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nUMMARY
The deposit lies just north of the Cretaceous Baldy Batholith and

within meta ediments and metavolcanics of the Devonian Eagle Bay
U

Formation Copper mineralization is confined to tabular shaped zones

within quartz sericite phyllites and lesser amounts of quartzite
chaclopyrit occurs as disseminations and patches along foliations in

steeply dip ing north striking fractures within quartz and quartz

carbonate v ins and with massive pyrite pyrrhotite Sphalerite
galena ars nopyrite molybdenite tentrahedrite tennanite bornite

and cubanite are present in minor quantities Magnetite occurs

locally as massive lenses containing minor chalcopyrite
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Reserv s in the East zone are estimated at 42 500 000 tonnes

grading 0 39 per cent copper 0 043 grams per tonne gold and 2 4 grams

per tonne silver The West zone contains an estimated 53 500 000

tonnes gradlng 0 42 per cent copper 0 047 grams per tonne gold and

2 6 grams per tonne silver
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INTRODUCTION

Terms of Reference

The terms of reference for PBK are contained in Proposal A dated

January 11 1988 They describe the nature of the work followed to

produce this pre feasibility study

Contract

The contract forming the basis for this study was a signed copy of the

above proposal and was based on a lump sum price of 50 000 00

Purpose

Aurun Mines Ltd decided to have a pre feasibility study conducted

on its Hail Harper Creek deposit for which it entered into an option
agreement with Quebec Cartier Mines Ltd a wholly owned

subsidiary of U S Steel If positive Aurun planned to seek a partner
to proceed to the next stage which would be a definitive feasibility

study

Approach used

By definition a pre feasibility study does not attempt to optimize

anyone part of its scope but rather using the judgment of the staff

assigned to it makes the best guess at all the items it covers By

necessity due to time and financial constraints these decisions must

be made quickly and it is not possible to dwell on them at length

1 1
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CONCLUSIONS AND RECOMMENDAnONS

Conclusions

Geological

The ore reserves and grades within the U S Steel mineral claim

boundaries under option by Aurun Mines Ltd East Zone which were

the area under review by this study combined with Noranda s West

Zone claims were found to be as follows

Geological
Ore Reserves Grades

m etric tonnes Cu 96 Au rJt Ag rJt

East Zone 42 500 000 0 39 0 043 2 4

West Zone 53 500 000 0 42 0 047 2 6

Total 96 000 000 0 41 0 045 2 5

It is believed that the chances of expanding these reserves are

positive and that further expenditures on geological exploration are

justified

Mining

Mineable ore reserves and grades within the same areas as described

under Geological Section 2 11 are summarized as follows

2 1
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2 1 3

2 1 4

Mineable

Ore Reserves Grades

metric tonnes Cu J6 Au rJt Ag rJt

East Zone 42 200 000 0 34 0 037 2 1

West Zone 23 140 000 0 40 0 044 2 4

Total 65 340 000 0 36 0 040 2 2

At the daily production rate of 12 600 tonnes per day the above

reserves will sustain production for over 10 years of continuous

operation on the basis of 350 days per year and 24 hours per day

The ore can be sequentially mined from two open pits using
conventional truck and shovel techniques within these pits

Processing Plant

Production of a saleable concentrate can be achieved using a

standard flowsheet and conventional equipment similar to plants
such as Brenda Mines This plant will process 12 60D tonnes of ore

per day

Infrastructure

The status of the key aspects of infrastructure for this project is as

follows

Site selection a suitable site exists one half a kilometre north from

the mid point of the two ore zones

2 2
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Power supply power for the project will come from the B C Hydro

grid and will require the construction of a power line 11 kilo metres

long

Water supply this is anticipated to come from the North Thompson

River along a pipeline eight kilo metres long with a head of 1200 metres

Waste water this will be disposed of in a settling ponds located One

half to two and a half kilometres from the site Reclaim water will be

pum ped back to the site

Tailings pond this will be located three kilo metres west of the plant

and will have a capacity of 35 million cubic metres sufficient to handle

the tailings at the recommended production rate from the plant

Access road this follows the existing road widening it to 20 metres

and improving its construction It is 14 kilometres long with a 10

grade

2 1 5 Cost Estimates

2 1 5 1 Capital Cost Estimates

Two cases are presented the Base Case of 145 643 000

and the Revised Case of 133 886 000

These are summarized by work area as follows

2 3
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2 15 2

Base Case Revised Case

Cost Item X 1 000 X 1 000

Preproduction stripping 1 400 1 400

Access Road 1 729 1 729

Tailings Mine Waste 4 068 4 068

Site and Utilities 17 895 17 895

Mine Equipment 16 780 16 780

Milling 42 994 42 994

Pre Op Testing Spares 1 684 1 68t

Sub Total 86 550 86 550

Taxes Escalation 17 3t7 1t 865

Construction Overhead 12 356 7 423

EPCM 10 390 7 585

Contingency 19 000 17 t63

TOTAL 145 643 133 886

In keeping with the parameters set out for this study the

above estimate includes a contingency of 15 of total

direct indirect construction engineering procurement and

construction management costs

Operating Cost Estimates

These are summarized by work function as follows

Mining
Processing
Plant Services

Administration

per tonne of ore

3 3395

2 7t75

0 3306

0 19tl

6 6117TOTAL
2 t
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Operating expenses also include depreciation based on

capital at 30 of declining balance and royalty at 3 percent

of total sales revenue

2 15 3 Financial Analysis

Based on the current financial model used for this study
which assumes both the Noranda and Quebec Cartier ore

bodies are mined the rate of return on investment is

negative This financial model assumes copper prices of

1 08 U S per pound and used equipment 75 of new

equipment costs Financial models have been included

covering both new and used equipment for copper prices of

up to 2 00 U S per pound

2 1 6 Future Work Programs

In order for production to proceed in an orderly fashion the work

programs outlined below should commence as soon as possible

2 1 6 1 Geological

In order to provide drilling data on which to base ore reserve

calculations of the accuracy required for a definitive

feasibility study it will be necessary to spend 3111 000

These results will then be analysed and interpreted with the

objective of increasing the metal units thus improving the

economics of the project

2 1 6 2 Mine Planning

Using the geological data derived in the above step an

optimum pit design will be drawn of a quality which will

permit mine planning to proceed

2 5
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2 1 6 3 Infrastructure

All aspects of this work area will be detailed to the level

required to allow permitting meeting all the necessary

environmental requirements and applications for surface

development allowing production to start as scheduled

2 1 6 4 Cost Estimates

In keeping with the accepted definition of contingency

required for a definitive feasibility study of a type

recognized by financial institutions these estimates will be

10 accurate for capital costs and5 for operating
costs

2 2 Recommendations

Based on this study it is recommended that the project proceed

provided two main factors are improved as follows

2 2 1 Metal Units grade tonnage

These particularly copper will have to be increased if the price for

them is not higher than the following

Current March88 levels

Copper
Gold

Silver

108

456 00

6 69

U S per pound
U S ounce

U S ounce

The key to this required increase will be a more detailed geological
approach and optimum mine planning effort both with the intent of

maximizing the units of the various metals Financial evaluations for

copper prices of up to 2 00 lb U S are included in the report

2 6
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2 2 2 Capital Costs

Of equal importance to this project will be the ability of the Owner to

source good used equipment for as many aspects of the project as

possi bl e

2 7
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GEOLOGiCAL DATA

General Description

The Hail Harper Creek copper prospect is located within the Adams

Lake Map Area British Colum bia at the headwaters of Harper

Creek It is about 7 air miles southeast of Vavenby in the valley of

the North Thompson River and about 75 air miles north from

Kamloops

Access to the property is by the main line of the Canadian National

Railway or British Columbia Highway 5 both routes following the

North Thompson Valley The prospect was discovered and extensi vely

trenched and drilled during the late 1960 s and early 1970 s by Quebec

Cartier Mining Company East Zone and by Noranda Exploration

Company West Zone Aurun Mines Ltd has entered an option

agreement with Quebec Cartier Mining Company for that company s

mineral interest in the area

The Hail Harper Creek copper prospect is situated about 3 000

metres north of the Cretaceous quartz monzonite Baldy Batholith It

lies within metavolcanics and metasediments of the Eagle Bay

Formation probably Paleozoic in age A hornfels zone has developed

with a variable width in the periphery of the batholith south of the

copper prospect The rocks hosting the copper prospect are located

in the north limb of a broad synform oriented along the North

Thompson River Valley north of the property

Outcrop on the property is generally less than 5 percent The

overburden consists of a generally thin mantle of glacial debris and

semi residual rubble

3 1
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Thickness of the overburden on the east side of the property is

average

minimum

maximum

4 6 m 62 50

Om

15 1 m

Thickness of the overburden on the west side of the property is

average

minimum

maximum

6 5 m 63 50

18 m

28 2 m

The thickest part of the overburden is restricted to a small area to

the north east of the West open pit and immediately west of the East

open pit and corresponds to a zone straddling the boundary between

the Noranda and the Quebec Cartier grids

Petrology

Copper mineralization is enclosed within light grey lustrous quartz

sericite phyllites with lesser amounts of green chloritic phyllite

Light grey sericitic quartzites and dark grey carbonaceous phyllites
were also observed in drill logs Quartzo feldspathic phyllites also

recorded on the property are generally barren

The stratigraphic relation of the phyllites is unknown They

commonly occur interstratified as lenses and discontinuous layers
with gradational contacts The different varieties of phyllites may

be repeated several times in the same drill hole showing no

systematic vertical variation Quartzite occurs as thin beds

interstratified with phyllite with a very irregular distribution For all

3 2



o
c

o

G

o

u

o

J
n

L

c

c

o

o

o
1

rl
j

l

c

3 3

Phillip Barratt Kaiser

the above reasons the lithology of the mineralized zones was not

represented on the cross sections accompanying this report

Carbonates are generally associated with swarms of fine veins and

fractures irregularly distributed in the rocks The carbonate content

of the copper mineralized rocks predominantly dolomite varies

largely and irregularly between 0 and 60 A rough estimation of the

average carbonate content in the mineralized zones and waste to be

removed from the proposed open pits is about 12

The host rocks for the Hail Harper Creek copper prospect have

undergone low grade regional metamorphism with the development of

greenschist facies mineral assemblages

Metamorphic minerals present within the phyllites include quartz
albite sericite chlorite sphene carbonate epidote tremolite and

actinoli te

Deformation which accompanied
characterized by the development

transposed the original bedding

regional metamorphism was

of a strong foliation which

Hydrothermal alteration assemblages have been superimposed on the

previous metamorphic assemblages with the development of abundant

chlorite which appears to be genetically related to the copper

mineralization

Mineralization

Pyrite is the most abundant sulfide in the area In general the pyrite

content varies between 0 and slightly more than 10 Barren zones

3 3
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generally contain 0 to 2 pyrite with an average of about 1 pyrite
However local lens shaped massive pyrite bodies barren in copper
may occur containing up to 5D sulphides

In the mineralized zones copper is associated with rocks containing 2

to 10 pyrite average 5 pyrite High grade copper is commonly
associated with a pyrite content of 4 to 10 or more In general
while the distribution of copper in the pyrite bodies is rather erratic

the presence of pyrite is a necessary condition for copper values

However the reciprocal is not the case high amounts of pyrite may

be completely devoid of economical copper trace of Cu or less than

05 coppe r

Chalcopyrite very commonly occurs as a disseminated mineralization

along the cleavage planes It is also observed in tension gashes in

fractures and in quartz veins The presence of chalcopyrite was also

reported in association with pyrite and pyrrhotite in massive sulfide

bands and as replacem ents of pyri te

Pyrrhotite is also common and frequently observed in the massive

sulfide bands

Other primary metallic minerals of lesser importance include

sphalerite galena arsenopyrite and molybdenite Tetrahedrite and

bornite are trace minerals There is no apparent consistent spatial

relationship between copper mineralization and any of the above

metallic minerals

Abundant sphene occurs as disseminations or in clusters within

chloritic phyllite Coarse crystallization of rutile was observed as

sporadic concentrations in veins and recrystallized zones

3 4
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Traces of gold detected were possibly associated with the copper

mineralization

Copper mineralization is confined to masses of lens shaped pyritic
zones that become progressively more tabular shaped at depth to the

north west part of the property In the East Zone of the Hail Harper

Creek property the orebody was probably less eroded and shows

copper mineralization mainly confined to more massive bodies of

irregularly disseminated pyrite Below the 1500 metre level copper

mineralization is tabular striking east west and dipping moderately
to the north with a copper grade which seemingly increases

progressively with depth In the West Zone the ore is located closer

to the surface and the mineralization is principally of the tabular

shaped type This situation makes the West Zone of the property
more suitable for open pit design

In the East Zone as well as in the West Zone the mineralization

down the di p towards the north has not been determined

In the cross sections accompanying the report the copper

mineralization was outlined for different cut off grades Ore above

0 2 copper is represented in dashed lines with the intent to show the

overall outline of the mineralized zone Ore above 0 4 copper is

represented in plain lines Dotted lines represent the mineralization

above 0 2 copper extrapolated from adjacent sections

The mineralization plans show the grade distribution in the ore zones

at different levels The areas outlined in these plans correspond to

the following cut off grades

3 5
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above 0 2 copper

above 0 3 copper

above 0 11 copper

Structural Geology

Several periods of deformation can be deduced from the rock

descriptions The earliest recognizable deformation resulted in a

foliation subparallel to bedding A second deformation is indicated

by the presence of small scale recumbent isoclinal folds with sheared

limbs making the correlation between individual lithological units

difficult Tension fractures may have been generated during this

second period of deformation Non penetrati ve shearing associated

with slip folds may represent the youngest period of deformation

A broad warping of the ore zones with north trending axes could be

related to the later stages of deformation Tension fractures

probably related to this warping contain abundant chalcopyrite

pyrite and chlorite

Ore Model

The Hail Harper Creek copper prospect was at first generally

regarded as being metamorphic hydrothermal in origin Recently
the possibility of a volcanogenic exhalative related mineralization

has been accepted more widely The recent theory is supported by
the pyroclastic nature of som e of the lithological units the numerous

massive sulfide lenses observed in the area and the likelihood of a

mineralization hydrothermal alteration relationship

3 6
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In the context of this new model the tabular shaped copper

mineralization could be regarded as a possible alteration pipe with
copper values apparently increasing in grade and consistency towards

the north of the property

This hypothesis opens up new possibilities and increases the

exploration potential of the area Extending exploration to the north
of the property could then result in developing more tonnage with

potentially higher copper values possibly associated wi th precious
metals and ultimately lead to the discovery of polymetallic massive

mineraliza tion

3 6 Geological Ore Reserves and Grades

Geological Ore Reserves Calculations

Several zones of mineralization have been found on the property On

the East side of the Hail Harper Creek Property Quebec Cartier

the northern mineralized zone extends from section 420 E to section

450 W between longitudinal sections 200 Nand 100 S The southern

zone is smaller in si ze and shows lower copper grades It extends

from section 60 W to section 450 W between longitudinal sections

600 Sand 800 S

On the West side of the Hail Harper Creek property Noranda the

main mineralized zone which extends between section 480 Wand

section 1740 W breaks up into a north zone between longitudinal
sections 600 Nand 200 N and a central zone between longitudinal
sections 100 Nand 200 S

3 7
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The south zone in the Quebec Cartier side extends into the Noranda

grid and consists of at least three narrow bands of copper
mineralization outcropping in an area outlined by cross sections
60D Wand 960 Wand longitudinal sections 400 Sand 900 S

In the East Zone Quebec Cartier as well as in the West Zone

Noranda an open pit was designed to recover as much ore as

possible from the north zone

Geological ore reserves down to 1500 m Level

assumed specific gravity 2 6 t m3

Quebec Cartier Property E Zone

Reserves Grades
metric tonnes Cu

North zone 42 500 000 39

involved in present
open pit cut off grade 3

South zone 20 500 000 30

cut off grade 2

Total E Zone 63 000 000 36

rloranda Property W Zone

North zone

involved in

present open pi t

54 100 100 36

cut off grade 3

38

cut off grade 35

43

or

37 600 000

or

28 200 000

cut off grade 35
between sections
870W and 1380W

tonnage obtained for diff erent cut off grades
3 8
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Central zone 21 300 ODO 42

cut off grade 3

South zone 4 000 000 40

cut off grade 35

Total W Zone 53 500 000 42

Total Reserves

Geological ore reserves down to 1500 m level

Total West and East Zones

West Zone 53 500 000

East Zone 63 000 000

42

36

116 500 ODO 39

Total involved in present open pit
W Zone north zone 28 200 000

E Zone north zone 42 500 000

43

39

70 700 000 41

3 9
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1f 0 MINE PLANNING

4 1 General Description

Two open pits were designed One is located in the West Ore Zone on

the Noranda property and the other is located in the East Ore Zone

on the Quebec Cartier property

The longer axis of both pits have an east west direction and are

situated approximately along the same line

The distance between final pit limits on the surface is approximately
500 metres

The size of the West pit is approximately 1050 x 400 metres on the

original surface with an area of 422 200 square metres Average
thickness of the overburden is 6 5 metres Total volume of

overburden is calculated to be 2 745 000 cubic metres

The orebody is generally of a tabular shape and is dipping northwards

at an angle of 25 degrees outcropping along the southern side of the

pit Total tonnage of the pit is 58 1 million tonnes 24 6 million

tonnes of waste and 33 5 million tonnes of ore There are 15 67

million tonnes of ore above 4 Cu grade and 7 lt7 million tonnes

between 3 to 4 Cu Total reserves of ore above 3 Cu grade
amount to 23 11t million tonnes with an overall stripping ratio of

1 5 1 The remaining ore grading between 2 Cu and 3 Cu has a

tonnage of 10 3 million tonnes

The best part of the orebody is si tuated between sections 1080W and

now linear distance of approximately 300 metres

4 1
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The final pit depth is in the order of 1DD metres below surface

The size of the East pit on the original surface is approximately
870 x 580 metres with an area of 519 200 square metres Average
thickness of overburden is 4 6 metres yielding a total volume of

2 388 320 cubic metres The orebody is of massive shape and

becomes tabular with depth Total tonnage including ore and waste is

121 0 million tonnes of which 75 8 million tonnes is ore and 45 2

million tonnes is waste There are 20 7 million tonnes of ore at grade
of above 4 Cu and 21 5 million tonnes of ore at a grade between 3

to 4 Cu

Total reserves of ore grading above 3 Cu are 42 2 million tonnes

with overall stripping ratio of 1 9 1 The remaining ore of a grade 2

to 3 Cu has a tonnage of 33 5 million tonnes The best part of the

ore body is situated between sections 210W to 120E a linear distance

of approximately 300 metres Final pit bottom is approximately 170

metres below the surface

Approach

The general approach was

to establish costs of mining and processing the ore at a rate of

4 4 million tonnes annually

to perform preliminary cash flow analysis over a 10 year

period

to calculate cut off stripping ratio on a basis of this cash flow

analysis

4 2
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to draw vertical cross sections of orebodies along the main

axis

to estimate the economic pit bottom for both open pits using
the linear method

to design open pits within limits imposed by the cut off

stripping ratio

to estimate mineable reserves in the pits for Cu grades
between 2 and 3 between 3 4 and above 4 Cu

to estimate equipment in terms of numbers and sizes

to estimate capital and operating costs of the equipment

to estimate required manpower

Cut Off Stripping Ratio Derivation

The economic depth of a pit is the depth below which ore can no

longer be mined at a profit The first step is to determine the

ore waste ratio where no profit is realized This is called the cut off

stripping ratio and is equal to

Value of Ore Tonne Average Mining Cost Tonne
Average Stripping Cost m3

where Value of Ore is sale price minus transportation costs

4 3
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To derive the cut off stripping ratio the following assumptions were

made

there are 2 open pits
total tonnage ore 1f3 966 000 t

total tonnage waste 57 155 800 t

spec gravity of ore 2 6 t m3

spec gravity of waste 25 t m3

Project life 10 years

operating schedule 350 days year 3 shifts day

mining equipment new and used

Metal values

Copper
Gold

3 50 kg
20 0 g

0 30 gSilver

Capital and operating costs were derived from equipment dealers

reports on mines available in the public domain and industry practice
from privileged information

The above cost data was input to a computer program to perform
cash flow analysis

From the program output the sum of costs for respective items over

the life of mine were calculated Next mining costs were divided by
total tonnage of ore and waste This gave average mining and

stripping cost per tonne mill costs administration depreciation

royalty taxes and plant services and sales revenue

If If
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These were di vided by total ore tonnage to obtain unit costs per

tonne of ore The difference between unit sales cost and operating
costs equals the amount of money available for the stripping required
to mine one tonne of ore By dividing this difference by average

stripping cost per cubic metre of waste the cut off stripping ratio of

1 67 1 was obtained This means that to mine 1 cubic metre of ore

the maximum amount of allowable waste to be excavated was 1 67

cubic metres

Assumptions Used for Preliminary Pit Design

Vertical cross sections were drawn for each ore body at average

intervals of 60 metres

Calculated stripping ratio was 1 67 1

Pit slopes were assumed to be 450 with no regard for rock

type benches haul roads etc

By using the linear method an economic pit bottom and pit
walls were established graphically for each cross section of

ore body
Pit bottoms of all cross sections were adjusted and smoothed

to reflect equipment selected and practical considerations as

to its operating limitations

For each vertical cross section areas of ore waste and

overburden were calculated

On each section areas of ore grade between 2 Cu and 3 Cu

between 3 Cu and 4 Cu and above 4 Cu were established using
weighted averages these areas were calculated and tabulated

Ore and waste volumes within each pit were calculated by

multiplying areas of ore and waste for each cross section projected to

half the distance to adjacent sections on both sides
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Tonnages of ore and waste were calculated by multiplying the

volumes of ore and waste by 2 6 tonnes cubic metre and 2 5

tonnes cubic metre respectively

Basis of Equipment Selection

Assumptions

Equipm ent selection was done on the basis of annual ore and waste

production averaged from both open pits

The total annual production is 11 880 000 tonnes of which 4 400 000

tonnes are ore and 71 80 000 tonnes are waste

At an average ore grade above 3 Cu it was assumed the operating
schedule was 350 working days per year 3 8 hour shifts daily

Annual operating hours were calculated under the following
assumptions

Overall equipment availability 75 utilization of available units

85 fixed delays were assumed to be I hour per shift ie travel

lunch and coffee break

Using the formula

working days x shifts day x availability
x utilization of available units

x 8 hours shift fixed delays

the number of operating hours is 4 685 per year

4 6



r

r

r

lJ

o

D

o

o

L

L

o

o
o

o

o

c

n

rr
o

Phillips Barratt Kaiser

Shovel and truck sizes were assumed on a basis of the copper mining

experience of the general area

A 9 cubic metre dipper capacity shovel and a 91 tonne truck were

selected

Assuming a 100 fill factor for the shovel dipper and truck box

shovel swing time of 0 5 minutes and truck spot time of D 3 minutes

the shovel productivi ty is 1800 tonnes hour

The required number of operating shovels is 2

Truck fleet size was estimated for each pit separately by estimating
average haul distances for ore and waste when the pit reached half of

its final depth Average depth for the ore is 80 metres for both pits
whereas for waste it is 30 and 50 metres for West and East pits
respecti vely

Route profiles for waste and ore transport on surface were

established from the topographical plan It was assumed that

maximum road grade within the pit was 8 and maximum grade on

surface was 10

Average truck speeds on different grades were established from truck

performance cards

Fixed time of the truck cycle was assumed to be li 3 minutes which

includes spot and load time at the shovel and dump time

The following results were obtained
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West Pit

Ore is haul ed 1000 metres at 8 grade uphill in the pi t then

1f50 metres downhill on surface at D grade to the crusher

Calculated cycle time is 15 3 minutes Waste is hauled 375 metres at

8 grade uphill in the pit then 300 metres on 10 grade and 1000

metres at 0 Calculated cycle time is 15 5 minutes

East Pi t

Ore is hauled 1000 metres on 8 grade within the pit and an

addi tional 200 metres on 8 grade on the surface to the crusher

Cycle time is 14 1 minutes Waste is hauled 625 metres on 8 grade
to the surface then 300 metres on 10 grade and 1 000 metres at

0 Cycle time is 17 15 minutes

Composite cycle time for the truck fleet is 15 87 minutes based on

weighted averages

Required truck fleet size is 8 units assuming average hourly
productivity of 344 tonnes per truck per hour

It was established that a fleet of 8 operating trucks will be sufficient

to meet production requirements

The drilling equipm ent fleet was established on basis of the copper

mining experience of the general area

4 8
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Assuming blasthole diam eter at 250 millimetres an advance of 95 5

metres per shift per unit and a production of 39 8 tonnes per metre

three drills of the B E 45R size are required

Basic auxiliary equipment will consist of 3 dozers 400 hp each one

dozer 300 hp one grader one explosives truck one maintenance

truck and one water truck

Capital costs of equipment were obtained from equipment dealers

and operating costs were obtained from published copper mining data

from the general area

The maintenance and repair workshop will provide 2 bays for haulage
trucks one repair bay for support equipment and one repair bay for

service trucks Areas for tire lube and welding shops are provided

The number of employees was established on basis of the number of

units of equipment 3 shifts per day operation and comparison with

other mines of relatively similar size

The lists of equipment purchase and operating costs and staff list are

included

Calculations

Annual ore production
Annual waste production
Total production

4 400 000 t

7 480 000 t

11 880 000 t

4 9



o
r
n

o
n
l

o

c

G

Q

C

n

Q

j

Q
rfJ
Ii
L

J

Phillips Barratt Kaiser

Annual Operating Hours

working days x shifts day x availability
x utilization of available uni ts x

8 hours shift fixed delays

350 days x 3 shifts x 0 75 x 0 85 x 8 hours 1 hour

4 685 hours year

Daily Production

Ore 4 400 000 t

350 days

Waste 7 480 000 t

350 days

Total 33 940 t day

Assum ed 9 m3 Electric Shovel

and 91 t trucks

Shovel Productivity
60 m h

t h truck ox

m3 x

shovel di pper
m3

Assuming 100 Fill Factor

Truck Box 48 6 m3
Shovel Dipper 9 m3

Shovel Swing Time 0 5 min

Truck Spot Time 0 3 min

4 10

assum ed 4 685 hours year

12 571 t day

Assumed 12 570 t day

21 371 4 t day

Assumed 21 370 t day

x Truck Box

t

Truck Spot
Time
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Shovel Productivity 18DO t h

Number of Shovels Ore Waste Production t yr
Shovel Productivity x h yr

1 40

Assum ed 2 shovels

Truck Fleet Estimation

Both pits ore haulage

Average lift in the pit 80 mat 8 grade

Waste haulage Av lift in West pit is 30 m @ 8 gr

Av lift in East pit is 50 m @ 8 gr

Ore Trucks Route Profile

West Pit Ore Haulage

Haul 1000 m @ 8 grade 450 m @ 10 grade
Return 450 m @ 10 grade 1 000 m @ 8 grade

Truck cycle time Haul time return time

load time spot dump time

4 II
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Load Tim e Truck Box m3
Shovel Dipper m x shovel swing time

48 6 m3
9m x 0 5 min 2 7 min

Spot Time 0 3 min

Turn Dump Time 1 3 min

Total Fixed Time 4 3 min

Truck Speed
Loaded on 8 Grade

on level

on 10 grade

11 km h
22 km h

22 km h

Empty speed @ 10 grade 17 km h

@ 8 grade 22 km h

Ore Cycle Time 15 3 min

Waste Truck

Haul 375 m on 8 grade 300 m on 10 1000 m on level

Return 1000 m level 300 m on 10 375 m on 8

Speed Loaded on 10 9 33 km hr

Waste Cycle time 15 5 min

East Pit

Ore Truck

Haul 1000 m on 8 200 m on 8

Return 1200 m on 8

Ore Cycle time 14 1 Min

Waste Truck

Haul 625 m on 8 150 m level 300 m on 10 1000 m level

Return 1000 m level 300 m on 10 150 m level 625 m on 8
grade

4 12
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Waste Cycle time 17 15 min

Composite cycle time

Cycle time x t

t

For West Pit

05 3 min x 12 570 t 05 5 min x 18 855 t

31 425 t

Composite cycle timeis 15 42 min

For East Pit

04 1 min x 12 570 07 15 min x 23 883 t

36 453 t

Composite cycle timeis 16 10 min

Truck Fleet Unit Required

Annual t
Annual oper h x t h unit

Truck Productivity per hour longest cycle time 16 10 min

60 min

16 10 min x 91 t 339 t h

11 880 000 t

4685 hrs x 339 t h 7 48 8 trucks

Drilling Equipment

B E 45R DriJl 250 mm dia

95 5 m shift x 39 8 t m 3 799 t shift assumed 3 800 t shift

3 800 t x 3 shifts 11 400 t day

Daily tonnage 33 940 t day

Number of driJls 33 940 t day
11 400 t day

2 98 assum ed 3 drills

4 13
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5 0 PROCESSING PLANT

5 1

5 2

General Description

The process selected for the 4 4 million t a milling process rate

requirement consists of a 1370 mm 54 inch gyratory for primary

crushing followed by conventional crushing and grinding rod mill baJl

mill system flotation concentration and dewatering

For the purposes of the preliminary feasibility evaluation the

alternative of autogenous or semi autogenous primary grinding has

not been evaluated in detail This would require laboratory testing to

assess the competence of this relatively soft ore to form adequate
media On a preliminary basis this approach would be expected to

reduce mill capital by about 5 while increasing operating costs by 2

to 5 percent

All process design is based on preliminary testwork carried out by
Noranda Mines Ltd as summarized in the Noranda Ore Dressing

Laboratory report titled Preliminary Flotation Testwork on Harper
Creek Property Ore Samples dated April 27 1971

Process Design Criteria

The preliminary flowsheets were designed to conform to the

following guidelines

Estimated average

grade of mineable ore

Mining ore and waste 3 shifts 7 days or 20 operating
shifts per wee k

5 1
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Primary crushing 10 hours per day 7 days per week

Secondary and

tertiary crushing
3 shifts 7 days week chosen
with provision for estimated
maintenance

MiJling rate 4 400 000 t a 350 days
12 600 t d

Milling recovery 87 Cu minimum

Concentrate grade

Ratio of concentration

28 Cu minimum dry basis

87 1

Performance Specifications

Capacity

5 3 1 1 Daily Capacity of Crushing Plants

The plant will be required to handle 12 600 dry t d of

open pit ore The ore will be assumed to contain about

5 moisture

5 3 1 2 Availability of Crushing Plants

1 Primary Crushing

Routine ore production will average 10 hours per

day Primary crushing will be operated to

accommodate this schedule

5 2
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5 3 1 3

2 Secondary and Tertiary Crushing

Secondary and tertiary crushing will be provided for

three shifts Crusher availability is based on

allowing 2 hours per day and one 8 hour shift per
week for preventative maintenance This will

provide an average of 20 8 available hours per day
or 87 of total time To allow for contingencies
actual operating time is taken as 95 of available

time or 19 8 hours per day 82 5

Hourly Crushing Rate

1 Primary Crushing

For Schem e No 1 the dumping cycle at the

primary crushing station is estimated at 75 t every

3 5 minutes over a continuous 10 hour period The

average feed rate to the primary crusher will be

1 260 t h

A 1 370 mm 54 inch gyratory crusher is rated at up

to 1 600 t h capacity

2 Secondary and Tertiary Crushing

The design capacity based on crushing for three

shifts with about 83 overall availability will be 630

dry t h

5 3
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5 3 1 4

5 3 15

5 3 16

The capacity of a 2130 mm 7 feet standard

secondary crusher ranges from 800 900 t h

depending on the discharge setting

A single tertiary crusher set at 16 mm 5 8 inch

equipped with an extra coarse bowl has an

approximate total capacity net finished product

plus circulating load of 500 t h or throughput

capacity in closed circuit of 325 t h Two are

required

Daily Capacity of Grinding Plant

The grinding plant must grind 12 600 dry t h

Availability of Grinding Plant

Availability of the conventional grinding circuit is based

on operating 95 of the time This provides for an

average of 8 hours downtime for each miJl each week

Hourly Grinding Rate

The design capacity based on 95 availability is 550 t h

for the rod mill and 275 t h for each ball mill circuit

5 4
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Description of Ore and Products

5 3 2 1

5 3 2 2

5 3 2 3

Raw Ore to Crushing Plants

The feed to the crushing plant will consist of open pit
material with a maximum lump size estimated to be 1200

x 1200 mm Surface moisture is estimated to be 5

Crushing Plant Product Rod Mill Ball Mill Feed

The gyratory crusher will provide a minus 150 mm 6 inch

product of which about 15 wiJl be minus 19 mm

3 4 inch The minus 19 mm O 4 inch material by

passes the fine crushing plant being conveyed directly to

the mill feed bins The 150 x 19 mm 6 x 3 4 inch

material is directed to a stockpile for reclaiming to the

secondary crusher Removal of the fine material from

the ore stream wiJl lessen freezing hazards in the

stockpile Ball mills will follow the rod mills to produce
the objective grind

Grinding Plant Product

The grinding plant is designed to produce a flotation feed

product containing about 62 minus 200 mesh

5 5
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5 3 3 Description of Crushing and Grinding Facilities

See Drawings Nos 88005 00I and 88005 GA 001

5 3 3 1 Primary Crushing Plant

Open pit ore will be delivered to the surface crushing
plant at the rate of 12 600 t d via 91 t trucks Blasting is

expected to yield a maximum lump size measuring 1200 x

1200 x 1200 mm 4 x 4 x 4 feet Trucks will be able to

dump from one side The primary crusher wiJl be a

minimum of 1 000 m from the open pit Trucks will dump

directly into the 1370 mm 54 inch gyratory crusher with

an Open Side Setting O S S of 150 mm 6 inches

The crusher product will fall into a 250 t surge hopper
equipped with one 1500 x 8000 mm 60 inch wide 26 foot

long pan feeder which will discharge to a 1370 mm

54 inch belt conveyor All materials handling
equipment following the primary crusher will be designed
to accommodate the rated capacity of the crusher at 1600

t h

A dust control exhaust system rated at 100 000 m 3 h wiJl

be included in the crusher building

The primary crusher product will be delivered via a

1370 mm 54 inch conveyor to one extra heavy duty 2440

x 7000 mm 8 x 20 foot double deck primary screen

The top deck will be stepped manganese rails with 50 mm

2 inch openings The bottom deck will have 19 mm 3 4

inch slotted or rectangular openings The primary screen

5 6
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5 3 3 2

undersize will be transported via a system of 700 and

1070 mm 30 and 42 inch conveyors a 1220 mm 48 inch

tripper conveyor and tripper to four fineore bins having a

total Ii ve capacity of 10 000 twhich allows about 18 hours

of grinding operation To prevent freezing of the fines

during the winter a hot air heating arrangement will be

included

Screen oversize will be transported via 1220 mm 48 inch

belt conveyor equipped with a weightometer for

inventory to a coarseore stockpile Total storage will be

25 000 t which will provide material for about 2 days of

operating time

Secondary Crushing

Four 914 x 1524 mm 36 x 60 inch mechanical type

vibrating feeders will reclaim and feed coarse ore via a

1070 mm 42 inch belt conveyor equipped with a tramp

iron detector and magnet to one secondary crusher with

Closed Side Setting C S S of 45 mm 1 3 4 inches

Crusher capacity at this setting ranges from 800 to 900

t h

Secondary crusher discharge will be sent via a 1220 mm

48 inch conveyor to a feed bin which will split feed to

two heavy duty 2440 x 6100 mm 8 x 20 foot double

deck secondary screens The top deck will have 38 mm

1 1 2 inch openings the bottom deck will have 19 mm

3 4 inch slotted openings

5 7
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5 3 3 3 Tertiary Crushing

Two tertiary crushers with C S S of 16 mm 5 8 inch will

operate in closed circuit with the two 2440 x 6100 mm 8

x 20 foot double deck secondary screens Product from

the tertiary crushers will discharge and join secondary
crusher discharge on a common 1220 mm 48 inch

conveyor and a pair of 1220 mm 48 inch scissor

conveyors The material will discharge into the feed bin

and thereafter be fed to the secondary screens via two

1520 x 2450 mm 60 x 96 inch mechanical type

vibrating feeders Each feeder is rated at 1100 t h

Primary and secondary screen undersize minus 19 mm

3 4 inch will join and then pass through a system

incorporating 105 mm 42 inch conveyor a 1220 mm 48

inch tripper conveyor weightometers and samplers The

1220 mm 48 inch tripper conveyor and a tripper will

transport the material to four fine ore bins as described

previously

Dust control equipment will be provided at all major dust

points in the secondary and tertiary crushing circuits as

well as in the screening and conveying systems The

exhaust system is rated at 177 000 m3 h which includes

the requirements for coarse ore reclaim For the fine ore

bins 62 000 m3 h will be provided

5 8
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5 3 3 4 Grinding

Slot feeders 3660 mm l2 feet long by 250 to 660 mm

10 to 26 inch wide taper will discharge minus 19 mm

0 4 inch feed from the fine ore bins via a 1220 mm

48 inch mill feed conveyor equipped with a

weightometer and sampler at 550 t h to the grinding
circuit The grinding circuit consists of a 4000 0 x 6100

mm 13 x 21 foot rod mill and two 4900 0 x 4900 mm

16 Qlx 16 foot ball mills in parallel

The rod mill will be fed with a tube feeder integrated
with the mill feed conveyor Conveyor speed will be

regulated by a belt scale which will weigh record and

control a preset feed rate to the mill Discharge from the

rod mill is divided 50 percent to join each ball mill

discharge in a common pump box from which the pulp will

be pumped via two 355 x 305 mm 14 x 12 inch pumps

to four 760 mm 30 inch cyclones in closed circuit with

the ball mill The primary cyclones will be operated at 35

kPa 5 psi

For each ball mill an extra cyclone will be included as

standby There will be standby pumps

A bond work index value of 10 0 metric was used to

estimate the horsepower requirements of the mills

Cyclone underflow at 70 solids by weight will

discharge directly into the ball mill Ball mill discharge
at 65 solids will be sent to a pump box to join rod mill

5 9
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discharge for feed to the cyclones Cyclone overflow at

37 soliifs range 35 to 40 solids will be pumped with

two 355 x 305 mm 14 x 12 inch pumps to the flotation

circuit

r
l

Drawing No 88005 001 is the flowsheet for the

conventional grinding circuit showing the circuit material

balance

o

o

c

o

A small ball mill slaker handling about 3 t d of lump bulk

quicklime will be required to prepare milk of Iime slurry
for flotation Alternatively a slurry of finely ground
hydrated lime may be used Tanks and piping will be

required to store prepare and feed milk of Iime

Since the service is abrasive rubber linings will be used to

reduce wear in pumps and cyclones throughout the

circui ts

5 3 4 Flotation

See Drawings 88005 002 and 88005 GA 002

n
I

Drawing 88005 002 is a flowsheet of the flotation process and

material balance

c

o

o
o

5 3 4 1 General

The routine of products and flows within the flotation

section is tentative In the cleaner flotation stages all

flotation cells will be equipped with double launders to

allow operators to reroute flotation products as re qui red

Product routing will depend on such factors as

n

r
5 10
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5 3 4 2

o Liberation achieved during regrinding
o Assays of flotation products
o Recovery of slim es

o Recovery of flotation agents
o Excessive accumulation of flotation reagents in

circulating flows

Future laboratory testing will firm up these variables

Rougher Flotation Circuit

The cyclone overflow from each ball mill circuit will be

pumped with two 355 x 305 mm 14 x 12 inch pumps to a

3050 mm lO foot diameter by 3666 mm l2 foot deep
conditioner Pulp density will be 37 solids but is

expected to vary from 35 to 40 solids Each conditioner

will provide 2 5 minutes of conditioning time R343

sodium isopropyl xanthate promoter and MIBC frother

are added at 0 05 and 0 015 kgt of feed respectively

Each conditioner will be equipped with automatic pulp
samplers From each conditioner the pulp will be

delivered to individual banks of rougher flotation cells

Each rougher flotation section will have twelve 15 m3

500 cubic foot No 120A Agitair machines Retention

time for rougher flotation will be about 20 minutes

Rougher flotation is expected to produce a concentrate at

a ratio of concentration of 18 to 1 or about 5 5 of the

flotation feed Rougher concentrate grade is expected to

be 7 5 Cu

5 11
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5 3 4 3

5 3 4 4

Rougher flotation tailings will be sampled and pumped via

two 355 x 3 5 mm 04 x 12 inch pumps to the tailings
dam

No 1 Regrind Circuit

Regrinding Rougher Flotation Concentrate

The rougher flotation concentrate will be collected in a

sump and pumped to two 30 cm 02 inch diameter

cyclones of the regrind circuit There will also be a

standby cyclone and pump The cyclones will be operated
at 80 kPa 01 to 12 psi and will be in closed circuit with a

1500 x 3050 mm 5 x 10 foot 75 kW 100 HP grinding
mill

Grinding media will be steel balls

Mill discharge will be collected in a sump to join rougher
flotation concentrate as combined feed to the cyclones

Circulating load will be 250 of new feed If required
consideration will be given to open circuit regrinding
Other alternatives include using mechanical classifiers or

Dutch State Mines D S M curved screens instead of

cyclones

First Cleaner Flotation

Regrind cyclone overflow at 25 solids will pass through
an automatic sampler and will be collected in a sump and

pumped to the first cleaner flotation section 0 005 kg t

of S3302 promoter alyl amyl xanthate ester will be added

5 12
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5 3 4 5

5 3 4 6

along with 0 01 kgt of sodium cyanide and 0 25 kg t of

lime as 20 solids slurry

The first cleaner flotation section will consist of six 2 8

m3 OOO cubic foot No 60 Agitair machines which will

provide about 9 minutes retention time Tailings will pass

to an identical first cleaner scavenger flotation section of

an additional six 2 8 m3 cells

Concentrate from first cleaner flotation will be sent to

second cleaner flotation regrinding whereas scavenger

concentrate will be returned to regrinding

Cleaner Scavenger Flotation

The cleaner scavenger tailing is expected to contain too

high a concentration of sodium cyanide reagent to allow

its direct internal reclaim It will be collected in a sump

passed through a magnetic flowmeter and pumped to join
the tailings stream There will be provision for sampling
the cleaner scavenger tailings at the sump

Second Cleaner Flotation

The first cleaner concentrate wiJI be collected in a sump

and then pumped to the second cleaner flotation cells

There will be five No 21 Denver Sub A flotation cells

each having 1 1 m3 40 cubic feet of volume Retention

time will be about 13 minutes The second cleaner

tailings will be collected in a sump pumped to join the

reground rougher flotation concentrate and will be fed to

first cleaner flotation

5 13
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5 3 4 7 Reagents and Reagent Feeding

For pH adjustments lime will be added as 20 solids

slurry of milk of Iime which can be prepared in any of

the following ways

Grind bulk quicklime plus 1 4 to minus I inch

pebbles in a ball mill in closed circuit with a small

classifier This circuit will treat about 9 tons of

bulk lime per day Pump the classifier overflow at

20 solids to a lime storage tank

Slurry pulverized quicklime or slaked lime at 20

solids in a mixing tank Pump the slurry to the lime

storage tank in the concentrator

Slake quicklime in a suitable slaker capable of

handling quicklime in pellet form

R343 and S3302 promoters are fed as 20 aqueous

solution MIBC is fed as received

Sodium cyanide will be prepared as a 10 aqueous
solution as a pyrite depressant

The xanthates sodium cyanide and lime will be prepared
in mixing tanks equipped with suitable mixing motors

Prepared reagent solutions will be pumped to their

respective storage tanks

MIBC used at full strength will be kept in storage tanks

5 14
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5 3 4 8

Tank si zes are based on reagent requirem ents for 24 hours

of continuous operation

Lime slurry will be continuously circulated in a loopline to

prevent plugging by settled solids Process addition will

be by pH control

All other reagents will be pumped to their delivery points
by diaphragm type variable speed metering pumps

Dewatering of Final Copper Concentrate

1 Thickening

The final copper concentrate will be collected in a

sump and pumped to a 5 m 06 foot diameter high

capacity thickener To aid settling a flocculant

such as Separan American Cyanamid Co will be

added at an estimated dosage of 13 g t 0 03 pounds

per ton of concentrate added as a 0 05 strength
solution

Thickener overflow at 5 m3 h 22 US gpm will be

sampled and passed through a magnetic flowmeter

before return to the grinding circuit

The thickened final copper concentrate at 50 to

60 solids will be discharged into a 3000 x 3200

mm 00 x 10 5 feet concentrate surge tank and

then pumped to filtration

5 15
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5 3 4 9

2 Filtering

The final concentrate will be pumped to a 1830 mm

6 foot diameter 5 disc filter having a capacity of

250 t d The filtrate at 16 m3 h 7 US gpm will be

returned to the final concentrate thickener The

fiI ter will have suitable vacuum and air blow

equipment as well as provision to recirculate boot

overflow to the concentrate surge tank

The moisture content of the filter cake is expected
to be 15 to 20

Tailings Disposal

1 Including Tailings Thickeners

At the definitive feasibility stage a cost benefit

analysis will be required to evaluate the need for

tailings thickening If tailings thickeners are

required tailings from each rougher flotation

section along with first cleaner scavenger tailings
will be collected in their respective sumps pass

through automatic samplers and be pumped to two

80 m 260 foot diameter by 6 7 m 22 foot centre

depth tailings thickeners Thickener underflows at

50 60 solids will be pumped to the tailings pond
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2 No Tailings Thickeners

If tailings thickeners are excluded as assumed for

the present study rougher flotation tailings will

pass through automatic samplers and will join in a

common collection box First cleaner scavenger

tailing will also join rougher flotation tailings at the

collection box which will provide a convenient

sampling point for the combined waste products

The combined tailings at 36 solids will be

discharged to the tailings pond at a rate of 1125

m3 h 4950 US gpm via a 610 mm 24 inch ID sclair

pipe tailings line to the pond

5 3 4 10 Water Supply

1 Including Tailings Thickeners

If included overflow from both tailings thickeners

will be reclaimed for use in the milling circuit

Total available overflow from thickening will be 500

m3 h 2200 US gpm Reclaimed overflow will be

pumped through a 406 mm 06 inch inside diameter

pipe to a 13 m 42 1 2 foot diameter by 15 m

48 foot high process water tank Storage capacity
will be 1925 m3 500 000 US gallons which

represents 2 hours operation at the maximum

calculated rates

5 17
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The total amount of water required for milling will

be 910 m3 h 4 000 US gpm Reclaimed water

which will be recycled within the milling circuit

will include overflow from the concentrate

thickener 23 m3 h 100 US gpm overflow from

tailings thickeners 500 m3 h 2200 US gpm

Total reclaimable water will be 523 m3 h 2300 US

gpm to which 387 m3 h 1702 US gpm of new water

will be added to meet milling requirements The

addi tional water will be obtained from a fresh water

pond which will be developed in the reservoir

formed at the toe of the tailings dam

2 No Tailings Thickeners

Along with the tailings discharged to the tailings
pond there will be a total of 945 m3 h 4158 US

gpm of water Assuming that the sands in the

tailings pond settle to 70 solids the maximum

amount of recoverable process water will be

713 m3 h 3140 US gpm

Since the concentrator will require a total of

910 m3 h 4000 US gpm of water of which 713 m3

are recoverable 197 m3 h 867 US gpm of fresh

water will be required The fresh water will be

available from the water reservoir previously
descri bed

5 18
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5 3 4 11

5 3 4 12

5 3 4 13

5 3 4 14

Sampling

Automatic samplers will be used on principal products
such as the flotation feed rougher flotation tailings
cleaner scavenger flotation tailings and overflow from

the final concentrate thickener

All pipIng that will deliver flows into sumps and pump

boxes will be arranged to enable physical ease of sampling
of products

Instrum entation and Control

Magnetic flowmeters will be used on cleaner scavenger

flotation tailings and overflow from the final concentrate

thickener Pulp level controls will be installed in the

flotation machines

Pilot Plant Test Area

There will be a moderate space allowance of 10 x 10 m

for a pilot plant section to treat a portion of rougher
flotation tailings in order to evaluate recovery of minor

amounts of heavy byproduct minerals Basic equipment
will include four rougher and two cleaner Humphreys
spiral concentrators

Metallurgical Laboratory

A metallurgical laboratory will

site Basic equipment will

be located at the proj ect

include grinding mills

5 19
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flotation machines filters drying ovens balances and

sizing devices There will be provision for sample

preparation sample storage and dust control
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6 0 INFRASTRUCTURE

6 1 General Description

The mine site is located some 15 kilometres south of the communities

of Birch Island and Vavenby on Highway 5 east of Clearwater and

south of the North Thompson River as shown on Figure 6 1

The land south of the community rises steeply from an elevation of

under 500 metres to the site elevation of over 1600 metres

The site can be accessed from Highway 5 through either Birch Island

or Vavenby Local access is presently via an unimproved forest

service road known as the Jones Creek Forest Service Road

A Canadian National Railway line is located on the north side of the

river

The closest paved airport is at Kamloops over 100 kilometres to the

south

The area is considered by the Ministry of Environment and Parks in

Kamloops to be relatively remote with no apparent significant
environmental concerns The Ministry also advised that the North

Thompson River carries a great deal of debris during spring runoff

and glacial sedim ent all year round The flow is fairly low except in

spring They also indicated that there are not a great deal of

migrating fish in the river at this point

The site facilities will be located between the two mine areas or

about 850 metres from the centre of each of the pits as shown on

6 1
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Figures 6 1 and 6 2 The existing site grade across the site facilities

area is in the order of 14

Overburden from the mine wilJ be used to grade the site area to

accommodate the process buildings maintenance shop and

warehouse administration building and laboratory and the utilities

support facilities such as the water storage tanks diesel tanks and

sewage treatm ent plant

In addition overburden from the mine stripping wilJ be used for the

construction of access roads such as those to the tailings pond and

mine waste dump

The tailings pond mine waste dump and settling ponds wilJ be located

as shown on Figure 6 1 The tailings pond is approximately 3

kilometres from the process plant the mine waste 2 kilometres and

the settling ponds 0 5 kilometres and 2 5 kilometres

Power supply is assurn ed to be available from the 138 kV line on the

north side of the North Thompson River B C Hydro has cautioned

that this line is nearing capacity and they foresee the need to

possibly impose a capital charge on the development for upgrading of

their grid in the general area

Water is assumed to be available from the North Thompson River for

pumping to the site

Tailings Ponds

The process plant is expected to present some 35 milJion cubic

metres of tailings for disposal over the projected 10 year mine life

6 2
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A number of sites were examined for a tailings pond location

Although the choices are limited a suitable pond can be developed on

one of the branches of Harper Creek about 3 kilometres from the

process plant The 35 million cubic metres can be disposed of behind

a dam of approximately 100 metres high and 600 metres long as

shown on Figure 6 1 This dam at its maximum height will require
6 2 million cubic metres of material

The proposed top level of the dam will be about 200 metres below the

main site facilities Since this pond is expected to be acid

generating leachate will be collected and pumped back to the

process plant for treatment

It is expected that after startup reclaim water can be pumped back

to the process plant at a rate of about 680 cubic metres per hour

6 3 Waste Water Settling Ponds and Site Drainage

Surface water drainage in the pit and waste rock dump areas will be

intercepted in perimeter ditches and conveyed to settling ponds as

shown on Figure 6 1

Discharge of the clarified water from the ponds will be to Baker

Creek

General site drainage from the site facilities area and drainage from

the pit area will also be collected for similar treatment

6 3
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6 4 Water Supply

Water will be required for processing fire protection as well as for a

potable supply

The total quantity of water to be required for the plant is in the

order of 1 000 cubic metres per hour As noted earlier about 680

cubic metres per hour is assum ed to be obtainable from the tailings

pond after startup This leaves a balance of about 320 cubic metres

per hour to be made up from an external source

n
L

A number of alternatives were considered including pumping from the

North Thompson River and storage constructed on the Harper CreekD

o

o

o

o

o

o

Groundwater supply is not considered to be a feasible alternative for

this location

Preliminary analysis indicates the most favourable alternative to be

pumped storage from the North Thompson River

Pumping 320 cubic metres per hour from the river will require a

pump station and a booster pump station each with two 500 hp pumps

and about 8 kilometres of 250 millimetre diameter pipeline

Since the North Thompson is reported to be silty during spring runoff

and variable in flow during the summer months it is likely that a

settling basin will be required at the intake

o Three storage tanks will be provided on site for process water

2 300 000 litres fire protection 0 400 000 litres and potable water

230 000 Iitreso

D
n

D
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6 5 Power Supply

6 6

6 7

The mine complex is expected to require a 15 000 kVA transform er

The processing plant will require approximately 10 000 kVA and the

remaining mine facilities approximately 7 000 kVA This will be

provided from the B C Hydro 138 kV power line on the north side of

the North Thompson River and transmitted to the si te along a right
of way generally paralleling the water main and the access road A

main transformer and 138 kV substation will be located at the site

facili ties area Power will be distributed at 13 8 kV to the various

facilities around the plant including the open pit and tailings dam

The main plant itself will be supplied at 4 16 kV via a 7500 kVA step
down transformer 4 16 kV will also be used as a distribution voltage
to peripheral areas of the plant including the workshop and

laboratory buildings

Sewage Treatment

Sewage will be collected from the washrooms located in the

administration office and the other main facilities buildings It will

be conveyed to a package aerobic treatment plant where effluent will

be discharged to Baker Creek

For the purposes of this report and for sizing the plant it is assumed

that 300 persons will be employed on the site and on this basis the

plant will be capable of handling 30 cubic metres per day of sewage

Roads

The site is presently accessed by the Jones Creek Forest Service

Road This road has generally been located on the most favourable

alignment to access the mine area

6 5
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For the purposes of this report it is assum ed that this road will be 14

kilometres long widened to 20 metres surface gravelled ditched and

the alignm ent improved Extra width will be provided on sharp bends

The existing grade averages around 10 which although very steep
is assum ed to be acceptable for the limited access required

6 8 Buildings

6 8 1

6 8 2

The principal site buildings are shown on Fig 6 2

Process Buildings

The crusher buildings will be structural steel insulated m etai

sheathed buildings and will be heated The mill building will be a

structural steel frame with insulated metal sheathing on roof and

sides and will house the mills flotation drying and packaging Within

the structure will be offices for operating personnel and the

metallurgical laboratory There will also be a change house and

sanitary facilities for personnel Conveyor galleries connecting the

mills with the crusher will be covered and heated

Maintenance Shop and Warehouse

This building will consist of a structural steel fram e with insulated

metal sheathing for roof and sides and will contain a main gallery for

the repair of the 100 ton trucks and other heavy equipment The

other section of the building will consist of a two storey warehouse

and a two storey office structure with adjacent dry rooms and

sanitary facilities The plant purchasing office will be located in this

building adjacent to the warehouse section Offices for shift

6 6
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forem en both in service and mine will be located in the building
Adjacent to this warehouse there will be a prefabricated metal

sheathed building that will serve as a construction warehouse It will

also contain office space for the construction contractor It is not

intended that this building will be part of the permanently heated

plant

Administration Building and Laboratory

This building will consist of a wood frame with metal insulated

sheathing consisting of coloured panels and sun shades and will house

the administrative personnel of the project in the main structure and

the analytical laboratory and operating personnel for the laboratory

and engineering and surveying personnel in a single storey adjacent
L The office building and laboratory will have heating and air

conditioning units and lunch rooms and sanitary facilities will be

provided for all personnel A vault at each level will provide storage

space for engineering accounting and laboratory documents

Construction Camp

The nearby communities of Clearwater Vavenby and Birch Island are

assumed to be able to provide accommodation during construction

The construction camp will as a result be assumed to provide for

only daily needs

Fire Protection

As indicated in Section 6 4 water will be stored in a reservoir at the

main site for fire protection A distribution system complete with

hydrants will be provided

6 7
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COST ESTlM res

Operating Costs

Basis for Estimate

Operating costs are based on an average of 12 600 dry tonnes of ore

per day for 350 operating days per year or 4 400 000 dry tonnes

Freight Costs

Total freight cost applied to steel supplies is as follows

Trucking costs from Vancouver or Kamloops to the Hail Harper site

are charged at 0 25 per tonne kilometre

Power Consumption and Costs

Power is based on supply from the existing transmission line at

0 029 kWh as quoted Power cost is based on B C Hydro

Reagent Consumption and Costs

Reagent consumption and cost data are based on the Noranda

Laboratory results Reagent costs represent vendors estimates The

vendors have recommended an estimated price escalation of 3 to

5 per year Reagent consumption and costs are summarized in

Table 5

7 1
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7 1 5

7 1 6

7 1 7

7 1 8

Steel Consumption and Costs

Steel consumption for crushers grinding mills and other items such as

feeders and screens are based primarily on the average of plant data

representing operating experience Steel costs represent the vendor s

estimates Steel consumption and costs are summarized in Table

7 13

Heating Costs

In the available time it has not been possible to establish the relative

economics of fuel oil heating from the existing pipeline in the North

Thompson Valley the availability of natural gas in the area and

electric heating An allowance of 1 000 000 per year 0 2273 t has

been made for heating

Labour Costs

Labour costs are based on the manning tables included herein

Annual working hours per man are estimated at 2 000 Tables 15 to

17 summarize the labour costs

Supplementary Operating Costs

Milling power costs were calculated on the basis of a 10 work index

and 0 0290 per kWh power cost

7 2
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7 1 9 Costs Per Tonne

Mining tonne values are based on ore plus waste milling costs per

tonne are based ore to process only

7 1 10 General Overhead Charges Not Included

These are charges not including labour to operate and maintain

auxiliary facilities and corporate management These charges
include office supplies telephone and telegraph staff travel lab

supplies medical and safety supplies

n

L
Table 7 1 Overall Operating Costs Summary

Q
Mine Mill H O Admin Services Total

Equipm ent 7 579 425 7 579 425

Labo ur 5 111 600 3 932 500 854 000 1 454 700 11 352 800

Materials 1 785 110 4 742 640 6 527 750

Power 217 772 2 413 568 2 631 340

Heating 1 000 000 1 000 000

o

o

o

J

Total Annual

Cost 14 693 907 12 088 708 854 000 1 454 700 29 091 315

c
tonne

Ore
Waste 1 2369

o

o

n
n

C

tonne

Ore only 3 3395 2 7475 0 1941 0 3306 6 6117
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Table 7 2 Total Annual Mine Operating Costs

Item
Cost per Tonne

Cost Per Year Ore Waste

Equi pm ent 7 579 425

Labour 5 111 600

Power 217 772

Supplies 1 785 110

TOTAL 14 693 907

Cost Per Tonne 12369 Ore Waste

Cost Per Tonne 3 3395 Ore only

0 6380

0 4303

0 0183

0 1503

1 2369

Table 7 3 Annual Mine Equipment Operating Cost

No of Oper Cost Oper Hours Annual Cost
Units Per Hour Per Year Excluding Wages

Haul Truck 8 75 00 4685 2 811 000

Shovel 2 150 00 4685 1 405 500

Drill 3 90 00 4685 1 264 950

Dozer D9 3 90 00 4685 1 264 950

Dozer D8 1 60 00 4685 281 100

Grader 1 45 00 4685 210 825

Explosives Truck 1 15 00 2340 35 100

Maintenance
Truck 1 7 50 2340 17 550

Water Truck 1 75 00 3510 263 250

Pickup Truck 4 3 00 2100 25 200

7 579 425

Cost Per Tonne 0 6380 ore waste

7 4
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Table 7 4 Total Annual Mine Supervisory and Labour Costs

Base Benefi ts Total Cost Cost Tonne
Number of Cost Year @30 Per Year Ore Waste

Classification Personnel

General

Engineering 7 240 000 72 000 312 000 0 0263

Operating
Labour 83 2 490 000 747 000 3 237 000 0 2725

Maintenance
Labour 43 1 202 000 360 600 1 562 600 0 1315

133 3 932 000 1 179 600 5 111 600 0 4303

Table 7 5 General Mine Engineering Costs

Number of Cost Per
C lassiIicati on P ersonn el Year

Chi ef Engineer 1 50 000

Geologist 1 45 000

Pit Engineer 1 40 000

Surveyor 1 32 000

Surveyor Helper 1 27 000

Draftsman 1 23 000

Technician 1 23 000

TOTAL 7 240 000

Labour Costs 240 000

Benefits @ 30 72 000

TOTAL 312 000
COST PER TONNE 0 0263 Ore Waste

7 5
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Table 7 6 Mine Operating Labour Costs

Number of

Classification Personnel Hour Cost Year

Shovel Operators 8 15 00 240 000

Drill Operators 12 15 00 360 000

Truck Drivers 32 15 00 960 000

Auxilia y Equipm ent

Operators 23 15 00 690 000

Blasting Crew 8 15 00 240 000

TOTAL 83 2 490 000

Labour Cost 2 490 000

Benefits @ 30 747 000

TOTAL 3 237 000

COST ER TONNE 0 2725 Ore Waste

7 6
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Table 7 7 Mine Maintenance Labour Costs

Number of

Classif ication Personnel Hour Cost Year

Shift Mechanic 12 15 00 360 000

Shift Mechanic
R eli ef 3 15 00 90 000

Shift E lectrician 3 15 00 90 000

Shift Electrician
Relief 1 15 00 30 000

Instrum ent Man 1 15 00 30 000

Welder 3 15 00 90 000

Carpenter 1 15 00 30 000

Shop Mechanics 8 15 00 240 000

Helpers 11 11 00 242 000

TOTAL 43 1 202 000

Labo ur Cost 1 202 000

Benefits @ 30 360 600

1 562 600

COST PER TONNE 0 1315 Ore Waste

7 7
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Table 7 8 Summary of Mine Power Costs

Ii
L

No of Cost

Total HP Hours Year Per Year

Shovel 1 200 4 685 121 626

Drill 900 4 685 91 220

Power Tools 40 1 470 1 272

Lighting 30 kW 4 200 3 654

217 772

o
n
l

Cost tOre Waste 0 0183

o
Table 7 9 Summary of Direct Milling Costs

n

U Item Annual Cost Cost tonne of Ore

Mill Power 2 413 568 0 5486

Reagents 1 026 080 0 2332

Steel 2 716 560 0 6174

Maintenance

Supplies 1 000 000 0 2273

Heating 1 000 000 0 2273

Concentrator
Labour 3 932 500 0 8937

o

o

o
n
LJ

o

o

c

o
n

n
L

TOTAL 12 088 708 2 7475
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Table 7 10 Summary of Concentrator Power Costs

Item Total HP Cost Year Cost Tonne

Primary
crushing 1 010 114 714 0 0261

Fine

crushing 1 675 228 292 0 0519

Grinding 7 490 1 225 012 0 2784

Flotation

Dewatering 2 840 464 490 0 1056

Sub Total 13 015 2 032 508 0 4620

Lighting 1500 kW 381 060 0 0866

TOTAL 2 413 568 0 5486

7 9
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Table 7 11 Concentrator Power Cost Calculations
Rod Mill Ball Mill Operation

Proce s Cost

Primary Crushing

O 010hp 0 746 753 46 kW
753 46 kW 350 days yr 20 hr day 0 75 If 0 029 kw
114 714

114 714 4 400 000 t a 0 0261 t

Fine Crushing

0 675 hp 0 746 1 249 55 kW
1 249 55 kW 350 20 0 90 If 0 029 228 293

228 293 4 400 000 t a 0 05l9 t

Grinding and Classification

7490 hp 0 746 5 587 54 kW

5 587 54 kW 350 24 0 90 If 0 029 1 225 012
1 225 012 4 400 000 t a 0 2784 t

FIotation D ewatering

2840 hp 0 746 2 118 64 kW
2118 64 kW 350 24 0 90 If 0 029 464 490
464 490 4 400 000 t a 0 1056 t

7 10
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Table 7 12 Concentrator Flotation Reagent Costs

r

U
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o

Reagent Kg tOre Kg Delivered tonne Ore

R343 0 05 2 34 0 1170

MIBC 0 015 1 78 0 0267

53302 0 005 3 11 0 0156

Lime 0 25 0 19 0 0475

Sodium Cyanide 0 01 2 59 0 0259

Flocculent 0 013 3 21 0 0005

TOTAL 0 33 0 2332

Annual Cost 4 400 000 t a x 0 2332 1 026 080

Annual Tonnes 4 400 000 t a x 0 33 1 452 300 1 452 t

Consumption kg tonne concentrate0 00015 kg t ore
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Table 7 13 Concentrator Steel Consumption and Costs

Item Kgt of Ore Cost t of OreCost Kg Delivered

Primary crusher 0 004 2 03 0 0081
Cone crushers 0 020 2 17 0 0434

Rod mill liners 0 011 123 0 0135
BaU mill liners 0 022 120 0 0264

Rods 0 205 0 63 0 1292
BaUs 0 515 0 73 0 3760
AU other items 0 033 0 63 0 0208

TOTAL 0 810 0 6174

Annual Cost 0 6174 x 4 400 000 2 716 560

Annual tonnage 0 810 x 4 400 000 3564
1 000

Table 7 14 Concentrator Maintenance Supplies

Annual Suppli es Cost t of Ore

Area

Crushing and Stockpile 400 000 0 0909

Grindilg 400 000 0 0909
Flotation D ewatering 200 000 0 0455

TOTAL 1 000 000 0 2273

7 12
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Table 7 15 Summary of Concentrator Supervisory and Labour Costs

Fringe
Number of Base Benefits Total Cost Per

Classification Personnel Cost Year at 30 Cost Year Tonne of Ore

Supervision 10 380 000 114 000 494 000 0 1123

Research and

assay office 15 417 000 125 100 542 100 0 1232

Milling labour 48 1 336 000 400 800 1 736 800 0 3947

Maintenance
labour 30 892 000 267 600 1 159 600 0 2635

TOTAL DIRECT

LABOUR 103 3 025 000 907 500 3 932 500 0 8937

Table 7 16
Milling Administration and Supervisory Costs for Concentrator

Number of

Classification Personn el Unit Rate Cost Per Year

Mill superintendent 1 50 000 50 000

Chief metallurgist 1 45 000 45 000
Mill for eman 1 40 000 40 000
Shift foreman 4 35 000 140 000

Crusher foreman 1 35 000 35 000

Repair foreman 1 35 000 35 000

Relief foreman 1 35 000 35 000

TOTAL ro 380 000

Salari es per year

Fringe benefits @ 30 114 000

TOT AL PER YEAR 494 000

Cost Per Tonne of Ore 0 1123

7 13
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Table 7 17
Costs for Research and Assay Offices for Concentrator

Number of

Classification Personnel Unit Rate Cost Per Year

Chief chemist 1 35 000 35 000

Chief chemist 4 30 000 120 000

M etallur gist 1 40 000 40 000

Technician 4 14 hour 112 000

Sampler 4 II hour 88 000

Helper 1 llhour 22 000

TOTAL 15 417 000

Salaries and wages per year 417 000

Fringe benefits @ 30 125 100

TOT AL PER YEAR 542 100

Cost Per Tonne of Ore 0 1232
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Table 7 18

Operating Labour Costs for Concentrator

n
Number of Hourly

Classifica tion Personnel Unit Rate

Instrum ent operator 4 15 00

Crushing screening
operator 8 15 00

Grinding operator 4 15 00

Flotation operator 8 15 00

Filter operator 4 15 00

Tailings operator 4 15 00

Loading operator 1 15 00

Relief operator 2 5 00

Sampler 4 11 00

Reagent mixer 1 11 00

Helper 8 11 00

TOTAL 48

Wages per year
Fringe benefits at

TOTAL PER YEAR

Cost Per Tonne of Ore

Cost Per Year

120 000

o

o

r

c

240 000

120 000

240 000

120 000

120 000

30 000

60 000

c
88 000

22 000

176 000o

J
1 336 000

1 336 000
400 800

n 1 736 800

o 0 3947

n

o

Q
n
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Table 7 19

Maintenance Labour Costs for Concentrator

Number of Hourly
ClassUication Personnel Unit Rate Cost Per Year

Shift mechanic 1st class 8 16 50 264 000

Shift mechanic 2nd class 8 15 00 240 000

Shift mechanic relief 4 15 00 120 000

Shift electrican 4 15 00 120 000

Shift electrican relief 1 15 00 30 000

Instrument man 1 15 00 30 000

Helpers 4 11 00 88 000

TOTAL 30 892 000

Wages per year 892 000

Fringe benefits at 267 600

TOT AL PER YEAR 1 159 600

Cost Per Tonne of Ore 0 2635

Table 7 20 Summary Home Office Admin Plant Services Labour

Item Personnel Salary Benefits Total Tonne

H O Admin 19 680 000 174 000 854 000 0 1941

Plant

Services 41 1 119 000 335 700 1 454 700 0 3306

60 1 799 000 509 700 2 308 700 0 5247

7 16
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D
0 Table 7 22

0
Plant Services Cost for Proj ect

Number of
Classification Personnel Unit Rate Cost Per Year

0 Plant engineer 1 45 000 45 000

Electrical superintendent 1 40 000 40 000

0 Shop foreman 1 40 000 40 000

Electrical foreman 1 40 000 40 000

C Surface foreman 1 40 000 40 000

Safety engineer 1 40 000 40 000

0 Medical officer 1 35 000 35 000

First aid attendant 4 12 00 96 000

0
S ecuri ty guard 8 10 00 160 000

Car penter 2 15 00 60 000

C
Electrician 1 15 00 30 000

Machinist 2 15 00 60 000

Pipefitter 1 15 00 30 000

0 Mechanic 1st class 1 16 50 33 000

Rigger 2 15 00 60 000

0 Dozer operator 1 15 00 30 000

Grader operator 1 15 00 30 000

0
Welder 1 15 00 30 000

Truck dri ver 4 11 00 88 000

Maintenance helper 4 11 00 88 000

D Surface labourer 2 1100 44 000

0 TOTAL 41 1 119 000

Salaries and wages per year 1 119 000

0 Fringe benefits at 30 335 700

TOTAL PER YEAR 1 454 700

Q
Cost Per Tonne Per Year 0 3306

0 7 18
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7 2 Capital Costs

This capital cost estimate is in accordance with the estimate criteria

that follow The design procurement expediting and construction

would be accomplished by Phillips Barratt Kaiser personnel

7 2 1 Capital Cost Estimate Summary

7 2 1 1 Column Description

Labour includes straight tim e actual craft labour cost up

to general foreman

Burden includes welfare insurance and miscellaneous

fringe elements on labour

Equipment Usage includes the cost of renting
construction equipment and maintaining same

Material includes the actual cost of material such as

concrete embedded metal rebar tiewire forms

culverts grouting and other materials that become a part
of the plant

Subcontract consists of those elem ents that may be

subcontracted such as structural steel fabricated and

erected architectural items such as roofing and siding

heating and ventilating wallboard floor tile acoustics

insulation electrical installation mine preproduction
stripping

7 19
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7 2 1 2

Equipment

installed

represents equipm ent purchased and

Line Numbers and Description Columns Direct Costs

Direct costs include equipment purchase freight British

Columbia tax materials costs equipm ent rental for

construction labour and burden to install

Line 7 General Site and Utilities

investigation site surveys cut and

underground disposal lines miscellaneous

plant storage tanks

incl udes soil s

fill culverts

structures and

Line 10 Crushing and Stockpile includes structures and

numbered equipment in the crushing and stockpile area up

to but not including the fine ore bins

Line 11 Grinding includes numbered equipment in the

grinding

Line 12 Flotation and Dewatering Area includes the

balance of the process plant equi pm ent

Line 14 Mine Plant Service Administration Building

includes repair shops machine shops and warehouse

offices for mine and mill change rooms and equipment
including cranes

Line 16 Mobile Equipm ent is as selected

7 20
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Line 17 Piping

water and steam

between flotation

boundary

includes all distribution lines for air

and all process lines carrying product
heads and tails wi thin the plant

Line 18 Electrical includes power supply plant
distribution to mine and mill and to reclaim at line

voltage per single line diagram Motor control centers

and switchgear are a part of this item as are all conduit

and wire

Line 19 Instrum entation is an allowance based on

current industry practice

Line 20 Preoperational Testing includes that effort

required to operate equipment on a dry run basis to

effect calibration as required and to test interlocks and

pan els

Line 24 Taxes include fixed taxes on materials and

subcontract elements required on construction

Line 25 Escalation is calculated from the direct cost of

the crafts concerned with the job and their existing
contracts The escalation is carried on through
construction Escalation is also based on the construction

schedule and its extended program for high peaks in

summer and low peaks in winter There is also an

escalation of 5 on equipment and 10 on contractors

field overhead Engineering supervision and procurement
are escalated at 10

7 21



c

Q
o

c

o

o

o
n
LJ

o

o

o
r

lJ

o
n
L

o

c

L

j

Philips Barratt Kaiser

7 2 2

7 2 13 Line Numbers and Description Columns Indirect Costs

Indirect costs include items which support the direct costs

but are not a part of the physical plant

Line 31 Contractors Field Overhead and Profit includes

salaries and burden for supervisors engineers accounting
purchasing and other costs required to construct the

plant Move in expenses and travel expenses are included

for field staff personnel

Line 32 Construction Plant includes the tools

warehouse shops and consumable supplies required for

construction including utilities and power

Line 36 Engineering Procurement and Construction

Management EPCM covers costs of producing drawings

specifications purchase and expediting of equipm ent

project costs communications and travel for engineering

personnel

Estimate Criteria

1 The estimate is based on the following schedule

Engineering will commence during March 1989 and will be

substantially complete by June 1990

Construction will start approximately June 1 1989 and will be

ready for startup by July 15 1991

7 22



r
b

DjL
o
n

c

n
ItJ

c

o

o
n
l

c
I

Ll

Ii

o

o

o
n

1lJ
r
L

Phillips Barratt Kaiser

7 2 3

2 Design is based on a standard one shift work week

Construction is based on a one shift 60 hour week

3 The estimate is based on labour and material prices as of

March 1988

4 Escalation has been included as a line item based on the

schedule shown above

5 No allowances are included for possible increased costs due to

shortage of skilled craft labour or possible delay in material

and or equipm ent deliveries

6 Startup and training of operating personnel are not included

7 The following items are not included

a Owners cost for engineering general services and

expenses

b Communications other than in plant

c Owner furnished soil analysis survey and test work

d Allowance for work stoppage due to union conflicts

Summary of Engineering Work by PBK

The following is a summary of the work performed by PBK in relation

to this prefeasibility engineering study and the capital and operating
cost estimates for direct cost items
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1 Mine preproduction stripping

2 Plant surface drainage and grading including plant roads and

parking areas and including culverts as required
3 All buildings in the plant area including heating ventilating

plumbing and lighting

4 All process plant equipm ent including pipIng electrical

instrumentation and controls in accordance with the published
flowsheets and the equipment lists

5 Main power line water supply fuel storage boiler section for

plant heat and distribution lines to all plant load centres the

mine the tailings dam

6 Water storage and distribution at the process plant including
fire water system

7 Tailings disposal line to tailings pond

8 Sanitary sewage system for the plant including the lagoons

9 Construction facilities including grading and drainage

sanitary sewage system water fire protection and water

storage and electrical

10 Gasoline and di esel oil dispensing system at the plant for

mobile operating equipment

11 All shop equipm ent

7 24
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12 Equipment for both metallurgical and analytical laboratories

13 Mine plant mobile equipment

The following estimate is for conventional grinding and an open air

coarse ore stockpile

7 25
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COST ESTIMATE

Phlllips Barratt Kaiser Engineering Ltd

Phllllps Barratt Engineers and Architects

Project Number 800S Estimated by Beu

AU L I M IF LTD Ref Dwgs FlflOOi b I q

HAIL IARPE1 LREEI 5llMMAR IlIL

Page of b

Date Ma30 lJflg
2

Item
Description Qty Unit Unit Total

Number Cost
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IS 000

i



r

r

r
r
L

G
n

U

n

c

r
n

C

COST ESTIMATE

Ph1llips Barratt Kaiser Engineerin Ltd

PhiWps BarrattEniJleers and Architects PageL of b

Proje t Number 88005 Estltnated by Date Mor O 1988
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AlI1JN MltIES LTn

Item Description Qty Unit Unit Total
Number Cost
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Assunjle mox storQ3e or hI deention
I

fr 5KlO rn2 50OOev CIA c 0l5

Assu 0 peak doilj ow of eo mrn O

murl1 Fnod I 3S mm hr

Q
Q

o 35 500 1200i ls
1 oot Isi

S
C bh 5 XIO e a5 00013
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COST STIII TE

PhiU1ps Barratt KaiserEninein Ltd

PhllUps Barratt Engineers and Architects

Project Number seoas Estimated by
Ref Dwgs

Page 3 of 6

Date

Item
Desaiption Qty Unit Unit Total

Number Cost

Mok set ing pond 5 m 1oml 10m

f10 r r
0 or ecovonon 10 105

us f5 10 Lf J 28 000 rnS
I

5 DJ tref p
an sik ond

3
5 0001 tonc 21 000 m 105 00

A 1500100 i 0100X ltQQJ

t 300 400 900500

0500 Goo t 500too

I OOD 300 t lOOx 300

00300 3lO 11
2

300 he

Q Ob O
0 25 3

5
300 130 s

130 i ls 3 s bhy If OGO m3

Make Iscttling pOY d 5 n1l60m bOn
I 60

r

Vol of eOcovcmon 600l5

t Yz 55 I WJlLf JOCXJ m3

Bc5ivtor treatmem of aciol ic rly
I

SIJAne concrek 150 mm VJoJls

Issunf sto y lhr ie nky

is ond yeleo sed twicc da ll1

A sume Q rn dom is 01 thot

rockdump Clrea in
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COST ESTIIIATE

Phillips Barratt Kaiser Engineerin Ltd

PhUIips Barratt Engineers and Architects

Project Number 6oo5 Estimated by
Ref Dwgs

Page L of

Date

Item
Description Qty Unit Unit TotalNumber Cost

AssLln c C wcsk ock d ump
0 05

4 IS06 o3S 3 S IOO 30 Q s
I r

34oQ s Woshrx 2hr ISOOOm

Mck de4en iOIl bo ll 5 1 1 55hW

O1C et olul1C 555 15 X 2

45 52 140 m3 3
lj9 OOO140 11 350 00

E cov tiO 01 55 5c 2s x J

t 5
1

5sY4 1 19 aOO m
3

19100 5 0Crn 9b OO0

Tank hm ouh d 55 5X55 55 5

16 200 rf
3

13od 1l volWYIC c
3 3

3 00 9 I V30 C 1 1 3000 m

I DrtdC fom Settli pOl1d to cno b 1500 0 la 00 181000

8 Culveb 110 m 150 00 32ow

Heacwo I Is 10 eo 10C u 00

1 AccesSo mod up1ro din1

osSUlh1e 10 m Width
lt km @ 10m wide 1 0 000 I1j

1

osSUlll e 5 km wi 1 reguire cleGfi3

and Slfub6lnl ClS well as 3rodin9 5000 m 110 00 550j 000

bccse COlAf5e 3lavel G 4 ln1 14000 m 15 15 35t 000

Assv rnc II km tI1A ir yodi on 11 000 YY 75 00 8 5 000

10 0 3ile j adin 9 35 ho ZZ Ooc 170 000

b 3 k icleorin

I
I
I
i

35 ho 3 CXXl 10S OOC
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C I COST ESTIMATE

Phillips Barratt Kaiser Engineerin Ltd

PhUlips Barratt ngineers and Architects 6Page 5 01

Project Number Dateie 500S Estimated by
Ref Owgs

Item Unit

Number Desaiption Qty Unit Cost
Total

1 e 1fO cr rn

al ire rna Y 81 175 m 75 00 59 000

b l1 d o n 10 eo 5 O I ulI

c P lls b ea 2000 000

Il vnk

a 11ro aey Z ooJoo f 0 12 7 7 000

6 tire wo1ev 1 0000 0 14 19 OvC

c v a1k VvOlcl 230 000 f o as If 0 v

13 To i Iqs Di5fOsa QVd 1 eclJ i111 LIl 5

0 v sf 5d 1810 US jtn la r

1ctu 1 1 300 USjf I1 t if J

L ncs r l cnT don

3 L rf ulrfr l nes Sf
dl sJ 11lG 200 m 3SD Ou 3 0C O

line in pondb 015f Ool

I
I

qS I Cclaw plpe wrtl w6gnts 1000 m 130 00 30 000

IIf ftlYpi1S crt Toi ir Po
1

S fUlW5 Q dui ohd 5F iea 15hp 2250 hp 00 00 1 115 000

15 PotClb c Noer 51ctil

L rp 1 ireI
1 If m cover 750 n 8bOO b5 000

I 3ew je sem

0 SClYlit9l ewer5 200 rf 810 rn 5000 Lf I OOC

b nClYIholes 7 eo 10OQ OC epOO
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COST ESTIMATE

Phll1ips Barratt Kaiser Enineering Ltd

PhUlips Barratt Engineers and Arch1tects

Project Number eeoo5 Estimated by
Ref Owgs

PageL of

Date

Item
Description Qty Unit Unit Total

Number Cost

c lYeorrnent pi ont el ended o crtPlLS l OLI

d TIle d sfosa l field LS I G

1 Enplo feClnd v si o o kl j
O SSAn e 008 n11Yot 1 lUll 9bCXJ I

oC 19 0011

ond 10 11 ef bse OLAI C iL
I

1 S 1 IlY

8 Access ocds h explosives blA ldinj

ailinjj Ia nd vvoSC Y ock
JllIP

fusu m 0 1 dt

0 C eO I fUbb l1 KG j 3 L olf 0

b Cld I 1 1000 11 7 SS 00

c EoSe COu SC ivCC n J LJv 17 CC

lv 0er Su pelj

0 ivey i 00kc LS o C

b Setrl ins baSil LS l

c RIver pcmpll 3 stCl hoYl 3l5oo hp fllh f L5 750 000

d Thos r plAmpinq s aliOYl
I

3500 h P Il np Ls 750 C

e Hpe lihe km LS 1 35cOCX0 f 1ee G as

20 Diesel TQJk orm

0 To
n

c 2 eo 35C C 7bU 000

b if iYl9 and d tsrenSc 5 LS Zu 000

I

c onct liher LS 23 OOO
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COST ESTIMATE

Phillips Barratt Kaiser Engineering Ltd

Phillips Barratt Engineers and hrchitects Page I of

Project Number 18800S Estimated by 1 SHcICIFF Date 88 03 30

QUIiL1N MIA lOt LTD Ref Dwgs
l19lt I9iPel CEcEK

Item
Description Qty Unit Unit Total

Number Cost

Be HYDlZO Fcc I ODf 000

2 38 tV SW IrcHGU EQWFMENT 300 000

3 IS 10 MVA rel1NSroet1Ee 375 000

I 31 V 5WlrCIIGEle ns 000

5 STATION SEPVCE AUXILIIlf Y 30 000

6 M LUII6 ceU 1 116 I 672 O

7 OPEN PIT 000 tdI f JO

8 rtILN S I eccl9IM Boo O

QMINlS TRt9TION f 1l 80IUTOeyt I flf O

TOTt leCTlc4t 9 102 000

le 5 8e HYoRO Pet QfIf J

8 1f12 J

CONTINt5eNCY POI l9g f9T I I 33S 000

o lJ7

iUS 8c lYo FcE I Q OQO

1 237 000
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1 0 Grand Total

Wages 1 geologist
drill supervision
core logging
sample preparation

Food Accommodation

Transpfrtation
4 x 4 vehicles

Drillin mob demob

drilling E Zone NQ 9 100 m

drilling W Zone 5 200 m

@ 45 m

@ 45 m

n
Core BOxes

Analyses 3m samples
copper assays

o
o

D

o

o

Q

C

C
n

o

Miscellaneous
supplies
frei gh t

long distance caJls

Reportl Writing

Head qffice Expenses

Future Drilling Programme
Cost Estimate

150 days @ 250 day

150 days @ 60 day

150 days @ 50 day

2 000 boxes @ 7 50 box

1 200 assays @ 10 sample

15 days @ 250

Say

2 0 Requirements for Definitive Feasibility Study

Drilling 6090 m

3 0 Requirements for Exploration
800 000 341 000

6090
14 300 x 800 000

37 500

9 000

7 500

50 000

409 500

234 000

15 000

12 000

2 000

3 750

5 000

785 250

800 000

311 000

159 000

Note

Above estimate assumes use of Aurun Mines Ltd s permanent personnel in
technidal and supervisory functions

I
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HAIL H RPER CREEK CASHFLOW KAY 1988 PBK ESTIKATE

CAPITAL EXPENDITURES

OVERBURDEN STRIPPING
Cubic Meters
Cost
OPEN PIT PRODUCTION
Mining strip ratio
Wiste lined t
Ore lined t
Ore grades

copper X
oold oft
silver g t

MILL PRODUCTION
Ore illed L to
Recovery 7

copper
qold
silver

Recovery to product
copper kg
gold g
silver g

Concentrite gride X
copper

Concentrite produ ed t

copper

KINERAL KETAL VALUES Cdn

copper kgl
Qold q

silver l g

SALES REVENUE
copper
gold
silver

D

D

D

o

B

D

TOTAL SALES REVENUE

OPERATING CDSTS
mine
il1

plint services
idoinistrition
depreciation
rOYilty

TOTAL OPER TING COSTS

OPER TING PROFIT
TAXES AT 577

NET lIICOKE

CASH FLOW
CUMULATIVE CASH FLOW
OEPREC TEO V LUE

USED EOUIPMENT US 2 00 Ib Cu

J

YEAR YEAR YE R YEAR YEAR YEAR YEAR YEAR YEAR YEAR YE R YEAR YEAR

KlNUS 2 K INUS 1 1 2 3 4 5 6 7 8 10 11

o r i

1 244 300 1 244 300 1 244 300
1 244 300 1 244 300 1 244 300

1 30 1 40 1 50 1 50 1 50 1 60 1 60 1 70 2 20 2 50

5 733 000 6 174 000 6 615 000 6 615 000 6 615 000 7 056 000 7 056 000 7 497 000 9 792 000 11 025 000

4 410 000 4 410 000 4 410 000 4 410 000 4 410 000 4 410 000 4 410 000 4 410 000 4 410 000 4 410 000

0 400 0 400 0 340 0 340 0 340 0 340 0 340 0 340
I

0 400

10
400

0 046 0 046 0 039 0 039 0 039 0 039 0 039 0 039 0 046 0 046

2 514 2 514 2 137 2 137 2 137 2 137 2 137 2 137 2 514 2 514

I
4 41Q OOO 4 410 000 4 410 000 4 410 0 4 410 O 0 4 410 000 4 410 000 4 410 000 4 410 000 4 410 000

r
87 87 87 87 87 87 87 87 87 87

75 75 75 75 75 75 75 75

l
75 75

75 75 75 75 75 75 75 75 75 75

15 346 800 15 346 800 13 044 780 13 044 780 13 044 780 13 044 780 13 044 780 13 044 780 15 3 6 800 15 346 800

151 200 151 200 128 520 128 520 128 520 128 520 128 520 128 520 151 200 151 200

8 316 000 8 316 000 7 068 600 7 068 600 7 068 600 7 068 600 7 068 600 7 068 600 8 3l6 OOO 8 316 000

28 28 28 28 28 28 28 28 l 28 28

54810 00 54810 00 46588 50 46588 50 46588 50 46588 50 46588 50 46588 50 54 10 00 54810 00
I

5 65
18 80
0 28

5 65
18 80
0 28

5 65
18 80
0 28

5 65
18 80

0 28

5 65
18 80

0 28

5 65
18 80

0 28

5 65
18 80
0 28

5 65
18 80

0 28

5 65
18 80

0 28

5 65

118
80

0 28

I

76 050 252 76 050 252 64 642 714 64 642 714 64 642 714 64 642 714 64 642 714 64 642 714 76 050 252 76 050 252

2 105 038 2 105 038 1 789 282 1 789 282 1 789 282 1 189 282 1 789 282 1 789 282 2 105 038 2 105 038

1 960 883 1 960 883 1 666 751 1 666 751 1 666 751 1 666 751 1 666 751 1 666 751 1 960 883 1 960 883

1 11 11 11 11 11 11 11 11 11 11 11 11 1

80 116 173 80 116 173 68 098 747 68 098 747 68 098 747 68 098 747 68 098 747 68 098 747 80 116 173 80 116 173

1 11 11 11 11 11 11 11 11 ff fl ff II 1

I
10 464 287 10 865 156 12 324 425 1I OBO 125 13 636 823 14 182 295 14 182 295 14 727 768 25 359 264 27 736 695

12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475

1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946

855 981 855 981 855 9BI 855 981 855 981 855 981 855 981 855 981 855 981 855 9Bl

36 848 493 25 793 945 18 055 762 12 639 033 8 847 323 6 193 126 4 335 18B 3 034 632 2 124 242 1 486 970

2 403 485 2 403 485 2 042 962 2 042 962 2 042 962 2 042 962 2 042 962 2 042 962 2 493 485 2 403 485

1 11 11 11 11 11 11 11 11 11 11 7 11 11 1

64 146 667 53 492 988 46 853 551 40 192 523 38 957 510 36 848 786 34 990 848 34 235 765 44 317 393 46 057 552

1 11 11 11 11 11 11 11 11 II fl II II 1

15 969 506 26 623 185 21 245 196 27 906 225 29 141 237 31 249 961 33 107 899 33 862 983 35 79B 780 34 058 622

9 102 619 15 175 216 12 109 762 15 906 548 16 610 505 17 812 478 18 871 503 19 301 900 20 495 305 19 413 414

1 11 11 11 11 11 11 11 11 f I f 1

6 866 888 1I 447 97 9 135 434 11 999 677 12 530 732 13 437 483 14 236 397 14 561 083 15 393 475 14 645 207

1 11 11 11 11 11 11 11 11 If I I II 1

20 082 900102 745 410 43 715 381 36 741 915 27 191 190 24 638 710 21 378 055 19 630 610 18 571 585 17 595 714 17 517 718 16 132 177 3 469 596

20 082 900122 828 310 79 112 929 42 371 015 15 179 819 9 458 891 30 836 946 50 467 556 69 039 141 86 634 B55 104 152 573 120 284 750 123 754 346

85 979 817 60 185 872 42 130 110 29 491 077 20 643 754 14 450 628 10 115 439 7 080 808 4 956 565 3 469 596

DCF RD I
NPVIO
NPVI2 57
NPVI5
P Y8 CK

YEARS
Cu US lb
Au IUS oz

Ag lUS oz

OPER TING COST
MINE YEAR 1 2

YEAR 3 4
YEAR 5 8

YEAR 9 10
AVERAGE
CDHCENTRATOR
SERVICES
ADMINISTRATION

18 25
32 633 295
20 197 794
IO I95L 142

62

2 00
456 00

6 69

r

fit
0 91
1 01
1 24
1 80
1 24
2 75
0 33
0 19



HAIL HARPER CREEK CASHFLOW MAY 1988 PBK ESTIMATE jYEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YE R YEAR YEAR

MINUS 2 MINUS 1 I 2 3 4 5 6 7 8 9 10 11

1 1 11 11 11 11 11 11 11 II II J II II I

CAP TAL EXPENO TURES 20 082 900 02 745 410 500 000 SALVAGE
3 469 5

o

o

D

D

OVERBURDEN STRIPPING
Cubic Meters
Cost m
OPEN PIT PRODUCTION
MininQ strip ratio
Waste lined t
Ore mined t
Ore grades

copper

gold QIt
sliver g t

mL PRODUCTION
O eJilledt
Recovery 7

copper
Qold
silver

Recovery to product
copper kg
gold 9
silver 9

Concontrate grade m
copper

Concentrate produced t

copper

MINERAL METAL VALUES Cdn

copper kg
goid Q
si ver g

SALES REVENUE

copper
Qold
silver

D

D

o

g

D

o

D

TOTAL SALES REVENUE

OPERATING COSTS
l1ine
1m
piant services
ad inistration
deDreciation
royalty

TOTAL OPERATING COSTS

OPERATING PROFIT
TAXES AT sn

NET INCOME

CASH FLOW
CUMULATiVE CASH FLOW
DEPREC ATEO VALUE

D

o

B

o
I

o

D

USED EDUIPMENT IUS 1 0B lb Cu

1 244 300 1 244 300 1 244 300
1 244 300 1 244 300 1 244 300

1 30 1 40 1 50 1 50 1 50 1 60 1 60 1 70
i

2 502 20
5 733 000 6 174 000 6 615 000 6 615 000 6 615 000 7 056 000 7 056 000 7 497 000 9 702 000 11 025 000
4 410 000 4 410 000 4 410 000 4 410 000 4 410 000 4 410 000 4 410 000 4 410 000 4 410 000 4 410 000

0 400 0 400 0 340 0 340 0 340 0 340 0 340 0 340 i 0 400 0 400

0 046 0 046 0 039 0 039 0 039 0 039 0 039 0 039 0 046 0 046
2 514 2 514 2 137 2 137 2 137 2 137 2 137 2 137 2 514 2 514

4 410 000 4 41Q 000 44IO 00 4 410 OQO 4 410 000 4 410 000 4 410 00 4 410 O 4 410 OOO 4 410 000

87 87 87 87 87 87 B7 87 87 87

75 75 75 75 75 75 75 75 75 75

75 75 75 75 75 75 75 75 75 75

15 346 800 15 346 800 13 044 780 13 044 780 13 044 780 13 044 780 13 044 780 13 044 780 15 346 800 15 346 800
151 200 151 200 128 520 128 520 128 520 128 520 128 520 128 520 151 200 151 200

8 316 000 8 316 000 7 068 600 7 068 600 7 068 600 7 068 600 7 068 600 7 068 600 8 316 000 8 316 000

28 28 28 28 28 28 28 28
I

28 28

54810 00 54810 00 46588 50 46588 50 46588 50 46588 50 4658B 50 46588 50 54 10 00 54810 00

3 05 3 05 3 05 3 05 3 05 3 05 3 05 3 05 3 05 3 05

18 80 18 80 1B BO 18 80 18 80 18 80 18 80 18 80 18 80 IB 80

0 28 0 28 0 28 0 28 0 28 0 28 0 28 0 28 0 28 0 28

41 067 136 41 067 136 34 907 066 34 907 066 34 907 066 34 907 066 34 907 066 34 907 066 41 057 136 41 067 136

2 105 038 2 105 038 1 789 282 1 789 282 1 789 282 1 789 282 1 789 282 1 789 282 2 1b5 038 2 105 038

1 960 883 1 960 883 i 666 751 1 666 751 1 666 751 1 666 751 1 666 751 1 666 751 1 960 883 1 960 883

1 11 11 11 11 11 11 11 11 II ff fl ff 1

45 133 057 45 133 057 38 363 099 38 363 099 38 363 099 38 363 099 38 363 099 38 363 099 45 1 3 057 45 133 057

1 11 11 11 11 11 11 11 11 If fl r 11 I 1

I
10 464 287 10 865 156 12 324 425 11 080 125 13 636 823 14 182 295 14 IB2 295 14 727 768 25 3 9 264 27 736 695

12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475

1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946

855 981 855 981 855 9Bl 855 981 855 981 855 981 855 981 855 981 855 981 855 981

36 848 493 25 793 945 18 055 762 12 639 033 8 847 323 6 193 126 4 335 188 3 034 632 2 124 242 1 486 970

1 353 992 1 353 992 1 150 893 1 150 893 1 150 893 1 150 893 1 150 893 1 150 893 1 353 992 1 353 992
1 11 11 11 11 11 11 11 11 M II II II II 1

63 097 174 52 443 495 45 961 482 39 300 453 38 065 441 35 956 717 34 09B 779 33 343 695 43 267 900 45 008 058
1 11 11 11 11 11 11 11 11 II II ij II II 1

17 964 116 7 310 437 7 598 383 937 354 297 658 2 406 382 4 264 320 5 019 404 1 865 157 124 999

10 239 546 4 166 949 4 331 078 534 292 169 665 1 371 638 2 430 662 2 861 060 1 063 140 71 250

1 11 11 11 11 11 11 11 11 11 11 1 11 11 I

7 724 570 3 143 488 3 267 305 403 062 127 993 1 034 744 I B33 658 2 158 344 802 018 53 750

1 11 11 11 11 11 11 11 11 JI II 1 II II J

20082 900102 745 410 29 123 923 22 150 457 14 788 457 12 235 971 8 975 316 7 227 871 6 168 846 5 192 975 2 926 260 1 540 719 3 469 5

20 082 900122 828 310 93 704 387 71 553 930 56 765 473 44 529 502 35 554 186 28 326 315 22 157 469 16 4 494 04 038 234 12 497 515 9 027 919

85 979 817 60 185 872 42 130 110 29 491 077 20 643 754 14 450 628 10 115 439 7 080 808 4 956 565 3 469 596

8CF RDI
NPVI01
NPV12 5
NPV 151
PAYBACK

YEARS
Cu USIlb
Au US oz

Ag US oz

OPERATING COST
M NE YEAR 1 2

YEAR 3 4
YEAR 5 8

YEAR 9 10
AVERAGE
CONCENTRATOR
SERVICES
AO INISTRATION

1 93
fffllffllfl

IIIIIHIIII

fffllllfffl

0 00

1 08
456 00

6 69

c

SIt
0 91
1 01
1 24
1 80
1 24
2 75
0 33
0 19
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HAIL HARPER CREEK CASHFLOW MAY 1988 PBK ESTIMATE

CAPITAL EXPENDITURES

OVERBURDEN STRIPPING
Cubic Meters
Cost
OPEN PIT PRODUCTION
Minino strip ratio
Waste mined t
Ore mined t
Ore grades

copper 7
oold o t
silver gft

MILL PRODUCTION

OtemLLLed
J

Recovery 1

copper
golil

silver

Recovery to product
copper kg
gold g
silver 9

Concentr ate grade m
copper

Concentrate produced t
copper

MINERAL METAL VALUES Cdn
copper ka
qo1d q1
silver H gl

SALES REVENUE
copper
oold
5 iIver

TOTAL SALES REVENUE

OpERATING COSTS
mIne

mill
plant services
administration
depredat ion
royalty

TOTAL OPERATING COSTS

OPERATING PROFIT
TAXES AT 577

NET INCOME

CASH FLOW
CUMULATIVE CASH FLOW
DEPRECIATED VALUE

NEW EQUIPMENTi US 2 00 lb Cu

9 M

MINUS 2 MINUS 1 1 2 3 4 5 6 7 8 9 10 11
1 1 11 11 11 11 11 11 11 II II t I II 1

20 082 900113 303 100 500 000 SALVAGE
3 767 824

1 244 300 1 244 300 1 244 300
1 244 300 1 244 300 1 244 300

I

1 30 140 150 1 50 1 50 1 60 1 60 1 70
i O 2 50I

5 733 000 6 174 000 6 615 000 6 615 000 6 615 000 7 056 000 7 056 000 7 4 37 000 9 71 2 000 11 025 000
4 410 000 4 410 000 4 410 000 4 410 000 4 410 000 4 410 000 4 410 000 4 410 000 4 410 000 4 410 000

I

0 400 0 400 0 340 0 340 0 340 0 340 0 340 0 340
i

0 400 0 400

0 046 0 046 0 03 3 0 039 0 039 0 03 3 0 039 0 03 3 10 046 0 046
2 514 2 514 2 137 2 137 2 137 2 137 2 137 2 137 2 514 2 514

I
4 410 OQO 4 410 000 4 410 000 4 410 000 4 410 000 4 410 000 4 410 000 4 410 000 4 410 000 4 410 000

87 87 87 87 87 87 B7 87 87 87
75 75 75 75 75 75 75 75 I 75 75
75 r 75 10 75 75 75 75

r 7511 11 I f1

15 346 800 15 346 800 13 044 780 13 044 780 13 044 780 13 044 780 13 044 780 13 044 780 15 346 800 15 346 800
151 200 151 200 128 520 128 520 128 520 128 520 128 520 128 520 101 200 151 200

8 316 000 8 316 000 7 068 600 7 068 600 7 068 600 7 068 600 7 068 600 7 068 600 8 316 000 8 316 000
t I

28 28 28 28 28 28 28 28 i 28 28

54810 00
i

54810 00 46588 50 46588 50 46588 50 46588 50 46588 50 46588 50 5 810 00 54810 00

5 65 5 65 5 65 5 65 5 65 5 65 5 65 5 65 5 65 5 65
18 80 18 80 18 80 18 30 18 80 18 80 18 80 18 80 I 18 80 18 80
0 28 0 28 0 28 0 28 0 28 0 28 0 28 0 28 0 28 0 28

I

76 050 252 76 050 252 64 642 714 64 642 714 64 642 714 64 642 714 64 642 714 64 642 714 76 050 252 76 050 252
2 05 038 2 105 033 1 789 282 1 789 282 1 7B3 282 1 783 232 1 789 282 1 789 282 2 05 038 2 105 038
1 160 8831 960 883 1 666 751 1 666 751 1 666 751 1 666 751 1 666 751 1 666 7511 960 883 1 960 883

1 11 11 11 11 11 11 11 11 11 11 1 11 11 1

80 116 173 80 116 173 68 098 747 68 098 747 68 098 747 68 098 747 68 098 747 68 098 747 80 16 173 80 116 173
1 11 11 1 1 11 11 11 II ff

j
II If 1

I

10 464 287 10 865 15 12324 425 11 080 125 13 636 823 14 182295 14 132 295 14 727 768 25 359 264 27 736 695
12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475

1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 346 1 457 946
855 981 855 981 855 981 855 981 855 981 855 981 855 981 855 981 855 981 855 981

40 015 800 28 011 060 19 607 742 13 725 419 9 607 794 6 725 456 4 707 819 3 295 473 2 306 831 1 614 782

2 403 485 2 403 485 2 042 962 2 042 962 2 042 962 2 042 962 2 042 962 2 042 962 2 403 485 2 403 485

1 11 11 11 1 11 11 11 11 1 11 11 11 1

67 313 974 55 710 103 48 405 531 41 278 909 39 717 981 37 381 115 35 363 479 34 496 606 44 499 982 46 185 364
1 1 1 11 1 11 11 11 11 I II j If 1

12 802 199 24 406 070 19 693 216 26 819 839 28 380 767 30 717 632 32 735 269 33 602 141 35 616 191 33 930 809
7 297 254 13 911 460 11 225 133 15 287 308 16 177 037 17 509 050 13 659 103 19 153 221 20 301 229 19 340 561

1 11 1 11 1 1 1 1 1 1

5 504 946 10 494 610 8 468 083 11 532 531 12 203 730 13 208 582 14 076 166 14 448 921 15 314 962 14 590 248

1 11 11 11 11 11 1 1 I il

20 082 900 113 303 100 45 520 746 38 005 670 28 075 825 25 257 950 21 811 523 19 934 037 18 783 984 17 744 394 17 621 793 16 205 030 3 767 824

20 082 900 133 386 000 87 865 254 49 859 584 21 783 759 3 474 191 25 285 714 45 219 751 64 003 736 81 748 130 99 369 923 115 574 953 119 342 777

93 370 200 65 359 140 45 751 398 32 025 979 22 418 185 15 692 730 10 984 911 7 689 437 5 382 606 3 767 824

L

DCF ROI
NPVI0
NPV12 57
NPVI5
PAYBACK

YEARS
Cu USllb
Au US oz

Ag US oz

OPERATING COST
HINE YEAR 1 2

YEAR 3 4
YEAR 5 8

YEAR 9 10
A VERAiJE
CONCENTRA TOR
SERV ICES
ADMINISTRATION

16 58
27 683 788
15 247 600
5 2721890

1 86

2 00
456 00

6 69

r

t
0 91
1 01
124
1 80
124
2 75
0 33
0 19

c
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HAIL HARPER CREEK CASHFLOH MAY 1988 PBK ESTIMATE

CAPITAL EXPENDITURES

OVERBURDEN STRIPPING
Cubic Meters
Cost
OPEN PIT PRODUCTION

Mining strip ratio
Haste lined t
Ore mi ned t
Ore grades

copper
oold olt
silver g t

HILL PRODUCTION
Or eulllilJed1 t

Rlcovlry 7

copper
oold
silver

Recovlry to product
copper kg
oold 0
silver g

Conclntratl grade I
copper

Concentrate producld t

copper

o

B

J

o

J

o

J

J

MINERAL METAL VALUES Cdn
copper ko
gold 0

silver 1 g

SALES REVENUE
copper
Qoid
si 1 ver

TOTAL SALES REVENUE

OPERATING COSTS
mine
mill
plant servicls
administration
depreciation
royalty
TUTAL OPERATING COSTS

OPERATING PROFIT
TAXES AT 577

NET INCONE

CASH FLOW
CUMULATIVE CASH FLOW
DEPRECIATED VALUEo

J

T
J

NEW EQUIPMENTj US 1 80 1b Cu

U U

MINUS 2 MINUS 1 1 2 3 4 5 6 7 8 9 10 11

1 1 11 11 11 11 II II j I II 1

20 082 900113 303 100 500 000 SALVAGE

I
3 767 824

I

j

I
I

2 20
9 702 000
4 41P 000

b 400
0 046

f 514

I
4 410 O 4

41r
0 4 410 0

75 75 75
75 75 75

I
15 3 800

1 1 200
8 316 000

28

54 10 00

1 244 300
1 244 300

1 30
5 733 000
4 410 000

0 400
0 046
2 514

4 410 000

87
75
75

15 346 800
151 200

8 316 000

54810 00

5 09
18 80

0 2B

1 244 300
1 244 300

1 40
6 174 000
4 410 000

0 400
0 046
2 514

4 410 000

87
75
75

15 346 800
151 200

8 316 000

28

54810 00

5 09
18 80

0 28

1 244 300
1 244 300

1 50
6 615 000
4 410 000

0 340
0 039
2 137

1 50
6 615 000
4 410 000

1 50
6 615 000
4 410 000

0 340
0 039
2 137

B7
75
75

4 410 000

87
75
75

1 60
7 056 000
4 410 000

0 340
0 039
2 137

4 410 000

13 044 780
128 520

7 068 600

28

46588 50

5 09
18 80
0 28

1 60
7 056 000
4 410 000

0 340
0 039
2 137

87
75
75

4 410 000

87
7
J

75

1 70
7 4 37 000
4 410 000

0 340
0 039
2 137

13 044 7BO
128 520

7 068 600

465B8 50

28

5 09
18 80
0 28

5 09
18 80

0 28

2 50
11 025 000
4 410 000

0 400
0 046
2 514

15 346 800
151 200

8 316 000

28

54810 00

5 09
18 80

0 28

6 44 7 6 44 2 7 58 178 4 5a 178 44 58 178 44 58 178 58 17 4 58 17 4 6 4l 227 6 445 227

L 10J u 8 L 10J O 8 l 789 8L l 789 28L l 789 28L l 789 LoL l 78 L8 1 78 8 1 J 038 L 105 038

1 960 883 1 960 883 1 666 751 1 666 751 1 666 751 1 666 751 1 666 751 1 666 751 1 90 883 1 960 883

i i i

72 511 14811 72 5ii i48i 61 634 476Ii 6i 634 47611 61 634 47611 6i 634 4761 6i 634 476If 6i 634 476Ii 72 51i i481 72 5ii i4BII i

If

l
12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475

1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 4 7 946 1 457 946

855 981 855 981 855 981 855 981 855 981 855 981 855 981 855 9Bl 8 5 981 855 981

40 015 800 28 011 060 19 607 742 13 725 419 9 607 794 6 725 456 4 707 819 3 295 473 2 3Q6 831 1 614 782

2 175 334 2 175 334 1 849 034 1 849 034 1 849 034 1 849 034 1 849 034 1 849 034 2 115 334 2 175 334

f If II tf II 11 11 11 il II if I f

67 085 823 55 481 952 48 211 603 41 084 981 39 524 052 37 187 187 35 169 551 34 302 678 44 211 832 45 957 213

I lf ff I If I ii If I f i f f t

5 425 325 17 029 196 13 422 873 20 549 495 22 110 424 24 447 289 26 464 925 27 331 798 28 239 317 26 553 935

3 092 435 9 706 642 7 651 037 11 713 212 12 602 941 13 934 955 15 085 007 15 579 125 16 016 410 15 135 743

1 1 11 1 1 f f I i If f 1

2 332 890 7 322 554 5 771 835 8 836 283 9 507 482 10 512 334 11 379 918 11 752 673 12 1t2 906 11 418 192

I I f I fl II II 1f if f f

20 082 900113 303 100 42 348 690 34 833 614 25 37 577 22 561 702 19 115 276 17 237 790 16 087 737 15 048 146 14 449 737 13 032 34 3 767 824

20 082 900 133 386 000 91 03 3 0 56 203 696 30 824 119 8 262 41 10 852 859 28 090 649 44 178 386 59 226 532 73 676 269 86 709 243 90 477 068

93 37u 200 65 359 140 45 751 398 32 025 97 22 418 185 15 692 730 10 984 911 7 689 437 5 382 606 3 767 824

0 340
0 039
2 137

4 410 000 4 410 000

87
75
75

13 044 780
128 520

7 068 600

13 044 780
128 520

7 068 600

28 28

46588 50 4658B 50

5 09
IB 80
0 28

5 09
IB 80

0 28

28

13 044 780
128 520

7 068 600

28

46588 50

5 09
18 80

0 28

13 044 780
128 520

7 068 600

28

46588 50

5 09
18 80
0 28

j

DCF ROI 13 22
NPVI0X 12 990 985
NPV12 5 2 575 727
NPV15I 5 735 228
PAYBACK 4 43

YEARS
Cu USIl b 1 80
Au USI oz 456 00

Ag US oz 6 69

OPERATING COST
MINE YEAR 1 2

YEAR 3 4
YEAR 5 B

Y AR 9 10
AVERAlil

CONCENTRA TOR
SERVICES
ADKINISTRATION

t
O I
101
124
1 80
1 24
2 75
0 33
0 19

i
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HAIL HARPER CREEK CASHFLOW AY 1988 PBK ESTIMATE

CAPITAL EXPENDITURES

OVERBURDEN STRIPPING
Cubi Meters
Cost
OPEN PIT PRODUCTION
Mining strip ratio
Waste lined t

Ore mined t
Ore orades

copper
oold gft
silver g t

MILL PRODUCTION
Oremtl Iew t

Reovery t
copper
0010
silver

Reovery to produt
copper kg
0010 0
silver g

Concentrate grade 7
copper

Concentrate produed
copper

r
L

B

J

J

J

J

J

J

MINERAL METAL VALUES Cdn

copper ko
gold 0
silver 9

SALES REVENUE
copper
gold
silver

TOTAL SALES REVENUE

OPERATING COSTS
mine
mill
plant services
administration
depredation
royalty

TOTAL OPERATING COSTS

OPERATING PROFIT
TAXES AI 57

NET INCOME

CASH FLOW
CUMULATIVE CASH FLOW
DEPRECIATED VALUED

J
i

J

J

NEW EQUIPMENT US 1 60 lb Cu

I

YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEAR

MINUS 2 MINUS 1 1 2 3 4 5 6 7 8 91 10 11

1 1 11 11 11 11 II II r II II 1

20 082 300113 303 100 500 000 I
SALVAGE

I
3 767 824

I
I
I
I

I
i 2 20

9 70 OOO
4 41P 000

j

0 400
046
514

I

I

4 410 000 4f
87 87
75

II
75

75 75

13 044 780 15 346 800
128 520 151 200

7 068 600 8 3 6 OOO
I

28

1 244 300
1 244 300

130
5 733 000
4 410 000

0 400
0 046
2 514

4r410 OO0

87
75
75

15 346 800
151 200

8 316 000

28

54810 00

4 52
18 80

0 28

1 244 300
1 244 300

1 40
6 174 000
4 410 000

0 400
0 046
2 514

4 410 000

15 346 800
151 200

8 316 000

54810 00

4 52
18 80

0 28

1 244 300
1 244 300

150
6 615 000
4 410 000

1 50
6 615 000
4 410 000

150
6 615 000
4 410 000

1 60
7 056 000
4 410 000

1 60
7 056 000
4 410 000

0 340
0 033
2 137

87
75
75

4 410 OQO
87
75
7r

J

1 70
7 497 000
4 410 000

0 340
0 039
2 137

28

2 50
11 025 000

4 410 000

0 400
0 046
2 514

4 410 000

87
75
75

15 346 800
151 200

8 316 000

28
i

46588 50 54al0 00 54810 00

I

4 52 1 4 52 4 52
18 80 18 80 18 80

0 28 I 0 28 0 28
I

i

60 840 202 60 B40 202 51 714 171 51 714 171 51 714 171 51 714 171 51 714 171 51 714 171 60 8 O 202 60 840 202

2 105 038 2 105 038 1 789 282 1 789 282 1 789 282 1 78 282 1 78 282 1 78 282 2 1 5 038 2 105 038

1 60 883 1 960 883 1 666 751 1 666 751 1 666 751 1 666 751 1 666 751 1 666 751 1 9 0 883 1 960 883

1 11 11 11 11 lI II Ii II II II li II 1

64 906 123 64 906 123 55 170 205 55 170 205 55 170 205 55 170 205 55 170 205 55 170 205 64 9 6 123 64 906 123

I II II ii I It II II II i ii 1

i

10 464 287 10 865 156 12 324 425 11 080 125 13 636 823 14 182 295 14 182 295 14 727 768 25 35 264 27 736 695

12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 1 6 475 12 116 475

1 457 946 1 457 946 1 457 946 1 457 946 1 457 346 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946

855 981 B55 981 855 981 855 981 855 981 355 381 855 981 855 981 855 981 855 981

40 015 800 28 011 060 19 607 742 13 725 419 9 62 794 6 725 456 4 707 819 3 295 473 2 3 6 831 1 614 782

1 947 184 1 947 184 1 655 106 1 655 106 l 6JJ 106 1 655 106 1 655 106 1 655 106 1 947 184 l 947 1B4

I II il II II II II il il lI II Ii II 1

66 857 673 55 253 B02 48 017 675 40 891 053 39 330 124 36 993 259 34 975 622 34 108 750 44 Ot3 681 45 729 063

I II If II II il II 11 1i li II II II 1

1 951 550 9 652 321 7 152 529 14 279 152 15 840 080 18 176 946 20 194 582 21 061 455 20 8 2 442 19 177 060

1 112 383 5 501 823 4 076 942 8 139 117 9 028 846 10 360 859 11 510 912 12 005 029 11 891 592 10 930 924

I II f il II I if f I I f ff

839 166 4 150 498 3 075 588 6 140 035 6 811 235 7 816 087 8 683 670 9 056 426 8 970 850 8 246 136

1 1 1 11 1 1 11 11 1 1 1

20 082 900 113 303 100 39 176 634 31 661 558 22 683 330 19 865 455 16 419 028 14 541 542 13 391 489 12 351 899 11 277 681 9 860 918 3 767 824

20 082 900 133 386 000 94 209 366 62 547 808 39 864 479 19 999 024 3 579 996 10 961 546 24 353 036 36 704 934 47 9a 616 57 843 534 61 611 358

93 370 200 65 359 140 45 751 398 32 025 979 22 418 185 15 692 730 10 984 911 7 689 437 5 3 L 606 3 767 824
I

i
i

0 340
0 039
2 137

0 340
0 039
2 137

0 340
0 033
2 137

0 340
0 03 3
2 137

4141O 0QL 4 410 QO 4 410 000 4 410 000

87
75
75

87
5

15

87
75
7rJ

87
75
75

13 044 780
128 520

7 068 600

13 044 7BO
128 520

7 068 600

13 044 780
128 520

7 068 600

13 044 780
128 520

7 068 600

28 28 28

465BB 50

28

46588 50 46588 50 465BB 50

4 52
18 80

0 28

4 52
18 80
0 28

4 52
18 80

0 28

4 52
18 80

0 28

13 044 780
128 520

7 068 600

28 28

4658B 50

4 52
18 80

0 28

l

DCF ROI
NPVI0X
NPVI2 5i
NPV15X
PAYBACK

YEARS
Cu USflb
Au US oz

Ag US oz

9 56
1 701 818
IHIIIIIHI

UHUUU

5 25

1 60
456 00

6 69

OPERATING COST
NINE YEAR 1 2

YEAR 3 4
YEAR 5 8

YEAR 9 10
AVERAGE
CONCENTRA TOR
SERVICES
ADHINISTRATION

t
0 91
1 01
1 24
1 BO
124
2 75
0 33
0 19



I
HAIL HARPER CREEK CASHFLOW AY 1988 PBK ESTIMATE I

I
D D M

HINUS 2 MINUS 1 1 2 3 4 5 6 7 8 91 10 11
1 11 1 11 11 11 11 11 11 11 11 1

CAPITAL EXPENDITURES 20 082 900 113 303 100 500 000 SALVAGE
3 767 824

1

1

JV

J
n
J

J

J

o

Q

J

o

1
U

J

o

o
C

JL

J

OVERBURDEN STRIPPING
Cubic Meters
Cost
OPEN PIT PRODUCTION
Mining strip ratio
Waste mined t
Ore mined t
Ore grades

copper 7
Nld a t
silver g t

IIILL PRODUCTION

OreliiTITedi t
Recovery i

copper
gold
silver

Recovery to product
copper kg
gold 9
silver 9

Concentrate grade 7
copper

Concentrate produced t
copper

MINERAL METAL VALUES Cdn
copper kg
qold 0
silver g

SALES REVENUE

copper
OOld
si 1 ver

TOTAL SALES REVENUE

OfERATING COSTS
1II11i2

mill
plant services
administration
depreciation
royalty

TOTAL OPERATING COSTS

OPERATING PROFIT
TAXES AT 577

NET INCOME

CASH FLOW
CUMULATIVE CASH FLOW
DEPRECIATED VALUE

NEW EQUIPMENT US 1 40 lb Cu

1 244 300
1 244 300

1 30
5 733 000
4 410 000

0 400
0 046
2 514

4 4tO 000

87
75
75

15 346 800
151 200

8 316 000

28

54810 00

3 96
18 80

0 28

1 244 300
1 244 300

1 40
6 174 000
4 410 000

0 400
0 046
2 514

4 410 000

87
75
75

15 346 800
151 200

8 316 000

28

54810 00

3 96
18 80

0 28

1 244 300
1 244 300

150
6 615 000
4 410 000

0 340
0 039
2 137

4 4tO 000

87
75
75

13 044 780
128 520

7 068 600

28

46588 50

3 96
18 80

0 28

1 50
6 615 000
4 410 000

0 340
0 039
2 137

4 410 000

87
75
75

13 044 780
128 520

7 068 600

4658B 50

3 96
18 80

0 28

1 50
6 615 000
4 410 000

0 340
0 039
2 137

4 410 000

87
75
75

13 044 780
128 520

7 068 600

28

46588 50

3 96
18 80
0 28

1 60
7 056 000
4 410 000

0 340
0 039
2 137

4 410 000

87
75
75

28

13 044 780
128 520

7 068 600

28

46588 50

160
7 056 000
4 410 000

0 340
0 039
2 137

4 410 000

87
75
75

13 044 780
128 520

7 068 600

28

46588 50

3 96
18 80

0 28

1 70
7 4 37 000
4 410 000

0 340
0 039
2 137

4 410 000

87
75
75

13 044 780
128 520

7 068 600

28

46588 50

3 96
18 80
0 28

2 20
9 702 000
4 410 000

0 400
0 046

514

I

4 4 1f 00o

87
75
75

15 346 800
1511 200

8 31 000

28
I
54810 00
I
I

13 96
i18 80
I 0 28

I

2 50
11 025 000

4 410 000

0 400
0 046
2 514

4 410 000

87
75
75

15 346 800
151 200

8 316 000

28

54810 00

3 96
18 80

0 28

53 235 176 53 235 176 45 249 900 45 249 900 45 249 900 45 249 900 45 249 900 45 249 900 53 235 176 53 235 176
2 105 038 2 105 038 1 789 282 1 789 282 1 789 282 1 789 282 1 789 282 1 789 282 2 1Q5 038 2 105 038
1 960 883 1 960 883 1 666 751 1 666 751 1 666 751 1 666 751 1 666 751 1 666 751 1 9ao 883 1 960 883

1 11 11 11 11 11 11 11 11 11 11 11 11 1

57 301 098 57 301 098 48 705 933 48 705 933 48 705 933 48 705 933 48 705 933 48 705 933 57 301 098 57 301 098
1 11 11 11 11 11 11 11 11 II II II II 1

I
10 464 287 10 865 156 12 324 425 11 080 125 13 636 823 14 182 295 14 182 295 14 727 768 25 359 264 27 736 695
12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 1 6 475 12 116 475

1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 4 7 946 1 457 946
855 981 855 981 855 981 855 981 855 981 855 981 855 981 855 981 855 981 855 981

40 015 800 28 011 060 19 607 742 13 725 419 9 607 794 6 725 456 4 707 819 3 295 473 2 306 831 1 614 782
1 719 033 1 719 033 1 461 178 1 461 178 1 461 178 1 461 178 1 461 178 1 461 178 1 719 033 1 719 033

1 11 11 1 11 11 1 11 11 11 11 11 11 1

66 629 522 55 025 651 47 823 747 40 697 124 39 136 196 36 799 331 34 781 694 33 914 821 43 8 5 530 45 500 912
1 11 11 11 11 11 11 11 1 11 11 11 11 1

9 328 424 2 275 447 882 186 8 008 809 9 569 737 11 906 602 13 924 239 14 791 112 13 485 568 11 800 186
5 317 202 1 297 005 502 846 4 565 021 5 454 750 6 786 763 7 936 816 8 430 934 7 686 774 6 726 106

1 11 11 1 11 II if il I II II I I 1

4 011 222 978 442 379 340 3 443 788 4 114 987 5 119 839 5 987 423 6 360 178 5 7 8 794 5 074 080
1 11 11 11 11 11 11 11 11 I II I I J

20 082 900 113 303 100 36 004 578 28 489 502 19 987 082 17 169 207 13 722 781 11 845 294 10 695 242 9 655 651 8 105 625 6 688 862 3 767 824
20 082 900 133 386 000 97 381 422 68 891 920 48 904 838 31 735 631 18 012 851 6 167 556 4 527 686 14 183 337 22 288 962 28 977 824 32 745 648

93 370 200 65 359 140 45 751 398 32 025 979 22 418 185 15 692 730 10 984 911 7 689 437 5 382 606 3 767 824
r

3 96
18 80

0 28

r

DCF RO I
NPVI0
NPV12 57
NPV15
PAYBACK

YEARS
Cu USllb
Au US oz

Ag US oz

OPERATING COST
MINE YEAR 1 2
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HAIL HARPER CREEK CASHFLOW HAY 1988 PBK ESTIMATE

CAPITAL EXPENDITURES

OVERBURDEN STRIPPING
Cubic Meters
Cost
OPEN PIT PRODUCTION

Mining strip ratio
Waste mi ned t
Ore lIIi ned t
Ore grades

copper 7
Qold g t
silver g t

HILL PRODUCTION
Bre lIli IUldr t

Recovery 7
copper
golD
silver

Recovery to product
copper kg
Qold g
silver Q

Concentrate grade 7
copper

Concentrate produced t
copper

MINERAL METAL VALUES Cdn
copper kQ
Qolo Q

silver g

SALES REVENUE
copper
Qold
silver

TOTAL SALES REVENUE

OPERATING COSTS
mine
mill
plant services
administration
depredation
royalty

TOTAL OPERATING COSTS

OPERATING PROFIT
TAXES AT 577

NET INCOME

CASH FLOW
CUMULATIVE CASH FLOW
DEPRECIATED VALUE

NEW EQUIPMENTi US 1 20 1b Cu

I

9 U U

HINUS2 IIINUSD 1 2 3 4 5 6 7 8 91 10 11

1 1 11 11 11 11 11 11 11 11 11 11 11 1

20 082 900113 303 100 500 000 I SALVAGE
3 767 824

I

1
I
2 20

9 70 000
4 410 000

I
p 400

046
514

I
I

4 410 000 4 410 000 4 41p 000 4 410 000

871 7
75 I 75
75 I 75

15 34 800
15 200

8 316 000
I
I 28

54JlO 00
I

I
I
I

3 39
118 80

10 28

I

45 630 151 45 630 151 38 785 629 38 785 629 38 785 629 38 785 629 38 785 629 38 785 629 45 630 151 45 630 151

2 105 038 2 105 038 1 789 282 1 789 282 1 789 282 1 789 282 1 789 282 1 789 282 2 105 038 2 105 038

1 960 883 1 960 883 1 666 751 1 666 751 1 666 751 1 666 751 1 666 751 1 666 751 1 9 0 883 1 960 883

1 11 11 11 11 11 11 11 11 11 11 11 11 1

49 696 073 49 696 073 42 241 662 42 241 662 42 241 662 42 241 662 42 241 662 42 241 662 49 696 073 49 696 073

1 11 11 11 1 11 11 11 11 II II I If f

1 244 300
1 244 300

130
5 733 000
4 410 000

0 400
0 046
2 514

4 41n QQ

15 346 800
151 200

8 316 000

54810 00

3 39
18 80

0 28

1 244 300
1 244 300

140
6 174 000
4 410 000

0 400
0 046
2 514

4 410 QOO

87
75
75

28

15 346 800
151 200

8 316 000

28

54810 00

1 244 300
1 244 300

150
6 615 000
4 410 000

0 340
0 039
2 137

4 410 000

87
75
75

13 044 780
128 520

7 068 600

28

46588 50

3 39
18 80
0 28

150
6 615 000
4 410 000

0 340
0 039
2 137

87
75

4 41Q OQQ

87
75
75

1 50
6 615 000
4 410 000

0 340
0 039
2 137

4J410JOOO

13 044 780
128 520

7 068 600

46588 50

3 39
18 80

0 28

1 60
7 056 000
4 410 000

0 340
0 039
2 137

4 4101000

87
75
75

13 044 780
128 520

7 068 600

28 28

46588 50

1 60
7 056 000
4 410 000

0 340
0 033
2 137

87
75
75

13 044 780
128 520

7 068 600

28

46588 50

3 39
18 80
0 28

1 70
7 497 000
4 410 000

0 340
0 039
2 137

87
75
75

13 044 780
128 520

7 068 600

28

46588 50

3 39
18 80

0 28

2 50
11 025 000
4 410 000

0 400
0 046
2 514

87
75
75

15 346 800
151 200

8 316 000

28

54810 00

3 39
18 80
0 28

10 464 287 10 865 156 12 324 425 11 080 125 13 636 823 14 182 295 14 182 295 14 727 768 25 353 264 27 736 695
12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 1 6 475 12 116 475

1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 4 7 946 1 457 946

855 981 855 981 855 981 855 981 855 981 855 981 855 981 855 981 855 981 855 981
40 015 800 28 011 060 19 607 742 13 725 419 9 607 794 6 725 456 4 707 819 3 295 473 2 306 831 1 614 782

1 490 882 1 490 882 1 267 250 1 267 250 1 267 250 1 267 250 1 267 250 1 267 250 1 490 882 1 490 882
1 11 11 11 1 11 11 11 11 II II l II IJ 1

66 401 371 54 797 500 47 629 819 40 503 196 38 942 268 36 605 403 34 587 766 33 720 893 43 5a7 379 45 272 761
1 11 11 11 11 11 11 11 11 If II i 1J 11 1

16 705 299 5 101 428 5 388 157 1 73 465 3 299 394 5 636 259 7 653 896 8 520 768 6 108 693 4 423 312
9 522 020 2 907 814 3 071 250 991 325 1 880 654 3 212 668 4 362 720 4 856 838 3 4a1 955 2 521 288

11 11 1 11 1 I I I I

7 183 278 2 193 614 2 316 908 747 540 1 418 739 2 423 591 3 291 175 3 663 930 2 626 738 1 902 024

1 11 1 11 11 11 1 11 1 I j I I f

20 082 900 113 303 100 32 832 522 25 317 446 17 290 834 14 472 960 11 026 533 9 149 047 7 998 994 6 959 404 4 933 569 3 516 806 3 767 824

20 082 90 133 386 000 100 553 478 75 236 032 57 945 198 43 472 238 32 445 705 23 296 659 15 297 665 8 338 261 3 404 692 112 114 3 879 939

93 370 200 65 359 140 45 751 398 32 025 979 22 418 185 15 692 730 10 984 911 7 689 437 5 3 2 606 3 767 824

I

3 39
18 80
0 28

C
loJ
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7 068 600

28

4658B 50

3 39
18 80

0 28
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18 80

0 28
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HAIL HAkPER CREEK CASHfLOW HAY 19BB PBK ESTIMATE

I
OUNUS 2 01INUS 1 1 2 3 4 5 6 7 8 9 10 11

1 1 11 11 11 11 11 11 11 II II l II II 1

CAPITAL EXPENDITURES 20 OB2 900 113 303 100 500 000 II SALVAGE
3 767 B24

OVERBURDEN STRIPPING
Cubic Meters
Cost
OPEN PIT PRODUCTION

Mining strip ratio
Waste IIi ned t
Ore mined t
Ore IIrades

copper X
lIold lilt
silver glt

1I1LLiRDD U CJ ION
Ore lIIilIedl t
Recovery 1

copper
gold
silver

Recovery to product
copper kg
gold II

silver II

Concentrate grade X

copper
Concentrate produced t

copper

MINERAL METAL VALUES Cdn
copper kg
lIold g
silver l g

SALES REVENUE
copper
gold
silver

TOTAL SALES REVENUE

OPERATING COSTS
mine
mill
plant services
administration
depreciation
royalty

TOTAL OPERATING COSTS

OPERATING PROfIT
TAXES AT 5n

NET INCOME

CASH FLOW
CUMULATIVE CASH rLOW
DEPRECIATED VALUE

NEW EQUIPMENT US 1 0B lb Cu

1 244 300
1 244 300

130
5 733 000
4 410 000

0 400
0 046
2 514

4 4IU mJO

B7
75
75

15 346 800
151 200

B 316 000

2B

54810 00

3 05
IB BO

0 2B

1 244 300
1 244 300

1 40
6 174 000
4 410 000

0 400
0 046
2 514

4 410 000

B7
75
75

15 346 BOO
151 200

B 316 000

28

54810 00

3 05
18 80

0 28

1 244 300
1 244 300

1 50
6 615 000
4 410 000

0 340
0 039
2 137

150
6 615 000
4 410 000

0 340
0 039
2 137

1 50
6 615 000
4 410 000

0 340
0 039
2 137

4 410 000

87
75
75

13 044 7BO
128 520

7 068 600

28

4658B 50

3 05
18 80

0 2B

1 60
7 056 000
4 410 000

0 340
0 039
2 137

4 410 OM

B7
75
75

13 044 7BO
12B 520

7 06B 600

28

465B8 50

3 05
18 80

0 28

160
7 056 000
4 410 000

0 340
0 039
2 137

4 410 000

B7
75
75

13 044 7BO
12B 520

7 06B 600

2B

465B8 50

3 05
1B BO

0 2B

1 70
7 497 000
4 410 000

0 340
0 039
2 137

I

I 2 20
9 702 000
4 4 0 000

0 400
0 046
2 514

4 4tO OOO 4 4fO 000

87 B7
75 75
75 I 75

13 044 7BO 15 3 6 BOO
12B 520 1 1 200

7 068 600 B 3 6 000

2B 2B

46588 50

3 05
18 80
0 28

54 10 00

I
3 05

IB 80
0 2B

2 50
11 025 000

4 410 000

0 400
0 046
2 514

4 4to OOO

B7
75
75

15 346 BOO
151 200

B 316 000

2B

54810 00

3 05
18 80

0 2B

41 067 136 41 067 136 34 907 066 34 907 066 34 907 066 34 907 066 34 907 066 34 907 066 41 067 136 41 067 136

2 105 038 2 105 038 1 789 282 1 789 282 1 789 282 1 789 282 1 789 282 1 789 282 2 105 038 2 105 038
1 960 8B3 1 960 8B3 1 666 751 1 666 751 1 666 751 1 666 751 1 666 751 1 666 751 1 960 8B3 1 960 B83

1 11 11 11 11 11 11 11 11 II II II II 1

45 133 057 45 133 057 38 363 099 3B 363 099 3B 363 099 38 363 099 38 363 099 38 363 099 45 133 057 45 133 057

1 11 11 11 11 11 11 11 11 II ff II II 1
I

10 464 287 10 865 156 12 324 425 11 080 125 13 636 823 14 182 295 14 182 295 14 727 76B 25 359 264 27 736 695
12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475 12 116 475

1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946 1 457 946
855 981 855 9Bl B55 981 855 9Bl 855 981 855 981 855 981 855 981 855 981 B55 981

40 015 800 2B 011 060 19 607 742 13 725 419 9 607 794 6 725 456 4 707 819 3 295 473 2 306 831 1 614 782
1 353 992 1 353 992 1 150 B93 1 150 893 1 150 893 1 150 B93 l 150 B93 1 150 B93 1 353 992 1 353 992

1 11 11 11 11 11 11 11 11 fl fl j II II 1

66 264 481 54 660 610 47 513 462 40 3B6 B39 38 825 911 36 4B9 046 34 471 409 33 604 536 43 450 489 45 135 871
1 11 11 11 11 11 11 11 11 II II If II 1

21 131 423 9 527 552 9 150 363 2 023 741 462 BI2 1 874 053 3 891 690 4 758 562 1 682 569 2 BI3
12 044 911 5 430 705 5 215 707 1 153 532 263 803 1 068 210 2 218 263 2 712 3Bl 959 064 1 603

I II fl II II If II II II II II L II fl 1

9 086 512 4 096 847 3 934 656 870 20B 199 009 805 843 1 673 427 2 046 182 723 504 0 210
1 11 11 11 11 11 11 11 1 I If f II 1

20 OB2 900 113 303 100 30 929 2B8 23 414 213 15 673 086 12 855 211 9 408 784 7 531 298 6 381 245 5 341 655 3 O Or336 1 613 572 3 767 824

20 082 900133 386 000102 456 712 79 042 499 63 369 414 50 514 203 41 105 41B 33 574 120 27 192 B75 21 B51 220 1B B O BB4 17 207 312 13 439 4B7
93 370 200 65 359 140 45 751 398 32 025 979 22 41B 185 15 692 730 10 984 911 7 689 437 5 382 606 3 767 824

4 4fO OOO

B7
75
75

13 044 7BO
128 520

7 068 600

2B

465BB 50

4 410 000

87
75
75

13 044 7BO
12B 520

7 06B 600

2B

465B8 50

3 05
18 80

0 28

3 05
18 80

0 2B

J
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FUTURE WORK PROGRAM

Further Geological Development

Mineralizing hydrothermal fluids are very likely responsible for the

copper mineralization in the Hail Harper Creek Area

The pattern of fluid circulation is not as well outlined in the East

Zone as it is in the West Zone

As a consequence mineralization in the East Zone is more diffuse

compared to that of the West Zone where mineralization follows

discrete channels with a better discrimination between Cu grade
values In the West Zone ore bodies are more clearly outlined and

continuity of ore grade is more consistent

In the West Zone a drilling interval of 100 to 120 metres is probably
sufficient More drilling will only be necessary to fill the holes in the

grid and confirm the northern down dipping extension of the north

mineralized zone to a depth corresponding to level 1500 metres

No of holes 15 Total metrage 2570 m

In the East Zone even though the amount of drilling is almost the

same as it is in the West Zone 70 holes in E Zone compared to90

holes in W Zone the more widespread distribution of the ore results

in an insufficient drilling coverage

Average distance between main drilling sections

in W Zone 85m

in E Zone 105 m

8 1
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The irregularity of grade distribution in the East Zone would imply a

shorter interval between drill holes No mathematical or statistical

computations were operated on East Zone data however it is felt

that an interval of 90 metres should be a maximum

It appears obvious from observations of the sections that the

mineralization in the East Zone shows a down dip extension towards

the north with a definite increase of the copper grade and a less

diffuse overall aspect more related to the West Zone type of

mineralization

More drilling to the north of the East Zone is then recomm ended to

fill the holes in the grid down to the 1500 metre level and even

deeper to confirm the possible extension to the north of relatively
richer and more consistent minerali zation

Filling of the grid in and between main sections

No of holes 12 total metrage 2190 m

Filling of the grid to the north down to level 1500 m

No of holes 7 total metrage 1580 m

It is also recommended to verify the possible extension at depth of

the mineralization toward the north to confirm the apparent increase

of grade in that direction

East Zone

No of holes 15 total metrage 4960 m

West Zone

No of holes 8 total metrage 2600 m

8 2
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8 2 Mine Planning

8 21 Geotechnical Program

8 2 2

8 2 3

The next step is to conduct a thorough geotechnical study in order to

determine the optimum slopes for the different rock types

permitting a more detailed pit design to be produced This will

involve the physical testing of representative samples in a laboratory

Optimum Pit Design

Based on these new param eters from 8 2 1 the revised geological
interpretation resulting from the drilling program detailed in 8 1 a

revised ore distribution and computer program an optimum pit
design should be produced

Mine planning alternative

Some work should be done to investigate a different approach to

materials handling design involving the use of either a cable belt

conveyor or a bucket tramway system to transport the ore down the

mountain to the valley The shape of the orebody its dip towards the

north and its apparent increase in copper grade with depth all make

these and possibly other alternatives worth considering Both of

these systems are well proven in the mining industry Examples of

past applications which were very successful are Craigmont Mines a

former copper producer near Merritt B C the Black Angel Mine in

Greenland and the Monarch Mine near Field B C

One of the most significant consequences of being able to bring the

ore down to the valley economically would be the cost savings from

8 3
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both a capital and an operating cost point of view of having the plant
in the valley bottom rather than up the mountain One potential
problem would be the disposal of tailings but the extra cost which

might be involved in treating them so they would be acceptable for

the valley floor might be insignificant compared to the cost of the

plant being up the mountain

8 3 Process

Alternatives Considered and Suggestions for Future Work

8 3 1 Recovery of Molybdenum Titanium and Nickel

Q
During the progress of the present study PBK have evaluated the

opportunities for additional revenues for the project with regard to

the recovery of additional products

o 8 3 1 1 Molybdenum

o

o

While reported analyses for composite samples used in

metallurgical testing indicated a molybdenum content of

about 0 016 composite samples of drill cores obtained

from Noranda averaged only 0 0015 While the origin of

the discrepancy is not clear it has been suggested by G

Windler of Noranda that contamination from Cr Mo steel

pulverizer plates may have contributed

rJ

o
nlJ

At the indicated lower level in drill core molybdenum
concentrate production would not be economic However

in any future geological program its occurrence should be

closely followedr
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8 3 12 Titanium

Limited indications of levels of about 175 titanium

oxide and some geological reference to the presence of

rutile spurred initial interest in this mineral In the

course of the study however it became evident that the

predominant titanium mineral is sphene 41 Ti02 versus

100 Ti02 for rutile Due to the low titanium level and

processing difficulties no comm ercial operations using a

sphene feedstock are known

8 3 1 3 Nickel Cobalt

Analysis indicates levels of 0 03 Ni and 0 0036 Cobalt

which depending on mineralization could become

economic by products Geological evaluation however

indicates significant pyrrhotite occurrences and makes no

mention of specific nickel and cobalt minerals It is most

probable that nickel and cobalt values are present as part

of the pyrrhotite matrix and hence do not represent

economic mineralization

Covered Coarse Ore Stockpile

In order to minimize capital costs and hence early front end expense

Coarse Ore Storage on an open air stockpile has been assumed

Removal of fines direct to fine ore storage has been incorporated to

minimize freezing problems in winter

8 5
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Due to the altitude of the plant site and heavy snowfall in the area a

careful evaluation of covered storage at the definitive feasibility
stage is recommended A preliminary estimate of additional capital
cost is 2 0 million

8 3 3 Autogenous Grinding

Increasingly autogenous or semi autogenous grinding is incorporated
into large milling flowsheets Due to the relative softness of the Hail

Harper ore and its friable nature substantiating laboratory and pilot

testing would be required prior to its application Estimates of

impact on capital and operating costs indicate about a 5 capital

saving at the expense of 2 to 3 increase in operating cost Due to

the impact on front end expenditure significant early cash flow

benefits generally result

Preliminary laboratory work is recomm ended on this approach at the

feasibility stage

8 3 4 Additional Metallurgical Testing

This preliminary feasibility evaluation is based entirely on a limited

laboratory test program on two samples of Noranda ore Additional

optimization testing for grind flotation and reagents is

recommended at the feasibility stage Work should be carried out on

carefully selected representative composits from both the Aurun and

Noranda orebodies

8 3 5 Concentrate Pipelining

o
1

n
b

o

It is suggested that the economics of pipelining of concentrate slurry

to the bottom of the mountain at Vavenby and installation of

filtration and 10adout at that point be evaluated at the definitive

8 6
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feasibility stage in order to eliminate trucking costs The economics

of pressure filter dewatering e g Larox Lasta in place of the

simple low cost disc filter assumed for the present study should also

be assessed at that stage

Infrastructure

Water supply

A source of water should be sought ei ther in a natural state or in

the form of a reservoir to be built the cost of which should be

weighed against the cost of getting water up to the plant si te from

the North Thompson River

Tailings pond

The technique and cost of cycloning which could be used to raise the

dam after the starter dam construction period should be investigated
The cost of the starter dam construction should also be compared to

alternate and possibly less expensive methods

Power

Part of the power supply might be cheaper if it was di esel rather

than electric power so this should be checked out The cost of

relatively simple items such as the heating of the concentrator

could be reduced by a significant amount through the use of natural

gas

8 7
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8 4 4 Acid leachate

Tests on the waste rock should be done to establish whether this rock

does in fact present a threat to the environment in its reaction to

weathering

8 4 5 Plant site foundation and levelling

Tests on the overburden and waste rock should be done to confirm its

suitability as a means of levelling the proposed plant site Finding an

area large and flat enough to contain the plant layout was not easy

and to keep costs down as much as possible it was assumed that this

material would be adequate but this must be checked Alternatively

through the use of more detailed topographical maps and a thorough
review it may be possible to find enough room with less site

preparation

8 8
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DRAWING INDEX

GEOLOGY AND MINING PLANS AND SECTIONSI

EAST qRE ZONE

D D H Location

Surface Plan

Trace of Mineralization on Surface

Outline of Mineralization at 1600 m Level

Outline of Mineralization at 1520 m Level

Outline of Mineralization at 1466 m Level

Final Pit Limits on Surface

Final Pit Bottom Profile

Section 420 E through Section 450 W

HHOOI

HH002

HH003

HHOOli

HH005

HH006

HH007

HH008

HH009 to

HH026

WEST QRE ZONE

D D H Location

Surface Plan

Trace of Mineralization on Surface

Outline of Mineralization at 1600 m Level

Outline of Mineralization at 1500 m Level

Final Pit Limits on Surface

Final Pit Bottom Profile

West Ore Zone and Final Pit Profile

Section 600 W through Section 1740 W HH034 to

G E 0 LOG I C A L BRA N eiBl
ASS E SSM p 1 J Ii P 0 R T

1

HH027

HH028

HH029

HH030

HH031

HH032

HH033
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CONCETRATOR

Proposed Construction Schedule Sheet 111

Proposed Construction Schedule Sheet 112
MECHANICAL

Basic Process Flow Diagram Conventional Milling
Basic Process Flow Diagram Flotation Dewatering

Grinding Plant Layout
Flotation Plant Layout

INFRA TRUCTURE

General Site Plan and Key Plan

Site Facilities and Yard Utilities

Site Facilities Sections

Electrical One Line Diagram
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