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EXECUTIVE SUMMARY 

G l a n v i l l e Management L t d . was commissioned by Mr. R.A. 
Q u a r t e r m a i n to d e t e r m i n e the f a i r market v a l u e of the B l u e 
I c e P r o p e r t y . The a t t a c h e d v a l u a t i o n assumes no u n u s u a l 
c o n s t r a i n t s t o t h e e x p l o r a t i o n and d e v e l o p m e n t o f t h e 
P r o p e r t y . To be more s p e c i f i c , the P r o v i n c i a l Government 
r e s t r i c t i o n s imposed upon the development of the B l u e I c e 
P r o p e r t y due the f a c t that the c l a i m s a r e l o c a t e d i n W e l l s 
Gray P r o v i n c i a l Park were assumed t o have been e l i m i n a t e d 
f o r p u r p o s e s of t h i s v a l u a t i o n . In December, 1988, the 
M i n i s t r i e s of E n v ironment, and Mines and P e t r o l e u m R e s o u r c e s , 
announced t h a t e x p l o r a t i o n i n W e l l s G r a y Park would be 
p r o h i b i t e d and h o l d e r s of e x i s t i n g m i n e r a l t e n u r e s would be 
compensat ed. 

The B l u e Ice P r o p e r t y i s l o c a t e d i n t h e n o r t h w e s t c o r n e r 
o f the Kamloops M i n i n g D i v i s i o n , a p p r o x i m a t e l y 50 k i l o m e t e r s 
west of Valemont, B r i t i s h C o l u m b i a . P r e v i o u s work on t h e 
P r o p e r t y i n c l u d e d diamond d r i l l i n g and t r e n c h i n g ; however, 
due t o P r o v i n c i a l Government r e s t r i c t i o n s , no e x p l o r a t i o n has 
been c a r r i e d out s i n c e 1973. 

D r i l l i n g and t r e n c h i n g r e s u l t s i n one a r e a of t h e 
P r o p e r t y i n d i c a t e d a replacement ore body t h a t appears t o be 
economic on a s m a l l s c a l e of o p e r a t i o n . Four out of f i v e 
d r i l l h o l e s i n t h a t a r e a i n t e r e s e c t e d s i g n i f i c a n t g o l d 
m i n e r a l i z a t i o n , w i t h one h o l e a s s a y i n g 1.77 ounces per t o n 
o ver 12.3 f e e t . Based on the d r i l l r e s u l t s , and e s t i m a t i o n s 
as t o m i n i n g c o s t s , m e t a l l u r g i c a l r e c o v e r y , m i n i n g d i l u t i o n , 
and the g o l d p r i c e , we d e t e r m i n e d t h a t the p r e s e n t v a l u e of 
o n l y a p o r t i o n of the replacement zone i s a p p r o x i m a t e l y S I . 5 
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ion. However, there are a v a r i e t y of factors which 
indicate that the value of the whole property i s substan
t i a l l y greater. These i n c l u d e t h e following: 

1. Otfrer comparable zones a r e e x p e c t e d t o be found 
along the u n e x p l o r e d l i m e s t o n e band. 

2. F o r the cash f l o w c a l c u l a t i o n s we u t i l i z e d l e s s t h a n 
h a l f of the ore i n d i c a t e d o r i n f e r r e d by the diamond 
d r i l l h o l e s , s i n c e we o n l y assumed a s m a l l open p i t 
m i n i n g o p e r a t i o n of the known replacement zone. 

3. R e s e r v e s are s t i l l open, and one c o u l d e x p e c t e x t e n 
s i o n s a l o n g s t r i k e and at d e p t h (where o r e c o u l d be 
e x t r a c t e d v i a an a d i t or d e c l i n e ) . 

4. T h e w i d e s p r e a d s t o c k w o r k q u a r t z v e i n i n g i s 
a u r i f e r o u s , and c o v e r s an e x t e n s i v e a r e a o f t h e 
p r o p e r t y , i n d i c a t i n g the p o t e n t i a l f o r a l a r g e r open 
p i t d e p o s i t . 

5. The q u a r t z v e i n on t h e C a r i b o u c l a i m i s g o l d 
b ear i ng. 

Based on the f o r e g o i n g , i t i s my o p i n i o n t h a t the v a l u e 
of the whole B l u e I c e P r o p e r t y i s 50% g r e a t e r than the v a l u e 
of the r eplacement zone i t s e l f . C o n s e q u e n t l y , the t o t a l 
v a l u e of t h e Blue I c e P r o p e r t y would be a p p r o x i m a t e l y $2.2 
m i l l i o n . Such a v a l u e a l s o a p p ears i n l i n e w i t h what t h e 
"market" i s p a y i n g f o r g o l d o u n c e s i n t h e g r o u n d , as 
d i s c u s s e d on page 20. 



INTRODUCTION AND TERMS OF REFERENCE 

G l a n v i l l e Management L t d . was c o m m i s s i o n e d by Mr. R o b e r t 
Q u a r t e r m a i n , P r e s i d e n t of C o n s o l i d a t e d S i l v e r S t a n d a r d M i n e s 
L i m i t e d , t o d e t e r m i n e the f a i r market v a l u e o f the B l u e I c e 
P r o p e r t y . In o r d e r t o a c c o m p l i s h t h i s a s s i g n m e n t , the a u t h o r 
r e v i e w e d a v a r i e t y of r e p o r t s and documents as o u t l i n e d 
below, and met w i t h Mr. Q u a r t e r m a i n and Mr. A l P o t t e r , who 
have b o t h been on t h e p r o p e r t y . 

R e p o r t s and Documents Reviewed 

1. Annual R e p o r t , M i n i s t e r of Mines, 1938, P a r t "D". 

2. L e t t e r from Mr. A. L a n g l e y -to Mr. W.C. D o u g l a s s , 
G e n e r a l Manager of Kelowna E x p l o r a t i o n Co., d e s c r i b 
i n g the B l u e I c e P r o p e r t y , J a n u a r y 23, 1940. 

3. A n g l o - H u r o n i a n diamond d r i l l h o l e r e s u l t s and maps. 

4. Summary Report on the B l u e I c e P r o p e r t y by A.G. 
L a n g l e y , M. I n s t . M.M., August 12, 1938. 

5. Report on B l u e I c e , C a r i b o u , and F u t u r e P r i c e 
M i n e r a l C l a i m s by R. F e a r n l y , September 19, 1953. 

6. Report on the B l u e I c e Group by J.H. Hachey, March 
15, 1968 . 

7. Report on the B l u e I c e P r o p e r t y by R.A. Q u a r t e r m a i n , 
May, 1986. 

8. Correspondence between the P r o v i n i c a l Government and 
C o n s o l i d a t e d S i l v e r S t a n d a r d . 



VALUATION METHODOLOGIES 

Appendix I I p r o v i d e s an i n t r o d u c t i o n t o v a l u a t i o n t h e o r y 
and a d e s c r i p t i o n of v a l u a t i o n methods t h a t have been 
u t i l i z e d i n the p a s t . F o l l o w i n g a r e b r i e f d e s c r i p t i o n s o f 
the methods t h a t can be a p p l i e d t o d e t e r m i n e a v a l u e f o r t h e 
Blue I c e P r o p e r t y . 

D i s c o u n t e d Cash Flow Method 

I f cash f l o w s can be e s t i m a t e d w i t h some degree o f 
c e r t a i n t y , the d i s c o u n t e d cash f l o w method i s the p r e f e r r e d 
one. I n t h i s c a s e , I have u t i l i z e d t h e d i s c o u n t e d c a s h f l o w 
method t o determ i n e a v a l u e f o r the r e p l a c e m e n t zone ( i n t h e 
immediate a r e a o f diamond d r i l l h o l e s #1 t o #5 i n c l u s i v e ) . 

The d i s c o u n t e d cash f l o w method a c c o u n t s f o r a l l c a s h 
i n f l o w s (revenues) and o u t f l o w s (expenses) such as o p e r a t i n g 
c o s t s and c a p i t a l c o s t s . I t a l s o a c c o u n t s f o r r i s k , i n f l a 
t i o n , and the c o s t of money ( i n t e r e s t ) . The d i s c o u n t e d c a s h 
f l o w method i s f o r w a r d l o o k i n g ( t h a t i s , p a s t e x p e n d i t u r e s 
are i r r e l e v a n t ) and i s commonly u t i l i z e d f o r v a l u i n g m i n i n g 
p r o p e r t i e s . 

A d j u s t e d D i s c o u n t e d Cash Flow Method 

For r e s e r v e s t h a t a r e i n f e r r e d o r p r o j e c t e d , one can use 
a c o m b i n a t i o n of the d i s c o u n t e d cash f l o w method and a p r o b a 
b i l i t y a p p l i c a t i o n . T h i s p r o b a b i l i t y i s bas e d on a judgement 
of the l i k e l i h o o d of a c h i e v i n g t he p r o j e c t e d r e s e r v e s and 
p r o c e e d i n g t o p r o d u c t i o n a c c o r d i n g t o an e s t i m a t e d t i m e t a b l e 
and c o s t s c h e d u l e . 
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^ Parts of some of the above reports have been incorpor
ated in the attached valuation report. 

A f i e l d e x a m i n a t i o n of the p r o p e r t y was not made at thi s 
t i m e s i n c e the r e p o r t s t h a t I r e v i e w e d were p r e p a r e d by 
p r o f e s s i o n a l e n g i n e e r s or g e o l o g i s t s who have examined t h e 
p r o p e r t y . The most p e r t i n e n t i n f o r m a t i o n comes from d r i l l 
i n g , t r e n c h i n g , p r o s p e c t i n g and mapping. I n any c a s e , t h i s 
r e p o r t i s not a t e c h n i c a l r e p o r t , but r a t h e r a v a l u a t i o n 
document. 

The r e p o r t has been p r e p a r e d f o r the purpose of e s t a b 
l i s h i n g a v a l u e o f the B l u e I c e P r o p e r t y , and i s based on 
r e s u l t s of a c t u a l work p e r f o r m e d on the p r o p e r t y and on 
i n f o r m a t i o n t h a t was assembled at t h e time of p r e p a r a t i o n . 
W h i l e a l l c a r e has been t a k e n w i t h the c o m p i l a t i o n of t h i s 
r e p o r t , G l a n v i l l e Management L t d . hereby d i s c l a i m s any and 
a l l l i a b i l i t y a r i s i n g out of i t s use or c i r c u l a t i o n . 
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^ f r i a r s Per Ounce of Reserves 

Many b r o k e r s and a n a l y s t s e s t i m a t e the v a l u e of a gold 
d e p o s i t by m u l t i p l y i n g the ore r e s e r v e s i n ounces of gold by 
a " d o l l a r s per ounce of r e s e r v e s " f a c t o r e s t a b l i s h e d from 
market t r a n s a c t i o n s . 

Market C a p i t a l i z a t i o n 

The market c a p i t a l i z a t i o n of a Company w i t h one major 
p r o p e r t y c a n g i v e an i n d i c a t i o n o f t h e v a l u e o f t h a t 
p r o p e r t y . 

PROPERTY LOCATION/ACCESS 

The B l u e I c e P r o p e r t y i s l o c a t e d i n the n o r t h w e s t c o r n e r 
o f the Kamloops M i n i n g D i v i s i o n , i n a mountainous r e g i o n a t 
the h e a d w a t e r s o f Hobson Creek and of Azure and Raush R i v e r s 
( s e e a t t a c h e d p r o p e r t y l o c a t i o n map and F i g u r e 1 f r o m t h e 
1938 Report of t h e M i n i s t e r of M i n e s ) . D r a i n a g e from t h e 
a r e a i s s o u t h i n t o C l e a r w a t e r Lake, which i s d r a i n e d by t h e 
C l e a r w a t e r R i v e r i n t o the N o r t h Thompson R i v e r . D r a i n a g e t o 
t h e n o r t h i s by t h e Raush R i v e r which f l o w s i n t o t h e F r a s e r 
R i v e r near M c B r i d e , some 65 k i l o m e t e r s away. The h e a d w a t e r s 
o f t h e N o r t h Thompson R i v e r l i e a few m i l e s to the e a s t . 

There are t h r e e n a t u r a l r o u t e s i n t o the a r e a . One r o u t e 
i s by way of the N o r t h Thompson R i v e r , from G o s n e l l on t h e 
C a n a d i a n N a t i o n a l R a i l w a y , a d i s t a n c e of 70 k i l o m e t e r s . A 
second r o u t e i s 25 k i l o m e t e r s by t r a i l up Hobson Creek f r o m 
t h e head o f Hobson Lake. A t h i r d r o u t e i s up the v a l l e y o f 
t h e Raush R i v e r t o i t s headwaters, a d i s t a n c e of about 80 
k i l o m e t e r s. 

The p r o p e r t y i s r e a d i l y a c c e s s i b l e by h e l i c o p t e r from 
Valemont, 50 k i l o m e t e r s t o the e a s t . The c l o s e s t l o g g i n g 
road t e r m i n a t e s 20 k i l o m e t e r s southeast of the p r o p e r t y . 
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# TOPOGRAPHY/CLIMATE 

The a r e a l i e s amongst h i g h , g l a c i e r - c a p p e d m o u n t a i n s 
which r i s e t o e l e v a t i o n s i n e x c e s s of 8,000 f e e t . Few peaks 
i n t h e g e n e r a l v i c i n i t y exceed 9,000 f e e t i n e l e v a t i o n , b u t 
some rugged summits n o r t h of Rausch G l a c i e r and a t t h e he a d 
of t he No r t h Thmpson R i v e r may be c o n s i d e r a b l y h i g h e r . A l l 
of t h e h i g h e r peaks and most o f the more p r o m i n e n t r i d g e s 
bear g l a c i e r s w h i c h , as on the n o r t h p a r t o f the a r e a and a 
few m i l e s t o the s o u t h , may c o a l e s c e t o form e x t e n s i v e i c e 
f i e l d s . 

The c l i m a t e i s one o f heavy p r e c i p i t a t i o n . T i m b e r - l i n e 
p r o p e r i s a t an e l e v a t i o n o f 6,000 f e e t . The growth i n c l u d e s 
balsam, f i r , and s p r u c e , i n s i z a b l e s t a n d s l o c a l l y t o e l e v a 
t i o n s i n excess o f 5,000 f e e t . Brush i s not e x c e s s i v e l y 
t h i c k i n the upper p a r t s o f the v a l l e y . 

C o n s o l i d a t e d S i l v e r S t a n d a r d Mines L i m i t e d h o l d s 4 
c l a i m s c o v e r i n g t he main showings of the B l u e I c e P r o p e r t y , 
as f o l l o w s : 

CLAIM STATUS/OWNERSHIP/AGREEMENTS 

M i n e r a l C l a i m s R e cord No. 

(see a t t a c h e d map) 

Blue I c e No. 1 13318 
C a r i b o u No. 1 13319 
F u t u r e P r i c e No. 1 13320 
F u t u r e P r i c e No. 2 13321 
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S i l v e r S t a n d a r d Mines L t d . (N.P.L.) a c q u i r e d a 
i n t e r e s t i n the f o u r c l a i m s i n 1957, w i t h t h e r i g h t t o 
i n c r e a s e t h a t i n t e r e s t t o 75% by e x p e n d i n g an a d d i t i o n a l 
$ 15,000 on e x p l o r a t i o n . O w n e r s h i p o f t h e c l a i m s was 
t r a n s f e r r e d t o S i l v e r S t a n d a r d M i n e s L t d . ( N . P . L . ) on 
September 2, 1970. On June 21, 1985, the c l a i m s were 
r e g i s t e r e d i n the Company's new name, C o n s o l i d a t e d S i l v e r 
S t a n d a r d Mines L i m i t e d . 

HISTORY 

F r e d W e l l s s t a k e d a p a r t of what i s now the B l u e I c e 
g r oup i n 1923, but d i d not r e t u r n , and o t h e r s t a k i n g s were 
known i n t h i s l o c a l i t y i n t h e same y e a r . S e v e r a l e n g i n e e r s 
r e p o r t e d on the v a r i o u s h o l d i n g s i n 1926 and 1927, and i n 
1928 J o s e p h E r r i n g t o n of T o r o n t o o p t i o n e d a l l s t a k i n g s i n the 
a r e a . Under the d i r e c t i o n of h i s b o t h e r , W. E r r i n g t o n , a 
p a c k - t r a i l was b u i l t from t h e Raush V a l l e y near M c B r i d e on 
t h e C a n a d i a n N a t i o n a l R a i l w a y , up Raush R i v e r t o A z u r e R i v e r , 
a d i s t a n c e o f a p p r o x i m a t e l y 80 k i l o m e t e r s . A t r a i l was b u i l t 
t o t h e B l u e I c e , and a main camp was b u i l t a t A z u r e R i v e r 
c r o s s i n g . The o p t i o n s were r e l i n q u i s h e d i n 1931 and the 
Raush R i v e r t r a i l was abandoned. In 1933, A l b r e d a H o l d i n g 
Company, L i m i t e d , a p r i v a t e company w i t h head o f f i c e i n 
V a n c o u v e r , a c q u i r e d the B l u e I c e and War C o l t g r o u p s , but 
a p p a r e n t l y l i t t l e work was done and the groups were a l l o w e d 
t o l a p s e . 

The B l u e I c e Group, s u b s e q u e n t l y owned by W.R. J o h n s o n 
and A s s o c i a t e s of B l u e R i v e r , was r e l o c a t e d i n 1938 and, as 
the r e s u l t o f an e x a m i n a t i o n by A.G. L a n g l e y o f V a n c o u v e r , 
t h e Group was o p t i o n e d t o A n g l o - H u r o n i a n , L i m i t e d . A t r a i l 
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was c o n s t r u c t e d from Hobson Lake almost t o the camp, wher^^a 
c a b i n was b u i l t . Ten h o l e s were d r i l l e d , f o r a t o t a l l e n g t h 
of a p p r o x i m a t e l y 1,500 f e e t . 

I n 1953, Copper D r a b b l e p r e s e n t e d the c l a i m s t o R.W. 
W i l s o n . The B l u e I c e S y n d i c a t e was formed t o s t a k e 4 c l a i m s 
o v e r t h e m i n e r a l i z a t i o n , and S i l v e r S t a n d a r d was g r a n t e d a 
65% i n t e r e s t w h i c h i t can i n c r e a s e t o 75% by s p e n d i n g a 
f u r t h e r S15,000 on e x p l o r a t i o n . S i l v e r S t a n d a r d c a r r i e d o u t 
l i m i t e d work, and i n 1973 s t a k e d 24 p r o t e c t i o n c l a i m s a r o u n d 
the p r o p e r t y . However, the NDP Government o f the day made 
W e l l s G r a y a C l a s s A p a r k , which e f f e c t i v e l y c u r t a i l e d 
e x p l o r a t i o n of t h e p r o p e r t y . The f o u r c l a i m s have been 
p r o t e c t e d by an o r d e r - i n - c o u n c i 1 s i n c e 1973, and p e r m i s s i o n 
t o work t h e c l a i m s has been d e n i e d . 

GENERAL GEOLOGY/MINERALIZATION 

The g e n e r a l g e o l o g y of the r e g i o n i s d e s c r i b e d i n 
c o n s i d e r a b l e d e t a i l by M.S. Hedley i n the 1938 Report of t h e 
M i n i s t e r o f Mines ( P a r t "D"). In summary, the r o c k s w i t h i n 
t h e a r e a c o n s i s t o f a s e d i m e n t a r y s e r i e s of g r e a t t h i c k n e s s . 
These s e d i m e n t s c o n s i s t of P r e c a m b r i a n m a s s i v e q u a r t z i t e s , 
t h i n - b e d d e d p h y l l i t e , and l i m e s t o n e , and are t r a v e r s e d by 
many s u l f i d e - m i n e r a l i z e d q u a r t z v e i n s and s t o c k w o r k s i n a 
b e l t o v e r one k i l o m e t e r w ide. 

The l o w e r g r i t t y p h y l l i t e s are between 250 and 400 f e e t 
t h i c k . The c a l c a r e o u s p h y l l i t e s are about 300 f e e t t h i c k . 
The upper p h y l l i t e s a r e between 2,000 and 3,000 f e e t t h i c k . 
The upper q u a r t z i t e s a r e i n the neighbourhood of 5,000 f e e t 
t h i c k . The uppermost p h y l l i t e s are at l e a s t 1,000 f e e t 
t h i c k . The r o c k s have a r e g i o n a l s t r i k e of n o r t h 60 d e g r e e s 
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west, and major f o l d i n g i n t o b r o a d a n t i c l i n e s and s y n c l i ^ P s 
has o c c u r e d a l o n g t h i s d i r e c t i o n . The upper q u a r t z i t e s d i p 
s t e e p l y t o t h e n o r t h e a s t and a r e l o c a l l y o v e r t u r n e d immedi
a t e l y n o r t h e a s t of t h e B l u e I c e h o r i z o n . The q u a r t z v e i n s 
g e n e r a l l y t r e n d normal t o t h e s t r i k e o f the s t e e p l y southwest 
- d i p p i n g s t r a t a . 

M i n e r a l i z a t i o n c o n s i s t s o f p y r i t i c d e p o s i t s c o n t a i n i n g 
g o l d and s m a l l amounts o f s i l v e r . E x c e p t f o r l i m e s t o n e 
r e p l a c e m e n t on the B l u e I c e , a l l m i n e r a l i z a t i o n i s i n q u a r t z -
f i l l e d f r a c t u r e s . P y r i t e i s by f a r the most abundant 
m i n e r a l , b u t t h e r e a r e a l s o s m a l l and v a r i a b l e amounts o f 
g a l e n a , s p h a l e r i t e , c h a l c o p y r i t e , t e t r a h e d r i t e , and a r s e n o -
p y r i t e . 

Q u a r t z v e i n s . a r e v e r y common t h r o u g h o u t the a r e a and 
range i n s i z e from s t r i n g e r s and gashes t o v e i n s 30 and more 
f e e t wide. 

PROPERTY GEOLOGY/MINERALIZATION 

The r o c k s a r e a l l members of the upper q u a r t z i t e s : T h i n 
bands of p h y l l i t e o r q u a r t z - s e r i c i t e s c h i s t a r e t o be seen, 
and t h e s e r e p r e s e n t more s i l t y phases of the metamorphosed 
s a n d s t o n e s e r i e s . There i s one band of d a r k - g r e y l i m e s t o n e , 
about 20 f e e t wide, which extends a c r o s s the B l u e I c e and 
F u t u r e P r i c e c l a i m s and beyond. The s t i k e of the f o r m a t i o n 
i s about n o r t h 55 d e g r e e s west and the d i p i s 80 degrees or 
more t o the n o r t h e a s t . 
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There are three major areas of mineralization on the 
Blue Ice Property, as follows: 

1. Quartz Vein 

The q u a r t z v e i n , on the C a r i b o u c l a i m , i s w e l l exposed 
f o r o v e r 600 f e e t t o an e l e v a t i o n of 6,400 f e e t , a l o n g a 
l i n e t r e n d i n g a l i t t l e west of n o r t h . At the upper end, 
the v e i n i s 6 t o 8 f e e t wide and, f o r the r e m a i n d e r o f 
i t s l e n g t h , i s 4 t o 5 f e e t wide w i t h l o c a l e n l a r g e m e n t s 
t o 15 f e e t . 

M i n e r a l i z a t i o n c o n s i s t s of p y r i t e w i t h c h a l c o p y r i t e and 
s m a l l amounts o f g a l e n a and s p h a l e r i t e ( c h i e f l y at t h e 
upper end o f t h e e x p o s u r e ) . M i n e r a l i z a t i o n i s r e s t r i c t e d 
t o the uppermost 200 f e e t and t o the lowermost end o f t h e 
e x p o s u r e . The g r e a t e r p a r t of the v e i n i s b a r r e n . Three 
s e l e c t e d s a m ples were taken at the upper end, w i t h 
r e s u l t s as f o l l o w s : 

(1) From upper open-cut: G o l d , 0.62 oz p e r t o n ; 
s i l v e r , 2.4 o z . per t o n . 

(2) From second open-cut, f i n e p y r i t e : G o l d , 2.90 
o z . p e r t o n ; s i l v e r , 0.3 oz. per t o n . 

(3) A l m o s t s o l i d s u l p h i d e , i n c l u d i n g a l i t t l e 
c h a l c o p y r i t e and g a l e n a : G o l d , 0.60 oz. p e r t o n ; 
s i l v e r , 7.0 oz. per t o n ; copper, 2.1 p e r c e n t . 

2. L i m e s t o n e Band 

T h i s l i m e s t o n e band s t r i k e s a c r o s s the o t h e r t h r e e c l a i m s 
( B l u e I c e , F u t u r e P r i c e #1, F u t u r e P r i c e #2), and t o d a t e 
m i n e r a l i z a t i o n has been found i n two l o c a l i t i e s . A 
s e c t i o n o f t h e l i m e s t o n e band on the F u t u r e P r i c e #1 
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c l a i m i s h e a v i l y m i n e r a l i z e d w i t h p y r i t e , f o r m i i ^ p a 
replacement body of c o n s i d e r a b l e s i z e . A sample was 
c h a n n e l l e d i n s e c t i o n s a c r o s s a w i d t h of 18 f e e t , w i t h 
r e s u l t s as f o l l o w s : 

(1) F i v e f e e t from the n o r t h e a s t w a l l , n e a r l y s o l i d 
p y r i t e : G o l d , 0.74 o z . per t o n ; s i l v e r , 0.3 oz. 
per t o n . 

(2) Next 5 f e e t , 75 per c e n t p y r i t e : G o l d , 0.16 o z . 
per t o n ; s i l v e r , t r a c e . 

(3) Next f i v e f e e t , 75 p e r cent p y r i t e : G o l d , 0.24 
oz . p e r t o n ; s i l v e r , 0.6 o z . per t o n . 

Other samples were t a k e n s o u t h e a s t of t h i s l i n e : 

(1) Ten f e e t s o u t h e a s t , almost s o l i d f i n e p y r i t e 
near f o o t - w a l l , 2 f e e t wide: G o l d , 1.96 o z . per 
t o n ; s i l v e r , t r a c e . 

(2) T h i r t y f e e t s o u t h e a s t , a l m o s t s o l i d c o a r s e 
p y r i t e near c e n t r e , s e l e c t e d : G o l d , 0.62 o z . per 
to n ; s i l v e r , 0.4 oz. per t o n . 

(3) F o r t y f e e t s o u t h e a s t , 5 - f o o t c h a n n e l t o 1 f o o t 
from f o o t - w a l l , a v e rage s e c t i o n : G o l d , 0.28 o z . 
per t o n ; s i l v e r , 0.3 o z . per t o n . 

Stockwork Q u a r t z V e i n i n g 

To the e a s t of the l i m e s t o n e band i s a l a r g e a r e a of 
g o l d - b e a r i n g , s u l p h i d e - r i c h s t o c k w o r k q u a r t z v e i n i n g . At 
the most n o r t h e r l y e x p o s u r e , at the c l a i m p o s t s on the 
Blu e I c e C l a i m , 6,000 f e e t e l e v a t i o n , i s a k n o l l o f 
q u a r t z i t e s u r r o u n d e d by moraine (see F i g u r e 3* from t h e 

S i n c e 1938, when F i g u r e 3 was p r e p a r e d , the g l a c i e r has 
receeded a l m o s t 500 f e e t . 
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1938 R e p o r t o f the M i n i s t e r o f M i n e s ) . The m i n e r a l i 
z a t i o n was mapped, as exposed, i n c o n s i d e r a b l e d e t a i l i n 
1938, a l t h o u g h the f u l l c o m p l e x i t y i s not re p r o d u c e d i n 
F i g u r e 3. On t h e p l a n t h e c h i e f c o n c e n t r a t i o n s o f p y r i t e 
i n q u a r t z a r e i n d i c a t e d . The f u l l e x t e n t of t h i s complex 
o f q u a r t z v e i n i n g i s n o t known. 

As shown i n t h e p l a n , t h e t o t a l exposed l e n g t h i s 460 
f e e t and the g r e a t e s t w i d t h 120 f e e t ; i n d i v i d u a l w i d t h s 
o f q u a r t z a r e as g r e a t as 20 f e e t . One prominent d i r e c 
t i o n o f f i s s u r i n g i s n o r t h 55 degrees west, p a r a l l e l t o 
the f o r m a t i o n , a n o t h e r t r e n d s about n o r t h 30 d e g r e e s 
west, and a t h i r d n o r t h 15 degrees e a s t ; the d i p i n a l l 
i s v e r y s t e e p . Q u a r t z p a r a l l e l t o the b e d d i n g i s m o s t l y 
b a r r e n ; t h a t d i v e r g i n g 25 degrees from i t i s p o o r l y 
m i n e r a l i z e d . P y r i t e i s found t o o c c u r commonly i n s h o r t 
q u a r t z v e i n s and l e n s e s , and w i t h i n the l a r g e r q u a r t z -
b o d i e s as l e n s e s of v e i n s . 

Three o f the b e t t e r m i n e r a l i z e d samles have been r e p r o 
duced below: 

(1) Almost s o l i d p y r i t e : G o l d , 2.82 o z . per t o n ; 
s i l v e r , 1.8 o z . p e r t o n . 

(2) P y r i t e s t r i n g e r i n s c h i s t : G o l d , 1.44 oz. p e r 
to n ; s i l v e r , 1.6 o z . per t o n . 

(3) P y r i t e mass i n s c h i s t : G o l d , 0.68 oz. per t o n ; 
s i l v e r , 0.5 o z . p e r t o n . 

A n o t h e r a r e a o f q u a r t z - v e i n i n g w i t h l o c a l p y r i t e l i e s 
some 2,000 f e e t to t h e s o u t h e a s t (on the F u t u r e P r i c e 
c l a i m s ) a t e l e v a t i o n s beween 6,600 and 7,000 f e e t . The 
v e i n i n g t h e r e i s more w i d e l y spaced, the g e n e r a l i z e d 
p a t t e r n of w h i c h i s shown i n t h e upper p a r t of F i g . 3. 
Widths o f q u a r t z are e x t r e m e l y v a r i a b l e over l e n g t h s up 



/QSQO/Y. 

5 

< 

9 
Ye rns. 

SURVEY. 
S g < f Q Q j /." 

. J3LU£ JCE. 

• •}: .v. 

AzS-ay$ from Qazrl-z-

02. per fan 

O'/b 

0'ffo 

0 3Z 

Li/nesto** -Bind 

I 3 



14 

to 200 t o 300 feet. P y r i t e m i n e r a l i z a t i o n i s l o c ^ ^ L y 
a l m o s t s o l i d i n some v e i n s , o v e r w i d t h s from a few i n c h e s 
to s e v e r a l f e e t and f o r l e n g t h s o f a few t e n s of feet at 
the most. Samples o f w e l l - m i n e r a l i z e d q u a r t z i n c l u d e : 

(1) A c r o s s 10 i n c h e s o f a w e l l - m i n e r a l i z e d v e i n : 
G o l d , 0.80 o z . p e r t o n ; s i l v e r , 0.4 o z . p e r t o n . 

(2) A c r o s s 13 i n c h e s o f a s t r o n g l y - m i n e r a l i z e d v e i n : 
G o l d , 0.34 o z . p e r t o n ; s i l v e r , 2.1 o z . per t o n . 

(3) Q u a r t z c o n t a i n i n g 60 p e r c e n t p y r i t e , 200 f e e t 
n o r t h w e s t o f p o s t s ; G o l d , 0.32 o z . per t o n ; 
s i l v e r , 2.1 o z . p e r t o n . 

(4) A c r o s s 2 4 - i n c h v e i n , 80 p e r c e n t p y r i t e , 200 
f e e t e a s t o f p o s t s : G o l d , 0.52 o z . per t o n ; 
s i l v e r , 0.3 o z . p e r t o n . 

(5) Q u a r t z w i t h 60 p e r c e n t p y r i t e , from n o r t h 60 
degr e e s e a s t v e i n , e a s t o f p o s t s : G o l d , 0.66 o z . 
per t o n ; s i l v e r , 4.5 o z . p e r t o n . 

DRILL RESULTS 

The r e s u l t s of t h e 10 h o l e s d r i l l e d by A n g l o - H u r o n i a n a r e 
summarized below: 

H o l e s #1 t h r o u g h #5 (see a t t a c h e d p l a n p r o d u c e d by A n g l o -
H u r o n i a n ) were d r i l l e d t h r o u g h the l i m e s t o n e band on the 
F u t u r e P r i c e #1 c l a i m ; and t h e r e s u l t s a r e summarized below: 

Hole # GOLD GRADE (ounces p e r ton) 

Hole #1 T r a c e 
Hole #2 15' o f 0.41 ( i n c l u d i n g 10' o f 0.53) 
Hole #3 12.3' i f 1.77 
Hole #4 5' o f 0.18 
Hole #5 44' o f .05 
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ff H o l e s #1 and #2 were d r i l l e d from one l o c a t i o n , a p p r o x i -
a t e l y e i g h t y f e e t n o r t h w e s t o f h o l e s #3 and #4 (which were 

a l s o d r i l l e d from one l o c a t i o n ) . H o l e #5 was d r i l l e d a p p r o x 
i m a t e l y 70 f e e t s o u t h e a s t of h o l e s #3 and #4. 

H o l e s #6 t h r o u g h #10 (see a t t a c h e d p l a n r e p r o d u c e d from 
A n g l o - H u r o n i a n ) were d r i l l e d t h r o u g h the l i m e s t o n e band on 
the B l u e I c e c l a i m ; and the r e s u l t s are summarized below: 

H o l e # GOLD GRADE (ounces per ton) 

Hol e #6 8' of 0 .27 
Ho l e #7 2' of 0 .40 
Ho l e #8 6 ' of 0 .04 
Ho l e #9 7 ' of 0 .16 
H o l e #10 6' of 0 . 12 

Ho l e s #6, 7, 8, and 9 were d r i l l e d a p p r o x i m a t e l y 50 f e e t 
a p a r t , w h i l e h o l e #10 was d r i l l e d about 175 f e e t from h o l e 
#9 . 

EXPLORATION POTENTIAL 

T h e r e i s good e x p l o r a t i o n p o t e n t i a l i n s e v e r a l d i f f e r e n t 
areas of the B l u e I c e P r o p e r t y . A d d i t i o n a l r e p l a cement zones 
may be d i s c o v e r e d a l o n g the l i m e s t o n e band, or the massive 
s u l f i d e on the F u t u r e P r i c e #2 c l a i m may j o i n t at depth w i t h 
the massive s u l f i d e s on the Blue I c e c l a i m a l o n g the same 
h o r i z o n . In the 1938 R e p o r t of the M i n i s t e r of Mines the 
f o l l o w i n g quote s u p p o r t s t h i s p o s s i b i l i t y : 

" I t i s r e p o r t e d t h a t beneath the p r e s e n t g l a c i e r f r o n t 
t h e r e were w o r k i n g s i n past y e a r s , but t h a t a r e c e n t 
advance of the i c e has c o v e r e d t h e s e . The work was done, 
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i t i s said, on c r o s s - l e a d s . There i s e v i d e n c e of t h i s 
b e i n g so, but t h e r e was i n 1938 no p o s s i b i l i t y of c l i m b 
i n g b e n e a t h t h e i c e . In a d d i t i o n t o q u a r t z v e i n s t h e r e 
e x i s t s s t r o n g e v i d e n c e of t h e r e b e i n g a replacement-body 
b e n e a t h the i c e i n t h e presence of c o n s i d e r a b l e f l o a t i n 
the m o r a i n e n o r t h - w e s t of the g l a c i e r - s t r e a m d i s c h a r g e . 
S m a l l b l o c k s and b o u l d e r s t o h a l f a ton i n w e i g h t a r e to 
be s e e n , and i t i s not a t a l l l i k e l y t h a t t h i s f l o a t came 
from t h e body d e s c r i b e d above." 

The l a r g e a r e a o f g o l d - b e a r i n g , s u l f i d e - r i c h s t o c k w o r k 
q u a r t z v e i n i n g t o t h e e a s t of the l i m e s t o n e b e l t might l e a d 
t o a l o w - g r a d e b u l k tonnage o p e n - p i t . Chip and g r a b samples 
o v e r a l a r g e a r e a r e s u l t e d i n good g o l d a s s a y s , w i t h many 
r a n g i n g f r o m 0.25 ounces per ton t o over 1.00 ounce per t o n . 

VALUATION DETAILS FOR REPLACEMENT ZONE 

The r e p l a c e m e n t zone has been d r i l l e d o ver a l e n g t h o f 
150 f e e t , w i t h f o u r out of f i v e h o l e s i n t e r s e c t i n g s u b s t a n 
t i a l g o l d as f o l l o w s : 

10.0 f e e t o f 0.53 ounces per ton 
12.3 f e e t o f 1.77 ounces per t o n 
5.0 f e e t o f 0.18 ounces per ton 
5.0 f e e t o f 0.15 ounces per t o n ( e s t i m a t e d , based on 

44 f e e t o f .05) 

The w e i g h t e d a v e r a g e grade and w i d t h of the above i n t e r 
s e c t i o n s i s 0.89 ounces p e r ton and 8.1 f e e t , r e s p e c t i v e l y . 
A l l o w i n g , f o r t h e a n g l e o f i n t e r s e c t i o n , the w e i g h t e d a v e r a g e 
t r u e t h i c k n e s s w o u l d be 6.0 f e e t . 
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The actual mining grades and t h i c k n e s s that were assuuff 
are p r o v i d e d in the f o l l o w i n g s e c t i o n . 

ASSUMPTIONS 

1. A p p r o x i m a t e l y 60% o f t h e zone i s o r e (compared t o 
80%, based on 4 out o f 5 diamond d r i l l h o l e s ) . 

2. A verage g r a d e o f t h e i n - p l a c e o r e i s 0.85 ounces per 
t o n (compared t o t h e 0.89 ounces per t o n c a l c u l a t e d 
a b o v e ) . 

3. A v e r a g e w i d t h i s 6 f e e t . 

4. The zone e x t e n d s beyond the diamond d r i l l h o l e s one 
h a l f of t h e d i s t a n c e between . d r i l l h o l e s . As a 
r e s u l t , t he t o t a l l e n g t h would be 225 f e e t . 

5. The zone e x t e n d s t o d e p t h beyond the deepest d r i l l 
h o l e f o r a d i s t a n c e o f one h a l f of the d i s t a n c e from 
s u r f a c e t o the d e e p e s t d r i l l h o l e . As a r e s u l t the 
de p t h i s assumed t o a v e r a g e 225 f e e t . 

6. D e n s i t y of 10 c u b i c f e e t p e r t o n of o r e . 

7. M i n i n g d i l u t i o n of 20% at one q u a r t e r the average 
gr ade. 

CALCULATIONS OF MINERAL INVENTORY 

1. I n - P l a c e Tons: 

225' x 225' x 6' x 60% o r e = 18,225 t o n s 
10 
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^ 2 . M i n e a b l e Tons: 1.20 x 18,225 = 21,870 t o n s 

3. M i n e a b l e Grade: 18,225 x 0.85 = 15,491 
3,645 x 0.21 = 775 

21,870 x 0.74 = 16,266 

M i n e a b l e Grade - 0.74 ounces/ton 

POSSIBLE MINING METHODS 

There are s e v e r a l approaches which c o u l d be t a k e n t o mine 
the o r e zone, or zones, depending upon the amount and l o c a 
t i o n o f r e s e r v e s p r o v e n up by a d d i t i o n a l d r i l l i n g . Some o f 
t h e s e a r e as f o l l o w s : 

1. Open p i t m i n i n g down t o say 100 or 150 f e e t . 

2. S l o t m i n i n g ( m i n i n g the narrow ore " s l o t " w i t h an 
e x c a v a t o r w i t h a l o n g r e a c h ) . 

3. A c o m b i n a t i o n of open p i t mining and s l o t m i n i n g . 

4. Underground m i n i n g v i a an a d i t or d e c l i n e . 

APPLICATION OF VALUATION METHODS 

The two methods t h a t have been used t o v a l u e t he r e p l a c e 
ment zone a r e the " D i s c o u n t e d Cash Flow" and the " D o l l a r s Per 
Ounce of R e s e r v e " . 

CASH FLOW 

The a p p r o x i m a t e economics of a co m b i n a t i o n o f open p i t 
m i n i n g and s l o t m i n i n g would be as f o l l o w s : 

S t r i p r a t i o down t o 125' of a p p r o x i m a t e l y 20:1 ( w a s t e / 
o r e ) . 
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Mining costs of approximately $3.00 per ton. 

T h i s $3.00 p e r t o n number i s based on a c o m p a r i s o n 
w i t h c o s t s from o t h e r o p e r a t i o n s , a d i s c u s s i o n 
w i t h o t h e r m i n i n g e n g i n e e r s , and my own e x p e r i e n c e 
as V i c e - P r e s i d e n t o f W r i g h t E n g i n e e r s L t d . 
C o n t r a c t m i n i n g c o s t s f o r t h e s m a l l open p i t 
o p e r a t i o n at the Samatosum Mine (40 k i l o m e t e r s 
from B a r r i e r e , B.C.), f o r example, are a p p r o x i 
m a t e l y $2.20 p e r t o n mined. However, because o f 
the more remote l o c a t i o n of t h e Blue I c e p r o p e r t y , 
I b e l i e v e t h a t a $3.00 per t o n f i g u r e i s more 
r e a s o n a b l e f o r the B l u e I c e p r o p e r t y . In any 
c a s e , the t o t a l m i n i n g c o s t s o f $63 per t o n ( w i t h 
a 20:1 s t r i p r a t i o ) a r e c o m p a r a b l e t o t h o s e 
a c h i e v a b l e by underground m i n i n g . 

P r o c e s s i n g and a d m i n i s t r a t i v e c o s t s of $50 per t o n 

A l t h o u g h $50 per ton may appear to be a r e l a t i v e l y 
h i g h m i l l i n g and a d m i n i s t r a t i v e c o s t , I have 
assumed a r e l a t i v e l y s m a l l m o b i l e m i l l . 

Tons p r o c e s s e d 

= 125 x 21,870 t o n s ( t o n s down t o 225 f e e t ) = 12,500 
225 

Ounces pr o d u c e d ( a t 90% r e c o v e r y ) 

= 0.74 x 12,150 x 90% = 8,090 

Revenue at $475 C a n a d i a n ( a p p r o x i m a t e l y $400 US) 

= $3,843,000 
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Costs: 

M i n i n g : $3.00/ton x 21 (20:1 s t r i p r a t i o ) = $ 63/ton 
P r o c e s s i n g and A d m i n i s t r a t i o n = 50/ton 

T o t a l = $113/ton 

T o t a l O p e r a t i n g C o s t s : $113 x 12,150 = $1,373,000 

O p e r a t i n g margin 

= $2,470,000 ($3,843,000 - $1,373,000) 
C a p i t a l c o s t s ( i n c l u d i n g road a c c e s s , camp, o f f i c e , 
m o b i l i z a t i o n and d e m o b i l i z a t i o n ) of $1,000,000 

- Net p r o f i t of $1,470,000 ($2,470,000 - $1,000,000) 

DOLLARS PER OUNCE OF RESERVES 

Based on the i n d i c a t e d r e s e r v e s i n the r e p l a c e m e n t zone, 
the c o n t a i n e d ounces of g o l d would be as f o l l o w s : 

21,870 tons at 0.74 ounces per ton = 16,180 ounces 

U t i l i z i n g a f a c t o r of US $75* per ounce of r e s e r v e s , t h e 
v a l u a t i o n of the B l u e Ice P r o p e r t y would be: 

$75 x 16,180 = $1,428,000 
.85 

MARKET CAPITALIZATION 

I f the Blue I c e p r o p e r t y was the o n l y a s s e t o f a 
p u b l i c l y t r a d e d company, i t i s my o p i n i o n t h a t t h e market 
c a p i t l i z a t i o n of t h a t company would be g r e a t e r than two 

* See Appendix I I I f o r s u p p o r t i n g d o c u m e n t a t i o n . 
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m i l l i o n d o l l a r s ( $ 2 , 0 0 0 , 0 0 0 ) i f t h e r e were no u n u l ^ ^ l 
r e s t r i c t i o n s t o e x p l o r a t i o n , development, and m i n i n g of t h e 
p r o p e r t y . E x p l o r a t i o n r e s u l t s t o d a t e are v e r y good and t h e 
e x p l o r a t i o n p o t e n t i a l of the B l u e I c e p r o p e r t y i s e x c e l l e n t . 

VALUATION SUMMARY 

Based on the f o r e g o i n g , i t i s my o p i n i o n i . t h e v a l u e 
of t h e r e p l a c e m e n t zone of the B l u e I c e P r o p e r t y i s a p p r o x i 
m a t e l y $1.5 m i l l i o n . However, t h e r e are a v a r i e t y o f f a c t o r s 
w h i c h i n d i c a t e t h a t t h e v a l u e of the whole p r o p e r t y i s 
s u b s t a n t i a l l y g r e a t e r . These i n c l u d e the f o l l o w i n g : 

1. F o r the c a s h f l o w c a l c u l a t i o n s , I used j u s t o v e r 40% 
o f the o r e i n d i c a t e d by the d r i l l h o l e s : 

( 60% of zone assumed to be ore x 125 foot depth 42% 
80% of zone i n d i c a t e d to be ore 225 feet i n d i c a t e d / 

2. As g o l d i s w i d e s p r e a d , o t h e r comparable zones a r e 
e x p e c t e d t o be found, thus d r a m a t i c a l l y i n c r e a s i n g 
t h e p r o f i t a b i l i t y , s i n c e most of the f i x e d c o s t s 
would have a l r e a d y been i n c u r r e d . For example, 
d r i l l i n g i n the l i m e s t o n e band on the B l u e I c e c l a i m 
i n d i c a t e d g rades from 0.12 t o 0.40 ounces per t o n 
o v e r w i d t h s of 2' t o 10' f o r a s t i k e l e n g t h o f 
a p p r o x i m a t e l y 300 f e e t . A l t h o u g h p r o b a b l y n o t 
economic i n i t s e l f , i t i n d i c a t e s the p o t e n t i a l o f t h e 
c l a i m s f o r a d d i t i o n a l g o l d m i n e r a l i z a t i o n . 

3. R e s e r v e s a r e e x p e c t e d at depth and a l o n g s t r i k e , 
r e s u l t i n g i n s u b s t a n t i a l l y more o r e t h a t c o u l d be 
e c o n o m i c a l l y a c c e s s e d by underground m i n i n g . 
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The following quotes from A. Langley, Consulting 
Mining Engineer, in January, 1940, support t h i s 
content ion: 

"The surface showing at the Blue Ice i s most 
impressive and i t is h a r d t o r e a l i z e that massive 
sulphide ore of t h i s t y p e , s i m i l a r to that of the 
Island Mountain Mine, s h o u l d not go down." 

" P o s s i b i l i t i e s f o r a s i m i l a r orebody under th e 
g l a c i e r are i n d i c a t e d by the p r e s e n c e of numerous 
boulders of massive p y r i t e l y i n g i n the bed of the 
creek j u s t below the toe of the i c e , one of w h i c h 
measured 45" x 42" x 32". A sample c h i p p e d from 
t h i s b o u l d e r ran: G o l d 1.27 ounces per ton and 
s i l v e r 18.22 ounces per t o n . " 

"Ore c o u l d be t r a n s p o r t e d by a e r i a l tram t o a m i l l 
s i t e on Hobson Creek, some 2,000 f e e t b e l o w t h e 
wo r k i ngs." 

4. The w i d e s p r e a d stockwork q u a r t z v e i n i n g c o v e r s a 
l a r g e a r e a of the p r o p e r t y and may have th e p o t e n 
t i a l f o r an open p i t d e p o s i t . 

Based on the f o r e g o i n g , i t i s my o p i n i o n t h a t t h e v a l u e 
of t h e whole Blue I c e P r o p e r t y i s at l e a s t 50% g r e a t e r t h a n 
the v a l u e of the replacement zone i t s e l f . C o n s e q u e n t l y , t h e 
t o t a l v a l u e of the Blue Ice P r o p e r t y would be a p p r o x i m a t e l y 
$2.2 m i l l i o n . 
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APPENDIX II 

VALUATION METHODOLOGIES 

T h i s s e c t i o n p r o v i d e s an i n t r o d u c t i o n t o v a l u a t i o n t h e o r y and 
a d e s c r i p t i o n of v a l u a t i o n methods used i n the p a s t . 

INTRODUCTION 

There a r e a v a r i e t y of a p p r o p r i a t e methods f o r v a l u i n g 
m i n e r a l p r o p e r t i e s d e p e n d i n g upon the s t a g e , or s t a t u s , o f t h e 
p r o p e r t y from i n i t i a l e x p l o r a t i o n through t o p r o d u c t i o n . Some o f 
t h e s e s t a g e s a r e o u t l i n e d below: 

H y p o t h e t i c a l a n a l y s i s 
R e g i o n a l program 
A n o m a l i e s 
C l a i m s s t a k e d (based on anomaly) 
C l a i m s s t a k e d (based on "hot" area) 
A d d i t i o n a l g e o l o g i c a l , geochemical o r g e o p h y s i c a l d a t a 
Development of a model f o r a t a r g e t d e p o s i t 
One d r i l l h o l e i n a m i n e r a l i z e d zone 
Two d r i l l h o l e s i n a m i n e r a l i z e d zone 
Three d r i l l h o l e s t o d e f i n e a plane of m i n e r a l i z a t i o n 
A d d i t i o n a l d r i l l h o l e s f o r e s t a b l i s h i n g i n f e r r e d r e s e r v e s 
P r e l i m i n a r y f e a s i b i l i t y s t u d y 
Enough h o l e s t o d e f i n e proven, p r o b a b l e and p o s s i b l e o r e 
E x p l o r a t o r y development 
F e a s i b i l i t y s t u d y 
C o n s t r u c t i o n o f m i n e / m i l l 
P r o d u c i n g mine 

Some of t h e f a c t o r s t h a t a f f e c t the v a l u a t i o n 
p r o p e r t i e s , e s p e c i a l l y a t the e a r l i e r stages a r e : 

of m i n i n g 

1) L o c a l g e o l o g i c a l c o n t r o l s ( f a u l t s , c o n t a c t s , e t c . ) 
2) E x p l o r a t i o n and/or m i n i n g h i s t o r y of the a r e a 
3) G e n e r a l m i n i n g a c t i v i t y i n the area 
4) Comparison t o s i m i l a r g e o l o g i c a l s e t t i n g s e l s e w h e r e i n 

the w o r l d 
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5) The "track record" of the e x p l o r a t i o n g e o l o g i s t s ^ 
6) Presence of v a l u a b l e m i n e r a l s or metals ( i n ^ I t u , 

s t o c k p i l e s , dumps, t a i l i n g s , etc.) 
7) P r o x i m i t y to known reserves 
8) Staked, leased, or f r e e h o l d claims 
9) I n f r a s t r u c t u r e i n p l a c e 

10) Remoteness 
11) E n v i r o n m e n t a l s e n s i t i v i t i e s 
12) P r o j e c t e d m e t a l p r i c e s 
13) G e n e r a l economic and p o l i t i c a l c l i m a t e 
14) S p e c i f i c i n t e r e s t s o f a p a r t y b i d d i n g f o r t h e p r o p e r t y 

VALUATION METHODS USED IN THE PAST 

A l i s t i n g of t h e v a l u a t i o n methods, f o l l o w e d by b r i e f 
d e s c r i p t i o n s o f t h e methods t h a t have been used i n the p a s t , i s 
p r o v i d e d below: 

1) Net p r e s e n t v a l u e (NPV) or d i s c o u n t e d c a s h f l o w (DCF) 
method 

2) The DCF method a p p l i e d t o a t a r g e t or model d e p o s i t w i t h 
the r e s u l t i n g v a l u e r e d u c e d by a f a c t o r t o r e f l e c t t h e 
p r o b a b i l i t y o f a c h i e v i n g t he t a r g e t 

3) Committed f u t u r e e x p e n d i t u r e s by o p t i o n e e p l u s the a d d i 
t i o n a l e x p e n d i t u r e s r e q u i r e d t o earn an i n t e r e s t t i m e s a 
p r o b a b i l i t y o f making t h e non-committed e x p e n d i t u r e 

4) Premium o r d i s c o u n t on h i s t o r i c a l c o s t s 
5) H i s t o r i c a l c o s t s p l u s p r u d e n t e x p e n d i t u r e s f o r the n e x t 

phase o f work 
6) P r i c e s p a i d f o r c o m p a r a b l e p r o p e r t i e s 
7) Share p r i c e h i s t o r y 
8) Market premium t o , o r d i s c o u n t from, share p r i c e 
9) Book v a l u e p e r f i n a n c i a l s t a t e m e n t s 

10) P r i c e / e a r n i n g s r . a t i o 
11) P r i c e / c a s h f l o w r a t i o 
12) S t a t i s t i c a l o r p r o b a b i l i s t i c method 
13) Replacement v a l u e o f m i n e / m i l l complex 
14) V a l u e p e r t o n o f o r e i n t h e ground 
15) Payback p e r i o d 
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1) ^ p t Present Value (NPV) or Discounted Cash Flow (DCF) 

If cash f l o w s can be e s t i m a t e d or p r o j e c t e d with some degree 
of c e r t a i n t y , the DCF method i s the p r e f e r r e d one. Such cash 
f l o w s are then d i s c o u n t e d at an a p p r o p r i a t e rate ( c o n s i d e r i n g 
t h e r i s k f a c t o r s ) t o o b t a i n a net p r e s e n t v a l u e . 

Some of t h e r e q u i r e m e n t s , or i n p u t s , f o r t h e v a l u a t i o n o f a 
m i n i n g p r o p e r t y v i a the DCF approach a r e : Geology and M i n e r a l 
I n v e n t o r y ; M i n e a b l e Ore Reserves ( m i n i n g d i l u t i o n ) ; M i n i n g 
Method; M e t a l l u r g y - R e s e a r c h ; M e t a l l u r g y - D e s i g n ( m e t a l l u r g i c a l 
r e c o v e r y ) ; A n c i l l a r y S e r v i c e s ; C a p i t a l C o s t s ; O p e r a t i n g 
C o s t s ; M a r k e t i n g ; R i g h t s , Ownership; E n v i r o n m e n t a l I m p a c t ; 
S o c i o - E c o n o m i c Impact; and F i n a n c i a l A n a l y s i s . 

The DCF Method a c c o u n t s f o r a l l cash i n f l o w s ( or revenue) and 
o u t f l o w s ( o r expenses) such as c a p i t a l c o s t s , o p e r a t i n g c o s t s 
and income t a x e s . I t a l s o accounts f o r r i s k , i n f l a t i o n and 
t h e c o s t of money ( i n t e r e s t ) . The DCF method i s f o r w a r d 
l o o k i n g ( t h a t i s , p a s t e x p e n d i t u r e s a r e i r r e l e v a n t ) and i s 
g e n e r a l i n a p p l i c a t i o n . 

2) DCF A d j u s t t o R e f l e c t t h e P r o b a b i l i t y of S u c c e s s 

F o r p r o p e r t i e s a t a s u f f i c i e n t l y advanced s t a g e such t h a t 
grade and tonnage can be e s t i m a t e d or p r o j e c t e d , one can use 
a c o m b i n a t i o n of the d i s c o u n t e d cash f l o w method and a 
p r o b a b i l i t y a p p l i c a t i o n . T h i s p r o b a b i l i t y i s based on a 
judgement of t h e l i k e l i h o o d of a c h i e v i n g a c e r t a i n g r a d e and 
tonnage, and, i n a d d i t i o n , the chance and t i m i n g o f p r o c e e d 
i n g t o development. 

3) Committed F u t u r e E x p e n d i t u r e s by Optionee 

One can d e t e r m i n e the committed f u t u r e e x p e n d i t u r e s by an 
o p t i o n e e p l u s t h e a d d i t i o n a l e x p e n d i t u r e s r e q u i r e d t o e a r n an 
i n t e r e s t i n t h e p r o p e r t y times a p r o b a b i l i t y o f t h e non-
committed e x p e n d i t u r e s b e i n g made. These e x p e n d i t u r e s s h o u l d 
be f u r t h e r reduced by a d i s c o u n t r a t e t o r e f l e c t t h e t i m i n g 
o f the e x p e n d i t u r e s . One can then c a l c u l a t e t h e v a l u e 
a s c r i b e d t o t h e o p t i o n o r ' s r e m a i n i n g i n t e r e s t i n t h e 
p r o p e r t y . 
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Premium or Discount on H i s t o r i c a l Costs 

This method implies a property i s worth what has been spent 
on i t (sometimes adjusted to present day d o l l a r s by an 
i n f l a t i o n index), plus a premium i f the r e s u l t s are good, or 
a discount i f the r e s u l t s are poor. However, expenditures on 
a p r o p e r t y are not n e c e s s a r i l y i n d i c a t i v e of value, and a 
premium or d i s c o u n t i s a s u b j e c t i v e f a c t o r . N e v e r t h l e s s , 
t h e r e i s some c o r r e l a t i o n between c o s t s and r e s u l t s . 

H i s t o r i c a l Costs p l u s P r u d e n t B u d g e t t e d E x p e n d i t u r e s 

T h i s method s i m p l y u t i l i z e s p a s t c o s t s and adds t h e b u d g e t e d 
c o s t s o f the n e x t phase o f t h e work. As s t a t e d i n M4" above, 
c o s t s a r e n o t n e c e s s a r i l y a good i n d i c a t o r of v a l u e . In 
a d d i t i o n , a d d i n g t h e c o s t s o f t h e next phase of work i g n o r e s 
the f a c t t h a t e x p e n d i t u r e s have t o be made ( t h a t i s , an 
o u t l a y of c a s h , w h i c h i s a n e g a t i v e f a c t o r ) i n o r d e r t o 
g e n e r a t e t h e v a l u e . P r e s u m a b l y , though, one budgets f u t u r e 
e x p e n d i t u r e s on t h e e x p e c t a t i o n t h a t t h e expended d o l l a r s 
w i l l add a t l e a s t t h a t much i n v a l u e . However, i n o r d e r f o r 
t h i s method t o work, t h e added v a l u e has to be t w i c e the 
b u d g e t e d e x p e n d i t u r e s f o r t h e next phase of t h e work. 
A l t h o u g h t h i s i s p o s s i b l e , t h e added v a l u e c o u l d j u s t as 
e a s i l y be l e s s t h a n t h e e x p e n d i t u r e s or many ti m e s t h e 
e x p e n d i t u r e s . 

Comparable P r o p e r t i e s 

T h i s method has been used t o e s t a b l i s h a v a l u e based on a 
known t r a n s a c t i o n p r i c e of a comparable orebody. I n m i n i n g , 
u n l i k e o i l and g a s , t h e r e a r e no t r u e comparables. E a c h 
p r o p e r t y i s r e l a t i v e l y u n i q u e w i t h r e g a r d t o g e o l o g y , c o s t s , 
i n f r a s t r u c t u r e , and some o f the o t h e r f a c t o r s m e n t i o n e d 
e a r l i e r . However, t r a n s a c t i o n p r i c e s of s i m i l a r p r o p e r t i e s 
can i n d i c a t e a range o f v a l u e f o r a p a r t i c u l a r p r o p e r t y . 

Share P r i c e H i s t o r y 

T h i s method c a n g i v e an i n d i c a t i o n of v a l u e , b u t i s o n l y 
a p p l i c a b l e i f t h e s h a r e s a r e l i s t e d on a p u b l i c exchange, and 
i f t he company's o n l y major a s s e t i s the p r o p e r t y t o be 
v a l u e d . In a d d i t i o n , t h e p r i c e of a few shares s o l d , i s n o t 
n e c e s s a r i l y r e f l e c t i v e o f what you c o u l d s e l l a l l t h e s h a r e 
f o r . 
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8) ^ . r k e t Premium or Discount on Share Price 

This method applies a premium or d i s c o u n t to a market p r i c e 
of a share. The method is s u b j e c t i v e , but h i s t o r i c a l 
premiums and d i s c o u n t s (based on a c q u i s i t i o n s ) can be used as 
a g u i d e to value. 

9) Book Value 

F o r e x p l o r a t i o n companies t h a t c a p i t a l i z e e x p l o r a t i o n c o s t s 
u n t i l a p r o d u c t i o n or abandonment d e c i s i o n , t h i s method i s of 
l i t t l e v a l u e . You may have u n w i s e l y spent e x p l o r a t i o n 
d o l l a r s , y e t they appear on your books as a s s e t s . Con
v e r s e l y , you may have spent very few d o l l a r s , b u t have a v e r y 
v a l u a b l e orebody. 

10) Price/Earnings M u l t i p l e 

T h i s method e s t i m a t e s e a r n i n g s , which a r e m u l t i p l i e d by a 
p r i c e / e a r n i n g s (P/E) m u l t i p l e . The method i s u s e f u l f o r a 
p r o d u c i n g mine or company but i s not as good as t h e d i s 
c o u nted c a s h f l o w approach. Book items such as a m o r t i z a t i o n 
and d e p r e c i a t i o n , which do not a f f e c t c a s h f l o w , can p r o d u c e 
u n r e a l i s t i c v a l u e s . 

11) Price/Cash Flow R a t i o 

T h i s method e s t i m a t e s cash f l o w s which a r e then m u l t i p l i e d by 
a p r i c e / c a s h f l o w m u l t i p l e t y p i c a l o f the m i n i n g i n d u s t r y . 
A l t h o u g h t h i s method i s a c c e p t a b l e f o r o p e r a t i n g mines, i t i s 
not of much v a l u e f o r d e v e l o p i n g mines where the c o n s t r u c t i o n 
c a p i t a l has not y e t been sp e n t . 

12) S t a t i s t i c a l o r P r o b a b i l i s t i c Method 

T h i s method i s based on a s t a t i s t i c a l a n a l y s i s o f the a v e r a g e 
v a l u e of an economic d e p o s i t ( m i n e ) , the chance o f d i s 
c o v e r i e s becoming economic and of a n o m a l i e s ( d r i l l t a r g e t s ) 
becoming d i s c o v e r i e s . T h i s method i s somewhat s u b j e c t i v e . 
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Replacement Value 

What i t costs bo b u i l d a new m i n e / m i l l complex i s not r e l e 
vant to the value of a p a r t i c u l a r d e p o s i t . The mine/mill 
complex only has a value i n s o f a r as i t e n a b l e s one to gener
a t e c a s h f l o w . O n l y t h e s a l v a g e or d i s p o s a l v a l u e i s r e l e 
v a n t i f you c a n n o t g e n e r a t e c a s h f l o w . 

Value p e r ton of Ore in the Ground 

T h i s method i s e x t r e m e l y a r b i t r a r y s i n c e the m a t e r i a l i n t h e 
g r o u n d has no v a l u e u n t i l you e s t a b l i s h the r e l a t i o n s h i p 
between g r a d e s , r e c o v e r y , m e t a l p r i c e s , c o s t s and so on. 
However, b r o k e r s and a n a l y s t s o f t e n d e t e r m i n e a p p r o x i m a t e 
v a l u e s f o r g o l d p r o p e r t i e s by a p p l y i n g market d e t e r m i n e d 
f a c t o r s o f " d o l l a r s per ounce of c o n t a i n e d g o l d " . 

Payback P e r i o d 

T h i s d e t e r m i n e s when a l l your investment i s r e p a i d , and 
i g n o r e s t h e impact o f c a s h f l o w i n l a t e r y e a r s . F o r example, 
you c o u l d i n v e s t $100 m i l l i o n and demand a f o u r y e a r payback. 
However, y o u r r e t u r n s c o u l d be $20 m i l l i o n a y e a r f o r f o u r 
y e a r s ( w h i c h d o e s n ' t payback i n f o u r y e a r s ) and t h e n be $200 
m i l l i o n i n y e a r 5. The a r b i t r a r y a p p l i c a t i o n of t h e payback 
method would e l i m i n a t e t h i s good i n v e s t m e n t . I n a d d i t i o n , 
t h e payback method i g n o r e s the time v a l u e of money ( i n t e r 
e s t ) . The payback method i s u s e f u l , though, when i n v e s t i n g 
i n p o l i t i c a l l y u n s t a b l e a r e a s . 
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GOLD VALUATION PARAMETERS 



GOLD 

MARKET PRICE PER OUNCE OF RESERVES 

M e t a l s Economics 
Group (1988) A c q u i s i t i o n c o s t s f o r com p a r a b l e g o l d 

p r o j e c t s range from US $57 (Can $67) t o 
US $132 (Can $155) p e r ounce of g o l d i n 
r e s e r v e s . 

B u r n s , F r y 
( J a n u a r y , 1989) S e n i o r P r o d u c e r s 

I n t e r m e d i a t e P r o d u c e r s 
J u n i o r P r o d u c e r s 

$148 US 
$101 US 
$110 US 

P r u d e n t i a l - B a c h e 
( O c t o b e r , 1988) 

Mean = $160 US/ounce 

Gordon S e c u r i t i e s : Mean = $200 US/ounce 
( J u l y , 1988) 



COMPARATIVE STATISTICS FOR GOLD PRODUCERS 

(FEBRUARY, 1989) 

NORTH AMERICAN GOLD PRODUCERS 

SENIORS INTERMEDIATES JUNIORS 

Number of Companies 15 19 15 

Adj u s t e d * Market C a p i t a l i z a t i o n ( m i l l i o n s of US$) $1,010 $97 $35 

Reserves (000's of ounces) 6,500 750 330 

P r i c e / E a r n i n g s R a t i o on 1989 Earnings ($425 US) 21 19 16 

1992 Gold Production (000's of ounces) 500 90 55 

U.S. $/Annual Ounce of Production $2,150 $1,035 $600 

P/E on 1992 Earnings ($400 Gold) 20 20 20 

Adjusted Market Value (US$/ounce of r e s e r v e s ) $145 $105 $110 

Cash Operating Costs (US$/ounce) $232 $283 $286 

Adding debt and s u b t r a c t i n g working c a p i t a l 



YORKTON SECURITIES INC. 

(AUGUST/ 1989) 

An a p p r o p r i a t e v a l u a t i o n method i s t o a s s i g n a c a s h 
v a l u e p e r ounce o f g o l d i n r e s e r v e f o r the p r o p e r t y and 
d i v i d e by the d i l u t e d c a p i t a l i z a t i o n of the j o i n t v e n t u r e 
p a r t n e r s t o o b t a i n a " t a r g e t range" of s h a r e p r i c e s a p p r o p 
r i a t e f o r the a s s e t v a l u e as i t d e v e l o p s . 

The amount i n v e s t o r s (or o t h e r m i n i n g companies) w i l l 
pay f o r an i n - g r o u n d ounce of g o l d depends on a v a r i e t y o f 
f a c t o r s i n f l u e n c i n g f u t u r e p r o f i t a b i l i t y . In t h i s c a s e t h e 
remote l o c a t i o n , t h e l i k e l y h i g h c a p i t a l c o s t s and t h e h i g h 
p r o p o r t i o n of p r o b a b l e and i n f e r r e d v e r s u s p r o v e n ounces a r e 
o f f s e t by the open p i t c o n f i g u r a t i o n of the d e p o s i t , t h e h i g h 
g r a d e s e n c o u n t e r e d and the superb e x p l o r a t i o n p o t e n t i a l . F o r 
t h e p r e s e n t , the market w i l l p r o b a b l y use t h e S75/oz v a l u e 
u n t i l t he o r e r e s e r v e i s b e t t e r d e f i n e d . 

$ Canadian 
Per Gold Oz. Reserve 

75 100 125 

3 $ 5 63/$33. 75 $ 7.50/$ 45.00 $ 9 .38/$ 56 .25 

Contained Ounces 4 $ 7 .50/$45. 00 $10.00/$ 60.00 $12 .50/$ 75 .00 

Gold E q u i v a l e n t 5 $ 9 •38/$56 25 $12.50/$ 75.00 $15 .63/$ 93 .75 

( m i l l i o n ) 6 $11 •25/$67 50 $15.00/$ 90.00 $18 .75/$112 .50 

7 $13 .13/$78 .75 $17.50/$105.00 $21 .88/$131 .25 

Calpine Share P r i c e / S t i k i n e Share P r i c e 


