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SUMMARY & CONCLUSIONS 

The Silmonac mine, a producer of high grade s i l v e r - l ead and s i l v e r - z i n c 

concentrates since 1970, s ituates within the central and most productive 

part of the Slocan mining d i s t r i c t . The mine workings locate near the 

east end of the property which consists of one block of 68 contiguous 

Crown-granted claims. The Silmonac claim block f u l l y covers a two mile 

length of the Main Slocan lode which at current metal pr ice l eve l s , has 

produced ore and concentrates with a gross recovered value exceeding 

210 m i l l i o n do l l a r s . This production, deriving from about 10 large and 

small mines, accounts for some 74% of the to ta l production of the main 

Slocan mining area. The Silmonac claims cover two miles of the s ix mile 

mined length of the Main Lode. 

To date, the extent of the Silmonac mine workings is such that they 

have explored only a 2,000 feet s t r ike- length of i t s known and potent ia l l y 

productive two mile length within the property. Within th is 2,000 feet 

length, a range of 600-1,000 feet of po tent ia l l y productive lode presently 

ex ists as unexplored dip extensions. 

Thus f a r , the mine has produced over 140,000 tons of ore. A l l of th i s 

has been concentrated at the Company control led and operated m i l l at 

Sandon, which i s only three miles from the mine and, as presently set 

up, has the capacity to handle up to 4,000 tons of ore per month. Most 

of the above production has come from now depleted ore bodies above the 

4,625 main working/haulage l e v e l . During the past two years an increasing 

proportion (now 100%) of mine production has come from ore zones ly ing 

down-dip of the 4,625 l e ve l . These were discovered by diamond d r i l l i n g , 

at a maximum ef fect i ve range, from workings in the hanging wall of the 

lode at 4,625 l e v e l . 

Ore below 4,625 level has been developed and mined through minus 15% 

decl ines. However, the length of the East decline now exceeds the 

distance at which the L.H.D. equipment can cope with production 

W I L L I A M M . S H A R P , P . E N G 



- 2 -

requirements, and the West decline i s rapid ly approaching th i s point. 

The present s i tuat ion i s such that unless a major development program 

i s carr ied out to provide a better way of moving ore to the surface, 

operations w i l l gradually become uneconomic due to the diminishing 'capac­

i t y ' of the present L.H.D./decline mining system. 

The Main lode, where i t occurs within the Silmonac property, i s a strong, 

composite shear zone 10 to 40 feet or more wide. S t r i k ing easter ly to 

northeasterly, and with a generally small southerly d ip, i t traverses 

complexly folded assemblages of a r g i l ! i t e , quar tz i te , limestone, and 

porphyry. The most productive section of i t , in which s i l ve r - l ead - z i nc 

mineral izat ion has been mined over widths ranging from f i ve feet to , 

l o c a l l y , 20 feet , i s a pinching and swell ing band of fractured to crushed 

wall rocks cemented by quartz, c a l c i t e , s i d e r i t e , and ore minerals in 

varying proportions. 

On the basis of the l im i ted amount of d r i l l i n g that could be accomplished 

within the Company's operating budget, three ore blocks have been indicated, 

Together these comprise the current 'Probable ' ore reserve, estimated to 

be 48,855 tons @ 16.43oz/ton Ag.,5.8% Pb, 5.9% Zn(+Cd). 

The real future of the operation vs predicatedon the ore po tent i a l , or 

' Po s s ib le ' ore reserves res iding in the 7,000 foot unexplored extension 

of the lode to the west of and, mainly, below the Silmonac 4,625 haulage 

l e v e l . The current estimates of these reserves are based on the s t a t i s t i c a l 

p robab i l i t i e s of t he i r occurrence within the geolog ical ly optimum ver t i ca l 

interva l of the lode. As a re su l t , i t is estimated that: 

' Pos s ib le ' or ' P o t e n t i a l ' ore reserves are approximately 500,000 

tons @ 16.43 oz/ton Ag, 5.8% Pb, 5.9% Zn (+Cd) - - the grade 

assigned being that of the average of the gross mine production to 

date. At a long-term average production rate of 36,000 tons/year, 

a 14 year l i f e i s indicated. 

W I L L I A M M . S H A R P . P . E N G 



- 3 -

The net recoverable value of ore of the above grade, and which includes 

the 1970-75 average amount of mining d i l u t i o n , i s estimated to be 

$104.70 per dry ton at current metal price l eve l s . A much more con­

servative valuation of the ore reserves might warrant some provision 

with in the current estimates for the lowest mineable grade that might be 

encountered during some period in the ' l i f e ' of the operation. This, 

in accordance with past production records, could be represented by a 

grade possibly amounting to about 3/4 of that of the ore reserve figure — 

resu l t ing in a net recoverable ( 'm i l l value ' ) of 3/4 x $104.70 = $78.52 

per dry ton and 4/3 x 14, or approx. 18 1/2 year 'mine l i f e ' . 

For ore with the above $104.70/d.t. and $78.52/d.t. m i l l values, the 

projected net cash flows, at the production rates shown and over the 

respective 14 year and 18 1/2 year ' m i n e ' l i f e s ' which are possible. 

Production Rate, Estim. Range Estim. Range 
Dry Tons per Month of Net Cash of Net Cash 

Flows per Mo. Flows per Year 

1,500 $ 10,410 to $ 49,680 $ 124,920 to $ 596,160 

2,500 $ 57,850 to $123,300 $ 694,200 to $1 ,479,600 

3,500 $106,365 to $197,955 $1,276,380 to $2,375,460 

The term 'net cash f l o w ' , as used throughout th i s report i s defined as 

the revenue from concentrates sold minus the tota l mine and mi l l 'cash ' 

or operating costs. Further, 'net cash f low' i s equivalent to the 'net 

operating p r o f i t * shown on the mine accounting reports. From th i s f igure, 

the permissable and required deductions such as depreciat ion, processing, 

and depletion allowances, income taxes, and cap i ta l investment (pro­

rata basis) are made in order to determine the cash flow generated by the 

operation. 

While the proposed new low-level ( ' 4 ,000- leve l ' ) general plant i n s t a l l a t i o n/ 

rehabilitation/development project i s underway, a production rate of 2,000 

tons per month should be poss ible. At about two years a f te r the completion 

of th i s project , a production rate of 3,500 tons per months should be 

maintained. 
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Following the completion of the development program that would most 

nearly optimize exp lorat ion, development, and production operations, 

and earnings, i t is expected that average production rates in the range 

of 36,000 - 48,000 tons per year w i l l become increasingly feas ib le . On 

the basis of t h i s , and the p o s s i b i l i t i e s of increasing both the p r o f i t ­

a b i l i t y and l i f e of the operation, the wr i te r considers the necessary 

time and cap i ta l expenditures are f u l l y warranted; hence, the general 

recommendations made below should be carr ied out e i ther in the suggested 

sequence, or in whatever one best f i t s the requirements of an on-going 

mining operation. 

RECOMMENDATIONS 

STAGE I 

I n s ta l l the required surface mine plant on the 4,000 level portal bench; 

rehab i l i t a te the ex i s t ing 4,000 level d r i f t s and crosscuts; drive 

addit ional crosscut to a point underneath main 4,625 crosscut; extend 

West decl ine to point below 4,625 crosscut at 4,400 e levat ion, drive 

muck and se rv i ce/vent i l . raises to 4,400 e levat ion. 

STAGE II 

Drive 2,500 feet of 8' x 10' explor./develop. l a te ra l s to prepare 

indicated ore blocks for ext ract ion. 

STAGE III 

Carry out follow-up exploratory work,as required. 
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ESTIMATED COSTS 

STAGE I 

To rehab i l i t a t i on of access road and portable bench $ 1,000 

Purchase and i n s t a l l surf, and undgd. mine plants 156,200 

Rehabi l i tate ex i s t ing main-line d r i f t s and crosscuts 
on Silmonac 4,000 level 64,200 

Provision for 'detour ' tunnels on 4,000 l e v e l , 
300' @ $85/ft. 25,500 

Drive 800' of 7' x 7' crosscut from inner end of 4,000 

l e v e l , i n c l . allowance for timber, 800' @ $95/ft. 76,000 

Extend W. decline to 4,400 e levat ion, 800' @ $110/ft. 88,000 

Drive 5' x 5' muck pass to 4,400 e levat ion, 350' 
@ avg. $65/ft. 22,750 

Drive 6' x 10' service/vent rse. to 4,400 e levat ion, 
350' @ avg. $175/ft. 61,250 

Sub-tota l , Direct Expense $494,900 

Provision for contingencies and extras, @ 20% 100,000 

Provision for camp for s ing le men 90,000 

General provision for m i l l , waste cont ro l , e t c . , 10% 65,000 

TOTAL STAGE I $750,000 

STAGE II 

Min. prov i s ion, 2,500' of 8' x 10' tunn @ $100/ft $250,000 

STAGE III 

open 

Respectfully submitted 

W. M. Sharp, P.Eng. 
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INTRODUCTION 

The wr i te r has prepared th i s report as a resu l t of the formal request 

and authorization received by l e t t e r from Mr. G. W. Walkey in January, 

1977. This and subsequent l e t te r s from Mr. Walkey instructed the 

wr i ter concerning the scope and purpose of the report, in addit ion to 

providing much background information, technical data, and observations 

re la t ing to the Silmonac mine operation and property. E s sent ia l l y , the 

purpose of the report i s to provide a geolog ical ly and s t a t i s t i c a l l y 

based estimate of the ore potential of the Silmonac property, and to 

present a l og i ca l plan for a development program that w i l l i n i t i a l l y 

maintain, and ult imately increase mine production and p r o f i t a b i l i t y . 

General geological references consulted in the preparation of th i s 

report comprise G. S. C. Memoirs 173 and 184, by C. E. Cairnes, per­

ta in ing to the general geology, mines, and prospects of the Slocan 

Mining Camp' and B. C. Dept. of Mines B u l l . No. 29, by M. S. Hedley, 

which describes the general geology, detai led geology, and pr inc ipa l 

mineral deposits of the 'Sandon Area ' — and pre-dating the discovery 

of the Silmonac ore bodies. Features of the geology and former ore 

deposits of properties along the Main Slocan Lode, other than Silmonac, 

were derived from geological maps resu l t ing from invest igat ions and 

operations that had been carr ied out by Western Exploration Co., Carnegie 

Mines, the former Kelowna Exploration Co./Kelowna Mines Hedley L t d . , 

and others. However, information pertaining to the geology, operations, 

and production of the Silmonac mine property - - and which comprises the 

major part of th i s report - - derives from the w r i t e r ' s working f i l e s , 

from the mine o f f i c e f i l e s and, p a r t i c u l a r l y , from recent in-house reports 

and estimates prepared by Kam-Kotia management and s t a f f . 
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- 7 -

The w r i t e r ' s background of experience in the Slocan mining area dates 

from 1946, and stems from his personal involvement with i t , as fo l lows: 

1946-50 - F ie ld geologist with Kelowna Exploration ;Co. Ltd. 

on regional mapping and deta i led invest igat ions of 

several mining properties in the area. 

1954-57 - Successively mine geologist and resident manager at the 

Violamac (Victor) mine near Sandon. 

1964-present - Consulting or advisory geologist on the Silmonac mine 

operation - - with th i s involving periodic v i s i t s , commencing 

from the i n i t i a l stages of exploration of the property. 

During th i s general period the wr i te r was c lose ly associated 

with the exploration and development of the Silmonac ore 

zone. During th i s general period the wr i ter also examined 

and reported on some half-dozen other properties within 

the general Slocan mining area. 

The w r i t e r ' s most recent v i s i t to the Silmonac mine was made during the 

week of February 7-14, 1977. During th i s v i s i t the wr i ter up-dated his 

f i l e of mine maps and records, discussed current underground explorat ion, 

development, and mining operations with the management, and inspected 

development and mining operations in progress below the 4,625 (current 

main haulage) l e v e l . 

A large part of the time spent on preparing th i s report was devoted to 

the compilation of the accompanying drawings. This involved the consol­

idat ion of deta i l contained in various 20-scale mine-maps, pantographic 

and photographic reductions of these to appropriate scales the preparation 

of su i tably - scaled maps of other properties on the Main lode - - and 

for which there was no s ingle source of information, and the construction 

of adequately deta i led i l l u s t r a t i v e sections from the above noted drawings. 

In add i t ion, a s i gn i f i can t amount of time was spent on the consolidation 

of economic-geological data from various sources, and in the reconc i l i a t i on 

of the various interpretat ions of i t that have been made from time to time. 
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PROPERTY 

LOCATION & ACCESSIBILITY 

The current mine plant and main haulage level portal s i tuate at the 4,625 

foot elevation on the south slope of Carpenter Creek va l ley , at approx­

imately one l ine-mi le W.S.W. of Sandon, B. C. From Sandon, the property 

i s reached by approximately three miles of good gravel road. Sandon 

connects with B. C. Highway 6 at New Denver by about 8 miles of 

mainly paved public access road. 

The Company's ore m i l l i n g , assay, and t a i l i n g s - disposal f a c i l i t i e s are 

located next to Carpenter Creek within an area c lose ly west of Sandon 

( e l . 3,500') and 3 road-miles from the 4,625 portal plant. 

The old Ruth No. 5 portal area, and s i te of the contemplated surface 

plant for the low-level (4,000' e l . ) development of the Silmonac mine, 

i s reached by two miles of al l-weather road or ig inat ing from Sandon. 

CLAIMS 

These, designated by name and Lot No., are shown on F ig. 2 - - bound with 

the text of th i s report. 

The property comprises one roughly rectangular block of 65 contiguous 

Crown granted claims and f ract iona l claims, including three held under 

lease. From i t s northeast corner, at 1/4 mile S.W. of Sandon, the 

block extends southwesterly along the south slope of Carpenter Creek 

va l ley , over the crest of S i l ve r Ridge ( e l . 7,000 - 7,500'), and down 

the north slope of S i lverton Creek va l ley . A cent ra l l y s ituated two mile 

s t r i ke - length of the 6 mile productive length of the Main (Slocan) 

lode traverses the Silmonac property. The Silmonac mine workings occupy a 

2,000 foot par t ly developed length of the two mile long segment. 

Former major producing mines on segments of the Main lode to the southwest 

and northeast of the Silmonac section of i t comprise the Standard, 

Mammoth, Hope, S i lversmith - Slocan Star, and Richmond-Eureka: 

W I L L I A M M . S H A R P , P . E N G . 
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TOPOGRAPHY & CLIMATE 

The property i s s ituated within a r e l a t i v e l y rugged part of the Selk i rk 

Mountains. Loca l l y , the claim group straddles S i l ve r Ridge, which 

comprises the height of land between the Carpenter Creek and S i lverton 

Creek drainage basins; as a consequence, topographic r e l i e f exceeds 

4,000 feet . However, h i l l slopes are only very l o c a l l y too steep for 

foot t r a v e l , with most of the t ru l y inaccess ible ones occurring within 

the ' a l p i ne ' areas above ' t imber - l i ne ' at approximately the 6,500 foot 

e levat ion. 

Below t imber! ine, a heavy mantle of overburden i s prevalent — p a r t i c ­

u l a r l y over the north-sloping section of the claims area, and which 

includes the outcrop or ' t r a ce ' of the Main lode. This cover ranges 

from a few feet to more than 30 feet in depth, consist ing mainly of 

f irm boulder-clay ( t i l l ) with a var iab le, but generally thin cover of 

raw so i l and bedrock fragments. In add i t ion, most areas within the 

' sub-alp ine ' parts of the property, pa r t i cu l a r l y the north-sloping 

ones, are covered by r e l a t i v e l y thick stands of mature balsam, cedar, 

f i r , hemlock, and tamarack. Patches of dense willow and alder underbrush 

are common along creek draws or otherwise wet areas. 

The regional climate tends to be moderate. However, the annual prec ip­

i t a t i o n is r e l a t i v e l y heavy. This generally occurs as snow between 

October and May, with the resu l t ing snow pack ranging from generally 

f i ve or s ix feet to occasional ly nine or ten feet in depth during the 

more severe winters. 

SERVICE & SUPPLY FACILITIES 

Small hardware, fuel and lubr i cant s , and some mechanical and e l e c t r i c a l 

repair services are l o c a l l y obtainable at New Denver or S i l ve r ton. Some 

major items of mine equipment, parts, indus t r ia l suppl ies, and special 

mechanical and e l e c t r i c a l repair and rebui ld ing services may generally 

be obtained from, or at Nelson, T ra i l or Grand Forks — a l l between 
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60 and 120 miles from New Denver and serviced by a number of regional 

trucking companies. Supplies, equipment and services that are not 

obtainable from the above noted centers can usually be obtained quite 

readi ly from Vancouver, B. C. 

As compared with most B. C. producers, the Silmonac mine i s quite 

advantageously s i tuated with respect to markets for i t s concentrates, 

in that these are ava i l ab le , at quite economic trucking distances, at 

T r a i l , B. C. and Kellogg, Idaho. 

MINE WORKINGS & GENERAL PLANT 

Currently, the 4,625 ad i t crosscut and l a te ra l s comprise the main 

haulage/service l e v e l . The pre-1974 exploration and development of the 

or i g ina l ore zones to the east and west of the main crosscut were carr ied 

out via the systems of l a te ra l s and crosscuts on the 4,625, 4,690, 4,755, 

4,815, and 4,855 l e ve l s , and by raises connecting them. A system of 

raises and connecting (footwall) crosscuts between the 4,755 level and the 

Mascot adits i s used as a ' safety e x i t ' and for aux i l i a r y vent i l a t ion 

purposes. 

Unt i l mid-1974 the bulk of the mine production derived from mineralized 

areas of the lode up dip of the 4,625 horizon. Most of these ore zones 

were discovered and part ly delineated by diamond d r i l l i n g from ' footwal l 

l a t e r a l s ' driven approximately pa ra l l e l to the local s t r i ke of the lode, 

but below the actual footwall (shear) of the lode structure. Development 

and stoping operations were carr ied out from si usher d r i f t s at convenient 

s t ope - s i l l e levat ions. Crosscuts or access raises and ore passes (chute 

raises) to the si usher d r i f t s were driven from the respective l a t e r a l s . 

A l l working l a te ra l s were equipped with track. Ore and waste were 

transported by mine cars, hand trammed or hauled by e l e c t r i c l o c i e , to 

gathering points on the main haulage l e v e l , or to ore and waste passes 

leading to i t . 
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The above noted system of footwall l a t e r a l s , with d r i l l stations located 

at appropriate s t r i ke i n te r va l s , permitted systematic and e f f i c i e n t 

exploration of the lode above the 4,625 horizon. S im i l a r l y , the 4,625 

and 4,690 hangingwall l a t e r a l s , allowed s im i l a r exploration - d r i l l i n g 

e f f i c i ency — but only for l im i ted dip-extensions of the lode below 

the 4,625 horizon. The hangingwall - l a t e r a l s and crosscuts, however, and 

unlike the i r footwall counterparts, are not appropriately posit ioned for 

the subsequent development and mining of ore zones discovered from them; 

hence the i r net resu l t i s to markedly increase development expenditures 

or i n d i r e c t l y , increase gross mining costs. 

Unt i l mid-1976 ore was derived from stopes above and below the 4,625 

l e v e l . Since then, a l l production has come from ore zones s i tuat ing down-

dip of the 4,625 horizon. These zones, which were o r i g i n a l l y indicated 

and part ly delineated by down-hole d r i l l i n g from the 4,625 and 4,690 

l e ve l s , are being further explored, developed, and mined by L.H.D. 

(load-haul-dump) methods - - th i s by way of declines driven from the 4,625 

(haulage) l e v e l . These operations and workings are described l a te r in the 

report under the heading 'Current Mining Operations ' ! 

The mine p lant, s i tuat ing on the 4,625 portal bench, comprises diesel 

powered compressors, e l e c t r i c power generating un i ts , battery charging/ 

changing equipment, shop, dry, timbershed, ore b in , and waste t r e s t l e/ 

dump. 

The pr inc ipa l items of underground equipment comprise ore cars, battery 

powered l o c i e s , wheel mounted mucking machines, and jack- leg and stoper 

rock d r i l l s . One Wagner ST2B and two Wagner ST2D (one on stand-by) 

diesel powered Scooptrams are being employed in the current areas of 

operations, which are a l l below the 4,625 l e v e l . These machines are 

serviced in a ' service bay' located in the 4,625 No. 2 crosscut. 

A 24 H.P. e l e c t r i c mine fan, located in a crosscut from the main Mascot 

tunnel, provides aux i l i a r y mine vent i l a t ion v ia the mine safety ex i t 

when natural vent i l a t ion i s inadequate. 
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The f l o t a t i on concentrator has the capacity required to handle 140-150 

tons per day of typ ica l mine ore. Power for i t i s supplied by a 312 KVA 

diesel e l e c t r i c set. It produces clean lead and zinc concentrates, and 

i s meta l !urg ica l ly e f f i c i e n t . Average recoveries made during 1976 were 

for : 

Ag, 96.5%; Pb, 96.0%; Zn/Cd, 91.0% 

HISTORY 

By 1947-48, and from the results of a continuing and comprehensive 

exploration program, Kelowna Exploration Co. geologists recognized the 

ore potential of the center, or "Hope-Carnation 1 interva l of the Main 

Slocan lode. Consequently that Company, over a period of time, consolidated 

the various properties which now comprise the Silmonac claim group. In 

the spring of 1949 the Kelowna company commenced work on the Carnation 

5480 tunnel, which was planned to test the Carnation interva l of the 

Main lode at the horizon some 200'-300' under the ax ia l plane of what had 

been interpreted as the main Queen Bess overturn (axial regional of a 

hor izonta l l y - recumbent bedding fo ld open to the west). However, the 

1,900 foot long footwall l a t e r a l / d r i f t along the apparent Main lode, 

plus test holes and crosscuts, f a i l e d to disclose any s i gn i f i can t amounts 

of mineral izat ion on the main target. These negative re su l t s , together 

with a shortage of funds and confidence, caused a scal ing down, and 

f i n a l l y , the termination of Kelowna's Slocan program in 1951. Later 

analyses of the results of the 5480 project showed that the exploratory 

tunnels driven actua l l y s ituated some 300'-400' above the target, or 

ax ia l region of the main Queen Bess f o l d . A l so, in the w r i t e r ' s opinion, 

i t has not yet been established as to whether or not the lode investigated 

had real ore po ten t i a l , or i f i t ' s dip extension comprises the Silmonac 

mine lode. 

The Silmonac Syndicate was formed in 1962 for the purpose of exploring 

the 'Silversmith-Hope' lode at an elevation of 4,000 feet , via an extension 
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of southerly workings on Ruth No. 5 l e v e l . Only some 'preparatory ' 

work was carr ied out that year. In 1963 Silmonac Mines Limited was 

incorporated, and the 4,000 level drive westward was started. In 1966 

Kam-Kotia and Burkam Mines Limited leased the property, took over i t s 

management and continued the main drive in the footwall of the lode to i t s 

present face at 7,500 feet from the Ruth No. 5 po r ta l . Diamond d r i l l i n g 

during 1967, from the west face of the 4,000 l e v e l , intersected mineral­

i za t i on to the south of , and some 600 feet v e r t i c a l l y above the drive 

horizon. Due to the deviation of each of three holes completed, under­

ground d r i l l i n g was terminated in favour of down-dr i l l ing from stations 

on the East Fork of Tributary Creek. The tota l d r i l l i n g results indicated 

the presence of a s i g n i f i c an t , f l a t l y south-dipping body of apparent ore-

grade minera l izat ion containing better than average Ag/Pb ra t i o s . On 

the basis of th i s discovery i t was decided to investigate i t , plus the 

general segment of the lode containing i t , by crosscutt ing southward 

from a su i table point on the surface, close to the 4,600 foot e levat ion. 

This crosscut, co l lared at 4,625 elevation in the East Tributary Creek 

draw, intersected the lode at about 3,000 feet from the por ta l . Footwall 

l a te ra l s were driven eastward and westward and the lode tested, with 

pos i t ive re su l t s , by diamond d r i l l holes from these headings. Develop­

ment was continued, and ore production started in September, 1970. 

Production has been continuous since that date, although the rate has 

varied sharply from a low of about 600, to a high of nearly 4,000 tons 

per month, depending on the a v a i l a b i l i t y of ore reserves in any given 

per iod, the rate at which they could be developed, the tota l production 

capacity of the mine p lant, and the a v a i l a b i l i t y of s k i l l e d labour. 
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CURRENT MINING OPERATIONS 

Present explorat ion, development, and mining operations are a l l being 

conducted i n mine areas below the 4625 main haulage l e v e l . These are 

now being carr ied out, as has been previously noted, via declines and 

L.H.D. equipment (2 cu. yd . , or 3 ton, capacity Scooptrams). 

The present system of declines starts from the 4625 No. 2 crosscut. 

Standard s ized headings along main access routes, are 10' wide by 8' 

high. Branches, or stubs are driven at such f l a t t e r or steeper 

gradients as may be l o c a l l y required for explorat ion, development or 

mining purposes. 'Mine serv ices ' are provided through the decl ine. 

The usual procedure followed in mining a typ ica l f l a t l y - d i pp i ng ore 

bearing section of the Silmonac lode, from a section of decline which 

i s sub-paral le l to i t , i s as fol lows: 

1. Drive a f l a t branch heading or ' s tub ' into and along the mineralized 

part of the lode for such distance as i s required to establ i sh an 

adequate s t ope - s i l l for subsequent mining purposes. 

2. From the s t o p e - s i l l , advance the stope up-dip and/or along s t r i k e , 

as required—normally extract ing the ore via the open p i l l a r stoping 

method, with the frequency and s ize of p i l l a r s being as required by 

local ground conditions and the comparative effectiveness of rock 

bol t ing for hanging wall support. Stope-rounds and slashes are d r i l l e d 

o f f with jack legs and/or stopers. Broken muck i s slushed to the 

stope s i l l , where i t i s loaded and hauled by Scooptram up the decline 

and ramp to the 4625 level ore pocket. 

The L.H.D. method does away with the necessity of excavating s i usher 

d r i f t s and genera l l y , the extra ore and waste chutes, and service 

ra i ses, that comprise the usual aux i l i a r y i n s t a l l a t i o n s . In add i t ion, the 

method i s much more f l e x i b l e , as regards i t s over -a l l a p p l i c a b i l i t y , 

than most 'conventional ' development/mining methods. The main disadvantage 

of the method l i e s in the l imi ted capacity of the s e l f loading and hauling 

W I L L I A M M . S H A R P . P E N G 



- 15 -

equipment, where th i s capacity i s measured in ton-miles per hour. This 

i s pa r t i cu l a r l y l im i ted where decline gradients are of such magnitude 

as to markedly decrease the t r a ve l l i n g speed of the equipment. Experience 

at Silmonac indicates that the 'economic' range or radius of i t s Scooptrams, 

operating on a 15% gradient, i s about 2,000 feet. The production capacity 

of th i s equipment increases as the haulage way gradient i s decreased; i . e . , 

the capacity of a Scooptram on a one-way haul of 2,000 feet on a horizontal 

grade, as compared to i t s capacity on a one-way haul of 2,000 feet on a 

15% grade i s approximately 2 1/4 times greater. The ca lcu lat ion for th i s 

fol lows: 

A - On horizontal grade, 

Haul 2,000' @ 607'/min (3rd gear) 3.3 min. 
Return 2,000' @ 994'/min (4th gear) 2.1 min. 
Load and dump 1.5 min. 6.9 min 

B - On 15% decl ine, 

Haul 2,000' @ 185'/min. (1st gear) 10.8 min 
Return 2,000' @ 607'/min. (2nd gear) 3.3 min 
Load and dump 1.5 min 15.6 min 

The ' net ' operating s h i f t ' = 6 1/2 x 50 min.; load = 2.75 tons/scoop. 

Relative capacit ies A:B = 129:57 = 2.26:1 

From the 4625 loading pockets, ore or waste are loaded into mine cars 

which are then hauled some 3,000 feet by battery- loc ie out of the 

track-equipped 4625 main crosscut to the portal ore bin or waste dump. 

The mine ore i s transported, by truck, to the concentrator. The resu l t ing 

lead concentrates are del ivered by truck to the T ra i l smelter; the 

zinc concentrates are del ivered, also by truck, to the Bunker H i l l 

Smelter at Kellogg, Idaho. 

The mine operates two sh i f t s per day and f i ve days per week. The m i l l 

operates three sh i f t s per day over as many days per week or month as are 

required to handle the mine production, excluding 'down-time' for main­

tenance and repai rs . The tota l number of s t a f f plus hourly-rated 

personnel on a l l sh i f t s in mine, mi l l and surface i s about 46. 
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The development decline being advanced west of, and below the 4625 

crosscut has reached the east edge of the ore zone ('West Ore Block 1 / 

Dwg. S-2) l y ing below the 4625 l e v e l , and out l ined by diamond d r i l l i n g 

done in 1973 and l a t e r . Two holes d r i l l e d from the recently advanced 

interva l of the decl ine, for the purpose of ' l o c a t i n g ' i t with respect 

to the section of the lode ove r l y i ng , i t have intersected good widths 

of ore-grade minera l izat ion. East of the 4625 crosscut, the continued 

advance of the decline has taken i t below the 4375 e levat ion. Exploration 

' s tubs ' that have recently been driven o f f of i t have intersected good 

mineral izat ion comprising part of the diamond d r i l l hole and decline -

indicated 'East Ore B lock ' . 

PRODUCTION RECORD 

(a) SILMONAC MINE 

From September 1970 to December 31 , 1976 tota l ore production (mi 11-heads) 

amounted to: 

136,039 short dry tons @ 16.43 oz/ton Ag, 5.8% Pb, 5.9% Zn + Cd 

During 1976 the bulk of the production came from ore reserves below the 

4625 or main working level by reason of the fact that most ore reserves 

above i t had been depleted. Further, as funds avai lable for development 

purposes were l imi ted production, being dependent on development,was 

l im i t ed . In sp i te of these r e s t r i c t i o n s , the 1976 operations returned 

a modest operating p r o f i t , la rge ly as a resu l t of good planning and 

control by management. Mine production in 1976 amounted to: 

18,402 short dry tons @ 13.35 oz/ton Ag, 5.30% Pb, 4.86% Zn, resu l t ing 

in the fol lowing m i l l production: 

Lead Concentrates 

1556.25 s.d. tons @ 98.68 oz/ton Ag, 59.23% Pb, 9.14% Zn. 

Zinc Concentrates 

1367.10 s.d. tons @ 61.91 oz/ton Ag, 49.54% Zn, 0.37% Cd. 
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(b) MAIN LODE TO DATE 

The tota l of the reported production from ore bodies along the Main lode 

amounts to: 

1,445,576 tons @ 14.5 oz/ton Ag, 6.6% Pb, 5.4% Zn. 

The above f igure pertains only to the reported production. It does not 

include some unreported production that was made during the i n i t i a l period 

of mining a c t i v i t y in the Slocan mining camp, nor does i t include the 

considerable tonnages of z i n c - r i ch material that were sent to the waste 

dump, l e f t in place, or discarded as stope b a c k - f i l l , due to the fact 

that i t could not be p ro f i tab ly marketed during some previous periods. 

Shipments from over 200 separate properties in the Slocan mining camp 

tota l about 1.94 m i l l i on tons. On the basis of t h i s , i t i s estimated 

that the ten ore bodies along the Main lode, including four r e l a t i v e l y 

minor ones, accounted for 74% of the tota l ore production of the camp. 

The mined, partly-developed, and r e l a t i v e l y unexplored areas within the 

s ix mile s t r i ke length of the Main lode are f a i r l y well portrayed by 

Dwgs. S-l and SI-A. In the w r i t e r ' s opinion, the re l a t i ve extent of 

these areas i s such as to indcate that less than 50% of the potent ia l l y 

productive area of the lode has been tested by the work accomplished 

on i t to date. Of more d i rect importance to the Company i s the fact that 

at least half of the r e l a t i v e l y unexplored part of the potent ia l l y 

productive section of the Main lode l i e s within the Silmonac property 

boundaries. 

GEOLOGY & MINERALIZATION 

A. REGIONAL 

The Sandon mining area i s s ituated within a block of highly folded Tr ia s s i c 

sedimentary rocks l y ing over the Kaslo greenstone on the northeast, and 
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between Kuskanax and Nelson Bathol i ths , respect ive ly, on the north and 

south. S t ructura l l y , the Slocan Series l i e s within the 'Kootney A r c 1 , 

an arcuate belt of highly deformed marine sedimentary, volcanic, and meta 

morphic rocks. The west margin and central section of th i s belt are 

defined by the north ha l f of Kootenay Lake; i t s northwesterly extension 

passes through Revelstoke, while i t s southwesterly extension crosses 

the International Boundary south of T ra i l , B. C. 

The bulk of the rocks comprising the Slocan series are of sedimentary 

or ig in--mainly a rg i l l i t e , quar tz i te , and limestone. Within the central 

part of the Slocan mining camp the sediments have been buckled and warped 

into the form of a complex recumbent fo ld of regional scale. The 

arg i l laceous-quartz i t ic -1 imy formations caught up in th i s f o l d , and the 

sheets and masses of g ran i t i c rock invading i t comprise the host rocks 

for the Ag-Pb-Zn mineral izat ion of the region. It i s estimated that the 

s t r a t i graphic (dip-normal) thickness of Slocan sediments involved in the 

regional fo ld i s upward of 30,000 feet. 

Conditions of o r i g ina l deposition were such that rock compositions can 

change noticeably within a few hundred feet along the s t r i k e or dip of 

a bed. This, or because of local changes due to secondary a l t e r a t i on , 

ant ic ipated projections of spec i f i c rock types does not always take place 

Within the Sandon area, that part of the Slocan fo ld that has escaped 

erosion i s exposed over a ve r t i ca l range of up to 5,000 feet. The 

' r oo t s ' of the fo ld are deep below Carpenter Creek va l ley and, probably, 

merge into a basement of Nelson granite. Three components of the 

composite fo ld that are recognizable in the Sandon-Si1verton area are, 

going upward through the st ructure, the "Payne','Queen Bess' and 

S i l ve r Ridge folds or ' overturns ' . Bedding s t r ikes are generally to the 

northwest. Within each of the above noted sub-folds, except where 

anomalous s i tuat ions e x i s t , beds dipping to the southwest are ' r i g h t -

s ide -up ' , and those dipping to the northeast are 'overturned ' . 
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Within the general structural section two main classes of fau l ts have 

been recognized. These are c l a s s i f i e d as ' t angent i a l ' and 'cross c u t t i n g ' , 

respect ive ly. The tangential (or ' format ional ' ) fau l t s are e s sent ia l l y 

bedding f au l t s , and tend to s t r i ke and dip with bedding sections in which 

they occur. They are seldom mineral ized; however where they intersect 

mineralized cross cutt ing f au l t s , and are conjugately related to them, they 

may be s i g n i f i c an t l y mineral ized. The Silmonac lode shows an apparent 

ve r t i ca l displacement of 60 feet where ' cu t ' by a tangential f a u l t . The 

cross cutt ing fau l t s generally s t r i ke northeasterly, but l o c a l l y may 

def lect s i g n i f i c an t l y from th i s general trend; dips range from f l a t l y to 

steeply southeastward, but perhaps would average 45-50 degrees. They are 

usually mineralized to some extent. The lodes of the d i s t r i c t are cross 

cutt ing faults that contain mineral izat ion of some economic importance 

and extent. 

The predominant lode displacement i s one in which the lode hangingwall 

has moved eastward and s l i g h t l y downward re l a t i ve to i t s footwal l . The 

actual displacement i s considered to range between a few tens of feet on 

minor lodes, and between a few and several hundred feet on major structures 

l i k e the Main lode. 

The study of many former mines within the Slocan Series of rocks has 

ind icated, in a general way, that: 

(a) In lodes of subordinate strength or importance that traverse an 

important zone of bedding dip reversa l , ore bodies tend to occur 

within the ax ia l region of the f o l d . 

(b) Ore bodies on major lodes, l i k e the Main lode, can occur anywhere 

through the west dipping ('optimum') panel. At least l o c a l l y , they 

may occur within east dipping sections of bedding, as discrete ore 

bodies or as the upward or downward extensions of ore bodies centering 

within the optimum panel. Ore i s found within a l l kinds and mixtures 

of rock and at a l l e levat ions; however, studies of many l i t h o l o g i c a l 

structural s i tuat ions indicate that i t i s least l i k e l y to occur 

where both walls of the lode consist of strong massive quar tz i te , or 

where the bedding in both walls of the lode dips at about the same 
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angle as that on which the r e l a t i v e , or net lode displacement occurred. 

B. MAIN LODE 

This major crosscutting zone of f rac tu r ing , shearing and fo ld ing has a 

known s t r i ke length of s i x miles. It i s a zone, or part ly connected system 

of tear fau l t ing and i s the most important lode of the d i s t r i c t . In 

composite width, i t ranges from only a few feet to more than 100 feet. 

A lso, i t contained, and probably s t i l l contains the largest ore bodies 

to be found in the Slocan mining area. It has been most extensively explored 

and mined at i t s west and east ends where, by reason of the local topography, 

i t s more productive depth ranges were r e l a t i v e l y more accessible during the 

ear ly 'd i scovery ' years of the camp. 

Reported production from the two mile long Standard-Mammoth interva l of 

the structure was close to 870,000 tons of good grade m i l l i n g ore; that 

from the east, or Hope-Si 1versmith-Richmond Eureka end, amounted 440,000 

tons of r e l a t i v e l y high grade m i l l i n g ore. To date, production from an 

only par t ly explored and developed 2,000 foot s t r i ke length towards the 

east end of the Silmonac property tota l s over 140,000 tons of mi 11 feed 

grading better than 16 oz/ton in s i l v e r and about 12% combined lead and 

z inc , or s l i g h t l y better than the average grade of the tota l production 

from the Main lode. To the east and west, respect ive ly, of the 2,000 foot 

section are some 1,000 and 7,000 feet s t r i ke lengths of e s sent ia l l y 

unexplored Main lode within Silmonac ground. 

C. SILMONAC PROPERTY & MINE 

Drawings S - l , SI-A, S-2, and S2-A supplement the fol lowing text . 

Surface exposures of the Silmonac lode are rare, and appear to be 

re s t r i c ted to certa in trenches on Jennie Ridge and, less obviously, to 

trenches and shallow dozer cuts between the Mascot workings and East 

Tributary Creek. However, the mapped pos i t ion and att i tude of these 

few exposures are such as to indicate that the Silmonac lode i s within the 

zone of cross f au l t i ng which comprises the Main lode and, more s p e c i f i c a l l y 
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within the Carnation-Hope interval of i t . 

Discontinuous exposures of bedrock indicate that the Silmonac lode cuts 

across a var iety of rock types. These consist of a r g i l l i t e s , quartz i tes , 

limestone, limy and non-limy gradations of these, and g ran i t i c porphyry. 

Loca l l y , any rock type may be altered to the extent where i t i s d i f f i c u l t 

or impossible to i dent i f y i t s o r i g ina l composition. Limestones and limy 

a r g i l l i t e s and quartz ites appear to be most susceptible to a l t e r a t i on , 

with the a l te ra t ion generally being most intense in the v i c i n i t y of the 

lode, and pa r t i cu l a r l y where i t s wall rocks have been s i g n i f i c an t l y 

intruded by porphyry. Si 1 i c i f i c a t i o n (cherty v a r i e t i e s ) , followed by 

s i l i c a t i o n (hornfels ic var iet ies ) are the commonest types of a l te ra t ion 

a f fect ing the sediments. S i l i c i f i c a t i o n of the porphyries i s also 

frequent, producing 'spotted che r t s ' ; however, s i l i c a t i o n , mainly 

evidenced by more or less disseminated brown b i o t i t e , i s also common. 

Most of the common types of a l te ra t ion are pre-ore in age; hence, they do 

not serve as i nd i ca to r s ' of possible ore bodies. I f any, a l t e r a t i o n , 

pa r t i cu l a r l y where i t has been superimposed on compositionally gradational 

assemblages of rock types, only adds to the d i f f i c u l t i e s of geological 

mapping, co r re l a t i on , and in te rpretat ion . Unforseeable, but often pronounced 

changes in rock type and structure within r e l a t i v e l y short distances are 

common, pa r t i cu l a r l y in s i tuat ions involving a strong lode, intensely deforme 

wall rocks, and much porphyry i n t ru s ion , such as ex i s ts at Silmonac. Hence, 

i t appears that the soundest exploration program i s one that i s based on 

the general geologic favourab i l i t y of an area or zone, plus an appraisal 

of i t s ore making p o s s i b i l i t i e s or po ten t i a l , based on results obtained 

in a contiguous area, or on the general measure of success had in a 

geolog ica l ly s im i l a r or related zone. Or, stated more b r i e f l y , i t appears 

that a sound exploration decision i s one that i s based on both the geo­

log i ca l and s t a t i s t i c a l p robab i l i t i e s for the occurrence of ore. 

Within the mine, the ' f ootwa l l * section of rocks has been more extensively 

exposed, and/or mapped, than the hanging wall sect ion. Hence, i n t e r ­

pretations made i n the fol lowing text are la rge ly , although not exc lus ive ly 

based on the footwall geology. 
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Longitudinal ve r t i ca l projections SI-A and S2-A portray ore bodies 

and footwall geological deta i l within various parts of the Silmonac 

on one composite ver t i ca l plane oriented in a S.W.-N.E. d i r ec t i on . Taken 

together, the above sections show that the higher bedding sections dip 

generally northeastward to elevations between 5,000 - 5,500 feet. Within 

th i s elevation range, dips steepen and r o l l , simply or via zones of 

complex fo ld ing , through ver t i ca l to southwesterly (r ight-s ide-up) 

dips. Below the above noted zone of dip reversal bedding dips are 

predominantly to the southwest; hence they comprise a general west dip 

panel of bedding. 

The 'west dip panel ' as i t relates to the Main lode, and by reason of i t s 

r e l a t i ve a c ce s s i b i l i t y and geological and s t a t i s t i c a l f avourab i l i t y , 

has been the source of more ore production, or s i t e of more successful 

exploration and development work than any other structural zone within 

the central Slocan mining area. I t ' s ve r t i ca l range at various places 

along the Main lode varies by as much as several hundred feet , but i s rather 

generally l i m i t e d , at least within r e l a t i v e l y competent sections of bedding, 

by the 3,900' and 5,200' e levat ions. A l l of the Silmonac mine workings 

locate within th is ve r t i ca l range, but only very l o c a l l y have they been 

advanced even as far downward as the 4,300 elevation and th i s only on dip 

extensions of the main East ore zone. 

As the lode appears to have formed w i th in , and as a resu l t of a regional 

scale transverse (S.W.-N.E.) zone of bedding deformation, across which 

(hinge l i ne ) there appears to be pronounced differences in bedding 

att i tudes or general s t ructura l pattern, a matching of footwall and hanging 

wall geology i s not to be expected, even a f te r making allowances for 

re l a t i ve (lode) footwal1/hangingwal1 displacements. 

The 'Silmonac' interva l of the Main lode has been revealed as a broad, 

composite shear zone cu t t ing , and l o c a l l y fol lowing a complexly folded 

assemblage of t h i ck l y to th in l y bedded ' qua r t z i t e s ' and s i l l - l i k e and dyke¬

l i k e sheets and lenses of porphyry. The lode appears to range between 

10-40 feet in width. It i s a zone of mult iple braided and - l inked shears 

between which masses of wall rock are fractured or brecciated. The lode 
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f i l l i n g i s veined or cemented by quartz, s i d e r i t e , and c a l c i t e ; i t i s 

mineralized with galena, spha ler i te , minor sulpho-salts, and 'ruby s i l v e r 1 

plus associated pyr i te and pyr rhot i te . The ore mineral izat ion occurs 

within two f a i r l y d i s t i n c t , pinching and swell ing layers referred to as 

the ' footwal l ve in ' and 'hanging wall v e i n ' . Normally, they are separated 

by some 10-20 feet of 'waste rock ' , but l o c a l l y merge or are s u f f i c i e n t l y 

close so that they may be mined together. In places the mineralized 

zone comprises an aggregate of separate ore lenses that can be mined 

in bulk. Mined widths range from about f i ve feet to ten feet , and 

l o c a l l y up to 20 feet. The bulk of the mine production derives from the 

' footwall ' vein. 

For the most part, the s t r i ke and dip trends of the vein resu l t from 

interpretat ions and corre lat ion of data provided by d r i l l hole i n t e r ­

sections. On Dwg. S-2 these are shown as structural contours, and relate 

to the footwall ' v e i n ' . These portray the vein as a generally f l a t l y 

dipping and sinuously s t r i k i n g structure which over i t s presently defined 

extent, has an average N.E. s t r i k e ; dips generally range between 10-30° S. 

The sinuous trend of the Silmonac lode, which i s more pronounced along 

i t s s t r i ke than along i t s d ip, i s the resu l t of successive def lect ions 

in s t r i ke as i t traverses formational assemblages of d i f f e r i n g competency 

and att i tude or s t ructura l form. The more pronounced bends often occur 

where the lode i s deflected at tangential f a u l t s , and where i t ' r o l l s ' 

around footwall or hanging wall 'buttresses ' of porphyry. The sinuous 

trend comprises a s t ruc tu ra l l y favourable feature; hence, the presence 

of porphyry i s also a favourable feature. 

In comparison to the main Standard and Si 1 vermsith, Slocan Star ore bodies 

the indiv idual Silmonac ore bodies appear smal l ; however, the i r aggregate 

area i s such that they tota l 25% or more, of the explored and developed 

area of the Silmonac lode, a s i tuat ion which y ie lds 'mult ip le opportunity ' 

targets, rather than only a few ' s ing le opportunity ' targets which could 

be missed (or bracketed) by an exploration plan which might be based on 

widely spaced ' f ans ' or 'cones' of d r i l l holes. 
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X-Secs W-l, W-2, and E-l supplement the plan (S- l ) and longitudinal 

ve r t i ca l section (S-2). The par t i cu la r locat ion of each has been 

selected to portray what i s , in the w r i t e r ' s judgment, the cross 

sectional configuration of typ ica l s t r i ke segments. Overlay W-2/W-1 

shows the def lect ion and normal displacement of the lode on strong 

bedding f au l t zones cutt ing 4625 and 4690 l eve l s . X-Sec. E - l , which 

i s through the area of the deepest development accomplished to date, 

indicates that the lode i s productive over a 1,200 foot dip range. 

In the w r i t e r ' s opinion, i t i s highly probable that the 600 foot dip 

interva l extending to the 4,000 level w i l l be equally productive. The 

fact that some small lenses of high grade mineral izat ion have already 

been found on the 4,000 level within a r e l a t i v e l y 'weak' section of 

the lode at more than 1 ,200 feet east of the lowest ore currently being 

developed, enhances the probab i l i t y of the above noted extension. 

ORE CONTROLS 

S i l ve r - lead-z inc mineral izat ion has been wide spread, and i t i s probable 

that at least minor volumes of the mineral iz ing solutions had access to 

v i r t u a l l y a l l cross cutt ing f a u l t s , including the smallest. Most ore 

bodies occupy re s t r i c ted posit ions in veins or lodes and, consequently, 

only a very minor part of the gross area of the host structure. Therefore, 

i f the search for ore i s to be conducted e f f i c i e n t l y , and pa r t i cu l a r l y 

where no surface exposures of i t are present, as i s the case over much 

of the Silmonac ground recognition must be given to the various 

' con t ro l s ' that might have influenced i t s deposit ion. The fol lowing 

text deals only with the types of controls that re late to the formation 

of mineral and ore deposits within the main Slocan mining area. Whether 

or not a mineral deposit actua l l y comprises an ore body i s determined 

by the co-occurrence of several factors such as metallurgy, grade, s ize 

and mineab i l i t y , metal p r i ces , and the over a l l economic v i a b i l i t y of 

a possible mining operation. In the Slocan camp, the various controls a l l 

involve some favourable combination of rock type and lode and bedding 

structure. Formerly held theories that one pa r t i cu la r rock type or 
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structural s i tuat ion was the most favourable have not proved to be 

f ac tua l . The major ore contro l s , per Bu l l e t i n 29, C i rc . 1952, and other 

sources are as fol lows: 

(1) Rock assemblages of the r ight degree of br i t t leness and competency 

cut by the lode or vein. Massive-competent wall rocks tend to 

fracture v ia a s ingle t i ght f i s su re . Soft rocks tend to be sheared, 

and thus create a f i l l i n g of (impermeable) gouge. The optimum 

competency of any assemblage of wall rocks depends largely on the 

amount of movement (and development of gouge) that has taken place 

on the vein or lode. 

(2) A s i tuat ion where a vein or lode crosses bedding at a large angle, 

and pa r t i cu l a r l y where the d i rect ion of movement of the lode i s 

rather squarely-across the bedding. This i s the control upon which 

the assumption of the favourab i l i t y of west-dipping assemblages 

of beds, traversed by a lode featuring a r e l a t i v e l y downward and 

eastward movement of i t s hanging w a l l , i s based. 

(3) The presence of cross f au l t i ng and f ractur ing (a cross fracture i s 

defined as any fracture along a plane at an angle to that of the 

lode) i s favourable. This includes tension f au l t s , branch f au l t s , 

and l i nk fau l t s and fractures. 

(4) Lode or vein segments where marked changes in s t r i ke (and l o c a l l y , 

dip) occur: These include s ingle or paired bends as a t , or through 

a formational f a u l t ; r o l l s , such as occur by reason of the footwall 

or hanging wall occurrence of bodies of massive quartz ite and/or 

porphyry; and generally sinuously s t r i k i n g veins or lodes — a l l 

present within the Silmonac lode segment. 

(5) Where a bedded lode warps to cut across the bedding. At Silmonac 

th i s s i tuat ion probably occurs frequently, but tends to escape not ice. 
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The low dip angle, sinuous s t r i k e , and highly sheared character of the 

Silmonac, or at least of s izeable areas of i t , tend to d ist inguish i t 

from the general type of lode (or vein) to which most of the aforenoted 

controls are readi ly appl icable. The general l i tho logy and structure 

of the Silmonac footwall formations, together with the cross cutt ing 

re lat ionship of the lode with respect to them, comprise pr inc ipa l features 

that are cha rac te r i s t i c of many of the productive lodes and veins within 

the central Slocan mining area. However, what appears to be a unique 

feature of the Silmonac geology, as deduced from inspection of the few 

relevant sections exposed by the mine workings, i s that over apparently 

large areas of the lode there i s a rough para l le l i sm between lode f ractures, 

bedding within the lode, and hanging wall formation, the l a t t e r sometimes 

including considerable porphyry. The 'bedding sect ions ' involved have 

various degrees of competency. This pa r t i cu la r association and conf ig ­

uration of lode/bedding structure has been termed a ' lode panel ' or 

more general ly, a 'transverse pane l ' . The evidence at Silmonac, as 

well as that gathered as a resu l t of deta i led mapping in the Mammoth 

mine and over the Carnation surface, and from reports of invest igat ions 

of the Standard mine, i s such as to indicate that transverse panels 

represent a l a t e , or modifying stage of the deformation that produced 

the Slocan f o l d . The f i na l stage of fo ld ing i s believed to have climaxed 

v ia the f i r s t stages of the cross f au l t i ng that culminated in the develop­

ment of the Main lode. The s ign i f icance of a transverse panel, as compared 

to a drag panel - - the resu l t of lode displacements - - i s in the fact 

that i t has exerted a structural control in the development of major and 

minor lode structures and, a l so, porphyry i n t ru s ion , a l t e r a t i on , etc . 

In r e l a t i v e l y competent assemblages of rocks (some of these possessing 

competence by reason of the inc lus ion of porphyry and/or 'hard a l t e red 1 

rocks within the assemblage) arching, crumpling, and f ractur ing produce 

'open space ' s i tuat ions. More important, the passage of ore forming 

solutions (?) through a section of the lode in which there i s a s u f f i c i en t 

concentration of such minor ore structures would resu l t in a generally 

mineable or composite ore body. In the w r i t e r ' s opinion, a large part 

of the Silmonac lode generally f i t s into th i s pattern, and consequently 

suggests that another var iety of 'ore con t ro l ' may be added to 

those already l i s t e d . 
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ORE RESERVES 

DEFINITIONS 

Tonnage factor , as used at mine — 10 cu. f t . per short dry ton. 

Areas of lode and ore bodies in fol lowing estimates are e i ther slope areas 

or the i r projections on plan or long ve r t i ca l project ion, as e i ther of 

l a t t e r two are proportional to , or representative of the i r slope areas. 

Minimum mining width (m m width) assumed to be 5 feet. 

The fol lowing de f in i t i ons pertaining to the c l a s s i f i c a t i o n of ore reserves 

are as given in the section National Pol icy No. 2, B r i t i s h Columbia 

Secur i t ies Commission Weekly Summary dated September 20, 1974, plus 

qua l i f i ca t i on s apropos of the Silmonac mine. 

Ore ' : 

' P o s i t i v e ' Ore 

A natural aggregate of one or more minerals which, at a 
spec i f ied time and place, may be mined and the 
contained minerals separated at a p r o f i t . 

S ize, shape and mineral character rather de f i n i t e l y 
establ ished by several rather c lose ly and uniformly 
spaced hand, or d r i l l hole samples--partly applicable 
to Silmonac ore blocks. 

'Probable ' Ore: Material for which tonnage and grade ore computed part ly 
from spec i f i c measurements, samples or production data, 
and part ly from project ion for a reasonable distance on 
geological evidence, and for which the s i tes avai lable 
for inspect ion, measurement, and sampling are too 
widely or otherwise inappropriately spaced to outl ine 
the material completely, or to establ i sh i t s grade 
throughout. Silmonac W. Block may be c l a s s i f i e d as 

' rather f i rmly indicated: 

' Po s s ib le ' Ore: Material for which quant i tat ive estimates are based 
largely on broad knowledge of the geological character 
of the deposit and for which there are few, i f any, 
samples or measurements, and for which the estimates 
are based on an assumed cont inuity or repet i t ion for 
which there are reasonable geological ind icat ions , which 
indicat ions may include comparison with deposits of 
s im i l a r type; bodies that are completely concealed may 
be included i f there i s s pec i f i c evidence of the i r 
presence. 
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(a) PROBABLE OR INDICATED ORE RESERVES 

This i s contained within three separate ore blocks in which the respective 

tonnages are estimated on the basis of a larger than average number of 

d r i l l hole intersect ions , conservatively drawn block perimeters, calculated 

average thickness and weighted average d r i l l hole grades. Calculations 

of weighted-average-dril1 hole grades for each block show them to be 

generally equivalent to the average grade of the Silmonac ore production 

to date; hence, as they are e s sent i a l l y d i rect extensions of previously 

mined ore blocks, this grade has been assigned to them. 

The three separate ore blocks comprising the present probable ore reserves 

are shown in plan and long ve r t i ca l p roject ion, respect ive ly, on.Dwgs. 

S-2 and S2-A. The West Block, the largest of the three, comprises the 

faulted southwesterly continuation of the main west ( r e l . to 4625 X-C) 

ore body which has accounted for at least one quarter of the mine production 

to date. In add i t ion, the West Block s ituates on the axis of a t i gh t lode 

flexure (also per X-Sec. W-2) that traverses what appears to be as phys ica l ly 

favourable (mixed competency) a section of wall rocks as that which contained 

the main west ore body. In addit ion to above noted factors of favourable 

geology and pos i t i on , the tonnage/grade figures for the West Block are 

based on 14 d r i l l intersect ions of both high and low ore grade mater ia l . 

Hence, the West Block could be a l te rna t i ve l y c l a s s i f i e d as a ' f i r m l y -

ind icated ' ore block, on the general basis of past d r i l l i n g experience. 

The East Block minera l i zat ion, o r i g i n a l l y disclosed by exploratory d r i l l 

holes from the 4625 H.W. La te ra l , i s l o c a l l y exposed in the walls of the 

advancing East decl ine, and in stubs and raises driven o f f of i t . Its 

area and average thickness and grade are determined from intersect ions 

from s ix widely spaced d r i l l holes, plus d i rect exposures. The central 

one const i tut ing a 5' - 6' width of good grade material on which s la sh -

stoping has been carr ied out as fa r down-dip as i s currently feas ib le 

from the 9-E stub. The zone i s on the E.-S.E. plunging axis of the 

current main east ore body, and within a wide segment of lode comprising 

a zone of strong shearing and crumpling. Currently, and on the basis of 

the l im i ted number of ' i n t e r s e c t i o n s ' , the west-east dimension of the 
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block i s quite c lose ly del imited; on the same bas is, however, i t could 

be shown as 'open' i n th i s d i rec t i on . The wr i ter speculates a considerably 

larger p itch extent f o r i t than i s currently ' a l l owab le ' . 

The small 'N.E. Block ' is,on the drawings, conservatively represented 

as the d i rec t dip-extension of the r e l a t i v e l y small (?) northeast ore body. 

The cont ro l l i ng structure would appear to comprise a Z-flexure on the lode, 

hence, i t s geological s i tuat ion i s favourable for an eventual enlargement 

of the block as currently del imited. 

The grade of the probable (or indicated) ore reserves i s assumed to be 

that of the tota l mine production to date or, 16.43 oz/ton Ag, 5.8% Pb, 

5.9% Zn (+Cd). Estimates for each of the blocks, which together comprise 

the 'probable ' ore reserves, fo l low: 

West Block: 

Calc. (a), 3.0' true width @ 30.6 oz/ton Ag, 8.9% Pb, 8.1% Zn. 

(b), 0 5.0 m-m " @ 18.4 " " , 5.3% Pb, 4.9% Zn. 

allowing for core-loss and geological association with main West ore body, 

Estimate @ 26,933 dry tons @ average grade of mine production to date. 

East Block: 

Calc. (a), 3.0* true width @ 29.07 oz/ton Ag, 13.7% Pb, 8.1% Zn. 

" (b), @ 5.0* m-m " @ 17.4 " " , 8.24% " , 4.9% Zn. 

On the basis of equivalence in value to average grade of mine production, 

Estimate @ 19,222 dry tons @ average grade of mine production to date. 

N.E. Block: 

Basing grade en t i r e l y on that of mine production to date: 

Estimated @ 2,700 dry tons @ average grade of mine production to date. 

TOTAL, @ average grade of mine production to date. 

= 48,855 dry tons @ 16.43 oz/ton Ag, 5.8% Pb, 5.9% Zn (+Cd). 
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(b) POSSIBLE OR POTENTIAL ORE RESERVES 

The preponderantly west-dipping assemblage of Slocan rocks between the 

ax ia l elevations of the more-or-less hor izonta l ly recumbent Queen Bess 

and Payne folds has been termed the "optimum panel " , by reason of the 

fact that i t contained the main mass of most of the ore bodies of the 

d i s t r i c t including the most productive of them. Although the upper 

and lower l im i t s of th i s panel vary from place to place, they generally 

l i e at about the 5,200' and 3,900' e levat ions, respect ively. It i s 

probable that some dominant ore cont ro l , or a combination of them, 

l o c a l i z i n g ore to th i s pa r t i cu l a r ve r t i ca l range of the Main lode i s 

the reason why i t has proved to be the most productive. However, th i s 

i s not of decisive importance, and there could be other reasons, such 

as: 

(1) Higher, equally or better mineralized parts of the lode could 

have been removed by erosion. 

(2) Good conditions for the basic prospecting methods and 'grass 

roots ' type of exploration/development ventures that took place 

during e a r l i e r years could have existed here. 

(3) Because of the presence of a favourable topography, access to 

what l a te r proved to be the more productive parts of the lode was 

r e l a t i v e l y easy; hence, the more s i gn i f i can t exploration and 

development operations tended to be concentrated here with the 

resu l t that a proportionately larger quantity of ore was discovered 

here than in some more d i f f i c u l t y accessible parts of the lode. 

(4) The panel comprised the optimum zone of ore deposition as determined 

by conditions (gradients) of temperature and pressure. As th is 

would require the existence of a near horizontal solution source 

(Nelson granite?) at a nearly constant depth below th i s ve r t i ca l 

interva l of the lode, i t constitutes the least l i k e l y of th is l i s t 

of p o s s i b i l i t i e s . 
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The important fact i s that, whatever the reason, the average 3,900' -

5,200' ve r t i ca l interval of the Main lode has, thus f a r , proved to be 

the most productive interva l over the greater part of i t s presently 

explored and developed length. 

Past exploration/development results have provided the basic data for 

s t a t i s t i c a l l y - ba sed estimates of the frequency at which s i gn i f i can t 

ore bodies occur over the s t r i ke extent of the lode pa r t i cu l a r l y within 

spec i f i c dip interva l s of i t . Hence, the present estimates of ' pos s ib le ' 

tonnage and grade or, a l t e rna t i ve l y , the 'ore po ten t i a l ' within the 

unexplored s t r i ke length and currently defined optimum dip-range are 

based on the contained s t a t i s t i c a l p o s s i b i l i t i e s . 

Three separate ca lcu la t ions , each involving d i f fe rent appl ications of 

the data, were made in order to arr ive at a f igure that would be most 

nearly ind icat ive of the actual ore potential of the Silmonac segment 

of the Main lode. This f igure i s selected on the basis of the two closest 

figures resu l t ing from the three ca lcu la t ions , analogous to the 'umpire 

assay' method of se lect ion . The wr i ter points out, however, that although 

th i s determination of ore reserves i s based on accurate measurements 

of distances and areas ( f lex - sca le and polar planimeter) and the 

appl icat ion of safely conservative frequency factors the tonnage figures 

arr ived at are e s sent ia l l y speculative in character. 

Estimate A 

Unexplored area of Silmonac lode segment = 1049 planimeter un i t s . 

Explored and developed area Silmonac lode segment = 137 planimeter units. 

Silmonac ore production to December 31, 1976 = 136,039 tons 

Therefore 136,039 = x = 1,042,000 tons. 
137 1049 

Apparent 'frequency f a c t o r ' , s t r uc tu ra l l y - favourable lode = 1 / 2  
r to ta l area unexplored lode 

Possible ore reserve = 1/2 x 1,042,000 = 521,000 tons. 
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Estimate B 

Total production, Main lode 1,445,576 tons 

Indicated ore, Silmonac lode segment 48,855 " 

To ta l , Main lode 1,494,431 

Total 'optimum' area of Main lode 3921 planim units 

Unexplored area Silmonac lode seg. 1049 " " 

Therefore, * = 1,494,431 
1049 3921 

Thus, Possible ore reserve = 400,000 tons 

Estimate C 

Total ore produced and ind icated, Main lode 1,494,431 tons 

St r ike length (a) Standard-Mammoth lode seg = 12,400' 

(b) Silmonac seg. = 10,500' 

(c) Hope - Richmond-Eurecka seg= 8,100 

Total 31,000' (= 5.87 mi.) 

Ore produced and indicated per 1,000' of Main lode = 48,200 tons 

Therefore, for Silmonac lode segment, 

Possible ore reserve = 10.5 x 48,200 = 506,000 tons 

On the basis of Estimates A and C, the Possible ore reserve within 

the unexplored part of the Silmonac lode segment, at the average grade 

of the tota l Silmonac production, i s estimated to be at least 

500,000 tons @ 16.43 oz/ton Ag, 5.8% Pb, 5.9% Zn (+Cd) 

EXPLORATION-DEVELOPMENT CONSIDERATIONS 

PRELIMINARY 

Descriptions of explorat ion, development, and mining methods employed 

at Silmonac both pr ior to , and a f te r the 1973/74 introduction of the 

dec!ine/L.H.D.-based methods are described in the previous report 

sections 'Mine Workings & General P lant ' and 'Current Mining Operations" 
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The w r i t e r ' s reference data shows that in the four-month period, June-

September, 1976, the mine operations returned a net cash flow of $149,281. 

The tota l tonnage treated was 7,768 tons, for an average of 1,943 tons 

per month. In addition to th i s net cash flow, the operation provided 

a royalty of $23,304 to Kam-Kotia and mi l l rental of $9,000 to Carnegie. 

A l l of the above production came from a lode area, between elevations 

4,450 and 4,550, developed by a branch - decline driven from the main 

East decl ine, the l a t t e r connecting with the 4,625 main working l e v e l . 

The rate of production has been, and w i l l continue to be l imi ted by: 

1) The rate of advance of the decl ine, 2) The a v a i l a b i l i t y of miners, 3) 

capacity of the Scooptrams, and 4) the a b i l i t y to provide ven t i l a t i on . 

Every foot of decline advance reduces the capacity of the Scooptrams, 

and the addit ional tonnage that can be developed by th i s decline i s 

l im i ted by Scooptram capacity and not by the mine's ore potent ia l . This 

i s i l l u s t r a t e d by the fol lowing table showing a 2 cu. yd. Scooptram's 

r e l a t i ve production capacit ies when operating on a horizontal vs. a 

15% (decline) grade: 

1-Way Haul Capacity per 2-Shift Capacity per 2-Shift 
P i s t . (Radius) Cay, Horiz. Grade Day, 15% Grade Ratio 

500' 634 tons 355 tons 1.8:1 

1,000' 430 " 210 " 2.0:1 

2,000' 262 " 115 11 2.28:1 

3,000' 188 11 80 " 2.35:1 

Just how the rate of production under the present decline development 

system can be l imi ted by ju s t one factor , Scooptram capacity, i s i l l u s t r a t e d 

by the fol lowing example which, co inc identa l l y , i s relevant to current 

mining operations. Two Scooptrams provide service on two separate 15% 

decl ines, which have each advanced to the point where ore and waste 

must be hauled 2,000' up-grade: 

Combined Scooptram capacity, ore and waste = 230 tons per 2 - sh i f t day 

Minimum capacity required for handling waste 
from 2 decl ine rounds, or equiv. = 104 " " " ^_ 
Maximum capacity ava i lable for hauling ore = 126 tons per 2 - sh i f t day 
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From t h i s , i t i s evident that the Scooptrams have just surpassed the 

l i m i t of the i r capacity, (a) r e l a t i ve to , say, a nominal 130 ton/day 

(2800 tons/month) mine operation, and have exceeded i t r e l a t i ve to any 

higher production rate which may have been establ ished. 

With reference to the current production rate at the Silmonac mine, 

Scooptram capacity becomes a c r i t i c a l factor at a decl ine haul -

distance of about 2,000 feet ; in terms of ve r t i ca l range i t has, or w i l l 

become c r i t i c a l at an elevation of about 4,400 feet on both the East 

and West decl ines. Below th is e levat ion, progressively-decreasing 

Scooptram capacity w i l l eventually make even the present scale of 

development/mining operations impossible. Consequently, the i n s t i t u t i o n 

of some a l ternat ive to the present development/mining plan or system has 

become mandatory. 

For much of the current year, the known and probable main sources of 

ore in the mine area east of and below the 4,625 main crosscut s i tuate 

between the 4,450 and 4,300 elevations - - approximately delineated at 

present (Dwgs. S-2 and S2-A) as the 'East B lock ' . As shown in the 

preceding text , th i s ore zone i s so located as to be at , and soon beyond 

the capacity of the present Scooptram - decline development/mining system. 

During the present year, supplementary ore production i s expected to come 

from what i s currently delineated as the 'West Block' (Dwgs. S-2 and S2-A). 

The several strong d r i l l hole intersect ions obtained from the plus 600 feet 

s t r ike- length of the lode containing them indicate that th i s block might 

eas i l y comprise the most important and accessible source of near - future 

production. The presently delineated part of i t , comprising a f l a t l y 

south-dipping ore zone, extends from the 4,600 to about the 4,500 l e v e l . 

On the basis of the 1973 and recent d r i l l in tersect ions, the wr i te r sees 

an excel lent p o s s i b i l i t y for important southerly and easter ly dip extensions 

of the lower and well mineralized parts of i t . Exploration and development 

of th i s block w i l l probably require an extension of the main West decline 

to the 4,400 e levat ion. With t h i s , the tota l decline haul distance would 
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exceed 2,300 feet , or to a range or depth which i s beyond the capacity 

of the present Scooptram - decline development system. 

On the basis of the exploration/development results obtained to date 

in the Silmonac mine the greatest l a te ra l (2,000') 'spreads' of 

mineral izat ion would appear to l i e below the 4,625 l e v e l ; hence, for 

maximum effect iveness, i t appears that future exploration and development 

of the lode between the presently developed area and the Mammoth boundary 

should be concentrated between the 4,000' - 4,600' horizons. A l so, as 

i s indicated by the long ve r t i ca l geological sect ion, i t would be most 

advantageously concentrated within the lower hal f of the 'main west - dip 

panel ' . The fact that the two largest known ore zones on the Main lode, 

the 'Standard' and ' S i l v e r sm i t h ' , s i tuate within the lower hal f of i t 

(noting that the elevation - related 'bench marks are of l im i ted relevance 

here') i s in i t s e l f good reason for basing future operations at the lowest 

pract ica l horizon possible. However, within th i s general context, i t i s 

pointed out that the better exploration opportunities w i l l tend to be 

re s t r i c ted to lode areas that are, l i t h o l o g i c a l l y and s t r uc tu ra l l y , 

r e l a t i v e l y more favourable. It i s also noted that none of the recognized 

parameters or ' con t ro l s ' i s so absolute that i t can rule out the p o s s i b i l i t y 

that s i gn i f i c an t bodies of ore may well occur above or below the currently 

perceived ' l i m i t i n g ' e levat ions. 

Exploration above the Silmonac 4,625 level resulted in the discovery of 

ore over a s t r i ke length of some 1,100 feet , with some of th i s l a te r mined 

to an elevation of 4,880 feet , some 70' below the local ax ia l posit ion of 

the 'Queen Bess' f o l d . However, thus far exploration to the east and 

west of th i s i n t e r v a l , above the 4,625 l e v e l , has been unsuccessful. 

Past exploration of the Silmonac has often been cost ly and the results 

frequently inconclusive. In part , th i s has been the resu l t of having 

to d r i l l many long holes from what are often geological ly and/or phys ica l ly 

inappropriately located underground workings. It also seems quite possible 

to design future exploration/development layouts that w i l l increase the 

general e f f i c i ency and reduce the cost of the operations dependant upon 
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upon them. Despite t h i s , the exploration and development of the lode over 

an 8,000 foot, or more, s t r i ke interva l and a (selected) 1,000 - 1,500 

foot dip interva l constitutes a major undertaking, and i t i s almost certain 

that th i s w i l l have to be done from underground openings and v ia a staged 

program. The major considerations entering into th i s planning w i l l be: 

1) The locat ion and att i tude of the lode, or lodes over spec i f i c s t r i k e -

i n te r va l s . 

2) The design of the pr inc ipa l underground workings that w i l l allow the 

select ion of appropriate bases, such as d r i f t s or l a t e r a l s , plus 

' a u x i l i a r y ' crosscuts that together w i l l permit e f f i c i e n t , systematic 

test ing of large areas of the lode. 

3) Design provisions that w i l l permit the detai led d r i l l i n g of mineralized 

areas discovered, to provide the data required for the assessments of 

tonnages, grades, and the economics of development. 

4) Development and production parameters and factors. 

5) Design of layouts that w i l l allow maximum degrees of f l e x i b i l i t y in 

exploration and development procedures. 

In considering the a l ternat ive methods by which the current and possible 

longer range problems of exploration and development might be solved, 

several economic aspects of the general problem have to be considered. 

These, which are supplementary to the foregoing l i s t include the fo l lowing: 

6) In respect of current probable ore reserves, the development/ 

production capacit ies of the present system employed at the mine are 

very l im i t ed , and well below m i l l capacity. This, due to high f ixed 

costs, substant ia l l y reduces the p r o f i t which could accrue from mining 

these reserves at a higher rate. To i l l u s t r a t e , assume a net mine value 

of $75.00 per ton of ore reserve, and a production of 2,000 tons per 

month. From t h i s , the net mine value of the monthly production i s 

$150,000. With tota l operating costs of $115,000, the monthly p r o f i t 

i s $35,000. I f the rate can be increased to 3,000 t.p.m., the net 

mine value would be $225,000. As production costs would only increase 
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by about $20,000, for a month tota l of $135,000, the resu l t ing 

operating p r o f i t would be $90,000, or $30.00 per ton as compared 

to $17.50 per ton. 

7) Capital costs involved regarding the possible a l ternat ives . 

8) ' F l e x i b i l i t y ' of the development a l ternat ive being considered. 

9) Operating costs re l a t i ve to the possible a l ternat ives . 

The most obvious of possibly several exploration/development a l ternat ives 

are considered in the fol lowing tex t . 

ALTERNATIVE METHODS 

A - Continue Exploration Via Laterals on 4,625 Level 

Exploration of the westerly extension of the lode above 4,625 level would, 

as with the ex i s t i ng 4,690 West F.W. La te ra l , be done by attempting to 

guide the advance of such a f.w. l a te ra l by ve r t i ca l ' fans ' of diamond 

d r i l l holes or iented, as c lose ly as poss ib le, at 90° to the ( loca l ) lode 

s t r i k e . The pr inc ipa l d i f f i c u l t y here l i e s in attempting to deduce a 

possible change in the s t r i ke and/or dip of the lode which might be i n d i ­

cated by the d r i l l i n g resu l t s . As a resu l t of th i s i t i s almost impossible 

to maintain the advance of the l a te ra l in a cons istent ly appropriate 

posit ion with respect to the lode. However, i f a sat i s factory l a t e r a l - t o -

lode spacing can be maintained, the method i s appropriate in that the l a te ra l 

can then be used for the follow-up development, mining and ore/waste haulage 

operations. 

Exploration of the lode below the 4,625 level would require the dr iv ing of 

a hanging wall l a te ra l pa ra l l e l to the westerly extension of the lode. 

Exploration of the lode and the pos it ioning of the heading would, as 

for a footwall l a t e r a l , be by ve r t i ca l fans of d r i l l holes. The exploratory 

effectiveness of th i s method i s r e s t r i c t ed , l i k e the footwall l a te ra l 
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method, by d i f f i c u l t i e s attendant upon the exploration of a var iably 

s t r i k i n g and dipping lode and the proper pos it ioning of the l a te ra l 

i t s e l f by means of diamond d r i l l holes. Its major disadvantage l i e s 

in the fact that the pos it ion of the resu l t ing heading, with respect 

to the lode, i s not appropriate for the subsequent production operations 

which could resu l t from the discovery of ore. In any case, as there are 

strong indicat ions that the main ore potential resides in the 3,900' -

4,600' ve r t i ca l range of the assumed f l a t l y - d i pp i ng lode, exploration based 

on the 4,625 level does not appear to comprise one of the more viable 

a l ternat ives . It i s estimated that the dr iv ing of 3,000 feet of e i ther a 

f.w. or h.w. l a t e r a l , plus such e f fec t i ve d r i l l i n g as could be done from i t , 

would take at least a year to complete, cost approximately $400,000 and, 

even i f successful, require major expenditures on follow-up development 

work. 

B - Exploration Via Surface - Based D r i l l i n g 

Any such attempt to explore areas of the lode extending below i t s 4,600 

foot horizon would, by reason of the combination of a south dipping lode 

and a southward r i s i n g surface topography, (Dwg. S - l ) , require d r i l l 

holes of 2,000 feet to 3,000 feet in length. Aside from the fact that f i ve 

such holes would cost at least $200,000-$300,000, i t would be almost impossible 

to make the required intersect ions with holes of th i s length, due to 

the almost certa in hole deviations and deflect ions and general d r i l l i n g 

d i f f i c u l t i e s that would be encountered. Therefore, th i s i s neither a 

pract ica l nor feas ib le a l te rnat i ve . 

c - Access Via Adit X-Cut @ E l . of Silmonac 4,000 Level 

The new ad i t would be required to provide access for exploration, development, 

and production operations, and also serve as a vent i l a t ion conduit. Two 

d i s t i n c t layouts, e i ther of which would sa t i s f y the above requirements, 

are feas ib le (Dwg. S - l ) : 
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(a) A crosscut co l lared on East Fork, Tributary Creek and drive S30° 

W. for 1,240', then south for 4,000 ', ending at point s i tuat ing 

under, and some 800' south of the face of 4,625 crosscut, for a 

tota l length of about 5,240'. 

(b) A crosscut co l lared some 500' east of East Fork, Tributary Creek, 

and driven due south for about 4,250', then west-southwestward, as 

a footwall l a te ra l '@4,040-50 e levat ion, for approximately 1,750' 

to the same end point as (a) - - tota l distance about 6,000'. 

This a l t e rna t i ve , although 760' longer than (a), would provide shorter 

and easier surface access from and to the m i l l , probably a superior portal 

s i t e , and the exploration advantage gained by incorporating a 2,000' 

length of l a te ra l which would s i tuate down dip of the present Silmonac 

mine workings and known ore zones. The ex i s t ing haulage equipment could 

be employed in e i ther " l ine-access " tunnel. 

Ad i t s , driven as per plan (a) or (b) would provide the addit ional advantage, 

re l a t i ve to one involving an extension of the ex i s t ing 4,000 (Ruth-5) 

level a d i t , of a 2,800' to 4,400' shorter ra i se- to-porta l haulage and 

vent i l a t i on distance. 

The approximate costs of the above a l ternat ives i s indicated by the 

fol lowing (comparative) estimates: 
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A l ternat ive (a) - a l l x-cut 

Access road - portal plant s i t e excav. $ 5,000 
Purch. & I n s t a l l , surf. & u.g. mine plants 156,500 
4,000 level x-cut, 5,240' @ $85/ft. 445,400 
4,625 level x-cut, 800 @ $85/ft. 68,000 
Extension of W. Decline to 4,400 Leve l , 1,000' @ $110/ft. 110,000 
Muck-pass, 4,400-4,050 l e v . , 350' @ avg. $65/ft. 22,750 
Vent i l ./serv ice ra i se , 4,050-4,400 lev. @ $175/ft. 61,250 

Total (a) $868,900 

A l ternat ive (b) x -cut/ latera l 

Access road - portal plant s i t e excav. $ 4,000 
Purch. & i n s t a l l surf. & u.g. mine plants 156,500 
4,000 x - c / l a t e r a l , 6,000' @ $85/ft 510,000 
4,625 lev x-c extension, 800' @ $85.ft. 68,000 
Extension of W-Decline to 4,400 l e v . , as above 110,000 
Muck-pass, 4,050-4,400 l e v . , as above 22,750 
Vent i l/serv ice ra i se , 4,050-4,400 l e v . , as above 61,250 

Total (b) $932,500 

D - Development & Production Via An Internal Shaft 

A ve r t i ca l shaft co l lared on the 4,625 level in the hanging wall of 

the lode would have several advantages over an inc l ined shaft s i tuated 

c lose ly over or under the lode. The c o l l a r would be s i ted at a point 

about 400 feet . S.W. of the present face of the 4,625 x-cut. The c o l l a r 

development work would comprise about 700 feet of cross-cutt ing and 

150 feet of r a i s i ng . The shaft would be sunk to a depth of 700 feet , 

with stat ions excavated at 100 feet i n te r va l s , providing for a tota l of 

s ix levels at elevations 4,500 ', 4,400', 4,300', 4,200 ', 4,100', and 

4,000 feet. The fol lowing i s an estimate of the cost of such a shaft 

f a c i l i t y : 

W I L L I A M M . S H A R P , P . E N G 



- 41 -

Co l l a r development work $100,000 

Shaft and stat ion excavation, timbering and 

stat ion i n s ta l l a t i on s 400,000 

Hoist, ropes, sk ips, power supply i n s t a l l ed 230,000 

Decline development for access to 4,500, 4,4-0 levs. 100,000 

Total (capital investment) $830,000 

The time required to complete the project , including waiting time 

for major equipment, would range between 12 and 15 months. 

The advantages accruing to the ' s ha f t - a l t e rna t i ve ' would be that i t 

would allow the present development program to continue and, i f necessary 

and the hoist capacity were s u f f i c i e n t i t could be deepened to provide 

access for the development of any ore found below the 4,000 l e v e l . 

However, the main disadvantages of the shaft -a l ternat ive are that i t 

could resu l t in higher production costs by reason of addit ions, of 

perhaps $2.50-$3.50 per ton, resu l t ing from hoist ing and all-mechanical 

vent i l a t ion requirements. In add i t ion, i t might not have the capacity 

and f l e x i b i l i t y necessary for explorat ion, development, and production 

operations over more than say, one-half of the tota l potent ia l l y pro­

ductive length of the lode within Silmonac ground. 

E. - Re-activate the Old Silmonac 4,000 Level 

As was noted in the 'H i s tory ' section of th i s report, the Silmonac 

4,000 level comprising a westerly extension of the most southerly of the 

workings on the old Ruth No. 5 level ( e l . 3,996), has been inact ive since 

1967. The '4,000' level portal locates c lose ly west of Sandon Creek and 

less than 1/4 mile due south of Sandon; i t i s also at about one road-mile 

from the Company's m i l l . 

There are no f a c i l i t i e s at the ex i s t ing portal area,- however, the ex i s t ing 

portal bench, a f te r a minor amount of c lear ing and re-grading, would appear 

to be large enough to accomodate a mine plant which would be at least 

equivalent to the present 4,625 f a c i l i t y . 
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Currently, the 4,000 level i s inaccess ib le, by reason of at least one known 

'cave ' near the po r t a l , and possibly others within a heavily timbered 

section s i tuat ion at some 800' - 1,100' inward of i t . The current estimates 

of the cost of r e - hab i l i t a t i n g i t , are based on speculations concerning 

i t s present condition by the wr i te r and other persons reasonably f ami l i a r 

with i t ; these, in turn were based on studies of o ld level plans. Hence, 

precise time and cost estimates, of the rehab i l i t a t i on part of the project 

at l ea s t , are impossible. 

The basic plan for the implementation of th i s project i s : Re -hab i l i t a te , 

and l o c a l l y improve the alignment of the tunnel over i t s present 7,500 

foot length (Dwgs. S - l , S-2). Then, from i t s inner end, drive an 800 

foot crosscut on such bearing as i s required (S25-30°W) to intersect map 

point 3960N, 10,750E, which l i e s v e r t i c a l l y below a point s i tuat ing 275' 

south of the 4,625 Main X-C. From a point close to the end of the 800' 

x-cut, vent i lat ion/serv ice and muck transfer raises would be driven 

v e r t i c a l l y for approximately 350 feet , or to ju s t a few feet above the 

4,400 e levat ion. Pr io r t o , or during the ra i s ing operations, the main West 

decline would be advanced on the same -15% grade, at the requis i te bearings 

(Dwg. S-2), to connect with both ra i ses ; the wr i te r estimates that a decline 

advance of some 800 feet , or l e s s , would be required in order to make an 

adequate connection with the pa i r of ra i ses . 

An a l ternat ive plan for the implementation of th i s project, and comprising 

one which might better coordinate with present mine development operations 

and provide more short range exploration opportunit ies, i s as fol lows: 

Carry out the same general r ehab i l i t a t i on of the 4,000 l e v e l , but only 

as fa r as a point locat ing 1,400 feet back of (towards portal ) i t s inner 

end. From th i s point,@ Portal +6,050',, drive a 1 ,000 feet crosscut on 

a bearing of about S 52°W; the end of the x-cut would be at 7,050' from 

the po r t a l , and with a s i l l e levation of approximately 4,040'. From a 

point close to the end of th i s crosscut, the vent i lat ion/serv ice and 

muck-transfer raises would be driven v e r t i c a l l y , using a ' r a i s e - c l imbe r ' , 

for approximately 250 feet , or to ju s t a few feet above the 4,300 elevation 

as the tops of the raises would locate about 75 feet S.E. of the bottom leg 
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(Feb./77) of the main East dec l ine, the l a t t e r would be extended 

(Dwgs. S-2 & S2-A) to connect with the raises at the 4,300 ( s i l l ) 

e levat ion. The wr i te r estimates that only about 550' of decline-advance, 

including some 50 feet @ 0% grade at i t s lower end, would be required to 

make th i s connection. The two plans compared as fol lows: 

Item Basic Plan A lternat ive Plan 

Total x-cut required, 4,000 level 800' 1,000' 

Provision 'detours ' , i f required 
on 4,000 lev. 300' 300' 

To ta l , 2 raises from 4,000 level 700' 1,800' 500' 1,800' 

(Total decline-advance required 800'= develop. 550' = develop) 

Scooptram hau l -d i s t . to 4,680' ramp 1,200'-2,050' 2,450'-3,000' 

4,000-level train-haul d i s t . 8,300' 7,050' 

The main advantages of the ' a l t e r na t i v e ' over the 'basic p lan ' include: 

1) Shorter haul distance (1,250') fo r ore and waste transport to the 4,000 

level po r t a l ; 2) The 1,000 foot development crosscut would comprise a 

valuable base for diamond d r i l l exploration of dip extensions of ore 

zones in the east section of the mine. The pr inc ipa l disadvantage of 

the a l ternat ive plan l i e s in the fact that the whole decline-advance, 

from the ramp +2,450'-3,000', i s substant ia l ly beyond the l im i t i n g range 

or capacity of the present Scooptram/decline development system. As 

th i s could adversely a f fect on-going mine operations while the low-level 

development i s in progress, the wr i ter thinks that the basic plan would 

present fewer production problems. Hence, the fol lowing estimates 

pertain to the basic plan — noting that the relevant f u l l y deta i led 

estimates comprise appendices of th i s report. 
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Rehabi l i tate ex i s t ing access road and portal plant s i t e 

Purch. and i n s t a l l surf, and u.g. mine plants 

Rehabi l i tate and improve i n s t a l l a t i on s 4,000 level 

Drive 4,000 lev l X-C, 800' of 7 ' x7 ' @ $95/ft ( i n c l . l oc . 

$ 1,000 

156,200 

64,200 

timber or extensions 76,000 

Contingency for possibly required 7 'x7 ' detours or 
extensions @ 4,000 lev. 300' @ $85/ft. 

Extend W. Decline to 4,400 l e v . , 800' @ $110/ft. 

25,500 

88,000 

22,750 Drive muck-pass 4,050-4,400 l e v . , 350' @ avg. $65./ft 

Drive 2-cpt. serv. -vent i1. rse. 4,050-4,400 l e v . , 350' 
@ avg. $175/ft. 61,250 

Total Direct Costs, 4,000 Lev. Develop. A l ternat ive $494,900 

SUMMARY 

A comparison of the various exploration/development a lternat ives c l ea r l y 

indicates that ' A l t e r na t i v e - E 1 , involving the react ivat ion of the Silmonac 

4,000 (old Ruth No. 5) l e v e l , requires less r i sk c a p i t a l ; also i t could, 

depending on t iming, allow possibly p ro f i tab le production operations to 

continue. 

The proposed development program should make i t possible to mine ore 

blocks between the 4,000-4,625 levels at a maximum p r o f i t per ton and, 

a l so, provide a convenient low-level base for e f f i c i e n t exploration and 

development of both the 2,000' and 7,000', respect ive ly, of part ly 

explored and developed, and t o t a l l y unexplored 4,000'-4,600' ve r t i ca l 

interva l s of the f l a t l y - d i pp i ng lode. 

Currently, i t i s proposed to use Scooptrams to drive exploration/haulage 

l a te ra l s at about plus 1% grades outward of transfer/service ra i ses , 

with the l a te ra l s being drive a maximum distance of 3,000' each way from 

the ra i ses. In order to provide access and mine services to them, the 

l a te ra l s would be connected by 8' x 10' declines dr iven, generally at 

minus 15% gradients. The ve r t i ca l interva l between l a te ra l s would be in 

accordance with lode d ips, for l e ve l - t o - l e ve l slushing distances of about 

100 feet. Ult imately, in order to maintain on-going exploration and 

development, i t would be necessary to advance the 4,000 level westward 

W I L L I A M M . S H A R P , P . E N G . 





- 45 -

by at least another 3,000 feet and drive a second ' s e t ' of transfer/ 

service ra ises. With t h i s , exploration and development of the lode 

to the 4,800 feet elevation and over i t s f u l l length within the 

property would be en t i r e l y feas ib le . 

CURRENT OPERATING & MARKETING COSTS 

PRELIMINARY 

For present purposes, and in the absence of more de f i n i t i v e information 

on what general operational e f f i c i enc i e s and service and supply costs 

might be expected, the average mine output and cost f igures accruing 

from the 1976 operating records comprise the basis of the fol lowing 

estimates. It i s pointed out that although costs deriving from the average 

1976 Scooptram/dec!ine exploration and extract ion operations-- these op­

erations being a t , or beyond the i r recognized l im i t s of eff ic iency—may 

be disproport ionately high, they are at least par t ly counterbalanced by 

the disproport ionately lower diamond d r i l l i n g footages and costs incurred 

during the 1976 year. 

Before actua l ly compiling the fol lowing cost - tab le , the 'constant ' and 

' v a r i ab le ' (tonnage-related) components of each cost- i tem, as presented 

in the mine accounting reports, was estimated. Some of the component 

costs are assumed to be 'constant ' i f they are only minimally affected by 

increases in the rate of mine production. A l so, as future circumstances, 

other than general i n f l a t i o n , may eventually require that they be adjusted 

upwards or downwards, they are considered as being 'constant ' only in the i r 

present context. The fol lowing cost estimates are based on the 1976 

operating cost and performance data: 
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ESTIMATED CURRENT OPERATING COSTS 

Basi s $ $ $ $ $ $ ' $ $/ton 
S.D.Tons 
M i l l ed Explor. Mine Sup. Mine-Mi 11 Mine Total 

Per & Explosive Mine Ore Haul Off ices & Operating Total 
Month Extrac. & Other Services M i l l i n g & S. P i l e General Costs Op-Costs 

1,500 20,576 12,150 33,000 19,805 1,875 19,962 107,368 71.58 
2,000 23,936 16,200 37,500 22,305 2,500 19,962 122,403 61.20 
2,500 28,976 20,250 41 ,500 24,625 3,125 19,962 138,438 55.38 
3,000 34,016 24,300 45,000 26,765 3,750 19,962 153,793 51.26 
3,500 39,056 28,350 48,000 28,725 4,375 19,962 168,468 48.13 
4,000 44,096 32,400 50,500 30,505 5,000 19,962 182,463 45.62 

The above table indicates that a doubling of the production rate from, say, 

2,000 t.p.m. to 4,000 t.p.m. could be accomplished with s l i g h t l y less than 

a 50% increase in operating costs. It i s expected that substantial 

increases in operating e f f i c i ency and p r o f i t a b i l i t y would soon become 

evident as a resu l t of the conversion from the present Scooptram/decline 

exploration-mining system to one based on Scooptrams operating on horizontal 

l a te ra l s and connecting decl ines. 

Also in regard to the above tab le , i t i s noted that the amounts under 

the heading 'Mine Off ice & General ' include a $3.00 per ton royalty 

( i n c l . w. 'General Expense 1) to pay o f f a $400,000 mortgaged cash 

advance already made by Kam-Kotia; hence the amounts under the last 

two columns also include th i s $3/ton cost. 

The maximum capacity of the m i l l , a s presently set up is about 4,000 tons 

per month. 

VALUATION OF CURRENT MINE PRODUCTION & RESERVES  

PRELIMINARY 

Both the probable and possible ore reserves are estimated to grade: 

Ag-16.43 oz/ton, Pb-5.8%, Zn-5.9%, Cd-0.048% 

On the basis of the information at hand, the wr i ter has computed the 

fol lowing metal lurg ical performance factors re la t ing to the Sandon ore 

concentrating f a c i l i t y , as presently set up, and as they relate to certain 

operating periods: 
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GROSS RECOVERIES OF METALS FROM MILLFED 

% of 
Present Max 

Period Operating % % % 
Computed Capacity Total Ag Total Pb Total Zn 

1970- 76, i n c l . 2 y r s . @ 60-80, 95.3 96.7 92.7 

5 y r s . under 50 

1971- 72, i n c l . 80 to 60 95.43 96.21 93.75 

1976 under 50 97.0 96.01 91.63 

DISTRIBUTION OF METALS BETWEEN Pb & Zn CONCENTRATES 

Period % S i l ve r to % Lead to % Zinc to 
Computed Pb Cone. Zn. Cone. Pb Cone. Zn Cone. Pb Cone. Zn Cone. % Cd 

1970- 76 
Inc. 58.9 41 .1 98.5 1.5 13.0 87.0 follows 

1971- 72 

Inc. 55.0 45.0 98.4 1.6 11.7 88.3 

1976 64.5 35.5 98.4 1.6 17.4 82.6 

Based on the long-term metal lurg ical performance of the Sandon m i l l , with 

due allowances for the ef fects of running at optimum or sub-optimum loads 

and for technical improvements possibly made, the fol lowing metal lurgical 

performance factors would appear to be applicable to the larger through 

puts ant ic ipated in future operations: 

Gross Recoveries: Ag = 96%, Pb = 96.5%, Zn/Cd = 92% 

D i s t r ibut ion of Recovered Metals: 

Ag to Pb Concentrates = 60% 

" " Zn " = 40% 

Pb to Pb Concentrates = 98.4% 

" " Zn " = 1.6% 

Zn/Cd to Pb Concentrates = 12.5% 

" to Zn " = 87.5% 

On the basis of the above performance factor s , i t i s expected that the 

m i l l i n g of 100 tons of ore of a grade equal to that of the current ore 
W I L L I A M M . S H A R P . P . E N G 
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reserves, or 100 tons @ Ag = 16.43% oz/ton, Pb = 5.8%, Zn = 5.9%, 

Cd, 0.047%, w i l l return: 

100 Tons of Ore 
Contain 

Ag - 1643 oz. 

Pb - 5.8 tons 

Zn - 5.9 tons 

Cd - 0.047 tons 

M i l l 
Recovery 

96.0% 

96.5% 

92.0% 

92.0% 

Total Metal 
Recovered in 
Concentrates 

1577 oz. 

5.6 tons 

5.43 tons 

0.04 tons 

Metal Recovered 
in 

Pb Concentrates 

946 oz. 

5.51 tons 

0.68 tons 

0.005 tons 

Metal Recovered 
in 

Zn Concentrates 

631 oz. 

0.09 tons 

4.75 tons 

0.035 tons 

After some preliminary metal lurgical balancing of the above f igures, the 

fol lowing concentrate grades are interpreted: 

Pb Concentrate: 107.4 oz/ton Ag, 62.54% Pb, 7.72% Zn. 

Zn Concentrate: 70.9 oz/ton Ag, 53.34% Zn,(1.02% Pb), o.40% Cd. 

Further, 100 tons of ore of ' reserve ' grade y ie ld s 

5 51 

^254 = 8.81 tons Pb Cone, 

and = 8.90 tons Zn Cone. 

Thus, r a t i o of concentration =-|"]ry-] = 5.65 

Net Smelter Value - Lead Concentrates 

(Prices <a Apr i l 26/77: Ag = 4.966 Can. $/oz; "Ca lc . " Pb = 31.4 Can. <£/lb; 

Zn = 37.86 Can <fr/lb.) 

Payments (per Cominco-Amalgarnet Schedule) per dry ton: 
Ag, 107.4 oz x 93% x $4.88 net $ 487.42 
Pb, 62.54% x 92% =1150.7#x $0.246/lb., net 283.07 
Zn, 7.72% x 60% = 92.6# = 92.6# x $0.228/1b., net 21.11 
Gross Payments $ 791.60 



- 49 -

Deductions per dry ton 

Basic treatment charge $ 42.50 
Moisture penalty, @ 9.5% 0.60 
Rai l car r en t a l , estim. $140/40 tons 3.50 
Rep. and assaying, estim. 1.00 
B.M.C. Commission, estimate 8.00 

Total Marketing Charges $ 55.60 

N.S.V. Pb Concentrates, F.O.B. T r a i l , B. C. 736.00 
Less: Trucking Charge @ 10.50/.905 11.60 
N.S.V. Pb Concentrates/dry ton F.O.B. Sandon/mill $ 724.40 

Net Smelter Value - Zinc Concentrates 

(Prices @ Ap r i l 26/77: Ag = 4.77 U.S. $/oz; Zn = 37.0 U.S. <£/lb; 

Cd = 3.00 U.S. $/lb.) Each $1.00 U.S. = $1.05 Can. 

Payments (per Bunker H i l l - Amalgament Schedule) 

Ag, 70.9 oz x 80% x $4.95, net $ 280.76 
Zn, (53.34 - 8.00) % = 906.8# x $0.383/lb. net 347.30 
Cd, 0.40% x 70% - 3# = (5.6 - 3.0) # x $2.62/lb. net 6.81 

Gross Payments $ 634.87 

Deductions per dry ton 

Basic treatment charge $ 140.00 
Iron penalty, estim. 3.85 
Rep. & Assaying, estim. 1.80 
B.M.C. Commission, estim. 5.60 

Total Marketing Charge $ 151.25 

N.S.V. Zinc Concentrates, F.O.B. Kellog 483.62 
Less: Trucking charge, @ $22.50/.905 24.86 

N.S.V. Zinc Concentrates/dry ton,F.O.B.Sandon/mill $ 458.76 
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NET SMELTER VALUES OF METALS IN CONCENTRATES, F.O.B. MILL: 
$ $ $ 

Pay-Value of Prop of Marketing Net Smelter Gross Units Net Smelter 
Metal in & Trucking Value of Metal of Metal in Value per 

Metal Pb+Zn Cone. Charges in Pb+Zn Cone. Concentrates Unit of Metal 

S i l ve r 768.18 0.00 768.18 178.3 oz $4.31/oz 

Lead 283.07 62.54 220.53 1271 .1# 17.35<£/lb. 

Zinc (+Cd) 375.22 180.77 194.45 1221.2# 15.92*/lb. 

Net Recovered or M i l l Value - Ore Reserves 

Basis: Ore @ Ag = 16.43 oz/ton, Pb = 5.8%, Zn = 5.9% (+ assoc. Cd). 

Gross Metal Recoveries @ Ag = 96%, Pb = 96.5%, Zn/Cd = 92%. 

Mi 11 head 
Ore Grade 

Ag @ 16.43 oz/ton 

Pb @ 5.8% or 116# 

Zn (+Cd) @ 5.9% or 118# 

Allowing for mi 11-losses: 

Net Smelter Value 
per Unit of Metal 

$ 4.31 

17.35<£ 

15.92* 

Total 

Net Smelter Value 
of Contained Metal 

$70.81 per dry ton 

20.13 

18.79 " " " 

N.S.V. of M i l l 
Contained Metal Recovery 

Ag, $70.81 X 96.0% 

Pb, $20.13 X 96.5% 

Zn (+Cd), $18.79 X 92.0% 

Net Recovered 
or M i l l Value 

$ 67.98/dry ton 

$ 19.43/ " " 

$ 17.29/ " " 

$104.70/ dry ton 

$109.73 per dry ton 

Net M i l l Value 
per Unit of Metal 

$4.14 Can/Troy oz. 

$0,167 Can/lb. 

$0.16 Can/lb. 

Per check-calculation as above: 

100 dry tons of ore mi l led y ie lds 8.81 tons Pb Cone. @ 724.40 = $ 6,381.96 
8.90 tons Zn Cone. @ 458.76 + 4,082.96 

$10,464.92 

Hence, net recovered (mi l l ) value per 1 ton of dry ore $ 104.65 

The difference of 5<£/dry ton between the two estimates i s due 

to minor approximations made in the respective ca lcu lat ions . The 

accepted value for use herein i s $104.70 per dry ton. 
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FUTURE METAL-PRICE CONSIDERATIONS 

GENERAL 

The quantity and value of Canadian production of the non-fuel meta l l i c 

minerals w i l l , as in the past, be determined largely by the general 

economic, and par t i cu la r supply/demand conditions ex i s t ing in the countries 

which comprise Canada's pr inc ipa l export markets. Foreign, and pa r t i cu l a r l y 

the U. S. demand fo r s i l v e r , lead and zinc was reasonably strong for 

much of 1976. In view of the prospects for continuing economic growth 

in the above designated countr ies, and by reason of the fact that mineral/ 

metal demand usually lags behind an expansion in economic a c t i v i t y , the 

demand for Canadian non-fuel minerals, including s i l v e r , lead, and zinc 

should continue to increase during and beyond 1977. Also, the recent 

reduction in the value of the Canadian do l l a r re la t i ve to the U.S. do l l a r 

should improve the competitive pos it ion of Canada's metal and mineral 

exporters and producers. It i s expected that th i s benefit w i l l continue 

at the same, or to an even greater degree through 1977, at least . 

SILVER 

The Free World s i l v e r demand in 1976 i s estimated to have increased by some 

7-8 percent over that of 1975. For the past several years there has been 

a major s ho r t - f a l l between new, or primary s i l v e r production and the 

consumption of s i l v e r from a l l sources. The s ho r t - f a l l has been met by 

sources such as s tockp i le s , coinage, scrap, and recycled products or 

a r t i c l e s . These sources are not unl imited, but i t i s expected that the 

demands of a generally growing market w i l l eventually force increases in 

production from these sources, and thus tend to deplete them over the 

long term. 

Mineral reviews and forecasts contained in recent trade journals studied 

by the wr i te r indicate that: 

(a) There i s l i t t l e chance that important amounts of s i l v e r w i l l be 

released from the U.S. s t rateg ic reserve during 1977. 

(b) Industr ial demand for s i l v e r i s expected to increase, while that 

for coinage i s expected to remain about the same in 1977. 
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(c) Continuing demand for the metal as a 'hedge' against depreciating 

paper currencies, speculative i n te re s t , and other factors a l l 

indicate higher, or at least equivalent prices during 1977; over the 

long term this same demand w i l l cause a general upward movement in 

i t s p r i ce , with characte r i s t i c short-term f luctuat ions . 

(d) The Canadian s i l v e r price i s expected to be large ly dominated by the U.S. 

market p r i ce , but with the added benefit of a continuing, and perhaps 

increasing Can./U.S. do l l a r exchange rate. 

(e) For 1977, the prospects for a pr ice increase presently appear to out-

weight those pointing to a pr ice decrease. 

(f) The indust r ia l demand for s i l v e r i s expected to increase s i g n i f i c an t l y 

over the long term as a resu l t of addit ional uses found by research. 

(g) S i l v e r consumption should continue to exceed the production of primary 

s i l v e r by a wide margin, since some 80% of new s i l v e r i s produced as a 

by-product of other metal production, which tends to l i m i t the amount 

that i s actua l ly avai lable from th i s source. 

(h) It i s expected that the long-term price trend for s i l v e r w i l l be upward 

and very possibly more so than that expected for the pr inc ipa l base 

metals. 

On the basis of the general market opinion, i t i s expected that: 

(a) Over the near-term or say, the next year^that the s i l v e r price should 

exceed the 1974 mean high and the 1975 high value of $5.20 U.S. per 

troy ounce, and reach andmaintaina price level between i t s 1974 

eight-month and four-month 'mean-highs' of $5.20 and $5.80 per oz. , 

respect ive ly, or say, $5.40-$5.50 U.S./troy oz. 

(b) Over the longer term, i . e . , 1978-1982, the s i l v e r price should 

continue to r i s e , although by smaller increments and with some 

short term f luctuat ions above and below the general pr ice t rend- l ine. 

LEAD 

World lead consumption in 1976 was up approximately 11% over that of 1975, 

despite the decreasing amounts used in gasoline production. Battery 

manufacturers consumed most of the lead sold during 1976, or about 53% 

of the t o t a l . Increased useage in th i s quarter i s antic ipated by reason 

of the strong public a c t ^ a ^ of Hthe pnew 'maintenance-free' battery 
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which was introduced, general ly, during 1976. An addit ional demand 

for lead i s expected over the longer term as a resu l t of the increasing 

amounts of research being done towards the development of acceptable 

battery-powered vehic les. 

During 1976 the U. S. lead pr ice increased from 19.0* to 25.8* per l b . 

The lead market has continued strong through A p r i l , 1977, with the fourth 

producer pr ice hike of the year occurring during that month. Impetus for 

th i s hike was supplied by the LME, where lead was s e l l i n g at a premium 

over the U. S. producer pr i ce . 

For the short term, there doesn't seem to be any reason to expect anything 

other than the present f i rm lead market and pr ices. For the longer term, 

shortages of lead, are expected to occur from time-to-time. From the 

mining s ide, new mine output w i l l be needed to sa t i s f y a continued growth 

in world demands. From the smelting and re f in ing s ide, new treatment 

plants w i l l be required to meet the increasing, growth-related demand, and 

expensive modifications to current plants w i l l be required. Hence, over 

the longer term, these requirements w i l l a l l tend to force lead prices 

upward. It i s expected, then, that the over -a l l pr ice trend for the 

next f i ve years should be upward, in sp i te of the temporary downward 

f luctuat ions which are normal and expectable. 

ZINC 

The production and consumption of z inc has increased s tead i ly for the 

past ten years, generally in balance. Actual mine production has increased 

from jus t under four m i l l i on tons in 1965, to about 5.5 m i l l i on tons 

in 1975. With t h i s , the major zinc producers have control led production 

to keep in l i ne with consumption,and price has been mainly related to 

production costs. Currently zinc i s in ample supply; however, a l l products 

costs continue to increase. Supplies for the longer term appear to be more 

than adequate but, i f costs continue to increase, some upward adjustment 

in price over the present 37*/lb. level should be expected over the next 

few years. 
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A prominent trade journal notes that U. S. consumption during 1976 

amounted to 23% more than that in 1975. This high U. S. growth in 

consumption, in conjunction with an inadequate domestic production, 

resulted in a highly competitive market. As a re su l t , heavy imports 

of foreign ( i n c l . Canadian) z inc were required. This journal also 

predicts a general increase in consumer demand, mainly through construct ion, 

machinery, domestic applicances, and e lect ron ic equipment, rather than 

through car-truck manufacturing as in the past. 

In summary, i t i s expected that the lead and zinc prices and marketing 

charges w i l l hold at the i r present levels and, i f t he i r prices continue 

to advance, the advances w i l l be by amounts at least s u f f i c i en t to compensate 

the producer for possible escalations of current marketing charges. 

FUTURE PRODUCTION COST CONSIDERATIONS 

The most obvious of the several factors a f fect ing p r o f i t a b i l i t y 

comprise the grade of ore reserves, mining d i l u t i on and hence millhead 

grade, metal pr ices , exploration and development costs per ton of ore 

m i l l ed , and the production cost. The l a t t e r , which i s a 'composite c o s t ' , 

and contro l lab le within l i m i t s , i s the factor considered in th is section 

of the report. 

The production cost i s made up of two d i s t i n c t costs, marketing cost and 

mine operating cost; the f i r s t i s contro l lab le within narrow l i m i t s , 

and the second, which includes several ' v a r i ab l e ' costs, i s contro l lab le 

over much wider l i m i t s . Each of the components of the tota l (mine/mill) 

operating cost i s to a greater or lesser extent affected by the rate of 

production at the general operation; hence can be considered as e s sent ia l l y 

' v a r i ab le ' or ' f i x e d ' , in r e l a t i ve terms. In add i t ion, some of the 

components of the operating cost r e f l e c t , to a greater or lesser degree, 

the e f fect of the preva i l ing labour rates or service/supply charges and 

pr ices. The wr i ter has attempted to analyze these on quantitat ive bases 

for the estimates presented in the fol lowing table. 
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TABLE: CURRENT & PROJECTED OPERATING COSTS 

(in $ per month; $ per short dry ton; % per year) 

MINE LABOUR 
TO 

S.D.T. EXPLORATION MINE MINE-MILL TOTAL 
MILLER DEVELOPMENT SUPP. & MINE ORE HAUL MINE OPERATING 
PER MONTH EXTRACTION OTHER EXPLOS. SERVICES MILLING & S-PILE OFFICE GENERAL COSTS 

2000 Current: 23,936 10,240 5,960 37,500 22,305 2,500 5,750 14,212 122,403 
+ 8% + 15% + 10% + 9% + 9% + 10! + 6% + 6L, 61.20/T 

2500 

3000 

Project: 25,850 11 ,776 6,556 40,875 24,312 2 ,750 

Current: 28,976 12,800 7,450 41,500 24,625 3,125 
+ 8% +15% + 10% + 8% + 8% + 10% 

Project: 31,294 14,720 8,195 44,820 26,595 3,438 

Current: 34,016 15,360 8,940 45,000 26,765 3,750 
4- P°/ + 15% + 10% + 7! + 7% + 10% 

Project: 36,737 17,664 9,834 48,150 28,638 4,125 

3500 Current: 39,056 17,920 10,430 48,000 28,725 4,375 
+ 8% + 15% + 10% + 6% + 6% + 10% 

Project: 42,180 20,608 11,473 50,880 30,448 4,812 

4000 Current: 44,096 20,480 11,920 50,500 30,505 5,000 
+ 8% + 15% + 10% + 5% + 5% + 10% 

Project: 47,624 23,552 13,112 53,025 32,030 5,500 

6,095 15,065 133,279 
66.64/T. 

5,750 14,212 138,438 
+ 8% + 7% 55.38/T. 

6,210 15,207 150,479 
60.19 

5,750 14,212 153,793 
+ 10% + 8% 51.26/T. 

6,325 15,349 166,822 
55.61/T. 

5,750 14,212 168,468 
+ 12% + 9% 48.13/T, 

6,440 15,941 182,332 
52.09/T, 

5,750 14,212 182,463 
+ 14% + 10% 45.62/T, 

6,555 15,633 197,031 
49,26/T 
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The projected % cost increases shown on the table have been derived 

from observed cost increases over the past f i ve years. However, as 

these costs have in no way increased on a s t r a i gh t - l i ne basis from 

year-to-year, i t i s by no means certa in ju s t how they w i l l change even 

in the near future. Hence, the projected % cost increases comprise 

only short-term, or "1-year" assumptions. 

With the above, lead and zinc prices are expected to stay at about the i r 

present l e ve l s , or to only r i se by amounts necessary to compensate the 

producer for any increases in marketing charges. However, the antic ipated 

trend in future s i l v e r pr ice indicates an increase from $4.73 U.S./troy oz., 

the price used in the present ca lcu la t ions , to about $5.50 U.S./troy oz., 

or by about 16%. As s i l v e r accounts for 65%-70% of revenue from concentrates, 

the ' e f f e c t i v e ' increase would be in the v i c i n i t y of 10% - 11%, and 

appreciably above the correspondingly indicated increase in tota l 

operating costs. 

Generally, production costs, at least over the near-term, are not 

expected to increase at as high a rate as they have been doing over the 

past few years. Also, i t i s generally expected, that i f s i gn i f i cant 

increases in metal prices do occur, the s i l v e r price i s more l i k e l y to 

out-pace those for lead and z inc , by reason of the fact that tota l s i l v e r 

consumption continues to be greater than new production of the metal, at 

least with in the main indus t r ia l economies. 

NET CASH FLOW PROJECTIONS 

The net cash flow analyses are necessari ly based on the net m i l l value of 

the probable and possible ore reserves, the tons mi l led per day or month, 

and the tota l operating cost expected at a pa r t i cu la r production rate. The 

m i l l values of the ore and the cost projections are based on careful i n te r ­

pretations of the Silmonac production records, and are believed to be f a i r l y 

accurate. 
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Following the completion of the proposed 4,000 level based development 

program, and the conversion of the present Scooptram/decline based mining 

system to one u t i l i z i n g the present Scooptram capacity on a system of 

(main) horizontal l a te ra l s and connecting decl ines, i t i s f u l l y 

expected that the three ' 3 - ton ' Scooptrams w i l l provide s u f f i c i en t 

d i rect and back-up muck-handling capacity for a 3,500-4,000 tons per 

months m i l l through-put. In order to emphasize the suf f ic iency of the 

current ly operating Scooptrams for th i s purpose, part of the data presented 

e a r l i e r in th i s report i s herewith repeated: 

OPERATING RADIUS CAPACITY OF 1 SCOOPTRAM (Operating-hr. - 50 min.) 
PER 2-SHIFT DAY (Operating-shift = 6^hrs.) 

1,000 f t . 430 tons 

2,000 f t . 262 tons 

3,000 f t . (max. proposed) 188 tons 

Hence, capacity of 2 Scooptrams = 376 tons per 2 - sh i f t day. M i l l 

through-put: 4,000 tons per month = 186 tons per 2 - sh i f t mine-day. 

Information on past mine operations indicates that an approximately 

equal tonnage of waste w i l l accrue from exploration/development 

operations, resu l t ing in an ore and waste tota l of, say, 372 tons 

per day. As i s indicated by the tabulations above, th i s i s less than 

the capacity of 2 Scooptrams operating at the maximum operating radius 

proposed and well under the i r combined capacity at any shorter haul 

distance. 

The fol lowing net cash flow projections are based on production from the 

estimated ore reserves, grading: 

Ag, 16.43 troy oz/dry ton; Pb, 5.8%; Zn, 5.9% (+Cd). 

This represents the average grade of a l l Silmonac ore mi l led to date and, 

consequently includes an average amount of mining d i l u t i o n : 
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1) 

Projected Dry 
Tons M i l led 
per Month 

Calculated 
Recoverable Value 
$ per Dry Ton 

Total 
Operating Cost 
$ per Dry Ton 

Projected 
Net Cash Flow 
$ per Month 

1,500 

2,000 

2,500 

3,000 

3,500 

104.70 71.58 

61.20 

55.38 

51.26 

48.13 

49,680 

87,000 

123,300 

160,320 

197,995 

In the event that a s i gn i f i can t portion of the ore reserves are made up 

of (ore) bodies or ' b locks ' containing ore widths (thicknesses) which are 

less than the general average of those mined to date, a d i l u t i on factor , 

comprising a ' safety f a c to r ' , i s introduced in to the fol lowing ca lcu lat ions . 

With t h i s , i t i s suggested that a two foot over-break might be ant ic ipated. 

This, on top of the average f i ve foot width used in the ore reserve c a l ­

cu lat ions , results in a 40% d i l u t i o n , volume basis. With the volume/ 

tonnage factors of 10 and 12 c.f ./ton applying to ore and waste, respect ive ly, 

the resu l t ing d i l u t i on on the basis of weight i s 10/12 x 40, or about 1/3. 

Hence the net recoverable value of the reserve-grade mi 11 feed becomes 

3/4 x $104.70 = $78.52/dry ton. Net cash flow calculat ions on th i s ore grade 

fol low: 

2) 

Projected Dry 
Tons M i l led 
per Month 

Calculated 
Recoverable Value 
$ per Dry Ton 

Total 
Operating Cost 
$ per Dry Ton 

Projected 
Net Cash Flow 
$ per Month 

1,500 

2,000 

2,500 

3,000 

3,500 

78.52 71.58 

61.20 

55.38 

51.26 

48.13 

10,410 

34,640 

57,850 

81,780 

106,365 

Following introduction of the proposed mining system, i t i s expected that 

a m i l l through put of 36,000 tons per year, at leas t , would be quite 

atta inable. This, applied to the estimated 48,855 tons of probable ore 

reserves, would provide about 1 1/3 years of production and net cash flows 
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t o t a l l i n g 16 x $160,320, or approximately $2,560,000. At the ' d i l u t e d ' 

grade, they would tota l about $1,308,000, or probably s u f f i c i en t to 

amortize the cost of the proposed 4,000 level development program. 

However, the p r o f i t potential of the possible ore reserves comprises 

the ultimate target of the proposed development program and the new 

mining system that would be structured on i t , as i s indicated below: 

Possible Gross Ore Reserves: 

a) @ average mined-grade to date—550,000 tons, approx. 

b) @ a minimum foreseable grade equal to 3/4 of the avg. mined-grade 

to date—733,000 tons,approx. 

On the basis of the probable f luctuat ions of the development/production 

rate that might be expected over the l i f e of the operation, the long-

term average production rate i s conservatively inferred @ 36,000 tons 

per year. Therefore, on the basis of the above estimates, the ore 

reserve or mine ' l i f e ' could range between 15 1/2 and 20 1/3 years. 

Also, from the above, the net cash flow potential contained within 

the estimated range of ore reserves would range between 

(a) 15 1/2 x 12 x $160,320 and (b) 20 1/3 x 12 x $81,780, or between 

approximately $20,000,000 and $30,000,000 over th i s 15-20 year mine l i f e , 

as based on the current estimates and project ions. 

Respectful! ly yours, 

W. M. SHARP, P.Eng. 

May 8, 1977 

North Vancouver, B. C. 
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CERTIFICATE 

I, WILLIAM M. SHARP, with business and res ident ia l addresses in 

North Vancouver, B r i t i s h Columbia DO HEREBY CERTIFY THAT: 

1. I am a graduate of the Univers ity of B r i t i s h Columbia with 

a M.A.Sc. (1950) degree in Geological Engineering. 

2. I am a Registered Professional Engineer in the Province of 

B r i t i s h Columbia, Reg. No. 2164. 

3. I have practiced my profession since 1950, and as a 

Consulting Geological Engineer since 1964. 

4. I have personally examined the surface and underground 

geology, ore exposures, workings, maps and records of the 

Silmonac mine and i t ' s operations since 1964 v ia periodic 

v i s i t s ; the most recent one made during February 7-14, 1977. 

5. This report i s based on my personal examinations, records, 

and reports previously made and submitted, Government 

geological reports, company records, and technical data 

and relevant information provided by the management and 

s t a f f of Kam-Kotia Mines Limited. 

6. I have no d i rect or i nd i rec t interest in the property or 

secur i t ie s of e i ther Silmonac Mines Ltd. or Kam-Kotia Mines 

L imited, nor do I expect to acquire any such interest in 

them. 

W. M. SHARP, P.Eng. 

North Vancouver, B. C. 
May 8, 1977 
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APPENDICES 

Estimates: Surface Mine Plant, 4,000 level 

Underground Mine Plant, 4,000 level 

Rehabi l i tat ion Costs, 4,000 level 

Basic Plan, 4,000 Lev. Exploration & Development 

Maps in Pocket 

Dwg. No. S-l PI an-Geology along Main Lode 

Dwg. No. SI-A, Long. Vert. Projection-Main Lode Mines & Geology 

Dwg. No. S-2, Plan-Mine Workings Geology, & Ore Zones 

Dwg. No. S2-A, Long. Vert. Projection-Mine Geology & Ore Zones, 

Proposed Development. 

X-Sec. E - l , Silmonac Mine 

X-Sec. W-l, 

X-Sec. W-2, 



SURFACE MINE PLANT — 4,000 LEVEL SILMONAC 

1. Pre!imi nary 

Rehab. Access Rd., Grade portal bench, D-6, $ 
3 days @ $120 360.00 

Clearing and brushing - 4 man-days 
@ $65.36, approx. . 262.00 

Surface portal bench, grave l , 2 days 
truck/loader @ $150 300.00 

Miscellaneous 78.00 

2. Machinery & Structure 

Foundations, general allowance 1,000.00 
Compressors, 1,000 c.f.m. and a i r rece iver, 

pipes, e tc . 32,000.00 
Elec. Power, 60-70 KVA and panels - 8,500.00 
Battery charger, l oc ie 1,000.00 
Miscellaneous shop tools and equipment 2,500.00 
1-2,000 ga l . tank,compl: 1,285.00 
1-1,000 ga l . tank, compl: 596.00 
1-500 " " " 307.00 
1-powder mag. a l l steel - 5,000.00 
Fre ight, Van-Site — 22,000* 1,100.00 
Shop, 20* x 24* pre-fab. s t e e l , de l i v . & i n s t a l l ed 16,500.00 
Dry, 8-men, i n c l . 10' x 10' o f f i c e de l i v 

and i n s t a l l ed 17,000.00 
M i s c e l l . sheds and st ructures, estimated @ 2,000.00 
Mine Ore B in , 150 tons, materials and construction 5,000.00 
Erect ion, avg. 2 'miners71 mo. - 44 sh x 

69.36 + extras 3,212.00 
Contingencies and omissions, @ 10% 9,700.00 

TOTAL SURFACE PLANT 

UNDERGROUND MINE PLANT - - 4,000 LEVEL 

1,000 

106,700 

$107,700 

(or 12-40's) 

1. Equipment 

2-3 1/2 ton Titan l oc i e c/w 2 bat t s . ; 1 spare 
W. 1 batt. $21,250.00 

10-50 cu. f t . (rocker-dump) cars @ $875 8,750.00 
1- Eimco '11 ' mucker (Vert. Clearance 8' plus 10,000.00 
2- J .L. d r i l l s , cpl.w. hoses, l ub r . , etc . 5,000.00 
Miscellaneous d r i l l t oo l s , f i t t i n g s , e tc . 1,000.00 
S P P wrnt.tnn tnx t -/y -^^y? ^2rs7..si f-c..TJP.ann*L - 1 ,260.00 
Provis ion fo r omissions and contingencies, 

estim. @ 5% 2,240.00 49,500 

TOTAL CAPITAL COST OF MINE PLANT, 
SURF. 2 UNDERGROUND $157,200 

TOTAL REHABILITATION EXPENSE 64,200 

TOTAL, BASIC PLAN, 4,000 LEVEL ALTERNATIVE 273,500 

Sub Total @ Current Cost Levels 494,900 
Contingency Allowance for additions and i n f l a t i o n , 20% 100,000 
Provision for Camp for s ingle men 90,000 
General provis ion for waste cont ro l , m i l l improvements 

addit ional s t a f f , and Supplementary operating 

c a p i t a l , @ 10% approx. 65,100 

TOTAL FOR 4,000 LEVEL DEVELOPMENT PROGRAM $750,000 



ESTIMATED REHABILITATION COSTS - 4,000 LEVEL 

Pre!iminary 

Operate 25 shifts/day - Estim. 30 work-days (605 s h i f t s ) required. 

Basic Underground Crew, Each s h i f t : 3 miner/timbermen @ $80/day. 

Estimate re-timber 2 sets (10') per s h i f t in l i g h t l y caved sections. 

1 set ( 5 ' ) h e a v i l y 

Estimate re-new or re- lay 160 '/sh i f t by supplementary crew, as required. 

DIRECT COSTS 

Labour (a) Timber 50 l i g h t sets 

28 heavy sets 

(b) Trackwork, 7,700' & 160'/sh. 

(c) Replace 2,000' of 4" a i r - l i n e 

2,000' of 2" water- l ine 

(d) I n s t a l l . 3,200' of Vent-Tube 

(e) Re-hab. Water Supply 

25 s h i f t s 

28 

48 

3 " 

Total Labour, 109 x 3 = 327 man-shifts @ $80.00 

109 s h i f t s 

$ 26,160 

Material and Supplies 

(a) Timber 50 sets @ 300 bd. f t . = 15,000 
28 sets @ 500 bd. f t . = 14,000 29x120 

(b) 24 tons 20# r a i l and plates and bolts 
3,000 t ies 

(c) 2,000'-4" pipe and couplings 
2,000'-2" " 

(d) 4,200'-18" vent-tube 

(e) 3-19" fans 

$ 3,480 

14,460 
2,200 

3,600 
1 ,700 

3,150 

1 ,500 

Total Material & Supplies $30,090 

Mine Services 

Base on 30 days to complete r e h a b i l i t a t i o n : 

Compress a i r and power, 160 g.p.d. x 30 x 0.54 $ 2,590 
Lubr icants, @ 5% of fuel 130 
Mechanic/comprex op. $70 x 30 2,100 
Supervis ion, @ proportion of tota l for mine 1,200 
Equipment renta l s , truck, mine l o c i e , e t c . , 30 days 1,500 
Truck fuel and lube, 5 g.p.d. x 30 x 0.86 130 
Reapirs and parts , rate @ $10/day 300 

Total Mine Services $ 7,950 

TOTAL REHABILITATION EXPENSE . $64,200 



BASIC PLAN: 4,000 LEVEL EXPLORATION-DEVELOPMENT 

Dr ive 350' - 5 ' x 5 ' Bare Raise f o r Muck - Pass - 60 s h i f t s or 30 work 

Raise Crew - - 1 miner , 1-6' r o u n d / s h i f t . 250 cu. f t . broke (5 cars ) 

Support Crew - - 1/2 sh. miner on mucking machine and l o c a l tram to sw i t ch ! 

1/4 sh. motorman: haul 1/2 t r a i n l o a d , & prov ide s e r v i c e . 

Mine Se rv i ce s - - E s t im. 50% o f amount charged to d r i f t . 

Overhead - - E s t im. 50% o f amount charged to d r i f t . 

DIRECT COST 
6 f t . jDer_ft 

Labour - 1 miner & $80.00/sh. $80.00 
1 miner 0 1/2 x $80.00/sh. 40.00 
1 motorman (? 1/4 sh. & $65.00 16.25 $1 36.25 $ 22.71 

Supp l i es 

E x p l o s i v e s , 40% x $64.00 25.60 
S tee l , " x $ 5.42 2.17 
B i t s , " x $12.44 4.98 
P i p e , tempor 2" x 1" (6 x 1.50) 9.00 $ 41.75 6.96 

Rental on A l imak - P l a t f o r m $24,000 
R a i l , 350' 0 $60.00 21 ,000 

Per month $ 4,500 x _6 -

350 77.14 12.8b 

Mine Se r v i ce s - 0 50% x 24.50 12.25 

Overhead, min - 0 50% x 11.25 5.62 

Tota l f o r 5 ' x 5 ' bare r a i s e 

Dr ive 350' - 6 ' x 10 ' Timbered 2 - cp t . Raise f o r Se rv i ce & V e n t i l a t i o n 

P o s s i b l e method 1. d r i v e 6 ' x 6 ' p i l o t - r i a s e to 4400 l e v e l ; w i th r o c k - b o l t 
support . 

2. s l a sh to f u l l s i z e and t imber ; a l so us ing Al imak. 

PJLLJ J"- • 
1. Dr i ve - 6 ' x 6 ' p i l o t r a i s e through to 4,400 l e v e l : 

Labour $ 22.71 
Suppl i es 

E x p l o s i v e s , 60% x 64.00 $38.40 
S tee l " x 5.42 3.25 
B i t s " x 12.44 7.46 
P i p e , tempor. 2" & 1" 9.00 $ 58.11 9.68 

Rental on Al imak 12.86 
Mine Se rv i ce s @ 50% x 24.50 12.25 
Overhead @ 50% x 11.25 5.62 

Sub-Total f o r i n i t i a l 6 ' x 6 ' p i l o t r a i s e $ 63.12/ft . 



BASIC PLAN: 4,000 LEVEL EXPLQRAT I ON-DEVELOPMENT (Continued) 

Dr ive 350' - 6 ' x 10' Timbered 2 - cp t . Raise f o r Se r v i ce & V e n t i l a t i o n 

2. a. S lash 1 to 6 ' x 10 ' ( i . e . , 4 ' x 6 ' s l a sh x 12 ' ) 
and muck 9 cars 11.7 ' per f t 

Labour - 1 miner @ $80.00 $80.00 
1 motorman 1/2 s h i f t @ $65. 32.50 112.50 9.62 

Supp l i es 

Exp lo s i ve s 2/3 x 64.00 42.88 
S tee l " x 5.42 3.63 
B i t s " x 12.44 8.33 
(P ipe c a r r i e d w i t h t imber) - 54.84 4.69 

Rental on Al imak (30 days) 12.86 
Mine Se rv i ce s 0 50), x 24.50 12.25 
Overhead @ " x 11 .25 5.62 

b. Timber 2 s e t s , us ing A l imak , r en t a l i nc luded i n above: 

Labour 2 miners 0 $80.00 $160.00 

1 motorman, s e r v i c e e t c . 0 $65 65.00 225.00 19.23 

Supp l ie s 

T imber, e s t i m . 1,700 hd. f t 0 $120/M = 204.00 

Spikes and hardware @ $5.00 10.00 234.00 20.00 

Mine Se rv i ce s - @ 50% x 24.50 12.25 

Overhead - 0 50% x 11.25 5.62 

Sub-Total f o r S l a sh i ng and Timbering 

TOTAL - 6 ' x 10' Timbered 2 - cp t . Se rv i ce/Vent . Raise 

1 



ESTIMATED REHABILITATION COSTS - 4,000 LEVEL 

Preliminary 

Operate 25 shifts/day - Estim. 30 work-days (605 s h i f t s ) required. 

Basic Underground Crew, Each s h i f t : 3 miner/timbermen @ $80/day. 

Estimate re-timber 2 sets (10 1) per s h i f t in l i g h t l y caved sections. 

1 set ( 5') " " " heavily " 

Estimate re-new or re- lay 160 '/sh i f t by supplementary crew, as required. 

DIRECT COSTS 

Labour (a) Timber 50 l i g h t sets 

28 heavy sets 

(b) Trackwork, 7,700' @ 160'/sh. 

(c) Replace 2,000' of 4" a i r - l i n e 

2,000' of 2" water- l ine 

(d) I n s t a l l . 3,200' of Vent-Tube 

(e) Re-hab. Water Supply 

25 s h i f t s 

28 " 

48 " 

3 " 

Total Labour, 109 x 3 = 327 man-shifts @ $80.00 

109 s h i f t s 

$ 26,160 

Material and Supplies 

(a) Timber 50 sets @ 300 bd. f t . = 15,000 
28 sets @ 500 bd. f t . = 14,000 29x120 

(b) 24 tons 20# r a i l and plates and bolts 
3,000 t ies 

(c) 2,000'-4" pipe and couplings 
2,000'-2" " 

(d) 4,200'-18" vent-tube 

(e) 3-19" fans 

$ 3,480 

14,460 
2,200 

3,600 
1 ,700 

3,150 

1,500 

Total Material & Supplies $30,090 

Mine Services 

Base on 30 days to complete r e h a b i l i t a t i o n : 

Compress a i r and power, 160 g.p.d. x 30 x 0.54 $ 2,590 
Lubricants, @ 5% of fuel 130 
Mechanic/comprex op. $70 x 30 2,100 
Supervis ion, @ proportion of tota l fo r mine 1,200 
Equipment renta l s , truck, mine l o c i e , e t c . , 30 days 1,500 
Truck fuel and lube, 5 g.p.d. x 30 x 0.86 130 
Reapirs and parts , rate @ $10/day 300 

Total Mine Services $ 7,950 

TOTAL REHABILITATION EXPENSE $64,200 



BASIC PLAN: 4,000 LEVEL EXPLORATION-DEVELOPMENT 

Drive 350' - 5' x 5' Bare Raise for Muck - Pass - 60 s h i f t s or 30 work 

Raise Crew - - 1 miner, 1-6' round/shift. 250 cu. f t . broke (5 cars) 

Support Crew - - 1/2 sh. miner on mucking machine and local tram to switch: 

1/4 sh. motorman: haul 1/2 t r a i n load, & provide serv ice. 

Mine Services — Estim. 50% of amount charged to d r i f t . 

Overhead - - Estim. 50% of amount charged to d r i f t . 

DIRECT COST 6 f t . per f t . 
Labour - 1 miner @ $80.00/sh. $80.00 

1 miner @ 1/2 x $80.00/sh. 40.00 
1 motorman @ 1/4 sh. @ $65.00 16.25 $136.25 $ 22.71 

Supplies 

Explosives, 40% x $64.00 25.60 
S tee l , " x $ 5.42 2.17 
B i t s , " x $12.44 4.98 
Pipe, tempor 2" x 1" (6 x 1.50) 9.00 $ 41.75 6.96 

Rental on Alimak - Platform $24,000 
R a i l , 350' @ $60.00 21 ,000 

Per month $ 4,500 x *L 

350 77.14 12.86 

Mine Services - @ 50% x 24.50 12.25 

Overhead, min - @ 50% x 11.25 5.62 
Total for 5' x 5' bare raise $ 60.40/ft 

Drive 350' - 6' x 10' Timbered 2-cpt. Raise for Service & Vent i la t ion 

Possible method 1. drive 6' x 6' p i l o t - r i a s e to 4400 l e v e l ; with rock-bolt 
support. 

2. slash to f u l l s ize and timber; also using Alimak. 

6 f t . per f t . 

1. Drive - 6' x 6' p i l o t raise through to 4,400 l e v e l : 

Labour $ 22.71 
Supplies 
Explosives, 60% x 64.00 $38.40 
Steel " x 5.42 3.25 
B i t s " x 12.44 7.46 
Pipe, tempor. 2" & 1" 9.00 $ 58.11 9.68 

Rental on Alimak 12.86 
Mine Services @ 50% x 24.50 12.25 
Overhead @ 50% x 11.25 5.62 

Sub-Total for i n i t i a l 6' x 6' p i l o t raise $ 63.12/ft 



BASIC PLAN: 4,000 LEVEL EXPLORATION-DEVELOPMENT (Continued) 

Drive 350' - 6' x 10' Timbered 2-cpt. Raise for Service & Vent i la t ion 

2. a. Slash 1 to 6' x 10' ( i . e . , 4 ' x 6 ' slash x 12') 
and muck 9 cars 11.7' per f t . 

Labour - 1 miner 0 $80.00 $80.00 
1 motorman 1/2 s h i f t 0 $65. 32.50 112.50 9.62 

Supplies 

Explosives 2/3 x 64.00 42.88 
Steel " x 5.42 3.63 
B i t s " x 12.44 8.33 
(Pipe carr ied with timber) - 54.84 4.69 

Rental on Alimak (30 days) 12.86 
Mine Services 0 50% x 24.50 12.25 
Overhead @ " x 11.25 5.62 

b. Timber 2 sets, using Alimak, rental included in above: 

Labour 2 miners 0 $80.00 $160.00 
1 motorman, service etc . 0 $65 65.00 225.00 19.23 

Supplies 

Timber, estim. 1,700 hd. f t 0 $120/M = 204.00 

Spikes and hardware 0 $5.00 10.00 234.00 20.00 

Mine Services - 0 50% x 24.50 12.25 

Overhead - 0 50% x 11.25 5.62 

Sub-Total fo r Slashing and Timbering $102.14/ft 

TOTAL - 6 ' x 10' Timbered 2-cpt. Service/Vent. Raise $165.26/ft 




