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The P res iden t  and Di rec to r s  
Giant  Mascot Mines Ltd.  
7th F loo r ,  1177 West Hast ings S t r e e t  
Vancouver 1, R . C .  

Apr i l  11, 1970 

Gentlemen: 

RE: REPORT 
BRAMEDA RESOURCES L'I'D. 

CASINO CREIX COPPER - MOLYI3DENUM PROPERTY 
DAWSON RANGE - YUKON TERRITORY - -- 

INTRODUCTION - - 

This r e p o r t  has  been prepared a t  t he  r eques t  o f .  Mr. L.P. S t a rck ,  Vice-Pres ident ,  
Giant Mascot Mines, t o  eva lua t e  t he  above proper ty  and,  from t h e  informat ion  
a v a i l a b l e ,  determine the  a d v i s a b i l i t y  of proceeding from t h e  expl-orat ion t o  t h e  
mine development s t a g e ,  with the  f i n a l  o b j e c t i v e  of a t t a i n i n g  l a r g e  tonnage, open 
p i t ~ e c o n o m ~ c  product ion .  As much v i t a l  d e t a i l e d  information has y e t  t o  be obtafned ,  
assembled and a s s e s s e d ,  most of which w i l l  come from f u t u r e  development, t e s t  work 
and o the r  i n v e s t i g a t i o n s ,  t he  fo l lowing  informat ion  must be considered a s  an 
es t imate  r e q u i r i n g  f u r t h e r  ref inements  and conf i rmntion.  

The proper ty  was E i r s t  v i s i t e d  by the  w r i t e r  i n  June,  1969, when the  f i r s t  t ~ ~ o  
d r i l l  ho l e s  were a v a i l a b l e  f o r  examination. Surface geology was j u s t  being 
mapped. The second v i s i t  was made Apr i l  7 t h ,  1970, i n  conjunct ion  wirh two 
days d i scuss ion  wi th  the  r e s i d e n t  geologj  s  t . Diamond d r i l l  core  was exalnined , 
but snow cover prevented any su r f ace  obse rva t ions .  P r i o r  t o  t h i s  v i s i t ,  s eve ra l  
days were spent  on i n t e n s i v e  s tudy  of a l l  a v a i l a b l e  da t a  r e l a t i n g  t o  t h e  p r o j e c t .  
In t h i s  regard the  a s s i s t a n c e  and co-opera t ion  of the  Erameda personnel a s s o c i a t e d  
w'ith t h e  Casino p r o j e c t ,  and Mr. M.P. P h i l l j p s  01 Archer,  Cathro & Associa tes  Ltd . ,  
i s  s i n c e r e l y  a p p r e c i a t e d .  

The w r i t e r  p rev ious ly  spent  several.  yea r s  of mine ope ra t ing  i n  t h e  Yukon and i s  
q u i t e  conversant  wi th  genera l  cond i t i ons  t h a t  will. o b t a i n  a t  t h i s  ope ra t ion .  

-- 

WALTER E. CLARKE. P.CNG. 



SUI+MIARY AND CORCJLJS IONS ------- 

Explorat ion t o  d a t e  i n d i c a t e s  t h a t  t he  proper ty  has tllc p o t e n t i a l  of a  
v i a b l e  ope ra t ion  a t  an  i n t i a l  m i l l i n g  r a t e  of 30,000 tons  per day,  wi th  
an es t imated  pay back of  5.35 years  of pre-product ion and c a p i t a l  expendi tures .  

Confirmation of t h i s  op in ion  w i l l  be obtained by implementation of t h e  
proposed developri~ent prog>-am a s  i n  t h e  f i r s t  i n s t ance  the  r e se rve  c a l c u l a t i o n  
i s  based on ' incomple te  d r i l l i n g  informat ion  and c o s t  e s t ima te s  a r e  of a  v e r y  
pre l iminary  p a t u r e  r e q u i r i n g  a  d e t a i l e d  f e a s i b i l i t y  s tudy .  

Reserves a r e  es t imated  wi th in  a  proposed p i t  a r e a  a t  272,077,000 tons  
grading  0.274% Cu, 0.035% FiOS2 which, a t  5 0 ~  (U.S.) p r i c e  f o r  copper and 
$1.72 (U.S.) per pound MO,  r e s u l t s  i n  a  0.345% Cu equ iva l en t  g rade ,  u s ing  
a 0.300% Cu equ iva l en t  c u t - o f f  grade .  

The waste capping over t h e  p i t  a r e a ,  which i s  l a r g e l y  leached zone, amounts 
t o  26!t ,690,SlO t o n s ,  g iv ing  a  0.97: 1 waste:  o r e  r a t i o .  

The leached zone averages 0.053XGu and assuming an economic leaching  process  
can be developed, may c o n t r i b u t e  t o  t he  p r o f i t a b i l i t y  of t h e  ope ra t ion .  

Mine ra l i za t ion  below the p i t  f l o o r  and w a l l s ,  only p a r t i a l l y  t e s t e d  t o  d a t e ,  
could c o n t r i b u t e  lower grade tonnage i n  t h e  event  t h a t  a  50,000 ton  per day 
ope ra t ion  proved f e a s i b l e .  

Area "B1',presently t e s t e d  by seven widely spaced holes ,  i n d i c a t e s  a  p o s s i b l e  
o r e S g r a d e  t o  depths  of 350 f e e t .  The apparent  low waste t o  o r e  r a t i o  of 
'.4:1 makes t h i s  a r e a  a t t r a c t i v e  f o r  f u r t h e r  exp lo ra t ion .  

The proposed phased devclopment program inc ludes  : 

Phase 1 
D r i l l i n g  P i t  Area "A" Rotary 44,650 f e e t  

Diamond 32,950 f e e t  

To ta l  77,600 f e e t  

Explora t ion  D r  ill ing  Area "B" Diamond -.-- 12,000 f e e t  
Tota l  Rotary and Diamond D r i l l i n g  89,600 f e e t  

. ~ s t i ~ a t e d  c o s t  

To ta l  

P i l o t  M i l l  Cons t ruc t ion  

Cross -cu t t i ng  3,000 f e e t  
Rais ing  1,000 f e e t  - 

4,000 f e e t  

& M i l l  Tes t ing  

Estirnsted c o s t  $775,000 



Phase 3  
F u l l  f e a s i b i l i t y  s t u d y  

Estimat:ecI c o s t  $500,000 

T o t a l  c o s t  of program: 
Phase 1, 2 ,  and 3  
A d m i n i s t r a t i o n ,  s u p e r v i s i o n ,  

camp o p e r a t i o n ,  e tc . .  

9. 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  $1.53 per  t o n  m i l l e d .  Smel t ing  and 
r e f i n i n g  c o s t s ,  i n c l u d i n g  c o n c e n t r a t e  t r a n s p o r t a t i o n ,  a r e  $0.60 p e r  t o n  
m i l l e d  ( 0 . 3 4 5 X u  eqcluivalent g r a d e )  and $0.81 per  t o n  m i l l e d  (0.469% 
Cu e q u i v a l e n t  g rade)  f o r  a  t o t a l  c o s t  o f  $2.1.3 and $2.34 per  t o n  m i l l e d  
r e s p e c t i v e l y .  

10, Net p r o f i t ,  b e f o r e  t a x e s  and w r i t e - o f f s ,  i s  e s t i m a t e d  a t  $0,70 p e r  ton  
m i l l e d  f o r  lower gracle o r e  and $1.51 per  t o n  mill.ed f o r  t h e  h i g h e r  g r a d e .  

11. The e s t i m a t e d  c a p i t a l  c o s t s ,  i n c l u d i n g  p r e - p r o d u c t i o n  e x p e n s e s ,  a r e  e s t i m a t e d  
a t  $81,860,900. 4 f t e r  a l l o w i n g  --- f o r  a n t i c i p a t - e d  G-overnment a s s i s t a n c e  i n  
t h e  amount o f  $23,000,000, t h e  to ta l -es t imated cash  requirements a r e  $58,860,901 

- -. - .- -- - .-*- 
C 

RECO>DIEIWAT IONS 

1. It i s  reconuuendcd t h a t  t h e  Proposed Development Program b e  impl.emented , 
i n  a n t i c i p a t i o n  t h a t  t h e  p r o p e r t y  wi l - l  a t t a i n  a  30,000 t o n  per  day  productj .on.  

2. The s e r v i c e s  of a  g e o l o g i s t . ,  hi .ghly exper ienced  i n  "Porphyry Copper" t y p e  
d e p o s i t s ,  on a  consul . t ing o r  permanent b a s i s  t o  complement t h e  p r e s e n t  
g e o l o g i c a l  d i r e c t i o n ,  would b e  o f  c o n s i d e r a b l e  v a l u e .  

3 .  Assays  f o r  o x i d e  copper  shou ld  be  completccl on a l l  samples from t h e  e n r i c h e d  
zone,  a s  a p p r e c i a b l e  p e r c e n t a g e s  would s e r i o u s l y  a f f e c t  t h e  economics o f  
t h e  o p e r a t i o n .  

4. A t  t h e  p r e s e n t  . t i m e  whole diamond dr i1 . l  c o r e  i s  b e i n g  s e n t  f o r  a s s a y  
w i t h  specimens saved e v e r y  t e n  f e e t .  A s  t h e  d i s s e m i n a t e d  o c c u r r e n c e  
o f  s u l p h i d e  m i n e r a l i z a t i o n  p r e c l u d e s  t h e  p o s s i b i l i t y  o f  b i a s e d  sampl ing ,  
i t  i s  recommended t h a t  c o r e  b e  s p l i t  t o  p rov ide  complete  g e o l o g i c a l  
i n f o r m a t i o n  f o r  cont5 .nui .n~ s t u d y .  

WALTER E. C L A R K E .  P . E r r c ,  



LOCATION AND ACCESS 

The p r o p e r t y  i s  l o c a t e d  i n  t-hc Dawson Range o f  t h e  Yulcon T e r r i t o r y ,  l a t i t u d e  
62O44' Nor th ,  l o n g i t u d c  1 3 8 ~ 3 2 '  West ,  e l e v a t j o n  3000 - 4000 f e e t ,  a p p r o x i m a t e l y  
187 m i l e s  by a i r  n o r t h  o f  The t e r r a i n  i s  mounta inous ,  w i t h  g e n e r a l l y  
moderate  s l o p e s  and broad v a l l e y s  marked by meander ing s t r e a m s  and r l v c r s  and 
f r e q u e n t l y  e x t e n s i v e  muskeg; t h e  former  c o n d i t i o n s  s i m p l i f y i n g  and t h e  l a t t e r  
c r e a t i n g  r e a l  problems i n  r o a d  c o n s t r u c t i o n .  A s  a  r u l e  p r e c i p i t a t i o n  i s  l i g h t ,  
b u t  can  be  q u i t e  v a r i a b l e  f rom y e a r  t o  y e a r  due t o  t h e  d e p t h  of  landward 
p e n e t r a t i o n  o f  m o i s t  c o a s t a l  a i r .  W i n t e r s  a r e  c o l d  and f a i r l y  l o n g ,  b u t  n o t  
s u f f i c i e n t l y  ext reme t o  s e r i o u s l y  e f f e c t  a n  open p i t  o p e r a t i o n .  

At t h e  p r e s e n t  t ime  a c c e s s  i s  b y  a i r  sununer and w i n t e r  t o  a n  a i r s t r i p  on t h e  
p r o p e r t y ,  s u i t a b l e  f o r  D C - 3  a i r c r a f t .  T r a n s p o r t a t i o n  o f  f r e i g h t  i s  f a c i l i t a t e d  
i n  t h e  w i n t e r  by a  good w i n t e r  road  f rom t h e  p r o p e r t y  t o  Burwash Landing,  approx-  
i m a t e l y  Mi le  1095 on t h e  A l a s k a  IIighway, a  d i s t a n c e  of  140 m i l e s .  It i s  178 m i l e s  
by t h e  Alaska Highway f rom t h i s  p o i n t  t o  Whi tehorse .  I n  summer, f r e i g h t  may b e  
moved by  b a r g e  dorm t h e  Yulcon R i v e r  t o  t h e  c o n f l u e n c e  o f  E r i t t a n i a  Creek and r h e  
Yukon R i v e r ,  a t  w11ich p o i n t  a n  a l l  wea the r  road  e x t e n d s  a p p r o x i m a t e l y  11 m i l e s  
t o  t h e  p r o p e r t y .  

The q u e s t i o n  of  r o a d s  and a c c e s s  r e q u i r e d  f o r  a  p r o d u c t i o n  o p e r a t i o n  w i l l  be  
d i s c u s s e d  i n  a  l a t t e r  s e c t i o n  o f  t h e  r e p o r t .  

H I  STORY 

The f i r s t  l o d e  c l a i m  i n ' t h c  a r e a  was s t a k e d  i n  1901. P l a c e r  mining f o r  gold  and 
t u n g s t e n  o v e r  t h e  e n s u i n g  y e a r s  was c a r r i e d  o u t  by va r j -ous  o p e r a t o r s ,  p a r t i c u l a r l y  
a l o n g  Canadian Creek ,  and molybdcn i t e  was no ted  d u r i n g  t h e s e  o p e r a t i o n s .  The a r e a  
was mapped j.n 1916 by D . D .  C a i r n e s  o f  t h e  G e o l o g i c a l  Survey o f  Canada (1917 
Repor t )  who no ted  t h e  i n t e n s e  l e a c h i n g  and a l t e r a t - i o n  of  t h e  Casino s t o c k .  
Galena v e i n s  were d i s c o v e r e d  on Cas ino  Creek and explorccl from 1964 t o  1967.  
The p r e s e n c e  of a  porphyry d e p o s i t  was c.onfirrned by  diamond d r i l l i n g  i n  J u n e ,  
1969,  subsequen t  t o  j.nc1icative s t r e a m  sedi.nient sampl-ing,  fo l lowed  by  . g r i d  s o i l  
sampl ing and g e o l o g i c a l  mapping. 

GEOLOGY ---- 

The p r o p e r t y  i s  l o c a t e d  a l o n g  t h e  n o r t h e a s t  margin  o f  t h e  K l o t a s s i n  b a t h o l i t h ,  
which marks t h e  n o r t h e a s t  s i d e  o f  t h e  Coast  Range b a t h o l i t h .  T h i s  i n t r u s i v e  
v a r i e s  j.n compos i t ion  from a  q u a r t z  monzoni. t e  t o  g r a n o d j - o r i t e  and i n v a d e s  t h e  
o l d e r  Yulcon Group metascd imcnt  s . The K l o t a s s i n  and Yulcon r o c k s  a r e  i n t r u d e d  
by  younger q u a r t z  r i c h  s t o c k s ,  w i t h  which most of  t h c  p o t e n t i a l l y  economic 
m i n e r a l i z a t i o n  i s  r e l a t e d .  

A broad s e c t i o n  o f  t h e  Yukon, i n c l u d i n g  t h e  Casino a r e a ,  was u n g l a c i a t c d  d u r i n g  
t h e  l a s t  i c e  a g e  and c o n s e q u e n t l y  a l l  s o i l s  a r e  r e s i d u a l  and p a r t i c u l a r l y  amendable 
t o  geochemical  s u r v e y i n g .  T h i s  c o n d i t i o n  a l s o  e x p l a i n s  t h e  p r e s e n c e  of  a  n e a r  
s u r f a  cc l eached  % o n e ,  o v e r l y i n g  a n  e n r i c h e d  zonc bcforc.  t h e  p r imary  o r  p r o t o r e  
zone i s  r c a c h c d .  



The Casino shock ,  whicli i s  a b o u t  2000 f e e t  i n  a  n o r t h - s o u t h  d i . r e c t i o q ,  by 5000 
f e e t  e a s t - w c s t  i s  one o f  t h e  q u a r t z  r i c h  i n t r u s i v e  b o d i e s .  D r .  J.M. C a r r ,  
Brarneda Re s o u r c e s  g e o l o g i s t  , h a s  subclividecl v a r i o u s  phases  o f  t h e  K l o t a s s i n  
r o c k s  and n o t e s  s i m i l a r i t i e s  o f  t h e  q u a r t z  d i o r i t e s  and g r a n o d i o r i t e  w i t h  t h e  
i n t r u s i v e s  i n  t h e  Highland V a l l e y  camp and n e a r  t h e  Brenda Lake s t o c k .  The 
stoclc i t s e l f  i s  made up o f  q u a r t z .  and f e l d s p a r  p o r p h y r i e s  and a s s o c i a t e d  b r e c c i a s .  
The q u a r t z  porphyry phase  i n  t h e  e a s t e r n  h a l f  of t h e  s t o c k  i s  a p p a r e n t l y  more 
r e a d i l y  b r e c c i a t c d  t h a n  t h e  fcl.clspar porphyry and t h c  b r e c c i a  i s  c o n s i d e r e d  t o  
be  o f  e x p l o s i v e  o r i g i n .  

The s t o c k  h a s  been i n t e n s e l y  h y d r o t h c r m a l l y  a l t - e r e d  and t h i s  a l t e r a t i o n  e x t e n d s  
abou t  2000 f e e t  i n t o  t h e  suri-ounding g r a n o d i o r i t e .  The c e n t r a l  c o r e  i s  typefiecl  
by t h e  development o f  K - f e l d s p a r  and b i o t i t e  a l t e r a t i o n ;  surrounded s u c c e s s i v e l y  
by a r g i l l i c ,  q u a r t z - s e r i c i t e - p y r i t e  and c h l o r i t i c  z o n e s ,  common t o  "porphyry 
copper"  t y p e  d e p o s i t s .  

The accompanying s u r f a c e  g e o l o g i c a l  p l a n  and v e r t i c a l  c r o s s  s e c t i o n s  p r e s e n t  a  
g e o l o g i c a l  i n t e r p r e t a t i o n  o f  t h e  main a r e a  of i n t e r e s t  based e s s e n t i a l l y  on 
diamond d r i l l  h o l e  i n f o r m a t i o n .  The v a r i o u s  r o c k  t y p e s  a?-e sho'im i n  t 1 . 7 0  main 
g r o u p s ,  t h e  q u a r t z  and f e l d s p a r  p o r p h y r i c s  and t h e  q u a r t z  d i o r  i t e - g r a n o d i o r i  t e  
complex, f o r  r e a s o n s  o f  s i m p l i c j  t y .  

A number o f  i n t e r e s t i n g  and p o s s i b l y  i m p o r t a n t  r e l a t i o n s h i p s  a r e  i n d i c a t e d ,  t h e  
most s t r i k i n g  b e i n g  t h e  a p p a r e n t  a s s o c i a t i o n  of b e t t e r  g r a d e  m i n e r a l i z a t i o n ,  i n  
b  o  t h  porphyry and q u a r t z  c l i o r i t e  and /or  g r a n o d i o r i t e ,  w i t h  w e l l  d e f i n e d  fau1.t  
and f r a c t u r e  zones .  The n o r t h e r n  l i m i t  o f  t h e  m i n e r a l i z e d  zone i s  bounded by a  
f a u l t  zone comprised o f  a t  l e a s t  two main s t x a n d s ,  s t r i k i n g  approx imate ly  n o r t h  
70° v e s t ,  ( F a u l t s  "A-A" and "8-B" on t h e  p l a n s  and sec t i .ons )  "A-A" d i p s  70' 
s q u t h  and "BTB" s t e e p l y  . n o r t h .  These f a u l t s  a r e  recognized  i n  diamond d r i l l  
h o l e s  and cor respond  w i t h  f a u l t i n g  i n t e r p r e t e d  from geophysical work. Two nor th - -  
s o u t h  s t r i k i n g  f a u l t s  "C-C" and "F-F" p r o b a b l y  have s t e e p  c l ips ,  c u t  th rough  t h e  
main Cas ino  stoclc and s u g g e s t  p o s t - i n t r u s i v e  movement. As no ted  above t h e r e  i s  
a  s p a t i a l  r e l a t i o n s h i p  between t h e s e  f a u l t s  and h i g h e r  g rade  v a l u e s ,  p a r t i c u l a r l y  
a l o n g  t h e  s t r i k e  and d i p  o f  "A-A". The i n t e n s i t y  o f  K - f e l d s p a r  and b i o t i t e  

' a l t e r a t i o n  a d j a c e n t  t o  t h i s  f a u l - t ,  t h e  rough h a l o  e f f e c t  o f  t h e  o t h e r  a l t e r a t i o n  
zones and t h e  d i s t r i b u t i o n  o f  b r e c c i a t e d  a r e a s  s u g g e s t s  p o s t - i n t r u s i v e  movement 
a l o n g  "A-A" and r a i s e s  t h e  i n t e r e s t i n g  q u e s t i o n  o f  where t h e  o f f s e t  p o r t i o n ,  i f  
a n y ,  o f  t h e  Cas ino  s t o c k  may l i e .  A d d i t i o n a l  g e o l o g i c a l  i n f o r m a t i o n  i s  n e c e s s a r y  
t o  e v a l - u a t e  t h i s  p o s s i b i l i t y .  

The s o u t h e a s t  boundary o f  t h c  stoclc may be bounded by f a u l t  "15-Elt, b u t  t h e r e  i s  
o n l y  l i m i t e d  c o n f i r m a t o r y  eviclence f o r  t h i s  s t r u c t u r a l  f e a t u r e .  Other  f a u l t s  
shown on t h e  maps, which g e n e r a l l y  p a r a l l e l  t h e  two main t r e n d s  a r e  t h e  r e s u l t  o f  
g e o p h y s i c a l  k u r v c y i n g .  

The Yukon ' s e r i e s  o f  metasediments  was i l l t c r s e c t e d  i n  d r i l l  h o l e  1 a p p r o x i m a t e l y  
LtOOO f e e t  wes t  o f  t h e  Cas ino  s t o c k ,  b u t  i t s  a e r i a l  e x t e n t  i s  n o t  known. 

M I N E R A L I Z A T I O N  

The copper  and molybdenum m i n e r a l s  i n  t h e  Casino stoclc v a r y  a c c o r d i n g  a s  t h e y  
. occur  i n  t h e  l e a c h e d ,  enrichecl o r  p r o t o r e  zones .  

The leacl~ecl  zone c o n t a i n s  j a r o s i t c ,  goethi.t:c and hemat : i te ,  o x i d a t i o n  p r o d u c t s  
of coppcv and i r o n  s u l  ph ides  , w i t h  minor q u a n t i t i e s  of coppcr  ox ide  and s j . l . i ca te  



m i n e r a l s .  The d e p t h  of  t h i s  zone v a r i e s  from 0  - 500 f e e t ,  a v e r a g i n g  235 i ~ e t  
ancl may b e  of  economic i ~ n p o r t a n c e  i f  a  s u i t a b l e  l e a c l ~ i n g  p r o c e s s  c a n  b e  d c ~ v e l o p c d .  

The e n r i c h e d  zone i s  c h a r a c t e r i z e d  by t h e  p r e s e n c e  o f  s o o t y  secondary  c h a l c o c i t e  
whj ch  p a r t l y  1-eplaces  and c o a t s  F r a c t u r e s  i n  p y r i t e  and c h a l c o p y r i t e .  Other  
m i n e r a l s  such a s  c o v c l l i t e ,  c u p r i t e  and o x i d i z e d  i r o n  m i n e r a l s  a r e  p r e s e n t  i n  
v a r y i n g  minor amounts.  P r imary  s u l p h i d c  m i n e r a l s  a r c  c h a l c o p y r i t e ,  p y r i t e  and 
molybdcn i t e .  ~ f o l y b c l i t c  m y  be  p r e s e n t  a s  a  v e r y  niinor a c c e s s o r y .  

The p r o f i l e  of  t h e  e n r i c h e d  zone h a s  been i n t e r r u p t e d  b y  f a u l t i n g  and i n  t h e  
c e n t r a l  p o r t i o n  of  t h e  map a r e a  i s  n o t  p r e s e n t .  The f r a c t u r i n g  a t t e n d a n t  w i t h  
t h e  main f a u l t s  h a s  a p p a r e n t l y  f a c i l i t a t e d  l e a c h i n g  and e n r i c h m e n t .  It  i s  
i n t e r e s t i n g  t o  n o t e  t h a t  h i g h e r  copper  g r a d e s  i n  t h e  e n r i c h e d  zone do n o t  
n e c e s s a r i l y  o v e r l y  h i g h e r  p r o t o r e  copper  g r a d e s .  The t h i c k n e s s  o f  t h i s  z o n e ,  
where p r e s e n t ,  v a r i e s  f rom 20 - 300 f e e t ,  a v e r a g i n g  195 f e e t .  

The p r o t o r e  zone m i p e r a l i z a t i o n  i s  p y r i t e ,  c h a l c o p y r i t e  ancl molybdcn i t e  
d i s s e m i n a t e d  i n  t h e  a l t e r e d  r o c k s  and p a r t l y  i n  vuggy f r a c t u r e - f  i l l i n g s  , w i t h  
q u a r t z ,  s i l i c a t e  minera1.s and c a r b o n a t e .  P y r i t e  i s  most a b u n d a n t ,  amounting 
t o  a b o u t  1% by  volume and 1oca l l .y  up t o  1.0%. A l l  r o c k  t y p e s  c o n t a i n  s u l p h i d e s .  
M a g n e t i t e ,  a s s o c i a t e d  w i t h  c h a l . c o p y r i t e  i s  found i n  f r a c t u r e s ,  l o c a l l y .  There  
i s  a s u g g e s t i o n  o f  zoning: w i t h  a  s l i g h t  d e c r e a s e  i n  copper and i n c r e a s e  i n  
molybdenum a t  d e p t h ,  b u t  i n  g e n e r a l  t h e  s u l p h i d e  c1i.s t r j - b u t i o n  i s  d i f f i c u l t  t o  
e x p l a i n  g e o l o g i c a l l . y ,  e x c e p t  t h a t ,  i n  p a r t ,  h i g h e r  g r a d e  m i n e r a l i z a t i o n  i s  
a s s o c i a t e d  w i t h  t e c t o n i c  b r e c c i a t i o n  and f r a c t u r i n g  r e l a t e d  t o  f a u l t i n g .  There  
. is no 1cn0~~m t e r m i n a t i o n  t o  s u l p h i d e  m i n e r a l i z a t i o n ,  which i s  s t i l l  p r e s e n t  t o  
1500 f e e t  below s u r f a c e .  

WORK TO DATE - 

Stream scdiment  sampl ing  i ~ l c l i c a t e d  t h e  s p e c i f i c  a r e a  o f  i n t e r e s t ,  which was 
t h e n  s u b j e c t e d  t o  g r i d  s o i l  sampl ing ,  g e o p h y s i c a l  s u r v e y i n g  and g e o l o g i c a l  

Jmapping.  A t o t a l  o f  a p p r o x i m a t e l y  57.5 l i n e  m i l e s  m.9 surveyed on a 400 foot  
g r i d  p a t t e r n .  The geochemical  s u r v e y i n g  k7as r e s p o l l s i b l e  f o r  p i n p o i n t i n g  t h c  ' t a r g e t  a r e a ,  w h i l e  t h e  geophysi  c a l  work d e l i n e a t e d  c e r  t a  i n  s t r u c t u r a l  f e a t u r e s ,  

, which may b e  o f  c o n s i d e r a b l  e  importance  . 
The d r i l l i n g  'program i s  suniinarized a s  f o l l o w s :  

Diamond d r i l l i n g  - m o s t l y  NQ ( 1  7 / 8 "  d i a m e t e r )  c o r e  35,802 f e e t  
R o t a r y  d r i l l i n g  - 4 7/8" d i a m e t e r  h o l e  4 ,427 f e e t  

T o t a l  40,229 f e e t  

ORE RESERVES -- 

Although s u f I i c i e n t  d e t a i l e d  d r i j l i n g  h a s  n o t  been completed t o  c a l c u l a t e  a c c u r a t e  - o r e  r e s e r v e s ,  o r  even d e t e r m i n e  t h e  v e r t i c a l  o r  l a t e r a l  l i m i t s  o f  economic 

fi 
m i n e r a l i z a t i o n ,  i t  was clccicled t h a t  a  r e a s o n a b l e  approach  would b e  t o  r o u g h l y  

, o u t l i n e  a  p o s s i b l c  p i t  based on e x i s t i n g  a s s a y  i n f o r t u n t i o n ,  Ey t h i s  approach 
i t  was a n t j  c i  patccl t h a t  a  f a i r 1  y  r c l i a l ~ l  e  a v e r a g e  g rade  o f  minera l  i z a t i  on would 

r \ 
, be o b t a i n e d  and a n  a p p r o x i m t c  m s t c : o r e  r a t i o  e s t a b l  i s l led .  The out1  i n e  of t h i s  

approximi zed pi  t i s  s h o m  on t h e  accompanying n a p ,  P i t  Layout and Proposed 

{ 
Devcl opmeilt I l r i l l i n g  and t h e  a p p r o p r i a t e  c r o s s  s e c t i o n s .  The maximum d e p t l ~  of  t h e  

0 p i t  i s  1000 f e e t  and f i n a l  p i t  s l o p e  i s  45 . 
WALTLI I  C .  C L A R K C ,  P.~:NG 



- 

The f o l l o w i n g  p a r a n ~ c t c r s  were used i n  t h e  c a l c u l a t i o n :  1 
1. Cut o f f  g r a d e  0.300% Cu e q u i v a l e n t .  
2 .  Polygonal  Block Fletliod f o r  c o n t i g u o u s  o r e  h o l e s .  
3 .  Sphere  of  i n f l u e n c e  of i s o l a t e d  hol .es ( e s s e n t i a l l y  lower  g rade) ,  a  

c i r c u l a r  a r e a  o f  200 f o o t  r a d i u s  th roughout  t h e  l e n g t h  o f  t h e  h o l e .  
4 .  The u n d r i l l c d  volume below t h e  l e a c h e d  c a p p i n g  w i l l  have t h e  same 

g r a d e  a s  t h e  a v c r a g c  of  a l l  t h e  d r i l l  h o l e s  i n s i d e  t h e  p i t ,  
5. One t o n  o f  o r e  o r  w a s t e  = 1 2  cu .  f t .  T h i s  i s  c o n s i d c r e d  c o n s e r v a t i v e  

f o r  t h e  l eached  c a p p i n g .  tonnage c a l c u l a t i o n .  
6 .  The fo l l .ov ing  h o l e s  were used i n  t h e  c a l c u l a t i o n  "High Grade IIoles": 

1 P-1,  P-6 ,  P-8, P-16, P-22, P-31, P-34, P-35, P-36, P-37, P-41, P-41A, 

R - l . a n d  R-2. 

A Sununary o f  Ore Rese rves  t a b u l a t i o n  a p p e a r s  on t h e  f o l l o w i n g  page and t h e  d e t a i l s  
of t h e  c a l c u l . a t i o n  a r c  g i v e n  i n  Appendix 3 .  

,-- 

The f o l l o w i n g  f i g u r e s  from t h e  above summary and o t h e r  c a l c u l a t i o n s  a r e  p a r t i c u l a r l y  
p e r t i n e n t  : 

ORE % Cu 
TONS % Cu % MOS EQUIVALENT -- TONS 

2 - 
I 

Ore Blocks - Enriched and P r o t o r e  146,048,000 0.317 0.042 0.404 58 ,839 ,890  
L o w G r a d e B o l c s ,  E n r i c h e d a n d F r o t o r e 4 6 , 0 0 6 , 0 0 0  0.136 0.011 0 ,159 30,050,92 4 
U n d r i l l e d  80,023,000 0.2742 0.035;k 0.345" 175,800,OOq 

Leached zone : 88 ,890 ,811  0.053 0.009 0 ,070  

NOTE * Assumed g r a d e  
I 

Low grade  below p i t  f l o o r  and w a l l s  77,573,992 0.155 0.021 0.198 

Unexpl.ored t o  300 f e e t  below p i t  
f l o o r  and va1l.s 121,600,000 - - - 

It should  b e  n o t e d  t h a t  of  t h e  t o t a l  d r i l l e d  tonnage i n  t h e  p i t ,  76% a v e r a g e s  0.404% Cu 
e q u i v a l e n t .  Only 30% o f  t h e  t o t a l  tonnage remains  u n c l r i l l e d  a t  400 f o o t  c e n t r e s  and h a s  
t h e r e f o r e  been a s s i g n e d  t h e  a v e r a g e  g rade  o f  t h e  d r i l l e d  p o r t i o n .  

The b a s t e : o r e  r a t i o  i s . 3 7 : l .  

S e v e r a l  h o l e s  ex tend  below t h e  p i t  f l o o r  o r  w a l l s  t o  a maxjlnum d e p t h  o f  300 f e e t .  Sonic 
i n t e r e s t i n g  v a l u e s  occul- i n  t h i s  a r e a ,  b u t  t h e  a v e r a g e  g r a d e  i s  low. No d r i l l i n g  o f  
t h e  a r e a  i s  planned i n  t h e  proposed development program. 

The c a l c u l a t e d  o r e  t o n s  would p rov ide  a mine l i i e  o f  15  y e a r s  a t  50,000 t o n s  pe r  d a y ,  
o r  25 y e a r s  a t  30,000 t o n s  pe r  day .  

Additi.ona1 tonnage p o t e n t i a l  i s  i n d i c a t e d  i n  Area I3 t o  t h e  n o r t h w e s t  of  t h e  proposcd p i t .  
Using t h e  same p a r a m e t e r s  a s  i n  t h e  p i t  c a l c u l . a t i o n - ,  f o u r  wide1.y spaced dinmncl  d r i l l  
h o l e s  i n d i c a t e  a .302% CJI e q u i v a l e n t  g r a d e ,  f o r  a n  a v e r a g e  o f  5 ,000,000 t o n s  pe r  h o l e .  
Considerrtb1.e more d r i l l j . n g  i s  r e q u i r e d  t o  conf i rn :  t h e  impor tance  o f  t h e  a r e a ,  b u t  whi1.e 
d c p t h s  o f  p o s s i b l e  cc.onomic m i n e r a l i z a t i o n  o n l y  ex tend  t o  a b o u t  350 f e e t ,  t h e  i n d i c a t e d  
w a s t e : o r e  r a t i o  i s  i n  t h e  o r d e r  o f  . f t : l ,  A t o t a l  of  14  hol.cs a r e  planned t o  f u r t h e r  
oxpl.ore tlle gcncra l .  a r e a .  

WALTER E.  C L A R K E .  I ' .CNC,  



SUMFfARY OF ORE RESERVES --.---- 

i:::;: RLOCKS 6: LOW GRADE MOLES 

I c.?clit?d Zone 
i ;:I iched Zonc 
!'I d t o r e  Zone 
i': v t o r e  and Enriched Zoncs 

H I G H  GRADE HOLES . -- - 
I <lnchcd Zone 
f ' n r i  ched Zonc 
I 'rotore Zone 
I ' rotore and Enriched Zones 

TONS -- 

558,839,890 
4 5  , l52,72O 

100 895 100 ,.I--.AI-- 

146,043,000 

-. _ .  _ _ _ _ _ _  -- 
WALTER I:. CL-ARKE, P . E N G .  



MITALLURGY ---- 

P r e l j ~ n i n a r y  bench t e s t i n g  has  bccn c a r r i e d  out  i n  Seymour Labora tor ies  Ltcl . , 
North Vancouver, ancl by color ad^ School of Mines Research I n s t i t u t e ,  Golden, 
Colorado, on co re  satxples l a r g e l y  talcen fro111 the  enrichecl zone i n  s eve ra l  diamond 
d r i l l  h o l e s .  Rccent ly E r i t t o n  Research Ltd.  comnienced bench t e s t i n g  f o r  P i l o t  
M i l l  design c r i t e r i a .  

The CSIEI t e s t i n g  was s o l e l y  on enriched o r e  with s a t i s f a c t o r y  r e s u l t s ,  and 
ind ica t ed  t h a t  t he  o re  i s  amcnclable t o  convcnt ional  f l o t a t i o n  t rea tment  of copper- 
molybdenum o r e s .  Recoveries from bulk  copper-mol ybdenum f l  o t a t i o n  a t t a i n e d  85.8% 
Cu and 87.7% MOS . A t h i r d  c l eane r  concen t r a t e  contained 35 -3% Cu and 0.10% NOS 
The o r e  con ta in& 0.065% oxide copper.  

2 ' 

Seymour Labora to r i e s  t e s t e d  'enriched o r e ,  a  111ixt:ure of enriched and y ro to re  and one 
t e s t  on p ro to re  a lone .  Recoveries of t h e  enriched and the  mixed enriched and p ro to r  
va r i ed  from 78.5 - 90 .0%for  copper and 86.3 - 94.5% for:PiO.S The p ro to re  

2 
were 90.7% and 93.7% respective1.y f o r  copper and NOS Some cliffic1.1lties 'were 

2 ' 
encountered i n  producing a  s a t i s f a c t o r y  copper concen t r a t e .  

Based on t h e  above work and be ing  inf luenced l a r g e l y  by t h e  Scymour r e s u l t s ,  who 
conducted the  g r e a t e s t  number of t e s t s ,  i t  would seem reasonable  t o  assume 82% 
recovery i o r  bo th  copper and NOS and concen t r a t e  grades of 20% f o r  Cu and 52% f o r  

2 
MOS f o r  t h e  pre l iminary  e s t ima te s  i n  t h i s  r e p o r t .  

2  

The fo l lowing  t e s t  work should be c a r r i e d  ou t  a s  soon a s  p r a c t i c a b l e  t o  provide 
I d a t a  f o r  a m i l l  f lowshee t .  Determine: 

i. Recoveries i n  the  enriched zone. More a s say  d a t a  i s  requi red  
on t h e  oxide content  of t h i s  zone. 

2. How the  p ro to re  would respond t o  processes  necessary  f o r  good 
recovery of t he  enriched mineral . izat ion.  

3 .  The c o a r s e s t  primary gr ind  p o s s i b l e  whj.1.e ob ta in ing  good recovery .  
This  i s  important  i n  t he  sepa ra t ion  of MOS from copper minera ls  

2 
a s  NOS2 i s  o f t e n  a t tached  t o  and i n  copper minera ls  i n  t he  minus 
325 t o  400 mesh range.  

4 .  Quanti-ty and type of c o l l e c t i n g  agent  t o  o b t a i n  low t a i l i n g ;  
5 .  Type of f r o t h i n g  agen t ,  a s  some d i f f i c u l t i e s  encountered i n  

ob ta in ing  good f r o t h  i n  c a r l y  t e s t i n g .  
6 .  L0~1ied c y c 1 . i ~  t e s t i n g  t o  more a c c u r a t e l y  determine the  grade 

of  concen t r a t e  and recovery  t o  be expected i n  p l an t  operat i .on.  
7 .  A l a b o r a t o r y  program t o  develop a  process  f o r  the  recovery of' 

t h e  mo1yl)denite i n t o  a  concen t r a t e .  . 

8 .  :Leach t e ' s t s  on the  upper leached zone, f o r  recovery of t he  
copper s i l i c a t e  and oxi.de minera ls .  

-- 
WALTER E. CI-Al i lCE.  P . t N t i .  

J 



FUEL SUPPLY 

It i s  a n t i c i p a  tecl t h a t  f u e l  s u p p l y  w i l l  be t i e d  i n t o  t h e  c o n c e n t r a t e  haul.age,  
u s i n g  p e t r o l e u m  p r o d u c t s  f o r  p a r t i a l  b a c k - h a u l .  Assuming t h a t  c o n c e n t r a t e s  
w i l l  b e  shj.ppecl by t r u c k  t o  V h i t e h o r s e ,  a  d i s t a n c e  o f  235 mj.l.es, and by 
compar ison w i t h  a  c o n t r a c t  r a t e  on t h e  Alaska Highway, a  t r a n s p o r t a t i o n  c o s t  
o f  4~ p e r  g a l l o n  cou ld  be  e x p e c t e d .  The a v e r a g e  p r i c e  o f  s t a n d a r d  cncl low- 
pour f u e l s  i s  2 7 . 5 ~  p e r  g a l l o n  f . 0 . b .  t r u c k ,  Whi tehorse .  Thus a p r i c e  o f  
3 1 . 5 ~  pe r  g a l l o n '  i s  e s t i m a t e d  i n  t ankage  a t  t h e  m i l l .  

ROADS 

Brameda Resources  Ltcl. h a s  had d i s c u s s i o n s  w i t h  t h e  Department o f  Nor the rn  
Development and was t o l d  t h a t  a  s u i t a b l e  road  would be  c o n s t r u c t e d ,  a t  
Government c o s t ,  t o  t h e  v i c i n i t y  of  t h e  p r o p e r t y .  As i n  t h e  c a s e  o f  AnvTl. 
Mines,  i t  might  be  a n t i c i p a t e d  t h a t  f u r t h e r  a s s i s t a n c c ,  t o  t h e  e x t e n t  of  
60% o f  t h e  t o t a l  c o s t ,  f o r  t h e  c o n s t r u c t i o n  of  a  n i n e  m i l e  road from t h e  mil. 
t o  t h e  t o w n s i t e  would be assumed by t h e  F e d e r a l  Government. However, c a p i t a  
p r o v i s i o n  i n  t h e  amount of  $200,000 shou ld  in i t i a1 . l .y  be  incluclecl i n  o v e r a l l  
e s t i m a t e s  f o r  t h e  n i n e  m i l e  road  c o n s t r u c t i o n .  

The two p r o b a b l e  road  r o u t e s  from p r e s e n t  highways wcre f lown b y  t h e  m i t e r  
d u r i n g  t h e  r e c e n t  v i s i t  t o  t h e  p r o p e r t y .  The r o u t e  from Carmacks, th rough  
t h e  La Forma p r o p e r t y  and a l o n g  t h e  Big  Creek and Hayes Creek v a l l e y s  t o  
Selwyn Creek and t h e n c e  a c r o s s  h i g h e r  c o u n t r y  t o  t h e  p r o p e r t y ,  a d i s t a n c e  o f  
121  m i l e s ,  i s  f avoured  by  t h e  w r i t e r .  

Some o f  t h e  r e a s o n s  a r e  a s  f o l l o w s :  

Except f o r  a n  e s t i m a t e d  t e n  m i l e  s t r e t c h  a l o n g  t h e  Hayes 
R i v e r  V a l l e y ,  where r o c k  work w i l l  b e  n e c e s s a r y ,  t h e  r o u t e  
p r e s e n t s  g e n e r a l l y  f a v o u r a b l e  c o n s t r u c t i o n  c o n d i t i o n s .  There  
a r e  no  major  r i v e r  c r o s s i n g s ,  d l t h o u g h  t h e  road  w i l l  be on 
n o r t h  f a c i n g  s l o p e s  from T,a Forma wcstwarcl, p r e s e n t i n g  perma- 
f r o s t  c o n d i t i o n s .  

The 35 m i l e  road  from Carmacks t o  La Forma i s  w e l l  known by  
t h e  w r i t e r  and can  be  upgracled t o  a  s u i t a b l e  road  a t  minimum 
c o s t .  

The r o u t e  w i l l  p r o v i d e  a c c e s s  t o  g e o l o g i c a l l y  f a v o u r a b l e  
c o u n t r y ,  where expl o r a t i o n  i s  now i n  p r o g r e s s  ., 

There  i s  t h e  p r o b a b i l  i t y  t h a t  Wllite P a s s  and Yukon r a i l h e a d  
w i l l  be  extended from Whi tehorse  t o  Carmacks , which would become 
a t r a n s p o r t a t i o n  c e n t r e  f o r  t h i s  s e c t i o n  o f  t h e  Yukon. 

The main d i s a d v a n t a g e  t o  t h i s  r o u t e  i s  t h e  2000 f o o t  c l imb  
from t h e  Selwyn V a l l e y  t o  t h e  p r o p e r t y .  

The r o u t c  westward froin Cas ino  t o  Eurwash Landing on t h e  Alaska Hjgllway i s  s l j g h t l y  
l o n g e r ,  140 injle'k ,. ancl i s  t h e  p r c s e n t  w i n t e r  road  r o u t e .  I t  t r a v e r s e s  broacl a r e a s  
of  low ground ,  p a r t i c u l a r l y  e a s t  o f  TJe l l c s ley  Lake and a g a i n  j n  t h e  v a l l  c y s  o f  
Onion and  Rroolcs Crceks  , where muskeg c o n d i t i o n s  prevcxil . Fo1 l o ' \ ~ i n g  h i  gher  ground 
on t h e  s o u ~ h  s l o p c s  o f  t h e s e  bronc1 v a l l e y s  would i n c r e a s e  m i l e a g e s .  Br idge  
c o n s t r u c t i o n  o f  major  p r o p o r t i o ~ ~ s  wc)uld be  requi . red  a t  t h e  Kluane River  a b o u t  
one . m i l e  e a s t  o f  t h e  .- Alaska llj .gh\~ay. Grades t11rou~;hout t h e  r o u t e  wou1.d be moderate  .-2 
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T h i s  r o u t e  would b e  r e q u i r e d  f o r  t r u c k  c o n c e n t r a t e  haul. t o  I I a ines ,  Alaska i f  
ocean shipment  from t h i s  p o r t  was s c l  e c t e d  i n  p r e f e r e n c e  t o  Slcagway , A l a s k a .  

Based on c u r r e n t  t r a n s p o r t a t i o n  c o s t s ,  conll~inecl t r u c k  and r a i l ,  from Anvi l  Mines 
t o  Slcagway, i t  i s  c s t i m a t c d  t h a t  c o s t s  o f  c o n c e n t r a t e  h a u l a g e  from t h e  Cas ino  
p r o p e r t y  t o  t i d e w a t e r  w i l l  b e  $20 .00 / ton .  

The f o l l o w i n g  t a b u l a t i o n  g j v c s  m i l e a g e s  between i m p o r t a n t  road  and r a i l  j u n c t j o n s :  

W e s t e r l y  Route :  
c a s i n o  p r o p e r t y  - Mile  1095,  Alaska Highway 140 m i l e s  

P r e s e n t  w i n t e r  road 
Mile  1095 - Whitehorse  ; 178  m i l e s  
Whitehorse  - Skagway ( r a i l )  110 m i l e s  

--- 
T o t a l  428 m i l e s  

E a s t e r l y  Route :  
Cas ino  p r o p e r t y  - La Forma p r o p e r t y  8 6  . m i l e s  
La Forma - Carmacks ( road  t o  b e  upgraded)  35 m i l e s  
Carmacks - Whitehorse  109 m i l e s  
Whi tehorse  - S k a g m y  ( r a i l )  110 m i l e s  

T o t a l  340 m i l e s  

Mi leages  f o r  t r u c k  h a u l  t o  Ha ines :  
Cas ino  p r o p e r t y  - Mile  1095 

: Mile  1095 - Haines  J u n c t i o n  
~ a i n e s  J u n c t i o n  - Raincs  

T o t a l  t r u c k  h a u l  

140 m i l e s  
8 0  m i l e s  

151  m i l e s  
-- 
371 m i l e s  

P r e s e n t  communications a r e  by r a d i o  v i a  a n  i n t e r m e d i a t e  s t a t i o n  n e a r  Beaver 
Creek on t h e  Alaska Highway, w11i.ch i s  i n a d e q u a t e  f o r  a n  on-going o p e r a t i o n .  
The u l t i m a t e  communicc7.tion l i n k  between t h e  mine t o w n s i t e  t o  Carmaclis o r  
Minto would b c  i n s t a l l e d  by Canadian N a t i o n a l  Tel.ecomniunications. A l i n k  

. f r o m  t h e  mil.1 and mine t o  t h e  t .ownsite i s  a  c a p i t a l .  c h a r g e  t o  t h e  o p e r a t i o n  
and i s  e s t i m a t e d  t o  b e  $120,000.  

The e s t i m a t c s  f o r  t h e  probab1.e s i z e  o f  t o w n s i t e  a r e  basc.cl on t h e  assumpti.ons 
t h a t  a 30,000 t o n  pe r  day  o p e r a t i o n  w i l l  r e q u i r e  a  t o t a l .  l a b o r  f o r c e  o f  300 
employees and a 50,000 t o n  pe r  d a y  o p e r a t i o n  a  t o t a l  o f  500 empioyees ,  ancl 
t h a t  a  h i g h  pel-centagc o f  mar r i ed  p e r s o n n e l  ancl good s t a n d a r d  of  r e s i d e n c e s  
i s  n e c e s s a r y  t o  draw ancl ho ld  a  good l a b o r  f o r c e  i n  t h i s  remote  l o c a t i o n .  A 
town p o p u l a t i o n , .  i n c l u d i n g  s e r v i c e s ,  e t c o ,  i s  es t in ia  t e d  t o  be  900 f o r  t h e  
lower tonnage ope l -a t ion  ancl 1500 f o r  t h e  l a r g e r .  

\ * -  
S e r v i c e s  f o r  t h c  ' t o ~ m  a ~ - e  unclerstood t o  b e  providcd by t h e  F e d e r a l  Govcrnrncnt 
<t no c o s t  t o  t h e  o p e r a t i o n .  The i o l l o w i n g  t a b l e  o u t - l i n c s  a  v e r y  p r e l i m f n a r y  

- 
c o s t  e s l i m a t e .  

- --p - - -- - - - - - - - - 
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30 ,000  T o n s g e r  .- day  - - 50,000 Tons p e r  ---... clay I 
Bunltl~ouse @ $1500/unj t (room) $110,000 
Apartment s u i t e s  @ $17,00O/uni t  1 ,200,000 
Row-housing @ $ 1  7 ,00O/uui t  1 ,100,000 
S i n g l e - f a m i l y  2 b .r . @ $26,0OO/unit l,3OO,OOO 
S i n g l e - f a m j  l y  3 b .r . @ $30,0OO/unit 2,040,000 

Cornnwnity Space @ $25/sq . f t  . 1,120,000 1 ,880 ,000  . 
S e r v i c e s  61 5,C)OO . 920,000 

T o t a l  development $7,485,000 '  $12,400,000 

A t  t h e  new town, Faro., c o n s t r u c t e d  f o r  t h e  Anvi l  l l ines  o p e r a t i o n ,  approximate l -y  
2 /3  o f  t h e  c o n s t r u c t i o n  c o s t s  were absorbed  by  C e n t r a l  Mortgage and Housing 
Commission. I f  t h i s  ar rangement  can b e  a c h i e v e d  For t h e  Cas ino  t o w n s i t e ,  and 
c o n s i d e r i n g  t h e  a s s i s t a n c e  by t h e  F e d e r a l  G o v e r n m ~ n t  r e  s e r v i c e s ,  t h e n  t h e  t o t a l  
c a p i t a l .  c o s t  t o  t h e  o p e r a t i o n  would be  $ 2 . 3  m i l l i o n  f o r  a 30,000 t o n  per  day  
o p e r a t i o n  and $ 3 . 8  m i l l i o n  f o r  a 50,000 t o n  p e r  day  o p e r a t i o n .  

TAILINGS DISPOSAL ------ 

The Cas ino  Creek  V a l l e y  h a s  been r e s e r v e d  For t a i l j n g s  d i s p o s a l  i n  p r e l i m i n a r y  
p l a n n i n g .  Dams w i l l  b e  b u i l t  a t  s u i t a b l e  p o i n t s  ( p l e a s c  r e f e r  General  Area 
Nap) w i t h  r o c k - f i l l  toe-dams ups t ream and downstream, utj.1 i z i n g  mine w a s t e ,  t h e  
bpdy o f  ' the dam b e i n g  sand f i l l .  T a i l i n g s  would f l o w  by  g r a v i t y  t o  t h e  pond 
where t h e  c o a r s e  f r a c t i o n  i s  s p l i t  o u t  i o r  dam b u i l d i n g ,  t h e  s l i m e s  b e i n g  
in t roducccl  i n t o  t h e  pond. Recla im w a t e r  would b e  r e c o v e r e d  b y  f l o a t i n g  pump 
s t a t i o n s  and t h e n  pumped t o  a r e c l a i m  w a t e r  r e s e r v o i r  above t h e  m i l l ,  

The f o l l o w i n g  t a b l e  summarizes p r e l i m i n a r y  c o s t  e s t i m a t e s  f o r  a 30,000 ancl 
50,000 t o n  pe r  d a y  o p e r a t i o n :  

30,000 Tons per  day  50,000 Tons pe r  -- day - 

Est imated  C o s t s  ------- 
Pumps 
E l e c t r i c a l  
B u i l d i n g s  and s t r u c t u r e s  
Ins t ru inen ta  t j o n  
~ e c l a i m  p i p e - l i n e  
Valves  
T a i - l i n g s  P i p e - l i n e  
Dams 

-I- 10% c o n t i n g e n c y  
+ 10% e n g i n e e r i n g  

T o t a l  e s t i m a t e d  c o s t  



WATER SUPPLY 

There  a r e  t h r e e  a l - t e r n a t i v e s  f o r  devel .oping a n  a d e q u a t e  w a t e r  s u p p l y ,  which 
have been i n v e s t i g a t e d  i n  a  p r e l i m i n a r y  f a s h i o n .  

I 

1, C o l l e c t  s t i r f a c e  w a t e r  i n  t!le Dip Creek ~ ~ r a t e r s h e c l  and pun~p 
f rom t h e  dam on Dip Creek t o  t h e  m i l l .  

C e r t a i n  assumpt-ions must be  a c c e p t e d  f o r  t h i s  a p p r o a c h ,  such a s :  
( a )  Tha t  m a t e r i a l  f o r  a n  e a r t h - f i l l  dam c a n  be found n e a r  t h e  

c o n f l u e n c e  o f  Cas ino  and Dip Creeks .  T h i s  may be c r j - t i c a l  
a s  e a r l y  r e c o n n a i s s a n c e  h a s  n o t  d i s c l o s e d  t h e  p r e s e n c e  o f  a  
s u i t a b l e  c l a y  s o i l . .  

( b )  Tha t  t h e  v a l l c y  o f  Dip c r e e k  w i l l  p r e s e n t  no s e r i o u s  f o u n d a t i o n  
problems.  P e r m a - f r o s t  c o n d i t i o n s  w i l l  a l m o s t  c e r t a i n l y  be  met .  

( c )  T h a t  t h e  e x c a v a t i o n  of a  t r e n c h  f o r  a  p i p e - l i n e  from t h e  dam t o  
t h e  mill. i s  p r a c t i c a l  i n  t h e  economic s e n s e .  
T h i s  i s  n o t  t h o u g h t  t o  be  t o o  s e r i - o u s  a  problem. 

M e t e o r o l o g i c a l  d a t a  f rom Government r e c o r d s  show t h a t  t h e  f l o w  i n  
Dip Creek ,  j u s t  u p s t r e a m  from Cas ino  Creek ,  i s  a d e q u a t e  t o  s u p p o r t  
a 50 ,000  t o n  pc r  day  m i l l i n g  o p e r a t i o n .  D e t a i l e d  r e c o r d i n g  o f  f low 
shou ld  commence inmedia te1  y  a s  l a s t  summer v7as a n  e x c e p t i o n a l l y  d r y  
s e a s o n  and t h e r e  h a s  been abnormal ly  l i g h t  s n o w f a l l  t h i s  w i n t e r .  
Water r i g h t s  have been o b t a i n e d  f o r  t h i s  watershed . 
The w a t e r  r e s e r v o i r  would b e  a b o u t  seven  m i l e s  from t h e  m i l l  and 
1,700 f e e t  lower  i n  e l e v a t i o n .  

The f o l l o w i n g  c o s t  e s t i m a t e s  have been developed by t h e  Rrameda s t a f f :  

ITEM - COST 
30,000 ---.-- Tons Per=  50,000 Ton Per  Day - -.------ - 

Dam - 8 0  f e e t  h i g h ,  2600 f e e t  l o n g  $1.4 mi1.lion . . 

R e s e r v o i r  20,000 a c r e - f e e t  ; 

1 . 5  y e a r s  demand 
- 9 5  f e e t  h i g h ,  2800 f e e t  l.ong $ 2 . 2  mi l . l ion  

R e s e r v o i r  30,000 a c r e - f e e t  
1 . 5  y e a r s  demand 

Pumping I n s t a l l a t i o n  - 9500 H.P. 
14 ,400  G .  P. PI. Dynamic Head 1 . 4  m i l l i o n  
1930 f e e t  - 16 ,500  11. P.  24,000 G, P.M. 2 .4  m i l l i o n  
Dynamic Head 1940 f e e t  

p i p e l - i n e  - 30 i n c h  d i a m e t e r  s t e e l  
35,000 f  c e t  l.ong 1. .2 m i l l i o n  

- 36 i n c h  d i a m e t e r  s t e e l  
35,000 f e e t  l o n g  1 .6  mi.l.li.on 

Power l ine  and Cont:rol C i r c u i t s  0.1 m i l l i o n  0 . 1  m i l l i o n  

Cont-.ingen"cics and E n g i n c e r i n g  0 .8 m i l l i o n  1 . 2 - m i . l l i o n  

T o t a l  c a p i t a l  c o s t s  
-- - -- - 
$4.3 m i l l i o n  $7.5 mil l i o n  

O p e r a t i n g  c o s t s  2~ p e r  t o n  mil l e d  2 ~  pe r  t o n  m i l l  ed 



2. Pumping from t h e  Yukon R i v e r  a t  t h c  c o n f l u e n c e  o f  B r i t t - a n i a  Creek 
and t h e  ~ u i t o n  R i v e r ,  a  d i s t a n c e  o f  el-even m i l e s  and over  a  v e r t i c a l  
d i f f e r e n c e  i n  e l c v a t i o n  o f  3100 f e e t .  A v e r y  rough c a p i t a l  c o s t  
e s t i m a t e  f o r  t h i s  i n s t a l l a t i o n  i s  $6.0 rni.l.lion f o r  a  30,000 t o n  p e r  
day  o p e ~ a t i o n  and $9.0 mi l l io ln  f o r  a  50,000 t o n  pe r  day .  

Not i n c l u d e d  i n  t h e  above est i :ncltcs,  b u t  o f  major i m p o r t a n c e ,  i s  a n  
i n s t a l l a t i o n  around t h e  pump i n t a k e ,  a s  p r o t e c t j o n  a g a i n s t  heavy f l o w  
i c c  i n  t h e  s p r i n g  and f a l l  of  t h e  y e a r .  

3 .  The l o c a t i o n  of  a  s u b s u r f a c e  a q u i f e r .  The p r e s e n c e  o f  such under -  
ground s o u r c e s  i s  i n  e v i d e n c e  th roughout  t h e  g e n e r a l  a r e a ,  ancl 
g r a v e l  d e p o s i t s  i n  v a l l e y  f l o o r s  cou ld  p r o v i d e  a  r e s e r v o i r  o f  
a d e q u a t e  s i z e  and p e r m e a b i l i t y  f o r  t h e  o p e r a t i o n .  C o n s i d e r a b l e  

' 

s t u d y ,  fo l lowed  by d r i l l  t e s t i n g  would b e  r e q u i r e d .  

POWER SUPPLY 

The Department of  R o r t h c r n  Development h a s  inclicatecl t o  Brameda Resources  t h a t  I pr imary  e l e c t r i c  power ~ ~ ~ o u l d  be  s u p p l i e d  a t  no c o s t  t o  t h e  o p e r a t i o n .  However, , 

a t r a n s f o r m e r  s t a t i o n  a t  t h e  mill .  and power d i s t r i b u t i o n  t o  t h e  mine and p l a n t  j 
f a c i l i t - 2 e s  would b e  a  c a p i t a l  c o s t .  By compar ison w i t h  Grenda,  t h e  s t a n d - b y  
power, t e r m i n a l  f a c i l i t i e s  and p l a n t  d i s t r i b u t i o n  c o s t  i s  e s t i m a t e d  a t  $ 1 . 0  
m i l l i o n  f o r  a  30,000 t o n  o p e r a t i o n  and $1.5  m i l l i o n  f o r  50,000 t o n s  pe r  d a y .  

The power r a t e s  c u r r e n t l y  i n  f o r c e  i n  t h e  Yukon v a r y  f r o =  1 4  t o  20 m i l s  p e r  
KlJll, Assurning a  r a t e  o f  1 5  m i l s ,  t h e  a n n u a l  power b i l l  f o r  t h e  mine and m i l l  
i s  e s t i r i a t e d .  a t  $3.1 m i l l i o n  f o r  30,000 t o n s  p e r  day  ancl $5.2  m i l l i o n  f o r  a  
50,000 t o n  pe r  day  o p e r a t i o n ,  o r  3 0 ~  p e r  t o n  mil l e d .  T h i s  i s  a  major c o s t  
i t e m  and i n v e s t i g a t i o n s  i n t o  a  the rmal  power p l a n t ,  p o s s i b l y  u t i l i z i n g  c o a l  
f rom t h e  mine a t  Carmacks, shou ld  be  commenced a t  a n  e a r l y  d a t e .  

FEDERAL GOVERKWEN'~ SUPyORT 

S e v e r a l  r e f e r e n c e s  t o  F e d e r a l  Government s u p p o r t  have been made i n  t h c  above 
s e c t i o n s ,  and t h e  esti.matec1 c o s t s  a r e  sunimarized b e l o v .  Anvi l  Mines o b t a i n e d  
s i m i l a r  s u p p o r t  i n  b r i n g i n g  t h e  Faro  o p e r a t i o n  i n t o  p r o d u c t i o n ,  t h e  repayment 

: o f  same b c i n g  c o n t i n g e n t  upon t h e  e s t a b l i s h m e n t  of  a  s m e l t e r ,  i f  found t o  b e  
f e a s i b l e .  It i s  b e l i e v e d  t h a t  such a s s i s t a n c e  ~ ~ o u l - d  b e  fort11c.oming from t h e  
F e d e r a l  Govci-nment when a c lec i s ion  i s  made t o  b r i n g  t h e  Casino p r o j e c t  i n t o  
p r o d u c t i o n .  

I T E M  - 30 000 Tons Per  Day 50 000 Tons Per L ----- - - --.- 

Road, a p p r o x i m a t e l y  116 m i l e s  @ $40,000 $4.6 m i l l j o n  $4.6 m i l l i o  
Power t ransmi  s s i o n  

Approximate ly  110 m i l e s  @ $50,00O/mil e  5 .5  n ~ i l l i o n  5 . 5  i n i l l i o  
Power genera  t- ion 

A d d i t i o n s  t o  power s t a t i o n  7.7 m i l l i o n  7 . 7  m i l l i o  
Townsi te  c l c ~ e l o p m c n t  5 . 2  m i l l i o n  8 .6  m i l l i o  

T o t a l  cst imntccl  Government a s s i s t a n c e  $23.0 m j  1 l i o n  $26.4 m i  1 l i o  



ECONOMIC CONSIDERATIONS ---- 

The es t imated  I -escrves  i n d i c a t e  t h a t  a  30,000 ton  per  day o p e r a t i o n  shoulcl be 
planned i n i t i a l l y ,  wi th  p rov i s ion  made f o r  i n c r e a s j n g  t o  50,000 torls per day 
a s  t he  r e s e r v e  p o t e n t l a l  d i c t a t e s .  

An a r e a  of h ighe r  grade  tonnage,  con ta in ing  78,274,000 tons  averag ing  0.4 69% 
Cu e q u i v a l e n t ,  w i l l  provide t h e  b u l k  of  product ion f o r  t h e  f i r s t  two y e a r s ,  
whi le  -it i s  assunied t h a t  t h e  average p i t  g rade  of 0.345% Cu equ iva l en t  w i l l  
be maintained t h e r e a f t e r .  Obviously t h e s e  a r e  r a t h e r  broad a s s  ~nnpt ions and 
w i l l  on ly  be confirmed by f u t u r e  d r i l l i n g ,  bu t  must be made a t  t h i s  s t a g e  t o  
p r o j e c t  a  p o s s i b l e  cash  f l o ~ r .  

1. Opera t ing  Costs  
Assumptions - 30,000 ton  per  day pl-ant.  Waste:ore r a t i o  1 : l .  

82% recovery  copper and MOS 
2 ' 

l l in ing  - Leached Capping $ -13  
Ore .35 

M i l l i n g  
Adininis t r a  t i o n ,  Overhead 

2 .  Smelt ing and Re f in ing  
Transpo r t a t i on  concen t r a t e s  
Smelt ing and r e  f i n i n g  I 

3 .  T o t a l  Cost 

4. Value 

5. Net P r o f i t  ( be fo re  t a x e s ,  w r i t e - o f f s )  

CAP)-TAL REQUIREMENTS 
\ -- ---- - - 
1. Prc-product ion  

l)evelopn:ent program 
P i t  p r e p a r a t i o n  
20,000,000 tons  s t r i p p i n g  leached capping 

@ $ .,13/ton 

Per Ton Milled 
.345% C11 Eq  --- .- 

Per Ton Mll led 
.4G9% Cu Ea. 

WALTLIf? K. C L A R K E .  P.Etda 



2. P l a n t  and Equipment 
Mining eqi~ipmen t 
P l a n t  s i t e  excavation 
M i l l i n g  p l a n t  - c n s h i n g ,  c o n c q n t r a t i n g  
P l a n t  s e r v i c e s ,  t a i l i n g s  d i s p o s a l ,  
w a t e r  povxr , h o u s i n g ,  e t c  . 
Ovcrhead c o s t s  

T o t a l  

Less  Assu~ncd Government A s s i s t a n c e  

T o t a l  Cash Requirements  

Cash Flow ( b e f o r e  t a x e s  o r  w r i t e - o f f s )  

F i r s t  y c a r  
Second y e a r  
T h i r d  y e a r  
F o u r t h  y e a r  
F i f t h  y c a r  
S i x t h  y e a r  

$16,534,450 
16,534,450 

7,665,000 
7,665,000 
7,665,000 Pay back  5 .35 y e a r  
7,665,000- 

-- -. -- 

WALTER C .  C L A R K E ,  P . E N G .  



The proposed program h a s  been cl ivjded i n t o  t h r e e  main phases  o f  which t l ic  l a t t e r  
two p h a s e s ,  underground development and p i l o t  m i l l  t e s t i n g ,  and a  f u l l  f e a s i b j . 1 . i . t ~  
s t u d y  f o r  $ p r e p a r a t i o n  o f  t h e  p r o p e r t y  f o r  p r o d u c t i o n ,  would b e  c o n t i n g e n t  on c o n t i n  
uiny, . c o n f i r ~ n a t i o n  o f  tonnages  and g r a d e s  a s  o u t l i n e d  under  "Reserves", d u r i n g  t h e  
r i r s t  phase,  i h i c h  5 s  e s s c n t - i a l  l y  d r i l l ;  ~ l g .  E a r l y  s u c c e s s e s  i n  t h e  d r i l l i n g  program 
would p e r m i t  o v e r l a p p i n g  o f  Phases  1 and 2. 

- , 
The f i l l - i n  development d r i l l i n g  i n  Area A ,  a s  shown on t h e  accompanying map, 
e n t i t l e d  P f t  Layout and Proposed Development D r i l l i n g ,  w i l l  p r o v i d e  a s s a y  and 
ge-ofogical i n f o r m a t i o n  on a  200 f o o t  g r i d  s p a c i n g  o v e r  t h e  main minera l izecl  
a r e a  - w i t h i n  t h e  l i m i t s  o f  t h e  proposed p i t .  Such c1osel .y-spaced d r i l l i n g  i s  
Considered n e c e s c a r y  due t o  t h e  marked v a r j - a t i o n s  i n  g r a d e  i n  a  few c l o s e l ~ y  
spaced h o l e s . '  A d d i t i o n a l  h o l e s  a r e  spaced a t  400 f o o t  c e n t r e s  i n  t h e  remainder  

'of t h e  a r e a  t o  t h e  p ,e r ime te r  o f  t h e  p i t .  Except where g e o l o g i c a l  i n f o r m a t i o n  i s  
r e q u i r e d ,  i t  i s  proposed t o  u t i l i z e  r o t a r y  d r i l l i n g  t o  t h e  t o p  o f  t h e  p r o t o r e  zone ,  
fo l lowed  by  diamond d r i l l i n g  t o  t o t a l  d e p t h  t o  e n s u r e  maximum r e l i a b l e  a s s a y  
i n f o r m a t i o n .  Tak ing  i n t o  a c c o u n t  a n t i c i p a t e d  b roken  ground c o n d i t i o n s ,  some h o l e s  
w i l l - b e  r o t a y y  d r i l l e , d  t o  t o t a l  d e p t h .  

On t h i s  b a s i s  t h e  f o l l o w i n g  development d r i l l i n g  o f  91  h o l e s  i s  proposed:  

R o t a r y  d r i l l i n g  44,650 f e e t  
Diamond d r i l l i n g  32,950 f e e t  

,Appendix 1 d e t a i l s .  t h e  . l o c a t i o n  and r o t a r y  and diamond d r i l l  f o o t a g e s  f o r  each  
h o l e .  I n  a l l  c a s e s  t o t a l  d e p t h  of  h o l e s  i s  a t  t h e  f l o o r  o r  w a l l s  of  t h e  proposed 
p i t ,  

Area "B" a s  o u t l i n e d  on t h e  above n o t e d  map h a s  shown encourag ing  r e s p o n s e  t o  
e a r l y  w i d e l y  spaced d r i l l i n g  and a d d i t - i o n a l  d r i l l i n g  a t  a p p r o x i m a t e l y  SOOT c e n t r e s  
i s  proposed t o  c h e c k  t h i s  and t h e  ground t o  t h e  n o r t h  o f  f a u l t s  "A-A" and "B-B". 
G e o l o g i c a l  4 p i o r m a t i o n  i s  i m p o r t a n t  a t  t h i s  s t a g e  ancl c o n s e c p e n t l y  u n l e s s  ground 
c o n d i t i o n s  d i c t a t e  o t h e r ~ ~ r i s c ,  i t  i s  proposed t h a t  t h e  t o t a l  f o o t a g e  w i l l  b e  by  
diamohd d r i l l i n g .  The t o t a l  f o o t a g e  i s  12,000 feet -  f o r  1 4  h o l e s .  

T o t a l  d r i l l i n g  f o o t a g e  f o r  Phase 1 - 89,600 f e e t .  

S t ream sed iment  sampl ing  i n d i c a t e s  t h e  a d v i s a b i l i t y  o f  e x t e n d i n g  t h e  geochemical  
and g e o l o g i c a l  mapping coverage  t d  t h e  wes t  ancl n o r t h  of  t h e  p resen t - ly  known Cas ino  
s t o c k .  T h i s  would r e q u i r e  a  g e o l o g i s t  and h e l p e r  f o r  one month. 

Underground e x p l o r a t i o n ' i s  r e q u i r e d  t o  p r o v i d e  r e p r c s c n t a t i v e  o r e  i o r  m i l l  t e s t i n g  
and g i v e  a n  i n d i c a t i o n  of  ground c o n d i t i o n s ,  which i n f o r m a t i c h  w i l l  b e  invaluab1.e 
i n  u l t i m a t e  p i t  d e s i g n .  C o n s i d e r a t i o n  was g i v e n  t o  ut:j.l.iz'ing r o t a r y  d r i l l  c u t t i n g s  
f o r  t e s t  work i n  a : 5  - 1 0  t o n  pc r  day  t e s t  mil.1.. C u t t i n g s  from 44,650 f e e t  o f  
4 7/23'' d i a m e t e r  h o l e  1rou1.d p r o v i d e  a  t o t a l .  o f  535 t o n s  o f  materi .al . .  S p l i t  c o r e  
from diamond d r i l 1 . i n g  woul tl con- t r ibu te  a n o t h e r  2G t o n s .  The t o t a l  i s  n o t  b e l i e v e d  
s u f f i c i e n t  f o r  aclcqunte t e s t ; -ng  . The d r i l l  c u t t j . n g s  from r o t a r y  c l r i l l . i n g  a r c  v e r y  
f i n e  and might  n o t  b e  e n t i r e l y  sui.tah1.c f o r  mil.1 t e s t  p u r p o s c s .  



R o t a r y  c1ri l . l ing o f  a  s i x  i n c h  h o l e  would p r o v i d e  a b o u t  A500 t o n s  o f  c u t t i n g s ,  b u t  
t h e  i n c r e a s e d  c o s t s  o f  r o t a r y  d r i l l i n g  and deepening by diamond d r i l l i n g  makes t h i s  
approach  i m p r a c t i r 5 1 .  

A  program o f  3000 f e e t  of  c r o s s  c u t t i n g  and 1000 f e e t  o f  r a i s i n g  would g i v e  adequa tc  
tonnages  o f  b o t h  e n r i c h e d  and p r o t o r e  b y  c o l l a r i n g  a n  a d i t  of  a p p r o x i m a t e l y  
e l e v a t i o n  3850. Some unclcrground driamolid c l r i l  l i n g  might  b e  i n c l u d e d  i n  t h i s  phase .  

A s u i t a b l c  t e s t  m i l l  might b e  rnoved t o  t h e  p r o p e r t y  b y  b a r g e  d u r j n g  t h e  summer 
months ,  b u t  i n  a l l  p r o b a b i l i t y  such  a  move ~ m u l d  b e  more e x p e d i e n t  v i a  w i n t e r  
r o a d  a 6  t h e  y e a r  end.  

PHASE 3 - -- . . 

T h i s  would e n t a i l .  a -  f u l l  f e a s i b i l i t y  r e p o r t .  

i 

The ' f o l l o ~ . r i ~ ~  t a b l e  sunmar izes  t h e  e s t i m t c c l  c o s t s :  

f h a s e  1: 
I Development D r i l l i n g  - R o t a r y  44,650 x  $10 '00 ' ( d i r e c t )  

Area A Diamond 32 ,950  x $12.00 ( d i r e c t )  
- .  ' 

E x p l o r a t i o n  D r i l l i n g  Diamond 12,000 x  $12.00 ( d i r e c t )  
Area B 

i 

: 1 

\ ' ,  
t -. 

Phase  2: 
i 

Underground Devcl-opment 4 ,000 ~ ' $ 1 0 0 . 0 0  . P i l o t  Mill, equ ipment ,  c o n s t r u c t j  on and o p e r a t i o n  

Phase  3: 
F e a s i b i l i t y  

., A d m i n i s t r a t i o n ,  s u p e r v i s i o n ,  camp o p e r a t i o n ,  e t c  . 
- 

T p t a l  c o s t  ~ h v c l o ~ m e n t  Program 

v R e s p e c t f u l  l y  submit:tcd, 

A p r i l  11, 1970-  
W.E. C l a r k e ,  B . S c . ,  E7.Eng. 
Cons i~ l  Ling ICnginec>r 



LOCATION : 

SOUTH E A S T  - 
2 2 
26 
3 4 
38 
3 0 
10 
17.5  
2 7 
32 
35.5 
17 
2 2 
2 4 
2 6 
28 
3 0 
3 2 
34 

6 
1 0 .  
1 4  
20 
2 A 
27.5 
32 
3 8 

6 
1 0  
1 4  
16 
18 
20 
2 2 
2 4 
26 
2 8 
3 0 

2 
4 
8 

12 
1 4  
16 
18 
20 
2 4 
28 
34 
38 

ROTARY 
WEST -- FOOTAGE 

DIAMOND ' DRIT,L 
FOOTAGE 

TOPAL 
FOOTAGE 

- ~ 

300 
WALTER E. C L A I < K E ,  P.E~<G.  



f ,  Appendix 1 (i i . )  

LOCATION - : 

SOUTH 

34 

3 2 

30 : 

EAST -- 
6 

10 
12 
14 
16 
18 
2 0 
2 2 
24 
2 6 
2 8 

2 
6 
8 

12 
1 6  
2 0 
24 
2 6 
2 8 

.30  
3 4 
10  
14 
18  
20 
2 2 
2 4 
26 

6 
10  
14 
18 
19.7 
23 
2 7 
21.5 
24.7 
19 
2 2 
2 6 

ROTARY 
WEST - FOOTAGE -- 

300 
600 
650 .  
700 
700 
700 
700 
650 
500 
400 
400 

PROPOSED 1)EVELOPT.IENT DRILLING 

DIAPIOND DRILL 
FOOTAGE --- 

500 
300 
350 
400 

, 500 
600 
500 
550 
550 
500 
400 
500 
600 
300 
350 
500 
700 
650 
700(P-41A) 
400 

TOTAT, 
FOOTAGE --- 

800 
9 00 

1000 
1100 
1200 
1300 
1200 
1200 
1050 

900 
800 
500 
600 
800 

1000 
1200 
1300 
1050 

700 
700 
500 
300 
700 

1000 
1200 
1200 
1100 
1000 
900 
400 
600 
850 

1050 
1100 
1000 

550 
900 
700 
700 
800 
500 

77,600 



LOCATION : -- 
SOUTH NOk'rFI -- 

20 

ROTARY 
EAST WEST - -- FOOTAGE -- 

DIAMOND D R l L L  
FOOTAGE 

TOTAL 
FOOTAGE 

750 
750 

1000 
750 
750 

1000 
1000 

750 
1000 
1000 

750 
750 

1000 
750 

-- 

12,000 



I 

BLOCK HOLE 
NO. NO. -- DEPTH -- 

ORE BLOCKS 

LEACHED ZOXE ------- 

% MOS2 % Cu. E q .  TONS 

NOTE: P-37 0-50 - Casing Grade 50-75 Assumed t o  surfacc  

P-31 .'0-65 - Casing Grade i s  average f o r  e n t i r e  zone 

WALTER E.  CLARt:C. P.IING 



ORE BLOCKS .- 

ENRICI IED ZONE 

BLOCK ITOLE 
NO. NO. -- - DEP1'I-I LENGTH --- --- % C u .  

/ 

% NOS2 % C u .  E q .  TONS --- - 

W A L T E R  E.  C L A R K E .  P.E:NG 



I Appcndix  3 ( i i i )  

BLOCK 
NO. -- 
1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
14 
16 
17  

18  ' 

19 
2 1 
2 2 

ORE BLOCKS 

PROTORE ZONE - --- 

HOLE 
NO. DEPTH LENGTH 

P -- %Cu -- % Cu E q .  ----- - TONS . 

W A L l  1117 E.  CLARKE, ~ ' . C N G .  



LOW Gl?AI>IS IIOTXS 

HOLE NO. -- 

P-2 (50;) 
P-3 (50 ) 
P-4 (50°) 
P-25 
P- 23 
P-48 
P-47 
P-15 
P-20 
P-18 
P-32 
P-2 7 
P- 29 
P-30 
P- 28 
P-40) 
R-6 ) 

HOLE NO. 

P-2 (50:) 
P-3 '(500) 
P-4 (50 ) 
P- 2 3 
P-18 
P-32 
P-29 

HOLE NO. -- 
P- 25 
P-23 
P-48 
P- 20 
P-18 
P-32 
P-27 
P- 29 
P-30 
P-40 ) 

DEPTII -- 

0-197 
0-131 
0-187 
0 - 94 
0-180 
0-110 
0-383 
0-450 
0-390 
0-4210 
0-155 
0-72 
0 - 54 
0-63 
0-90 

0-354 

DEPTH 

-197-.624 
131-453 
187-414 
180-300 
210-540 
155-290 

54-125 

DEPTII -- 
94-355 

300- 130 
110-650 
390-525 
540-725 
290-755 

72-645 
125-500 

63-155 

LENGTII 
p- 

151 
100 
143 

94 
180 
110 
383 
450 
390 
210 
155 

7 2 
54 
63 
9 0 

354 

LENGTH -- 

327 
24 7 
174 

2 0 
330 
135 

7 1 

LENGTH -- 
241 
430 
54 0 
135 
185 
465 
5 73 
375 

9 2 

LEACIIED ZONE 

% Cu. % PDS2 % Cu. E q .  TONS 

ENRICHED ZONE 

% Cu. -- % NOS2 

PROTORE 

.075 
,042 
.04 6 
.040 
.061 
,064 
,009 
.009 
.011 
.010 
,041 
.040 
.040 
.040 
.040 

.021 

% Cu. Eq .  -- 

,233 
.217 
.216 
.361 
. I24  
.236 
. I97  

% Cu. EQ -- 

.202 

.271 

.260 

. I 1 3  . Oft5 
,039 
,123 . OG4 
,051 

.I46 

1 ,580,366 
1 ,046,666 
1 ,496,638 

983,804 
941,940 

1 ,151,260 
4,008,478 
4,709,700 
4,081,740 
2,197,860 
1,622,230 

753,552 
565,164 
659,358 
941,940 

2,559,420 

TONS 

3,422,380 
2,585,102 
1 ,821,084 

209,320 
3,453,730 
1 ,412,910 

743,086 

TONS 



-- - - 

I Appendix 3 (v) 

HOLE NO. 

P- 9 
P- 7 

P-11 

R-4 
P-5 (50°) 

P-24 

P-21 

LEACHED ZONE -- 

DEPTH 

0-55 
0-31 
31-151 
0-19 
19-1.25 
0-205 
0- 28 
28-253 
0-15 
15-225 
0-94 

LENGTE -- % Cu -- -- % MOS2 

55 Casing-no assays 
31 Casing-no assays 
120 .052 .006 
19 Casing-no assays 
106 . ,040 .002 
205 .033 .012 
28 casing-no' assays 
225 . ,068 .009 
15 Casing-no assays 
210 . .027 .008 
94 Casing-no assays 

Totals & Averages 
(excluding P-7, P-21) 

Tons 
(excluding P-7, P- 21) 

HOLE NO. DEPTH --- --- LENGTH --- 

Totals & Averages 
(excluding P- 7, P-21) 

% Cu. E c l ,  --. TONS 

576,015 
324,663 

.064 1,256,760 
198,987 . 

.044 1,110,138 

.058 2,146,965 
225,170 

,087 1,801,356 
157,095 

.04[1 2,199,330 
984,462 

With Assays 7,257,789 
Without Assays 1,157,267 

Total 8,415,056 

ENRICHED ZONE - 

% Cu -.- %MOS %Cu. Eq. 2 ---------- - TONS - 

WAI.TER [I. C L A R K E ,  ~ ' . E N G  



I Appcndix  3  ( v i )  

LENGTH -- 

3 0 1  
313 
1 3 5  
102  
240 
192  
40 7 
158  

T o t a l s  EX Averages  
( e x c l u d i n g  P-7, P-21.) 

Average  Grades  of 
E n r i c h e d  & Pro to re  

% Cu. ----- 

. I 7 3  

. I16  

.247 

. I 9 3  

.308 

.095 

.311 

. I 3 6  - 

,225  

% Cu. E q .  --- TONS ---.-- 

W A L T C R  L:. CLAIIKk:. P.CNG 



I 
Appcnclix 3 ( v l i )  

POTENTIAL. LO\? GRADE ORE BEZOW P I T  FLOOR AND IJALLS -- ------- 

HOLE - DEPTII LENGTH -- 

290 
35 7 
177 
148 
460 
400 
148 
28 1 
73 7 
606 
42 1 
170 
145 
270 
250 
178 
110 
220 
684 
263 
340 
75 7 

% Cu. --. 

.035 

. I54  

. I12 

.036 

.010 

.322> 

.209 

. I59 

. I62 

.069 

.249 

. I70 

.260 

.221 
,190 
.250 
.177 
.095 
. I58 
.215 
. I25  
. I52 

TONS -.---- 

3,035,140 
3 ,736,362 
l ,852,f t82 
1 ,548,968 
4 ,814,360 
lt,l86,/tOO 
1,548,968 
2,940,946 
7,713 
6,342,396 
4,406,186 
1 ,779,220 
1,517,570 
2,825,820 
2,616,500 
1 ,862,948 
1 ,151,260 
2,302,520 
7,258,744 
2,752,558 
3 ,558,440 
7,922,762 

WALTER E.  C L A R K E .  P . C N G  
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SUl'/II\/IARY AND RECONMENDATIONS ........................... 
1, D r i l l i n g  i s  t o o  widely spaced t o  permi t  d e f i n i t e  

conc lus ions ,  Tonnage 2nd g rade  c a l c u l a t i o n s  a r e  v e r y  

s e n s i t i v e  t o  one o r  two h igher  grade  d r i l l  h o l e s ,  

F u r t h e r  d r i l l i n g  may change r e s u l t s  s i g n i f i c a n t l y ,  
J p o s i t i v e l y  o r  nega t ive ly .  

2. However, making major assumntion a s  t o  c o n t i n u i t y  of 

grade  and dimension between widely spaced d r i l l  h o l e s ,  

430 m i l l i o n  t o n s  might be  i n f e r r e d  capab le  of suppor t ing  

a  v i a b l e  o p e r a t i o n  of 50,000 t o  60,000 t o n s  per  day f o r  

a  l i f e  of 20 years .  The p o t e n t i a l  i s  b e l i e v e d  t o  e x i s t  

f o r  t h e  l a r g e r  tonnages necessa ry  t o  s u p p o r t  75,000 t o  

100,000 t.p.d. o p e r a t i o n s .  

3. N o  d e f i n i t e  d e c i s i o n  can b e  reached wi thou t  expend i tu re  

of 4  t o  5 m i l l i o n  d o l l a r s  necessa ry  t o  c o n p l e t e  and 

a s s e s s  d e t a i l e d  d r i l l i n g ,  bulk sampling and p i l o t  m i l l  

ope ra t ion .  

1. It i s  e s s e n t i a l  t h a t  d e t a i l e d  d r i l l i n g  a t  400 f t .  c e n t r e s  

o r  l e s s  should c o n t i n u e , ' w i t h  bu lk  sampling t o  check 

d r i l l  r e s u l t s ,  and provide  p i l o t  m i l l  f eed .  A s  me ta l lu rgy  

i s  a s  c r i t i c a l  a s  grade ,  p i l o t  m i l l  t e s t s  should n o t  

be delayed.  J 

2. We should  r e g a r d  t h e  $4 t o  5 m i l l i o n  c o s t  of such a  

programme a s  t h e  necessa ry  p r i c e  of in fo rmat ion  on 

which t o  base  a  f i n a l  d e c i s i o n  on a p r o j e c t  of v e r y  

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

3 .  A v i s i t  should b e  made t o  t h e  Casino p r o p e r t y  a s  soon 

a s  s u i t a b l e  weather  c o n d i t i o n s  permit .  , 
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BRAMEDA RESOURCES L t d .  
-- - 

Cas ino  Copper Molybdenum P r o j e c t ,  Dawson Range, Yukon 
.- - -- -- - 

INTRODUCTION 

1. The Cas ino  S i l v e r  Mines L t d .  d e p o s i t  i s  a  "porphyry  

coppe rH- type  copper  molybdenum d e p o s i t  o f  l a r g e  tonnage  

p o t e n t i a l  i n  Western Yukon. The agreement  w i t h  Cas ino  

S i l v e r  Mines L td .  p r o v i d e s  i n  e f f e c t  t h a t  Brameda 

Resources  Ltd .  w i l l  a c q u i r e  70% i n t e r e s t  i n  t h e  Cas ino  

p r o p e r t y  i f  more t h a n  $ 10,000 ,000  i s  expended i n  

b r i n g i n g  it t o  p r o d u c t i o n .  

2 .  During ~etallgesellschaft/~rameda meet ing  i n  Vancouver on 

March 1 and 2 ,  t h e  p o s s i b i l i t y  of  MG p a r t i c i p a t i o n  i n  t h e  

Cas ino  p r o j e c t  was d i s c u s s e d .  

- 3 .  Brameda proposed t h a t  MG t a k e  a  s h a r e  i n t e r e s t  I n  Brameda 

a t  a c o s t  of abou t  $ 4,250,000.  The s h a r e  i n t e r e s t  would 

c a r r y  t h e  r i g h t  t o  e a r n  a  d i r e c t  ownersh ip  i n t e r e s t  i n  

t h e  Cas ino  p r o j e c t  by expending e x p l o r a t i o n  f u n d s  t o  

comple te  t h e  f e a s i b i l i t y  s t u d i e s  and p l a c e  t h e  Cas ino  

p r o p e r t y  i n t o  product ion . ,  ' M G  c o u l d  t h u s  e a r n  u p  t o  50% 

o f  Brameda's i n t e r e s t  i n  t h e  Cas ino  p r o j e c t  ( i . e . 5 0 %  

o f  70% o f  t h e  t o t a l  p r o j e c t ) ,  i n  t h r e e  s t a g e s :  

a )  Complet ion of  f e a s i b i l i t y  s t u d i e s  

b)  I f  t h e  p r o j e c t  i s  f e a s i b l e ,  p r o v i s i o n  o f  h a l f  t h e  
d e b t  f i n a n c i n g  f o r  optimum mining and m i l l i n g  o p e r a t i o n  

c )  I f  found  t o  b e  f e a s i b l e ,  c o n s t r u c t i o n  o f  optimum 
b l i s t e r  copper  s m e l t e r .  

( F u r t h e r  d e t a i l s  a r e  g i v e n  i n  t h e  Memorandum o f  D i s c u s s i o n ,  
March 2 ,  1970,  P e t r e n k o / ~ u s t i n ) .  



4.  The pu rpose  o f  t h i s  r e p o r t  i s  t o  p r o v i d e  a  p r e l i m i n a r y  

t e c h n i c a l  a s se s smen t  of  t h e  Cas ino  p r o j e c t  a s  a b a s i s  

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

5. I t  must be emphasized t h a t  l a r g e  u n c e r t a i n t i e s  a r e  

i n v o l v e d  i n  a t t e m p t i n g  an assessment  of  a  v e r y  we 
p r o j e c t  a t ,  such an e a r l y  s t a g e  o f  development ,  and many 

a s sumpt ions  have been made. 

UNITS EMPLOYED 

Copper p r i c e  - 4 LME e x p r e s s e d  i n  U.S.funds 

Tons - s h o r t  t o n s  

C o s t s ,  c a s h  f l o w , e t c .  - Canadian funds  (US$ 1=Can.$1,075 



LOCATION OF CASINO PROPERTY - 
L a t i t u d e  62'44'N 

Long i tude  138O32'W 

Approximately 100 m i l e s  by w i n t e r  r o a d s  from Carmacks, 

about  75 m i l e s  e a s t  o f  t h e  ~ u k o n / ~ l a s k a  b o r d e r ,  a t  an 

e l e v a t i o n  of 3,000 t o  4 ,000 f e e t  above s e a  l e v e l ,  i n  t h e  

Dawson Range ( F i g .  1) ; 

ACCESS 

A t  p r e s e n t ,  by w i n t e r  r o a d  from Carmacks. A i r s t r i p  f o r  

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

w i n t e r  r o a d s  a r e  s u b s e q u e n t l y  improved; t h e  r o a d  d i s t a n c e  

from Cas ino  v i a  Carmacks and Whi tehorse  t o  Skagway w i l l  

b e  340 - 350 m i l e s .  

GENERAL GEOLOGY 

Cas ino  l i e s  w i t h i n  t h e  Dawson Range b e l t  o f  T r i a s s i c /  

J u r a s s i c  i n t r u s i v e  and v o l c a n i c  r o c k s .  

The Cas ino  m i n e r a l i s a t i o n  i s  a s s o c i a t e d  w i t h  a  T e r t i a r y  

s t o c k  i n t r u d e d  i n t o  t h e  ~ l o ' t a s s i n  g r a n o d i o r i t e .  The s t o c k  

i s  a  complex i n t r u s i v e  w i t h  c h a r a c t e r i c s  commonly a s s o c i a t e d  

w i t h  "porphyry  copper"  d e p o s i t s  w i t h  a  t y p i c a l  a l t e r a t i o n  

zone and c e r t a i n  p o s s i b l e  sub -vo lcan ic  f e a t u r e s  such  a s  

b r e c c i a  p i p e s . ( F i g . 2 )  

.DIMENSIONS OF MINERALISATION 

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

r e s u l t s  i n d i c a t e  t h a t  Cu and Mo m i n e r a l i s a t i o n  i s  p r e s e n t  

o v e r  an a r e a  abou t  6 ,500 x 3,500 f t .  



Fig. 1 



A zone of  o x i d a t i o n  i s  p r e s e n t  t o  an ave rage  d e p t h  o f  abou t  

200 f t .  I t  c o n t a i n s  low v a l u e s  i n  Cu and Mo c h i e f l y  a s  

o x i d e s ,  and i s  p r e s e n t l y  r e g a r d e d  a s  was t e .  I t  w i l l  

presumably b e  s t o c k p i l e d  f o r  p o s s i b l e  l e a c h i n g  expe r imen t s  

i n  t h e  f u t u r e .  

The zone of  s econda ry  enr ichment  below i s  a l s o  abou t  

200 f t .  i n  ave rage  t h i c k n e s s ,  i n  which copper  i s  main ly  

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

The zone of  p r imarv  s u l ~ h i d e s  c a r r y i n g  c h a l c o p y r i t e  and 

molybdeni te  e x t e n d s  f o r  an unknown d e p t h  below t h e  

zone o f  s econda ry  enr ichment .  A number o f  h o l e s  have  

been d r i l l e d  i n t o  t h e  pr imary  zone f o r  t h i c k n e s s e s  o f  - 
500 t o  1 ,000  f e e t ,  w i t h o u t  any a p p a r e n t  marked d e c r e a s e  

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

DIAMOND DRILLING 

About 49 diamond d r i l l  h o l e s  have been d r i l l e d  

( ' B Q 1 w i r e l i n e ) ,  about  25 of t h e s e  a t  600 t o  1 ,000  f t .  

s p a c i n g ,  t h e  r e s t  a r e  a t  400 f t . s p a c i n g .  C l o s e r  s p a c i n g  

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

s e c t i o n  of  t h e  d e p o s i t .  C o r e  r e c o v e r y  was 90 - 93%; 

t h e r e  was no r e t u r n  o f  d r i l l i n g  w a t e r ,  and s o  no s l u d g e  

samples  were t a k e n .  The re  i s  t h u s  a  p o s s i b i l i t y  t h a t  

a  s m a l l  p o r t i o n  o f  molybdeni te  v a l u e s  have been l o s t .  

A number, o f  l a r g e  d i a m e t e r  "down-the-hole" p e r c u s s i o n  

d r i l l  h o l e s  a r e  now i n  p r o g r e s s .  I n  t h i s  c a s e  a l l  t h e  

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

' sample t h a n  diamond d r i l l i n g .  



Three  l a b o r a t o r i e s  have  been used : "Lor ing" ,  "Coas t -E ld r ige" ,  

and"Seymourn a l l  r e p o r t e d l y  used  a tomic  a b s o r p t i o n  

t e c h n i q u e s .  

Seymour a s s a y s ,  which a r e  u s e d  a s  t h e  b a s i s  o f  

" I n v e n t o r y  of  M i n e r a l i s a t i o n "  c a l c u l a t i o n s ,  a r e  

c o n s i s t e n t l y  lower t h a n  "Lor ing"  o r  "Coas t -E ld r idge"  

a s s a y s ;  p a r t i c u l a r l y  w i t h  r e s p e c t  t o  molybdenum. 

RESERVES 

(Brameda 's  c o n s u l t a n t s  Chapman,Wood & Griswold  r e f e r  

t o  " I n v e n t o r y  of M i n e r a l i s a t i o n "  r a t h e r  t h a n  "Ore 

Rese rves" ,  i n  acknowledgment o f  t h e  u n c e r t a i n t i e s  

i n v o l v e d  a t  t h i s  e a r l y  s t a g e  of  i n v e s t i g a t i o n . )  

Rese rves  have  been c a l c u l a t e d  i n  two ways: - 
1) By computer:"Trend S u r f a c e  A n a l y s i s  Technique" 

2 )  By hand, c o n v e n t i o n a l  po lygona l  b lock  method. 

1. Computer "Trend S u r f a c e  A n a l y s i s  Technique" 

The computer method d i v i d e s  t h e  m i n e r a l i s e d  zone 

i n t o  100 f t . c u b i c  b l o c k s ;  a s s i g n s : t h e  "most p r o b a b l e "  

g r a d e  t o  each  b lock  on t h e  b a s i s  o f  a  s t a t i s t i c a l  

t r e a t m e n t  o f  v a r i a t i o n s  of  g r a d e  i n  t h r e e  d imens ions ;  

and compi l e s  t o t a l  tonnage  w i t h i n  a  s e r i e s  o f  g r a d e  

c a t e g o r i e s ,  a l s o  compi l e s  t onnages  above a s e r i e s  

o f  c u t - o f f  g r a d e s .  

While t h i s  t e c h n i q u e  i s  l o g i c a l  and c o n s i s t e n t ,  t h e r e  

i s  a c a p a c i t y  t o  p r e d i c t  and u s e  e x t r a p o l a t e d  g r a d e s  



which a r e  h i g h e r  t h a n  t h e  h i g h e s t  r e a l  a s s a y  o b t a i n e d  

i n  d r i l l i n g .  Because t h e  c a l c u l a t i o n s  a r e  based  on 

r e l a t i v e l y  few and wide ly  spaced  d r i l l  h o l e s ,  t h e  

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

r e a s o n  I b e l i e v e  t h e  computer r e s u l t  i n  t onnage  and 

m e t a l  c o n t e n t  i s  p o s i t i v e l y  b i a s e d  i n  comparison 

w i t h  t h e  c o n v e n t i o n a l  "Polygonal  Block" t e c h n i q u e .  

2. Hand C a l c u l a t i o n ,  "Polyoonal  Block" Technique 

Reserves  a r e  compiled w i t h i n  t h e  two c l a s s e s  of  

m i n e r a l i s a t i o n :  Pr imary  and Secondary.  

Wi th in  each  c l a s s  t h e  a v e r a g e  g r a d e  and d e p t h  of d r i l l  

h o l e s  i s  a s s i g n e d  t o  po lygona l  b l o c k s  e x t e n d i n g  400 f t .  

o r  less from t h e  d r i l l  h o l e  a t  t h e  c e n t e r  of each  b l o c k  

(Ca tegory  " J i l t ) .  Ca t ego ry  "B" c o n s t i t u t e s  r e s e r v e s  

l y i n g  between b l o c k s  s o  d e f i n e d  a s  w e l l  a s  m i n e r a l i s a t i o n  

e x t e n d i n g  200 f t .  h o r i z o n t a l l y  beyond t h e  po lygona l  

b l o c k s  on t h e  p e r i m e t e r  of  t h e  m i n e r a l i z e d  zone.  

T h i s  c a l c u l a t i o n  h a s  s i m i l a r l y  been  based  on r e s u l t s  

of  r e l a t i v e l y  w ide ly  spaced  d r i l l i n g ,  and t h e  r e s u l t i n g  

ave rage  g r a d e  i s  v e r y  s & i t i v e  t o  t h e  e f f e c t  of 

d r i l l  h o l e  number P-22. 

(P-22 b l o c k :  - 
Secondary 10 ,669 ,000  t o n s  O 1.019% Cu, 0.402%MoS2 

Pr imary  36 ,524 ,000  t o n s  O 0.402% C u ,  0.061%MoS2: 

S e v e r a l  h o l e s  have been  completed i n  t h e  V i c i n i t y  of  

P-22, s i n c e  t h e  above c a l c u l a t i o n s  were made. Of t h e s e ,  

a s s a y s  f o r  P-31 are a v a i l a b l e .  Although t h e  g r a d e  of  



P-31 i s  above a v e r a g e  g r a d e ,  it r e d u c e s  t h e  e f f e c t  

of  P-22. Acco rd ing ly ,  Ca tegoryUA" r e s e r v e s  h a v e  been  

r e c a l c u l a t e d ,  u s i n g  P-31, t o  g i v e  "Rev i sed  C a t e g o r y  A- 

Rese rves " .  T a b l e  I summarizes "Computer r e s e r v e s " ,  

"Po lygona l  Block,  C a t e g o r y  A and B R e s e r v e s " ,  and 

"Rev i sed  Ca t ego ry  A R e s e r v e s " .  

T a b l e  I 

1, Computer R e s e r v e s  

" T o t a l  above 0.20% Cu e q u i v a l e n t "  

Tons Average Grade - 
663,497,340 0.37% Copper E q u i v a l e n t  

2. Po lygona l  Block (assuming  p i t  c u t - o f f  g r a d e  
0.19% Cu E q u i v a l e n t  

Tons %Cu %MoS2 %Copper E q u i v a l e n t  -- 
C a t e g o r y  A 

Secondary  153,977,000 0 .373  0 .027  0.429 

P r imary  278,018,000 0 .219  0 .043  0 .309 

T o t a l  A 431,995,000 0.'274 0 .037  0.352 

Ca t ego ry  B 

Secondary  63,846,000 0 .251 0 .017  0 .287 

P r imary  79,152,000 0 .174  0 .027  0 .230 

T o t a l  B  142 ,998 ,000  0 .208 0.022 0 .255 

T o t a l  A+B 574,993,000 0 .257  0 .033 0 .327 

3.. "Rev i sed  Ca t eqo ry  A"  

. Secondary  152 ,395 ,000  0 .365 '  0 .0277 0 .422 

P r imary  275,538,000 0 .213 0.0420 0 .300  

T o t a l  427,933,000 0 .267 0.0369 0 .340 



For  t h e  purpose of t h i s  s t u d y  t h e  "Revised Category  

A Reserves"  a r e  r ega rded  a s  " d r i l l  i n d i c a t e d  r e s e r v e "  -- 

f o r  t h e  b a s i s  of c a l c u l a t i o n s .  T h i s  i n v o l v e s  t h e  

major assumption of c o n t i n u i t y  between wide ly  spaced 

h o l e s ,  The bulk  of V a t e g o r y  Bl1 r e s e r v e s  a r e  

cons ide red  t o  b e  'too u n c e r t a i n  a t  p r e s e n t  t o  b e  used 

as a b a s i s '  of f u r t h e r  c a l c u l a t i o n s .  

The h i g h e r  tonnages  and g r a d e s  i n d i c a t e d  by t h e  

computer r e s u l t s  and by t h e  Polygonal  Block 

Category  A and Category  B should  b e  r ega rded  a s  

i n c l u d i n g  " p o t e n t i a l  r e s e r v e s "  which may subsequen t ly  

be  confirmed a s  development d r i l l i n g  c o n t i n u e s .  



ANALY S  I S  

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

e x i s t s  a r ange  o f  r e s e r v e  v e r s u s  c u t - o f f  g r a d e  s i t u a t i o n s  

t o  b e  a s s e s s e d  f o r  f e a s i b i l i t y .  

For  t h e  p r e s e n t  pu rpose  time p e r m i t s  o n l y  a  s i m p l e  s t u d y .  

T h e r e f o r e ,  t h e  c a l c u l a t i o n s  a r e  based  on t h e  f o l l o w i n g  

r e s e r v e s :  

1. Secondary 152,395,000 t o n s  0.365% Cu 0.0277% MoS2 

2.  P r imary  275,538,000 t o n s  0.213% Cu 0.042 % MoS2 

T o t a l  427,933,000 t o n s  0.267% Cu 0.0369% MoSa 

I t  i s  assumed t h a t  a l l  o f  (1) c o u l d  b e  mined b e f o r e  mining from 

( 2 )  a l t h o u g h  t h i s  sequence  n i g h t  n o t  c o r r e s p o n d  t o  t h e  

optimum p i t  d e s i g n .  

FACTORS: a p a r t  from g r a d e  and tonnage  

1. M e t a l l u r g y  2.  S m e l t e r  c o n t r a c t  3 .  C a p i t a l  c o s t s  

4. Opera t ing  c o s t s  5. T r a n s p o r t a t i o n  6. O f f - s i t e  c o s t s  

7.  L i f e  8. T a x a t i o n  

Many f a c t o r s  c a n  b e  app rox ima te ly  a s s e s s e d  by ana logy  w i t h  

f i g u r e s  from t h e  d e t a i l e d  f e a s i b i l i t y  s t u d y  o f  Brenda Mines,  

which was p l a c e d  a t  my d i s p o s a l .  



METALLURGY - 

Some bench- sca l e  t e s t s  have been done on Cas ino  d r i l l  c o r e .  

While p r e l i m i n a r y  r e s u l t s  show t h a t  r e c o v e r i e s  of  90 t o  93% 

can  b e  ach ieved  f o r  Cu and MoS i n  some c a s e s ,  t h e s e  r e c o v e r i e s  2  
have  a p p a r e n t l y  been o b t a i n e d  a t  t h e  e x p e n s e , o f  c o n c e n t r a t e  

g r a d e .  

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

Cu 88% 

MoS 82%. 

The Cas ino  molybdenum g r a d e  i s  l e s s  t h a n  h a l f  t h a t  o f  Brenda, 

and i t  i s  assumed t h a t  Cas ino  molybdenum r e c o v e r y  may b e  

somewhat lower .  T h e r e f o r e ,  i n  t h i s  Cas ino  s t u d y ,  t h e  f o l l o w i n g  

r e c o v e r i e s  a r e  used:  

Cu 88% 

MoS2 80%,  

u n d e r  ' t h e  a l t e r n a t i v e  c o n d i t i o n s :  - 
a )  Assuming t h a t  copper  c o n c e n t r a t e  o f  g r a d e  o f  26% Cu 

c a n  b e  o b t a i n e d  f o r  b o t h  pr imary  and  seconda ry  o r e  

b) Assuming p r imary  c o n c e n t r a t e  26% Cu, b u t  s econda ry  
c o n c e n t r a t e  19%. (Cas ino  bench t e s t s  i n d i c a t e  
some problems i n  upgrad ing  seconda ry  c o n c e n t r a t e s . )  

The f o l l o w i n g  b a s i s  of  payment i s  assumed: - '  

Pay ( c o n t a i n e d  copper  l e s s  one  u n i t )  @ 4 LME 

Charges:  Sme l t ing  US$ 1 5  p e r  d r y  s h o r t  t o n  

R e f i n i n g   US^ 2 .5  p e r  1b . coppe r  p a i d  f o r .  

Haulage from Cas ino  t o  s h i p  a t  Skagway assumed as f o r  A n v i l ;  

a t  Can.$ 18 .00  p e r  s h o r t  t o n .  

Note: C o s t s  beyond SXagway have n o t  been i n c l u d e d .  

- 11 - 



- - -- ---- 
T a b l e  II 

- _ _  

NET SMELTER RETURN PER SHORT TON MILLED - -- - 
---- -- 

P r i c e  . f o r  Copper  

- -- 
Can.$ Can.$  Can.$ Can. $ Can.$ . Can,$  

a )  S e c o n d a r y  O r e  
C o n c e n t r a t e  26%Cu, 
i n c l . p a y m e n t  f o r  
molybdenum c o n c e n t r a t e  
Can .  $ 1 . 7 2 / l b .  a t  mine 

b )  S e c o n d a r y  O r e  
C o n c e n t r a t e  19%Cu, 
i n c l . p a y m e n t  f o r  
molybdenum c o n c e n t r a t e  

c )  P r i m a r y  O r e  
C o n c e n t r a t e  26%Cu, 
i n c l . p a y m e n t  f o r  
molybdenum c o n c e n t r a t e  

(Payment f o r  p r e c i o u s  m e t a l  c o n t e n t  o f  " 

c o n c e n t r a t e s  h a s  n o t  b e e n  c o n s i d e r e d . )  



C A P I T A L  COSTS 

The f o l l o w i n g  c a p i t a l  c o s t s  of b r i n g i n g  an o p e r a t i o n  t o  

p r o d u c t i o n  a t  Cas ino  a r e  assumed, i n c l u d i n g  o f f - s i t e  c o s t s .  

S i z e  o f  M i l l  

20,000 t . p . d .  ' 

30,000 t . p . d .  

40,000 t . p . d .  

50,000 t . p . d .  . 

60,000 t . p . d .  

75,000 t . p . d .  

100 ,000  t . p . d .  

Can.$ 

66,000,000 ( 6 6  m i l l i o n )  

87,000,000. 

102,900,000 

112,500,000 

127,500,000 

l5O,OOO, 000 

183,000,000 

The 20,000 t . p . d .  c a p i t a l  c o s t  h a s  been t aken  a t  Brenda c o s t s  

+ 10%; c o s t s  f o r  l a r g e r  p l a n t s  have  been e x t r a p o l a t e d .  

OPERATING COSTS 

I t  i s  assumed t h a t  o p e r a t i n g  c o s t s  a t  Cas ino  w i l l  b e  

" ~ g e n d a  c o s t  + 5%". 

mine/ 
I t  i s  assumed t h a t  t h e  o v e r a l l  s t r i p p i n g  r a t i o  t-0 m i l l i o n  t o n  

r e s e r v e  i s  1 . 4  t o  1, and t h a t  t h i s  r a t i o  i s  c o n s t a n t  t h roughou t  

t h e  l i f e  o f  t h e  p i t .  

B r e n d a C o s t s  (20,000 t . p . d . 1  Brenda Cas ino  

Mine 2 0 k . p e r  t o n  rock  moved 
= 2.4 x 20 0.480 

M i l l  0 .855 4 
Overhead A d m i n i s t r a t i o n  0.220'  

$ 1 .56  + 5% = $ 1 .64  ------ ------ ------ ------ 
p e r  t o n  m i l l e d  



P l a n t  S i z e  
t . p . d .  

TRANSPORTATION 

Cas ino  Opera t ing  C o s t  
Can. $ / ton  m i l l e d  

I t  i s  assumed t h a t  c o s t  o f  s h i p p i n g  c o n c e n t r a t e  t o  Skagway, 

i n c l u d i n g  h a n d l i n g  t o  s h i p ,  w i l l  be  t h e  same a s  f o r  Anv i l  

(Can.$ 1 8 . 0 0 / d . s . t . ) .  

Anv i l  i s  a lmos t  e x a c t l y  t h e  same d i s t a n c e  from Skagway. 

The r o a d  d i s t a n c e  t o  Carmacks i s  abou t  100 miles . /  Approximately 

100 m i l e s  o f  a c c e s s  road  i s  r e q u i r e d  from Carmacks t o  Cas ino .  

T h i s  would b e  p rov ided  by improving e x i s t i n g  w i n t e r  r o a d s  t o  

. "permanent  a c c e s s  road"  s t a n d a r d s ,  and/or  c o n s t r u c t i o n  of 

a new r o a d ,  ' f o r  which F e d e r a l  Government a s s i s t a n c e  c o u l d  be 

p r o v i d e d  u p  t o  2/3 c o s t  o f  c o n s t r u c t i o n ,  b u t  n o t  more t h a n  

15% o f  t h e  i nves tmen t  i n  t h e  o p e r a t i o n  p r i o r  t o  p r o d u c t i o n .  

I t  i s  a l s o  p o s s i b l e  t h a t  a new road  j o i n i n g  Carmacks t o  t h e  

A laska  Highway would b e  r o u t e d  so a s  t o  r e d u c e  t h e  l e n g t h  

o f  t h e  Cas ino  a c c e s s  road .  

OFF-SITE REQUIREMENTS 

WATER SUPPLY 

S i t u a t i o n  - s i m i l a r  t o  Brenda; t h e  a l t e r n a t i v e s  

a r e :  c o n s t r u c t i o n  of  12  m i l e s  o f  p i p e l i n e  o r  c o n s t r u c t  

a  dam n e a r  t h e  m i n e s i t e .  



HYDRO-ELECTRIC POWER 

F e d e r a l  Government i s  l i k e l y  t o  assume t h e  c a p i t a l  bu rden ;  

t h e  c o s t  t o  mine would t h e r e f o r e  b e  based  on consumption.  

TOWNS I T E  

It i s  l i k e l y  t h a t  F e d e r a l  Government would p r o v i d e  s e r v i c e d  

t o w n s i t e ,  w i t h  l o t s  t o  be s o l d  t o  t h e  company t o  b u i l d  h o u s e s .  

LIFE 

It i s  a p p a r e n t  t h a t  a  s h o r t - l i v e d  o p e r a t i o n  would b e  f e a s i b l e  

i n  t h e o r y ,  min ing  o n l y  a  r e l a t i v e l y  small  h igh -g rade  p o r t i o n  

o f  r e s e r v e s .  It i s  q u i t e  c l e a r ,  however, t h a t  a s  an o p e r a t i o n  

a t  Cas ino  w i l l  b e  s t r o n g l y  dependen t  on F e d e r a l  a s s i s t a n c e ,  

such a s s i s t a n c e  would not b e  made t o  s u p p o r t  a  " h i g h  g r a d i n g "  

f o r  ro.ad, r a i l w a y ,  t o w n s i t e  c o n s t r u c t i o n  etc.  a re  l i k e l y  

i ; o p e r a t i o n  r e s u l t i n g  i n  l o s s  o f  low g r a d e  r e s o u r c e s .  A s s i s t a n c e ]  
I 1 

t o  be r e l a t e d  t o  a minimum l i f e  o f  1 5  t o  2 0  y e a r s .  
I 
\ 
i 



ASSESSMENT 

A series of  qu ick  c a l c u l a t i o n s  were made o f  t h e  t i m e  t o  

r e t u r n  l o a n  c a p i t a l  ( n p a y  back t i m e ' ) ,  a t  8 1 / 2  X compound 

i n t e r e s t ,  d i s r e q a r d i n q  t a x e s ,  f o r  20, 30,  40, 50,  60 ,  75, 

and 100,000 t o n  p e r  day  o p e r a t i o n .  

V a r i a b l e s  c o n s i d e r e d  were:  

Copper p r i c e  from 359: by  inc remen t so f  59: t o  60c ( U S )  

p e r  l b  

a) Assuming c o n c e n t r a t e  g r a d e  of 26% Cu, 

b) Assuming c o n c e n t r a t e  g r a d e  of 19% Cu. 

RESULTS 

1.) A t  coppe r  p r i c e s  o f  55 t o  60c "pay back" t i m e  i s  

6 y e a r s  o r  less a t  20,000 t .p.d.  Under p r e s e n t  

scheme of  t a x a t i o n ,  such s h o r t  pay back times w i l l  

n o t  b e  much a f f e c t e d  by  t a x e s .  

2 . )  The e f fec t  o f  r e d u c i n g  c o n c e n t r a t e  g r a d e  f rom.26% 

t o  1 9 5  i s  abou t  t h e  same a s  a  2 .5c / lb  d e c r e a s e  f n  - - 

copper  p r i c e .  

3.) An i n c r e a s e  i n  c o s t  of hau lage  from Cas ino  t o  s h i p  

a t  Skagway from $18.00 t o  632.oo/s. t .  s i m i l a r l y  h a s  

t h e  effect  of a  2.50 d e c r e a s e  i n  copper  p r i c e .  

4.) A t  p r i c e s  of  40 t o  4 5 c / l b ,  an  o p e r a t i o n  on t h e  s c a l e  

of  50,000 t o  60,000 t.p.d. i s  i n d i c a t e d  f o r  "pay backt1  

w i t h i n  t e n  y e a r s .  



METRLL . C R I T E R I A  - FOR OPERATIOI\!S AT C A S I N O  

Although a s  t h e  B r m e d a  p r o p o s a l  now s t a n d s  M e t a l l  c a n  

e a r n  an  i m p o r t a n t  e q u i t y  p o s i t i o n  i n  C a s i n o ,  t h e  C a s i n o  

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

f i n a n c i n g  of  a  major ,  long-term s o u r c e  of coppe r  c o n c e n t r a t e  

o r  b l i s t e r  copper .  I n  s u c h  a  c a s e  a  f a s t  r e t u r n  of  l o a n  

c a p i t a l  i s  o f  l e s s  immediate  conce rn  t h a n  a  l o n g  l i f e  

w i t h  a  low d e g r e e  of  u n c e r t a i n t y  7 

It i s  s u g g e s t e d  t h a t  t h e  c r i t e r i a  f o r  a  Cas ino  o p e r a t i o n  

shou ld  be  "pay b a c k w  w i t h i n  10 y e a r s  a t  coppe r  p r i c e s  

n o t  exceed ing  45c ( 4  LME).  

Acco rd ing ly ,  c a s h  f l o w  c a l c u l a t i o n s  were  made f o r  a  

60,000 t . p , d ,  o p e r a t i o n .  

RESULTS OF CASH FLOW CALCULATIONS 
$ 

60,000 t,p. 'd, C a p i t a l  r e q u i r e d  127 ,500 ,000 ,oo  

E q u i t y  assumed 

Loan c a p i t a l  

D e p r e c i a b l e  A s s e t s  $91,000,000 (30% d e c l i n i n g  b a l a n c e )  

P r e p r o d u c t i o n  Expenses $20,000,000. 

Three  y e a r  t a x  h o l i d e y ,  tax ra te  39% of t a x a b l e  income, 

A. P r i c e  of  co9ne r  4 0 ~  ( U S ) / l b ,  c o p p e r  c o n c e n t r a t e  
g r a d e  26% Cu. 

1. Secondary o r e  of  a b o u t  1 5 1  m i l l i o n  t o n s  i s  d e p l e t e d  

i n  t h e  8 t h  y e a r  o f  o p e r s t i o n s .  

2. P r imary  o r e  of a b o u t  278  m i l l i o n  t o n s  i s  mined 

t h e r e a f t e r ,  a t  r educed  n e t  smelter r e t u r n .  



3 .  Loan c a p i t a l  i s  r e t u r n e d  w i t h  i n t e r e s t  a t  

8 1/2%, i n  9  1 /2  y e a r s  of  o p e r a t i o n .  

4. T h e r e a f t e r  n e t  c a s h  f l o w  a f t e r  t a x a t i o n  i s  abou t  

$ 6 m i l l i o n  p e r  y e a r  f o r  10  1/2 y e a r s .  

5. L i f e :  20 y e a r s ,  ba sed  on t o t a l  r e s e r v e  of 

430 m i l l t i o n  tons .  

6. P r o d u c t i o n :  Years  1 - 7 67,450 t o n s  Cu. 
5 ,584 ,000  IbsMo, 

Year 8 44,713 t o n s  Cu. 
7 ,918,000 l b s  Mo, 

Years  9 - 20 39,362 t o n s  Cu. 
8 ,467,200 l b s  Mo. 

B. P r i c e  of c o E e r  45c,  copper  c o n c e n t r a t e  26% - 
Loan c a p i t a l  i s  r e t u r n e d  i n  abou t  5  1 /2  y e a r s ,  t h e r e -  

a f t e r  n e t  c a s h  f l o w  a f t e r  t a x  i s  a b o u t  $10.5 m i l l i o n  

per  y e a r  f o r  14  1 /2  y e a r s .  

C. P r i c e  of coppe r  60c ,  copper  c o n c e n t r a t e  26% 

Loan c a p i t a l  r e t u r n e d  i n  3  y e a r s ,  t h e r e a f t e r  n e t  

c a s h  f l o w  a b o u t  $22.6 m i l l i o n  f o r  17 y e a r s .  

D. P r i c e  of c o p a e r  45c,  s econda ry  o r e  c o n c e n t r a t e  
q r a d e  19% Cu, 
&------------ 

Loan c a p i t a l  r e t u r n e d  i n  about  6 1 / 2  y e a r s ,  t h e r e a f t e r  

n e t  c a s h  f l o w  a f t e r  t a x  i s  abou t  $9.4 m i l l i o n  f o r  

1 3  1 /2  y e a r s .  



CONCLUSIONS (Note  t h a t  t h e s e  c o n c l u s i o n s  have been  
r eached  w i t h o u t  b e n e f i t  of  a  v i s i t  t o  
t h e  Cas ino  p r o j e c t )  / 

1. Diamond d r i l l i n g  c o x p l e t e d  s o  f a r  i s  -- much t o o  wide ly  

spaced  t o  a l l ow any d e f i n i t e  c o n c l u s i o n s  a s  t o  r e s e r v e s ,  

2. However, i f  t h e  maior assumpt ion  - i s  made t h a t  t h e r e  

i s  c o n t i n u i t y  of  g r a d e  and d imens ions  of m i n e r a l i s a t i o n  

between wide ly  spaced  sampling p o i n t s ,  430 m i l l i o n  t o n s  

might be  c o n s i d e r e d  d r i l l  i n d i c a t e d ,  a t  0.267% Cu, 

0.0369% MoS2. 

3,  The g r a d e  quo ted  i s  v e r y  s e n s i t i v e  t o  t h e  e f f e c t  of  

one v e r y  h i g h  g r a d e  h o l e  (P-22), and t h e  r e s u l t  of  

a number of  c lo se - spaced  h o l e s  t o  t e s t  t h e  e x t e n t  of  

t h e  h i g h  g r a d e  zone w i l l  be c r i t i c a l ,  The n a t u r e  o f  

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

d r i l l i n g  mav s u b s t a n t i a l l y  i n c r e a s e  r e s e r v e s  and g r a d e ,  

o r  on t h e  o t h e r  hand,  i t  may s u b s t a n t i a l l y  r e d u c e  g r a d e  

and r e s e r v e s .  / 

4, It i s  n o t  c l e a r ,  a t  t h d  moment, whether  t h e r e  i s  any 

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

5. If subsequen t  d r i l l i n g  and b u l k  sampl ing  c o n f i r m s  

430 m i l l i o n  t o n s  a t  t h e  above g r a d e s ,  t h e r e  a p p e a r s  

t o  b e  a  good chance  t h a t  a  50 t o  60,000 t , p , d .  o p e r a t i o n  

.would b e  v i a b l e  a t  coppe r  p r i c e s  ( 4  LME) 40 t o  45c US, 

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

20 y e a r s ,  

- 19 - 



6. The "computer" e s t i m a t e  of 6G4 m i l l i o n  t o n s  above 

0.2% copper e q u i v a l e n t  may be t aken  a s  some i n d i c a t i o n  

of p o t e n t i a l .  For example t h e  Western p o r t i o n  of t h e  

rn inera l i sed  zone has  n o t  been d r i l l e d  t o  depth.  

There i s  a  f a i r  chance t h a t  f u r t h e r  d e t a i l e d  d r i l l i n g  

nay i n d i c a t e  a  t o t a l  tonnage of t h e  o r d e r  of 700 m i l l i o n  

t o  1 b i l l i o n  t o n s  necessa ry  t o  s u p p o r t  a  75,000 t o  

100,000 t .p ,d.  o p e r a t i o n .  
/ 

7. However, it must b e  r e i t e r a t e d ,  t h a t  whi le  tonnaqes 

of s e v e r a l  hundreds of m i l l i o n s  of t o n s  a r e  r easonab ly  

w e l l  a s s u r e d ,  a t  t h i s  e a r l y  s t a g e  of e x p l o r a t i o n /  

development d r i l l i n g  a  l a r g e  u n c e r t a i n t y  i s  s t i l l  

a t t a c h e d  t o  t h e  qgsde of.  t h e s e  tonnages./ ---....- 

It i s  t h e r e f o r e  e s s e n t i a l  t h a t  d e t a i l e d  development 

d r i l l i n g  should  c o n t i n u e  p a r t i c u l a r l y  t o  d e l i m i t  

a c c u r a t e l y  t h e  dimensions of h i g h e r  grade  s e c t i o n s ,  

.8 .  It would be  p o s s i b l e  t o  complete t h e  g r e a t e r  p a r t  

of r e q u i r e d  d r i l l i n g  by t h e  end of 1970 f i e l d  season,  

and t o  d e l a y  u n t i l  1 9 7 1  bulk sampling and p i l o t  m i l l  

t e s t s .  
1' 

9. However, such a  d e l a y  i s  n o t  cons ide red  d e s i r a b l e  o r  

p r a c t i c a l ,  because it i s  impor tan t  t h a t  bu lk  sampling 

be under taken a s  soon a s  p o s s i b l e  t o  provide  a 

c a l i b r a t i o n  of d r i l l i n g  r e s u l t s .  

10. It i s  apparen t  t h a t  me ta l lu rgy  i s  a s  c r i t i c a l  a s  

. grade ,  i t  t h u s  i s  v e r y  impor tan t  t h a t  p i l o t  m i l l  

t e s t s  proceed more o r  l e s s  c o n c u r r e n t l y  wi th  dr i l l ing .  



11. W e  have a  p a r t i c u l a r  i n t e r e s t  i n  p a r t i c i p a t i n g  i n  

a  s m e l t e r  o p e r a t i o n .  However, w e  s h o u l d  keep  i n  

mind t h a t  o t h e r  t tporphyry  coppe r "  d i s c o v e r i e s  a r e  

q u i t e  l i k e l y  i n  t h e  Dawson r a n g e ,  s o  t h a t  a smeltec 

s i t u a t e d  a t  Cas ino  might  n o t  n e c e s s a r i l y  b e  

dependent  o n l y  on t h e  Cas ino  o p e r a t i o n  f o r  c o n c e n t r a t e s .  
C 

12.  The 60,000 t o p e d .  o p e r a t i o n  was a s s e s s e d  on t h e  b a s i s  

of  s h i p p i n g  c o n c e n t r a t e s  v i a  Skagway. On t h e  

assumpt ion  t h a t  c o s t  p e r  t o n  of  s h i p p i n g  b l i s t e r  

copper  t o  Skagway i s  abou t  t h e  same a s  f o r  

c o n c e n t r a t e s  ($18.00) an o n - s i t e  smelter would o f f e r  

an  advantage  t o  t h e  mine of 10 t o  16e  p e r  t o n  m i l l e d .  

( T h i s  does  n o t  t a k e  i n t o  accoun t  c o s t s  beyond l o a d i n g  

t o  s h i p  a t  Skagway. 



SUMMARY AND RECODPlEXDATrONS 

1. D r i l l i n g  i s  t o o  wiciely spaced  t o  p e r m i t  d e f i n i t e  

c o n c l u s i o n s .  Tonnage and g r a d e  c a l c u l a t i o n s  a r e  

v e r y  s e n s i t i v e  t o  one o r  two h i g h e r  g r a d e  d r i l l  h o l e s .  

F u r t h e r  d r i l l i n g  may change r e s u l t s  s i g n i f i c a n t l y ,  

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

2,  However, making major  assumption - a s  t o  c o n t i n u i t y  of  

g r a d e  and d imens ion  between wide ly  spaced  d r i l l  h o l e s ,  

430 m i l l i o n  t o n s  might  b e  i n f e r r e d  c a p a b l e  of 

s u p p o r t i n g  a  v i a b l e  o p e r a t i o n  of 50,000 t o  60 ,000  t o n s  

p e r  day  f o r  a l i f e  of  20 y e a r s .  The p o t e n t i a l  i s  b e l i e v e d  

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

75,000 t o  100,000 t.p.d. o p e r a t i o n s .  

3, N o  d e f i n i t e  d e c i s i o n  c a n  b e  r eached  w i t h o u t  e x p e n d i t u r e  

of  4 t o  5  m i l l i o n  d o l l a r s  n e c e s s a r y  t o  comple t e  and 

a s s e s s  d e t a i l e d  d r i l l i n g ,  b u l k  sampling and p i l o t  

m i l l  o p e r a t i o n .  

RECOMMENDATIONS - 

1, It i s  e s s e n t i a l  t h a t  d e t a i l e d  d r i l l i n g  a t  400 f t  c e n t r e s  

o r  less shou ld  c o n t i n u e ,  w i t h  b u l k  sampling t o  check 

d r i l l  r e s u l t s ,  and p r o v i d e  p i l o t  m i l l  f e e d .  A s  m e t a l l u r g y  

i s  a s  c r i t i c a l  a s  g r a d e ,  p i l o t  m i l l  t es t s  shou ld  n o t  

b e  . de l ayed .  

2. W e  shou ld  r e g a r d  t h e  $4 t o  5 m i l l i o n  c o s t  of such  a  

programme as  t h e  n e c e s s c r y  p r i c e  of i n f o r m a t i o n  on 

which t o  b a s e  a f i n a l  d e c i s i o n  on a  p r o j e c t  o f  v e r y  

l a r g e  p o t e n t i a l ,  



3. A v i s i t  should  be  made t o  t h e  Casino p r o p e r t y  a s  soon 

a s  s u i t a b l e  weather  c o n d i t i o n s  permit .  

Toronto, 20 March 1970 

C JK/ t. 

APPENDIX - 

CJK 

1. Summary of "Computer" tonnage and grade  c a l c u l a t i o n s .  

2. "Polygonal Blockn Inven to ry  of M i n e r a l i s a t i o n .  

3. Casino development progra-mme 1970,  wi th  Sketch map 

showing proposed a d i t  d e v e l o p m e ~ t .  
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