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A t t e n t i o n : Mr. M. Nakamura, 
V i c e - P r e s i d e n t : 

Dear S i r : 

We a r e p l e a s e d t o submit h e r e w i t h a r e p o r t con

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

B.C., A l w i n M i n i n g Company L t d , p r o p e r t y . 

We t r u s t t h a t t h i s r e p o r t w i l l p r o v i d e you w i t h t h e 

d a t a y ou r e q u i r e d t o make a p r e l i m i n a r y assessment o f t h e 

economic p o s s i b i l i t i e s c o n c e r n i n g p l a c i n g t h e p r o p e r t y i n t o 

p r o d u c t i o n . 

Y o u r s v e r y t r u l y , 

BACON & CROWHURST LTD. 

J . J , C r o w h u r s t , P.Eng. 

J J C / i c 







TERMS OF REFERENCE 

At a m e e t i n g between Mr. M, Nakaraura, V i c e - P r e s i d e n t , 

Mr. N. H a k a r i , C h i e f G e o l o g i s t , Nippon M i n i n g Co. L t d . , and Mr. J . J . 

C r o w h u r s t o f Bacon & Cro w h u r s t L t d . , h e l d i n V a n c o u v e r on A p r i l 1 8 t h , 

1969, t h e scope and terms o f r e f e r e n c e o f t h i s r e p o r t were d i s c u s s e d . 

I t was u n d e r s t o o d t h a t , because t h e t i m e f o r p r e p a r a 

t i o n o f i n f o r m a t i o n and making c o s t e s t i m a t e s would be v e r y s h o r t , 

s e v e r a l a s s u m p t i o n s , c o n s i d e r e d t o be a t t a i n a b l e o r r e a s o n a b l e , would 

o f n e c e s s i t y be made. 

Some o f t h e more i m p o r t a n t ones t h a t have formed t h e 

b a s i s f o r t h e r e p o r t a r e as f o l l o w s : 

( 1 ) R a t e o f P r o d u c t i o n - 1000 s h o r t t o n s o f o r e p e r c a l e n d a r day -

t o be e x t r a c t e d f r o m t h e m i n e r a l i z e d zones s i t u a t e d on t h e O.K. and 

1,0.U. Crown g r a n t m i n e r a l c l a i m s , 

( 2 ) M e t a l l u r f i i c a l P e r f o r m a n c e - as p e r t h e r e c e n t t e s t work r e s u l t s 

s u b m i t t e d by t h e Department o f E n e r g y , Mines and R e s o u r c e s , Ottawa. 

< 3 ) M e t a l P r i c e s - Copper @ 44C and @ 48C, b o t h U.S. p e r l b . 

S i l v e r - $1.86 U.S. p e r ounce, 

(4 ) Adequate Water Su p p l y f o r a c o n c e n t r a t i n g p l a n t and camp r e q u i r e 

ments - a v a i l a b l e f r o m nearby l a k e s o r a s i m i l a r s o u r c e s u c h as s u p p l 

t o n e i g h b o u r i n g proposed m i n i n g o p e r a t i o n s , 

( 5 ) Power - r e q u i r e m e n t s t o be s u p p l i e d by B.C. Hydro and Power 

A u t h o r i t y from nearby t r a n s m i s s i o n l i n e s . 



( 6 ) M i n i n g Methods - c u t L f i l l s t o p i n g u s i n g s m a l l t r a c k l e s s e q u i p 

ment f o r s t o p e s o v e r 11' w i d e , and s h r i n k a g e s t o p i n g f o r o r e zones 

under 11' wide - a c t u a l m i n i n g c o n s i d e r a t i o n s have not been d e t e r m i n e d 

t o d a t e , 

( 7 ) Mine A c c e s s - v e r t i c a l s h a f t from s u r f a c e t o 3900 e l e v a t i o n w i t h 

s i x l e v e l s a t 150' i n t e r v a l s . I t s h o u l d be n o t e d t h a t t h e a l t e r n a t i v e 

o f d r i v i n g an i n c l i n e d ramp system, w i t h accompanying t r a c k l e s s and/fa 
I 

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

d e c i s i o n i s made, 

( 8 ) Camp - A l w i n w i l l c o n s t r u c t bunkhouse and cookhouse accommodation 

f o r 100 men and p r o v i d e h o u s i n g f o r an a d d i t i o n a l 50, The o t h e r men 

r e q u i r e d w i l l commute from nearby towns and v i l l a g e s . 



SCOPE OF THE REPORT 

The scope o f t h e r e p o r t i s i n t e n d e d t o c o v e r o r e 

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

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

- t o V a n c o u v e r , B.C., wharf h a n d l i n g . f a c i l i t i e s , p l a n t ( & ( t o w n s i t S con

s t r u c t i o n , manpower r e q u i r e m e n t s , power c o n s i d e r a t i o n s , c o s t e s t i m a t e s 

c o n c e r n i n g c a p i t a l ( p r e p r o d u c t i o n ) c o s t s i n c l u d i n g warehouse i n v e n t o r y 

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

p r o f i t . 

i n v e s t i g a t e d , and t h i s r e p o r t does not c o v e r , t h e f o l l o w i n g : 

( a ) Ownership o f t h e m i n e r a l c l a i m s . 

( b ) F i n a n c i n g arrangements and r e l a t e d c o s t s . 

( c ) Dominion, P r o v i n c i a l o r l o c a l t a x a t i o n . 

( d ) R o y a l t y payments t o R o y a l C a n a d i a n V e n t u r e s , 

( e ) Cash f l o w ( o t h e r t h a n o p e r a t i n g p r o f i t ) a nd/or p r e s e n t v a l u e o f 

I t i s t o be n o t e d t h a t Bacon & Crowhurst L t d , have not 

s h a r e s . 
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SUMMARY 

Ore r e s e r v e s as o f A p r i l 2 0 t h , 1969, a r e e s t i m a t e d at 

1,391,448 t o n s a s s a y i n g 1.994% c o p p e r and 0.30 ounces o f s i l v e r p e r t o n 

a f t e r a l l o w i n g f o r m i n i n g d i l u t i o n . A f u r t h e r 870,000 t o n s o f s i m i l a r 

m a t e r i a l may be a n t i c i p a t e d . 

I t i s e s t i m a t e d t h a t a t o t a l i n v e s t m e n t o f $7,964,000 w i l l 

be r e q u i r e d t o c o m p l e t e t h e n e c e s s a r y e x p l o r a t i o n , t o p r e p a r e t h e under

ground w o r k i n g s f o r p r o d u c t i o n and t o c o n s t r u c t a c o n c e n t r a t o r w i t h 

r e l a t e d f a c i l i t i e s c a p a b l e o f p r o c e s s i n g 1000 t o n s o f o r e p e r day 

(348,000 t o n s o f o r e p e r y e a r ) . 

The p r e s e n t o r e r e s e r v e s w i l l s u f f i c e f o r 4 y e a r s 

o p e r a t i o n a t t h i s r a t e , w i t h a f u r t h e r 2h y e a r s a n t i c i p a t e d . 

The sum o f $75,000 r e p r e s e n t i n g i n v e n t o r y o f s u p p l i e s 

and t h e sum o f $671,000 r e p r e s e n t i n g t h r e e months o p e r a t i n g c o s t s f o r 

w o r k i n g c a p i t a l i s i n c l u d e d i n the $7,964,000 t o t a l . 

O p e r a t i n g c o s t s a r e e s t i m a t e d a t $7,71 p e r t o n m i l l e d 

f o r t h e f i r s t 1^ y e a r s and $8.95 p e r t o n m i l l e d t h e r e a f t e r . 

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

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

as f o l l o w s ( i n 000's $ Ca n a d i a n f u n d s ) : 

P r i c e o f Copper  
44C U.S. 48C U.S. 

Y e a r 1 $3,144 $3,737 
2 2,520 3,072 
3 1,895 2,406 
4 1,395 2,406 

S u b - T o t a l 9,454 11,621 
5 2,202 2,743 
6 2,202 2,744 
7 1.100 1.371 

T o t a l 14,958 13,479 



i : . m : L , T : w o i ' i a ^ i i ^ P R O F I T - C A I : . F U I I E S 

P R I C E O F COFTZSI - 44c u . SL 

Y e a r 1 0 
£, 

4 S u b - t o t a l 5 • 6 : 7* T o t a l s 

Tons m i l l e d - 000*3 34S : 343 348 348 1,392 343 343 174 : 2.262 

Tons C o n c e n t r a t e 21,661 20,144 3 L8,626 18,626 79,057 : 19,765 19,765 : 9,832 128,469 

Net s m e l t e r r e t u r n s 
000's Can. @ $269.00/ton o f 
Cone. 5,327 • 5,419 5,010 5,010 21,266 ; 5,317 . 5,317 2,653 : 34,558 

N". S.R. p e r t o n o f o r e m i l l e d $16.74 $15.57 ; 14.40 14.40 15.28 : 15.28 : 15.28 : 15.28 : 15.2S 

O p e r a t i n g C o s t - 000's $ Can. 
($7.71 £ $8.95 p e r t o n ) 2,633 : 2,S99 • 3,115 3,115 . 11,312 : 3,115 : 3,115 : 1,553 19,600 

• 
NX 

O p e r a t i n g P r o f i t 3,144 : 2,520 1,395 1,895 9,454 : 2,202 : 2,202 : 1 , 1 0 0 . 14,953 
t-

I RICE OF COPPER - 43C U.S. 

Net S m e l t e r r e t u r n s 
000's Can. @ $296.41/ton 6,420 : 5,971 :5,521 : 5,521 : 23,433 : 5,858 : 5,859 : 2,929 - 33,075 

N.3.R. p e r t o n o r e m i l l e d 13.45 : 17.16 :15.86 15.36 : 16.33 : 16.33 : 16.33 : 16.33 : 16.33 

O p e r a t i n g C o s t - 000's $ Can. 2,683 : 2,399 : 3 t U 5 3,115 : 11,312 .: 
• 

3,115 : 3,115 : 1,553 : 15,600 

O p e r a t i n g P r o f i t 3,737 : 3,072 : 2,406 : 2,406 : 11,621 : 2,743 : 2,744 : 1,371 : 18,479 

I 

h y e a r 



ESTIMATED NET SMELTER RETURNS 

Assu m p t i o n s 

Grade o f co p p e r c o n c e n t r a t e - 33.0% Cu + 5.45 o z s . A g / t o n + 0.004 o z s . Au/ton. 
M o i s t u r e c o n t e n t - 8%. 
P r i c e o f c o p p e r p e r l b . ( a ) 44C U.S. ( b ) 48C U.S. 
P r i c e o f s i l v e r - U.S. e q u i v a l e n t - SI.86- 1-1/8% o r $1.84 appro x . 

( a ) PRICE OF COPPER - 44c U.S./lb. 

G r o s s V a l u e 

P e r S h o r t Ton 
o f C o n c e n t r a t e 

Copper c o n t a i n e d - 660#. 
Copper p a i d f o r - 660#-24# = 636#. 
V a l u e o f c o p p e r - 636 x (44C-1C) = $273.48 U.S. 
V a l u e o f s i l v e r - 5.45 o z s . x 1.84 x 90% = 9.03 U.S. 
V a l u e o f g o l d s i n c e c o n t e n t l e s s t h a n 1 g r . / m e t r i c t o n -

$232.51 U.S. 

D e d u c t i o n s 

( 1 ) T r e a t m e n t c h a r g e - 24.50/dry m e t r i c t o n 
o r 24.50 x 2000 p e r d r y s h 6 r t t o n = 22.23 U.S. 

2 2 0 4 * 6 Net $260.28 U.S. 
P l u s Am.-Can. exchange @ 7-3/4% 20.17 

$280.45 Can. 

( 2 ) C o n c e n t r a t e h a n d l i n g & f r e i g h t - * 
P e r t o n o f C o n c e n t r a t e 

L o a d i n g 0,45 
T r u c k i n g (3C x 250 m.) t o V a n c o u v e r 7.50 

S a m p l i n g , w a r e h o u s i n g , s h i p l o a d i n g 3.50 11.45 Can. 

Net v a l u e p e r s h o r t t o n o f c o n c e n t r a t e $269.00 Can, 

40.76C Can. Net v a l u e p e r l b . o f c o p p e r c o n t a i n e d - 269.00 
660 
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( b ) PRICE OF COPPER - 48C U . S . / l b . 

G r o s s V a l u e 

Copper c o n t a i n e d - 660# 
Copper p a i d f o r - 660#-24# = 636# 
V a l u e o f c o p p e r - 636 x C48C-1C) = 
V a l u e o f s i l v e r - as above 

D e d u c t i o n s 

( 1 ) T r e a t m e n t c h a r g e - as above 

P l u s Am.-Can. exchange @ 7-3/4% 

( 2 ) C o n c e n t r a t e h a n d l i n g & f r e i g h t 

As above 

Net v a l u e p e r s h o r t t o n o f c o n c e n t r a t e 

Net v a l u e p e r l b . o f c o p p e r c o n t a i n e d - 296.41 
660 

Net 

P e r s h o r t t o n 
o f c o n c e n t r a t e 

$298.92 U.S. 
9.03 U.S. 

$307.95 U.S. 

22. 23 U.S, 
$285.72 U.S, 

22.14 
$307.86 Can, 

11.45 Can. 

$296.41 Can. 

44.91C Can. 
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ESTIMATED CAPITAL COSTS 

E x p l o r a t i o n 
M i n i n g 

P r e p r o d u c t i o n development 
Equipment 

C r u s h i n g p l a n t £. c o n c e n t r a t o r 
V/ater s u p p l y 
Power ( t r a n s m i s s i o n l i n e $ t r a n s f o r m e r s ) 
P l a n t s e r v i c e s 
Camp b u i l d i n g s ft h o u s i n g 
A d m i n i s t r a t i o n & head o f f i c e c o s t s 

12 months @ $20,000/month 

S u b - T o t a l 
C o n t i n g e n c i e s Q 10% 

E n g i n e e r i n g @ 5% 

S u b - T o t a l 

I n v e n t o r y o f s u p p l i e s 
f o r k i n g c a p i t a l - 3 months o p e r a t i n g c o s t s o r 

3 x $29,000 x $7.71 

T o t a l 

ESTIMATED OPERATING COST - 348.000 TONS/YR. 

F i r s t Ik Y e a r s Next 5 y e a r s 
Amt./yr. Amt./yr. 
000's $ P e r Ton M i l l e d 000's $ P e r Ton M i l l e d 

M i n i n g 1830,5 5.26 2262.0 6.50 
M i l l i n g 435.0 1.25 435.0 1.25 
P l a n t s e r v i c e s ft t o w n s i t e 174.0 0.50 174.0 0 , 5 0 
Mine a d m i n s t r a t i o n 

head o f f i c e 243.6 0.70 243,6 0.70 

T o t a l 2633.1 7.71 3114.6 3 . 9 5 

$430,000 

1,463,000 
772,000 

1,905,000 
100,000 
100,000 
260,000 
930,000 

240.000 

$6,250,000 
625.000 

$6,875,000 

343.000 

$7,213,000 

75,000 

671.000 

$7,964,000 
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I t i s r e a s o n a b l e t o e x p e c t t h a t , i f s u f f i c i e n t f u n d s a r e 

expended f o r e x p l o r a t i o n , enough a d d i t i o n a l o r e w i l l be found t o s u p p o r t 

t h e o p e r a t i o n f o r a f u r t h e r 2 t o 2% y e a r s . T o t a l a n t i c i p a t e d l i f e 

f o r the p u r p o s e s o f t h i s r e p o r t has, t h e r e f o r e , been assumed t o be 

6% y e a r s . 

EXPLORATION 

I n o r d e r t o e x p l o r e the p r e s e n t l y known zones i n more 

d e t a i l , t o s e a r c h f o r e x t e n s i o n s and t o l o o k f o r a d d i t i o n a l o r e , i t i s 

s u g g e s t e d two more e x p l o r a t i o n s t a g e s w i l l be r e q u i r e d . 

The e s t i m a t e d c o s t i s as f o l l o w s : 

Stage 1 - $230,000 
Stage 2 - 250,000 

T o t a l - $480,000 

D u r i n g t h e second s t a g e , a d e t a i l e d f e a s i b i l i t y s t u d y 

can-be p r e p a r e d . 
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GENERAL 

I t i s proposed t o s i n k a 700' t h r e e compartment v e r t i c a l 

s h a f t f r o m t h e 4680 l e v e l e l e v a t i o n t o t h e 3980 e l e v a t i o n . T h i s s h a f t 

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

o f a p p r o x i m a t e l y 300* and a p r o d u c t i o n t y p e h o i s t i n s t a l l e d a t t h e 

c o l l a r . L e v e l s w i l l be c u t a t 150* i n t e r v a l s o r a t t h e 4830 e l e v a t i o n 

(No. 1 ) , t h e 4530 e l e v a t i o n (No. 3 ) , t h e 4380 e l e v a t i o n (No. 4 ) , t h e 

4230 e l e v a t i o n (No. 5 ) , and t h e 3980 e l e v a t i o n (No, 6 ) . The 4680 l e v e l 

i s r e f e r r e d t o i n t h i s r e p o r t as No. 2 l e v e l . 

The w i d e s t ( 1 1 ' - 3 0 ' - a v e r a g e 20') s t o p i n g b l o c k s have 

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

between S e c t i o n 48 and S e c t i o n 53, and a r e above t h e No. 5 l e v e l . 
r 

The a t t a c h e d c a l c u l a t i o n shows t h a t 10 o f t h e s e b l o c k s 

a r e above and 8 o f them a r e b e l o w t h e 4680 e l e v a t i o n o r No. 2 l e v e l . 

The a v e r a g e g r a d e f o r a l l o f t h e s e b l o c k s , w h i c h c o n t a i n an e s t i m a t e d 

425,000 t o n s , i s 2.355% c o p p e r a f t e r m i n i n g d i l u t i o n . 

O t h e r a d j a c e n t n a r r o w e r b l o c k s ( 4 ' - 1 0 I ) w i l l be a l s o 

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

s u p p l y most o f t h e m i l l f e e d . 
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ESTIMATE - "FIRST" STOPING BLOCKS - "UIDE"- CTJT & F I L L 

BELOW LEVEL 

S e c t i o n - B l o c k - Zone Width Tons Grade 

48 24 6 12.7 12,710 2.35 
49 29 6 28.0 24,530 2.63 
50 34 2 20.0 5,710 1.82 
50 41 6 11.8 34,467 3.00 
51 55 6 U.O 24,067 1.75 
52 59 3 30.0 14,290 3.42 
52 61 3 20.0 17,140 3.29 
53 84 3 28.3 33,700 w 2.83 

Average & s u b - t o t a l s -
b e l o w l e v e l 20.8 166,614 2.706 

ABOVE LEVEL 

48 19 5 19.1 21,830 1.65 
49 28 5 13.7 21,370 2.85 
50 32 2 17.2 13,110 2.24 
50 33 2 27.5 11,790 1.82 
50 35 5 20.0 25,710 2.62 
50 36 3 16.0 25,140 4.09 
50 37 3 14.4 14,400 2.04 
51 43 3 23.7 25,960 1.17 
51 49 3* 7.6 5,430 1.37 
52 58 3 20.6 22,560 3.42 

Average £. s u b - t o t a l s -
above l e v e l 19.5 137,300 2.468 
Below l e v e l 20.8 166,614 2.706 

20.1 353,914 2.530 

M i n i n g d i l u t i o n @ e s t i m a t e d 10% 35,391 0.100 

Average & t o t a l s -
Feed t o c o n c e n t r a t o r 20,1 3S9,305 2.355 

# To be mined because o f l o c a t i o n 



ESTIMATE - "FIRST" STOPING BLOCKS - "NARROW" - SHRINKAGE 

LEVEL 1 

S e c t i o n - B l o c k - Zone Width Tons Grade 

54 R86 4 4.0 6,430 4.47 
52 R66, 54 4 5.1 10,980 1.64 
50 R40 4 4.0 3,430 0.95 
52 R57 3 6.3 7,200 2.30 
51 R46 3 4.7 5 } S 2 0 3.43 

50-51 R44, 31 o 6.0 15,530 2.33 
43 R15 2 7.0 4,800 3.00 

T o t a l 5.3 54,710 2.68 

LEVEL 2 

57 R 1 0 9 U / 5 ) 4 7.0 3,500 2.65 
56 R100,10l 4 7.3 14,140 3.85 
55 R93 4 4.0 2,930 1.51 
53 R78, 80 4 6.5 13,110 1.53 

51-52 R67, 54 4 6.0 12,750 1.94 
51 R47, 46 5 4.5 11,020 2.53 
51 R52 4 5.0 2,860 2.14 
50 R3S,G19 3 3.2 8,460 1.36 

48-49 R16, 26,) 
G9, 10 ) 2 4.6 10,120 2.21 

48 R17 5 4.9 2,800 1.09 
43 R21,G11 3 4.0 3,800 2.55 
47 R12,G8 3 6.0 - 5,720 0.93 
47 R3,9,10,) 

G7 ) 3-5 5.5 14,540 1.56 
47 R7 2 7.7 7,630 2.53 
46 R l , 2 2 5.0 9,310 3.46 
46 R5, G2 5 5.0 4,760 1.66 
53 R75,76,) 

G26,27 ) 4.0 7,600 1.60 

T o t a l 5.6 135,050 2.12 
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LEVEL 3 

S e c t i o n - B l o c k - Zone Width Tons Grade 

54 ?v90, ) 
S5(%) ) 4 5.4 7,400 2.58 

52 R74, ) 
83(%) ) 4 4.7 3,590 2.01 

52 R70 4 8.3 7,110 1.67 

52 R63 3 8.9 8.060 1.36 

54 R89 3 0.0 6,100 1.34 

54 R88,91 3 6.3 11,900 1.85 

51 R50,51 3 7.7 13,140 2.76 

50 G2 4 5.0 2,380 1.66 

50 R39,42 3 7.3 13,170 1.54 

T o t a l 6.8 72,850 1.93 

SUMMARY -"NARROW" VEIN ORE - LEVELS 1, 2, 3 

L e v e l No. o f Stopes Average W i d t h Tons Grade 

1 7 5.3 54,710 2.68 

2 17 5.6 135,050 2.12 

3 9 6.8 72,850 1.93 

S u b - T o t a l s 
L a v e r a g e 33 5.9 262,610 2.13 

M i n i n g d i l u t i o n C e s t i m a t e d 337. 86,661 0.10 

T o t a l s 349,271 1.66 
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MINING METHODS 

Cut & f i l l s t o p i n g , u s i n g s m a l l t r a c k l e s s compressed-

a i r o p e r a t e d equipment (s^h_5a^^fehe==Ai__3ft_^^ i s contem

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

equipment f o r r o c k r e m o v a l t h r o u g h draw p o i n t s , i s proposed f o r t h e 

n a r r o w e r z o n e s . 

fe_?*__=e I s known a t p r e s e n t c o n c e r n i n g t h e n a t u r e o f the 

o r e and w a l l r o c k b u t i t i s f e l t t h a t t h e above two methods w i l l pce-h-
t • • / • 

_̂3§£̂ * be a p p l i c a b l e . P r o p e r s e l e c t i o n w i l l depend on f u t u r e o x p l o r a t l o r r <j-

F i l l w i l l be s u p p l i e d by d e - s l i m e d m i l l t a i l i n g s . 

An o r e & waste p a s s r a i s e system w i l l be e s t a b l i s h e d 

c l o s e t o t h e o r e b l o c k s p r o p o s e d f o r m i n i n g . Broken o r e from t h e s t o p e s 
-<^t~i^U£^ lit < = L ^ 

w i l l be moved about 250' a v e r a g e t o t h i s system and w i l l drop t o o n o - ^ 

C - T l o a d i n g pockety f o r h o i s t i n g t o t h e s u r f a c e . ^ty^^t Cn^ 

ESTIMATED PRODUCTION 

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

29,000 t o n s p e r month, t h e mine must produce an a v e r a g e o f 1394 t o n s 

o f o r e p e r day on a 20,8 day p e r month b a s i s . Ore produced from s t o p e 

development and e x p l o r a t i o n w i l l p r o b a b l y s u p p l y about 3,000 t o n s p e r 

month, l e a v i n g 26,000 t o n s t o r e s u l t f r o m s t o p i n g o r a n e t o f 1250 

t o n s p e r day. 

I t i s e s t i m a t e d 16 s t o p e s o f the " w i d e r " c a t e g o r y , f u l l y 

d e v e l o p e d and a v a i l a b l e , w i l l be r e q u i r e d i n i t i a l l y , w h i c h w i l l p r o duce 



7 5 % x 1250 o r 938 t o n s p e r day, r e p r e s e n t i n g 78 t o n s / s t o p e / d a y . T h i s 

w i l l a l l o w f o u r s t o p e s e x t r a , o r a 25% m a r g i n f o r breakdowns, u n f o r e 

seen ground c o n d i t i o n s , p o s s i b l e l a c k o f o r e c o n t i n u i t y , " d i s a p p o i n t i n g " 

s t o p e s , and o t h e r c o n t i n g e n c i e s . 

I n a d d i t i o n , i t i s e s t i m a t e d 13 s t o p e s o f t h e " n a r r o w e r " 

c a t e g o r y must be w e l l advance t o produce t h e o t h e r 312 t o n s r e q u i r e d 

d a i l y on t h e a v e r a g e , t a k i n g i n t o a c c o u n t t h e f a c t t h a t o n l y 1/3 o f t h e 

b r o k e n r o c k can be drawn. I f t e n o f t h e s e , a t any t i m e , a r e p r o d u c i n g 

o r e , i t i s e s t i m a t e d an a v e r a g e o f about 30 t o n s p e r s t o p e can be drawn 

d a i l y on t h e a v e r a g e . 

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

t h e n a r r o w e r s h r i n k a g e s t o p e s by t h e t i m e t h e w i d e r s t o p e s a r e m o s t l y 

f i n i s h e d ; t h i s w i l l t e n d t o l e v e l o u t c o s t s o v e r t h e l i f e o f t h e mine. 

I n summary, th e f e e d t o t h e m i l l i s t h e r e f o r e e s t i m a t e d 

as f o l l o w s : 

E s t i m a t e - Tons Mined ( f i r s t 24 months) 

M o n t h l y 

D a i l y 

S t o p e s - t o t a l 
i n use 

P r o d u c t i o n / d a y / s t o p e 

P r o d u c t i o n / s h i f t / s t o p e 

Development 

Cut & f i l l S h r i n k a g e & E x p l o r a t i o n T o t a l 

19,500 6,500 3,000 29,000 

938 312 144 1,394 
16 13 
12 10 

73 30 

39 15 
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ESTIMATED MANPOWER & LABOUR COST 

(A ) F i r s t 20-24 Months 

r 

Underground Crew 

C l a s s i f i c a t i o n 

M achine men 
Cut & f i l l s t o p e s 
S h r i n k a g e 
Development & 

e x p l o r a t i o n 

24 
20 

10 

Slushermen 
T i m b e r & f i l l 
Tramming & draw-

p o i n t l o a d i n g 
P i p e f i t t i n g k t r a c k 
G e n e r a l underground 
H o i s t m e n &. s k i p t e n d e r s 
Samplers 
Dry c< lamps 

S u r f a c e Crew 

B l a c k s m i t h - w e l d e r 
R o c k d r i l l r e p a i r & b i t s 
M e c h a n i c s & m a c h i n i s t s 
E l e c t r i c i a n s 
H e l p e r s 

Underground S t a f f 

S u p e r i n t e n d e n t 
S h i f t B o s s e s 
Geology 
S u r v e y o r s 
Survey h e l p e r s 
S a f e t y & v e n t i l a t i o n 
F i r s t a i d man 

No. 

54 
24 
10 

10 
4 

12 
6 
2 
2 

124 

Average C o s t p e r 
month i n c l u d i n g 
20% f r i n g e b e n e f i t s 

750 
650 
650 

600 
600 
600 
600 
600 
600 

700 
650 
700 
700 
600 

1.500 
1,000 
1,000 

800 
500 
700 
700 

T o t a l C o s t 
p e r month 

$40,500 
15,600 
6,500 

6,000 
2,400 
7,200 
3,600 
1,200 
1,200 

700 
650 

1,400 
1,400 
1,200 

1,500 
2,000 
1,000 
1,600 
1,000 

700 
700 

$84,200 

5,350 

10 3,500 
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T o t a l l a b o u r c o s t ( T o t a l no. - 142) $93,050 

T o t a l s u p p l i e s & o t h e r c o s t s 54.450 

T o t a l e s t i m a t e d m i n i n g o p e r a t i n g c o s t $152,500 

o r 152,500 _ „- ... , 29 i000 " 55.26/ton m i l l e d 

(B) A f t e r f i r s t 24 months 

No d e t a i l e d c a l c u l a t i o n s have been made but i t i s e s t i m a t e d 

t h a t t h e m i n i n g crew w i l l r e q u i r e l a t e r p o s s i b l y 30 men e x t r a , i f most 

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

Tramming d i s t a n c e s t o t h e s h a f t system w i l l i n c r e a s e as 

w e l l . 

The e s t i m a t e d a v e r a g e m i n i n g c o s t , t h e r e f o r e , amounts t o 

$6.50 p e r t o n m i l l e d d u r i n g t h i s p e r i o d . 
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ESTIMATED CAPITAL EXPENDITURE: 

Equipment 

y Compressors w i t h a l l i e d equipment -^4000 c.f.m, 

\/* R a i s e c l i m b e r and/or l o n g h o l e b o r i n g machine 
( r e n t e d ) 

J 
M u c k i n g machines (2 e x p l o r a t i o n & development) 

+ 1 2 - s t o p i n s ) - ~4 <_ $6,000 each 

V Rock d r i l l s .« _sMT @ $1700 each 

C o s t 

$120,000 

-24,000 

58,000 

X Rock d r i l l c a r r i a g e s ( c u t _ f i l l s t o p i n g ) 
$3000 each 46-,000 

0 / 
Cavo 310 ( o r s i m i l a r a u t o l o a d e r s ) - $ 1 3 , 0 0 0 ea. 39,000 

V T2GH ( o r s i m i l a r a u t o l o a d e r s ) — k r Q $11,000 ea. 44,000 

\f S m a l l s c r a p e r h o i s t s , s i u s h e r s £.• r e l a t e d equipment 

V e n t i l a t i o n f a n s 

L o c o m o t i v e s (one 4 t o 5 t o n clll^ais'l) 
i2-,crw -Zj^. i % t o n b a t t e r y ) c h a r g i n g o t h e r 

equipment 

40,000 

20,000 

40,000 

16,000 Mine c a r s - 20 - a v e r a g e o f $800 ea. , J l 1 

Double drum - 8' d i a m e t e r ( ? ) h o i s t w i t h 
e l e c t r i c s & a l l c o n t r o l s ( p u r c h a s e d 
second hand) - e s t i m a t e d 120,000 

S k i p , c a g e & equipment s h a f t g e n e r a l l y 40,000 

X S e r v i c e h o i s t & s k i p - 4680 l e v e l downwards -
second hand 35,000 

• Pumps 30,000 
i 

G e n e r a l e l e c t r i c a l equipment 30,000 

Shop equipment & m i s c e l l a n e o u s 50,000 
T o t a l 

'08 

±%pem 

fa, 

7 

$742,000 
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T o t a l ( E q uipment) $742,000 

B u i l d i n g s 

Compressor house $10,000 

H o i s t r o o m 10,000 

R e p a i r shops L m i s c e l l a n e o u s 10,000 

30,000 

T o t a l Equipment h B u i l d i n g s $772,000 
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ESTIMATED PREPRODUCTION MINE DEVELOPMENT -

P l a n s have been p r e p a r e d showing the a p p r o x i m a t e o r e zone 

o u t l i n e s on each o f the f i v e p roposed l e v e l s between S e c t i o n s 46 Eas 

and 58 E a s t f ? / ^ 

The l e v e l development n e c e s s a r y t o g a i n a c c e s s t o t h e e i g h 

7 
t e e n "wider' 1 o r e zones on a l l l e v e l s and t o t h i r t y - t h r e e o f t h e 

" n a r r o w e r " zones on No. 1, 2 and 3 l e v e l s has been p l a n n e d d i a g r a m -

m a t i c a l l y . The s h a f t p o s i t i o n i s assumed t o be a t 96,470 N o r t h -

97,430 E a s t . 

T h i s l e v e l development i s as f o l l o w s : 

L e v e l No. D r i f t i n g & X - C u t t l n a 

1 1670 f t . 

2 2010 

3 1720 

4 610 

5 660 

T o t a l 6670 

C o n t i n g e n c i e s C§ 107. 67 
T o t a l 6737 f t . 

I t i s , t h e r e f o r e , assumed t h a t 6000* o f t h i s t o t a l w i l l 

be c o m p l e t e d p r i o r t o p r o d u c t i o n . 
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ESTIMATED COST ' 

(1) S h a f t 

E x c a v a t i o n & t i m b e r i n g 

S i n k i n g - 2 l e v e l (4680) t o 6 l e v e l (4080) 600' 
Sump - 6 l e v e l (4080) t o bottom (3980) 100' 
R a i s e - 2 l e v e l (4680) t o s u r f a c e (4980) 300' 
Cut 6 s t a t i o n s Q 25' e q u i v . o f s h a f t 150' 

T o t a l 1150' I $ 4 0 0 / f t - $460,000 
A c c e s s & m i s c e l l a n e o u s 

A c c e s s Si h o i s t r o o m on 2 l e v e l , & p r e p a r a t i o n 30,000 
R e n t a l ( o r l o s s on r e s a l e ) p l u s i n s t a l l a t i o n 

o f s i n k i n g h o i s t 35,000 
L o a d i n g p o c k e t & head frame dump i n s t a l l a t i o n 30.000 95.000 $555,000 

( 2 ) D r i f t i n g & C r o s s c u t t i n f i 

L e v e l s 1 t o 5 i n c l u s i v e - 6000' Q $ 6 0 / f t . 360,000 

( 3 ) R a i s i n g  

M a i n 

Ore-waste pas3 system 5 l e v e l (4230) t o 1 l e v e l (4830) 
600' x 2 = 1200' @ $ 5 0 / f t . 60,000 

V e n t i l a t i o n & s e r v i c e r a i s e - 6 l e v e l (4080) t o s u r f a c e 
(4980) - 900' (§ $ 5 0 / f t , 45,000 105,000 

Stope 

T o t a l o f 29 r a i s e s ( t i m b e r e d ) one f o r each s t o p e ) x 

170' = say 5000' & $ 6 0 / f t , 300,000 

(4) Stope P r e p a r a t i o n 

S u b - l e v e l s 
Cut & f i l l s t o p e s - 2200' 
S h r i n k a g e s t o p e s - 1600' 

T o t a l 3800* Q $ 2 5 / f t . 95,000 

D r a w p o i n t s 
Cut & f i l l s t o p e s - one p e r s t o p e - 1 x 16 x 2 5 1 * 400* 
S h r i n k a g e s t o p e s - one e v e r y 20 1 o r 1600 _ • 2-, 2000' 

20 
2400' @ $ 2 0 / f t . 48.000 

T o t a l $1,463,000 
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ESTIMATED MINE PRODUCTION - TONS & GRADE 

F i r s t U. Y e a r s Months Tons/month Tons Grade % Cu 

Cut £. f i l l ("wide") s t o p e s 18 x 21,750 = 391,500 © 2.36 

S h r i n k a g e ("narrow") s t o p e s 18 x 7,250 = 130,500 @ 1.66 

T o t a l 18 x 29,000 m 522,000 @ 2.185 

Next 2k Y e a r s Y e a r s T o n s / y r . 

2k 348,000 870,000 1.879 

T o t a l ( a s p e r o r e r e s e r v e s ) 1,392,000 1.994 

Next 2k y e a r s 2h 348,000 870.000 1.994 

T o t a l s 2,262,000 1.994 
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MILLING & METALLURGY 

No f i n a l r e p o r t has been r e c e i v e d as y e t from t h e 

Department o f Energy, Mines and R e s o u r c e s r e g a r d i n g the bench t e s t 

work c a r r i e d o u t on samples o f o r e s u b m i t t e d f r o m d r i f t muck samples 

and diamond d r i l l c o r e , but p r e l i m i n a r y r e s u l t s show t h a t the o r e i s 

amenable t o o r d i n a r y c o p p e r f l o t a t i o n a t a c o a r s e g r i n d ( a p p r o x i m a t e l y 

55% minus 200 mesh). 

A seven s t a t e l o c k e d c y c l e t e s t gave r e s u l t s w h i c h 

a p p a r e n t l y a r e t y p i c a l , as f o l l o w s : 

r 

Weight Assay D i s t r i b u t i o n % 
P r o d u c t Au o z / t o n As o z / t o n Cu% Au i _ _ Cu 

Cu c l cone 6.8 0.030 5.43 32.95 85.4 89.7 95.1 

Cu c l t a i l 0.4 0.009 0.62 2.19 1.6 0.6 0.4 

Rougher t a i l 92.S 0.0003 0.04 0.114 13.0 9.7 4.5 

Feed 100.0 0.0024 0.41 2.36 100.0 100.0 100.0 

I t would a p p e a r , t h e r e f o r e , t h a t a sample f l o w s h e e t con

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

p r e p a r a t o r y t o c o n d i t i o n i n g f o r subsequent c o p p e r f l o t a t i o n , w i l l be 

s u f f i c i e n t . C o n c e n t r a t e s w i l l be c l e a n e d two o r t h r e e t i m e s , f i l t e r e d 

( p e r h a p s d r i e d i f t h e economics so d i c t a t e ) and s t o r e d f o r t r u c k shipment 

t o V a n c o u v e r deep s e a l o a d i n g f a c i l i t i e s . 
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ESTIMATED CAPITAL COST - CRUSHING PLANT _ CONCENTRATOR 

r 

( 1 ) C r u s h i n g P l a n t 

S i t e c l e a r i n g & e x c a v a t i o n 
B u i l d i n g 
C o a r s e Ore b i n 
Jaw c r u s h e r 
Cone c r u s h e r s 
C o n v e y o r s £ r e c l a i m i n g 
I n s t a l l a t i o n o f equipment 
F i n e o r e b i n - o u t s i d e 

T o t a l - C r u s h i n g p l a n t 

( 2 ) C o n c e n t r a t o r 

S i t e c l e a r i n g & e x c a v a t i o n 
B u i l d i n g 
9 x 9 B a l l m i l l 
8 x 12 Rod m i l l 
F i l t e r s 
T h i c k e n e r 1 

C y c l o n e s & s c r u b b e r s 
Pumps 
F l o t a t i o n C e l l s 
D r y e r 
C o n d i t i o n e r s 
R e p a i r & m a i n t e n a n c e equipment 

i n c l u d i n g o v e r h e a d c r a n e s , e t c . 
T a i l i n g s d i s p o s a l 
M i s c e l l a n e o u s 
I n s t a l l a t i o n o f equipment 

T o t a l - C o n c e n t r a t o r 

$30,000 
50,000 
75,000 
80,000 -
90,000 -
90,000¬
75,000 

50,000 
350,000 
7 5 , 0 0 0 ^ 

1 0 0 , 0 0 0 ¬
25,000 
30,000"-} 
25,000 
30,000 
90,000 -
50,000 
20,000 ~ ) 

50,000 -
40,000 
40,000 

350,000 

$490,000 

1,325,000 

T o t a l 

E n g i n e e r i n g @ 5% 

$1,815,000 

90,700 

T o t a l 

2 ^ tsC^> z 
"2, (F~° 

_______ 

b'2 f 

$1,905,000 



ESTI.JATED TONS CONCENTRATES B g g g C g g 

M i l l Feed C o n c e n t r a t e s 
0O0»s l b s . 

Y e a r Tons 
Assay 
% Cu 

Tons o f 
Copper 

000's l b s . 
Copper 

Cu R e c o v e r e d 
' @ 94% 

Dry Tons 
£_ 3 3 % Cu 

1 348,000 2.185 7,603.8 15,203 14,296 21.661 

2 174,000 
174.000 
348,000 

2.185 
1.379 
2.032 

3,801.9 
3.269.5 
7,071 .4 

7,604 
6.539 

14,143 

7,143 
6,147 

13,295 

10,830 
9.314 

20,144 

3 348,000 1.S79 6,538.9 13,078 12,293 18,626 

-ft 348.000 1.879 6.538.9 13,078 12.293 18,626 

S u b - T o t a l 1,392,000 1.994 27,753.0 55,507 52,177 79,057 

3 343,000 1.994 6,939.1 13,878 13,045 19,765 

6 343,000 1.994 6,939.1 13,873 13,045 19,765 

7 r% ) 174,000 1.994 3,469.5 6,939 6,522 9,832 

T o t a l s 2,262,000 1.994 45,100.7 90,202 84,789 123,469 

\ 
\ 



PLANT SERVICES L CAMT 
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PLANT SERVICES 

Because t h e mine i s o n l y f o u r t o f i v e h o u r s away from 

m e c h a n i c a l and e l e c t r i c a l r e p a i r maintenance s e r v i c e s i n V a n c o u v e r , 

B.C., o n l y minimum f a c i l i t i e s a r e r e q u i r e d a t t h e mine. 

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

t r a t o r can be s i t u a t e d i m m e d i a t e l y a d j a c e n t t o t h e head frame o v e r t h e 

s h a f t , a l l t h e b u i l d i n g s and s e r v i c e s can be c o n c e n t r a t e d i n one a r e a . 

The e s t i m a t e d c a p i t a l c o s t f o r " P l a n t S e r v i c e s " i s as 

f o l l o w s : 

( a ) R e p a i r shops - p r o v i d e d f o r i n "mine" e s t i m a t e 
( b ) O f f i c e s & warehouses $40,000 
( c ) Water, e l e c t r i c a l & steam d i s t r i b u t i o n 60,000 
( d ) Change house, f i r s t a i d _ s h i f t e r room 30,000 
( e ) C a r p e n t e r shop w i t h equipment 5,000 
( f ) A s s a y o f f i c e & equipment 20,000 
( g ) H e a t i n g p l a n t 20,000 
( h ) M o b i l e equipment 35,000 
( i ) Road 50,000 

$260,000 

CAMP BUILDINGS & HOUSING 

Houses and a p a r t m e n t s t o accommodate t o t a l o f 
50 employees a t a v e r a g e c o s t o f $15,000 p e r u n i t 750,000 

Bunkhouse accommodation f o r 100 men i n c l u d i n g 
equipment 75,000 

S u b - t o t a l 825,000 

S i t e p r e p a r a t i o n 50,000 
Roads 15,000 
C o n s t r u c t i o n camp - e x t r a t o p r e s e n t f a c i l i t i e s 20,000 
E l e c t r i c a l i w a t e r d i s t r i b u t i o n AO,000 

-125,000 

T o t a l $950,000 


