t r o u n d e d - o f f ) 

P r o v e n P r o b a b l e P o s s i b l e G e o l o g i c a l l y Jnfe 
T o n s o z A g / T T o n s o z A g / T T o n s ° ^ A g / T T o i l s 

W O L F ( D i l u t i o n 5% w i t h 1 . 3 8 o z A g / T ) 

#1 V e i n 6 6 , 6 8 0 1 3 . 6 7 2 7 , 1 3 0 8 . 2 4 1 6 , 3 6 5 1 6 . 2 6 2 2 , 0 0 0 

#2 V e i n 2 0 7 , 5 8 0 8 . 1 4 7 4 , 0 3 5 1 3 . 36 8 0 , 3 0 0 1 3 . 0 3 2 7 5 , 0 0 0 

#3 V e i n 7 2 , 9 7 5 6 . 4 5 • 1 1 5 , 0 0 0 

N O R T H S T A R ( D i l u t i o n 10% w i t h 1. 5 o z A g / T ) 

S e g m e n t 1 2 2 8 , 7 0 0 8 . 0 3 6 , 0 0 0 

S e g m e n t 2 1 8 , 1 0 0 5 . 4 1 8 , 0 0 0 

S e g m e n t 3 5 , 5 0 0 6 . 0 • 1 0 , 0 0 0 

T O R B R I T ( D i l u t i o n u n k n o w n ) 3 6 7 , 0 0 0 7 . 6 

D O L L Y V A R D E N ( D i l u t i o n u n k n o w n ) 5 0 , 0 0 0 2 0 . 0 



V I I j 
M I N I N G P L A N I 

O V E R A L L D E V E L O P M E N T & M I N I N G S C H E D U L E 

1. P r e p r o d u c t i o n d e v e l o p m e n t p r e p a r e s W o l f V e i n s 1 & 2 f o r m i n i n g . 

2 . R e s e r v e s a b o v e 1 2 0 0 l e v e l t o b e m i n e d f i r s t a n d d e v e l o p m e n t o f 

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

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

3 . W h i l e t h e r e m a i n i n g W o l f r e s e r v e s a r e b e i n g m i n e d , t h e v e r t i c a l 

e x t e n s i o n s o f t he N o r t h S t a r v e i n , p l u s t h e D o l l y V a r d e n v e i n 

s h o u l d b e e x p l o r e d a n d d e v e l o p e d . ( T h e D o l l y V a r d e n a p p e a r s t o 

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

8 0 0 a n d 1 0 0 0 l e v e l , a n d t h e w e s t e x t e n s i o n s ) . 

4 . * M o d i f y t h e m i l l a n d p h a s e i n t h e C o m p o s i t e O r e s a s t he W o l f i s 

e x h a u s t e d . 

5 . I n v e s t i g a t e t h e T o r b r i t p o t e n t i a l a n d M o o s e c l a i m s . ( T h e r e a r e 

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

o n t h e M o o s e ) . 

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

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

W O L F M I N I N G P L A N 

R e f e r t o d r a w i n g s 1 3 8 8 a n d 1 3 9 0 . 

T h e s y s t e m p r o p o s e d b y G . A a l t o n e n a n d a c c e p t e d i n p r i n c i p l e i s t o m i n e 

t h e c o n t i n u o u s p o r t i o n s o f t h e v e i n s w i t h l o n g - h o l e o p e n s t o p i n g . T h i s 

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

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

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

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



A : i u ; ^ i : i a i m i l l f e e d r a t e @ 7 0 0 t o n s p e r d a y , 3 5 0 d a y s p e r y e a r = 

2 4 5 , 000 i o n s / y e a r w a s s e l e c t e d . A m i n i n g r a t e o f 1 0 0 0 t o n s / d a y , 5 d a y s / 

w e e k , w i t h 2% l o s s t i m e i s e q u i v a l e n t . 

W o r k i n g s u b - l e v e l s w i l l e i t h e r b e a c c e s s i b l e f r o m s u r f a c e o r i n t w o c a s e s , 

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

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

d i s p l a c e m e n t s t h a t m a y r e q u i r e s h r i n k a g e s t o p i n g . S u r f a c e b r e a k t h r o u g h 

s h o u l d b e w i t h h e l d u n t i l s u c h t i m e a s t he d i l u t i o n a n d w a t e r s u r g e c a n be 

c o n t r o l l e d . A h i g h d e g r e e o f g r a d e c o n t r o l w i l l b e n e c e s s a r y . S l a s h i n g 

d e v e l o p m e n t d r i f t s t o f u l l o r e w i d t h w i l l m i n i m i z e t h i s p r o b l e m , b u t 2 

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

b e r e q u i r e d . It s h o u l d n o t b e n e c e s s a r y to s e l e c t i v e l y b l a s t a n y d r i l l 

h o l e t o e s o r c o l l a r s . 

B r o k e n m u c k w i l l b e p i c k e d u p a t d r a w p o i n t s w i t h L H D e q u i p m e n t , a n d 

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

\ s h i f t o f o r e . W i n t e r c o n d i t i o n s , r o a d i c i n g , a n d o r e h a n g u p , s h o u l d b e 

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

N O R T H S T A R , D O L L Y V A R D E N , T O R B R I T M I N I N G 

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

! 

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

u t i l i z e d o n p o r t i o n s o f t h e N o r t h S t a r a n d D o l l y V a r d e n v e i n s . 

j 
S h r i n k a g e s t o p i n g c o u l d b e u s e d f o r m o s t o f t h e s e d e p o s i t s a n d a s s u m i n g 

t h i s p l u s s o m e o p e n s t o p i n g a n a d d i t i o n a l $ 1 . 0 0 / t o n w a s a d d e d t o t h e 

o v e r a l l m i n i n g c o s t . j 

C a r e f u l i n t e g r a t i o n o f a c t i v i t i e s w i l l b e n e c e s s a r y t o m a i n t a i n a 1 0 0 0 t o n / d a y 

o p e r a t i n g r a t e a t t h e p r o j e c t e d c o s t s . 



S U M M A R Y O F E S T I M A T E D M I N I N G C O S T S 

W O L F ' C o s t / t o n 

S t o p i n g $ 0 . 78 

T r a m m i n g 0 . 4 6 

G e n e r a l L a b o u r 0 . 2 1 

D e v e l o p m e n t & E x p l o r a t i o n . 89 

D i a m o n d D r i l l i n g 0 . 14 

M i n e S u p e r v i s i o n 0 . 2 4 

T o t a l $ 2 . 72 

C O M P O S I T E 

S t o p i n g 1 . 7 8 

T r a m m i n g . 4 6 

G e n e r a l L a b o u r . 2 1 

D e v e l o p m e n t . 8 9 

D i a m o n d D r i l l i n g . 14 

M i n e S u p e r v i s i o n . 2 4 

T o t a l $ 3 . 7 2 
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V I I I 

M E T A L L U R G Y 

S U M M A R Y 

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

M i n e a r e a v a r y to s o m e e x t e n t f o r a n y p a r t i c u l a r d e p o s i t . 

I n s i m p l e s t t e r m s t h e r e a r e 2 t y p e s o f o r e s to b e t r e a t e d : 

W O L F D E P O S I T 

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

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

a n d z i n c , i n a g a n g u e o f q u a r t z - b a r i t e - j a s p e r - p y r i t e -

c a r b o n a t e . 

C O M P O S I T E O R E S 

D o l l y V a r d e n , N o r t h S t a r , a n d T o r b r i t d e p o s i t s . 

I n t h e T o r b r i t o r e s s i l v e r m i n e r a l s a r e a s s o c i a t e d w i t h 

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

z i n c i n a g a n g u e o f q u a r t z , b a r i t e a n d c a r b o n a t e s . 

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

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

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

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

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

I n t h e o p e r a t i o n o f t h e T o r b r i t d e p o s i t b y T o r b r i t S i l v e r M i n e s L t d . 

d u r i n g t h e p e r i o d 1 9 4 9 - 5 9 c o n c e n t r a t i o n p r a c t i c e u l t i m a t e l y i n c o r p o r a t e d 

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

r e s i s t a n t t o c y a n i d a t i o n , p l u s g a l e n a ; f o l l o w e d b y c y a n i d a t i o n o f d e - s l i m e d 

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

to p r o d u c e b a s e b u l l i o n . T o t a l s i l v e r r e c o v e r y w a s o n t h e o r d e r o f 87% , 

b e i n g d i s t r i b u t e d a p p r o x i m a t e l y 71% f r o m f l o t a t i o n a n d 16% f r o m 

c y a n i d a t i o n . 
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i n p r e l i m i n a r y b e n c h s c a l e m e t a l l u r g i c a l t e s t i n g c o n d u c t e d i n 1 9 6 8 b y 

B r i U o n R e s e a r c h L i m i t e d o f V a n c o u v e r a m e t h o d o f t r e a t i n g W o l f o r e s 

w a s d e v e l o p e d i n w h i c h a t o t a l s i l v e r r e c o v e r y o f 8 6 % w a s p r e d i c t e d . 

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

c o n c e n t r a t e s ; f o l l o w e d b y c y a n i d a t i o n o f c l e a n e d s i l v e r - l e a d c o n c e n t r a t e 

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

b u l l i o n , a n d s h i p m e n t of s i l v e r - l e a d r e s i d u e t o a s m e l t e r . T h i s m e t h o d 

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

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

E a r l y i n 1969 D o l l y V a r d e n m a n a g e m e n t r e t a i n e d a m e t a l l u r g i s t , R . C . 

S m i t h , t o i m p l e m e n t f u r t h e r t e s t w o r k ; a n d a l s o r e q u e s t e d B r i t t o n 

R e s e a r c h to c o n t i n u e w i t h c e r t a i n i n v e s t i g a t i o n s . 

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

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

f r o m 3 c r o s s - c u t s o n t h e W o l f 1 2 0 0 l e v e l . T h e s e t e s t s w e r e r u n i n 

F e b r u a r y a n d M a r c h a t T e x a d a M i n e s L a b o r a t o r y . 

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

p i l o t p l a n t s c a l e t e s t i n g a t t h e M i n e r a l P r o c e s s i n g D i v i s i o n , D e p a r t m e n t 

o f E n e r g y , M i n e s a n d R e s o u r c e s i n O t t a w a . A l l w o r k w a s d o n e b y 

D e p a r t m e n t s t a f f , w i t h M r . S m i t h i n a t t e n d a n c e a s D o l l y V a r d e n 

r e p r e s e n t a t i v e . 

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

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

W o l f o r e s a m p l e , w h i c h i s b e l i e v e d to b e r e p r e s e n t a t i v e , a n a c c e p t a b l e 

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

p r o c e s s i n g b y c y a n i d a t i o n . T h i s b r e a k - t h r o u g h i s a v e r y i m p o r t a n t o n e 

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

b y e l i m i n a t i n g t h e c y a n i d e s e c t i o n ; a n d , i f o n l y a s i l v e r - l e a d f l o t a t i o n 

c o n c e n t r a t e i s m a r k e t e d , i t w i l l a l s o e l i m i n a t e n e e d f o r a r e f i n e r y . 
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T h e p r o p o s e d o p e r a t i n g p l a n a s s u m e s t h a t d u r i n g t h e i n i t i a l 2 t o 3 y e a r s 

the s o u r c e o f m i l l i n g o r e w i l l b e a l m o s t e n t i r e l y f r o m t h e W o l f m i n e . 

C o n v e r s t i o n to t r e a t m e n t o f m i x e d o r e s f r o m t h e D o l l y V a r d e n , N o r t h 

S t a r a n d T o r b r i t d e p o s i t s w i l l b e c o - o r d i n a t e d w i t h e x h a u s t i o n o f t h e 

W o l f d e p o s i t a n d a v a i l a b i l i t y o f r e s e r v e s d e v e l o p e d o n t h e o t h e r 

p r o p e r t i e s . 

T h e p r e s e n t c o n c e p t of m i l l d e s i g n , w h i c h i s b e i n g i m p l e m e n t e d b y 

I n t e r i o r E n g i n e e r i n g S e r v i c e s L t d . , i s b a s e d o n c r u s h i n g , g r i n d i n g 

a n d f l o t a t i o n of a s i l v e r - l e a d c o n c e n t r a t e , w i t h n o p r o v i s i o n f o r a 

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

t r e a t m e n t o f m i x e d o r e s . 

F l o w s h e e t f o r W o l f o r e m i l l i n g a p p e a r s i n S e c t i o n I X , M i l l i n g P l a n t . 

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

M a y , 1 9 6 8 r e p o r t . F o r t h a t r e p o r t , w e h a d a s k e d M r . J o h n B r i t t o n , 

B r i t t o n R e s e a r c h L a b o r a t o r i e s , t o p r e d i c t t h e m o s t p r o b a b l e r e c o v e r i e s 

a n d c o n c e n t r a t e c o m p o s i t i o n s f o r t h e t w o o r e s . M r . B r i t t o n h a d o n c e 

t e s t e d a s a m p l e o f t h e N o r t h S t a r o r e , a n d t h i s c o u p l e d w i t h a h i s t o r i c a l 

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

C o m p o s i t e o r e s . S e p a r a t e l e a d a n d z i n c c o n c e n t r a t e s a r e p r o j e c t e d . 

C H A P M A N W O O D & G R i S W O L D L T D . 

VIII-3 



M E T A L L U R G I C A L T E S T R E S U L T S 

A . P I L O T P L A N T T E S T S 

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

R . C . S m i t h , M i l l S u p e r i n t e n d e n t , D o l l y V a r d e n M i n e s L t d : 

S u m m a r y 

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

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

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

T h e t e s t r e s u l t s i n d i c a t e t h a t t h e a b o v e p r o c e s s w} u l d p r o d u c e a 

4 0 0 o z , / t o n s i l v e r - l e a d c o n c e n t r a t e a t a n 85 p e r c e n t r e c o v e r y . 

T e s t w o r k i s c o n t i n u i n g t o c o n f i r m t h e f o r e c a s t r e c o v e r y a n d 

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

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

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

T h e p u r p o s e o f t h e t e s t w o r k , d o n e b y t h e s t a f f o f t h e M i n e r a l 

P r o c e s s i n g D i v i s i o n , D e p a r t m e n t o f E n e r g y , M i n e s a n d R e s o u r c e s 

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

f r o m t h e D o l l y V a r d e n M i n e s L t d . W o l f d e p o s i t ; t o e s t a b l i s h t h a t 

t h e b a t c h t e s t r e s u l t s r e p o r t e d b y M r . J o h n B r i t t o n o f B r i t t o n 

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

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

T h e D e p a r t m e n t o f M i n e s , M i n e r a l P r o c e s s i n g D i v i s i o n , t h r o u g h 

i t s t e c h n i c a l s t a f f , h a s k e p t d e t a i l e d n o t e s o f t h i s i n v e s t i g a t i o n 

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

R e p r e s e n t a t i v e o r e s a m p l e s w e r e o b t a i n e d f r o m t h e W o l f d e p o s i t 

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

b u l k s a m p l e , a m o u n t i n g t o s o m e 1 9 . 7 t o n s w a s c r u s h e d to m i n u s 

j i n c h a n d s a m p l e d . A f t e r c r u s h i n g , t h e b u l k s a m p l e w a s 

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

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

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

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

T e s t P r o c e d u r e 

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

j> i n c h m a t e r i a l a n d f u r t h e r r e d u c e d t o m i n u s ^ i n c h . D u r i n g t h e 

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

m i l l f e e d b e l t a n d a s s a y e d a s a d a i l y h e a d s a m p l e . T h e a s s a y s o f 

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

a r e a s f o l l o w s : 

T e s t 3 1 2 . 84 o z / t o n 

T e s t 4 1 2 . 10 o z / t o n 

T e s t 5 1 2 . 82 o z / t o n 

B u l k S a m p l e 1 1 . 78 o z / t o n 

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

a s s a y a n d t h e c a l c u l a t e d h e a d a s s a y o n e a c h o f t h e p i l o t p l a n t 

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

o f t h e D e p a r t m e n t ' s s t a f f a n d t h e f i n a l c o n s e n s u s w a s t h a t f o r 

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

t h e m e t a l l u r g i c a l b a l a n c e i n e a c h p i l o t p l a n t r u n . 
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T h e r e s u l t s o f t h e f i r s t f i v e p i l o t p l a n t r u n s a r e s h o w n o n t h e 
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A p r i l 30, 1969. 

NOTES ON A MEETING WITH M.A. THOMAS 

The meeting was attended by Mr. Thomas and Mr. Brodie of M.A. Thomas 
and Dr. A. Skerl and G. Aaltonen. 

The Report was discussed i n some detail and the following clarifying 
comments were made by Mr. Thomas and Mr. Brodie. 

1. The water table supplying Kitsault Lake i s sufficient to provide a 
continuous water supply for the existing plant but w i l l not allow 
additions to i t . 

2 . They have taken the least optimistic view in a l l cases and have allowed 
a good safety factor in their estimates. 

3. Their view of a set 5 year l i f e for the mine was not correct and should 
not be a factor in the report. 

4. The old generating equipment should not be used as i t i s impossible to 
get parts for the engine. 

5. In some cases there can be a savings i n Penstock support costs by using 
rock bolts to hang i t from, instead of doing extensive trestling. The 
estimate is based on bringing in treated timber to do the work. 

6. There may be tax advantages in organizing a new company to operate the 
power plant. 

7. The vibration i n the plant was caused by a poorly designed low load 
water cut-off. Improvement in this design w i l l not only cut out the 
major part of the vibration but should allow us to operate the plant 
without a regular operator. 

8. They f e l t that the potential transformers on the metering system were of 
the wrong type and that because of this the meters would not be accurate. 

9. The transmission line as recommended is cheaper than buying a cable that 
can be put on the ground. They feel i t i s the best system for our appli
cation and snow loading and other operating hazards have been calculated 
into i t . If i t i s knocked down temporarily, i t w i l l s t i l l continue to 
operate. 
We can replace the existing line, as i s , for about $30 to $40,000 less. 
This factor w i l l have to be evaluated i n the light of projected losses 
from shut downs and the ava i lab i l i ty of the supplementary power supply. 

2. . • • 
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10. They w i l l give us copies of their work sheets to show the projected 
costs of the various items and the distribution of labour, 

11. It was pointed out to them that i t would be impossible to do this work 
this summer because the road work would allow only limited access to 
this project. They agreed with this as their estimate is based on 
having truck transportation to the power house. 

12. Their figure of added requirements of 1000 K.W. are probably in error. 
This should be 500 K.W. This would result in halving the owning cost 
as shown and the projected generating cost would be something over half 
of that shown because of the loss of the heating capacity of the second 
generating unit. 

13. They f e l t that where the old e l e c t r i c a l equipment could be worked into 
the design, that there was a real definite advantage i n reconditioning 
and reusing i t . 

J GA/lk G. Aaltonen 

J ' 
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GENERATING FACILITIES AND REUSEABLE EQUIPMENT 

FOR 

DOLLY VARDEN MINES LTD. 

SCOPE 

This report w i l l describe the observed condition o f c e r t a i n 
e l e c t r i c a l generating equipment i n the K i t s a u l t V a l l e y , any 
remedial works required to restore the equipment to ser v i c e and the 
estimated cost of t h i s work. 

The report w i l l describe the means and estimate the cost of 
increasing the generating capacity to s u i t the o u t l i n e d programme 
fo r mine, m i l l and camp. 

The report w i l l describe b r i e f l y c e r t a i n other items of 
equipment that could be useable i n the proposed m i l l development. 

SUMMARY 

The hydro e l e c t r i c i n s t a l l a t i o n i s reuseable, but i t w i l l 
require a c e r t a i n amount of work on the penstock and replacement 
of the transmission l i n e . 

The high speed d i e s e l u n i t s are presently s e r v i c e a b l e , but 
there i s some doubt concerning the low speed u n i t . 

There i s no known hydro p o t e n t i a l that can be economically 
developed to supplement the e x i s t i n g s i t e based on a l i f e of f i v e 
years or l e s s . The expansion w i l l , f o r the purposes of t h i s report, 
be based on the i n s t a l l a t i o n of f u r t h e r high speed d i e s e l u n i t s . 

There i s a considerable amount of equipment a v a i l a b l e from 
the former m i l l that can be reused a f t e r cleaning, drying and small 
part replacement, much as would be done for a normal i n d u s t r i a l 
overhaul. 
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GENERAL 

An examination of a v a i l a b l e documents, drawings and photo
graphs was made A p r i l 1st, 1969. The information obtained provided 
the basis f o r the planning of a f i e l d t r i p . 

A party of three went to the s i t e A p r i l 7th and returned 
A p r i l 9th, 1969. While on s i t e , an inspection was made and where 
appropriate, l i m i t e d t e s t i n g was c a r r i e d out on the components 
of the hydro e l e c t r i c f a c i l i t y , other generating f a c i l i t i e s and 
major items of m i l l equipment. 

A large part of the m i l l s i t e equipment was inspected and 
tested A p r i l 7th. The transmission l i n e and the balance of the 
hydro e l e c t r i c generating f a c i l i t y were inspected and t e s t e d 
A p r i l 8th. The weather was good with b r i g h t sunshine and no wind 
and the h e l i c o p t e r d i d a most e f f e c t i v e job of moving the members 
of the party from s i t e to s i t e as the work progressed. However, 
the depth of snow present made d e t a i l e d examination of a l l 
sections of the penstock and the powerline quite i m p r a c t i c a l . 
The southern p a r t was checked i n some d e t a i l by f o l l o w i n g the mine 
road from camp up to the former mine compressor house. The extent 
of the study of the various areas i s described i n the appropriate 
s e c t i o n following and i l l u s t r a t e d by the accompanying photographs. 

Some f u r t h e r f i e l d work w i l l be required to e s t a b l i s h 
exactly the extent of the remedial works, but t h i s cannot p r a c t i c a l l y 
be done while the snow remains. 

1. 
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EXISTING GENERATING FACILITIES 

The e x i s t i n g generating f a c i l i t i e s i n c l u d e : 

1. ) 1250 KVA hydro e l e c t r i c 
2. ) 125 KVA high speed d i e s e l e l e c t r i c 
3. ) 100 KVA low speed d i e s e l e l e c t r i c *' 
4. ) small high speed d i e s e l e l e c t r i c 
5. ) 94 KVA low speed generator only 

A l . The 1250 KVA hydro e l e c t r i c i n s t a l l a t i o n u t i l i z e s water 
from K i t s a u l t Lake with a head of 740 f e e t . The i n s t a l l a t i o n 
includes a storage dam at the n a t u r a l o u t l e t of the lake, an 
intake and spillway structure 7500 f e e t down the n a t u r a l 
drainage channel, a wood and s t e e l penstock f o l l o w i n g the 
channel f o r 5300 feet, a powerhouse containing two 625 KVA 
water wheel driven generators with a u x i l i a r i e s and a 5.1 
mile transmission l i n e . 

A2. The storage dam was not inspected thoroughly because of the 
depth of snow, but where v i s i b l e , the remedial works appeared 
to have been done w e l l . There i s s t i l l appreciable leakage 
evident, p a r t i c u l a r l y north of the flume (see i c e - f r e e aread, 
photograph no. 1) which seemed to be p e r c o l a t i n g under the dam. 
I t also looks as though the c o n t r o l gate w i l l be hard to 
r e p o s i t i o n with f u l l r e s e r v o i r head applied because i t s t r a v e l 
i s perpendicular to the axis of the logs forming i t s supporting 
face. Measurements were made to e s t a b l i s h the l e v e l of the 
various s p i l l sections r e l a t i v e to the bottom of the flume 
section and the corresponding lengths. The lower c r e s t i s 204" 
above the flume bottom and 23' - 5" long. The upper c r e s t 
i s 221 V above and 53' - 9" long. 

A3. The intake and spillway structure was not inspected or 
measured because of the depth of snow and because i t was 
assumed to have already been inspected and found s a t i s f a c t o r y 
since no remedial work had been undertaken. 

A4. The penstock and the supporting structures were examined at 
a l l exposed points- throughout the t o t a l length. The penstock 
was not measured, but i s reported to c o n s i s t of 1543" of 
26" and 1500 1 of 24" wood stave pipe plus 970' of 24", 
530 1 of 22" and 800' of 20" s t e e l pipe. The wood stave 
section i s reported to be made up of I V x 3 V 1 f i r staves, 
treated with creosote to 8 l b . per cu. f t . r e t e n t i o n . I t i s 
constrained by V s t e e l banding spaced to s u i t the working 
head. The c o n d i t i o n of the woodstave pipe was observed and 



EXISTING GENERATING FACILITIES (Cont'd) 

A4. (Cont'd) 

tested by hammer and by boring through the staves at s e l e c t e d 
p o i n t s . The wood f i b r e i n the borings appears s o l i d and there 
i s s t i l l considerable creosote residue evident. There i s a t 
l e a s t one s e c t i o n of about 400 f e e t where the staves have 
f a l l e n i n , but the staves are generally sound. See photo
graph nos. 2, 3, 4, 5, 6 and 7. The banding seems to 
conform generally to the head p r o f i l e , but i s not uniformly 
t i g h t and there are a considerable number of bands broken. 
These d i d not appear to be abnormally corroded but rather 
overstressed as from uneven tig h t e n i n g . There was some 
evidence of wood decay at the p o i n t of attachment of the guys 
supporting the stand pipe near the intake s t r u c t u r e . This 
may be due to a purely l o c a l cause such as the guy attachment 
and/or sat u r a t i o n of the thermal i n s u l a t i o n i n s i d e . 

The s t e e l pipe s e c t i o n i s reported to be i n lengths of 
16 1 and 20 1 joined by Dresser couplings. The snow prevented 
i n s p e c t i o n of much of t h i s s e c t i o n , but where i t was exposed 
there was no evidence of undue or damaging cor r o s i o n . 

The supporting structures were apparently a l l made from 
l o c a l l y cut and untreated timber. These have decayed badly 
as shown i n photograph nos. 3 and 4. I t was not p o s s i b l e to 
check at many p o i n t s , but on the basis of those observed, 
a l l of the supporting structures must be considered unsafe 
and not r e p a i r a b l e . They w i l l require complete replacement to 
restore the c o r r e c t alignment and support of the penstock. 

A5. The powerhouse i s a l o c a l l y cut l o g structure which has been 
somewhat d i s t o r t e d - presumably by unbalanced snow loading. 
The logs forming the walls and the roof framing a l l appear 
reasonably sound and i t should be p o s s i b l e to s t r a i g h t e n the 
walls and provide some a d d i t i o n a l bracing to hold them i n 

f p l a c e . The snow loading i s i n d i c a t e d i n photograph no. 8 
and the t w i s t i n g i n photograph no. 9. 

The foundations were inspected on top and appeared to be 
stable and i n t a c t . There was no i n d i c a t i o n of cracking or 
a l t e r e d alignment.. The t a i l p i t s were not inspected, but 
should be as sound as the v i s i b l e parts of the foundation. 
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EXISTING GENERATING FACILITIES (Cont fd) 

A5. (Cont'd) 

Mechanical examination was l i m i t e d to that which could be 
done without dismantling, but the whole i n s t a l l a t i o n gave 
the impression of having been shut down with care. The 
runners can be checked through the inspection ports i n the 
machine casings or p o s s i b l y from the t a i l p i t s i f they are 
ac c e s s i b l e . The penstock may need to be opened at the bottom 
to remove any long pieces of wood or rock that might have 
f a l l e n i n through the collapsed sections to prevent blocking 
any of the valves. The water wheels appear to need only the 
reassembly of the co o l i n g water l i n e s and some jacking and 
o i l i n g of the bearings to be ready to run. 

The generators are mechanically i n good condtion although 
the windings are very d i r t y . A megger t e s t gave the fol l o w i n g 
r e s u l t s : 

Leads Stator Rotor 

No. 1 Generator Leads & Stator 400 K ohms 0 ohms 
No. 2 Generator 10 K ohms 0 ohms 30 K ohms 

Ty p i c a l values f o r machines i n good condition would be 
600 K and 100 K f o r s t a t o r and rot o r r e s p e c t i v e l y . This shows 

. that dust and moisture have penetrated the windings i n varying 
amounts and that the machines w i l l require cleaning and 
drying. 

The switchboard i s generally i n good co n d i t i o n and w i l l 
require only some cleaning, checking of the c i r c u i t breaker 
mechanisms and operational t e s t i n g to ensure that no r e l a y 
or other contacts are corroded or stuck. 

The s t a t i o n battery i s completely discharged, but the c e l l s 
f are r e l a t i v e l y free of deposit; hydrometer readings are 

s i m i l a r from c e l l to c e l l and while the ampere-hour capacity 
w i l l be reduced, i t should be se r v i c e a b l e . 

The s t a t i o n s e r v i c e has been taken d i r e c t l y from the switch
board bus without p r o t e c t i o n . This i s contrary to good 
p r a c t i c e and to the E l e c t r i c a l Code and should be corrected 
before the p l a n t goes i n t o s e r v i c e . < 



EXISTING GENERATING FACILITIES (Cont'd) 

A5. (Cont'd) 

The l i n e transformers were examined on top and given a 
megger t e s t . The nameplates have been removed, but the s e r i a l 
numbers on the tanks are 133436, 133438 and 133440. Each 
primary showed i n excess of 50 M ohms and the secondaries 
showed 400 K ohms together. These are good values and 
i n d i c a t e that the u n i t s can be returned to s e r v i c e , but o i l 
samples should be taken and tested to confirm that no water 
i s present, that the a c i d l e v e l i s low and that the breakdown 
voltage i s high. There i s an e a r l i e r report i n d i c a t i n g leakage 
of water i n t o the middle u n i t . There i s a l s o a piece of 
secondary bus to be replaced on the branch to the north u n i t 
where a l i g h t jumper has been i n s t a l l e d past a burnt s e c t i o n . 

A6. The transmission l i n e was examined i n p a r t on s i t e and i n p a r t 
from the a i r . The general alignment of the right-of-way 
appeared to have been w e l l chosen and should g e n e r a l l y be 
maintained. The wood s t r u c t u r e s , i n c l u d i n g the l i n e poles 
and transformer s t a t i o n s t r u c t u r e s , appear to be l o c a l cut and 
untreated. A large percentage of these have f a l l e n and the 
remainder must be considered unsafe. The state of decay i s 
h i g h l i g h t e d i n photograph no. 11 which shows a pole that has 
been r e i n f o r c e d by a stub, but has s t i l l broken away. The 
conductor and many of the arms and i n s u l a t o r s are salvageable, 
but the poles are not s u i t a b l e f o r reuse - even with 
a d d i t i o n a l stubbing. This applies a l s o to the timbering, 
decking and fencing of the transformer s t a t i o n s . 

A7. The r e c e i v i n g transformers were examined on top and given a 
megger t e s t . The nameplates have been removed, but the 
s e r i a l numbers on the tanks are 133435, 133437 and 133439. 
A l l the windings showed i n excess of 50 M ohms except the 
secondary of 133435 which showed 2 M ohms. These are good 
values and i n d i c a t e that the u n i t s can be returned to s e r v i c e , 
but o i l samples should be taken and tested as o u t l i n e d f o r the 
l i n e transformers above. One loose HV bushing was a l s o noted 
on 133435. 

A8. The 125 KVA high speed (1800 RPM) d i e s e l e l e c t r i c u n i t i s i n 
continuous s e r v i c e , p r o v i d i n g power f o r the present camp 
f a c i l i t i e s . I t i s assumed that the c a p a b i l i t i e s , age and 
conditon of t h i s set are already known, so i t was n e i t h e r 
inspected nor tested. I t was noted that the exhaust p i p i n g 
i s probably r e s t r i c t i n g the maximum output of. the engine 
because i t i s very long to be unmuffled and of minimum d i a 
meter f o r the engine. 



EXISTING GENERATING FACILITIES (Cont'd) 

A9. The 100 KVA low speed (257 RPM) d i e s e l e l e c t r i c u n i t was 
b u i l t i n 1927 and i s of a very durable type. See photograph 
no. 14. No records were found of the time of e r e c t i o n on 
t h i s s i t e , the running hours or maintenance h i s t o r y , but the 
general appearance and the care taken i n d r a i n i n g the u n i t 
suggests that i t was operational when the camp was l a s t closed. 
I t was remarked that one of the l a s t operating s t a f f i s 
resi d e n t at A l i c e Arm and t h i s would be worth following up 
to see i f he can shed any l i g h t on the mechanical state of the 
i n s t a l l a t i o n . 

I t i s most l i k e l y that i f t h i s u n i t w i l l operate i t w i l l 
have an output comparable to the 125 KVA high speed u n i t with 
about 80% of the f u e l consumption. The generator, e x c i t e r 
and c o n t r o l were not tested, but with cleaning and drying are 
probably ser v i c e a b l e . 

A10. The small high speed d i e s e l u n i t i s i n s e r v i c e as the stand-by 
f o r the 125 KVA u n i t described i n B l above. Again, i t i s 
assumed that the c a p a b i l i t i e s , age and condition o f t h i s 
u n i t are known so i t was neither inspected nor tested. 

A l l . The 94 KVA low speed generator only was b u i l t i n 1928 and i s 
again of a very durable type. This u n i t was arranged f o r 
f l a t - b e l t d r i v e and i n s t a l l e d with an engine which has since 
been removed. The generator, e x c i t e r and c o n t r o l were not 
tested, but with cleaning and drying are probably s e r v i c e a b l e . 

The i n s t a l l a t i o n can be completed by the ad d i t i o n of any 
engine having a governor and an output i n excess of 125 HP 
at any speed up to about 1200 RPM. The engine would be d i r e c t 
connected to a jack shaft that w i l l carry the d r i v i n g p u l l e y 
and take the b e l t loading. I f a r e l a t i v e l y high speed 
i s selected, the dri v e w i l l probably be V b e l t s run on the 
e x i s t i n g f l a t driven p u l l e y . 

R e l a t i v e f u e l consumption o f the i n s t a l l a t i o n w i l l vary 
d i r e c t l y with the operating speed of the se l e c t e d engine. 



RECOMMENDED REMEDIAL WORK FOR GENERATING FACILITIES 

The following o u t l i n e i s arranged i n the same order as the 
preceeding review of f a c i l i t i e s : 

B l . Restoration of the hydro e l e c t r i c i n s t a l l a t i o n requires 
work i n several areas, i n c l u d i n g replacement of penstock 
supports, r e p a i r of penstock, r e c o n d i t i o n i n g of powerhouse, 
replacement of l i n e and r e l o c a t i o n and replacement of m i l l 
transformer s t a t i o n . Each of these w i l l be d e a l t with 
i n d e t a i l below. 

B2. The storage dam remedial works cannot be properly judged 
u n t i l the r e s e r v o i r has been f i l l e d . I t i s recommended that 
the gate be l e f t closed u n t i l the r e s e r v o i r overflows. 
At that time, the eff e c t i v e n e s s of the works can be assessed 
and the gate mechanism t r i e d . I f e i t h e r i s considered u n s a t i s 
f a c t o r y , steps >should be taken to lower the l e v e l and make 
fur t h e r a l t e r a t i o n s as required. 

B3. The intake and spillway structure should be examined to 
ensure that the gate mechanisms are op e r a t i o n a l , that the 
trash rack i s ' s a t i s f a c t o r y and that the s p i l l i n g while out 
of s e r v i c e has not undercut the support of the toe. 

B4. The penstock and the supporting structures require a c o n s i 
derable amount of work. Once the snow i s gone, the penstock 
w i l l have to be surveyed c a r e f u l l y to e s t a b l i s h the amount 
that has collapsed, the amount of new staves required, the 
amount of new banding required and the amount of trea t e d 
lumber required to replace the supporting s t r u c t u r e s . I t 
would be des i r a b l e to have the party to be responsible f o r 
the penstock r e p a i r and the party to be responsible f o r the 
supporting structure r e p a i r make the survey together i n 
company with your representative. A l l the supporting structures 
should be replaced before the penstock r e p a i r i s s t a r t e d so 
that a l l the required realignment w i l l be completed before the 
penstock banding i s tightened. The penstock w i l l probably 

• require some new staves i n the col l p a s e d area and some 1500 
new bands on the 26" s e c t i o n . The thru s t blocking w i l l have 
to be checked -- p a r t i c u l a r l y where wire rope and anchors 
have been used. F i n a l l y , the whole pipe w i l l require f l u s h i n g 
and pressure t e s t i n g . 

B5. The powerhouse structure should be jacked s t r a i g h t and 
anchored. There i s a wire rope anchor holding the east end 
against the snow load on the north side that can be retai n e d 
a f t e r the b u i l d i n g i s s t r a i g h t . There do not appear to be any 
d r i f t pins i n the walls adjacent to the door and window 
openings. These areas w i l l require support and through-bolting 
to maintain alignment. This p a r t of the work can be done by 
the same crew that i s to do the penstock supporting s t r u c t u r e 



- 8 -

RECOMMENDED REMEDIAL WORK FOR GENERATING FACILITIES (Cont'd) 

B5. (Cont'd) 

r e p a i r . The chinking should be restored and the b u i l d i n g 
generally cleaned up so that no more d i r t w i l l be introduced 
to the machines. 

The machines should be thoroughly cleaned and d r i e d with 
proper equipment used by competent workmen. The generator 
windings should then be retested and i t i s expected that they 
w i l l be i n s a t i s f a c t o r y c o n d i t i o n . I f the i n s u l a t i o n l e v e l 
cannot be brought up by cleaning, drying and p a i n t i n g , i t 
could prove necessary to rewind, but t h i s i s most u n l i k e l y 
with 480 v o l t machines. 

The cooling water p i p i n g should a l l be cleaned, checked 
f o r condition and reassembled. The pressure reducing valve 
should be removed and tested f o r s e t t i n g . The associated 
alarm equipment, i n c l u d i n g a l l the bearing temperature r e l a y s 
and the annunciator, should be tested to ensure that i t s t i l l 
meets the o r i g i n a l i n t e n t . 

The switchboard should be thoroughly cleaned, a l l connections 
checked f o r tightness, the c i r c u i t breaker contacts checked 
and dressed or replaced, the linkage adjusted, the r e l a y s 
tested and the p r o t e c t i v e c i r c u i t r y proved. I t w i l l be 
necessary to have a small portable generator on s i t e to carry 
out t h i s work since the various uni t s must be made to operate. 

There are o l d reports i n d i c a t i n g that the whole powerhouse 
has suffer e d from v i b r a t i o n and and high t a i l water during 
periods of operation with l i t t l e or no load and the r e s u l t i n g 
d e f l e c t o r i n s e r t i o n . This .should be corrected by the use of 
"economizer" switching of the spear drive from governor 
p o s i t i o n . The design of t h i s feature would include a p p l i c a t i o n 
of mechanica l l i m i t switches to the governor, development of 
s u i t a b l e t r a v e l rates f o r opening and c l o s i n g and the i n t e r 
connecting w i r i n g . 

The s t a t i o n s e r v i c e overcurrent p r o t e c t i o n should be c o r r e c t l y 
i n s t a l l e d adjacent to the tap from the bus. This applies 
also to the p o t e n t i a l connection f o r the t o t a l i z i n g watthour 
demand meter. At the same time, consideration should be given 
to r e p l a c i n g the p o t e n t i a l transformers with u n i t s intended 
f o r metering and to having the meter c a l i b r a t i o n checked. 
A meter of t h i s type would normally require c e r t i f i c a t i o n 
every four years i f used f o r b i l l i n g . 



RECOMMENDED REMEDIAL WORK FOR GENERATING FACILITIES (Cont'd) 

•B5. (Cont'd) 

The l i n e transformers should have o i l samples taken and 
tested. Depending on the r e s u l t of the t e s t , the o i l may 
require f i l t e r i n g or replacement. The uni t s should be 
touched up with a r u s t i n h i b i t i n g primer and repainted. New 
nameplates should be obtained to provide d e t a i l s of r a t i n g , 
taps, connections, e t c . 

B6. The transmission l i n e shoula be e n t i r e l y replaced by a s t e e l 
messenger supported f u l l y i n s u l a t e d bundle of conductors 
suspended from new poles generally along the present r i g h t -
of-way. ' . 

The new poles should be treated and f i t t e d with breakaway 
type fastenings f o r the cable. 

The cable should c o n s i s t of three separate #1 aluminum 
conductors i n s u l a t e d f o r 15 KV ungrounded s e r v i c e with cross 
l i n k e d polyethylene, s h i e l d e d , jacketted i n polyethylene, 
bundled and taped to a h" 30% EHS copper c l a d s t e e l messenger 
by a rectangular copper s t r i p . 

This messenger has a breaking strength i n excess of 20,000 • 
l b s . and w i l l preserve the co n t i n u i t y of the conductors by 
breaking e i t h e r fastenings or poles and l e t t i n g the cable 
down. The cable can continue to operate i n t h i s c ondition 
unless i t i s crushed on the. ground. Except i n t h i s case, 

• r e p a i r w i l l c o n s i s t .of simply r e p l a c i n g a faste n i n g and 
rehanging the cable. 

B7. The r e c e i v i n g transformers should be checked, tested, e t c . , 
as o u t l i n e d above f o r the l i n e transformers. I t i s l i k e l y , 
considering the proposed s i t e p lan, that t h i s transformer 
bank should be re l o c a t e d to be nearer the new m i l l b u i l d i n g . 

The 125 KVA 1800 RPM d i e s e l e l e c t r i c u n i t should remain 
serviceable as long as the engine maintenance i s kept up. 

39. The 100 KVA 257 RPM d i e s e l e l e c t r i c u n i t w i l l be worth 
r e h a b i l i t a t i n g only i f the main parts are i n good c o n d i t i o n . 
As mentioned i n A9, i t was reported that one of the l a s t 
operators i s res i d e n t i n A l i c e Arm and i f t h i s i s true, he 
may be able to describe the operation of the u n i t and the 
nature o f any problems. Without some guidance such as t h i s , 
the u n i t should be l e f t alone or treated as a spare time 
p r o j e c t under the d i r e c t i o n of your Master Mechanic. 
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RECOMMENDED REMEDIAL WORK FOR GENERATING FACILITIES (Cont'd) 

BIO. The small u n i t should be treated as i n B8 above. 

B l l . The 94 KVA 257 RPM generator should not be s e r i o u s l y 
considered at t h i s time. 
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ESTIMATED COST OF REMEDIAL WORKS 

The following o u t l i n e i s arranged i n the same order as 
the preceeding sections. 

CI. The t o t a l cost of r e s t o r a t i o n of the hydro e l e c t r i c i n s t a l 
l a t i o n as o u t l i n e d i n sect i o n B i s estimated to be 
$215,451.00. The estimated cost of each of the components i s 
developed below. I t should be pointed out that the majority 
of t h i s work can only be r e a d i l y undertaken when there i s no 
snow on the ground and the weather i s reasonable. There i s 
also some advantage i n doing the work t h i s summer because the 
hydro can then supply a l l the camp needs f o r power next winter. 
I t could supply a l l the heat i f e l e c t r i c elements were added 
to the various o i l f i r e d furnaces or the o l d heating system 
were restored. This would a l s o provide a t r i a l p e r i o d to 
t e s t the equipment under a c t u a l working conditions. As a 
r e s u l t , the estimate i s l a r g e l y based on the work being done 
t h i s summer. 

C2. No allowance i s included f o r any f u r t h e r work on the storage 
dam. 

C3. No allowance i s included f o r any work on the intake and 
spillway s t r u c t u r e . 

C4. The cost of r e s t o r i n g the penstock and supporting s t r u c t u r e s 
i n c l u d i n g a d e t a i l e d survey of the damage, r e p l a c i n g a l l the 
supporting sleepers and vents, reassembly of the penstock, 
cleaning and pressure t e s t i n g i s estimated to be $90,651.00. 
The manpower included i n t h i s estimate i s ten men f o r ten 
weeks. 

C5. The cost of r e s t o r i n g the powerhouse, i n c l u d i n g the b u i l d i n g , 
water wheels, generators, switchboard, controls and l i n e 
transformers i s estimated to be $14,150.00. The manpower 
included i n t h i s estimate i s four men f o r four weeks. 

C6. The cost of r e p l a c i n g the transmission l i n e completely, 
i n c l u d i n g a l l poles and conductors as recommended, i s 
estimated at $110,650.00. The manpower included i n t h i s 
estimate i s eight men f o r s i x weeks. 

C7• The cost of r e l o c a t i o n and general r e h a b i l i t a t i o n of the 
three 400 K^A transformers a t the m i l l i s estimated a t 
$3,200.00. The manpower included i n t h i s estimate i s f i v e 
men f o r one week. . 
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ESTIMATED COST OF REMEDIAL WORKS 

C8. —f 

C9. 

CIO. 

C l l . 

No allowance i s included f o r any work, i n connection 
with these u n i t s . 
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SOURCES OF ADDITIONAL POWER 

The p r o p e r assessment of sources f o r a d d i t i o n a l power 
presumes knowledge of the peak demand to be s a t i s f i e d , the 
probable load f a c t o r and the projected l i f e of the operation. 

A request was made to augment the e x i s t i n g p l a n t by 
1000 KW to supply a 700 tons per day mining and m i l l i n g operation 
f o r f i v e years. The t o t a l demand thus i n d i c a t e d appears high f o r 
an operation of t h i s s i z e and the expected duration of operation 
low f o r a f e a s i b l e h y d r o - e l e c t r i c p l a n t expansion. The combined 
demand f o r a camp, m i l l and mine capable of 700 tons per day should 
be l e s s than 1500 KW and the requirements f o r stand-by f a c i l i t i e s 
depend on the r e l i a b i l i t y of the prime source or sources. 

There are three p o t e n t i a l sources to be considered to 
supplement the e x i s t i n g h y d r a u l i c i n s t a l l a t i o n within the conditions 
stated above. These are reviewed below. 

Dl . The f i r s t to be considered i s an i n s t a l l a t i o n c o n s i s t i n g of 
two 500 KW high speed d i e s e l e l e c t r i c units that would be 
operated with f u l l e b u l l i e n t c o o l i n g and exhaust heat 
recovery to provide e l e c t r i c power plus a proportionate 
amount of heat i n the form of 12 pound steam. 

The cost of the i n s t a l l a t i o n , i n c l u d i n g machines, c o n t r o l s , 
heat recovery u n i t s , a u x i l i a r i e s and b u i l d i n g would be approxi
mately $185,000.00. Based on money borrowed at 8% compounded 
annually, d i s p o s a l value i n f i v e years of $70,000.00, and the 
balance covered by a s i n k i n g fund earning 5%, the annual 
cost would be $35,600.00. The p l a n t would probably produce 
2,000,000 KWHR per year at an average incremental cost of 
$0.012/KWHR a f t e r making allowance f o r the use of the recovered 
heat. The t o t a l cost would then be $35,600.00 plus $24,000.00 
which i s $59,600.00 per year. 

This p l a n t would be capable of maintaining basic operation of 
camp and m i l l i n the event of d i f f i c u l t y with the h y d r a u l i c 
i n s t a l l a t i o n . 

D2. The second p o s s i b i l i t y to be considered i s an i n s t a l l a t i o n of 
one or more a d d i t i o n a l hydro e l e c t r i c u n i t s . 

The data a v a i l a b l e on the K i t s a u l t Lake water shed shows 
that there i s no way i n which the e x i s t i n g hydro e l e c t r i c 
i n s t a l l a t i o n can be economically expanded to twice i t s current 
capacity. 
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SOURCES 0? ADDITIONAL POWER (Cont'd) 

D2. (Cont'd) 

There a r e several other p o t e n t i a l development s i t e s , 
i n c l u d i n g t h e K i t s a u l t River, i n the canyon north of t h e 
camp and Kinskuch Lake which drains to the east. E i t h e r of 
t h e s e could be r o l i o d on to p r o d u c e firm power, but i t i s 
expected that the required investment w i l l be f a r t o o high 
t o make a f i v e year w r i t e - o f f reasonable. I f estimates are 
desired, i t w i l l be necessary to check r e l a t i v e e l e v a t i o n 
and distances to make a preliminary s e l e c t i o n and then to 
follow t h i s up with some d e t a i l e d f i e l d work on the most 
f e a s i b l e s i t e . Nothing f u r t h e r i s a v a i l a b l e at t h i s time. 

D3. The t h i r d p o s s i b i l i t y involves a combination hydro and 
d i e s e l i n s t a l l a t i o n based on using the undeveloped head 
between the e x i s t i n g K i t s a u l t River dams f o r the hydro p a r t 
and a high speed d i e s e l at the camp. 

The head a v a i l a b l e on the K i t s a u l t River could be developed 
and would produce about 400 KW at the same water flow r a t e 
as the e x i s t i n g hydro development. This would provide 
sufficient capacity to carry the projected load under most 
conditions. 

The back-up f o r the combined hydro i n s t a l l a t i o n would be 
a s i n g l e 500 KW high speed d i e s e l u n i t located at the camp. 

The c a p i t a l cost i s estimated to be $300,000.00 f o r the 
hydraulic p l a n t , plus $90,000.00 f o r the d i e s e l p l a n t or a 
t o t a l of $390,000.00. The annual cost of owning on the same 
basis as above would be $95,600.00. The incremental production 
cost i s n e g l i g i b l e , but the f u l l production c a p a b i l i t y can be 
used i n conjunction with the e l e c t r i c b o i l e r to the extent 
of 1,300,000 KWHR which at $0.006/KWHR gives a c r e d i t of 
$7,800.00, lea v i n g a net annual cost of $87,800.00. 

D4. As was noted above, the annual cost f i g u r e s f o r a d i e s e l 
i n s t a l l a t i o n vary with average load and p e r i o d i n s e r v i c e , 
while the cost of a hydro i n s t a l l a t i o n v a r i e s only with the 
period i n s e r v i c e . When production planning has e s t a b l i s h e d 
the various loads that are to be served, these f i g u r e s can be 
reviewed and adjusted f o r any s i g n i f i c a n t changes i n demand 
or expected production period. I f there are no major changes, 
the s e l e c t i o n of the d i e s e l e l e c t r i c i n s t a l l a t i o n o u t l i n e d 
i n D l above i s recommended. 
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INVENTORY OF PRINCIPAL ITEMS OF ELECTRICAL EQUIPMENT 

Most o f the major pieces of e l e c t r i c a l equipment associated 
with the operation o f the o l d m i l l were inspected and tested by 
megger. The notes p e r t a i n i n g to s p e c i f i c pieces of equipment 
are l i s t e d below, but generally, .except f o r damage r e s u l t i n g from 
bad handling, the equipment i s i n reasonable c o n d i t i o n . Every 
item w i l l require cleaning and drying with motors needing more 
than transformers and c o n t r o l needing more than motors. 

The following o u t l i n e i s intended only to provide general 
guidance to r e h a b i l i t a t i n g proceedures to provide a basis f o r 
assessment of cost and time involved. 

O i l f i l l e d transformers w i l l require the l e a s t r e h a b i l i t a t i o n 
o f a l l the equipment on s i t e , except where a tank s e a l has been 
broken. In every case the outside should be inspected f o r o i l 
leaks then c a r e f u l l y cleaned. A f t e r cleaning the cover should 
be removed, the o i l checked f o r l e v e l , water and sludge and the 
tap switch ( i f any) p o s i t i o n recorded. A l l openings through the 
tank should be checked to see that bushings have not been broken 
and that the gaskets are secure. Any r e p a i r s that are needed 
should be done. I f the o i l shows water or sludge, i t should be 
drained o f f , the core, c o i l s and tank cleaned and the o i l f i l t e r e d 
or replaced by new o i l . The u n i t can then be reassembled, taking 
care that the gaskets are s t r a i g h t and the outside repainted. 

Dry type transformers w i l l require cleaning and drying. 
The v e n t i l a t e d u n i t s w i l l require cleaning of the core and c o i l 
assembly with s p e c i a l note taken of the v e n t i l a t i n g passages 
to ensure they are not plugged. 

Motors should be cleaned i n s i d e and out. The large open 
motors may be done assembled, but the small ones should be d i s 
mantled. The windings should be cleaned with a combination of 
solvents, vacuum and low pressure a i r . They should be thoroughly 
d r i e d and varnished to produce an i n s u l a t i o n l e v e l of 0.4 megohms 
or b e t t e r . The r o t o r should be cleaned and the bearings of a l l 
small motors replaced. The condition of s l i p r i n g s and brushes 
should be checked and repaired or replaced as necessary. The 
motors should be assembled and checked f o r free r o t a t i o n and painted. 

Control items should be dismantled to the p o i n t where they 
can be thoroughly cleaned, the contacts replaced, the c o i l s 
d r i e d , tested and varnished or replaced, the whole assembled and 
tested f o r mechanical operation. Any broken parts such as bases 
arc chutes or overload r e l a y s must be replaced. 
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INVENTORY OF PRINCIPAL ITEMS OF ELECTRICAL EQUIPMENT (Cont'd) 

T h i s work o f reconditioning can be done pr o g r e s s i v e l y -
p r o v i d e d t h a t a reasonably clean, warm area can be s e t aside 
i n w h i c h t h e work can be c a r r i e d o u t and a second clean, dry 
a r e a used t o store the f i n i s h e d items u n t i l they are to be p u t 
i n t o s e r v i c e . An allowance f o r the cost of r e h a b i l i t a t i o n can be 
made f o r a l l items that have not been damaged based on replacement 
cost a t the rate of 15% f o r transformers, 20% f o r motors and 
25% f o r c o n t r o l . This a l s o gives an i n d i c a t i o n of the present 
value to the Mine of the equipment on s i t e r e l a t i v e to having to 
purchase the f u n c t i o n a l equivalent and transport i t to the s i t e . 

I 
- J 
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C a s e s 2 a n d 3 c a s h f l o w p r o j e c t i o n s w e r e t a k e n a t c o n s t a n t p r i c e s $ 2 . 0 0 / o z . 

a n d $ 2 . 5 0 / o z . C a n a d i a n . T h e r e a s o n f o r t h e l a t t e r t w o w a s p r i n c i p a l l y t o 

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

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

o c c u r r e d o v e r t h e p a s t lj? y e a r s . S o m e s o f t e n i n g o f l e a d m a r k e t s i s 

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

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

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

D E R I V A T I O N O F R E T U R N S - D E T A I L 

A C o m i n c o o p e n s c h e d u l e w a s a p p l i e d t o b o t h s i l v e r - l e a d a n d s i l v e r - z i n c 

c o n c e n t r a t e s . M r . d e B a s i o , C o m i n c o o r e - b u y e r , i n t i m a t e d t h e s e s h o u l d 

c l o s e l y a p p l y . 

B a s e c h a r g e : 

L e a d c o n c e n t r a t e : b a s e $ 1 5 . 0 0 
l e a d d e f i c i e n c y + 1 . 8 0 
S i O z a n d l i m e - 2 . 90 
A s a n d P b + . 27 
T r u c k u n l o a d + . 7 5 

$14.92 - s a y $ 1 5 . 00 

Z i n c c o n c e n t r a t e : S a m e . 
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N E T S I L V E R R E T U R N S / Y E A R 

S i l v e r C o n t e n t : 

% O u n c e s O u n c e s 
T o n s R e c o v e r y R e c o v e r e d * P a i d F o r S o u r c e 

1 9 7 0 4 0 , 8 3 3 . 8 5 3 5 6 , 4 5 6 3 4 0 , 4 1 4 W o l f A g C o n e . 

1971 2 4 5 , 0 0 0 . 8 5 2 , 1 3 8 , 7 2 8 2, 0 4 2 , 4 8 5 ii ii ii 

1 9 7 2 2 4 5 , 0 0 0 . 8 5 2, 1 3 8 , 7 2 8 2, 0 4 2 , 4 8 5 ii II it 

1 9 7 3 14 , 2 3 2 . 8 5 1 2 4 , 2 3 8 1 1 8 , 6 4 8 W o l f A g C o n e . 
2 3 0 , 7 6 8 . 65 1, 2 8 8 , 4 9 3 1 , 2 2 4 , 0 6 8 P b C o n e . 

. 15 2 9 7 , 3 4 5 2 3 7 , 8 7 6 Z n C o n e . 

1 9 7 4 2 4 5 , 0 0 0 . 65 1, 3 6 7 , 9 5 7 1, 2 9 9 , 560 P b C o n e . 
. 15 3 1 5 , 6 8 2 2 5 2 , 5 4 6 Z n C o n e . 

1 9 7 5 1 9 3 , 5 5 0 . 6 5 1, 0 8 0 , 6 8 6 1, 0 2 6 , 6 5 2 P b C o n e . 
. 15 2 4 9 , 3 8 9 1 9 9 , 5 1 1 Z n C o n e . 

C A S E I 

1 9 7 0 $ 1 . 9 0 - . 0 2 6 3 9 , 9 7 9 - 1 3 , 3 6 7 = : $ 6 2 6 , 6 1 1 

1 9 7 1 2 . 13 - . 0 2 = = 4 , 3 0 9 , 6 4 2 - 8 0 , 2 0 2 = 4 , 2 2 9 , 4 4 1 

1 9 7 2 2 . 2 5 - . 0 2 = = 4 , 5 5 4 , 7 4 1 - 8 0 , 2 0 2 = 4 , 4 7 4 , 5 3 9 

1 9 7 3 2 . 25 - . 0 2 2 6 4 , 5 8 4 -
+ 3 , 2 6 0 , 135 -

4 , 6 5 9 = 
1 3 7 , 0 7 6 = 

2 5 9 , 9 2 5 
= + 3 , 1 2 3 , 0 5 9 

1 9 7 4 2 . 25 - . 0 2 = 3 , 4 6 1 , 1 9 6 - 1 4 5 , 5 3 0 = 3 , 3 1 5 , 6 6 6 

1 9 7 5 2 . 25 - . 0 2 = 2 , 7 3 4 , 3 4 4 - 1 1 4 , 9 6 9 = 2 , 6 1 9 , 3 7 6 

i 
I 
! 

i 
j 
I 
i 
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C A S E 2 

1 9 7 0 $ 2 . 00 - . 0 2 6 7 4 , 0 2 0 - 1 3 , 3 6 7 = : $ 6 6 0 , 6 5 3 

1971 2 . 00 - . 0 2 = 4 , 0 4 4 , 120 - 8 0 , 2 0 2 = 3 , 9 6 3 , 9 1 8 

1 9 7 2 2 . 0 0 - . 0 2 = 4 , 0 4 4 , 120 - 8 0 , 2 0 2 = 3 , 9 6 3 , 9 1 8 

1 9 7 3 2 . 00 - . 0 2 2 3 4 , 
+ 2 , 8 9 4 , 

9 2 2 -
649 -

4 , 6 5 9 = 
1 3 7 , 0 7 6 = 

2 3 0 , 2 6 3 
• 2 , 7 5 7 , 5 7 3 

1 9 7 4 2 . 00 - . 0 2 = 3 , 0 7 3 , 169 - 1 4 5 , 530 = 2 , 9 2 7 , 6 3 9 

1 9 7 5 2 . 00 - . 0 2 = 2 , 4 2 7 , 8 0 4 - 1 1 4 , 9 6 9 = 2 , 3 1 2 , 8 3 5 

C A S E 3 

1 9 7 0 $ 2 . 50 - . 0 2 = 8 4 4 , 227 - 1 3 , 3 6 7 = = $ 8 3 0 , 8 6 0 

1 9 7 1 2 . 50 - . 0 2 = = 5 , 0 6 5 , 3 6 2 - 8 0 , 2 0 2 = 4 , 9 8 5 , 1 5 9 

1 9 7 2 2 . 50 - . 0 2 = = 5 , 0 6 5 , 3 6 2 - 8 0 , 2 0 2 = 4 , 9 8 5 , 1 5 9 

1 9 7 3 2 . 50 - . 0 2 = 2 9 4 , 
3 , 6 2 5 , 

2 4 6 -
621 -

4 , 6 5 9 = 
1 3 7 , 0 7 6 

2 8 9 , 5 8 7 
+ 3 , 4 8 8 , 5 4 5 

1 9 7 4 2 . 50 - . 0 2 = = 3 , 8 4 9 , 2 2 2 - 1 4 5 , 5 3 0 = 3 , 7 0 3 , 6 9 2 

1 9 7 5 2 . 50 - . 0 2 = = 3 , 0 4 0 , 8 8 5 - 1 1 4 , 9 6 9 = 2 , 9 2 5 , 9 1 7 

W O L F C O N C E N T R A T E M I N O R M E T A L C O N T E N T 

B a s i s : W i l l a s s u m e t h a t 4 0 0 o z . / t c o n c e n t r a t e r e p r e s e n t s 

8 5 % r e c o v e r y o f 1 0 . 2 7 o z . g r a d e . 

/ . c o n c e n t r a t i o n r a t i o = 4 0 0 / ( . 85)( 1 0 . 27) = 4 5 . 8 2 / 1 

s a y 4 6 / 1 

( I n v e r s e = 2 . 18 w t %) 

• ~ t o n s / s h i p m e n t = 2 2 2 . 5 d r y s h o r t t o n s , 

L E A D : C o n c e n t r a t e c o n t a i n s 1 1 . 8 % 

, \ ( 2 4 5 , 0 0 0 ) ( . 0 2 1 8 ) ( . 1 1 8 ) ( 2 0 0 0 ) = 1. 26 m i l l i o n l b . / y r . 

W i t h a h e a d a s s a y o f 0 . 3 2 % P b t h i s i s e q u i v a l e n t t o a n 

8 0 % r e c o v e r y . 
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Z I X C : C o n c e n t r a t e c o n t a i n s 4 . 4 7 % 

/ . ( 2 4 5 , 0 0 0 ) ( . 0 2 1 8 ) ( . 0 4 4 7 ) ( 2 0 0 0 ) = 4 8 0 , 0 0 0 l b . / y r . 

C A D M I U M : U n k n o w n . 

G O L D : ( 2 4 5 , 0 0 0 ) ( . 0 2 1 8 ) ( . 025 ) = 1 3 4 o z . / y r . 

W O L F C O N C E N T R A T E , B O N U S S E T T L E M E N T S 

*6 L E A D : 

Z I N C : 

1. 26 x 1 0 ' 
24 

5 2 , 500 l b . / s h i p m e n t 
• 4 , 4 5 1 l b . d e d u c t i o n @ 20 l b . It 
4 8 , 0 4 9 l b . p a i d f o r / s h i p m e n t 

N e t r e t u r n / y r . = ( 4 8 , 0 4 9 ) ( 2 4 ) ( . 1 2 0 9 6 * - . 006 ) 
= $ 1 3 2 , 5 7 0 . 

4 8 0 , 0 0 0 
24 

2 0 , 0 0 0 l b . / s h i p m e n t 
1 1 , 127 l b . m i n . d e d u c t i o n @ 50 l b . / t 

8, 8 7 3 l b . p a i d f o r / s h i p m e n t 

N e t r e t u r n / y r . = (8873)(24)(. 12238*- . 055) 
= $ 1 4 , 3 4 9 . 

G O L D : N e t r e t u r n / y r . = (134 o z . / y r . ) ( . 95)(37. 70 - 1. 25/oz.) 

= $ 4 , 6 4 0 . 

T O T A L : N e t r e t u r n / y r . = . $ 1 5 1 , 5 5 9 . 

" N e t T a d a n a c R e a l i z e d P r i c e s " - A p r i l 3 0 , 1 9 6 9 

i l A j ' M A f , W O O D <i G i O S W O L D L T D . X I V - 5 



C O M P O S I T E C O N C E N T R A T E , M I N O R M E T A L C O N T E N T 

B a s i s : 

L E A D : 

24 5, 0 0 0 t o n s / y r . , b i - m o n t h l y s h i p m e n t o f t h e f o l l o w i n g 

c o n c e n t r a t e s : 

D i s t r i b u t i o n 
W t . A A s s a y s % 
% P b Z n C d P b Z n C d 

P b C o n e . 2 . 7 6 1 0 . 9 7 . 2 0 . 1 4 7 5 20 20 

Z n C o n e . 1. 20 1.7. 5 0 . 0 1 . 0 0 5 60 60 

P b C o n e . : ( 2 4 5 , 000 ) ( . 004 ) ( . 7 5 ) ( 2 0 0 0 ) = 1. 4 7 m i l . l b . / y r 

Z n C o n e . : ( 2 4 5 , 000 ) ( . 004) ( . 0 5 ) ( 2 0 0 0 ) = 9 8 , 0 0 0 l b . / y r . 

Z I N C : P b C o n e : ( 2 4 5 , 0 0 0 ) ( . 0 1 0 ) ( . 2 0 ) ( 2 0 0 0 ) = 9 8 0 , 0 0 0 l b . / y r . 

Z n C o n e : ( 2 4 5 , 0 0 0 ) ( . 0 1 0 ) ( . 6 0 ) ( 2 0 0 0 ) = 2 . 94 m i l . l b . / y r . 

C A D M I U M : P b C o n e . : ( 2 4 5 , 000)( .0002)-( . 2 0 ) ( 2 0 0 0 ) = 1 9 , 6 0 0 l b . / y r . 

Z n C o n e . : ( 2 4 5 , 000) ( .0002) (. 6 0 ) ( 2 0 0 0 ) = 5 8 , 8 0 0 l b . / y r . 

C O M P O S I T E C O N C E N T R A T E S , B O N U S S E T T L E M E N T S 

,6 
L E A D : 1 . 4 7 x 10 

24 

N e t r e t u r n , 
P b o r e 

6 1 , 250 l b . / s h i p m e n t 
5, 6 3 5 l b . m i n . d e d u c t i o n @ 20 l b . It 

5 5 , 6 1 5 l b . p a i d f o r / s h i p m e n t 

= ( 5 5 , 6 1 5 ) ( 2 4 ) ( . 1 2 0 9 6 - . 0 0 6 ) = $ 1 5 3 , 4 4 4 

9 8 , 0 0 0 
24 

N e t r e t u r n , 
Z n o r e 

4 , 0 8 3 l b . / s h i p m e n t 
2, 4 5 0 l b . m i n . d e d u c t i o n @ 20 l b . It 
1, 6 3 3 l b . p a i d f o r / s h i p m e n t 

( 1 6 3 3 ) ( 2 4 ) ( . 1 2 0 9 6 - . 0 3 3 5 ) = $ 3 , 4 2 8 . 

• A - , v . ' O O G tx G R i S W G L D L T D . X I V - 6 



Z I N C : S i m i l a r l y 

N e t r e t u r n , P b o r e = ( 2 6 7 4 6 ) ( 2 4 ) ( . 1 2 2 3 8 - . 055 ) = $ 4 3 , 251 

N e t r e t u r n , Z n o r e = ( 9 9 2 2 5 ) ( 2 4 ) ( . 1 2 2 3 8 - . 0 2 6 ) = $ 2 2 9 , 5 1 9 . 

C A D M I U M : S i m i l a r l y " 

N e t r e t u r n , P b o r e = n o p a y m e n t 

N e t r e t u r n , Z n o r e = ( 5 8 8 0 0 ) ( . 7 0 ) ( 2 . 4 0 - . 4 0 ) = $ 8 2 , 3 2 0 . 

T O T A L : N e t r e t u r n = $ 5 1 1 , 9 6 2 . 
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Cominco Ltd./Trail, British Columbia, Canada: 

Mr. F e r e l y 
Chapman, Wood 6c Griswold Ltd, 
133 East 14th 
North Vancouver, B #C. 

June 12, 1969 

Dear Mr. Ferely: 

This memo w i l l serve to record our phone c a l l s of June 11 i n 
regard to Dolly .Varden Concentrates. 

The assay that you quoted was: 

Tonnage 5346.8 tons/year delivered at two week i n t e r v a l s . 

Based on the Open Schedule for Ores (copy attached) and recent 
p r i c e s , material of the above assay would be valued about $725/ 
sdt f.o.b. Tadanac. Any unusual receiving,- sampling or assaying 
charges would be to the shipper's account. Other General Clauses 
would apply. 

We are also enclosing an Open Schedule for the purchase of zinc 
concentrates. 

Your t e n t a t i v e assay was: 

Pb 
Zn 
Fe 
S 
Sb 
As 

11.78% 
4.47% 

24.17% 
28.79% 

S i 0 2 19.37% 
Cu .88% 
Hg .02% 
CaO 1.37% 

. 64% 

.08% 
Au .025 troy oz/sdt 
Ag 397.8 troy oz/sdt 
but use 400 for c a l c u l a t i o n 

50% 
1.7% 
1% 
106 

Zn 
Pb 
Cd 
troy oz/sdt Ag 

Tonnage - 240 tons/month 

continued 
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?g. 2 / M r . F e r e l y / J u n e 12/69/Cominco Ltd. 

We may be inter e s t e d i n the zinc concentrates when they become 
av a i l a b l e . Please keep us informed on t h i s matter. 

When we receive our assay on the Dolly Varden sample of Pb-Ag 
concentrate, we w i l l forward another memo on the value of t h i s 
material. 

I f we can be of further assistance, please do not h e s i t a t e to 
contact us. 

Yours t r u l y , 

for:- W.G. S i d d a l l 
Administrative A s s i s t a n t 

E n d : 
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X V 

C O S T S 

C A P I T A L C O S T S U M M A R Y 

P R E P R O D U C T I O N 

Wolf Mine Exploration 

Wolf Mine Development . 

Site Preparat ion 

Tai l ings Pond 

Roads 

Engineering & Planning 

Total 

C A P I T A L C O S T S O N W A R D 

Mine Equipment (see "Mining P lan" for detail) 

M i l l Equipment ("Milling Plant" for detail) 

Service Building 

Bunkhouse complex 

Power (see "Power" for detail) 

Housing, A l i c e A r m 

Barge G r i d and Warehouse 

Service Vehicles and Equipment 

Communications 

Plant Services 

Mine Services 

Freight 

Total 

O P E R A T I N G C A P I T A L (1 month) 

Less: that amount already spent on above projects 

$ 21,600 

209,552 

104,638 

4,032 

174,184 

123,300 

$ 637,306 

$ 313,198 

2,161,000 

149,766 

292,000 

307,950 

352,700 

20,000 

88,500 

21,200 

7,600 

11,500 

91,000 

$3,816,414 

185,000 

$ 211,250 

T O T A L O N W A R D C A P I T A L R E Q U I R E M E N T $4,427,470 

C H A P M A N W O O D a G R I S W O L D L T D . X V - 1 



w : - v..vA.Y.\G C O S T S U M M A R Y 

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

a s s u m e J u n e , 1 9 6 9 ) . A c c o r d i n g l y , a c o m b i n e d l a b o u r a n d s u p p l y 

e s c a l a t i o n r a t e o f 6 % / y e a r w a s a p p l i e d t o t h e m i n g , s u r f a c e p l a n t , 

e n g i n e e r i n g a n d g e o l o g y , e x p l o r a t i o n , a n d c o n c e n t r a t e h a u l s u b t o t a l s . 

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

w e r e l e f t c o n s t a n t . 

O P E R A T I N G C O S T O N W O L F O R E C o s t / T o n 

M i n i n g ( s e e " M i n i n g P l a n " f o r d e t a i l s ) $ 2 . 72 

S u r f a c e P l a n t 2 . 36 

M i l l i n g 1 . 6 6 

E n g i n e e r i n g & G e o l o g y # 2 5 

A d m i n i s t r a t i o n 1 . 1 1 

E x p l o r a t i o n # 31 

C o n c e n t r a t e H a u l ( s e e " T r a n s p o r t a t i o n " f o r d e t a i l s ) 

T o t a l $ 9 # 04 

E s c a l a t i o n r a t e : 6 . 2 7 @ 6% 

2 , 7 7 @ 0% 

n e t r a t e 4 . 2 0 % 

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

1) A d d 10% t o m i l l i n g : r e a g e n t c o s t 

2) A d d $ 1 . 0 0 / T t o m i n i n g f o r s h r i n k a g e s t o p i n g a l l o w a n c e 

3) S u b t r a c t $ 0 . 5 0 / t o n f r o m o r e - h a u l 

T o t a l $ 9 . 5 8 

E s c a l a t i o n r a t e $ 6 . 77 @ 6% 

$ 2 . 81 @ 0% 

n e t r a t e 4 . 2 4 % 

Y E A R L Y O P E R A T I N G C O S T S 

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

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

e s c a l a t i o n l i n e s a l s o s h o w n . 
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C H A P M A N f W O O D t A N 0 O R I S w O L D L T D . 

DOLLY VARDEN ?1INES LTD. (PPL) JUNE l i t 1969 CAS" 1 

IUOO X A i a A D I A N 5 1970 1371 1572 197 3 1974 13 75 
TOTALS 

METAL SALES' 6 5?. 5.3.$!.... 1627. 3875. 3.82 S. 3024 . 20385. 
OPERATING COST 333¬

' INTEREST INCOME 0-
2414. 
. q . 

2514. 
0 . 

2771 . 
0 . 

2893. 
0 . 

237 7 . 
0 . 

13366. 
0 . 

TOTAL' INCOME 2SQ. 1968. 2117. 1104 . 93 0 . C4 a . 

• i INTEREST EXPENSE 0 . a . 0 . 0 . 0 . 0 . 

PROV- DEPR. 1*00 n . 
PROV* HEPR. . S a • 0-

0 . 
__a_ t_. 

0 . 
0 . 

0 . 
0 . 

0 . 
0 . 

0 . 
0 . 

0 . 
n . 

PROV. DEPR. .30 250 . 1007. 
j t i i 

7 6 5 . 
0 , 

5 3 6 . 
D . 

3 7 5 . 
0 . 

64 8 . 
0 . 

35S8 . 
0 . 

PROV•' DEPR. .20 B« 
PROV. OEPR. - I B 0 . 

0 . 
0 . 

n . 
a . 

0 . 
n . 

0 . 
0 . 

0 . 
0 , 

0 . 
0 . 

PROV. OEPR. .10 0* 
PROV. PREREDUCTION 0 . 

0. 
7 7 1 . 

0 . 
0 . 

0 . 
0 . 

0 . 
0 . 

0 . 
0 . 

n . 
771 . 

PROV * PF.T. BFR. TX. 0-
FED. OEPR. 1.00 0 . 

131 . 
0 . 

1 34 8. 
0 . 

5 6 3 . 
0 . 

5 5 5 . 
0 . 

0 . 
0 -

2661 . 
0 . 

. FED. OEPR. »5G 0 . 
FED. OEPRm . 3 0 0 . 

n . 
a . 

o . 
0 . 

0 . 
1 7 0 . 

0 . 
8 4 7 . 

n . 
6 4 8 . 

0 . 
1663 . 

FED* 0 ERR• »25 0-
F E D . iDEPR. »20 . 0- n . 

o . 
0 . 

0 . 
0 . 

0 . 
0 . 

0 . 
0 . 

0 . 
0 . • 

FED- OEPR. . I S 0-
FED*. OEPR. . . 1 0 0 . 

n . 
0 . 

o . 
0 . 

0 . 
0 . 

0 . 
0 . 

0 . 
n . 

0 . 
0 . 

- FED. PREPROOUCTIOM 0 . 
PEP. :PFT. BFR. TX. Q. 

0. 
0 • 

0 . 
0 . 

0 . 
0 . 

0 . 
0 . 

0 . 
0 . 

0 . 
0 . ( 

V 

PROVINCIAL TAX 0 . 2 9 . 20 3 . 8 6 . 8 4 . 0 . 4 0 0 . 
: FEDERAL DEPLETION 0¬

1 FEDERAL TAX .0 -
a . 
0. 

0 . 
0 . 

0 . 
0 . 

0 . 
0 . 

0 . 
0 . 

0 . 
0 . 

GROSS HASH FLO* 2S0 . 1940. 1 9 1 1 . 1018 . 84 7 . 6 4 8 . 6 6 2 0 . 
COAK REPAYMENT 0 . 

• • NEW CAPITAL-ASSETS ' „_ 0 . 
0. 
0 . 

0 . 
2 0 0 . 

0 . 
0 . 

0 . 
0 . 

0 . 
P. 

0 . 
2 0 0 . 

WORK IMG CAR.ROHTN. 0 . 0. 0 . 0 . 0 . 0 . n . 

NET CASH FLOW 260 . 
XUfi'm CASH FLOV 260. 

1940. 
2139. 

171 1 . 
3909 . 

10 I S . 
4927. 

84 7 . 
5 7 7 3 . 

6 4 3 . 
6420. 

6420. 
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DOLLY VARP FN' MINES LTP. ( N P L J JUNE iU 1969 C A SE 2 

1000 CANADIAN $ 1 971 19 7V 1373 1 974 1375 
T O T A L S 

METAL SALES 6 86. 4 1 1 0 , 4 1 1 6 , 3473. 3 4 4 0 . 771 8. 1 9 5 5 3 . 
OPERATING COST 
INTEREST I N C O M E 

393. 
0. 

24 14. 
- ' o. 

2 5 1 4 , 
0. 

2771 . 
n. 

2 3 3 3 . 
0 . 

7 3 7 7 . 
0. 

1 3 3 6 ? . . 
0. 

TOTAL1 INCOME J7D3. 1602. 70S. 5 4 2 . 34 I . 

' INTEREST EXPENSE 0. 0 .^ 0. 0 ." 0 • 0. 0. 

P R C V OEPR • 1.00 
PPCV. OEPR. -So 

0. 
o. 

Q . ' 
0 

0. 
0 . 

0 . 
0. 

0 . 
0 . 

0. 
0. 

0. 
0. 

PROV.- OEPR. .30 
P R O V - OEPR. .25 

29*. 
0. 

997. 
0 . 

7 53. 
0. 

531 . 
0 • 

372. 
0. 

34 1. 
0. 

3290. 
0. 

PROV* DEPP. .20 
PROV. OEPR • .15 

o. 
0. 

0 . 
o . " 

D. 
0. 

0 . 
0* 

0 . 
0 . 

0. 
0. 

0 • 
0 . 

PROV. OEPR. .10 
PROV• PREREDUCTION 

o. 
o. 70S. " 

0. 
66. 

0 . 
0 . 

0 . 
0 . 

0. 
a. 

0 . 
771 . 

PROV. PFT. BFR • TX. 
F E D - DEPP. 1.00 

o. 
0. 

or* 
0 . 

78 0. 
0. 

17f?. : 

0. 
171. 

0 . 
o • 
0. 

1 1 2 7 . 
0 . 

FED. DEPP. .50 
F £ D . OEPR. .JO 

D. 
o. 

0 . " 
0 . " 

n . 
0 , 

0 . 
114. 

0. 
516«_ 

0. 
3*1. ' 

0 . 
9 7 0 . 

F E D . D E P P . .25 
FFD. O T P R . .20 

0. 
o. 

n. ' 
o . : 

0. 
0. 

0 . 
Ot 

0. 
o. 

0. 
0. 

0 . 
0. 

F E D . OEPR. .15 
F_£0. OEPR. .10 

0. 
0. 

0 . a. 
02 

0 . ? 

Q T 

0 • 
0 , 

0. 
o. 

0. 
0. 

FED. PREPRODUCTION 
F E D . PFT. B F R• TX. 

o. o. 0 . 
o. 

0. 
0 . 

0 . 
0_t 

0 . 
0. 

0* 
0. 

0. 
0 . 

PROVINCIAL TAX 0. o . w - 1 1 7 . 27 . 26. 0. 170. 
FEDERAL DEPLETION 
FEDERAL TAX 

0. 
o. 

0. 
0 . 

0. 
0. 

0 . 
0 . 

0 . 
0. 

0. 
o. 

0. 
0. 

GROSS CASH FLOW 234. 1703. 1 4 8 5 . 6 8 2 . 516. 341. 5018. 
LOAM REPAYMENT 
HtV CAPITAL ASSETS 

0« 
o. 

G. ' 
o r 

a ; 
200. 

0 . 0 . 
0. 

0 . 
0. 

0 . 
200. 

tfORK TNG CAP.RDMTN. 0. 0 . *' 0 . 0 . 0 . 0. a. 
NET CASH PLOW 
C U M . CASH FLOW 

291. 
234. 

_____ 
1996. 

1285. 
3283 . 

6 82. 
3962. 

516. 
4 478, 

34 1. 
481 S. 

4 3 1 8 . 



L.-.Jl L 1 L_i L_ LJ LJ i i i 1 L i i. i i j i . 
_ J I 1 1 | 1 J l_i 

C H A P M A N ? W O O D ? A N D G R I S tf O L D L T 0 . 

DOLLY VARDEN K I N E S L T D . ( N P L ) JUNE l l r 1969 CASE 3 

1000 C A N A D I A N $ 1370 19 71 1377 1 973 1974 13 75 
TOTALS 

MFTAI SAl FS 8 5 7 . 5 1 3 7L._ 5 1 3 7 . 4270 . 421& • 3 3 3 1«- 2 2 9 4 5 . 
OPERATING COST 
TNTFRFST TWCOHE 

3 9 3 . 
n. 

24 1 4 . 
o._ 

2 5 1 4 . 
Q. 

2771 . 
0 . 

2 8 9 9 . 
0 . 

237 7 . 
0. 

1 3 3 6 S . 
0. 

TOTAL' INCOME 4 5 4 . 77 2 4 . 2 6 7 4 . 1 4 5 3 . 1 3 1 8 . 9 5 4 . 

I N T E R E S T E X P E N S E 0 . 0. " 0 . 0 . 0 . 0 . 0 . 

PROV*" O E P R . 1 -00 
P R O V . O E P R . . 5 n 

o. 
J O . 

0 . ' 0 . 
0 . 

0 . 
0 . 

0 . 
0 . 

0 . 
a. 

0 . 
0 . 

PROV." D E P R . . 3 0 
P R O V . O E P R . . 7 5 

4 6 4 . 
0 . 

9 4 G . 
...a."' 

7 2 7 . 
0 . 

5 0 6 . 
0 • 

3 5 4 . 
0 . 

8 2 S . 
0 . 

3 8 1 5 „ 
0 . 

P R O V . D E P R . . 2 0 
P R O V . D E o p . . I S 

o. 
0 . 

0 . 
0 . 

0 . 
0 . 

0 . 
: a ;_ 

0 . 
0... 

0 . 
0 . 

. 0 . 
0 . 

P R O V . O E P R . . 1 0 
P R O V . PREPRODUCTION 

o. 
0 . 

o. • 
_ 7 7 1 . 

0 . 
0 . 

0 . 
0 . 

D • 
0 . 

0 . 
0 . 

0 . 
771 . 

P R O V . P E T . B F R . T X . 
F E D . ' D E P R . 1.00 

0 . 
0 . 

100 8 . " 
or* 

1 9 0 2 . 
0 . 

9 9 3 . 
P . 

S B 4 . 
0 . 

1 2 9 . 
0 . 

4 9 9 4 . 
0 . 

F E D . D E P R . . 5 0 
F E D . O E P R . . 3 0 

0 . 
o. 

0 . 
0 . 

0 . 
0 . 

0 . 
2 2 5 . 

0 . 
1 0 7 7 . 

0 . 
9 3 5 . 

0 . 
2 2 3 7 . 

F E D . ; D E P R . . 2 5 
F E D . ' D F P R . . 2 0 

o. 
D . 

0 . 
n . ' 

0 . 
D . 

0 . 
a# 

0 . 
0 . 

0 . 
n. 

0 . 
0 . 

F E D . D E P R . . 1 5 
F F O . D T P R . . 1 0 

o. 
0 . 

0 . 
0 . 

o; 
0 . 

0 . 
0 . 

0 . 
0 . 

0 . 
0 . 

0 . 
n. 

F E D . P R E P R C D l i C T I O N 
F F O * P F T . R F P . TX. 

o. 
n . 

0 . 
Q. 

0 . 
0 . 

o. ' 
a. 9 6 . 

0 . 
0 . 
o» 

9 5 . 
0 . 

P R O V I N C I A L TAX n . L 5 2 . _ 2 5 G . 1 4 9 . 1 4 5 . 2 0 . 7 4 8 . 
-v. 

F E D E R A L D E P L E T I O N 
F E O E R A l TAX 

o. 
0 . 

0 . 
D.*_l 

0 . 
0 . 

0 . 
0 . . 

D. 
0 . 

0 . 
0 . 

0 . 
0 . 

GROSS CASH FLOW 4 6 4 . 2 5 7 3 . ' 2 3 3 8 . 1 3 5 0 . 1 1 7 3 . 9 3 5 . 8 8 3 0 . 
LOAN REPAYMENT 
NEW C A P I T A L A S S E T S 

0 . 
0 . 

0 . 
0 . 

0 . 
2 0 0 . 

0 . 
0 . 

0 . 
a. 

0 . 
a. 

0 . 
2 0 0 . 

WORKING C A p . R D K T N . 0* o r ' 0 . 0 . 0* 0 . 0 . 

NET CASH FLOW 
C U M . CASH FLOW 

4 S 4 . 
4 6 4 . 

7 5 7 3 . 
3 0 3 9 . 

2 1 3 8 . 
5 1 7 4 . 

1 3 5 0 . 
6 5 7 3 , 

1 1 7 3 . 
7 6 9 6 . 

9 3 5 . 
863 0 . 

€6 3 0 . 

r 




