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OPERATING PLAN - ASSUMPTIONS - START-UP - PREPARATION TO MINING 

Open-Pit 2 wks S 8,800 
Concentrator 6 wks 125,000 
Underground 3 mo. 330,000 
Rehab. - other 4 wks 16,800 
R e c r u i t i n g / E q u i p . s e a r c h / 
C o n t r a c t o r B i d d i n g P e r i o d 2 mo. 32,000 

TOTAL (one-time expense) $512,600 

Str i p / M i n e open p i t - 1st 2 months 
Phase i n underground - 3rd month 
S t a r t Concentrator - 1st month 
Complete open p i t mining - 5th month 
Underground r a t e to 1440 T/D - 5th month 

Operate m i l l at 1200 T/D from s t a r t - u p . 

No z i n c c r e d i t from open-pit/underground mix. 

Copper recovery - open-pit 85% recovery at 22.5% Cu i n co n c e n t r a t e . 

Copper recovery - u.ground 90% recovery at 25.0% Cu i n co n c e n t r a t e . 

S i l v e r c r e d i t to concentrate - 2.15 oz/T of co n c e n t r a t e s . 

Zinc recovery from u.ground (8 mo.1st yr) 10.9% recovery at 49% Zn 
concentrate. 

Z i n c r e c o v e r y from u.ground ( a f t e r 1st yr) 30.0% recovery a t 49% Zn 
con c e n t r a t e s . 

Mine/Process developed ore - 1st 18 months. 

Develop underground (undeveloped s e c t i o n ) +-3rd year. 

Explore new ore sources a v a i l a b l e . 
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Open-Pit {Surface-860m e l e v j 
830 (860 - 830m. [ i n e l . s i l l ] ) 
770 (830 - 770m. Panel) 
715 (770 - 715m. Panel) 
655 (715 - 655m, Panel) 

Surface to 655m. 
Open-Pit (from above) 
Underground (from above) 

Undeveloped S e c t i o n : D r i l l 
i n d i c a t e d - a d j u s t e d to m i l l 
data-655 to 400m.elev. 

T o t a l Inventory ( a l l c a t e g o r i e s 

Short Tons % Cu % Zn 

110,231 3.23 1.84 
198,149 3.89 1.93 
367,867 3.64 2.29 
315,150 4.39 3.87 
295,085 3.93 3.00 

1,286,482 3.89 2.75 
110,231 3.23 1.84 

1,176,251 3,95 2.84 

2,212,653 

3,499,13-5 

3.12 

3.40 

2,28 

2.57 

PROJECTED OPERATING COSTS -

Open-Pit ( d i r e c t ) 
( S t r i p p i n g / M i n i n g / t r a n s p o r t -
i n c l . maintenance/Supervision 
Underground ( D i r e c t ) -
Stope Development/Mining/Maint. 
S u p e r v i s i o n / e t c . 

M i l l i n g -

Operating/Maintenance/Super. 
Process control/Assay/Load out 
S l e c t r i c a l / M a i n t e n a n c e ( g n l ) 
Engineering/Labor/Supply/Tools 

A d m i n i s t r a t i o n -

Management 
A c c o u n t i n g / P a y r o l l / C l e r i c a l 
Purchasing/w.housing 
E n g i n e e r i n g / G e o l o g i c a l 
Employee r e l a t i o n s 
Insurance/Taxes/Permitts 
S e c u r i t y / S a f e t y / F i r s t A i d T r a i n i n g 
Telephone/Telex/Communications 
Oper. T r a i n i n g / S e m i n a r s / E t c . 
Transport - S i t e to Revel Stoke 

$/SHORT TON 

5.56 - 5 months 

12.30 
10.83 

7.46 
6.80 
2 .25 
1.93 

1st y r 
2nd yr 

1st y r 
2nd yr 
1st y r 
2nd yr 

5.60 - 1st y r 
5.20 - 2nd y r 
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Revenue - (from Net Smelter Return Graph) 

I. Open-Pit Ore at S l . 3 0 / l b Cu (market) 
(fromCopper) $532.37/Ton of concentrate - $1.18/lb Cu 
contained. 
Underground ore at $1.30/lb Cu; S-45/lb Z i n c 
(from Copper) $594.37/Ton of concentrate - $1.19/lb Cu 
contained. 
(from Zinc) $368.78/Ton of concentrate = S-376/lb Zn cont a i n e d 
- Apply $49.50/ton to Copper concentrates (transport) 
- Apply $10.00/ton to Zinc concentrates ( t r a n s p o r t ) . 

I I . Underground Ore at $.70/lb Cu; $.45/lb Z i n c . 
(from Copper) $312.00/ton of concentrate « $.63/lb Cu 
contained 
(from Sine),$368.78/ton of concentrate - $,376/lb Zn contained¬
- Apply same t r a n s p o r t c o s t s . 

EXPENSE v s . REVENUE - 1st 12 months. 

Assume $1.30/lb Cu - Market, $0.45/lb Zn - Market 

Open-Pit 96,000 tons Ore producing 11,714 tons (22.5% Cu 
c o n c e n t r a t e s ) . 
Underground 336,000 tons ore producing 47,779 tons (25.0% Cu 
c o n c e n t r a t e s ) . 
Underground 336,000 tons ore producing 2,223 tons (49.0% Zn 
concentrates) . 

Costs Revenue (NSR) Net 
Open-pit ( d i r e c t ) S 533,760} $ 6,236,132 (Cu) $ 
Underground ( d i r e c t ) 4,132,300t 23,398,404 (Cu) 
M i l l i n g ( d i r e c t ) 3,222,7201 819,798 (Zn) 
Admin./Etc. 3,391,200 
Tran s p o r t concentrates 
to market 2,944,904 Cu 

Tran s p o r t concentrates 
to market 22,230 Zn 

T o t a l (Opr) $14,247,614 $35,454,384 $21,206,770 
C a p i t a l Return 1,892,160 

GRAND T O T A L $16,139,774 $35,454,384 $19,314,610 
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EXPENSE v s . REVENUE - 2nd 12 months 

Assume $.70/lb Cu - Market, $0.45/lb Zn - Market 

Underground - 432,000 tons ore = 61,430 tons (25.0% Cu 
c o n c e n t r a t e s ) . 
Underground - 432,000 tons ore = 7,512 tons (49.0% Zn 
c o n c e n t r a t e s ) , 

Costs Revenue Net 
Underground ( d i r e c t ) $ 4,678,560 $19,166,160 Cu $ 
M i l l i n g ( d i r e c t ) 2,937,600 2,770,275 Zn 
Admin./Etc. 3,088,800 
Tran s p o r t concentrates 3,115,905 

$13,820,865 $21,936,435 $8,115,570 
C a p i t a l Return 1,892,160 

GRAND TOTAL $15,713,025 $21,936,435 $6,223,410 

Assume $.60/lb Cu - Market, $0,45/lb Zn - Market 

Costs Reveue 
Costs as above: 

Oper. $13,820,865 $10,793,865 ($175.71/T.Cu) 
2,770,275 {Zn cone. NSR) 

$13,820,865 $13,564,140 

At $0.60/lb Copper p r i c e i t i s l i k e l y that s m e l t i n g terms might 
improve g i v i n g an i n c r e a s e d net smel t i n g value to the c o n c e n t r a t e . 
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Recap qf._Job Experience 

Bom- 8/25/23 
U.S. Citizen 
Married 
Navy Veteran 

1982-Present Self-Employed, Minerals Consultant 
Application of basic and innovative processes to present-
day mineral dressing problems for a variety of clients. 
During this period-(2/83- 5/84), served as President and 
Manager of the Mineral Research Center at Butte, Mt. 

1972-1982 Anaconda Copper Company, Anaconda, Montana 
Plant Metallurgist, Special Projects Consultant 
Responsible for process control, product quality and pyro-
metallurgical planning, 

1969-1972 Anaconda Copper Company, Anaconda, Montana 
Research Engineer-Hyiirometallurgy 
Assistant Superintendent of Copper Concentrator-15,000 
ton per day operation* 

1954-1969 The Taylor-Knapp Company, Philipsburg, Montana 
Geologist, Mining Engineer, Mine Superintendent, Assistant 
General Manager 
Mining, M i l l i n g and marketing of manganese, s i l v e r , gold, 
zinc and lead products* 

1952-1953 General Services Administration, Seattle, Washington 
Purchasing Agent in Charge-Butte, Philipsburg Depot 
Inspection, sampling, and evaluation of manganese products, 
chrome and tungsten concentrates and copper, sine and 
cadmium metals. 

1948-1953 Anaconda Copper Company, Anaconda, Montana 
Research Engineer 
Development of ore-dressing techniques from laboratory thru 
pil o t plant and into f u l l - s c a l e operations. 

Relevant Education and Training 

B, S„ Mining Engineering, Montana College of Mineral Science & Technology 1948 
Graduate Research Asst, Montana College of Mineral Science & Technology 1951 
Product Marketing Development- RayOVac Company, Madison, Wisconsin 1960 
Bio-Extractive Mining, AlME, Denver, Colorado 1970 
Cost Accounting-Mineral Projects, NWMA, Spokane, Washington 1977 
Gold-Silver Recovery Operations, Short Course, University of Idaho 1980 
Sampling/Assaying of Precious Metals, IPMI, San Francisco, California 1980 
Contracts,Taxation and Business Organization, Short Course, University of 

Nevada at Reno, Nevada 1981 
Design, Economics, Mining and Metallurgy of Small-Scale Gold and Silver 

Operations, Short Course, University of Idaho, Moscow, Idaho 1982 
Gold and Silver for Experienced Miners, Short Course, Colorado School of 

Mines, Golden, Colorado , 1983 

Membership 

Colorado Mining Association 
Montana Mining Association 

Northwest Mining Association 
MT, Tech Alumni Association 
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GOLDSTREAM MINE 
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By 
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PRELIMINARY MINE EVALUATION 
COLDSTREAM MINE 
R e v e l s t o k e , B.C. 

INTRODUCTION 

On O c t o b e r 31, 1988, t h i s w r i t e r v i s i t e d t he G o l d s t r e a m Mine l o c a t e d 
a p p r o x i m a t e l y 65 m i l e s n o r t h of R e v e l s t o k e , B.C. A t o u r of the p r o p e r t y 
was g i v e n t o M e s s r s . Bryon M a r l e r , Mark Mar 1er * J a c k McCoy, and m y s e l f 
by the G e n e r a l Manager f o r Noranda, Mr. John K a l m e t . The mine Is 
p r e s e n t l y owned by M a c l a r e n F o r e s t P r o d u c t s I n c . * a s u b s i d a r y of 
Noranda M i n e s , L t d . The mine has p r i n c i p a l l y been a base m e t a l p r o d u c e r 
of c o p p e r , z i n c , and a s m a l l c r e d i t g i v e n to s i l v e r . 

The C o l d s t r e a m ore d e p o s i t i s a bedded m a s s i v e s u l p h i d e v e i n h o s t e d by 
s e d i m e n t a r y and m e t a s e d i m e n t a r y r o c k s . G e n e r a l l y d i p p i n g to the n o r t h 
a t 30 t o 35 d e g r e e s and s t r i k i n g e a s t - w e s t . The o r e b o d y i t s e l f r a k e s 
a c r o s s t h i s d i p at a 45 d e g r e e p l u n g e to the ease a l o n g the s t r i k e . The 
l e n g t h of the d e p o s i t v a r i e s from 340 m e t e r s < 1 1 1S f t . ) a t t h e o u t c r o p 
to ISO meters (590 f t . ) a t d e p t h . The a v e r a g e w i d t h of the v e i n i s 3 
meters (9.8 f t . ) . The e x p l o r e d d e p t h o f t h e d e p o s i t i s 1050 m e t e r s 
(3*444 f t . ) . T h i s geometry does t e n d to c o m p l i c a t e the m i n i n g methods 
f o r development and s t o p i n g . 

Noranda e x p l o r e d the C o l d s t r e a m ore d e p o s i t t h r o u g h the l a t t e r 1970s 
and p l a c e d the mine i n t o p r o d u c t i o n i n the e a r l y 1980s. P r o d u c t i o n has 
been from 3 p r i n c i p l e a r e a s ; s t o c k p i l e d o r e from the d e v e l o p m e n t 
h e a d i n g s , open p i t m i n i n g from the o u t c r o p of the v e i n , and a c t u a l 
p r o d u c t i o n from d e v e l o p e d s t o p e s . 

A c c e s s to the u n d e r g r o u n d w o r k i n g s i s by 4 s e r v i c e a d i t s and by one 
c o n v e y o r a d i t . A s y s t e m o f r a i s e s , ramps, and d e c l i n e s c o n n e c t the 
d i f f e r e n t l e v e l s and p r o v i d e s c o n t i n u i t y to the f o r c e d d r a f t 
v e n t i l a t i o n s ystem. T r a c k l e s s m i n i n g has been used f o r d e v e l o p m e n t and 
p r o d u c t i o n . The mine has been d e v e l o p e d from the o u t c r o p at the 920 
meter e l e v a t i o n t o the 655 meter e l e v a t i o n f o r a t o t a l v e r t i c a l 
d i s t a n c e of 265 m e t e r s (S69 f t . ) . The top 60 m e t e r s of the o u t c r o p has 
been open p i t mined to t h e 860 meter e l e v a t i o n . 

The p r e s e n t m i n i n g method i s c a l l e d a " S t e p room and f i l l " . T h i s i s a 
v a r i a t i o n on a " C o n t o u r m i n i n g " method w i t h an o p t i o n t o f i l l t h e 
e x h a u s t e d scope w i t h m i l l w a s t e s f o r g r o u n d c o n t r o l and/or p i l l a r 
r e c o v e r y . P r o d u c t i o n from the s t o p e s and the open p i t a r e a s of the mine 
i s h a n d l e d t h r o u g h a s y s t e m of o r e p a s s e s and h a u l a g e l e v e l s t o the 
u n d e r g r o u n d c r u s h e r . C r u s h e d o r e i s then c o n v e y e d to t h e s u r f a c e and 
c o n c e n t r a t e d i n a d i f f e r e n t i a l f l o t a t i o n m i l l * A c o p p e r and a z i n c 
c o n c e n t r a t e a r e p r o d u c e d . 

C o n c e n t r a t e p r o d u c e d a t the mine i s s h i p p e d by t r u c k t o a l o a d i n g 
t e r m i n a l l o c a t e d a t R e v e l s t o k e . At t h i s p o i n t , the c o n c e n t r a t e i s 
l o a d e d out on the r a i l r o a d f o r shipment to a s m e l t e r . 

1 
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CONCLUSIONS 

With w e l l s t r u c t u r e d c o r e management, c o u p l e d w i t h an a g g r e s s i v e and 
r e s o u r c e f u l o p e r a t i n g d o c t r i n e , t h i s p r o p e r t y s h o u l d be a s u c c e s s f u l 
v e n t u r e f o r the i n v e s t o r who a c q u i r e s i t * T h e r e a r e a few problems t h a t 
a r e a p p a r e n t from t h i s b r i e f s t u d y t h a t w i l l have t o be a d d r e s s e d and 
s o l v e d b e f o r e f u l l p r o d u c t i o n can be a t t a i n e d . However, t h i s w r i t e r 
b e l i e v e s t h e s e can a l l be overcome. 

The most a p p a r e n t p r o b l e m t h a t w i l l have to be c o n f r o n t e d i s a 
p r a c t i c a l and economic b a l a n c e of mine and m i l l p r o d u c t i o n t o n n a g e s - I t 
i s f e l t t h a t Noranda o v e r b u i l t the m i l l w i t h a h i g h e r tonnage c a p a c i t y 
than can be s u p p l i e d w i t h o u t s e r i o u s l y s t r e s s i n g the mine's p h y s i c a l 
c a p a b i l i t i e s . F i g u r e s p u b l i s h e d i n M a c l a r e n F o r e s t P r o d u c t ' s r e p o r t of 
J a n u a r y , 198 8 i n d i c a t e t h a t o n l y 3 2 £ o f the t o t a l m i l l f e e d came from 
u n d e r g r o u n d p r o d u c t i o n d u r i n g the f i r s t q u a r t e r o f 1984. The b a l a n c e o f 
the p r o d u c t i o n came from t h e open p i t ( 44?£) and from p r e v i u o s l y 
s t o c k p i l e d d evelopment o r e ( 2 3 % ) , 

The mine and m i l l p l a n t s a r e v e r y w e l l c o n s t r u c t e d and t h i s w r i t e r i s 
i m p r e s s e d w i t h the g e n e r a l c o n d i t i o n o f the b u i l d i n g s , equipment, and 
u n d e r g r o u n d s t r u c t u r e s . I t i s a p p a r e n t t h a t Noranda s p a r e d l i t t l e 
expense to c a p i t a l i z e t h i s p r o p e r t y . 

The m i n i n g method seems t o be w e l l s u i t e d to the g e n e r a l ground 
c o n d i t i o n s . T h e r e may be room f o r improvement t o the method i n f u t u r e 
development work, but f o r the d e v e l o p e d m i n i n g a r e a s , the p r e s e n t 
method i s committed and l i t t l e can be done to improve upon i t -

The p i t has now r e a c h e d i t ' s maximum s t r i p p i n g r a t i o of an e s t i m a t e d 12 
to 1 and s h o u l d be l e s s w i t h e a c h new bench c u t below the p r e s e n t 
l e v e l . E s t i m a t e d r e m a i n i n g p i t r e s e r v e s a r e a t 110,000 t o n s * P r o d u c t i o n 
from the p i t s h o u l d l a s t a n o t h e r 183 m i n i n g days at 600 tpd ( t o n s per 
day) or 8.3 months. 

To p r o v i d e the maximum o r e f e e d of 1,500 t p d to the m i l l 7 days a week, 
the mine w i l l have to p r o v i d e a s u s t a i n e d p r o d u c t i o n of 2,100 tpd 5 
days a week. At t h i s r a t e , a new s t o p e w i l l have t o be b r o u g h t i n t o 
s e r v i c e e v e r y 12.5 d a y s . 

The u n d e r g r o u n d m o b i l e equipment and v e n t i l a t i o n f a n s have a l l been 
removed from the p r o p e r t y and w i l l have to be r e p l a c e d at an e s t i m a t e d 
c o s t of $2.0 to 2-2 m i l l i o n . These f i g u r e s a r e b a s e d on u s e d , 
r e c o n d i t i o n e d equipment at U.S. c o s t s and a r e s p r e a d to i n d i c a t e 
d i f f e r e n t l e v e l s of tonnage p r o d u c t i o n . 

The f o l l o w i n g t a b l e i s f o r e s t i m a t e d c o s t s and does not r e f l e c t any 
f u t u r e development c o s t s , d i r e c t m i l l i n g c o s t s , t a x e s , or c o s t of 
i n s u r a n c e . 

2 
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-

M i l l P r o d u c t i o n ( t p d ) 
De s c r i p t i o n 800 1 . 000 1 ,200 I . 500 

3.76 3 . 00 2,50 2.00 
Labo r 11,21 8 .97 8.02 6.84 
Mine S u p p l y 1.75 1.75 1,75 1.75 
Mine Energy I ,08 1 . 08 1 .08 1 .08 
P l a n t C a p i t a l 5 .02 4 .63 4.38 u 4.15 

T o t a l 22.82 19.43 17.73 15.82 

T a b l e 1 1. M i n i n g C o s t s ($ U.S. per t o n ) 

The t a b l e below i s f o r a m i n e / m i l l p r o d u c t i o n c o m p a r i s o n t o the mine 
1 i f e . A l t h o u g h i t i s an i d e a l mode 1, some f e e l i n g f o r p r o j e c t i o n s can 
be made from i t . R e s e r v e s a r e g i v e n as t o n n a g e s now d e v e l o p e d and 
tonnages t h a t r e m a i n to be d e v e l o p e d below the 655 meter l e v e l . 

Tons of R e s e r v e M i l l < t p d ) Mine ( t p d ) Mine L i f e ( y e a r s ) 

I ,286,482 800 1,120 3.3 
1 ,286 , 482 1 ,000 1 ,400 2.6 
1 , 286 ,482 I , 200 1 , 680 2.2 
1 ,286,482 1 , 500 2 , 100 i . a 
3 , 499 , 135 800 1,120 9.0 
3 ,499, 135 1 ,000 1 ,400 7 . 2 
3 ,499,135 1 ,200 1,680 6.0 
3 ,499, 135 1 , 500 2 , 100 4.8 

T a b l e t • Mine P r o d u c t i o n R a t e s & Mine L i f e 

The f o l l o w i n g t a b l e i s f o r i l l u s t r a t i n g t h e net mine, p r e - m i l l r e v e n u e s 
based on the above from T a b l e s 1 and 2. O n l y the 800, 1,000, and 1,200 
tp d m i l l t o n nages have been c o n s i d e r e d b e c a u s e o f what t h i s w r i t e r 
f e e l s a r e the optimum p r a c t i c a l o u t p u t s the mine can s u s t a i n . A l s o , 
o n l y t he upper d e v e l o p e d r e s e r v e s a r e shown b e c a u s e of the unknown 
amount of a d d i t i o n a l c a p i t a l t h a t i s needed to f i n a n c e the dev e l o p m e n t 
of the lower r e s e r v e s a t t h i s t i m e . F o r the c a l c u l a t i o n of r e v e n u e s , 
the u n d e r g r o u n d r e s e r v e e s t i m a t e s were d i s c o u n t e d 25% f o r mine p i l l a r s 
l e f t i n t a c t and the 110,000 t o n s t o be mined from the open p i t . 

Tons o f R e s e r v e M i l l ( t p d ) Co s t (S U.S.) Net Mine ($ U.S.) 

1,176,482 
1 , 176 ,482 
1 , 176,482 

800 
1 ,000 
1 ,200 

21 , 478,000 
1 7 , 346,000 
16,687,000 

78,107,000 
82,239,000 
82 ,896,000 

T a b l e 3. Net Mine Revenues ( U n d e r g r o u n d ) 

Ore r e s e r v e s i n the open p i t a r e g o i n g t o be a v e r y i m p o r t a n t r e s o u r c e 
f o r r e s t a r t i n g the mine. I t would be to the a d v a n t a g e o f the o p e r a t i n g 
company t o c o n t r a c t o ut the m i n i n g i n the p i t t o d e f e r any c a p i t a l 
e xpense i n e q u i p p i n g t h a t p a r t o f the o p e r a t i o n . An e s t i m a t e d c o s t t o 
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mine the open p i t by a c o n t r a c t o r i s a p p r o x i m a t e l y $25.00 per ton of 
o r e based on a s t a r t i n g a t r i p r a t i o of 12;1 and a f i n i s h r a t i o of 1:1. 

Tons o f R e s e r v e Mine ( t p d ) C o s t ( $ J . S J Net Mine (U.S.) 

1 10,000 600 2*750,000 8, 128,000 

T a b l e 4. Net Mine Revenues (Open P i t ) 

The f o l l o w i n g i s an e s t i m a t e d c a p i t a l e x p e n d i t u r e l i s t t h a t would be 
r e q i u r e d to r e s t a r t the mine and b r i n g i t to p r o d u c t i o n o v e r a t o t a l of 
14 weeks. These c o s t s would of c o u r s e be o f f - s e t by p r o d u c t i o n from the 
s t o p e s and the open p i t . 

Underground equipment (Minimum r e q u i r e d ) $2,076,000 
Underground equipment (Optimum r e q u i r e d ) 2,214,000 
S t a r t up c o s t s (14 weeks n e g a t i v e c a s h f l o w ) 1,430,000 

T a b l e 5. I t e m i z e d C a p i t a l E x p e n d i t u r e s 

An e s t i m a t e d time to b r i n g the mine t o a optimum p r o d u c t i o n l e v e l of 
1,000 tpd ( M i l l ) i s a p p r o x i m a t e l y 14 weeks. As p r e v i o u s l y s t a t e d , the 
open p i t w i l l p l a y a v e r y i m p o r t a n t p a r t i n t h i s p r o d u c t i o n s c h e d u l e . 
T h e r e f o r e , s t r i p p i n g f o r the next p r o d u c t i o n bench s h o u l d s t a r t on day 
one and c o n t i n u e f o r the next 2 to 3 weeks b e f o r e o r e w i l l be e x p o s e d 
f o r m i n i n g . M i n i n g from the u n d e r g r o u n d s t o p e s s h o u l d s t a r t and come up 
to a l e v e l of a p p r o x i m a t e l y 400 tpd ( M i l l ) on or about the 14th week of 
t h i s s c ena r i o. 

Time (Weeks) 
M i l l ( t p d ) 0 2 4 6 6 ... 10 12 14 16 

1,000 
900 
800 
700 
600 
500 
400 
300 
200 
100 

0 

C h a r t 1. A p p r o x i m a t e P r o d u c t i o n S t a r t u p Time 

GENERAL DISCUSSION 

Economic and t i m e l i n e p r o j e c t i o n s have been made from f o l l o w i n g d a t a ; 
a) 110,000 t o n s of r e s e r v e a t 3.23% Cu and 1.84% Zn i n the open p i t -
b) 1,286,482 t o n s of t o t a l r e s e r v e a t 3.89% Cu and 2.75% Zn from the 

s u r f a c e to the 655 meter e l e v a t i o n , 
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tons of t o t a l r e s e r v e at 3.29% Cu and 2-35% Zn from the 
e l e v a t i o n t o the 400 meter e l e v a t i o n . 
t o ns o f t o t a l r e s e r v e from t h e s u r f a c e t o the 400 meter 

c) 2,212,653 
655 meter 

d > 3,499,135 
e l e v a t i o n . 

e) 75% s t o p e e x t r a c t i o n w i t h o u t b a c k f i l l . 
f ) M i l l r e c o v e r i e s a t 85% Cu and 50% 2n. 
g) No c r e d i t s g i v e n f o r Ag 
h) Pre s m e l t e r v a l u e of 

f o r 2n. 
i ) No c o n s i d e r a t i o n has 
j ) No c o n s i d e r a t i o n has 

f r e i g h t , and s m e l t i n g , 
k) A l l d o l l a r c a l c u l a t i o n s a r e i n U.S 
1) C a p i t a l r e c o v e r y c a l c u l a t e d a t 12% 
m) A l l d a t a has been s u p p l i e d by Noranda. 

m e t a l s ( U . S . ) , S 1 . 3 0 / l b f o r Cu and $ 0 . 6 0 / l b 

been g i v e n t o 
been g i v e n to 

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

c u r r e n c y . 
compounded i n t e r e s t 

Manpower r e q u i m e n t s seem to be v e r y h i g h as Noranda l i s t e d them. The 
s t a f f p e o p l e made up f o r most o f t h i s d i s c r e p a n c y . The f o l l o w i n g l i s t 
of p o s i t i o n s and p e r s o n n e l i s an e s t i m a t e d manpower l e v e l t h a t s h o u l d 
e n a b l e the mine to o p e r a t e e f f i c i e n t l y . M i l l p e r s o n n e l o t h e r t h a n the 
M i l l S u p e r i n t e n d e n t , have n o t been a c c o u n t e d f o r on t h i s l i s t - F o r 
c o m p u t a t i o n o f wages i n t o the m i n i n g c o s t s , a l l s a l a r i e s and wages were 
m u l t i p l i e d by a f ac t o r of 35% f o r p a y r o l l b e n e f i t s . 

P o a i t i o n Number Salary/Wage ($ 
G e n e r a l Manager 1 65 , 000/yr 
Mine S u p e r i n t e n d e n t I 50,000/yr 
M i l l S u p e r i n t e n d e n t 1 50,000/yr 
C h i e f E n g i n e e r 1 50,000/yr 
M a i n t e n a n c e S u p e r . 1 45 ,000/yr 
C h i e f C l e r k 1 45 ,000/yr 
G e n e r a l Mine Foreman 1 45 , 000/yr 
Mine E n g i n e e r 2 40,000/yr 
G e o l o g i s t 1 36 ,000/yr 
Mine S h i f t Foreman 2 36 , 000/yr 
S u r f a c e Foreman 1 36,000/yr 
P u r c h a s i n g Agent 1 30 ,000/yr 
A c c o u n t a n t 1 30 ,000/yr 
S a f e t y E n g i n e e r 1 30 ,000/yr 
Miner s 36 1 5/hr 
Mechan i c s 1 1 1 1 / h r 
O p e r a t o r s 2 1 1 /hr 
E l e c t r i c i a n s 6 1 l / h r 
S u r v e y o r s 2 1 1 /hr 
G e o l o g i s t H e l p e r s 2 1 l / h r 
Warehouseman 2 10/hr 
Bookeepe r 1 9 . 50/hr 
P a y r o l l C l e r k 1 9 .50/hr 
S e c r e t a r y 3 9.50/hr 
J a n i t o r 2 9 . 50/hr 
L a b o r e r 4 9.50/hr 

T o t a l 88 
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Much more time c o u l d be s e n t on a more p r o p e r mine e v a l u a t i o n , mine 
p l a n n i n g , and d e s i g n work on the s t o p e s . But f o r the e x p e d i e n c y of the 
p r e s e n t p r o j e c t , t h i s b r e i f r e v i e w s h o u l d be an a d e q u a t e measure of the 
mine's p o t e n t i a l , p l u s or mius 15%. 

M i n i n g E n g i n e e r 

D i s c l a i m e r 

I, J e r r y S t a c e y , PE, o f Spokane, W a s h i n g t o n , do h e r e b y c e r t i f y t h a t I 
am a r e g i s t e r e d , P r o f e s s i o n a l E n g i n e e r c e r t i f i e d by t h e S t a t e of 
W a s h i n g t o n , L i c e n s e Number 20428, and t h a t I am a G r a d u a t e M i n i n g 
E n g i n e e r w i t h a B.S. d e g r e e from t h e Montana C o l l e g e of M i n e r a l S c i e n c e 
and T e c h n o l o g y . 

X a l s o h e r e b y c e r t i f y t h a t I have not d i r e c t l y o r i n d i r e c t l y r e c i e v e d 
nor do 1 e x p e c t to r e c i e v e any i n t e r e s t , d i r e c t l y or i n d i r e c t l y from 
U.S. I n v e s t m e n t s , I n c . or any a f f i l i a t e , and I do n o t b e n e f i c i a l l y own, 
d i r e c t l y or i n d i r e c t l y , any s e c u r i t i e s i n any s u c h company. 

Dated i n Spokane, W a s h i n g t o n , t h i s 11th day of November, 1988-

J e r r y S t a c e y i PE 
M i n i n g E n g i n e e r 
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