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B A C O N & C R a ^ H U R S T L T D . 
' C O N S U L T I N G E N G I N E E R S 

January 8th, 1970. 

R o l l i n g H i l l s Copper Mines L t d . (N.P.L, ), 
1758 West 8th Ave., 
Vancouver, 9, B.C. 

A t t e n t i o n : Mr. R.C. Campbell, P r e s i d e n t 

Dear S i r : 

Pursuant to your recent request, we are pleased to 
• submit herewith a pre1iminary report concerning an approximate 
economic e v a l u a t i o n of the S i l v e r Star-Scranton Mine P r o j e c t , 
Ainsworth, B.C., together with our recommendations regarding future 
e x p l o r a t i o n work. 

Th i s report i s as complete and accurate as present 
sources of i n f o r m a t i o n coupled with the a p p l i c a t i o n of sound en­
g i n e e r i n g p r i n c i p l e s wi11 a l l o w . I t s p r e p a r a t i o n has been based 
l a r g e l y on a one-day v i s i t by Or. W.R. Bacon, P.Eng., and J . J . 
Crowhurst, P.Eng., to the property and a study of the basic data 
contained i n r e p o r t s w r i t t e n by U.M. Sharp, P.Eng., G e o l o g i c a l 
Consultant, during 1969. 

Yours t r u l y , 

BACON & CROWHURST LTD. 

(TV. 
J . J , Crowhurst, P.Eng. 

J J C / i c 
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TERMS OF REFERENCE & ACKNOWLEDGEMENTS 

In e a r l y December 1969 Bacon & Crowhurst L t d . were 

requested by Mr. R.C. Campbell, P r e s i d e n t of R o l l i n g M i l l s Copper 

Mines L t d . , to proceed w i t h a one-day examination of the S i l v e r S t ar-

Scranton mine property, to be followed by the pr e p a r a t i o n of t h i s 

r e p o r t . 

At subsequent meetings i t was agreed that Bacon & Crow­

hurst L t d . would accept, without check, the b a s i c data submitted i n 

Mr. W.M. Sharp's 1969 r e p o r t s , and would confine t h i s report to a pre­

l i m i n a r y economic a n a l y s i s together w i t h the submission of f u t u r e 

e x p l o r a t i o n p o s s i b i l i t i e s . 

In p a r t i c u l a r , reference i s made to Report 69-1 and 

Report 69-2 "Exploration-Development Program, S i l v e r Star-Scranton 

Mine P r o j e c t " dated February 1969, and November 5th, 1969, r e s p e c t i v e l y , 

both w r i t t e n by Mr. Sharp'for S i l v e r Star Mines Ltd. 

A t t e n t i o n i s drawn to the se c t i o n s i n Report 69-1 

e n t i t l e d "Property", " L o c a t i o n , Access l>. Workings", "Mining L M i l l i n g 

F a c i l i t i e s " , "Ceneral H i s t o r y " , "Summary of Mine Production 1892-1954", 

"General Geology-Mineralogy", " P r i n c i p a l V e i n I n t e r v a l s " and "Estimated 

Ore Reserves", 

These s e c t i o n s comprise a w e l l - w r i t t e n comprehensive 

summary concerning the property. T h i s i n f o r m a t i o n , f o r the sake of 

b r e v i t y , i s not repeated herewith but i t i s suggested t h i s be studied 

i n c onjunction w i t h t h i s r e p o r t . 
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SCOPK OF THE REPORT 

T h i s report considers the f o l l o w i n g : 

( 1 > RATE OF PRODUCTION 

I t i s a n t i c i p a t e d f o r the purposes of t h i s report that 

the Blue S t a r concentrator w i l l t r e a t an average of 2496 tons of ore 

per month, oper a t i n g on a 24 hour per day, 5 day per week b a s i s and 

that the con c e n t r a t i o n t o l l charge now i n e f f e c t as per the agreement 

between Blue S t a r Mines and S i l v e r Star Mines w i l l remain as i s . 

I t would appear that mine development and ore stock­

p i l i n g have not progressed f a r enough to support such a d a i l y r a t e ; 

hence t h i s assumption i s pre d i c a t e d on e i t h e r an i n t e r v e n i n g concentrator 

shut-down p e r i o d , during which the necessary underground p r e p a r a t i o n 

would be completed; a l s o m e t a l l u r g i c a l and other i n v e s t i g a t i o n s would 

be c a r r i e d out, or an a c c e l e r a t e d corresponding program, 

(2) ORE SUPPLY 

Using as much up-to-date i n f o r m a t i o n as i s now a v a i l ­

a b l e , the current estimated mineable ore reserves appear to be capable 

of supporting production at the assumed r a t e f o r approximately twelve 

months. 

I t i s suggested that s u f f i c i e n t e x p l o r a t i o n work should 

be c a r r i e d out p r i o r to o r during t h i s production p e r i o d to o u t l i n e 

f u r t h e r mineable ore reserves, and that a d d i t i o n a l sources of ore 

supply w i l l t h e r e f o r e r e s u l t . 
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I t w i l l be noted that i n the Sunset s e c t i o n of the 

property, which has been subjected to the most recent s u c c e s s f u l ex­

p l o r a t i o n work, about 20% of the v e i n has contained m i n e r a l i z a t i o n 

of ore grade. I t i s a n t i c i p a t e d i n t h i s report that t h i s r a t i o w i l l 

continue, and would form the b a s i s f o r the amount of e x p l o r a t i o n r e q u i r e d , 

( 3) MITT Ah PRICES u MARKETING 

In t h i s report the estimated mine o p e r a t i n g p r o f i t , or 

cash flow, i s c a l c u l a t e d by using a p r i c e of $35 U.S. per ounce f o r 

gold, $2,00 U.S. per ounce f o r s i l v e r , 16,000 U.S. per l b , f o r lead 

and 15.5C U.S. per l b . f o r z i n c . 

I t has been assumed that the c a l c u l a t i o n s used by Mr, 

Sharp i n h i s February 1969 report w i l l apply as r e l a t e d to concentrate 

purchase agreements as negotiated by the E r i t i s h Metal Corporation L t d . 

(4) METALLURGY & CONCENTRATOR TAILINGS 

No r e p r e s e n t a t i v e m e t a l l u r g i c a l t e s t work has been con­

ducted to date on the Sunset ore, and very incomplete r e s u l t s from 

current concentrator o p e r a t i o n are p r e s e n t l y a v a i l a b l e . 

Test work was c a r r i e d out, however, i n 1952 by the Denver 

Equipment Company on l a r g e r e p r e s e n t a t i v e samples of ore from the 

Pontiac workings; these r e s u l t s are summarized i n Mr. Sharp's February 

1969 r e p o r t , pages 30, 31 and 32. 

In the absence of any other i n f o r m a t i o n i t i s assumed 

the Sunset ore i s comparable i n c h a r a c t e r to the Pontiac ore and there­

fore concentrator r e c o v e r i e s of 90.2% f o r g o l d , 96.4£ f o r s i l v e r , 



92,1% f o r lead and 90% f o r z i n c , as i n d i c a t e d by f i g u r e s i n Mr. Sharp' 

r e p o r t , have been used. 

I t i s f e l t , however, that these are probably too op­

t i m i s t i c to expect i n p r a c t i c e , and even i f c e r t a i n a l t e r a t i o n s or add 

t i o n s to the present concentrator are made, r e c o v e r i e s lower than thes 

quoted w i l l probably r e s u l t . 
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SUHMARY & CONCLUSIONS 

A f i n a n c i a l estimate of o p e r a t i n g p r o f i t which might 

be r e a l i z e d under the most favourable c o n d i t i o n s , as r e l a t e d to the 

tons of "mineable" ore now i n s i g h t , shows that a cash throw-off 

amounting to $412,644 might r e s u l t . 

I t must be noted t h i s estimate contemplates the ex­

t r a c t i o n and treatment of 120 tons of ore per day, or 2496 tons per 

month, and m i l l r e c o v e r i e s i n excess of 90% f o r each of the v a l u a b l e 

metals. 

In Bacon & Crowhurst's o p i n i o n , the mine i s not ready 

to s u s t a i n such an e x t r a c t i o n r a t e and i n s u f f i c i e n t r e s u l t s are now 

a v a i l a b l e on which such m i l l r e c o v e r i e s might be pr e d i c a t e d . T h i s 

estimate must therefore be considered as a p o s s i b i l i t y o n l y at the 

present time. 

A l t e r n a t i v e l y , o p e r a t i n g the mine and m i l l at lower 

than 2496 tons per'month average w i l l r e s u l t In a reduced cash throw-

o f f . Operating costs per ton m i l l e d w i l l be higher and would pre­

clude the treatment of part of the ore reserves i n question because 

i n s u f f i c i e n t metal values are present to permit: e x t r a c t i o n at a p r o f i t . 

The o p e r a t i n g p r o f i t estimate quoted does not i n c l u d e 

the cost of long range e x p l o r a t i o n as recommended i n t h i s r e p o r t , and 

would t h e r e f o r e be reduced by such expenditures. 

N e i t h e r have any costs r e l a t e d to head o f f i c e c o s t s , 

f i n a n c i n g charges, p r o v i n c i a l mining t a x , o r l o c a l taxes, been considered 



-6-

i n the estimate. No allowances are made f o r d e p r e c i a t i o n , d e p l e t i o n , 

or Government of Canada taxes. I t must be noted that since -Silver 

S tar has announced i t has commenced production, i t would seem to be 

very l i k e l y that the mine w i l l be deemed by the Government of Canada 

to have commenced the three year t a x a t i o n f r e e p e r i o d . 

and i t i s considered that the chances of dis c o v e r y of a d d i t i o n a l shoots 

of m i n e r a l i z a t i o n of tenor comparable to that already o u t l i n e d are good. 

The property possesses e x c e l l e n t e x p l o r a t i o n p o t e n t i a l 

Respec tfu11y subrai11ed„ 

BACON & CROWHURST LTD, 

( 
/ 

J , J . Crowhurst, B.A.Sc,, P,Eng. 
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EXPLORATION POTSNTIAL & Ii:XOMMENDATIONS 

(see accompanying L o n g i t u d i n a l V e r t i c a l S e c t i o n by W.M. Sharp) 

The p o t e n t i a l of the property i s i n the Scranton lode. 

Whereas here and there i n d e t a i l t h i s lode may take the form of a 

composite shear zone c o n t a i n i n g more than one v e i n strand, viewed on 

a broader, more p r a c t i c a l scale i t i s e s s e n t i a l l y a s i n g l e v e i n s t r u c ­

ture. 

The Scranton lode has been traced f o r 8000 feet from 

the west boundary to the east boundary of the property. The v a l l e y 

of Pontiac Creek e f f e c t i v e l y b i s e c t s the lode i n t o western and eastern 

segments of approximately equal lengths Con the p r o p e r t y ) . 

The eastern segment of the lode does not appear to be 

as promising as the western hut t h i s could be merely a matter of 

unequal e f f o r t s . In two l o c a t i o n s on the eastern segment, near the 

v a l l e y bottom and on top of Pontine Peak, there has been s u f f i c i e n t 

encouragement on surface to proceed underground. In the former case, 

on the lower P o n t i a c , the v e i n s t r u c t u r e i s f l a t t i s h , the p r a c t i c a l 

e f f e c t of a largo sedimentary i n c l u s i o n i n the g r a n i t e . 

Much more of a f a c t u a l nature i s known of the western 

segment which i s p r e s e n t l y the scene of raining on the 5700 and 5900 

a d i t l e v e l s . There are data on f i v e (5) shoots, the best of which i s 

the Inner ('Jest Sunset) shoot (b-2) that i s being stoped. 

I f one assumes a p o t e n t i a l area f o r the western segment 

to be that o u t l i n e d i n green on the accompanying S e c t i o n , and a A foot 
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width f o r t h i s area, a q u a n t i t y of p o t e n t i a l rock of the order of 575,000 

tons i s obtained. Moreover, one can speculate upon what f r a c t i o n of 

t h i s lode segment i s l i k e l y to be s u f f i c i e n t l y w e l l m i n e r a l i z e d to he 
/}*> 

c l a s s i f i e d as ore, Experience to date on the property suggests that a 
- t 

maximum of 20 per cent might be a n t i c i p a t e d , i . e . 115,000 tons might 

prove to be economic. T h i s amount, I f developed, would provide suf­

f i c i e n t m i l l feed f o r 3 years and 10 months at a ra t e of 2500 tons per 

month. 

In order to explore t h i s p o t e n t i a l area i t i s recom­

mended that the plans p r e s e n t l y proposed by S i l v e r S t a r , i . e . d r i v e 

the 6040 l e v e l southwestward along the lode, i s a good one and should 

be completed. 

S i m i l a r l y , i t can be seen from the L o n g i t u d i n a l V e r t i c a l 

S e c t i o n that the next step should be d r i v i n g the 6200 l e v e l southwestward. 

No cost estimates have been made by Bacon 6; Crowhurst L t d , 

r e l a t i v e to t h i s work. I t i s understood by communications w i t h S i l v e r 

Star o f f i c i a l s that c o n s t r u c t i o n of access by road to the p o r t a l s of 

the 6040 and 6200 l e v e l s i s very d i f f i c u l t , and that these l e v e l ex­

tensions t h e r e f o r e would probably be completed by r a i s e access from the 

5900 l e v e l . 
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FINANCIAL 

CONCENTRATOR PERFORMANCE - KSTDlATE 

(A) F i r s t : S i x Months - b-2 ore block - 15,600 ton; 

Heads Au • ' 0.270 ozs./ton 
Afi • 5.64 ozs./ton 
Pb - 7.40% 
Zn • a. 37% 

Au • 90.2% 
Ag • 96.4% 
Pb - 9 2.1% 
Zn • • 90.0% 

6 
Lead Concentrate 

Zinc Concentrate 

Zn content i n 100 tons of ore = 100 x 8.37% x 2000-> = 16,740t? 

Zn content recovered - 16,740 x 90% = 15,066// 

Zn grade i n concentrates ~ 55% 

Lbs. z i n c concentrate = 15,066 1 0 Q K 27,393tf o r l 3 ? 0 t o n s 

55 

Tons Ore Treated 

Per o p e r a t i n g day - 120 tons. 

5 day week - mining & h a u l i n g or 250 days/year _ n A 0 . , 
° ° \2 20.8 days/month average 

Tons t r e a t e d per month = 20.8 x 120 o r 2496. 

Pb content i n 100 tons of ore = 100 x 7.40% x 2000# = 14,800;/ 

Pb content recovered = 14,800 x 92.1% = 13,631# ». 
5 

Pb grade i n concentrates = 65% j. 
> 

Lbs. lead concentrate = 13^631 * 100 = 20,970# or 10.48 tons \ 
65 
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Second S i x Months - a-1, a-2, a-3 and b - l ore blocks - 14,250 tons 

Heads • Au • 0.175 ozs,/ton 
Ag 4, 17 oss,/ton 
Pb - 4.22% 
Zn -- 3.90% 

Recovery - Au • 90.2% 
Ag - 96.4% 
Pb • 92.1% 
Zn • 90.0% 

Lead Concentrate 

Pb content i n 100 tons of ore = 100 x 4.22% x 2000// » 8,440,; 

Pb content recovered = 8,440 x 92.1% = 7,773*/ 

PL grade i n concentrates - 65% 

Lbs. lead concentrate - 7773 _ ,, n w # K ai * 
... n 958# o r 5.97 tons 

.65 

Zinc Concentrate 

Zn content i n 75 tons of ore ~ 100 x 3.90% x 2000// = 7,800;'/ 

Zn content recovered = 7,800 x 90% = 7,020// 

Zn grade i n concentrates - 55% 

Lbs. z i n c concentrate ~ 7020 
— — = 12,764$ or 6.38 tons 
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PROPERTY OPERATING COSTS - ESTIMATE 

Assume 2496 tons mined, hauled and tre a t e d per month 
fjtO, P-x/20 r.^.f: ~2*?9<i) Amount Per Ton 

Per Month of Ore 

Ore Haulage - mine to concentrator $7,488 $3.00 

Mining - 5 day week ba s i s -
20.8 days/month average - ^ 
5 stoping areas - 4 i n use 

No. of 
(a) Labour - i n c l . f r i n g e b e n e f i t s Men 

Machine men - 4 stopos x 2 men/day 8 - —>• * /r7z4*^C^' f/L^F 
E x p l o r a t i o n & development and/or diamond 

d r i l l i n g 8-10' advance/day, 2 s h i f t s x 2 men 4 
General underground & tramming 6 
Mechanical, e l e c t r i c a l r e p a i r 3 
Timbermen 2- ——Vtf* -» — = / ^ v ^ — ~ 
Surveying & geology 1 
Supervision _2 

26 

26 x $766 average/man 19,916 7.93 
( b ) Supplies 11,065 4.43 

Cookhouse & Eunkhousc Operation 

26 men x 20.8 days/month'- 541 man-days @ $6/md • 3,246 1.30 

c_Amp_ Operation - T r a n s p o r t a t i o n - Road Maintenance, e t c . 3,000 1, 20 

Mine O f f i c e - Bookkeeping - Accounting, e t c . -

2 men and s u p p l i e s 2,000 0.80 

Mi 1 l i n g - t o i l charge 17,472 7_. 00 

T o t a l $64,187 $25.71 



-12-

HET SMELTER RETURNS - ESTIMATE 

Lead Concentrates - Dry ton basis 

Payments Canadian 

Au - 1.37 ozs. x 907, = 1.233 ozs. x $35.00 x 1.08 » $46.61 

Ag - 48,0 ozs. x 957, = 45.6 ozs, x (2.00-0.01) x 1.08 = 93.00 

Pb - (65.0-1.5)% - 1270# x 95% = 1206.5* 
1206.5;? x (16.O0C-I.75C) x 1.0S = 135.68 

Zn - (2.5-2.5)% = N i l -

Cross 330.29 

Less treatment charge = 25.55 x 1.08 27.59 

Net value - F.O.E. Bradley Smelter 302.70 

Less - Duty (65-2)% - 1240;/ x .0075 x 1,08 - 10.04 
Frei g h t - Ainsworth-Lradley 11.85 _2UJ39 

Net Value per ton - Ainsworth $280.81 

Zinc Concentrates - Dry ton b a s i s 

Payments 

Au - 0.283 ozs. x 80% = 0.226 ozs. x $35 x 1.08 = $8.54 

Ag - 4.5 ozs. x 80% = 3.6 ozs. x $2.00 x 1.0S = 7.78 

Pb - (3.0-1.03% = 40# x 50% x 16C x 1.08 = ' 3.46 

Zn - 55% or 1100# x 85% ~ 935# x 15.5C x 1,08 = 156.52 

Cd - 1.22% or 24.4//-3.0/; = 2L.4# x 70% x ($4.00-0.40) = 53.93 

Gross 230.23 

Less treatment charge - 56.88 x 1.08 61.43 

168.80 

Less - Duty (55-6)% = 980-:/ x $.0067 x 1.08 • 7.09 
F r e i g h t - Ainsworth to S i l v e r King 15.00 22.09 

Net Value per ton - F.O.E. Ainsworth $146.71 



OPERATING PROFIT - ESTIMATE 

'A) F i r s t 6 months 

Revenue 

Lead concentrate - 24.96 x 10,48 x 
Zinc concentrate - 24,96 x 13.70 x 

Operating Costs 

Operating P r o f i t 

^̂ -1 Second 6 months 

Revenue 

Per 
Month 

$280.81/ton - $73,455 
$l46.71/ton = 50,168 $123,623 

60,027 

$63,596 

Lead concentrate = 24,96 
Zinc concentrate = 24,96 

Operating Costs 

Operating P r o f i t 

x 5.97 x $280.Sl/ton • 
x 6.38 x $146.71/ton = 

$41,844 
23,361 $65,205 

60,027 

5,178 

Summary - Operating P r o f i t - F i r s t 12 x 2,496 = 30,000 tons approx. 

F i r s t s i x months - 6 x 63,596 = 381,576 

Second s i x months - 6 x 5,173 = 31,063 

$412,644 



-14-

"MINEABLE" ORril RESERVES 

GENERAL 

Five blocks of ore are considered to be i n the "mineable" 

category at present. These are s i t u a t e d i n the Sunset part of the 

property and are above the 5700 l e v e l as shown on the attached map. 

Tonnages f o r each block have been computed by m u l t i p l y ­

ing (a) the length i n feet of the ore shoot as o u t l i n e d by sampling 

on each l e v e l , (b) the v e r t i c a l d i s t a n c e s i n f e e t above and below the 

l e v e l s as shown, (c) a mining width of A.O f e e t , and d i v i d i n g the 

r e s u l t by a f a c t o r of 10 cu. f t . per ton. 

Grades of metals contained i n each block have been 

determined by weighted averages of assays shown on Mr. Sharp's maps, 

which have been subsequently reduced i n the p r o p o r t i o n that the average 

width bears to the 4.0 mining width using w a l l rock d i l u t i o n at zero 

grade.- I t i s considered i n s u f f i c i e n t sampling evidence has been pro­

duced to date to as s i g n metal values to the w a l l rock. 

The grade of metal f o r Block b-2 was obtained by i n ­

c l u d i n g such r a i s e assays as were a v a i l a b l e i n the weighted average. 
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CAL QUI, AT IONS 

Tonnage 

Block 

(a) 5700 Level (halfway up to 5900 l e v e l ) 

( 1 ) 35' x 125' x 4.00 
10 

( 2> 110 x 125 x 4.00 
10 

< 3 } 37 x 125 x 4.00 
10 

(b) 5900 Level (above & below) 

< 1 J 110 x (125 + 100) x 4.00 
10 

( 2 > 160 x (125 + 200) x 4.00 
10 

Tons 

1,750 

5,500 

1,850 9,100 

9,900 

20,800 30,700 

T o t a l 39,800 

I t i s considered that 75% of these r e c t a n g u l a r blocks 

as o u t l i n e d w i l l c o n t a i n m a t e r i a l of ore grade, and tonnages are 

th e r e f o r e combined and reduced as i n the f o l l o w i n g t a b l e : 

Met Tons Ore 

0 pe ra t i ng _/_qr i o d Block Tons Factor Expected 

F i r s t s i x months b-2 20,800 75% 15,600 

Second s i x months a-1, a-2, 
a-3 & b-1 19,000 75% 14,250 

T o t a l s 39,800 75% 29,850 
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Grade 

Tn Place - before Mining Di 1 at:ion 

Average Au Ag 
Block Width- Ft-. Ozs./ton Ozs./ton Pb - % Zn - ' 

a - ( l ) 2.00 0.17 4.50 4. 30 5.70 
(2) 3.03 0.09 7.83 3. 32 6.32 
(3) 2. 10 0.33 5.50 4.73 5. 80 

b-Cl) 2,50 0.40 6.00 6,00 6,00 
(2) 2.33 0.453 9.48 12.44 14.07 

A G Mined A f t e r Mining DiJU i t i o n 

B l o c i ; D i l u t i o n Fa c t o r % Ton s 

a-U) 

C2) 

(3) 

b-Cl) 

C2) 

2.00 _ 
4.00 " 
3.03 _ 
4.00 " 
2. 10 „ 
4.00 

2.50 
4.00 
_2._38 
4.00 

50.00 

75.75 

52.50 

62.50 

59.50 

1,315 

4,125 

1,385 

7,425 

15", 600 

29,850 

Au Ag 
Ozs./ton Ozs,/ton Pb -% Zn -7, 

0.035 

0.068 

0.173 

0. 250 

0.270 

2.25 

5.97 

2.89 

3.75 

5.64 

2.15 

6. 30 

2,48 

3.75 

7.40 

2,85 

4.79 

3.04 

3.75 

8. 37 

T o t a l 

A DP IT 10 N AL CO N 01 "PER AT XOjj 5 

I t w i l l be noted that the other p o t e n t i a l blocks of ore 

shown on the v e r t i c a l l o n g i t u d i n a l s e c t i o n have not been included as 

"mineable" since there i s no access at the present time to these zones. . 

Future e x p l o r a t i o n work i f completed w i l l no doubt 

elev a t e some of these other blocks Into the "mineable" category; t h i s 

represents a d e f i n i t e plus f a c t o r In r e l a t i o n to ore reserve c a l c u l a t i o n s . 




