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LAKE ZONE MINE DEVELOPMENT  

20,000 Tonnes Per Day  

General Desc r ip t ion 

Geology 

The Lake Zone porphyry deposit i s located approximately 370 km northeast of 

Vancouver at l a t i t u d e of 50°29'N, longi tude 121°02'E. The copper 

m ine r a l i z a t i on i s contained w i th in the Guichon Creek b a t h o l i t h . These rocks 

are medium to coarse grained and vary i n composit ion from the porphyr in i c 

g ranod io r i t e to po rphy r i t i c quartz monzonite. At l eas t two types of 

porphyry d ikes cut the orebody, but these are genera l ly narrow and thus do 

not apprec iab ly d i l u t e the ore. St ruc ture has had a dominant in f luence i n 

l o c a l i z i n g the ore and almost a l l of the depos i t has been f rac tu red to some 

degree. Two steep ly d ipp ing s t r u c t u r a l d i r e c t i on s predominate -

west-north-west and north-south; a l t e r a t i o n and minera l i zed are l o c a l i z e d 

along the shears and f a u l t s . No known major f a u l t s cut the orebody. 

The ore m ine ra l i z a t i on i s r e l a t i v e l y s imple . Born i te and cha l copy r i t e are 

the dominant copper minerals and the bo rn i t e - cha l copy r i t e r a t i o , although 

v a r i a b l e , averages about 2:1. Molybdenite occurs c h i e f l y with quartz veins 

and along s l i p s in a d i s t i n c t halo near the perimeter of the depos i t . 

P y r i t e i s scarce w i th in the deposit and appears to form a halo around the 

per iphery of the depos i t . A zone of ox ida t i on i s present over a port ion of 

the upper part of the depos i t . 

The depos i t has been extens ive ly explored by a comprehensive program of 

sur face and underground d r i l l i n g and bulk sampl ing. In excess of 38,000 m 

(125,000 f t . ) i n about 200 holes has been d r i l l e d and approximately 1,250 m 

(4,100 f t . ) of underground development has been dr iven f o r sampling and 

me ta l l u r g i c a l t e s t i n g . 

No geo log ica l hazards have been recognized i n the mine area. No l ands l i de 

scars have been i d e n t i f i e d , nor i s the area s e i sm i c a l l y a c t i v e . The orebody 

subcrops beneath a mantle of g l a c i a l t i l l s and grave l s . 



Further holes are now being d r i l l e d over the preproduction area which w i l l 

provide c l o se r spaced informat ion (200 f t . g r i d approx.) fo r i n i t i a l year 

product ion plans. 

Mining Plan 

Pre-product ion mining w i l l s t a r t over the southwest quadrant of the orebody. 

The pre-product ion mining w i l l i nvo lve moving near ly 2.73 m i l l i o n cubic 

metres of t i l l , sands and gravel and 370 thousand cubic metres of ore. 

P ioneer ing w i l l be done with f ron t end l oaders , t rucks and t racked dozers. 

Approximately 833,000 cubic metres w i l l be mined i n t h i s way. The remainder 

of the mining w i l l be by conventional shove l - t ruck method. 

Mine design c a l l s f o r a conventional p i t worked on 10 metre benches. Waste 

f low w i l l be on haul roads along contour to fan dumps west of the p i t . Ore 

flow w i l l be east and north to the main haul road to be b u i l t to the 

Bethlehem concentrator . Mining w i l l be above va l l ey f l o o r e l eva t i on f o r the 

f i r s t 3 years . Mining w i l l u t i l i z e the Bethlehem e l e c t r i c shovels and f l e e t 

of 21 M100 Lectra Haul t r u ck s . I t i s an t i c i pa ted that two f ron t end 

loaders , three tracked dozers w i l l be purchased in order to expedite the 

p ioneer ing work. 

A minimum of d r i l l i n g and b l a s t i n g i s an t i c i pa ted i n the pre-product ion 

per iod and purchase of a p ioneer ing d r i l l i s budgeted f o r . ANF0 s l u r r y mix 

from the e x i s t i n g Ireco p lant i s planned as the main exp los i ve . Production 

d r i l l i n g w i l l be by the e x i s t i n g d i ese l power d r i l l s which d r i l l a 250 mm 

hole. 

The 20 year ore product ion plan c a l l s f o r 144.6 m i l l i o n tonnes to be mined 

at an average 0.477% Cu grade. Cut o f f grade i s 0.42% Cu f o r the f i r s t 8 

m i l l i o n tonnes of ore and 0.37% Cu f o r the next 137 m i l l i o n tonnes. This 

plan w i l l r e su l t i n 29 m i l l i o n tonnes of marginal grade mater ia l at .32% Cu 

being s t o c kp i l e d . 



S t r i p Rat io w i l l be 0.95:1 f o r the f i r s t f u l l production year and w i l l 

average 0.96:1 f o r the f u l l 20 planned yea rs . 

Perimeter we l l s and a pumping system fo r l oca l water t ab l e depress ing w i l l 

be required by year 5 of the operat ion in order to keep the p i t d ry . These 

we l l s w i l l be s i t ua ted i n the unconsol idated sediments on the north and east 

por t ions of the p i t per imeter. Water from these we l l s w i l l be used as 

process water or dumped to the Lornex pond. Surface water w i l l be d iver ted 

around the p i t by d i tches to be developed as part of the pre-product ion 

work. 

The mining operat ion w i l l be supported by the e x i s t i n g Bethlehem shops and 

overhead s e r v i c e s . A change f a c i l i t y may be located near the p i t area. 

Concentrator 

The Lake Zone ore i s to be m i l l ed in the e x i s t i n g Bethlehem concentrator . 

No i n i t i a l c ap i t a l i s required f o r the concentrator area. 

The e x i s t i n g t a i l i n g s pond w i l l a l low t a i l i n g s from the concentrator to be 

stored f o r an 18 month per iod f o l l ow ing resumption of m i l l i n g . A rec la im 

water system from the Trojan pond must therefore be constructed dur ing t h i s 

pe r i od . 

Me t a l l u r g i c a l performance pro jec t ions of the Bethlehem concentrator on Lake 

Zone ore i s based on work done in 1970 at Lake f i e l d Research and documented 

by Bechtel Canada Job No. 8042 in June of 1970. Bechtel have stated i n 1981 

that they cons ider the t e s t work done in 1970 as r e l i a b l e data on which to 

base des ign. 



The Bethlehem concentrator has an e x i s t i n g molybdenite recovery c i r c u i t 

which can be ac t i va ted should economics fo r molybdenite recovery turn 

favourab le. 

Environmental 

During the long term operat ion of the mine i t w i l l be necessary to dra in 

three lakes on the va l l ey f l o o r . The l a rges t of these, Qui l tanton Lake, 

w i l l be overrun by the expanding p i t . Both the other two lakes eventua l ly 

w i l l be covered by waste rock and overburden spo i l p i l e s . These l a t t e r two, 

Big D iv ide Lake and 24 Mi le Lake, are s i t ua ted north of the p i t and between 

i t and the upper dam of the t a i l i n g s pond. B ig Div ide and Qui l tanton Lake 

w i l l be drained before year 5. Twenty Four M i le Lake w i l l not be a f fec ted 

unt i1 a f t e r year 20. 

The lakes to be drained by the operat ion provide a rec rea t iona l resource f o r 

the people of B r i t i s h Columbia and i t w i l l be necessary f o r Bethlehem Copper 

to provide an enhancement of a l i k e resource by way of m i t i g a t i o n . The 

company i s present ly engaged with l o ca l F ish and W i l d l i f e groups and the 

P rov i n c i a l Government i s studying where t h i s enhancement might best take 

pi ace. 

The mine i s s i t ua ted on the va l l ey d i v i de and forms the headwaters of the 

Witches Brook which i n turn feeds the Guichon Creek. This l a t t e r creek i s 

heav i l y l i cenced and i t has been important f o r the company to plan stream 

d i ve r s i ons to minimize the loss of water to these streams. Through these 

d i ve r s i ons only the catchment area of the p i t i t s e l f and the storage 

capac i ty of Qui l tanton Lake w i l l be l o s t to the watershed. 



Power Supply 

Power consumption w i l l be s i m i l a r to that of the present Bethlehem 

operat ion . The e x i s t i n g B.C. Hydro supply i s there fore considered to be 

adequate. 

The power d i s t r i b u t i o n system w i l l be changed to a l low t ransmiss ion of 

13,800 V power from a modif ied Bethlehem primary substat ion to new secondary 

substat ions at the Lake Zone p i t area. The mining equipment w i l l operate at 

4,160 V as at present. 



DETAILED SCOPE 

The scope desc r i p t i on fo r t h i s p ro jec t i s under f i v e headings. Each heading 

i s ass ignable as a s p e c i f i c r e s p o n s i b i l i t y . 

.0 S i t e Development 

.1 E l e c t r i c a l Power System 

.2 Ore Haul Road 

.3 Mine Pre-Product ion 

.4 Mine Serv ices 



.01 S i t e Development 

This sect ion of the Scope statement descr ibes a l l the events necessary 

to prepare the areas f o r haulage road cons t ruc t i on , power l i n e 

cons t ruc t ion and mining a c t i v i t i e s . Included are logg ing , c l e a r i ng and 

grubbing and road r e l o ca t i ons . 

.011 Logging 

A large area of the mines i te has been prev ious ly logged by Va l l ey 

Copper. The major por t ion of areas f o r the haul road and power 

l i n e s have a l so been logged. 

Approximately 140 hectares of low dens i ty t imber must be logged 

dur ing the cons t ruc t ion pe r i od . This covers the m ines i te , waste 

dumps, haul roads, C a l l i n g Lake Road r e l o c a t i o n , power l i n e 

c o r r i d o r s , d i ve r s i on d i t ches and perimeter fence. 

.012 C l ea r i ng and Grubbing 

Approximately 120 hectares w i l l be c leared and grubbed f o r the 

C a l l i n g Lake Road, a l l r i gh ts -o f -way, the preproduction p i t area 

and s t o c kp i l e areas. Dump areas w i l l not be c leared and grubbed. 

.02 Road Relocat ions  

C a l l i n g Lake Road 

Approximately f i v e k i lometers of new road w i l l be constructed to replace 

the e x i s t i n g road t r ave r s i ng the m ines i te . The present road serves as 

an access road to the Dekalb Mine and rec rea t iona l l akes . The new road 

w i l l be b u i l t t o standards equal t o but not exceeding the present road 

standards. 



03 Drainage 

The dump area w i l l be drained through a system of open d i tches which 

discharge toward the H-H dam. 

A d i t ch 1,350 m long w i l l d i ve r t miscel laneous runoff along the 

south-west r im of the long term p i t area i n t o Bethsaida Creek. 

Surface drainage of low l y i ng ponds w i l l be picked up by 2,400 metres 

of d i t c h lead ing to McNaughton Lake and Qui l tanton Lake. 

04 Landscaping 

A l l areas d is turbed by const ruct ion of roads, power l i n e s , fences and 

d i t ches w i l l be graded and revegetated to improve aes the t i c s . 

1 E l e c t r i c a l System 

The e l e c t r i c a l power system has been developed to achieve: 

- a v i ab le power system 

- an economical ly f e a s i b l e a l t e r na t i v e 

- adequate power f o r future p i t dewatering (900 HP). 

Where e x i s t i n g equipment i s a va i l a b l e and s u i t a b l e , i t w i l l be 

u t i l i z e d . The c ap i t a l cost of such equipment i s not inc luded in t h i s 

est imate but i n s t a l l a t i o n i s a l lowed. 

10 Primary Substat ion 

The 138 kV-4150V Primary Substat ion present ly at the Bethlehem 

Concentrator s i t e w i l l be modif ied and expanded to inc lude the 

add i t i ona l power requirement c a l l e d fo r i n t h i s study. 

Mod i f i ca t i ons and improvements inc luded i n t h i s est imate are: 

- re loca te the re l ay ing current transformers from the incoming bus to 

the e x i s t i n g transformer bank. 



- change the taps on the metering current transformers (by B.C. Hydro) 

- re locate the e x i s t i n g spare transformer to an a l t e rna te storage s i t e 

- reconf igure the bus over the spare transformer bay 

- upgrade curb ing and fenc ing around the substat ion 

- upgrade substat ion grounding 

- add crushed rock to substat ion ya rd . 

Expansion to the substat ion inc ludes: 

1 - 7.5/10 MVA, 138-13.8 kV transformer ( ex i s t i ng ) 

3 - 108 kV s t a t i on c lass l i g h t n i ng a r res te r s ( ex i s t i ng ) 

3 - r e l ay i ng current transformers ( ex i s t i ng ) 

1 - 13.8 kV current rec lose r 

1 - ground r e s i s t o r and transformer bank (ex i s t i ng ) 

2 - 13.8 kV-120 V po ten t i a l transformers ( ex i s t i ng ) 

- extend the substat ion fenc ing 

1 - re lay and contro l panel . 

Secondary Substat ions 

These substat ions u t i l i z e enclosed equipment inc lud ing primary 

switchgear, o i l - f i l l e d transformers and secondary switchgear and are a 

substat ion which i s f ree of fenc ing and e a s i l y re loca ted . 

A l l the substat ions are fed from the 13.8 kV bus and transform power t o 

4160 vol tage fo r use i n the p i t area. 

The work i n each substat ion inc ludes s i t e p repara t ion , necessary 

foundat ions, s t a t i on grounding, equipment i n s t a l l a t i o n s , and a u x i l i a r y 

components to form a complete i n s t a l l a t i o n . 



. 12 D i s t r i b u t i o n 

Overhead power transmiss ion i s received at the Primary Substat ion at 

138 kV from B.C. Hydro and i s d i s t r i b u t ed at 13.8 kV. 

The 13.8 kV overhead powerl ine runs south west (3800 m) from the 

Primary Sub to the Lake Zone P i t . A por t ion of the powerl ine (2500 m) 

to the p i t w i l l u t i l i z e the B.C. Hydro 138 kV l i n e which was to have 

been demolished a f t e r the cons t ruc t ion of the re located l i n e . 

The p i t d i s t r i b u t i o n i s 13.8 kV cons t ruc t i on , and w i l l supply the 3 P i t 

Mobile Substat ions as wel l as required l i g h t i n g . 

Underground d i s t r i b u t i o n w i l l be used to get from substat ions to 

overhead l i n e s where surrounding s t ruc tu res make i t awkward to i n s t a l l 

overhead power l ines. 

13 Li ght ing 

Road l i g h t i n g i s provided a t : 

- the highway overpass 

- the waste dump access. 

Three mobile d iese l powered l i g h t i n g systems are provided f o r waste 

dump area 1 i gh t i ng . 

14 B.C. Hydro Construct ion 

The f o l l ow ing const ruc t ion by B. C. Hydro i s planned: 

- to r a i s e the 138 kV powerl ine where i t crosses over the haulage road 

- change the taps on the metering current transformers 

- the purchase of 2500 m of 138 kV powerl ine scheduled f o r demo l i t i on . 



.2 Ore Haul Road to Bethlehem Crusher 

.21 Overpass 

An overpass s t ruc tu re b u i l t us ing the re in forced earth technique 

and re in fo rced concrete members and deck w i l l car ry the main ore 

haul road over the e x i s t i n g Highland Va l l ey highway. This 

s t ruc tu re w i l l be designed to car ry f u l l y loaded 154 tonne t rucks 

s i ng l e lane (2 truck w id ths ) . 

.22 Roads 

The ore haul road to the Bethlehem crusher w i l l be b u i l t us ing 

waste mater ia l reclaimed from the Huest is dumps and waste mater ia l 

from the Lake Zone s t r i p p i n g . Crushed mine waste w i l l be used as 

road topp ing. 

.3 Mine Pre-Product ion 

.31 P re -S t r i pp ing 

Bethlehem crews w i l l perform the i n i t i a l p ioneer ing of the 

pre-product ion s t r i p p i n g as wel l as the i n i t i a l access development 

to the p i t and waste dump areas. 

The Bethlehem crews would move 833,000 cub ic metres of overburden 

from the p i t area using two t ruck - l oade r f l e e t s . This mater ia l 

w i l l be placed to bu i l d the p i t access road and dump access road. 



.32 Pre-Product ion S t r i pp i ng 

The main s t r i p p i ng job w i l l be done u t i l i z i n g part of the e x i s t i n g 

Bethlehem mining f l e e t . This work w i l l i nvo lve moving 2.73 

m i l l i o n cubic metres of overburden and 370,000 cub ic metres of 

ore . The overburden w i l l be used f o r haul road cons t ruc t ion and 

s t o c kp i l e pad preparat ion with the remainder going t o the waste 

dumps west of the p i t area. Ore w i l l be s tockp i l ed pending haul 

road complet ion. 

.33 Waste Haul Road 

The i n i t i a l haul roads w i l l be topped wi th 50,000 cub ic metres of 

crushed waste. 

.34 Equipment 

Two D8L, one 09L and two f ron t end loaders w i l l be purchased to 

augment the e x i s t i n g equipment. 

Mine Serv ices 

.41 Fuel and Lube 

A d i e se l fue l storage tank and f u e l l i n g s t a t i on w i l l be provided 

through r e l o ca t i on of an e x i s t i n g Bethlehem tank. Purchase of one 

fue l and lube truck i s budgetted. 

.42 Fencing 

2400 m of f enc ing , to contro l access from the highway p i t area, 

w i l l be const ruc ted. 

.43 Miscel laneous 

Three wooden se rv i ce sheds w i l l house mine rescue equipment, b i t s , 

t o o l s , spare t e e t h , e t c . Two portab le johns w i l l be prov ided. 
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