
A PRELIMINARY. ECONOMIC STUDY

GOLD FIELDS EXPLORATION LIMITED

;, .. DoiM A.O. C.G. E.O. n r:
Uo,,"o"

__0.'"

R~,~;3'7;,;'

D.IlIR.
~ HAY 1985- ,

E&ll-
DEPT. OF MIN~ --

REF.NO"~~~
/

•

196001

R.J. Hanson,
April 1985.

OF THE

TASMANIA

BEACONSFIELD GOLD PROJECT

,.~ ~
~(;:;j

t
f
I-
I
I
I
I
I
I
I
I
I­
I­
I
I
I
I
I
I

'"



I ~"Y
I~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I,

I
I

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

TABLE OF CONTENTS

SUMMARY AND CONCLUSIONS

RECOMMENDATIONS

INTRODUCTION

GEOLOGY AND ORE RESERVES

4.1 Geology
4.2 Ore Reserves

MINE PLAN

5.1 Mining Reserves
5.2 Production Plan
5.3 Mine Development
5.4 Development Schedule
5.5 Mining Method

5.5.1 Development
5.5.2 Stoping
5.5.3 Other Mining Activities

5.6 Mine Services
5.6.1 Pumping
5.6.2 Compressed Air
5.6.3 Mine Ventilation
5.6.4 Hoisting

METALLURGY

ANCILLARY BUILDINGS/SERVICES

7.1 Buildings
7.2 Power

OTHER INFRASTRUCTURE

8.1 Land and Housing
8.2 Water Control

CAPITAL COSTS

9.1 Mine Development Capital
9.2 Mining Equipment Capital
9.3 Ore Treatment Plant Capital
9.4 Ancillary Buildings/Services

9.4.1 Buildings
9.4.2 Power
9.4.3 Dewatering Equipment
9.4.4 Air and Ventilation
9.4.5 Communications

9.5 Other Infrastructure

Page No.

1.1

2.1

3.1

4.1

4.1
4.3

5.1

5.1
5.1
5.2
5.4
5.9
5.9
5.9
5.10
5.11
5.11
5.13
5.13
5.14

6.1

7.1

7.1
7.1

8.1

8.1
8.1

9.1

9.1
9.2
9.3
9.3
9.3
9.4
9.4
9.5
9.5
9.6

196002



11.1 Financial Model 11.1
11.2 Revenue Statement 11.1

11.2.1 Refinery Losses - Copper Concentrate 11.1
11.2.2 Refining Charges - Copper Concentratell.2
11.2.3 Refining Charges - Bullion 11.2

11.3 Cash Flow Statement 11.2
11. 3.1 Inflation 11. 2
11.3.2 Government Royalty 11.2
11.3.3 Company Taxation 11.2

11.4 Financial Results .11.3

- 2 -

10.0 OPERATING COSTS 10.1

10.1 Mine Operating Costs 10.2
10.1.1 Diamond Drilling 10.2
10.1. 2 Stoping 10.2
10.1. 3 Development - Drive and Cross-CIJ.t 10.3
10.1.4 Development - Rising 10.3
10.1. 5 Mining Services 10.4

10.2 Engineering 10.4
10.2.1 Mine Maintenance 10.4
10.2.2 Services 10.5

10.3 Power 10.6
10.3.1 Power Demand 10.6
10.3.2 Power Consumption 10.8

10.4 Ore Treatment Plant 10.9
10.5 Labour Costs 10.10
10.6 Administration Costs 10.10

11.0 FINANCIAL EVALUATION 11. 1

I ~'V
\)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

APPENDIX A - Mine Performance and Equipment Sizing Data

.. pevelopment
Stoping
Mine Dewatering
Compressed Air
Mine Ventillation

APPENDIX B - Capital Costs

Ongoing and Diamond Drilling
Shafts and Shaft Sinking
Mining Equipment
Ore Treatment Plant
Power
Pumps
Compressor
Fans

A.l
A.2
A.4
A.18
A.20

B.l
B.4
B.14
B.21
B.22
B.25
B.29
8.30

19tj003



·~'b
I~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

- 3 -

APPENDIX C - Operating Costs

Diamond Drilling
Explosives
Consumables
Stoping
Development
Engineering - Mine Maintenance
Services
Power
Royalty

APPENDIX D - Case 1

Financial Evaluation Printout

APPENDIX E - Case 1 - Sensitivites

Cash Flow Statements

APPENDIX F - Case 2

Financial Evaluation Printout

C.l
C.2
C.3
C.5
C.lO
C.17
C.18
C.20
C.27

196004



19ti005

SUMMARY AND CONCLUSIONS
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1.0

1.

2.

This indicative study of the Beaconsfield project shows that

development of the mine would be uneconomic at the base case

gold price of $A400.00 and the currently estimated ore

reserves. Sensitivity studies reveal that a real metal

price increase of greater than 25% above the base case would

be required to achieve an 8% real DCF yield. Therefore,

gold, the major metal produced in dollar terms, must

increase in price from $A400.00 to above $A500.00. It is

thought likely, however, that the risks involved with this

project would require a DCF yield significantly higher than

8% real.

Two major project development cases were examined. They

were:-

I
I
I
I
I
I

Case 1 - Sequential development with a preproduction time of

about 8 years and the major elements being:­

Minimal additional surface diamond drilling

Dewater Hart Shaft

Underground development and diamond drilling

Sink new production shaft

Production

Case 2 - Parallel development to reduce preproduction time

to about 6 years with the following major steps:­

Significant additional surface diamond drilling

Dewater Hart Shaft and sink production shaft in

parallel

Production

Listed below are the major assumptions and results of the

24g/t Au

4g/t Ag

1% Cu

Gold $A 400/oz

Silver $A 10/oz

Copper $A2,000/tonne

Estimate In-Situ Ore Reserves

1.0 x 106 tonnes at

study.

Metal Prices

3.

I

I

I
I

I

I



I
I TOTAL I D.C.F. N.P.V.

STUDY lop. COSTICAPITALI YIELD I@ 8% REALI

I($foz Au)I($xl06 )1(% REAL) I ($xl06)

I I I I
CASE 1 I I I \

I I I I
Base I 261.13 I 65.9 I 1.0 I (21.9)

Metal Prices + 25% I 261.13 I 65.9 I 7.5 I (2.0)

Metal Prices + 50% \ 261.13 I 65.9 I 12.2 I 18.2

Capital - 20% I 261.13 I 52.7 I 3.0 I (13.9)

Operating Cost - 20% I 208.90 I 65.9 I 4.7 I 01.3)

Metal Grades + 25% I 208.90 I 65.9 I 7.4 I (2.6)

Metal Prices + 25% )I I I I
Capital - 20% )I 208.90 \ 52.7 I 12.8 I 17.1

Operating Cost - 20% )I I I I
I I I I

CASE 2 \ I I I
I I \ I

Base I 261.13 I 65.0 I 1.6 I (20.4)

I I I II
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~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

4.

196006

- 1.2 -

Annual Ore Production

- 75.000 tonnes including 20% mining dilution

Annual Metal Produced at Full Production and Overall Recovery

Gold 43,794 oz - 90.8%

Silver 6,371 oz - 79.2%

Copper 531 tonnes - 85.0%

The major reasons for the project being uneconom~c are:­

(a) High preproduction capital costs over an 8 year lead

time (6 years in Case 2) and high ongoing capital

costs due to;

- dewatering and rehabilitation of old workings

- sinking, equipping and later deepening of a new

production shaft

major pumping installation for ongoing dewatering
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- preproduction development

- 450 metres depth from the surface to mineable ore

only 2,500 tonnes of ore per vertical metre

- ore treatment plant is complex and includes

roasting.

(b) High mine operating costs due to;

- labour intensive "small scale" non-mechanical

stoping and development

- high underground development costs per tonne due

to low tonnes per vertical metre

- high power and other costs associated with a very

wet mine.

It must be stressed that major risks are associated with the

development of this mine. If problems do occur then costs

could be significantly greater or returns significantly less

than those predicted in the study.

Major areas of risk are:-

(a) The long lead time from initial capital expenditure to

gold production - about 8 years in Case 1 or 6 years in

Case 2.

(b) The ore grades in diamond drill intersections vary

greatly. A gold grade of 24 g/t has been assumed for

this study as this is about the historic average.

However, additional drilling prior to a full

committment to the project should reduce this risk.

(c) The depth of m1n1ng operations and the associated

problems of shafts, services t ground conditions, etc.

The reef has been stoped out, prior to 1915, to a depth

of about 450 metres. The mining operations proposed 1n

this study are from this depth to about 850 metres.
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(d) The cost and timing for dewatering and rehabilitation

of the existing Hart Shaft is very difficult to

predict. Estimates for this task can only be regarded

as a guess.

(e) The potential water inflow rates below existing

workings are unknown. The actual rate of inflow to

previous workings has been assumed to continue.

Dewatering at assumed rates is already a major cost,

particularly due to the power consumed.

(f) The sinking of the new production shaft could be

greatly affected by water inflow and/or ground

conditions.

(g) Diamond core drilling has shown poor ground conditions

in the immediate hanging wall of the reef. Ground

problems could significantly increase stoping costs and

ore dilution.
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1.

2.

3.

The course of action to be followed depends largely on gold

price predictions and the required rate of return.

It is, however, clear that if one accepts the assumptions ~n

this study, then a gold price in excess of $A500.00 is

required to justify continued participation in this project.

A detailed assessment of the ore reserve potential is

required. Any reduction in the assumed in-situ gold grade

of 24 g/t or in the current tonnage of 2,500 tonnes per

vertical metre will increase the gold price required to

develop the project. Conversely, if the grade or tonnes can

be increased, then the project will become relatively more

attractive.

It should be noted that, at present, there are some large

undrilled areas within the section of reef proposed to be

mined in this study, that is between 450 metres and 850

metres depth.

A significant reduction in the mine development time pr10r

to commencement of production, would have a positive effect

on the project D.C.F. yield. This could be achieved 1n

either of two ways:-

(a) By relying on the existing Hart Shaft as the ma1n m~ne

access and hoisting shaft and, therefore, avoiding the

time and cost of sinking a new production shaft. This

would, however, involve costs of sinking-on this shaft,

providing a ventilation rise and second egress and loss

of some ore in a shaft pillar. Also from an

environmental point of view the collar location of this

shaft has significant problems.

It is generally agreed that this option ~s no longer

appropriate although this has been the technique

proposed in previous studies •
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By adopting a more rapid shaft sinking program or

sinking technique for the production shaft. The

technique currently proposed is the conventional drill,

blast, muck and line system on a six day a week basis.

Shaft drilling or boring techniques may reduce

development time but would need careful evaluation when

considering possible high water inflows, poor ground

conditions and the requirement to cut plats.
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3.0 INTRODUCTION

The aim of this study is to determine the economic viability of

the Beaconsfield Project, Tasmania, under the current assumptions

of tonnage, grade, metal prices, operating and capital costs.

The results of this study along with an examination of

appropriate sensitivities will be used to determine if additional

expenditure is justified on this project.

The study is based broadly on the "Order of Magnitude Study,

Beaconsfield" by the Minerals Exploration Division of Amax

Australia Limited, dated June 1981 and subsequent updates.

All major assumptions have been examined and modified where

necessary in the light of new information or revised concepts.

The major modifications to this study compared to the Amax June

1981 study are the provision of a new production shaft rather

than relying on the Hart Shaft for long term access and hoisting,

and the requirement for a roasting section within the treatment

plant to achieve a satisfactory gold recovery.

All capital and operating costs have been updated to January 1985

values by reference, where possible, to the appropriate equipment

or materials suppliers.

As the Amax study does not contain detailed back-up data it has

been necessary to generate most costs from first principles.

The financial evaluation has been carried out with a computer

model specifically written for this project.
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4.0 GEOLOGY AND ORE RESERVES

4.1 Geology

The geology surrounding the Beaconsfield Gold Mine is

dominated by a northwest trending sequence of Ordovician

sediments, dipping 45-65° NE, including a 500 metre thick

sandstone-siltstone formation (Transition Beds) underlain by

the Cabbage Tree Conglomerate and overlain by the Gordon

Limestone. The Beaconsfield Mine occurs on the eastern

flank of an extensive ridge formed by the Cabbage Tree

Conglomerate immediately west of the townsite.

Gold-bearing quartz veins are controlled by transverse fault

structures cutting the sedimentary sequence. The principal

auriferous quartz vein is the Tasmania Reef, developed as

the Beaconsfield Mine, which trends northeast and dips

50-60° southeast with a 55° norteast plunge. The reef is

also lithologically controlled, attaining a mineable

thickness and grade where it traverses the Transition Beds,

attenuating or pinching out as it approaches the adjacent

conglomerate and limestone.

The reef has been mined continuously down plunge from

surface to the 450 metre level, with strike length varying

from 380-440 metres, and thickness varying irregularly along

strike and down dip from 0.3-7.6 metres, averaging

2.1-2.4 metres.

On the lower levels, the reef averaged 390 metres length and

occasionally split into two sub-parallel veins separated by

3-5 metres of country rock. This feature was well developed

along a 100 metre section on the lowest level in the mine.

Free gold occurred in the rich upper levels of the m~ne.

Below the 120 metre level, sulphides appeared with the gold,

gradually increasing with depth. During the last few years
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of production, lower gold values were accompanied by 5%

pyrite, 2-3% chalcopyrite and minor sphalerite, galena and

arsenopyrite. About 60% of the gold is intimately

associated with the sulphides.

The Beaconsfield Gold Mine closed in 1914 after production

of 26,500 kg of gold from 1,080,000 tonnes for an average

yield of 25 grams per tonne gold. Annual mining rate

averaged about 55,000 tonnes. Mine closure was caused by a

combination of factors including increased mining costs,

lower grade ore with increased sulphide content, and lack of

capital to deepen the shaft to develop below the 40 metre

level.

Mill head grades averag~ng 14.5 g/t gold were reported from

the bottom level, where dilution due to mining overbreak was

about 50% possibly caused by shortage of mill feed <vein

width 2.1m, stope width 3.2m).

Mine records indicate that a production yield of 2,000-2,500

tonnes per vertical metre was maintained throughout the down

plunge extent of the Tasmania Reef from surface to the 250

metre level. Above the 250 metre level, average recovered

grade was 35 g/t Au <1.14 oz/ton). Recovered grade dropped

below the 250 metre level, averaging 14 g/t Au <0.46 oz/ton)

with the bottom 4 levels yielding 12 g/t Au <0.40 oz/ton).

The average recovered grade of 14.5 g/t Au for the bottom

450 metre level was a considerable improvement on the yield

from the two levels above.

Apart from production figures, the only record of the

variations of the reef and contained gold values in the

lower mine levels is presented on a longitudinal section

showing stope outlines and lode thickness, and average grade

at 20-40 metre sample intervals from the 250 metre to the

lowest 450 metre level. This data shows an improvement in
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grade from the 380 metre level to the 450 metre level, and

support old company reports which quote an average grade of

20 g/t gold over 2.1 metre vein width along 286 metres

developed on the 450 metre level, compared with 13.5 g/t

gold over 1.5 metre vein width along the same section on the

420 metrel level above.

Surface diamond drilling waS carried out by the Tasmanian

Mines Department (1964-1965) and Allstate (1973-1974) to

investigate the potential at depth belo~ the mine workings.

Two holes were successful in intersecting the reef and three

additional intersections were obtained by wedging. These

five intersections occur in a cluster 80-120 metres below

the 450 metre level, and averaged 34 grams per tonne gold

over an average width of 3.85 metres.

4.2 Ore Reserves

Tonnage and grade estimates were determined in discussions

with L.A. Newnham of G.F.E.L. and are basically the

exploration objective.

This study has assumed that the reef continues to a further

400 metres depth, that is, from the base of the previous

workings at 450 metres down to 850 metres. It is also

assumed that the prOductive capacity of the reef is

maintained at 2,500 tonnes per vertical metre.

This capacity and depth provides an estimate in-situ reserve

of 1,000,000 tonnes of reef material.

Estimated in-situ ore grades are 24 g/t Au, 4 g/t ~ and

1% Cu.
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5.1 Mining ReserveS

The following factors have been considered in determining

the mining reserves:-

(a) Assume 90% recovery of in-situ reserves.

(b) Assume 20% mining dilution at zero grade, due to:-

the combination of poor hanging wall as indicated by

drill core for 2 to 5 metres immediately adjacent to

the reef and the relatively flat mining dip of 55°;

the narrowness of the vein, about 2 metres, which

could be expected to generate overbreak;

the proposed mining method, cut and fill, which must

lead to some fill dilution.

It is believed that 20% m.n.ng dilution is conservative and

could well be exceeded, however, this could be counteracted

by some grade in the diluting material.

Mining reserves are therefore:-

1,000,000 x 0.9 = 900,000 tonnes

plus dilution of 20% = 900,000 x 1.2

Therefore minable ore = 1,080,000 tonnes

Mineable grades are: Au = 20 g/t

Ag = 3.3 g/t

Cu 0.8%

5.2 Production Plan

As for the Amax study, the mine design production capacity

is 300 tonnes per day of ore. Assuming 250 working days per

year, the annual production will be. 75,000 tonnes.
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The production build-up in production years 1 and 2 is 30%

and 90% of the full production rate respectively.

The rnLne has a production life of 15 years after rounding

off to the last full year. The production plan proposed

is:-

I
I
I

Tonnes Ore Hoisted

YEAR 1

22,500

YEAR 2

67,500

YEARS 3 to 15

75,000

I
I
I
I
I
I
I
I
I
I
I

•

Grades have been assumed constant over the life of the

project.

Waste production has been calculated at 25,000 tonnes for

years 1 to 13 inclusive.

5.3 Mine Development

The basic mLne development philosophy takes the following

major steps:-

further surface diamond drilling;

dewater and rehabilitate the existing Hart Shaft;

sink and equip a new production shaft;

maLn level and ore body development;

stope production.

This LS the first study in which a new production shaft has

been proposed. Previously the rehabilitated Hart Shaft was

to serve this purpose.
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At the commencement of this study the following personnel,

as well as the author, agreed that a new shaft would be

necessary:-

G.G. Northcote - R.G.C.

L.A. Newnham - G.F.E.L.

B. Blanchard - Austamax

The reasons for this decision are:-

(a) The uncertainty regarding the long term stability of

this shaft as the main mine access and hoisting shaft.

It should be remembered that this shaft would have to

be deepened to approximately twice its current depth

for extraction of the mining reserves outlined in this

study.

It is, however, proposed that this shaft be used as an

exhaust airway, for location of rising mains and stage

pump stations. A winder would be maintained at the

shaft for access and servicing.

(b) Environmental factors relating to the location of the

shaft collar. As the shaft is located to the west of

the town of Beaconsfield and the proposed treatment

plant will be to the east, all ore and waste would have

to be trucked through the town, placing restrictions on

a multishift operation, and/or requirements to upgrade

and maintain public roads. Also, the existing engine

houses at the Hart and Grubb Shaft collars are

important tourist attractions and are affected by

conservation orders. These activities and requirements

would be a significant cost to the proposed mine and

would have a major impact on operational flexibility,

surface facility layout, safety and site security.
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The site for the proposed new production shaft is

restricted by existing town infrastructure, the need to

avoid known areas of poor ground conditions and water

bearing strata and at the same to minimise underground

development distances.

The site selected is that proposed by G.F.E.L. and is

to the east of the existing Hart Shaft on the eastern

town boundary between the public school and the water

settling dam. The shaft location relative to the

Tasmania Reef is shown on Figures 5.1 and 5.2. It can

be seen that the shaft would intersect the reef

"channel" at about the 1,000 metre R. L. level.

5.4 Development Schedule

Two development alternatives have been proposed, namely

Case I and Case 2. Case I is a sequential development of

the mine whilst Case 2 includes parallel development where

possible. These development schedules are included as

Figures 5.3 and 5.4.

It can be seen that development lead time for Case I is

8 years whilst Case 2 is 6 years. It should be noted that

these times do include further exploration. Each Case is

divided into Stages I and 2. Stage I covers the activities

required to bring the mine to production whilst Stage 2 ~s

ongoing development required to allow extraction of the

estimated mining reserve. The two stage approach was taken

to reduce the development time which would be required if

the shaft was sunk initially to ultimate depth, but at the

same time expose sufficient ore to allow the sink-on to be

completed without interruption to the ore production.

It should be noted that minimal planning consideration has

been given to the Stage 2 sink-an, and significant extra

costs may be involved.

The major elements in each Case are described below, along

with estimated times to complete.
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I

BEACONSFIELD PROJECT - DEVELOPMENT SCHEDULE - CASE 1

I PROJECT YEAR

I
MINE DEVELOPMENT -8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6

Ore Hoisted (000 tonnes) 22.5 67.5 75 75 75 75

I Hart Shaft Maintenance x x
Feasibility Study x
Surface Diamond Drilling x x

I
Feasibility Study - Update x

Hart Shaft Dewatering
Tender/Mobilise x

I Headframe/Winder x
Dewater/Rehabilitation x
Pump Station 1864 RL x

I Pump Station 1669 RL x
Underground Development x
Underground Expl. Drilling x

I
Feasibility Study - Update x

Production Shaft - Stage I
Tender/Presink/Headframe x

I Sink and Line (605m) x
Plat Development x
Excavate Load Station x

I Pump Station 1500 RL x
Equip Shaft x
Production Winder/House x

I
Ropes/Conveyances, etc. x
Permanent Services x
Demobilise x

I Preproduction Development
- Stage I

Ore and Waste Passes x

I
Horizontal Development x
Ventilation Rise x

Production Shaft - Stage 2

I Tender/Mobilise x
Sink and Line (265m) x
Plat Development x

I Excavate Load Station x
Pump.Station 1320 RL x
Equip Shaft x

I
Ropes/Load Station x
Permanent Services x
Pump Station 1185 RL x
Demobilise x

I Preproduction Development
- Stage 2

I
Ore and Waste Passes x
Horizontal Development x
Ventilation Rise x

I
1\
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I
BEACONSFIELD PROJECT - DEVELOPMENT SCHEDULE - CASE 2

I PROJECT YEAR

I MINE DEVELOPMENT -6 -5 -4 -3 -2 -1 1 2 3 4 5 6

Ore Hoisted (000 tonnes) 22.5 67.5 75 75 75 75

I Hart Shaft Maintenance x x
Feasibility Study x

I
Surface Diamond Drilling x x
Feasibility Study - Update x

Hart Shaft Dewatering

I Tender/Mobilise x
Headframe/Winder x
Dewater/Rehabilitation x

I Pump Station 1864 RL x
Pump Station 1669 RL x

I
Production Shaft - Stage 1

Tender/Presink/Headframe x
Sink and Line (605m) x
Plat Development x

I Excavate Load Station x
Pump Station 1500 RL x
Equip Shaft x

I
Production Winder/House x
Ropes/Conveyauces, etc. x
Permanent Services x
Demobilise x

I Preproduction Development
- Stage 1

I Ore and Waste Passes x
Horizontal Development x
Ventilation Rise x

I Production Shaft - Stage 2
Tender/Mobilise x
Sink and Line (265m) x

I Plat Development x
Excavate Load Station x
Pump Station 1320 RL x

I
Equip Shaft x
Ropes/Load Station x
Permanent Services x

I
Pump Station 1185 RL x
Demobilise x

Preproduction Development

I - Stage 2
Ore and Waste Passes x
Horizontal Development x

I
Ventilation Rise x

I
\

I
\
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Case 1 - Stage 1

Hart Shaft Maintenance - Maintenance of water level at 50

metres till further shaft

dewatering commences.

Surface Diamond Drilling - Additional holes from surface to

justify further development ­

6 months

Hart Shaft Dewatering - Tender/Mobilise - 6 months

Headframe/Winder Installation ­

3 months

Dewater/Rehabilitate Shaft - This

includes removal of rubble from

approximately 50 to 95 metres

depth, removal of pump beams and

securing or replacement of sets

where necessary - 12 months

(subject to significant over-run

if problems occur)

Pump Stations 1864mRL and 1669mRL ­

It is assumed that existing

development will be utilised for

these stage pump stations.

Activities will include ground

support, dam wall construction,

pump and electrics installation

3 months each in parallel with

dewatering.

Underground Development - For exploration drilling.

Distance 400 metres - 6 months.

Underground Drilling - 5,000 metres, some in parallel with

development - 9 months.

Feasibility Study - Detailed to determine project status ­

6 months.
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Production Shaft Stage 1 - Timing based on data from

Hardcastle and Richards report,

"Access Alternatives - Order of

Magnitude Study, Beaconsfield

Mine", July 1981.

See Table 5.1.

Design, Tender, Presink, Headframe Installation - 10 months.

Sink and Line - 5 metre diameter, 605 metres deep, concrete

lined shaft - 14 months.

Plat Development - Total 500 metres at 2.4 x 2.1 metre

section including ventilation connection

on l,590mRL level - 8 months.

Excavate Load Station - 560m3 - 1 month.

Excavate and Equip Pump Station, l,500mRL - Volume excavated

5,000 m3 -

8 months.

Equip Shaft - Steel sets, guides, etc. - 3 months.

Production Winder/Winder House - Installation of permanent

winder - 1 month.

Ropes/Conveyances/Load Station - Rope shaft and install load

station steel work -

1 month.

Permanent Services - Install air and water pipes, cables,

etc. - 1 month.

Demobilize - 1 month.

Preproduction Development - Stage 1

Ore and Waste Passes - 400 metres at 1.2 metre diameter ­

1 month.

Horizontal Development - Development of l,545mRL level for

stope access and l,455mRL level

for ventilation connection -

3 months.



PROGRAMME FOR SINKING TO 640 METRES

TABLE 5.1

196025

(Derived from Hardcastle and Richards report

"Access Alternatives - Order of Magnitude Study", July 1981)

16

24

30

38

44

66

68

89

98

104

109

116

121

128

133

140

145

152

156

158

166

172

192

193

16

8

6

8

6

22

2

21

9

6

5

7

5

7

5

7

5

7

4

2

8

6

20

I I I
IWEEKS IPROG WEEKS IACTIVITY

Design and prepare specfications

Tender and award contract

Contractor plan procure mobilise

Construct collar to 20m prepare foundations

Erect headframe, install equipment and

commission

Sink and line to 200m @8m/w

Excavate and line 200m plat

Sink and line to 410 plat @10m/w

Connect to Hart Shaft and Line Plat

Sink and line to 460m plat

Excavate and line 460 plat

Sink and line to 505 plat

Excavate and line 505 plat

Sink and line to 550 plat

Excavate and line 550 plat

Sink and line to 595 plat

Excavate and line 595 plat

Sink and line to 640 plat

Excavate loading arrangements

Prepare to equip

Equip shaft

Commission permanent hoisting

Development first level

Start stoping

I ~
~'V

I
I
I
I
I I

I I
I

I
I
I 1.

I 2.

I I 3.

I 4.

I I 5.

I

I I 6.

I 7.

I 8.

I I 9.

I
/IO.

Ill.
/I2.

I /I3.

/I4.

I
/IS.

/I6.

I
117 •

/I8.

119 •

I 120 •

121.

I 122 .

123 •

I 124 .

I
I

I

•
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Ventilat~on Rise - ventilation connection from l,455mRL

level to base of Hart Shaft at 1.8

metre diamater - 1.5 months.

Case 1 - Stage 2

Due to operational constraints, development rates proposed

for Stage 2 are at half the rate of those used in Stage 1.

Tender/Mobilize, etc. - 6 months.

Sink and Line - 265 metres - 12 months.

Plat Development - 800 metres, including ventilation

cross-cut at l,180mRL level - 12 months.

Excavate Load Station - 560m3 - 2 months.

Excavate and Equip Pump Station l,320mRL - 5,OOOm3 ­

14 months.

Equip Shaft - 4 months.

Ropes/Load Station - Extend ropes and install new load

station - 1 month.

Permanent Services - 1 month.

Excavate and Equip Pump Station 1,185mRL - 5,OOOm3 -

14 months.

Demobilise - 1 month.

Preproduction Development - Stage 2.

Ore and Waste Pass Extensions - 600 metres at 1.2 metre

diameter - 2.5 months.

Horizontal Development - 500 metres - 3 months.

Venitlation Rise Extension - 300 metres at 1.8 metres

diameter - 2.5 months.
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Case 2

This case requires that all necessary exploration drilling

is completed from the surface, and therefore the underground

exploration development and drilling from the Hart Shaft is

no longer required. As a result, the Hart Shaft can be

dewatered in parallel with the sinking of the new production

shaft. Stage 2 is identical in both cases.

The revised components for Case 2- Stage 1 are:-

Surface Diamond Drilling - 8,300 metres - 12 months.

Detailed Feasibility Study brought forward to be pr10r to

any dewatering or shaft sinking.
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5.5.1

5.5.2
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- 5.9 -

Development

Main levels will be developed at 45 metre vertical

intervals from the production shaft. Heading size

will be 2.1 x 2.4 metres. Orebody access will be by

main cross-cut developed from the shaft plat on the

hanging wall side of the reef, to a position to the

footwall of the reef, thence a footwall drive and

cross-cuts to stope pass and manway locations within

the reef.

All level and stope development, both driving and

rising, will be by hand held air-leg machines and

rail loaders. A rubber tyred Cavo 310 has been

included for development of cuddies, chambers, etc.,

away from installed tracks.

Development performance calculations are included in

Appendix A.

Stoping

The proposed stoping method is overhand cut and

fill. This technique has been proposed previously

and is still thought to be most applicable to this

narrow, relatively flat dipping reef.

Stopes will be developed by sill driving at the

level horizon, commencing from the stope cross-cut.

A manway/ventilation/fill rLse will be developed to

the level above, on the footwall of the reef. Rise

dimensions will be 1.5 ~ 1.8 metres. The rises will

be equipped with ladder ways and slides. A chute

front will be constructed at the level horizon on

the reef/footwall contact.
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Assuming the reef is 400 metres long on each level,

five stopes will be developed. Each stope will be

80 metres long, that is 40 metres ~n each direction

from the central stope ore pass. The reef will be

extracted to the adjoining stope boundary or reef

extremity. No rib pillars will be left between

stopes.

Drilling will be by hand held air-leg machines and

ore removal by double drum scraper. A Cavo 310 has

been included as some sections of the reef are

expected to be wider than 3 metres and therefore

this higher productivity loader could be utilized.

Considerable ground support ~n the form of

rockbolting is envisaged.

Fill will be classified mill tailings delivered by

pipe from a storage tank and pump station at the

treatment plant. Fill reticulation will be by

rubber-Iined steel and poly pipes. A fill demand of

0.5 tonnes per tonne mined has been assumed and

should be available at satisfactory sizing from the

treatment plant. A possible problem will occur with

the hydraulic fill if ground water percolates

through the filled stopes. This could easily wash

out fill which has been placed previously, causing

stope operating problems and requiring considerable

level cleaning.

Stoping performance data is included ~n Appendix A.

Other Mining Activities

Rail haulage will take place on each level. Locos

will be 3 tonne, each hauling five x 2 tonne

granbys. Two trucking crews of two men each are

provided on each shift. It is assumed that

development crews will do their own trucking with

additional rolling stock provided.
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Hoisting will take place on two shifts, with

sufficient surface shaft bin capacity for one

shift's hoisting. Winder drivers will be provided

on three shifts at the production shaft and two

shifts at Hart Shaft to allow continuous underground

aCcess for pumping operations.

Mining service crews provided include pipe fitters,

plate layers, level timbermen and labourers.

Truck drivers are included to truck ore and waste in

two 10 tonne trucks to the treatment plant or waste

dump. It is assumed that trucking will take place

on day shift only due to the proximity to the town.

5.6 Mine Services

I
I
I
I
I
I
I
I
I
I

•

5.6.1 Pumping

The following briefly describes the procedure

proposed for mine dewatering and ongoing m>ne

pump>ng. Pumping is a major cost due to the power

consumed.

Calculations and backup are included in Appendix A.

Also refer to Figure 5.2 for diagramatic pump

station locations.

Stage 1: Dewatering Hart Shaft and Old Workings.

Using the Ritz pumps. and possibly SOme smaller

submersibles while clearing rubble at the top of the

shaft, this shaft will be dewatered over a period of

twelve months. During ~his period the 1,864mRL and

l,699mRl pump stations will be constructed and used

to stage pump water to the surface as the Ritz pumps

are progressively lowered below the respective pump

station.
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The 1,864mRL and 1,699mRL pump stations will be

equipped with three multi-stage centrifugal pumps

each. The pumps selected for this study are the

Ingersoll Rand 6GT, 450 kW model.

Each Ritz and 6GT pump has a capacity of 150 lIs.

The pump4ng requirement during the dewatering phase

is 282 lIs.

Stage 2: Operating Phase

As part of the production shaft project, the

l,500mRL pump station will be constructed. The Amax

study indicated a construction volume of 5,OOOm3 •

This volume initially seems large but on examining

pumping rates is probably not excessive. The

operating pumping rate is assumed to be 175 lIs.

Assuming 75% of the pump chamber is available for

storage, this only provides about 7 hours storage

capacity. This pump station will also be equipped

with three I.R. 6GT pumps. This allows one pump out

for maintenance, one in continuous operation and one

for water surges expected as development strikes

water bearing ground.

The twin pump columns will conduct water from the

1,500mRL pump station, up the production shaft,

across the l,590mRL cross cut, up the Hart Shaft to

the l,699mRL pump station. From here, the water

would be staged in two rising mains to the 1,864mRL

pump station and thence the surface.

Miscellaneous pumps have been included for shaft

bottom, development heading etc., pumping.



•~I ~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

5.6.2

5.6.3
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Stage 3: Operating Phase - Stage 2

The stage 2 development will require development of

two additional pump stations to the l,320mRL and

l,185mRL levels. These stations would be identical

to the l,500mRL station. Water would continue to be

staged from one station to the station above.

During and after dewatering, care must be taken to

ensure all large pockets of water trapped in old

workings are drained to prevent the risk of sudden

water or mud rushes into working areas.

It ~s possible that as the dewatering lowers the

local water table, some surface subsidence will

occur. It will probably therefore be necessary to

survey structures for damage prior to any

dewatering.

Compressed Air

Compressed air will be provided by a 4,000 cfm

compressor located near the production shaft. This

compressor is significantly larger than that

proposed in previous studies but believed to be

justified. See Appendix A for calculations.

Mine Ventilation

It ~s assumed that the new production shaft will be

the main downcast airway with exhaust being via the

Hart Shaft. The necessary fan, with a duty of about

28m3jsec at 1.5 kpa will be surface mounted at the

Hart Shaft. A spare will be provided.
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Currently, a significant amount of H2S gas emminates

from disCharging mine water. It is not known if

this will be a problem once the workings have been

dewatered.

Hoisting

Hoisting of are and waste will be carried out two

shifts per day, five days per week.

Annual are and waste tonnages are planned to be

75,000 and 25,000 tonnes respectively.

The winder proposed is a 400 kW friction winder

with a skip/cage and skip in balance. Skip capacity

would be about two tonnes. The cage will be large

enough to allow rapid shift change, as well as

transport of locos, gear trolleys, etc.
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6.0 METALLURGY

The basic metallurgical philosophy adopted is outlined in the

simplified flowsheet, included as Figure 6.1, the major

process~ng stages being as follows:-

1. Run of mine ore comminuted in a two stage crushing plus one

stage ball mill grinding circuit.

2. Free gold recovery by means of a spiral/shaking table

combination. The gravity concentrate product is further

processed in an amalgam barrel, the gold bearing amalgam

being retorted for the prOduction of bullion prior to

joining electrowon cathode in the smelting stage.

3. Differential flotation to produce a low (15%) copper/gold

rich saleable concentrate, and a gold rich pyrites

concentrate.

4. Fluidised bed roasting of the pyrites concentrate to

facilitate liberation of its gold content for efficient

recovery in the leaching stage.

5. Water washing of the roaster calcine in order to remove any

base metal sulphates, e.g., copper sulphate, which would

g~ve rise to increased lime and cyanide consumptions during

leaching operations.

6. Cyanide leaching for the dissolution of the gold values in

the washed roaster calcine.

7. Carbon-in-pulp processing of the leached pulp, embracing

activated carbon gold adsorption followed by caustic cyanide

desorption (elution) of gold from the loaded carbon.

8. Electrowinning of the gold content of the eluted solution to

produce gold rich cathode.

9. Electrowon cathode and bullion, ex gravity separation,

smelted for the production of saleable gold ingot.
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It must be stressed that to date the only samples made available

for metallurgical testing were two wedges from drillhole BII,

designated BIIA and BIIC. These samples did not contain the

levels of copper and gold used in the feasibility study, but as

the test programme included an examination of core intervals with

specific chemical and mineralogical characteristics, e.g., high

gold/high sulphur, low gold/high non-sulphide iron, high copper,

and low non-sulphide iron, it was possible to derive reasonable

estimates of the response with the designated feedstock.

In line with the foregoing and the requirements of the current

study, the following metallurgical recoveries have been adopted,

the data covering both the cyanidation of "as produced" pyrites

concentrate and roasted pyrites concentrate:-

liAs produced" Roasted

pyrites concentrate pyrites concentrate

% Cu % Au % Ag % Cu % Au % Ag

ree. ree. ree. ree. ree. ~

Gravity concentrate 20.0 20.0 20.0 20.0

Copper concentrate 85 15.0 40.0 85 15.0 40.0

Pyrites concentrate 30.0 17.5 55.8 19.2

Tailings 15 35.0 22.5 15 9.2 20.8

From the above tabulation it can be determined that the

incremental gold recovery from roasting the pyrites concentrate

is 25.8%, thus making the inclusion of a roasting operation

mandatory.
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7.0 ANCILLARY BUILDINGS/SERVICES

7.1 Buildings

Buildings to be constructed or modified include m1ne office,

change house, explosives magazines, workshop and store as

well as security fencing.

7.2 Power

It is assumed that power will be provided from the Hydro

Electric Commission of Tasmania grid. The power supply to

Beaconsfield is already extended and at most only 3MW is

relatively easily available. The 6HW required for the

operating phase will be a major cost to the project as the

construction of a major new feeder will be required.

Once significant dewatering commences, a 2MW standby

generator will be installed on site to ensure continuity of

pumping operations during any mains power outage. This

generator should provide sufficient power to "hold" water

levels during the production phase, if a power failure

occurs.
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8.0 OTHER INFRASTRUCTURE

I 8.1 Land and Rousing

I

•
I

The land requirement is an estimate based on current

prices. This would include land for the production shaft,

treatment plant, tailings and water dams, etc. The proposed

land to be used lies between the south eastern town boundary

and the old BeaConsfield ore treatment plant.

8.2 Water Control

Housing is based on the requirement that only four senior

staff houses will be necessary.

The Blyth I S Creek flume will be a "lining" of Blyth' s Creek

to prevent water escaping from the Creek into the ground as

was shown to be the case during previous operations,

The surface water control is to divert water away from

potential points of ingress to mine workings. For example

the "limestone pits".

It

be

time

necessary.

Sewerage treatment is included to allow for treatment of

change house wastes.

The m~ne water discharge ponds are to allow a residence

for m~ne water prior to discharge into the Tamar system.

is believed that no treatment or chemical additions will

I
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9.0 CAPITAL COSTS

Capital cost quotations and calculations are included in

Appendix B. Computer model listings are included as Appendices D

and F for Cases 1 and 2 respectively.

Total capital costs by area are:-I
I
I
I
I
I'
I
I
I

I. Mine Development

2. Mining Equipment

3. are Treatment Plan

4. Ancillary Buildings/Services

5. Other Infrastructure

Total Direct Capital

Design and Project Management

(15% on items 1, 3, 4 and 5)

Contingency

(20% on item 1, 5% on item 2 and

15% on remainder)

Total Capital

($000)

33,221

3,964

6,630

5,331

1,060

50,206

6,921

8,803

65,930

I
I
I
I
I
I
I
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9.1 Mine Development Capital

Mine development capital cost calculations are summarised in

Table 9.1. On the advice of Hardcastle and Richards, their

1981 costs were increased by 10% and compared with

quotations from Thyssen and Roberts to determine costs used

in the study.

The figure of $4,500,000 for Hart Shaft tender/mobilize and

dewater/rehabilitate was a figure provided by Amax and was

based on a quotation for the dewatering of the Big Bell

Mine.



TABLE 9.1

MINE DEVELOPMENT CAPITAL COSTS

UNIT QUANTITY

1,000
2,173
1,960

126
1,250

250
500
250

55
1,250

250
195

450
743
285

300
1,485

143

70
200

1,000
500

4,000
270
150
150
800
500
150

TOTAL
($000)

1,750
4,960
1,225

126
1,250

250
1,175
2,150

510
125
195

250

750
1,485

950

RATE
$

2,000
100

750
1,485

950

1,880

8,200
2,150

225
250

8,200
2,450

225
250

70,OOO/yr
100
100

625

600
500
300

400
5,000

265
800
560

5,000

5,000

400
1,000

150

605
500
560

5,000

2,000
10,000

m
m
m

m
m

m

L.S.
m
m

L.S.
L.S.
L.S.
EST.
EST.

m
m

EST.

m
m
m3

m3

EST.

L.S.
m
m
m3

m3

EST.
L.S.
L.S.
L. S.

m3
EST.
L. S.

L.S.

m
L.S.
L.S.
L.S.
L.S.

ITEM

Preproduction Development - State 2
Ore and Waste Passes
Horizontal Development
Ventilation Rise

Production Shaft - Stage I
Tender/Presink/Headframe
Sink and Line
Plat Development
Excavate Loading Station
Excavate Pump Station (l,500mRL)
Equip Pump Station (l,500mRL)
Equip Shaft
Production Winder/House
Ropes/Conveyances/Load Station
Permanent Services
Demobilize

Production Shaft - Stage 2
Tender/Mobilize
Sink and Line
Plat Development
Excavate Load Station
Excavate Pump Station (1,320 RL)
Equip Pump Station (1,320 RL)
Equip Shaft
Ropes/Load Station
Permanent Services
Excavate Pump Station 0,185 RL)
Equip Pump Station (1,185 RL)
Demobilize

Hart Shaft - Ongoing Maintenance
Surface Diamond Drilling (Case I)
Surface Diamond Drilling (Case 2)
Hart Shaft Dewatering - Tender/Mobilise

- Rehabilitate
Headframe Winder (Amax + 10%)
Pump Station 1,864 RL

n n 1,669 RL
Underground Development (Case 1)
Underground Drilling (Case 1)
Feasibility Study

Preproduction Development - Stage 1
Ore and Waste Passes
Horizontal Development
Ventilation Rise

,~, ~

I
I
I

•
I
I
I
I
I
I

•
I
I
I

•
I
I
I
I
I
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The costs for equipping pump stations are estimates only,

and --include dam waH-construction, ground support--and pump

station piping, but exclude pumps, el~ctrics and rising

mains.

9.2 Mining Equipment Capital

Capital costs for equipment ~n this area were obtained by

budget quotation from respective suppliers. These

quotations plus calculations of equipment numbers required

and replacements are included in Appendix B. Quotations for

light vehicles, five and ten tonne trucks were obtained from

prev~ous R.G.C. studies.

The items listed ~n Table 9.3 can be regarded as initial

mining equipment capital.

TABLE 9.3

INITIAL MINING EQUIPMENT CAPITAL

UNIT COST TOTAL COST
ITEM ($) NUMBER ($000)

Air Leg Rockdrill 2,500 30 75
Scraper 20,000 10 200
Rail Loaders 20,000 5 100
Development Loader 55,000 2 110
Battery Locos 45,000 5 225
Granby Trucks 4,000 25 100
Tipping Ramp 3,000 5 15
Miscellaneous Rail Equipment 2,000 25 50
Auxilliary Fans 1,000 12 12
Stope Winch (It) 4,500 8 36
Service Winch (3t) 25,000 1 25
Diamond Drill 90,000 1 90
Miscellaneous Mining Equipment 1. s. - 150
Light Vehicles 15,000 6 90
Truck (5t) 75,000 I 75
Truck (lod 100,000 2 200
Front End Loader 140,000 1 140

Total 1,693
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The bulk of the capital expenditure is in the first two

production-years. Equipment costs are low, about $1.7

million, ignoring rep1acementes, as the mine is not highly

mechanised.

The costs may be reduced by the purchase of some second-hand

equipment.

9.3 Ore Treatment Plant Capital

Capital costs in this area were provided by John Butler of

R.G.C. These costs were derived from in-house data and

budget estimates for major items such as the roasting plant.

Total

Ancillary Building/Services

Crushing

Grinding

Gravity Plant

Flotation Plant

Roasting

Cyanidation and Gold Recovery

Tailings Dam and Sandfi11 Plant

Ancillary Pipe Work

Site Development/Buildings

I
I

•
I
I
I
I
I
I
I
I

•

9.4

9.4.1 Buildings

Buildings costs are estimates only.

provided $500,000.

($000)

650

500

80

250

2,200

800

1,000

150

1,000

6,630

Total capital
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Power

Power costs for ·mainspower supply '",ere provided by

the H.E.C. and are approximate estimates only:-

I
I
I
I

·.9.4.2

preliminary

Permanent

$25,000

$500,000

I

•
I
I
I
I
I
I
I
I
I
I
I
I
•

9.4.3

The permanent supply will have a long lend time •

The standy generator was a·budget price quotation ­

$530,000.

Electrical reticulation costs were obtained from

Merz, McLellan and Partners, electrical engineers

who worked on the project previously. Some

equipment has already been purchased by Amax and is

.assumed to be available at cost. Equipment ex Amax

~ $234,000, say $250,000.

Additional equipment to commence dewatering estimate

(MM&L) $180,.000,· say $200,000.

This equipment 1S sufficient for the submersible

pumps and the first pump station (1,864mRL). ERch

additional pump station requires a further

expenditure on electrical equipment of $113,000 plus

cables, say $160,000.

Dewatering Equipment

It has been assumed that the two Ritz 6,130 x 8

multistage pumps purchased by Amax will be used and

obtained from Amax at their original purchase price

of $73,000 each. Total cost = $146,000.



including motor and starter is $75,000 per pump set.
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pumps are included for the

Unit cost: $20,000.

19604 f1

6GT pumps will be

Budget price

Three multistage Ingersoll Rand

installed at each pump station.

Two submersible Flygt

bottom of each shaft.

•
I
I
I
I

•
I
I
I
I
I 9.4.4

An allowance of $20,000 per year 1S included for

miscellaneous pump purchases.

The following costs have been assumed for rising

mains:-

Ritz pumps $50,000

l,864mRL Station to Surface $25,000

l,669mRL Station to l,864mRL Station $25,000

l,500mRl Station to l,669mRL Station $75,000

Shaft Bottom Flygt Pumps $25,000

l,320mRL Station to l,500mRL Station $25,000

l,185mRL Station to l,320mRL Station $25,000

Air and Ventilation

I
I
I
I

9.4.5

Compressor budget price from Ingersoll Rand -

$241,000 say $250,000,

Main ventilation fan plus spare, plus installation

cost $40,000 (see Appendix A.21)

Connnunications

Estimates only:-

I
I
I

Hart Shaft

Production Shaft - Stage 1

Production Shaft - Stage 2

$15,000

$30,000

$30,000

•
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Other Infrastructure

All items are estimates only:-

Land ;;: $200,000

Housing = $200,000

Surface Water Control = $ 50,000

Blyths Creek Flume = $ 50,000

Mine Water Discharge Ponds = $250,000

Environmental Control = $ 50,000 initially, $IO,OOO/yr

Sewerage Treatment = $ 50,000



diamond drilling in Years 14 and 15.

10.0 OPERATING COSTS

Typical operating costs at full production (Year 5 figures) are:-

It is assumed that there will be no further development or
\

76.79

1. 33

12.93

6.21

0.96

1.00

5.67

7.23

17.95

9.89

10.60

73.77

3.95

38.11

8.40

12.69

13.64

$150.56

$/tonne ore milled

On-Costs

Engineering - Mine

- Services

Sub Total

Sub Total

Materials/Stores

Diamond Drilling

Mining - Stoping

- Dev. - Driving

- Dev. - Rising

- Services

Labour

Administration

Mining

Engineering

Ore Treatment Plant

Total Operating Cost/tonne Milled

Power (excl. treatment plant)

Ore Treatment Plant

Administration

19604(;

operating cost quotations and calculations are included in

Appendix C. Computer model listings are included as Appendices D

and F for Cases 1 and 2 respectively.

Mine operating costs per tonne are basically constant from Year 3

(first full production year) to Year 13. The only increases are

due to additional pump power and maintenance costs as the mine is

deepened and additional pumps become "operational.

I
~

I
~

I
I
I
I
I

•
I
I
I
I
I
I
I
I
I
I
I
I
I
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10.1 Mine Operating COSts

I
I
I

10.1.1 Diamond Drilling

Assume one drill, manned by two men operating from

Years 1 to 13 inclusive. Used for exploration,

stope outline and water cover drilling.

I
I
I
I
I
I
I
I
I
I

•
I
I
I

•

Performance 4 metres per manshift.

Stores $50 per metre.

$1. 33 per tonne

10.1. 2 "Stoping

Assume 15 tonnes per manshift.

Explosives - Assume two thirds gelignite, one third

Anfo, as many faces can be expected to be wet.

$2.20 per tonne

Ground Support - Ground conditions, particularly

hanging wall appear relatively poor.

$3.25 per tonne

Drill Steel - Used for blast holes and a significant

amount of rock bolting.

$4.00 per tonne

Fill Prep - Pass and manway extensions, plpes, etc .

$0.90 per toone

Miscellaneous Consumables - Scaling bars, blocks,

ropes) hammers, tools, etc.

plus 25% of above costs.

$2.60 per tonne



Drill Steel - For blastholes and rockbolting.

$82.00 per metre

Ground Support - Assume 10 rockbolts per end. No

timber has been included.

$31.00 per metre

Services - Includes rail} sleepers, air and water

pipes, ventilation bag.

$80.00 per metre

Explosives - Assume two thirds gelignite, one third

Anfo as many development faces will be wet.

$73.00 per metre

196048- 10.3 -

Assume development performance 0.7 metres per

manshift.

Miscellaneous Consumables - Calculated at 25% of

above items. Includes bars, slings, firing cable,

launders, pipe hangers, hand tools, etc.

66.50 per metre

Development - Drive and Cross-Cut10.1.3

I

.~
~

I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I

10.1.4 Development - Rising

Assume development performance 0.7 metres per

manshift.

Explosives - Gelignite only used.

$47.00 per metre

Ground Support - Four rockbolts per end.

$11.00 per metre
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Drill Steel - Fot blastholes and rockbolts.

$41.00 per metre

Services - Pipes, ladders, chains, pins, etc.

$46.00 per metre

Miscellaneous Consumables - As for driving.

$41. 30 per metre

10.1.5 Mining Services

Assume $1.00 per tonne for chute fronts, rail

turnouts, safety equipment, etc.

10.2 Engineering

10.2.1 Mine Maintenance

196049

I
I

•
I
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I

•

Maintenance costs for m~nlng equipment were derived

from figures provided by John Laugher - Underground

Maintenance Engineer at E.Z. Rosebery, Tasmania.

The Rosebery Mine uses significant numbers of the

equipment proposed in this study and should

therefore be a reliable source of cost information .

The costs for light vehicles, five and ten tonne

trucks and front end loaders are drawn from other

R.G.C. data.

Equipment maintenance costs are summarised 10

Table 10.1.
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TABLE 10.1

MINE EQUIPMENT MAINTENANCE COSTS

I I
NUMBER OF I COST PER I ANNUAL COST AT I

ITEM UNITS I UNIT/YR ($) IFULL PROD.($OOO)I

I
Air Leg Rockdrill 30 I 4,500 135.0

Scraper 10 I 4,100 41.0

Rail Loaders 5 I 5,000 25.0

Dev. Loader 2 I 14,000 28.0

Battery Loco 5 I 15,000 75.0

Granby Trucks 25 I 500 12.5

Misc. Rail Equip 25 I 250 6.3

Auxilliary Fans 12 I 250 3.0

Stope Winch 8 I 550 4.4

Service Winch 1 I 3,125 3.1

Light Vehicles 6 I 5,000 30.0

Truck (5t) 1 I 9,000 9.0

Truck (lOt) 2 I 17,500 35.0

Front End Loader 1 t 18,000 1B.0

10.2.2 Services

Hoisting

Estimate $60,000/yr - Hardcastle and Richards for ropes,

liners, etc.

Pumps

Ingersoll Rand 6GT - Multi Stage Centrifugal

$20,OOO/yr per pump installed.

Flygt - Shaft Bottom

$10,000/yr per pump installed.
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Miscellaneous PumpS

Estimate $20,000/yr total.

Compressor

Estimate $l,OOO/yr.

Standby Generator

Assume usage 1 hour per week.

$12,000/yr

Main Ventilation Fans

Assume $4,000/yr (10% of capital).

Buildings/Houses

Estimate $50,000/yr.

Contract Maintenance

Estimate $1.00 per tonne, that 1S $75,000 per year.

lO.3 Power

H.E.C. tariff B6 is applicable.

Supply charge per quarter $153.00

Demand charge per quarter $22.70 per kW

Energy rate 3.30¢ per unit (all units)

The mine dewatering system is the ma~n consumer of power.

As the mine is deepened, and additional pump stations are

required, so the total power demand and consumption

increases.

10.3.1 Power Demand

Power demand calculations are based on information

drawn from the Merz, McLellan and Partners study

produced for Amax. These sheets are included in



Pumping contingency is 5% of connected load.

Peak demand is calculated by allowing for full

pumping power and 80% diversity on remaining loads.

Table 10.2 indicates the technique used to calculate

total pump demand.

TABLE 10.3

INSTALLED kW AT FULL PRODUCTION (EXCLUDING PUMPS)

19G052- 10.7 -

Appendix C for dewatering phase, exploratory phase,

and operational phase. This information has been

modified where necessary to be compatible with the

development proposed in this study.

The demand calculations for other electrical

equipment are based on installed kW as listed in

Table 10.3 below.

I
Item kW Installed I

I
Production Winder 400 I
Hart Shaft Winder 165 I
Overhead Crane 30 I
Compressor 625 I
Ventillation 100 I
Surface Lighting 25 I
Welding 30 I
Underground Lighting 30 I
Scrapers 60 I
Diamond Drill 30 I
Transformer Losses 80 \
Contingency 10% 157 I

-0>'"

I
~

I
I
I
I
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I
I
I
I
I
I
I

•
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TABLE 10.2

PUMPING POWER DEMAND AND CONSUMPTION (CASE I)

YEAR -6 -5 -4 -3 -2 -I I 2 3 4 5 6 7 onwards

TOTAL WATER (l/s) 282 110 110 110 110 175 175 175 175 175 175 175 175

PUMPS IN USE AND AV. FLOW

150 I I132

150 110 110 110 110 150 150 150 150 150 150 ISO 150
132 25 25 25 25 25 25 25 25

110 110 110 110 150 150 150 150 150 150 150 150
25 25 25 25 25 25 25 25

150 150 150 150 150 150 150 150
25 25 25 25 25 25 25 25

150 150 150 150
25 25 25 25

150 150
25 25

Pump Station 1,500 RL
I.R. 6GT
I.R. 6GT

Pump Station 1,320 RL
I.R. 6GT
1. R. 6GT

Pump Station 1,185 RL
I.R. 6GT
1. R. 6GT

~TO=T=:=:Y=:=::=i=~=~~=:=::=~:=~=f~=~=~W=\=jd~~" I~ ~J ~~. ~: t· ~: I~· ~: I~~
~~~~ 6GT ·~~6~ ~OO~0~... 19~~0 ~900~'700 ~.'700 ~'700 ~'700 3~600 ~'600~'500~'500Flygt 180 180 180 180 360 360 360 360 360 360 360 360
~~=====i- - -. ---
TOTAL CONSUMPTION

(Av. kW per Hour) I I I I I I I I I I I I I I

Ritz No. 1 (470kW)
Ritz No. 2 (470kW)

Pump Station 1.864 RL
I.R. 6GT (450kW)
I.R. 6GT (450kW)

Pump Station 1,669 RL
I.R. 6GT
I.R. 6GT

I
I
I
I

I
I
I
I
I
I
I

I
Ritz 884
LR. 6GT 423 660 660 660 660 1, ') 75 1,575 1 t 575 1,575 2,100 2,100 2,625 2,625
Flygt 90 90 90 90 180 180 180 180 180 180 180 180

I
I
I
I
I
I

•



- 10.8 -

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

10.3.2 Power Consumption

The hourly power consumption for pumps is included

on Table 10.2. It is assumed that the pumps run at

this rate 24 hours per day, 365 days per year. Pump

consumption contingency is 5% of pump operating

consumption.

Calculations for power consumption of equipment

other than pumps is included in Appendix C.

Contingency in this area is 10% of equipment

consumption.

Annual consumption by equpment is listed in

Table 10.4.

TABLE 10.4

ANNUAL POWER CONSUMPTION AT FULL PRODUCTION (excluding pumps)

I I I
I Item I MWH Consumed I
I I I
I Production Winder I 150 I
I Hart Shaft Winder I 50 I
I Overhead Crane I 5 I
I Compressor I 1,875 I
I Ventillation I 880 I
I Surface Lighting I 110 I
I Welding I 30 I
I Underground Lighting I 180 I
I Scrapers I 90 I
I Diamond Drill I 45 I
I Transformer Losses I 700 I
I Contingency 10% I 411 II
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ITEM

10.4 Ore Treatment Plant

TABLE 10.5

ORE TREATMENT PLANT MATERIALS CONSUMPTION AND COST

Operating costs were provided by John Butler of R.G.C.

These costs were estimated from up-to-date information

obtained from recent R.G.C. gold studies.

The cost of consumables and rate of consumption are listed

in Table 10.5. below.

Grinding Media and

Flotation Lime

Flotation Collector

Flotation Frother

Cyanidation Lime

Cyanide

Water

Power

Maintenance Cost

Assaying

Miscellaneous

I I I
I RATE I COST \

1-------41-----+1---I
Linersll.Skg/tonne ore ISl,200/tonne I

Il.Okg/tonne float feed IS. 130/tQone I
!O.OSkg/tonne float feed!S2,500/tonne \

IO.OSkg/tonne float feedIS2,OOO/tonne I
\1.5kg/tonne calcine \S 130/tonne \

IS.Skg/tonne calcine ISl,500/tonne I
\ 1 cubic metre/ tonne are I \
17SkW hr/tonne ore I I

\ \S2.00/tonne orel

I ISI.OO/tonne orelI ISI.so/tonne oreJ

I
I
I

I
I

I
I
I
I
I

I
I
I
I

I
I
I
I

•



10.6 Administration Costs

Labour numbers, at full production, and wage rates are

listed in Table 10.6.

Labour numbers were estimated from first principles and

after discussions with Norman Mills and John Butler of

R.G.C. Labour wage rates were agreed with Norman Mills.

Labour on-costs were determined in discussion with Norman

Mills and after reference to other R.G.C. projects.

On-costs are about 22% of direct labour costs. The

attractive location of Beaconsfield means that

infrastructure and recruiting costs should be low compared

to other Tasmanian mining locations. Major cost items are;

payroll tax, superannuation and workers compensatiort.

196056- 10.10 -

These costs were determined using data from other R.G.C.

projects. This cost appears high at $10.60 per tonne, but

as only 75,000 tonnes of ore per year are hoisted, the total

annual cost is $795,000. Costs include the following areas;

audit and bank fees, cleaning, E.D.P., environmental,

freight, insurance, leases, legal costs, maintenance,

medical, postage, printing, stationery, rates and taxes,

consultants, safety, security, authority fees, donations,

sundry power and water, telephone and telex, temporary

staff, travel and accommodation.

10.5 Labour Costs

• <~

,I~
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I
I
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I
I
I
I
I
I
I
I
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Chief Engineer 55,000 1
Foremen 35,000 2
Tradesmen 25,000 8
Trades Assistants 23,000 3
Rock Drill Fitters 25,000 2
Pump Operators 23,000 5
Relief Tradesmen (15%) 25,000 3

Subtotal - Engineering 24

TOTAL OPERATION 161

Section and Classification Rate/Yr ($) Number

Administration

Mine
. .._", -Man'aget 75,000 1

Controller 44,000 1
Employee Relations Officer .31,000 1
Purchasing Officer 28,000 1
Paymaster '- 22 ,000 1
Storeman 24,000 1
Labourer 22,000 1
Clerks/Typist 17,000 3

Subtotal - Administration 10

I ~'"
~

.1
I
I
I
I
I
II
I
I
I
II
I
I
I
I
I
I
I
I
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TABLE 10.6

LABOUR WAGE RATES AND NUMBERS

Mine

Mine Superintendent
Mine Planning Engineer
Mine Foreman
Mine Supervisors
Draftsman
Surveyor
Chainman
Geologist
Sampler
Diamond Drillers
Stope Miners
Fill Prep. Timbermen
Fill Operators
Development Miners
Truckers
Winder Drivers
Braceman/Cage/Skip Operators
Mining Services
Relief Operators (15%)

Subtotal - Mine

Ore Treatment Plant

Plant Superintendent
Plant Metallurgist
Chemist
Foremen
Sample Prep/Assayers
Met. Clerk/Secretary
Operators/Labourers
Relief Operators (15%)

Subtotal - Plant

Engineering/Services

AT FULL PRODUCTION

55,000
35,000
37,000
30,000
25,000
26,000
18,000
35,000

. 20,000
28,000
38,000
30,000
25,000
38,000
25,000
28,000
25,000
25,000
30,000

50,000
35,000
30,000
30,000
25,000
17,000
25,000
25,000

1
1
1
3
1
1
1
1
I
2

24
4
2

10
8
5
3

II
11
91

1
1
1
4
5
1

19
4

36

1960;)7



11.0 FINANCIAL EVALUATION
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11.1 Financial Model

The financial model was written by Brian Smith of R.G.C.

Outputs for Cases 1 and 2 are included in Appendices D and F

respectively whilst Appendix E contains sensitivities for

Case 1. Sensitivity studies were not carried out for Case 2

as the base result was so similar to the Case 1 base result.

11.2 Revenue Statement

Listed below are the real metal prices assumed for this

study:-

Gold: A$ 400!oz

Silver: A$ 10!oz

Copper: A$2,OOO!tonne

The following metal is contained ~n concentrate or bullion

produced in each full production year.

COPPER CONCENTRATE BULLION TOTAL

Gold (oz) 7,235 36,559 43,794

Silver (oz) 3,215 3,155 6,370

Copper (tonnes) 531 531

11.2.1 Refinery Losses - Copper Concentrate

Data obtained from Owen Murphy of Tennant Trading

for this low grade copper, high grade gold and

silver concentratee

Refinery losses assumed:-

Copper - reduction in grade by 1%.

Gold - 4% of contained gold.

Silver - 10% of contained silver.
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11. 3.1 Inflation

11.3 Cash Flow Statement

11.2.2 Refining Charges - Copper Concentrates

Refining Charges - Bullion

Data .obtained from Tennant Trading.

Refining and t,ansport charges assumed:­

Copper - A$100.00 per tonne of concentrate for

reHning.

- A$50.00 per tonne of concentrate for

transport.

Gold - 1% of contained gold.

Silver - 1% of contained silver.

As.for Pine9reek evaluation.

11.2.3

I
I
I

I
I

I
I

Assume 6% per year .

. , ._._.ll; 3 •.2 Government Royalty

I
Royalty forumlae are included 1n Appendix C.

Royalty, during production years, 1S calculated as

3~% of gross revenue.

I
I
I
I
I

It may be possible to negotiate a reduced royalty

with the Tasmanian Government.

11.3.3 Company Taxation

No company tax has been calculated or deducted in

this study.

•



I I I I
I \ TOTAL I D.C.F. I N.P.V. I
I STUDY lOp. COST ICAPITALI YIELD !@ 8% REALI

I 1($/oZ Au)I($x106 )1(% REAL) I ($x106 ) I
I I I I I I
I CASE 1 I I I I I
I I I I I I
I Base \ 261.13 \ 65.9 \ 1.0 \ (21.9)

\I Metal Prices + 25% I 261.13 I 65.9 I 7.5 I (2.0) II Metal Prices + 50% I 261.13 I 65.9 I 12.2 I 18.2 I
I Capital - 20% I 261. 13 I 52.7 I 3.0 I (I3.9) I
I Operating Cost - 20% I 208.90 I 65.9 I 4.7

I
(11.3) II Metal Grades + 25% I 208.90 I 65.9 I 7.4 I (2.6) II Metal Prices + 25% ) I I I I II Capital - 20% ) I 208.90 I 52.7 I 12.8 I 17.1

II Operating Cost - 20% ) I I I I I
I I I I I I
I CASE 2 I I I I I
I I I I I I
I Base I 261. 13 I 65.0 I 1.6 I

(20.4) I
I I I I I II

Under current assumptions, the project is uneconomic, and it can

be seen that there is little financial advantage in Case 2

compared to Case 1.

·~~
I~

I
I
I,
I

,I,

1\
I
I
I
II
I
II
I,
I
I
I
I,

I
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11.4 Financial Results

The financial results are summarised in Table 11.1.

TABLE 11.1

SUMMARY OF FINANCIAL RESULTS

196060
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lfan~'8:Lreal D.C.F. yield is required to develop the project

then the following approximate variations would be required to

the study parameters:~

Metal Prices - increase of about 30%

- Capital Costs - decrease of about 50%

Operating Costs - decrease of about 35%

Metal Grades -.increase of· about 30%

Obviously a combination of lesser improvements in several of

these areas would have an equivalent effect. However, apart

from metal prices, it is extremely doubtful that these

improvements could be achieved.

Other avenues with potential to 1mprove the financial viabiity

of the project are:-

Reduction in the project development time

,<~ - An~increase in the ore tonnage per, .vertical metre ..

From information currently available, significant gains ~n

··either·4f· these areas appear .. unlikely.
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DEVELOPMENT PERFORMANCE

Assume overall performance 0.7 metres per manshift.

Development m~ners 10

Annual work days 250

APPENDIX A

196062

= 1,750 x 2.1 x 2.4 x 2.6

I
I

'.
I
I

Therefore annual development

= 0.7 x 10 x 250

= 1,750 metres

Assume average heading size

Tonnes development waste

= 22,932 tonnes

~.e. about 25,000 tonnes

2.1 x 2.4 metres

I
I
I
I
I
I
I

Development required per year to maintain production:-

Driving Footwall drive 400 metres

Stope cross-cuts 5 x 30 = 150 metres

Subtotal 500 metres

plus 10% 55

Subtotal 605 metres

Main cross-cut 300

Total 905 metres

Rising Stope rises 5 x 50 metres = 250

Misc. rises 100

Total 350 metres

Total Development = 1,255 metres

II This is approximately 50% below total planned development.

II This allows development to be in advance of production to allow for shaft

extension etc., as well as miscellaneous work not currently planned.

I
I
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STOPING PERFORMANCE

1. STOPE PRODUCTION

Typical stope advance

Width 2.5 metre

Height 2.5 metre

Length 1.8 metre

Volume = 11.25 m3

S.G. = 2.6

Tonnage = 29 tonnes

Assume one end per shift per working stope.

Two men per stope

Tonnes per manshift = 29

2

= 14.5 tonnes

Tonnes per stope per day (2 shifts)

= 29 x 2

= 58 tonnes

Ore tonnes required per day = 300

Operating stopes required

= 300

58

= 5.2

Say 6 to allow for missed ends, etc.

Due to fill prep aSSume a stope utilization of 70%

19(1063
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Therefore developed stopes required

= 6

0.7

= 8.6

Say 9 stopes.

Stope Labour

6 stopes x 4 men per stope

= 24 stope miners

Fill Prep

2 stopes x 2 men per stope

= 4 sandfill timbermen

Fill Placement

I stope x 1 man

= 1 fill operator
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= 534 + 728

MINE DEWATERING

(1,390 gpm)105 1/s

728 million gallons

(b) Total pump1ng - Next two years

104 weeks at 3 million gallons per day

= 2,184 million gallons

Effective dewatering

= 2,184 -104 weeks at 2 million gallons/day

Note the actual calculation for the 1,320 million gallons 1S

unclear.

= 1,262 million gallons

1.1 Mine Make 2 x 106 gallons/day

Average pumping rate required

1.2 Dewatering Voids plus Groundwater

(a) Total pumping - First 19 weeks

19 weeks at 6 million gallons per day

= 800 million gallons

Effective dewatering

= 800 - 19 weeks at 2 million gallons/day

= 534 million gallons

1.3 Total dewatering to "steady - state" over 2 years

and 19 weeks

2. The Hardcastle and Richards report "Conceptual Study for

Dewatering and Shaft Access, 26.2.1980" includes the following

calculations:-

1. The Allstate 1975 report is not clear on the calculations

(Chapter 7 pages 6 and 7), however, the following summarises my

interpretation of this section.

The documentation of techniques to be used, and volumes of water to be

removed, are not well documented in the Amax study.

I
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2.1 Mine Make

Using the Australian Groundwater Consultants figure

8.4 Ml/day

Average pumping 97 I/sec. (1,280 gpm)

2.2 Water in Voids

Total water ~n mined voids 700 x 106 litres, assuming

no fill.

To remove this in twelve months, the pumping rate

required is 22 llsec (290 gpm)

2.3 Ground Water

A.G.C. estimated 10,000 to 11,000 MI would have to be

drained off.

Allstate suggest 6,000 HI (1,320 million gallons - see

above). This includes water ~n voids.

The Allstate figure of 6,000 Ml was selected.

I believe this figure should be 5,750 MI less voids

(2.2 above).

: 5,750 - 700

: 5,050 Ml

To remove this volume in 12 months, pumpLng rate

required is:

: 5,050 x 106

365x24x60x60

: 160 l/sec

Note: This compares with the H & R calculation 6,000 MI Ln

12 months equalling 130 lis which is obviously an error.



7.2 Surface Water Control.

7.1 Indica~ions of ?revious Ra~es of F:ow.
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MINE ~:;:'NATERING; WATER CONTROL. 196067

By reference to Section 4.2 above, it will be seen that for the

eight years prier to the closing of the mine, water inflow was

at a rate of 3 million gallons per day for the majority of this

period, reducing over the last few years to about 2 million gallonsj

per day. i'

Inflow surges as water bearing strata were cut during mine develOP)

ment were a major problem for mine management, and between 1903 and':
"

1914 the maximum pumping capacity of the mine was increased from

3 million gallons per day to approximately 6~ million gallons per

day. This higher capacity was apparently adequate to deal with

surges of water inflow at the time.

The Tasmania Gold Mining Company recognised Blyth Creek as the

major source of water flow into the Tasmania goldmine. The creek

is thought to be a feeder to the limestone quarries which in turn

are connected through waterbearing strata to fissures in the mine

walls.

The previous operators diverted and flumed Blyth Creek with round

timber poles, a little of which is still evident today. A more

sophisticated approach is contemplated along the following lines:

1. A permanent diversion of Blyth Creek by way of an open channel

which will be constructed of earthen banks and sealed with an

impermeable base, to cut off the wide sweep of Blyth Creek

around the limestone quarry area.

2. On the advice of the Water Conservation and Irrigation

Commission, the most effective way to seal the diversion of

Blyth Creek would be, after the forming up of the new creek

course, to lay a bed of clay to a depth of one foot. This clay

would be mixed with Bentonite, pUddled to an optimum moistUre

content and compacted and shaped on the two sides, and the

base of the creek diversion. This would provide the most

effective impermeable seal to obviate warpr ~ppoaae throuah



Estimated Pumping Requirements for Mine Operation.

limestone beds. a~c is the procedure that would be acopted by

t~e W.C. & I.C. in these circumstances.

The use of dyes is planned as a means of positively cc~firming the

main source of inflow to the mine, and this can be done when

dewatering of Harts shaft has progressed some way.

19ti068
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The historical record of pumping requirements, which diminished

with the increasing depth of the mine, would indicate a static

requirement at 1500 ft. depth of workings, of approximately 2

million gallons per day to handle the natural inflow into the mine.

However provision must be made in the new installations for a

capacity sufficient to sta~d surges of water as water-bearing

strata are intersected by developmental headings: also for

capacity in the early years to cope with extra flow related to

lowering of the watertable in the surrounding countryside.

For these reasons, planned pump capacity is 6 million gallons per

day. This will give approximately 4 million gallons per day of

surplus capacity over and above the natural inflow into the mine.

Such surplus capacity will be fUlly used initially to dewater the

old workings, and will also be used to some extent in the early

period after initial dewatering, to handle the extra water inflow

related to lowering of watertable. However it is expected that

after a period the hydraulic gradient in the surrounding country

will be lowered to a point where the rate of inflow into the mine

proper will follow the pattern of previous pumping experience.

It is also possible that, in the event of the ore processing works

being located near to Blyth Creek and the limestone ~~arries (one

of two alternative locations being considered), the o~c quarries

could be used for fine tailings dumps and the tailing ~aterial

could contribute to the sealing of underground waterc=~rses.

Following completion of initial mi.ne dewatering, estimates in this

Report allow for the removal of 3 million gallons per day for a

period of two years, reducing to 2 .million gallons per day thereafte

The final pump installation in the dewatered mine will use 3,300

Volt power and will comprise:



This pumping set-up will cope flexibly with initial dewatering,

normal inflow, surge inflow, and the unlikely event of flooding of

the mine to any depth.

(d) Three centrifugal pumps (440 H.P. motors) with a combined 650

ft. lift capacity of six million gallons per day, to lift

water from the 635 ft. reservoir to drainage channels at the

surface.

(b) Three centrifugal pumps (360 H.P. motors) with a combined

500 ft. lift capacity of six million gallons per day, to lift

water from a reservoir at 1500 ft. to a reservoir at the 1000

ft. Level.

196069- A.8 -

(a) three submersible pumps (450 H.P. motors) with a combined

670 ft. lift capacity of six million gallons per day, to

lift water from the shaft sump to the 1500 ft. Level and to

cope with any water surges which may flood the lower workings.

These may be supplemented by centrifugal pumps on the 1650 ft.

and 1800 ft. Levels to deal with any continuing flow from

these Levels.

(c) Two centrifugal pumps (500 H.P. motors) with a combined 400 ft

lift capacity of six million gallons per day, to lift water

from the 1000 ft. reservoir to a reservoir at the 635 ft.

Level.



It is proposed to dewater the mine workings from Hartp shaft.

Power supply for dewatering will be provided by a diesel

generating station of approximately 3000 Kw capacity (refer

Section 11.2, items 15 and 16).

Repair of the shaft collar, which will include inter alia the

removal of the slabs of unreinforced concrete from near the

mouth of the shaft and the removal of broken timbers at the

mouth of the shaft, will permit the selection of one of the

196070

The main alternative would have been Grubb shaft which was

sunk in the Deep Lead formation. The upper 500 ft. of this

shaft had closed in at the date of mine closure to the extent

that this part of the shaft was accessible for rope haulage

only, not for haulage of men, materials or ore.

A requirement preliminary to the commencement of dewatering

is the repair of the collar of Harts shaft, where there has

been a collapse of some abutments and foundations of the old

shaft collar, and some undermining of the Harts shaft Winder

House.

Harts shaft has been chosen as the entry point into the mine

because it was the only fully serviceable shaft at the time

of mine closure, and the recorded data show the shaft to be

in solid ground (exclusive of some detrital material around

the collar) right through its full depth. Refer to Figure

7.2 where this feature is shown as part of a geological

interpretation of the Deep Lead channel, prepared by

Tricentrol in 1974.

The surface structures rema~n~ng at Beaconsfield from previous

mining operations include the exterior walls of the Harts

shaft winder house, the boiler house, and the Grubb shaft

winder house. They have historical significance in the local

context. It will therefore be necessary to underpin the walls

of Harts shaft winder house at an early stage of repairing the

shaft collar.

- A.9 -

(al General Approach (Base Case).

7.4 Initial Dewatering-Procedure and Timing.
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three shaft compartments for the lowering of pumps and

effecting of dewatering and lower shaft repairs.

The operation of restoring the shaft collar has been studied

by Pearson Bridge Pty. Ltd., which has provided the cost

estimate for this item. (Subsequent auger drilling in the

shaft area indicates that collar restoration may be simpler

and cheaper than forecast by Pearsc~ Sridge).

The attached Figure 7.1 gives a schematic diagram of connec­

tions between the three major shafts used for previous mining

operations i.e. Main shaft, Harts shaft and Grubb shaft.

The first stage of dewatering would be to the 635 ft. horizon,

in Harts shaft. From this horizon there are interconnections

to Main shaft, via a Riedler Pump Chamber, and a winze con­

nection between Harts and Main shafts. Therefore at the

635 ft. horizon it should be possible to determine that all

upper workings i.e. above 600 ft. R.L. have been drained by

the dewatering from Harts shaft.

The 600 ft., 715 ft., 815 ft. and 915 ft. Levels were

developed from Main shaft. Thus, once command has been

obtained of Main shaft, inspections should be possible from

underground of the effective dewatering, by the pumping from

Harts shaft, of the 715 ft., 815 ft. and 915 ft. Levels.

This is dependent on the extent to which the recorded blockage

of Main shaft as an airway at the 1000 ft. Level, caused by a

fall of timber from the 200 ft. Level, extends up the shaft.

The old mine plans show dams at each of the main crosscuts

from the various shafts to assist in controlling the rate of

water inflow to the pumps. The physical construction of

these dams is not known, but it is likely .that heavy timber

boards across the narrowed openings would have been used.

If it is found that these dams are holding back water as

dewatering proceeds, they c~n be demolished by an explosive

charge as they are progressively exposed by the lowering of

the water level in the shaft.

From the 1000 ft. Level Harts shaft was used to develop the

mine down to the 1370 ft. Level. Hence on each level there

is connection to mine workings and there exist crosscut

entries to the orebody up to 300 ft. in length.



From 1370 ft. to 1500 ft. there is a winze connection below

Harts Shaft of 8 ft. x 4 ft. dimension. There are also

crosscut connections between Harts and Grubb shafts at the

1000 ft. and 1370 ft. Levels.

The time taken to dewater the old mine workings down to the

1500 ft. Level cannot be calculated with certainty, being

a function of rate of water inflow, pump capacities used, and

the extent to which temporary repair work is necessary to the

timbers of the shaft.

These crosscuts are in Hanging Wall (in quartz-sandstone

beds), and apart from providing inspection points, the

crosscuts can be used for temporary storage dams, and if

desirable for positioning extra pumps to supplement the

shaft pumps.
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It is also assumed that. pumping will be at a rate of 3 million

gallons per day for two years after dewatering of the 1500 ft.

Level is achieved, representing a further effective dewatering

of the countryside of 1 million gallons per day or 720

million gallons over 2 years.

A period of 9 weeks has been allowed for the dewatering

operation to the 1370 ft. Level, and the 50% contingency

allowed on this item in the cost estimates in effect provides

for an additional 4 weeks, as costs are related primarily to

timing. A further 6 weeks (including contingency) is allowed

for dewatering from 1370 ft. to 1500 ft. Level. These period~

exclude interven.ing holding periods used for stage-pump

installations on the exposed Levels.

Given a rate of dewatering of 6 million gallons per day the

13 weeks of dewatering represents about 800 million gallons

pumped out. If one assumes that a "normal inflow" of 2

million gallons per day will recommence during draw-down,

then the 13 weeks represents at least 500 million gallons of

effective dewatering during the 13 week period.

It is intended that dewatering from the 1000 ft. to the 1370

ft. Level will be undertaken using the submersible pumps in

Harts shaft, and that the submersible pumps will probably be

transferred to Gru~b shaft for the final stage of dewatering

below 1370 ft. Level.

,
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At the end of this two years it is assumed that pumping will

diminisa to the nnbrmal" level of 2 million gallons per day.
~--- ,.'-_.- '.

The estimated 1320 million gallons of effective dewatering

of mine work~ngs and surrounding countryside mee~s the

estimate for t~~s item of several experienced mi~ing men.

Some detail of the planned dewatering operation is given in

the following text.

(b) Dewatering Procedure in Detail (Base Case).

Surface installations for the shaft repairs and for mine

dewatering are as follows:

a. Surface double· drum winch, capable of lowering a sinking

stage down to 1500 feet.

b. A temporary headframe over the shaft collar to enable

lowering and raising of the stage, and with an independent

sheave for a lightframe man cage, to lower men to the

sinking stage.

c. A fast winding winch for the man cage installation.

The three submersible pumps will initially be used to pro­

gressively lower the water level in Harts shaft. (Later they

form part of the permanent pump installation.) The submer­

sibles are suspended on their own columns, and it is intended

to use a sinking platform working above the level of the pumps

for temporary repair of shaft timbers and installation of

services, as described below.

Dewatering of the mine will be done in stages at approximately

500 - 600 feet intervals, and use should be made of the

Riedler pump chamber at 635 ft. as the first stage base.

There will be four stages of dewatering i.e. to horizons of

R.L. minus 635 ft., R.L. minus 1000 ft., R.L. minus 1370 ft.,

and R.L. minus 1500 feet. These stage intervals are governed

partly by practical considerations to maximise control of

water inflow surges during mine operation, and partly by the

availability of underground sites for locating water dams for

temporary storage, and the intention to undertake confirmatory

drilling from the 1370 ft. Level.
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1+1

RATE OF DEWATERING

Hence average pumping rate to cope with mine make after dewatering
is 97 lis (12809pm)

I

iii) Ground water

AGC estimated that the water in the ground that will be drained is
in the order of 10,000 - 11,000 Ml.

8 - 10 Ml/day
8.4 Ml/day

1.0 million tonnes
0.5 million tonnes (assumed)

1.5 million tonnes

Ore removed
Waste

Total

The rate at which water will be drained is dependent on the ground
transmissivity and the area of old mine openings.

Allstate believe 6,000 Ml (1320 million gals) will have to be
drained off.

Assume in situ density 2 tjm3.

Hence open volume = 0.7 x 106 m3 (assuming no fill)

It is necessary to allow a reasonable time for perched water to
percolate through in subsided areas and also a suitable period to
study the effects of surface subsidence and water table lowering
as the water is pumped out. Cn this basis a minimum time of
twelve months is considered practical for dewat~ring.

Hence average removal rate for water in voids is 22 l/s

i) Mine make

Allstate Report
AGe Report

Following an examination of the records and recommendations in the
Allstate 1975 Report and the Australian Groundwater Consultants Draft
Report No. 572, the following conclusions were submitted to Arnax for
further discussion with AGC.

ii) Water in voids

2.

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Assuming 6000 Ml is drained in 12 months, the rate of pumping
required to remove this is 130 l/s."

Hence pumping rate to remove water in 12 months:

Total 249

The water would be removed at an
(4.7 million gal/day).

Allstate took into consideration the
installed pumping capacity and also
when the mine was partially flooded.

·~.

t
i

r t
t
••,,'
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lis
lis
l/s

lis (2500 gpm)',,--
average--rate of 21.5 Ml/day

97
22

130

From mine make
From water in voids
From groundwater

The AGC figure appears high.
old records including maximum
rate at which the water roseI

I
I
I
I



The following assumptions will be used for this study:-

Allstate assume 2.0 x 106 gallons per day during operations.

196075
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1,320

290

2,110

3,720

100

22

160

=

282

Mine Make - 100 lis (as above)

Water in voids - not applicable

Ground water

In dewatering phase

5,050 Ml for 450 metres depth

= 11.2 Ml per metre

Mine vertical advance per year

= Annual in-situ tonnes mined

Total

Tonnes per vertical metre

= 62,500

2,500

= 25 metres

Mine Make

Water in Voids

Ground Water

Assume the following:-

(a) Dewatering Phase

(b) Operating Phase

1. PUMPING RATES

DEWATERING CALCULATIONS

• :I\\)~
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Ground water to remove per year:-

= 25 x 11. 2

= 280 Ml

= 9 lIs

say 10 lIs

Can be expected to fluctuate greatly.

Mine operations water

- Drilling

- Hydraulic fill

- Dust supression, etc.

At E.Z. Rosebery

Total water 1.0 x 106 gallons per day

Comprising about one third each

- Mine make

- Drilling, etc.

- Hydraulic fill

Daily production 2,400 tonnes

Water per tonne (drilling and fill)

667,000

2,400

278 gallons/tonne/day

At Beaconsfield producing 300 t.p.d.

Mine operations water = 300 x 278 x 4.55

24 x 60 x 60

= 5 1/s

1960'7G
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Summary operating phase:-

l/s ~

Mine Make 100 1,320

Ground Water 10 132

Mine Operations 5 66

Total 115 1,518

=

However, the historical pump1ng rate during the production year

1892 to 1912 was about 2,300 gpm (see graph).

It would seem imprudent to calculate pump costs for a rate lower

than this average.

Pumping rate required:-

175 l/s (2,300 gpm)

It would appear that the rate of 110 l/s would be appropriate

after dewatering during underground exploration from the Hart

Shaft. Once fresh vertical development and stoping commences,

the rate should be increased to 175 lis.
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COMPRESSED AIR SUPPLY

1. By First Principles

possible Operating Rockdrills

Stope Miners 12

Development Miners 6

Miscellaneous 2

20

Consumption 100 l/sec per machine

Air for rockdrills 100 x 20

: 2,000 l/sec

Allowance for leaks and m1nor equip 15%
: 2,300 l/sec

: 4,873 cfm

say 5,000 cfm

2. From Peele

Consumption for 20 rockdrills at sea level

Factor ;;: 11. 7

Panther consumption 204 cfm per drill

For 20 Drills : 204 x 11.7
: 2,398 cfm

plus 10% : 2,638

say : 2,750 cfm

196079
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3. Comparisons

I
I

Annual Tonnes

Tonnes/Day

Tonnes/Shift

Rosebery Hercules Nth Kalgt.rlie

600,000 50,000 125,000

2,400 200 500

800 100 250

Comments: Rosebery includes longhole drilling and compressed

air loaders. System heavily taxed in mid-morning.

Hercules distribution system poor with leaks. Additional

capacity required with introduction of longhole stoping.

Nth. Kalgurlie sufficient capacity.

I,
I
I
I
I

Installed Compo

Capacity (cfm)

Cfm/tonne/ shift

16,000

20

2,400

24

8,000

32

say

I
I
I
1
1
I
I
I,
I
I

Beaconsfield suggest capacity 25 cfm per tonne per shift.

Installed capacity ~ 150 x 25

~ 3,750 cfm

4,000 cfm



Peele suggests 50 to 1,000 c.f.m. per man on largest underground

shift employed.

:: 5.33

MINE VENTILATION

- A.20 - 196081

4

19/63 m2=

150

5.33

28 m3/sec

75,000 top.a.

300 t. p. d.

LSD t.p.s.

600,000 t.p.a.

2,400 top.day

800 t.p.shift (3 shifts)

150 m3/sec

Velocity = 28 m3/sec

19.63 m2

= 1.43 m/ sec

= 281 ft/min

Production/unit capacity

= 800

150

Production

=

In 5 metre diametre shaft

Cross section area = pi x 52

Capacity Required =

Production

Exhaust fan capacity

For Beaconsfield

E.Z. Rosebery

2. Quantity per Man Underground

1. Comparison on a Tonnage Basis

• 'b"Y\::>

I
I
I
II
I
I
I
I
I
I
I
I
I
I
I
I
I
I,
I
I



I
I

I
I
I
I
I
I

- A.21 -

E.Z. Rosebery

Day shift 250 men

Vent capacity 150 m3jsec

: (320,000 cfm)

Capacity per man: 1,280 cfm

For Beaconsfield

Day shift 60 men say

At 1,280 cfm per man

Capacity required : 76,800 cfm

: 36 m3jsec

At 1,000 cfm per man

Capacity required : 60,000 cfm
: 28 m3jsec

3. Main Fan Specification

196082

Ii E.Z. Rosebery 7 off

I
I
I

I

1.2 metre Diametre

Axial flow

75 kW

Maximum duty 28 m3 jsec at 1.5 kpa.

For Beaconsfield

1 fan similar to above plus 1 for spare.

Fan Cost - D. Richardson & Sons

Vent Installation Cost

Fans (2) 25,000

Freight 1,000

Power Foundations, etc. 14,000 say

$40,000



Time for drilling - 9 months

$200,000

2,000 metres at $100 per metre

3. Water Quality

APPENDIX B

29 January 1985

196083

$30,000

$30,000

$10,000

L. Newnham

$70,000 per year

Power

Wages

Maintenance

Mine water quired settling dams.

High Fe and As in mine water.

Precipitates rapidly on exposure to a1r

discharge quality good.

BEACONSFIELD

1. Ongoing Costs

2. Additional Surface Drilling Required
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,I MEMORANDUM 196084

ITO
From

ISUbject

Date

L.A. Newnham

If possible, all Reef intersections should be NQ-sized core.

Objective:

Whether or not to proceed with
mine and mill development .

Decision point 2:

Decision point 1: Whether or not to proceed with
the rest of the drilling program.

Stage 1 - Four holes, BIB to B21 inclusive, totalling
3000m (maximum). B18 and B19 should test the western
limits of the Reef between 1500 and 1600m R.L. B20 and
B21 should test the eastern limits of the Reef between
1450 and 1600m R.L. Time: 4 to 5 months, using two diamond
drill rigs.

Stage 2 - Seven holes, B22 to B28, totalling 5300m
(maximum), to complete proposed drill coverage of Reef.
Time: 7 months, using two diamond drill rigs.

P.A. Roberts

Beaconsfield Drilling Proposal

26th February, 1985

Approximately 8300m of drilling is required to carry out this
program, which should be completed in two stages with a decision
point in between,viz:

Two uncontrolled wedges should be obtained in the vicinity
of each major intersection.

_. _..,.------

Work Proposal:

To obtain 11 more major intersections of the Reef between
1600 and 1300m R.L. so that the Reef is covered by intersections
spaced approximately 100m apart over that depth interval.

TO establish an ore potential estimate for the Tasmania Reef
between 1600 and 1300m R.L. with sufficient confidence to
justify developing anew mine at Beaconsfield.

2.

1.
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10,000

80,000

3,700

$TOTAL

747,000

25,000

25,000

797,000

967,200

196085

31,500 54,000

4,000 7,000

1,500 2,500

8,000 10,000
---

45,000 73,500

1,800

6,000

47-,000

477 ,000

15,000

15,000

610,500

.?07,000

$Stage 2

3,000

1,000

2,000

1,200

4,000

22,500

28,500

33,000

270,000

10,000

10,000

290,000

B.3 -

TOTALS

/) l~
(av-.

P.A. Roberts

1.GEOLOGY

- Salaries + on costs

- Miscellaneous charges-stores,
transport, sample freight etc.

- Travel and Accomodation

- Outside Contractors-petrology,
metallurgy

Budgets:

2.DRILLING

- Outside Contractors (direct
charges $90/m)

- Analysis

- Stores

3.LAND ACQUISITION

- Miscellaneous

5.TUNNELLING/JOINT VENTURE COSTS

4.SITE PREPARATION/REHABILITATION

- outside Contractors

6.MOTOR VEHICLE EXPENSES

3.

• 'bC:J
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cost of $4.5 x 106 to clear

and dewater shaft and mine ~s

"reasonable to high".

~:'j-, .. -,/2 J. _. " ; .J";:'" t •• ~)!.t)()"~'--';
Hart Shalt

..~ ,',

55 to 9im~tres rubble

Last 12 to 15 metres through timber

Camera indicates shaft in good

condition below 91 metres.

• ':b«
~
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NOTES ON ~EACONSFIELD

Barrie Blanchard
1 .

1. Beaconsfield Shaft Blockage
'.- -- -,.

Austamax

19608G
22nd January, 1985.
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UNIT COST COMPARISON

SHAFT SINKING AND UNDERGROUND DEVELOPMENT

• '0"0
~

,I
a
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ITEM

1. Site Establishment

Collar + Pres ink (20m)

2. Sink + Line

(incl. temporary support)

3. Plat Development Breakoff/

Concrete

4. Plat Development

(incl. temporary support)

5. Load Station Excavation

6. Equipping (including steel)

7. Permanent Services

8. Demobilise

9. Production Winder/

Winder House

10. Equipment Load Station

11. Ropes, Conveyances, Load

Station, etc.

12. Horizontal Development

13. Raisboring 1.2m

l.6m

l.8m

14. Pump Station

Excavation

15. Water Control

196087

I I I II UNIT I H+R plus THYSSEN ROBERTS IBEACONSFIELDI
I I 10% ($) ($ ) ($) I STUDY ($)I

I I I I
I 1 I I I I
I L.S. 11,441,000 11,675,56012,037,0001 1',750,000 I
I I I I I I
I m 10,505 1 7,722 I 6,300 I 8,200 I
I I I I II L. S. 30,000

1 - I 60,000 I 30,000 I
I I I I I
I m 2,850 I 1,763 I 1,800 I 2,150 I
I I I I I
I m3 - I 220 I 225 I 225 I
I m 1,280 I 1,650 I 2,700 I 1,880 II L. S. 138,000 I 138,000 I 100,000 I 125,000 II L. S. 80,000 I 250,000 I 250,000 I 195,000 II L. S. 12 ,145,000 I - I - I 2,150,000 I
I I I I I I
I L. S. I - I 200,000 I - I 200,000 I
I L. S. I 506,000 I - I - 1 510,000 I
I I I I I I
I m I - I 1,764 I 1,200 I 1,485 I
I m I - I 1,000 I 500 I 750 I
I m I - I 1,200 I - I ) I
I m I - I - I 700 1

) 950 I
I m3 I - I 293 I 200 I 250 I
I I I I I I
I L. S. I - I - II ,000,0001 I
I I I I I I
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SHAFT SINKING AND UNDERGROUND DEVELOPMENT

COMPARISON OF QUOTATIONS

S'pecifications

Shaft - Circular 5m diameter, concrete lined

- Depth 625m including 20m presink'

Plats - Five plats, 100m each

Load Station - One off at 560m3

Pump Station - One off at 5,OOOm3

Shaft fully equipped with winder, conveyences, guides,

ropes, serV1ces, etc.

Ore and Waste Passes - 400 metres at 1.2m diameter

Horizontal Development - 1,000 metres at 2.1m x 2.4m

Ventilation Rise - 150 metres at 1.8m diameter

19f';088
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I I I I I
ITEM I UNIT I QUANTITY I H+R plus I THYSSEN ROBERTS I

I I I 110% ($000)1 ($000) ($000) I
I I I I I

I I I I I
1. Site Establishment I 1. S. I I 1,441 I 1,678 2,037

I Collar + Presink (20m) \ I I I
2. Sink + Line I m I 605 I 6,356 I 4,672 3,812

I
(incl. temp support) I I I I

3. Plat - Breakoff I L. S. I 5 I 150 I 300

4. Plat - Development \ m I 500 I 1,425 I 882 900

I 5. Load Station I m3 I 560 I 315 *1 123 126

6. Equipping I m I 625 I 800 I 1,031 1,688

I 7. Permanent Services I L.S. I I 138 I 138 100

8. Demobilise I L. s. I I 80 I 250 I 250

I I I I I I
Sub Total I I I 10,705 I 8,774 I 9,213

I I I I I I I
I I I I I I

9. Production Winder/ \ L. S. I I 2,145 I - I - I
I Winder House I I I I I I

10. Ropes, conveyances, load I L. s. I I 506 I - I - I
I station t etc. I I I I I I

I I I I I I
I Sub Total I I I 2,651 I I I

I I I I I I

I I I \ I I I
11. Horizontal development I m I 1,000 I - I 1,764 I 1,200 I
12. Ore & water passes I m I 400 I - I 400 I 200 I

I 13. Ventilation rise I m I 150 I - I 180 I 105 I
14. Pump station I m3 I 5,000 I - I 1,465 I 1,000 I

I I I I I I I
Sub Total I I I I 3,809 I 2,505 I

I I
I

I
* Equivalent to one plat (estimate). \

I
I
I
I
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SHAFT COSTS ~ HARDCASTLE AND RICHARDS

George Deutsch (03) 347 1311

196090

6th February, 1985

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Comments on "Beaconsfield Mine -;Order of Magnitude Study, July 1981".

1. Shaft sinking timing still appropriate.

2. Costs have not r1sen greatly, say plus 10%.

-
3. Costs are "order of magnitude"

~ no engineering

--~ < no contingency

4. Winder proposed in study

400 kW friction type

--~-,._., iriore~'power'-if doubTe drum

Conveyences - skip/cage and counterweight

5. Power consumption 1 to 2 kW hr/tonne

very approximate, would include servicing

6. Operating costs for materials - ropes, liners, etc.

-$50,000 to $60,000 per year.

7. Sink on possible if planned for.

8. Concerns - Subsidence around shaft and town as water

is drawn down.

Water during sinking. Chances of problems

increase with depth.



ITEM UNIT RATE QUAN TOTAL
$ $'000

A. Site establishment and
collar construction loS. 480

B. Install equip and
commission for sinking loS. 830

C. Sink and line m 6,960 620 4,315

D. Plat development m 2,355 650 1,531

E. . Temporary support,
cover drill i ng L.S. 877

F. Plat concrete lining each 30,000 7 210

G. Equip shaft including
shaft steel m 1,164 640 750

H. De-mobil i se L.S. 80

J. New production winder
&winder house loS. 1,950

K. Ropes, Conveyances,
Loading Station, convert
head frame for production lo S. 460

L. Permanent Services (Supply) L.S. 125

TOTAL $11 ,608

Estimated - Say $11.600,000

TABLE 5 - COST ESTIMATE 5M DIAMETER SHAFT TO 640M

FROM H & R REPORT - "ORDER OF MAGNITUDE STUDY", JULY 1981
1+1196091- B.9 -



',r

Shaft 5 metre internal diameter, concrete lined.

Tabulated below 1S cost and timing data for the proposed shaft.

1. Power available '~n site
!
'2:' Water available on site

3. Camp accomodation and messing included 1n price

,4. Hart Shaft dewatering not included

5. Topsoil depth 3 metres

'6. Spoil disposal distance 200-300 metres

; 7. ReasonablegroUI1d

'8. Permanent headframe and winders not included

'9. - No permanent pumps, electrics, etc.

\0. No und~rground crusher excavation

ll. No allowance for major water - up to 50 gpm acceptable.

19(:;092

January 1985

922 1955

- B.10 -

Lars Larsen

THYSSEN MINING CONSTRUCTION

FOR BEACONSFIELD

SHAFT SINKING

Assumptions,

• "SO;)
~
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ITEM UNIT RATE QUANTITY TOTAL TIME
($) ($OOO) (MONTHS)

Stage 1

1. Establishment L.S. - - 1,400 2
2. Collar and Pres ink m 13,778 45 620 3
3. Sink (incl. temp support) m 4,622 555 2,565 )
4. Line (200 mm) m 3,150 555 1,748 ) 8
5. Load Station (incl. support) m3 220 560 123 1
6. Plats (3 x 100m) (2.1 x 2.4m) m 1,763 300 529 )
7. Horiz. Dev. (2.1 x 2.4m) m 1,764 1,000 1,764 ) 10
8. Raise Bore Passes (1.2m) m 1,000 400 400 )
9. Raise Bore Vent Rise (1.6m) m 1,200 550 660 ) 1

10. Disestablishment L. S. - - 250 1
11. Insurance L.S. - - 121
12. Pump Station m3 293 5,000 1,467 3.5
13. Equipping - Guides, Sets m 1,650 600 990 )

- Pipes m 230 -600 138 ) 3
- Load Station L.S. - - 200 )
- Insurance L.S. - - 16

Engineering & Project Management

Items 1 to 11 (7%) L.S. - - 700
Item 12 (7%) L.S. - - 100
Item 13 (10%) L.S. - - 133

STAGE 1 TOTAL 13,924

Stage 2

14. Sink (inc. temp support) m 4,622 200 924 )
15. Line m 3,150 200 630 ) 3
16. Plats (2 x 100m) m 1,763 200 353 2
17. Raise Bore Passes m 1,000 300 300 )
18. Raise Bore Vent Rise m 1,200 200 240 ) 1
19. Equipping - Guides, Sets m 1,650 200 330 )

- Pipes m 230 200 46 ) 1
20. Insurance L.S. - - 36

Engineering & Project Management

Items 14 to 20 (7%) L. s. - - 210

STAGE 2 TOTAL 3,069

STAGE 1 & 2 TOTAL .- 16,993

• O)~
~

I
I
I

••
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

- 5.11 -

THYSSEN

196093
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FOR BEACONSFIELD

February 1985

922 7244John Wright

ROBERTS CONSTRUCTIONSHAFT SINKING

I
I
I
I
I
I
I
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I
I
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I
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I
I

!,~ ,~ r· _~:, -: -

l.~ Two shafts - 600 metres deep

~,~., 800 metres deep

2." Diameter ·5 ,metre inside concrete

3. ~Establishment includes:

Preparation of area

30 metre presink

.So~e capital write-off

Headframe -hire

Offi(;es

Formwork

_Grabs

Electrics

4. Sinking 6 'days per week.

~ :'h- -Water make in shaft acceptable

without penalty .at Golden Crown

is 15k litres per hour about

55 gallons per minute.

6. Sink and line rate 14 metres per week.

7. The 1,000 metres of horizontal development

would be performed with track mounted equipment.

8. No works insurance included.



ITEM UNIT RATE QUANTITY TOTAL TIME
($ ) ($000) (WEEKS)

Stage 1

1. Establishment, collar and L.S. - - 2,100 30
pres ink 30 metres

2. Sink m 4,300 570 2,451 )
3. Line m 2,000 570 1,140 ) 42
4. Plat - Breakoff L. S. - - 60 1
5. Plat (3 x 100m) (2.1 x 2.4m) m 1,800 300 540 )

6. Horiz. Dev. (2.1 x 2.4m) m 1,200 1,000 1,200 ) 37
7. Load Station m3 225 560 126 )

8. Pump Station m3 200 5,000 1,000 ) 26
9. Raise Bore Passes (1.2m) m 500 400 200 )

10. Raise Bore Vent Rise (1.8m) m 700 600 420 ) 6
11. Services & General Support L. S. - - 100
12. Water Control L.S. - - 1,000
13. Equipment Installation m 700 600 420 9
14. Equipment - Steel Sets/Guides m 2,000 600 1,200

(Est)
15. Demobilisation L.S. - - 250 4

TOTAL 12,207

~~
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ROBERTS

196093



(a) 3 tonne Battery Locomotive

$20,000.00

- B.14 -

Frank Quilty (09) 446 8844

19609G

January 1985

$1,800.00

$1,000.00

$1,500.00

$4,000.00

$3,000.00

30,000

8,000

5,000

43,000

$45,000.00

Envirotech 517 1855

Kevin Hutchison

CAPITAL COSTS

Hauling capacity - 5 x 2 tonne granbys

Chain drive

$30,000 with battery box (no batteries)

Battery $4,000 each

Charger (oil cooled) $5,000 each

2 tonne

Ramp

Total per unit

Loco

Battery (2)

Charger

Total

Say

5 h.p.

10 h.p_

(b) Granby

(d) AuxilIary Fans

(c) Sidetippers (1.25t)

Mining Equipment

I.--Eimco 12B

Rail Bogger

2. Gemco·

.~
~
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I 1960n7
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• 3. Sullivan Machinery Australia

I Graham Morrison (045) 799 347

I 2 Drum Scraper Winches

I 15 h.p. Electric $15,000.00

25 h. p. Electric $25,000.00

I
15 h.p. Air $18,000.00

I
Assume 15 h.p. Electric $15,000.00

Starter etc. $1,500.00

Hoe $3,500.00

I Total $20,000.00

I 4. Atlas Copco Peter Coxon 622 4444

I
(a) Panther Rockdrill BBD-90W $1,470.00

Air Leg $890.00

oil Bottle $70.00

I Total $2,430.00

I (b) Falcon Stoper $2,580.00

oil Bottle $70.00

I $2,650.00

I
(c) Diamond Drill

Diamec 251 Drill $31,000.00

I
Power Pack $52,500.00

Pump $5,000.00

Electrics (say) $1,500.00

I Total $90,000.00

I (d) Cavo 310 $54,000.00

I
( e) Winch

1 tonne AI0 $4,300.00

I
2 tonne A20 $7,100.00

•
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- B.16 -

(f) Rockbolt Pump - IISwell ex fl $4,500.00

(g) Compressor

ZR6AE 1660 1/ sec (3,500 cfm)

$200,000.00

Cooling Tower $20,000.00

(h) Integral Steel Grinder

LSD 64 $2,000.00

(i) Face Pumps

"Whirler" $1,200.00

Diaphragm $1,800.00

196098
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At full production - 75,000 topoyo

CAPITAL - MINE PRODUCTION EQUIPMENT

Air-Leg Rockdrills

Operating 6 Stopes x 2 12

3 Dev Crews x 3 9

19tiOn9

9

1

10Total

21

At 75% availability 28

plus spare 2

Total 30

Battery Locos

Production 2

Development 2

Spare 1

Total 5

Scrapers

Total for stopes

Spare

Cavo 310

Development 1

Wide Stope 1

Total 2

Granby Trucks

4 x 5 truck rakes 20

5 spare 5

Total 25

Rail Loaders

Development Crews 3

Spare - Level cleaning etc. 2

Total 5

· ~~";
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Tipping Ramp

1 per level

Plus 1 spare

Miscellaneous Rolling Stock

Timber/gear trolleys

Side tippers

Slimes tr~ucks

Miscellaneous

Total

Auxilliary Fans
1 per Development crew
1 per Stope
Spare

Total

Stope Winch
1 per operating stope
Spare

Total

Service Winch

1 only

Diamond Drill

1 only

Miscellaneous Mining Equipment

Includes Hand tools

Rail turnouts

Chute fronts

Crib rooms

Safety equipment

Etc.

$75,000 per year.

- B.18 -

10

5

5

5

25

3
6
3

12

6
2

8

196100
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Light Vehicles

Mine Manager

Mine Superintendent

Mill Superintendent

Engineering Superintendant

Miscellaneous

- B.19 -

1

1

1

1

2

196101

Total 6

Truck - Hiab 5 tonne

1 only

Life 5 years

shaft to mill or dump

per hour

per shift

400

10

40

Required trips per day =

Truck - Ore 10 tonne

2 to handle ore and waste from hoisting

i.e., 100,000 tonnes ore plus waste

1 Shift per day (environmental reasons)

250 days per year

400 tonnes per day

Operating time 6.5 hours per day

50 minutes

= 325 minutes

I
I
I
I
I
I
I
I
I
I
I

Total time per trip say 15 minutes

Trips per day per truck = 325

15

= 21.7

Trucks for 40 trips = 2 on an ore shift basis

Life 5 years say.

I Front End Loader

Cast 950B

I
I

For general work at mill and mine.

1 only

Life 5 years

I



WILLIAM ADAMS TRACTORS

Ian Gatehouse

F.E.L. 950B Bucket and teeth

$85,000

13th February, 1985

196102

$140,000

$115,000

(003) 44 5311

- B.20 -

..'. -'
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. . ROPS 'cabiri

List price

F.E .L. 936

F.E.L. 930

I""
~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



- B.21 - 196103

A$~.~
(). (,S-

0.50
0.01
O.2~

2.20
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Approximate cost estimate $25,000 maxLmum.

Complete re-examination would be required as

soon as possible. The Beaconsfield area is

"very awkward and the system heavily taxed".

.~

1"-;
,

I
I
I
I
I

POWER SUPPLY

.·Robert WHkinson -_.

I. 3MW Supply - Temporary

- B.22 -

HYDRO ELECTRIC COMMISSION

20th February, 1985

(003) 32 6111

I
I
I
I
I
I
I
I
I
I
I
I
I
I

(Note: the Golconda tailings operation will

utilize 1MW)

2. .6MW SnpplY"~ Permanent

.~."'.,"~-:- :.~" ..
Ve,:r,approximate cost estimated - $500,000.

No d·es1gn WOrk has been done. For example,

.a submarine cable alone would cost $100,000 •

. Six months investigation would be required
.' .-:<:......~.,-~..,"~--,>._ .... -",." --.-'

and a total of several years lead time prior

to supply.

3. Power Tariff

The appropriate tariff LS 86.

Supply charge per quarter - $153.00

Demand charge per quarter - $22.70 per kW

Energy rate - 3.30 cents per unit.
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G ""~ W",l-t"-f7:.

c::>~. 4'SJ 2S ({

OUR REF EMD40B

U R G E N T

REGARDS

THIS IS AN URGENT MATTER ~qfifiqqR~~~fifiRfiftRfi

TRUST THIS MEETS YOUR PRESEN- EGU;RE~ENTS.

IN RESPONSE TO YOUR REOUEST FOR BUDGET PRICE FOR 2MW DIESEL GENSET,
WE OFFER FOLLOWING :
ONE MIRRLEES BLACKSTONE 16MB1.90 ENGINE COUPLED TO ALTERNATOR
OPERATING AT 1500RPM DEVELOPING 2029KW AT NTP CONDITIONS MOUNTED
ON FABRICATED STEEL BASEPLATE COMPLETE WITH STARTING AIR SYSTEM,
FUEL SYSTEM. EXHAUST SYSTEM, COOLING SYSTEM COMPRISING AIR/AIR
RADIATORS SUPPLY AND DELIVER TO SITE. $440.000.
ADDITIONAL SUM FOR SWITCH/GEAR AND CABLING BETWEEN ALTERNATOR ABD
BREAKER $30,000
INSTALLATION DEPENDENT ON SITE CONDITIONS. ACCOMMODATION COSTS
ETC. BUT ESTIMATE $30,000
PROVISION OF ACOUSTIC/WEATHERPROOF ENCLOSURE (WHICH WOULD OBVIATE
NEED FOR BUILDING) CJO,COD.
ABOVE PRICES BASED ON CURRE\T EXCHANGE ~ATE. INCLUDE DUTY AT RATE
OF 2 PERCENT ON ENGINE. SALES TAX EXCLUDED.

HSE MELB .....

5
HAWKENG AA30631.
CONGOLD 141420373

DIMENSIONS OF SETS (EXCLUDING RADIATOR) 6000 X 2000 X 2500 HIGH.

TIMEOUT
/12:57 REF=IN-72 TIMEOUT. DURATION 00:05:43

'"CONGOLD AA20373
HAWKENG AA30631

RENISON SYDNEY
7.2.85. H021165
ATTN MR R. HANSON
FROM G.F. WALTERS

FUEL CONSUMPTION 0.202 ;\6 PER ;" HR 'IoiHICH E'ilUATES TO APPROX. 38Q
LITRES PER HR AT FULL LOAD. (~E HAVE INCLUDED FOR 5000) LITRE
STORAGE TANK).

11.HOS' 2.TELEX fifiRflRftRRRflflflRflfiflRRRflRflRRflflfiRfl
2~ ~



HECT 22 KV LINE EXTENSION

SUPPLY. + INSTALLATION OF CABLES

SVI'PLY'''INsT1ILL:PUMP CONTROL' CABINET

......
1ft

><
~..
'"'"~

........
>e
~..
'"'"~
"1ft

,

J_E~~i__,---J
~),!,.D..__I --'~-l

A::l-K. ---~ ~._-.

J.' ~. ~~

.T ',L'.':--

DISTANT END CLEARED. DURATION 00108.10

o~. ,;2.{';2..S 2.+
+ PARTNERS

YOUR TELEPHONE REQUEST OF 11/2/85.REF. "';" ;;--. F

"" H ,-----.--,

--,,--;,~. '-=~- --=i
PURCHASE PRICES (1981-82) OF ELECTRICAL EilUIPI1 -:'1':iTliJi-i\---i
ON SITE OR IN STORAGE IN SYDNEY + MELBOURNE AR: ':·;-'······,·X--i

A.1. ON SITE: ONE 3000 KVA 22/3.3 f<V TRANSFORMER ~.n"'"~;j'_:--:
ONE 400 KVA 303 KV/415V TRANSFORMER ~ '~_:.'-:':_f
ONE 22 kV VOLTAGE TRANSFORMER
ONE 22 KV OUTDOOR CIRCUIT BREAKER

.•. '$77,000

A.

FOR' ROD HANSON

BEACONSFIELD GOLD MINE

D. ONCE FIXED PUMPS ARE INSTALLED AT 194 M LEVEL AND DIESEL
SETS ARE INSTALLED. ADDITIONAL 3.3 kV SwITCHGEAR MUST BE
ADDEO TO THE SWITCHROOM AND 3.3 KV SUSPENSION CABLES HUNG
IN THE SHAFT. IF ADDITIONAL FIXED PUMPS ARE LATER INSTALLED
AT THE 380 M LEVEL, MORE sUSPENSIONCABLES AND 3.3 KV
SWITCHGEAR AGAIN WOULD BE REQUIRED.

INSTALLATION AND COMMISSIONING OF SWITCHGEAR
AND TRANSFORMERS.

WE ARE UNABLE TO GIVE YOU A QUICK ESTIMATE FOR THIS FUTURE
WORK. ABOUT TWO MAN DAYS' ENGINEERING WORK BY US WOULD BE
REQUIRED TO PRODUCE A REASONABLY RELIABLE FIGURE. ~OULD

YOU LIKE AN ESTIMATE OF FEES WHICH WOULD APPLY?

E. IF THERE 15 A R~ASONABLE CHANCE OF THE DEWATERING PROJECT
PROCEEDING. WE RECOMMEND STRONGLY THAT YOU REsTAKE YOUR
CLAIM WITH HECT FOR THE NECESSARY 3 MVA POWER SUPPLY. LOCAL
POWER SUPPLY LOADS IN THE AREA MAY' HAVE CHANGED SINCE 1982.

A.3. STORED IN SYDNEY:
ONE 3.3 KV MOTOR CONTROL CUBICLE FOR 3 MOTORS
TWO BATTERY/BATTERY CHARGER CUsICLEs
ONE HOIST FOR ABOVE

... $113.000

REGARDS
NICHOLAS
MERZ + MCLELLAN
MELBOURNE
3.45PM$
CONGOLD AA20373
AMBERVC AA30930
115:45 REF-IN-89

A.2. STORED IN MELBOURNE
TWO 3.3 kV CIRCUIT BREAKER CUBICLES
ONE RELAY CUBICLE
ONE 3.3 KV NEUTRAL EARTHING Rr.SISTOR

• w • $44,000

COMPLETION OF 22 KV sWITCHYARD.INCL STRUCTURES
AND FOOTINGS

MISC LIGHT AND POWER
•.• $180,000

(NOT INCL.COMPLETION OF SWITCHROOM BUILDING)

C. DIESEL GENERATORS ARE NOT NEEDED UNTIL SHAFT IS DEWATERED
TO THE 194 M LEVEL. AT WHICH TIME MEN WILL BE WORKING ON
INSTALLATION OF FIXED PUMPS. AMAX ESTIMATED A b MONTH
PERIOD TO DROP WATER LEVEL THIS FAR. IN ESTIMATING FOR
DIESEL SETS DO NOT FORGET FUEL STORAGE. CONTROLS. ELECTRICAL
PROTECTION. CABLING TO sWITCHROOM. NOISE INSULATION. ETC.
THIS WILL BE A RELATIVELY LARGE INSTALLATION.

B. EXPECTED ADDITIONAL ELECTRICAL COSTS TO Gr.T RITZ PUMPS
AND WINDER OPERATIONAL (ROUGH ESTIMATE ONLY)
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Purchased for Beaconsfield project, but still owned solely by Amax.

RITZ SUBMERSIBLE PUMPS

Purchase price $73,000 each.

.~

l"'r
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Model

Power

Number

- B.25 -

Ritz 6,130 x 8

470 kW

2 off

196107



including 450 kW TEFC motor $26,000

Beaconsfield Centrifugal Pumps

Aldrich reciprocating pump

price about $30,000

19t1108

January, 1985

- B.26 -

$10,000

450 kW

8 inch suction

6 inch discharge

150 l/sec at 200 metres

2,950 r.p.m.

$64,500

Dandenong

Paul Van Veenendaal (03) 791 3311

Martin Hibbert

Ingersoll Rand 6GT

Capacity

Pump Speed

Price

Starter price

Power consumed

INGERSOLL RAND

Pump proposed:

Desliming pump

•
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Flygt B2400 HT $17,600
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FLYGT AUSTRALIA LIMITED

90 kW

Cable $42/metre 415V

- B.27 -

Jim Calderwood.

196109

11 February 1985



- B.28 -

8 inch diameter (200 mm)

Galvanised, victaulic

196110

10,360

20,720

$25,000

22,792

$25,000

$70,000

$25,000

say

as above

2 mains

say

valves, etc.

Price to E.Z. $315.36 for 6.5 metres

Couping 21.35

'.fqtal 336.71

Cost per metre $ 51.80

plus 10% bends,

Assume pipes

RISING MAINS January 1985

Surface to 1,864 metres Pump Station

Say 200 metres

Ritz pump columns at say $100 per metre

Length 250 metres (Assume 10 inch pipe)

Cost 2 x 250 x 100

= $50,000

Shaft bottom Flygt pumps

1,864 metre Pump Station to 1,669 metre Pump Station

Say 200 metres

1,669 metre Pump Station across 1,590 metres Level to

1,500 metre Pump Station

Length 550 metres, 2 mains.

I
I
I
II
I
I
I
I
I
I
I
I
I
I
I
I,
I
Ii
I
I



Packaged centrifugal compreSSor

Cooling Tower

Starter

installation say

Receiver not necessary

Maintenance cost very low

Total capital

iNGERSOLL - RAND

19fi11i

January 1985

$1 ,000 per year

$20,000

$25,000

$25,000

$170,000

$241,000

6544

6544

say

- B.29 -

(03) 699

(03) 699

110 psi

850 kW

622 kW/hr

John Massey

Martin Hibbert

4,000 cfm

CiiRX 115-02

Motor

Consumption

,.
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CUrtVE, DIMENSIONS

- B.30 -

APPROX $5001

DETAILS {P~RFORMANCE

C;\l Rl::I~UEsr.

0-:::" ..~ II . 0 54 I

VENT FAN

111:26 REF=IN-116 DISTANT END CLEARED. DURATION

V27753

ATT:- R. HANSEN
RE:- BEACONSFIELD MINE ­
OUR REF:- 30030/321/85

DUTY:- 2BM3/S AT 1.5KPA (MAX)

FAN - 4B" DIA ADJUSTABLE PITCH AXIAL ~LOW FAN WITH PRE-ROTATOR
VANES, OUTLET DIFFUSER. INLET CONE (SUITABLE FOR MOUNTING FAN
ON VERTICALLY) STARTER MOUNTING FRAME AND STAR-DELTA STARTER.

FAN IS DIRECT DRIVEN BY A 75KW MorOR (ALSO ~NCLUDED)

SHOULD YOU REQUIRE FURTHER
ETC) THESE CAN BE PROVIDED

REGARDS
IAN MIl.LER
(0. RICHARDSON - MSL3l

BUDGET PRICE - $12140
PRICE IS NETT. EX WORKS MELB.
(BUDGET TRANSPORT PRICE TO SITE

RICHSON AA3D&92

ii-OOAM 30ltl8S

$
COfliGOLD AA20373
111:23 WED 30-JAN-85

RI CHSON M30892$
, C')NGOLD AA2G373



say $400 with supervision

Labour Cost $130.00 per shift

On-cost 40%

Total Labour 130 x 2 x 1.4

= $364

APPENDIX C

196113
15 February 1985

Based on E.Z. Rosebery

Total cost $100.00 per metre (estimate)

Cost per shift per drill $800

Performance 4 metres per manshift

2 men per drill

Therefore 8 metres per drill shift

Therefore stores cost $400 per shift

$50 per metre

Operating costs

DIAMOND DRILLING
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~_ .. _-
'e7 ICI Auslra\'a Operations Ply ltd-_.... _.._----_._---~.~--

Explosives Division
Southern & Central Region

.... - - ---
Price List -'- 1st August 1984

- - •.•
VICTORIA
SOUTH AUSTRALIA
BROKEN HILL
TASMANIA
DARWIN

...
(03) 363 5111
(06) 297 3000

(080) 2537
(003) 31 9833
(089) 83 1104

--/­. /6>

36.00
43.00
20.00
25.00

P.O.A·
0.23

52.00
28.00
18.70
18.00'
13.40' f-'"
30.00· .'"
24.00 --

<:H
r-'-

'"""~

$
77.0$
20.60

130.00
24.00

210.00 I

260.00 n
4.40 N

13.80
7.00

395.00
086

800.00<
310.00<
33.50
11.65

.......... per roll
............ per roll

.... per roll
............ per roll

Blasting Cable-100m reels 50/0.25mm each
Blasting Cable-100m reels 24/0.20mm each
Blastometer 80 (Circuit Tester) .
Carrying Boxes - Small each

- 1 Case .. each
- 2 Cases each

Cordlex Connectors .. per 100
Cordtex Cutters .. each
Detonator Nippers .. each
Electric Fuseheads - 1.8m per 1000
Electric Igniters for Igniter Cord each
Exploders - Beethoven .. each

- Nlssan each
Igniter Cord Fast - 150m reels each
Igniter Cord Connectors-500 pack per 100
Layftat Tube -

75mm width - 360m reels
90mm width - 360m reels

lOOmm width - 181m reels
125mm width - 181m reels

Magazines - 1 to 400 Cases
Priming Clips .. .. each
Rheostat each
Scotchlock Crimpers each
Waxoline ANFO Dye per kg
Wire - Single 1000m per reel

- Twin 200m per reel
- Twin Twist Soom per reel
- Scotchlock Connectors UR. per 100

BLASTING ACCESSORIES

'NITROPRIL' 40kg Bags
Full Truckloads Per Tonne $

Adelaide ...... 495.00
Burnie _. 530.00
Darwin 625.00
Hobart .. 553.00
Melbourne 490.00

·SURCHARGES Per Tonne $
For all orders less than full truckload. . 10.00
For all orders less than 1 tonne (Melb. only) 25.00

SAFETY FUSE Per Case $
12.5m Coils - 80 per case 203.20
250m reels - 4 per case 191.72
Broken Case Surcharge per coil 1.00
Broken Case Surcharge per reel 7.50

• Plus 20% Sales Tax where applicable. "'.-

$

74.00

14.30

$
2.30
2.40

$
3.00
1.50

10.00
3.00

101.00
118.00
135.00
252.00
287.00
320.00

101.00
123.00
135.00

147.00
199.50
294.00

934.50
1134.00

Each

Per Case

Magna Dets
Magna Primers ,
Nonel GT Detonators

Broken Hill .. ..
Burnie . , .
Darwin , .
Launceston .

DETONATORS Per 100

'L' Series Mlllisec Delays No.8 Star Strength
1.8m - 0-18 delays (475 per case) .
3.6m - 0-18 delays (475 per case) ..
5.0m - 0-30 delays (25 per bag-500 per case)
12m - 0-18 delavs 115 per bae-150 per casel
16m - 0-18 delays (15 per bag-150 per case)
20m - 0-30 delays (10 per bag-l00 per case)

Half Second Delays No. 8 Star Strength
1.8m - 0·10 delays (550 per case) ....
3.6m - 0-12 delays (50 per bag-500 per case)
5.0m - 0·18 delays (25 per ba9-500 per case)

Electric - lnstanlaneous No, 8 Strength
1.8m (1500 per case) ..

Submarine No.8 Strength
1.8m (1500 per easel
8.0m (300 per case) .
18m Coiled (100 per case) .

Seismic No, 8 Star Strength
30m (50 per casel ..
45m (50 per easel ..

Plain No, 8 Strength
(5000 per case)

Detonaling Relay Connectors
15,25.35 millisecond {SOD per case}
45 millisecond {500 per case)

Price on Application
Anzomex Sliders
Anoline Delays
Cordline Delays

DETONATING CORD Per 1000m $

Redcord - 334m reels (3 per case) 325.50
Redcord - 50m reels (1 per case) 367.50
Flexicord - 334m reels (3 per case) 351.75
Trunkcord - 500m reels (3 per case) 273.00
Sh~2.;'"cord SSm reols (3 per case) .... 1454,25

·SURCHARGES

84.50
84.50
7B.OC
78.00
7800
90.50

$

92.50
90.50
89.00

83.00
83.00

$
1.35
2.55
3.00
4.20
4.15

~~.25

95.00
8800
88.00

115.00
100.00
89.50

107.00
88.00
8800
87.00
83.50
83.50

85.50
87.50
82.00
87.50
93.50

186.50
648.00
189.00

Each

Per CaseN.G. EXPLOSIVES
AN Gelignite '60'

22mm x 100mm . .
22mm x 200mm
25mm x 200mm - bulk
25mm x 200mm - 2.5ke baes
29mm x 200mm
32mm x 200mm
45mm x 20 cartridges
55mm x 16 cartridges
65mm x 10 cartridges

AN Gelaline Dynamite '95'
25mm x 200mm
55mm x 16 carlidges .
65mm x 10 cartridges

SPECIAL USE EXPLOSIVES
'Hydromex' M2U -130mm x 2 cartndges .,.
'Hydromex'T3U - 90mm x 6 cartridges
'Anzite' Blue - 65mm x 10 cartridges ...
'Anzite' Blue - 65mm x 25 cartridges ..
'Plastergel' - 32mm x 200mm
'E)(actex' - 85 metres
'Metabel' - 12 x 1kg sheets
Blasting Powder - 500g '" 2.5kg bags.

WATERGEL EXPLOSIVES
'Molanlte' 115

25mm x 200mm
32mm x 200mm
32mm x 400mm

'Molanlte' 110
55mm x 24 cartridges
65mm x 16 cartridges
80mm x 0 cartridge, .
90mm x 6 cartridges ...

130mm x 3 cartridges.
'Plasterpak' (10 x 2.5kg bags)

'Molan/le' 95
55mm x 24 cartridges
65mm x 16 cartridges

ANZOMEX PRIMERS
'A' 25g (600 per case)
'0' 130g (175 per case)
'K' 185g (136 per case)
'P' 400g (60 per casel .
'Q' 400g (60 per case) .
Shaped Charges -1 kg (10 pe~ c~$e~

TERMS OF SALE: Ex Store or Magazine at which goods are stocked. Not all products listed are available ex all maqazines or stores and' .,,,charM' Aonlv At ,nmA 'ocelion,



1- Atlas Copco Peter Coxon

(a) Integral Drill Steel

Series 16 List Less 15%

600 mm $93.00 $79.00

1,200 nm $100.00 $85.00

1,800 mm $108.00 $92.00

2,400 mm $117.00 $99.00

I~
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CONSUMABLES

(b) Rockbolt "Swellex"

plus plate

(c) Diamond Drill

TT46 Barrell

3m Steel Rod

- C.3 -

$10.00

$410.00

$50.00

19l:i115

January 1985



- C.4 -

TYPICAL STORES

E. Z. Rosebery

19611G

1st February, 1985.

II

I I

each

6.5 metre

$4.73

$6.63

$5.31

1.8 metre

$7.56

$10.79

$16.63

$21. 35

$61. 73 each

R. Hepburn

15ft Length

$83.55

50 tmn $39.26

100 mm $87.78

150 tmn $161. 85

200 mm $315.36

Couplings

50 mm

100 tmn

150 mm

200 tmn

Integral

Sleepers 200 x 100

Pass·Logs 150 x 150

Hanway Logs 200 x 100

Rail 22kg

Pipe - Galvanised, Victaulic

Drill Steel

Timber
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- C.S -

STOPING COSTS - CUT AND FILL - BEACONSFIELD

1. EXPLOSIVES

Tonnes per end = 29

Holes per end = 16

Detonators

! sec 3.6 metre Cost $123.00 per 100

i.e. $1.23 each

16 x 1.23

= $19.68

Gelignite - AN60

16 holes x 1.4 metres

Cartridge 0.2 metres each

Total cartridges = 16 x 1.4

0.2

= 112

Cartridges per case = 200

Cost per case = $89.50

Cost per end = $89.5 x 112

200

= $50.12

January 1985

196117
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Anfo

- C.6 -

- 2 -

16 holes x 1.4 metres per hole

Density 0.95, holes diameter 32 mm

Kg/metre = 0.76

Anfo per end = 16 x 1.4 x 0.76

= 17.0 kg

Nitropril cost = $530.00/tonne

Add 50% for handling and mixing costs

= 530 x 1.5

= $795 per tonne

Cost per end = $795 x 17.0

1000

= $13.52

Can expect wet faces at Beaconsfield

Assume consumption 1/3 Anfo

2/3 AN60

Typical explosives cost per end

Detonators $19.68

Explosives $50.10 x 0.67 x $13.50 x 0.33

Misc. + 10% $5.77

Total $63.47

Cost per tonne

= $63.47

29

= $2.19

Say $2.20

19(~118



- C.7 -

- 3 -

GROUND SUPPORT

196119

$5.20

$4.00 each

$1.20 each

6

18

TOTAL

= 5.7

say 6

1. 8 metre holes per end

Blastholes 16

Rockbolts 18

Total 34

Assume 6 holes per steel per sharpening

Steels used = 34

Bolt cost 18 x 5.20

= $93.60 per end

= 93.6
per tonne

29

= 3.23 per tonne

say $3.25 per tonne

Rockbolts to be used

Split Set 1.8 metre

Bearing plate

Assume rockbolt support for backs and hanging wall

Rockbolts per end

Backs 6

Ronging wall 8

Footwall 4

DRILL STEEL3.

2.

I
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x 4

- 4 -

- C.8 -

Plus 25% for starter steels etc.

196120

x 4

0.248 metres

2.5

= 3.17 x 1.25

= 3.97

say $4.00

Manway Extension

Manway log thickness

Manway logs/extension

0.248

= 40.3

say 45

0.15

= 66.7

say 70

Stope Lifts (up dip) 2.5 metres

Ore Pass Extension

Pass log thickness 0.15 metres

Pass logs/extension 2.50

29

= 3.17

6

= 1.0

Cost of 1.8 metre steel = $92

Cost per end = 92.0 x 1

= $92

Cost per tonne = 92

Assume 5 sharpenings per steel

New steel required per end = 6

Cost $6.63 each

Total cost 70 x 6.63

= $464.10

FILL PREP ETC.4.

I'V'V
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=

- C.9 -

- 5 -

= 0.86

say $0.90

196121

351.53

464.10

238.95

$1054.58Total

Ore volume/stope/lift

= 2.4 x 2.4 x 75

= 469 m3

Tonnes/lift = 1,220

Cost $5.31 each

Total cost 45 x 5.31

= $238.95

Prep stores

Pass

Manway

Misc. timber,

hessian, wire,

pipes, etc. (+50%1

Cost per tonne = 1,055

1,220

I ~~
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2.1 m x 2.4 m

1 • EXPLOSIVES

- C.10 -

January 1985

200

= $100.69

= 200

= $89.50

= 89.5 x 225

3.6 metres

$118 per 100

$1.18 each

0.2

= 225

Advance per round

Drill 1.8 metres

Advance 1.7 metres

Cartridge per case

Cost per case

Cost per end

Fired holes per end = 30

30 x 1.18

= $35.40

1.e ..

Detonators

Millisec

Cost

Gelignite - AN60

30 holes x 1.5 metres

Cartridge 0.2 metres each

Total cartridges = 30 x 1.5

DEVELOPMENT COSTS - DRIVING - BEACONSFIELD

I '1,J~
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- C.l! -

- 2 -

196123

1000

Cost per metre advance

Typical explosives cost per end

= $123.02

$35.40

$100.69 x 0.67 x $27.19 x 0.33

$11.18

$123.02

Detonators

Explosives

Misc. + 10%

Total

= $27.19

1.7

= $72.37

Say $73 .00 per metre

Add 50% for handling and mixing costs

= 530 x 1.5

= $795 per tonne

Cost per end = $795 x 34.2

Can expect wet faces at Beaconsfield

Assume consumption 1/3 Anfo

2/3 AN60

30 holes x 1.5 metres per hole

Density 0.95, holes diameter 32 mm

Kg/metre = 0.76

Anfo per end = 30 x 1.5 x 0.76

= 34.2 kg

Nitropril cost = $530.00/tonne

Anfo
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2.

3.

- C.12

- 3 -

GROUND SUPPORT

Rockbolts per end

2 rows of 5 bolts

Total 10

Rockbolt cost $5.20 each

Cost per end = 5.2 x 10

= $52.00

Cost per metre = 52.0

1.7

= 30.59

Say $31.00

DRILL STEEL

1.8 metre holes per end

Blastholes 31

Rockbolts 10

Total 41

Assume 6 holes per steel per sharpening

Steels used = 41

6

== 6.8

Say 7



- C.13 -

SERVICES

Plus 25% for starter steels, reamer bits, etc.

-+-
196125

37.00

15.00

15.20

7.20

5.00

79.40

$80.00

$/metre of drive

say

6

= 1.2

1.7

= 64.94

= 64.94 x 1.25

= 81.18

say $82.00

Cost of 1.8 metre drill steel = $92

Cost per end = 92.0 x 1.2

= 110.40

Cost per metre = 110.4

Assume 5 sharpenings per steel

New steel required per end = 7

Total

Rail

Sleepers etc.

Air pipe 100 mm

Water pipe 50 mm

Vent Bag (estimate)

I
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I
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DEVELOPMENT COSTS - RISING - BEACONSFIELD

1.5mx1.8m

1. EXPLOSIVES

Advance per round

Drill 1.8 metres

Advance 1.7 metres

Fired holes per end = 16

Detanators

Millisec 3.6 metre Cost $118 per 100

1.e. $1.18 each

16 x 1.18

= $18.88

Gelignite - AN60

16 holes x 1.5 metres

Cartridge 0.2 metres each

Total cartridges = 16 x 1.5

0.2

• 120

Cartridges per case = 200

Cost per case = $89.50

Cost per end = $89.5 x 120

200

= $53.70

January 1985
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- 2 -

Typical explosives cost per end

Detonators $18.88

Explosives $53.70

Misc. + 10% $ 7.26

Total $79.84

Cost per metre advance

= $79.84

1.7

= 46.96

say $47.00 metre

2. GROUND SUPPORT

Rockbolts per end

say 4

Rockbolt cost say $4.50 0.2 m)

Cost per end = $18.00

Cost per metre = 18

1.7

= 10.59

say $11. 00

3. DRILL STEEL

1.8 metre holes per end

Blastholes 17 (including burn)

Rockbolts 3 (1.8 m equiv.)

Total 20
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- 3 -

Assume 6 holes per steel per sharpening

Steels used = 20

6

= 3.3

Assume 5 sharpenings per steel

New steel required = 3.3

6

= 0.6

Cost of 1.8 metre steel = $92

Cost per end = 0.6 x 92

= 55.20

Cost per metre = 55.2

1.7

= $32.50

plus 25% for starter steels, reamer bits, etc.

= $32.50 x 1.25

= 40.63

say = $41.00

4. SERVICES

$/metre or rise

Pipe 50mm 15.20

Pipe 25mm 5.00

Ladder (assume) 20.00

Chain, Pins, etc. 5.00

Total 45.20

say $46.00
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ENGINEERING

L MINE MAINTENANCE COSTS (excluding labour>

Based on E.Z. Rosebery

Air Leg Rockdrill (Panther)

$4,500 per year per unit

Includes legs.

Scraper 3211 15 h.p.

$4,100 per year per unit

Rail Loader (Emco l2B)

Maintenance half capital cost including labour.

Parts 25% of capital cost.

Development Loader (Cavo 310)

As for rail loader (above), ~.e. 25%.

Battery Locomotives

Parts half loco capital cost per year.

Loco cost $30,000 (no battery)

Granby Trucks

Maintenance parts 12.5% of capital cost per year.

Miscellaneous Rail Equipment

As for granby trucks (above) ~.e. 12.5%.

Auxilliary Fans

Estimate 25%

Stope Winch

Estimate 12.5%

Light Vehicles

20,000 km per year at $0.25/km

: $5,000

Truck - 5 tonne - Hiab

$9,000 (Pine Creek)
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Ingersoll Rand (Martin Hibbert) suggest annual cost for clear

water of $5,000 to $10,000 per year. This would include wear

rings, seals, bearings, packings, etc. However, assuming less

than perfect water quality, other repairs, electrical repairs,

major rebuilds, etc., suggested maintenance cost per pump per

year estimated at $20,000 per year. This is in broad agreement

with pump costs at Renison.
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2.

3.

- C.18 -

- 2 -

Ore Truck - 10 tonnes

Annual hours = 7 hrs/day x 250 days/year

= 1,750 hours

Hourly parts, fuel, tyres say $10.00

Annual cost = $17,500

Front End Loader - Cat 950B

Annual hours = 4 hrs/day x 250 days/year

= 1,000 hours

Hourly parts, fuel, tyres say $18.00

(W & J $15.75 (8/82) plus 15%)

Annual cost = $18,000

HOISTING

Estimate $60,000/year

G. Deutsch, Hardcastle & Richards

PUMPS

LR. 6GT

Assume one rebuild per pump per year.

Flygt

These shaft bottom pumps are estimated to cost $5,000 per year

each to maintain.

Miscellaneous Pumps

Assume $20,000 per year for miscellaneous pump maintenance •
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SERVICES

Compressor

$1,000 per year

Estimate Ingersoll Rand.

Standby Generator

Assume operates 1 hour per week, 52 weeks per year

Annual hours 52

Fuel consumption 380 litres per hour

Annual fuel - 19,760 litres

Say 20,000 litres

Assume $0.5 per litre

Annual fuel cost $10,000

Part, service, etc. $ 2,000 say

Total $12,000/year

Ventilation Fans

Assume 10% of capital cost

say $4,000 year

Buildings/Houses

Maintenance estimate $50,000/year

Contract Maintenance

Estimate $1.00 per tonne

say $75,000/year

Note this rate is used for the pre-production years and would

include winder maintenance) pump maintenance) labour, etc.



196132

2750 kVA

%0 k"J)

800 kl/)

90 kl,3)

165 k1,4)

30 kl'5)

50 kH

25 kl'

30 kl<6)

50 U/)

2200 kl<

- C.20 -

EXPECTED !'OI,El{ DUIAND

TOTAL kW

TOTAL KVA AT 0.80 PF

'1'\<"0 lUtz 450k\~ e]L'ctroHuhllll'rslhlc pUllipS

TwO Kelly & Lewis 7/10 HSS pumps

Tolerance of 5% on pump powers

~Ii ne winder

Overhead crane

Compressors and ventilation

Surface lighting and small power

\,elding

Transformer losses

11.
1

.... (. ;)~SllI1H.,d l!J:ll lIl~lxillllll1t electrical dt'm:lIlds ;l~; listl'd hl']ow will exist

. lilt.' rt'spL'clive Sl,l1',t'S of the pro.iL'ct.
,I f II"

..
;

..
1
;,
~

~..
~'

I
I
I
I­
I
I
I
I
I
I
I
I
I
I
I
I
I
I
...

The probable peak demand allowing for full pumping power and 80%

diversity on the H'mainlng loads, is ahout 2100 kl' or 2650 kVA.

I) 430 kl' shaft power, 0.90 motor efficiency

2) 384 kl< shaft power, 0.95 motor efficiency

3) assumed 96 kl' shaft power, 0.90 motor efficiency

4) 200 HP motor, assumed efficiency 0.90

5) Hardcastle & Richards data

6) two 400A electric welders

7) 2%
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in the list above, as it is assumed that other large pumps will be

out of service due to submerr,encc.

The probable peak demand, allowing full pumpinR power and 80Z

diversity on the remaininR loads, is about 2350 kll or 2950 kVA.

1(,[0 kli

200 kli l )

110 kll

165 kli

30 kli

60 kll
5)

25 kli

30 ki)

30 kll

50 kl,3)

230 kli4)

2490 kll

3110 kVA

This load has not been includedflooding of a fixed pump chamber.

It is our understanding tbat durinR this phase tbe electrosubmersible

pumps will be held ready for emerRency use in the event of the

I) assumed 90 kll shaft power, 0.90 motor efficiency

2) two 400A el ('ctric weldl'rs

3) 2Z

4) 10% of total

5) diesel compressors to be used

TOTAL kVA AT 0.80 P.F.

Transformer losses

contingencies

TOTAL kl,

Compressors~

Surfac(' lightinR ;lnd sm"ll power

Heldin~

Underground lightinR and small power

Four Kl·lly & Lew!s 7/10 MSS pUll1l's

Two low level pumps

Tolc.r.,ncl' of 5% on pump pnw('rs

Hlne winder

Overhead crane

Ventilation

,

•
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I



The probabl e peak demand, allowing full pumpinp, power and 80%

diversity on tbe remaining loads, is about 4300 kW or 5400 kVA.

'rhis ph:lsC will include the inst~lllation of n mill ;'Ind conveyor

system, togetiler with underground development which may involve

dewatering to a deeper level.

19613 11

5800 kVA

4640 kW

1620 kW

200 kW 1)

960 kH

140 kl~

165 kW

400 kH

30 k\~

140 kW

100 kW2)

150 k\~

150 k\~

25 kW

30 kW

30 kH

80 kW 3)

420 kH4)

- C.22 -

TOTAL kW

Compressors

Conveyors

r.rinding mill

Surface lighting and small power

Welding

Underground lighting and small power

Transformer losses

Contingencies

TOTAL kVA AT 0.80 P.F.

1) assumed 90 kW shaft power, 0.90 motor efficiency

2) 600 cfm @ 100 psiI'.

3) 2%

4) 10% of total

It is our understanding tllat during this phase the

electrosubmersible pumps will be held ready for emergency use

in the event of the flooding of a fixed pump chamber. This

load has not been included'in the list above, as it is assumed

that other large pumps will be out of service due to submergence.

I'ou r Ke 11 y & Lewis 7/10 MSS pumps

'fwo low level pumps

Additional high capacity pumps

Tolerance of 5% on pump powers

Service winder

Sinking winder

Overhead crane

Ventilating fans

operational Phase
" 1

MCLELLAN & PARTNE-RS
.,EAt .&
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Note one pump operating in Hart Shaft, one ~n the production shaft.
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POWER

CONSUMPTION

Pumps

Ritz 470 kW 150 l/s

2 pumps, average 282 l/s

Annual consumption = 2 x 470 x 282 x 24 x 365

1,000 300

= 7,740 MW hr

1.R.6GT 450 kW 150 l/s

Total flows investigated (sum of all pumps operating):~

282 l/s 220 l/s 525 1/s 700 1/ s 875 1/ s

kW/hr 846 660 1,575 2,100 2,625

MWhrs/year 7,411 5,782 13,797 18,396 22,995

Say 7,500 5,800 13,800 18,400 23,000

Half year 3,750

Flygt

One pump continuously

90 kW

Annual power = 90 x 24 x 365 MW hrs

1,000

= 788 MW hrs

say 800 MW hrs

196135
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196136
OTHER

Production Winder

Hardcastle and Richards suggest at total of 2 kW per tonne of ore hoisted.

Ignoring build-up

Annual consumption = 2 x 75,000 MW

1,000

= 150 MW

Hart Shaft Winder

Assume one third of production winder.

i.e., 50 MW constant.

will be greater during dewatering, reducing once production shaft

completed.

Overhead Crane

Primarily used during dewatering.

Say 6 hrs per day 250 days per year.

Consumption = 30 x 6 x 250

1,000

= 45 MW

Consumption 10% of above during exploration and production phase.

Compressor

Assume 16 hrs per day, 250 days per year at 75% capacity.

Consumption = 625 x 16 x 250 x 0.75

1,000

= 1,875 MW hrs



Ventilation

- C. 25 -

Welding

Scrapers

196137

30 x 4 x 250

30 x 10 x 365

60 x 6 x 250

Consumption =

1,000

= 180 MW hrs

Consumption =

1,000

= 110 MW hrs

Consumption at 50 kW

= 50 x 24 x 365

1,000

= 90 MW hrs

1,000

= 438 MW hrs

Consumption at 100 kW

= 876 MW hrs

Consumption =

Assume 24 hrs per day, 365 days per year.

Surface Lighting and Small Power

Assume 10 hrs per day, 365 days per year.

Assume 6 hrs per day 250 days per year.

Assume 4 hrs per day 250 days per year.
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Diamond Drill

Transformer Losses

Consumption = 30 x 6 x 250

Consumption = 50 x 24 x 365

196138

= 80 x 24 x 365

- C.26 -

1,000

= 45 MW hrs

1,000

= 438 MW hrs

1,000

= 700 MW hrs

or

Assume 6 hrs per day 250 days per year.
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MINERAL ROYALTY - TASMANIAN MINES DEPARTMENT

196139

26.3.85

I
I
I
I

I
I

Mike Geeves (002) 30 3397

The following formulae apply.

(a) In years where annual profit is less than $10,000,000, royalty is the

lessor of 2t% of realisable proceeds of sales or 5% of profit.

(b) Where annua~ profit ~s between $10,000,000 and $15,00,000, royalty 1S

the lessor of 3% of realisable proceeds of sales or 6% of profit.

(c) Where annual profit is greater than $15,000,000, royalty is the lessor

of 3j% of realisable proceeds of sales or 7% of profit.

NOTES

1. Losses cannot be carried forward.

I
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2.

3.

4.

5.

No royalty if profit less than $50,000.

Proceeds are defined as revenue m~nus costs of transport,

handling and selling.

Profit is defined as that which the Taxation Commissioner calls

profit.

If the product is refined in Tasmania, the royalty payable is

reduced by 20%.
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LOI~.71~71~7!~11~71~71~.71~.71~71~7~71~.71~11~71~7

0.00 2.M ~~ ~~ ~M ~~ ~M ~M ~M ~M ~M ~oo ~oo 2.M ~oo ~M

0.0
0.0
0.0

0.00

J

J

lJ

•
•

CCDP::R F'-'JTATlD~ - :JRO[l:j~T:Dr1 AN!) "1ETP'.l!.HGICA!.. RECOv':RY

0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
LO LO 0.0 LO 0.0

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 O. '.10 O. ('0 0.00 0.00
0.00 0.00 0.00 0.00 0.00

0.00 0.00 Q.tIO 0.1'0 0.00
0.00 0.00 O.M 0.00 0.00
0.0 LO LO LO ~o

0.00 0.00 0.00 0.00 0.00
0.(10 0.00 0.00 0.00 0.00

9. (10 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00

0.00 0.00 22.il 67.21
0.00 0.00 16.06 16.06
0.00 0.00 2.68 2.611
0.00 0.00 0.8l 0~83

0.00 0.00 85.00 85.00
0.00 0.00 85.86 B5.8b
0.0 0.0 IS'U 478.1

0.00 0.00 15.00 15.00
0.00 0.00 1.06 3.19

0.00 0.00 21.35 64.04
0.110 0.00 0.12 0.12

0.00 0.00 15.00 l~.OO
0.00 0.00 18.75 18.75
0.0 0.0 67.5 202.5

0.00 0.00 13.70 13.70

I

•
•

74.10 0.00
U•• G& 0.0'3
.2.68 0.00
0.83 0.00

85.00 0.00
85.86 0.00
531.2 0.0

15.00 0.00
3.54 0.00

11.15 0.00
0.12 0.00

15.00 0.00
18." 0.00
225.0 0.0
13.10 0.00

40.00 0.00
50.00 0.00
100.0 0.0
1.41 0.00

14.70
Ui..ot
2.68
0.83

85.00
85.86
531.2

15.00
3.54

71.16
0.12

15.00
18. "m.o
1110

40.00
SO.OO
100.0
1.41

14.70
u..06.
2.63
0.&3

1l5.00
1l5.&&
531.1-

15.00
3.S'

71.1&
0.12

'5.00
18.75
225.0
13.7<1

40.00
so. 00
100.0

1.41

74.70
Ul.~

2.63
0.83

85.00
as. 56
531.2

15.00
3.54

71.16
0.12

15.00
18.75
225.0
13.10

40.00
so. 00
100.0
1.41

40.00
so. 00
100.0
1.41

40.00
SO.OO
100.0
1.41

74.70 74.70 74.70
16.06 Ib.Ob l'.CIb
2.GS 2.iS 2.68
0.83 0.83 0.83

as.oo 85. 00 85. 00
as.86 85.86 85.86
531.2 531.2 531.2

15.00 15.00 15.00
3. 54 3. 54 3. SA

71.16 71.16 71.16
O. 12 0.12 O. 12

15.00 15.00 15.00
18.7S HI.75 18.'"
225.0 225.0 225.0
11. 70 13.70 13.70

40.00
so. 00
100.0
1.41

14.10
16.06
2.6&
0.83

1l5.00
1l5.&&
531.2

15.00
3.S'

71.16
0.12

J5.00
18.75
225.0
13.70

40.00
so. 00
100.0
1.41

74.70 74.70 14.70 74.70
l'-oti 1&.0fl 1&.06. 1&.0fl
2.68 2.68 2.68 2.68
0.83 0.83 0.83 0.83

85.00 85.00 85.00 85.00
85. 86 85. 56 85. 86 85.116
53t2 531.2 531.2 531.2

15.00 1:5.00 1~.00 15.00
~54 3.54 ~54 3.54

71.16 71.16 71.16 11.16
0.12 0.12 0.12 0,12

15.00 15.00 15.00 15.00
18.15 18.75 18.75 18.75
225. 0 225.0 225. 0 225.0
13.70 13;70 13.70 13.70

40.00 40.00 40.00 40.00
50.00 50.00 50.00 50.00
100.0 100.0 100.0 100.0
. t.41A~t:4~.,~1.41. t.At

.,.j.<:._.~.

74.70
16.06
12.68
0.83

&i.OO
85.8&
531.2

15.00
3.56

11.16
0.12

l~.OO

18.75
m.o
13.70

40.00
so. 00
100.0
1.41

40.00
so. 00
90.0
1.4J

0.00 40.00
0.00 50.00
0.0 30,0

0.00 1.41

0.00
0.00
0.0

0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.0

0.00
0.00

0.00
0.00

0.00
0.00
0.0

0.00

0.00
0.00
0.0

0.00

0.00 0.00 0.00
0.00 0.00 0.00
0.0 0.0 0.0

0.00 0.00 0.00

0.00 0.00
0.00 0.00
0.0 0.0

0.00 0.00

r€ED (~f,~~!TY '~~l!lT TO j:~OTATIO~ (000 !OltlESl
G:LO G~:J~E - ~i::ED F~ S!ifllJ:Ti' PLl;~T IEI'ITO"lNEI
SI1..V;:~ :i~!I'JE - ~ED n[l:ft IiR:WITY Pi.!lNT tG'l/TOw.lEJ
C(I;0,ER Gi¥!:IE - FE£D r'HJ!'! G~ITY PL~T (',(l

[Q;'t:H ~~CGVERV - C~ COlIC III OF GlAYITV FEEDl
co;:.~qmOVEqv - CU ctl'C IJ IF FLOTIITION FEEDI
:CllPEQ Q~CO',l£'l" ~ COC'O£R Cl)«NYllllT£ 1T000'tESl

COPJ::~ cor.eE~'l'iiflT£ - toWE~ BllAO£ eJJ
CQP~:q COt£E~TRATf p~llUCno~ fOOO TOlNfS)

COPPf!l Fl01QTION PUi"lT T&lfLS jO(N) lO~£S)
CO;l(i€!1 G~ADf - COX'ER Fl.OTATION Dt...IlNT TAILS 110

IilU f1EC(JVEq~ - Ct! Wit II Qt' 611QYITY FEED I
GO.D R€~lJV~IlY - aJ £:0'1: II QF F'_OTATJ~ FEEDI
GOl.D llECGYt:RY - CtJDPEII COM:OOIlA1E 1000 Sf'll
OOI.D &AA»E - roP?€!1 FL!J,IHIDK PlIW'J 'JAILS IG!VT~)

SflYER !lE('CVERY - CU ClJ!fC {j OF G~ITY FEEDl
SkJ;:Fl qE::>~VEIIY - C!J CQJ,IC (10 OF J:tOTlmo~ FEED)
SILVeR !lfCOYERY - COWER CONCENTRAT£ l()(l{l 6f':J
Stl_VEI! Glf~;;' - CO~CI€R FLOTATION PUWT TAILS IG"I/TO!N



-QSp,­
26103/85 .'- - - - - - .'!SFEL.CT - -ORE TREATMENT 121 - - - - - -tllSE I - .- D.2 -

84/5 85/6 8611 87/8 88/9 89/90 9011 91/2 9113 91/4 9415 95/6 Wl 9114 98/9 99/00 OOH 01/2 02/3 03/4 04/5 0516 0611 0116
-8 -1 -6 -5 -4 -3 -2 -I I 2 3 4 5 6 1 8 9 10 II 12 11 14 15 16

0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 21.15 64.04 71.16 71.16 7/.16 71.16 71.16 71.16 71.16 71.16 11.16 71.16 71.16 11.16 71,16 0.00
0,00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 13.10 13.70 13.70 13.7Q 13.70 13.70 13.70 13.70 13.70 13.70 13.70 I3.70 13.70 13.70 13.70 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.41 1.41 1.41 1.41 1.41 1.41 1.41 1.41 1.41 1.41 1.41 1.41 1.41 1.41 1.41 0.00

~oo ~OO ~oo ~oo ~oo ~oo ~oo ~OO 1.06 ~19 ~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~ ~oo
0.00 1/.00 0.00 0.00 0,00 0.00 0.00 0.00 61,51 61.53 63.51 61.53 61.51 61.53 61.53 63.51 63.53 63.53 63.53 61.53 63.53 63.53 63.53 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 26.24 28.24 21l.24 28.24 28.24 28.24 28.24 26.24 28.24 28.24 26.24 26.24 28.24 28.24 26.24 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 0.00

)

(

0.0
0.0
0.0

0.0

•••0.0

0.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0
La n3 n3 n3 n3 n3 n3 n3 n3 n3 n3 n3 n3 n3 n3 n3
Lom08~0_0_0_0_0_Q_0_0_0_0_0_0_0_0

~O ao ao ao ao ao aQ ao ao ao ao ao ao ao ao aD
0.0 87.5 87.5 87.5 87,5 87.5 87.5 67.5 81.5 81.5 81.5 61.5 61.S 61.5 81,5 61.5
La ~2 a7 ~5 ~5 ~5 ~5 ~5 ~5 ~5 ~5 ~5 ~5 ~5 ~5 ~5

0.0 0.0
0.0 0.0
0,0 0,0

0,0 0.0
0.0 0.0
0.0 0.0

~O ~O ~o ~O LO
0.0 0.0 0.0 0.0 0.0
LO ~O ~o ~o ~o

~o ~O LO La La
La La La LO ~o
La La LO LO LO

f£En ~RQ:l! CO:'~ER ROTATIiN 1000 TQ;'j~ESI

GOLD SRI:lDE - FEED FPO~ CooPER Ft.OTATIO}l (G!'tITONNEl
S!LV:~ 3~AnE - ~EEn FROM W'PE~ FLOnmO"l tG.I\/TC~E)

60CD RECOVERY - mFE I:()!lC I' OF 6RRVI'Y FEEDI
60LD RECO,DY - mITE Wi!: " G; mITE FEED I
6~"D RECOVE,Y - PYRIT'- mocr'TRRTE '000 GMI

srLVE, REcovm - ."ITE CONC Il 0' G,AYm FEED I
SILVER ilfCCVERY - PYRITE CONC " OF PYRITE FEEDI
SILVE! RECOVERY - 'YRnE l:OilCE~TRRTE 1000 6.1

PYRITE PIJl'T C~NCE:ITAATE/'lOIl5T FEED

CDOOER CC~t::'lHIHE P~CnuCTION (000 TO'm::SI
COPPER CQNCEr\TRj:!TE - SOLD 6~ADE f6~ITD~r..:1:1

CDPDEq CDNCENTRATE - SILVER lHADE {GJt/TO~NE'

CIlOPER ct"crNTRRTE - l:\lP?ER GRRDE m
PYUTE :=LOTAT!ON

CO:.PER CO\C;:~TRRTE ~qO!)uCTIO~

OVRITE CONCENTRATE PRODUCTIo., fl'('Q TOIINESI
PYRI;e: CO~tENTQATE - SOLD GRADE fS~ITONt.'EJ
'\Rl'E rOVCE'TRATE - SILVER SlODE IWTONN(I

CRWNE PR~OUCTION/CIP PlRN; FEED

0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 1.3 4.0 4.5 4.5 4,5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 0.0
O. 00 0.00 0.00 0.00 0.00 0, 00 0,00 0.00 200. 00 200,00 200. 00 200.00 2Q0. 00 200.00 2Q0. 00 2Q0.00 2Q0,00 2Q0. 00 200.00 200.00 200.00 200. 00 200. 00 Q.OO
0.00 0.00 0.00 0.00 0.00 0,110 0.00 0.00 19.44 19.44 11.44 19.44 19.44 19.44 19.44 19.44 19.44 19.44 19.44 19.44 19.44 19,44 19.44 0.00

0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 15.0 45.0 50.0 50.0 5<1.0 5<1.0 5<1.0 50.0 5<1.0 5Q.0 5<1.0 50.0 5Q.0 5Q.0 SQ. 0 0.0
0.0 0,0 0.0 0,0 0.0 0.0 0.0 0.0 14.4 43.3 48.1 48.1 48.1 48.1 48.1 48.1 48.1 48.1 48.1 48.1 48.1 48.1 48.1 0.0

----------------------------------------------------------------------------------------------------------------------
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.4 88.3 98,1 9ll.1 98,1 98.1 9ll.1 9ll.1 98.1 98.1 9ll.1 98.1 94.1 9ll.1 98.1 0.0

0,0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 90,0 270.0 JOQ,O JOQ.O 300.0 300.0 300.0 300.0 300.0 300.0 300.0 300.0 300.0 300.0 300.0 0.0
0,0 0.0 0,0 0,0 0.0 0.0 0,0 0,0 251.1 753.3 837.0 837.0 837.0 m.o 837.0 817.0 837.0 837.0 837.0 837.0 837.0 837.0 837.0 0.0

---------------- _---------.------- -_.._---------------------._-------------------------------------------------------
0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 341.11023.31137.0 1117.0 1137.0 1117.0 1137.0 1117.0 1117.0 1117.0 1117.0 1111.0 1131.0 1137.0 1111.0 0.0

0,0 0.0 0,0 0.0 0,0
~o ~O ~o ~o ~o

0.0 0.0 0.0 0.0 0.0

,)

•
•

0.0 f-"
0.0
0.0 ~

0-..
f-'"0.0

0.0 ~
0.0

0.0
0.0

0.00
0.00

0.0
0,0

0.0
0.0

LO ~o ~o ~O ~o ~O ~o ~o ~o ~o ~o ~o ~o ~o ~o ~o
0.0 1.1 3.4 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8
Loom~m~m~m~m~=~=~=B=~=~=~m~=~mBmB
0.00 22.88 22.88 22,88 22.88 22.88 22.88 22.88 22.88 22.88 22.88 22.88 22.88 22.88 22.88 22.88

LO ~o ~o ~o ~o ~o ~o ~O ~o ~o ~O ~o ~o ~o ~O ~o
Loml.1m3momomomomomomomomomomomomo
~o ~o ~o ~o ~o zo ~o ~o ~o ~o ~o ~o ~o ~o ~o ~o
LO IL4 U3 ~I ~I ~I ~1 ~1 ~I ~I ~I ~I ~I ~I ~I ~I

0.0
0.0

0.00
0,00

0.0
0.0

0.0
0,0

0.0 ',0
0.0 0.0
0,0 0,0

0.0 0.0
0.0 0.0
0.0 0.0

0.0
0.0

0,00
0.00

0.0
0.0

0.0
0.0

0,0
0.0

0.00
0.00

0.0
0.0

0,0
0.0

0.0 0,0
0.0 0.0

0.00 0,00
0.00 0.00

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0,0

~. ~. ~o LO ~.
0.0 0.0 0.0 0.0 0.0
~O ~O ~o La ~o

0.0 0.0
0.0 0.0

0.00 0.00
0.00 0.00

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

C'ltCP~£ IECO'.JEQY or. OF ROAST FfEDI
CI;J.CI'~ RECOVER\ fOOD TDNNESI
CALmE - GOLD 6RQlli: IG~/TONNEI

CALClt'E - SILVER GRRDE IGM/TQllNEI

GOLD ~CDVERV Il CIP PLAIIT mDI
60lD RECOVERY fCIP PLRNTI 1000 61<1

SILVER RECO'IEiV I~ OF CIP PLRNT mDI
SILvER RECOVERI ICIP PLAIITI 1000 G",

PllCll\.tTlO~ S\JI'I'AAY
------------

60..0 8"tLI(W PROVUCTION fOOD 6,11
- SRA\'lTY PLANT
- CIP PLAIIT

TOTIle 60lD 8UlLID~ fOoo OMI

Sllv,q BlJLLIO~ PRGVUCTION (QOO GM'
- 8RAVITY PLIIIIT
- CIO PUINT

TOTAL SILVER 8UlLION 1000 GtO

CCPPEI\ COMC£~1"P."T£ p,mWJCTlCn
- GOLD CO-HENT 1000 6;r.1
- SllVER COIl'ENT lOoo 0.1
- COP,ER CDI/lENT ITONNESI

TOTAL NINE PROOUCTIO'
~~_..-------------
TOTAL Gil..O pll()~JCn~ (OQ() GMI
TOTIIL SllYEq PIl(lOUCTIor: 1000 6J<1
,TO:AL COPPER PRODUCTION ITONNESI



- - - - - - - - - - - - - - - - ... - - - -- D.X
7

.)
U'.)

hE AT PEACONSFlELO PRO:EC1 CASE j
2&/&3/15 CAPITAL EXPE~DlTUR~ mID TltI:i~5 (11

COST )
191'A15 6415 1151& Ill.I7 BlIB BBn 89m 90/1 9112 !l2/3 9314 9415 95/& 9&17 9718 9BI9 99100 00/1 01/2 0213 0014 0415 OSIS 0&11

I -8 -1 -& -5 -4 -3 -2 -I I 2 3 4 5 & 1 8 9 10 11 12 :3 " 15

mE DEVELilPI<fNT ..J----------.----
l-iMT SHHFf - ~S!I!~G IJIAIN":'E."lA\'CE 10 1 I 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 0 0 0 0
ffi'SlE:UTY Sn;DY tmm£.!l OF roAGNITUDD 10 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •S'':~?ACE Il:A'«J,'m ORIi.l. PRDGRA:?E 200 1 1 C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
F~:Bll_~TY S":''JDY (L:;:'IIR:II 10 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •v

IiII,T SHAFT or.mm,
- TENDERI,~OBI,ISE 500 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •- ~:EAI:f!Ut~E/WI~R 300 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- DE;.JA"l"ElI/REHAB:UTATION 4O(rJ 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- ~i.'1"ij) S-:-ATIDN IB64RL 150 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q
- P'loi~~ S7ATIO~~ If.59~.. 150 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.

UXOmRClJl>~ DEI'El.OP~E~T 800 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c --'
~.:DERG~GIJ~~D Exp....ORAnOt~ DRI:J..ING 500 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
fC..RSISILtTY SlUUY IU?1Il\1EI 150 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

,R:JllUCTlIlN SHilFT - STA" 1
0- TE>'OWPRESINKlHEAUFRAME 1750 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 --'... SI~ &LINE t60Sr.) 4%0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

- PJlT DMl.IlIlMENi 1500!} 1225 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- ElC;vm LCRDING STATION 12& 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- EXWJri1E PI..'MP S1"j:lTlDN 1S00ID.. 1250 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .)
- EOOIP P1.~P STATIC.~ 1500R" 250 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- E::tm~ s:-w:r 1175 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- PRCDUC1'IQ~ WINtER/WiNDER HOtl3E 2150 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- RIlIlES/CIIN'IEYANCEGILOAD STATION ~10 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .J
- PERr.R~!NT SERVICES 125 0 0 0 0 Q 0 Q \ 0 0 0 Q 0 0 Q 0 0 0 Q 0 0 0 Q
~ DEMCBIL1SE: 19S 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 Q 0 0 0 0 0

PREPRODUCTION DEVELOPi'lENT - STAGE 1
- O,~ I WASTE PASSES 300 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .J
- HORIlONTAL DE~ENT 1485 0 0 0 0 0 0 0 1 0 0 0 0 0 c 0 0 0 0 0 0 Q 0 0
• VENTILLATION RISE 143 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 c 0 0 0 0 0

PIlllOUCTION Sl'l\FT - STl\GE 2
t)- TENDERI~OBIUSE 1000 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

- SINK I UN< 1265M} 2173 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- P1.IIT DEVElOMNT lBOOMI 1900 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
... EXCAVATE LOADING STATION 126 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 •~ ElCJ1~'ATE PL'MP STATION 1320:lL 1250 0 0 0 0 0 0 0 0 0 0 t 0 0 Q 0 0 Q 0 0 0 0 0 0
- EC'ult!~ STlnlOlt 1320RL 250 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
- EQlJIP SHIlFT 500 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0
- Illl;ESILOAO STATION 250 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 •• PER!IItlENT S,RVICES 55 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
- EICR'IIITE PIII:P STRTWN UB5RL 1250 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0
- EDUIP PUPIl' STATION 1185W. 250 0 0 0 0 0 Q 0 Q 0 Q 0 0 1 0 0 0 0 0 0 0 0 0 0
• DEl:OBILISE 195 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0

PREPRODUCno.~ DEvaO~JIlENT - STAGE 2 J
• ORE I WRSTE PASSES 450 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
• HORIZIl>~AL orYEUl'nENT 143 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
• YENTtLlIITlON RISE 2a5 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 Q 0

J
MINING EQlJIPMENT
------------ I-'-
AIR LEG ROCXDRlll 3 0 0 0 0 0 0 0 0 20 10 0 0 0 0 0 0 0 0 0 0 0 0 0 e.oSCIUlPER 115.p} 20 0 0 0 0 0 0 0 0 1 3 0 0 0 0 0 0 0 0 0 0 0 0 0 j

MIL LIlADERS tWICO 12lIl 20 0 0 0 0 0 0 0 0 3 2 0 0 0 0 0 0 0 0 0 Q Q Q 0 O"JDmUIPMENT LOIIDER ICAVO 3101 55 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
IIAmR! LOCOS 13 TONNE} 45 0 0 0 0 0 0 0 0 3 2 0 0 0 0 0 0 0 0 0 0 0 0 0 I-~
SRII'IIIY TRUCKS 12 TIJHI 4 0 0 0 0 0 0 0 0 15 10 0 0 0 0 Q 0 0 0 0 0 0 0 0
TIPPING R~~ 3 0 0 0 0 0 0 0 2 2 I 0 0 0 0 0 0 0 0 0 c 0 0 0 ,.;;;..
MISC MIL EDUIP,au 2 0 0 0 0 0 0 0 0 10 10 5 0 0 0 0 0 0 0 0 0 0 0 0
llUXlUAR! FANS 15110,p} 1 0 0 0 0 0 0 0 0 6 3 0 0 0 6 3 0 0 0 0 0 0 0 0 ,..:;I
SToPE WINCH It TONNEl 5 0 0 0 0 0 0 0 0 4 4 0 0 0 4 4 0 0 0 0 0 0 0 0
Sl:RVICE WINtH 13 TONNEI 25 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 c 0
DIR"ONIl DRIll lDUIi'£C 251l 90 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0
MISe MIN!NG EQlJIPIENT 15 0 0 0 0 0 0 0 0 I I 1 1 I I I I 1 1 1 1 1 1 0
LIGHT VEHIClES 15 0 1 0 0 1 0 0 4 2 0 4 2 0 4 2 0 4 2 0 4 2 0 0
tlllO\ 15 Tllllt£\ 75 0 0 Q 0 0 0 Q 0 1 Q 0 0 0 I 0 0 0 0 1 0 0 0 0
IIl!E TRL~' 1I0 TllN'<El }OO 0 0 n n n n n n I • , , , , • . ,
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(}J
COST

1984/5 84/5 85/6 88/7 87/8 88/9 89190 !lOll 9112 'n/3 93/4 94/5 9516 %/7 9718 9819 99/00 00/1 0112 0213 0314 ' 04/5 0518 DBI1
I -8 -1 -b -5 -4 -3 -2 -I 1 2 3 4 5 8 1 8 9 10 11 12 13 14 15 >

ORE TREATIf.NT PlRNT
--~----------- ~

- CRUSflING PlANT &50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- GRINOING 500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- GRAVITY PlIWT 80 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •- FLOTRTlON PlIWT 250 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- ROASTING 2200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- CYIlNIOliTION AND GOLD RECO\~RY 800 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- TRlUNDS DIlN ANO SANDFILL P.lINT 1000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- ANCILLARY PIPEWOR!\ 150 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- SITE OEmOPMENT/8UILOINGS 1000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 )

ANeILLPRY BUILDINGS/SERVICES
----------------- .J

8UILDINGS
.. 111H..'E o!=nCE 100 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- Cl'llNGE HOUSE 100 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ..J
- EXPLOSIVES NIISIIZlNE SO 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- WORKSHOPS/STORE 150 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- SEtlJRlTY FENelNil 50 0 0 0 0 I 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .J

POWER
- 22kV FEEDER IHm - PRElIM 25 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- 22kV FEEDER IIEI 500 0 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .J
- STRNOBY WERATOR 12MW) 530 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
- RETICUUlTION/SilITCHGEAR - AMl1X 250 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- RETICLlATION/SilITCHGEAR 200 0 1 I 0 0 0 0 I 0 0 I 0 1 0 0 0 0 0 0 0 0 0 0 CJ

llEIII\1Elllh'6 EIlIlIPWlT
- SU~RSIBLE PIJIIP IRITZ 8130,81 73 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- MIUISTAG( CENTRIFUGRL PlJllPS (IR 6GTI 15 0 0 8 0 0 0 0 3 0 0 3 0 3 0 0 0 o ' 0 0 0 0 0 0 •- PUMPS (FLYST B2400HTl 20 0 0 2 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- MISCELLANEOUS PUMPS 20 0 0 0 I I 1 I 1 1 I I I I 1 I I 1 I 1 I I 1 0
- RISING MIIINS 25 0 2 2 1 0 0 0 3 0 0 2 1 2 0 0 0 0 0 0 0 0 0 0 •AIR I I'ENTILLPTION
- tlli'l'RESSORS 250 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- MAIN VENTILLATION FANG 20 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 >

COIIWNICATlONS 15 0 0 1 0 0 0 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0

OllER INFRASTRUCTURE J----------
LAND 100 0 0 0 0 I 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MUSING 50 0 1 1 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ..J
SURFACE WATER CONTROL 50 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BLvrns CI!££K FLUME 50 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
lI:1NE WATER DISCHRRGE PONDS 250 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ..J
EhVIR~ENTAL CONTROL 10 0 5 1 1 I I 1 I 1 I I I 1 I 1 I 1 I 1 I I 1 1
SEWERAGE TREllTr.ENT SO 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

.!

1991 t13
III



56/5 85/5
-8 ·7

02/3 OJ/a
: l ~2

0:12
10

- --- D.S -

COil
1

-
3Bn ';3/00

7 8

-
9&/7 97/S

5 ,

-
35/6

4
94/5,

"
'1:/4

2
n/3

1-1
31/2

-
eS/9 B319Q
-4 -3

em
-5

-
e517
-6

-----
)

.'1A.;n S.,~:i - 8-'.':;JEN~ r!l:;-"7t<~~:=

FEkS!B!UTY STliDY CORDER OF ~:lGNiTUJEI
Sl,,;i\r~£ Dl.A~C'lD lH~\..L ~,wu;A"I\!tE

FE.QSIBId~Y STl:DV UPDATE)
jJA~T Si"AFi n~WAT~~INS

-TE"'!E~/rtGarUSE
- HE.cI;)~R'::~:j;';:~DfR

- D~~A-;-E~I1E.;JA!l1UT~T:Q'II

- PW~P ST::lTIO\ 1664~L

- ~U~;J STAT:O~ 166'3R!.
iJ~DE~SROCNn D~VE.lO:>,(EtI T
U\D::~J~OUNO E~PLCRA:ION [i1"!LL!NG
FEASIB!LITY SiUDY W:HlTE)
p~n::~Ci! D~ S~A~T - S'AGE 1
- i'~~D~1/~RES:\i\li1tAJFRP!l<C:
- SiN, & U\E (&OS_~I

- t:'i..Ai Ct.\J~:LO::"'I~-; {~{I(I;ti

- EXCAVAE :"OA!i!\G S'!'Ai'!O~~
- EXC;:'Y,:i7;: ~'lj~,J STATIOl\ 150{lRL
- :Q...':;~ PU~P STAnO~ 1500~L
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MI~t PRDOUCTION
- h~RK:NG DAYS P,R y,AR
- SHIFTS PER DRY
- SHIFTS PER YERR

DI~OND DRIllING
- oIKRN SHIfT
- ~AN SerFTS/MY
- • ORlllED IYEAR

STOPING
- T_S/MAN S.~lfT

OEVE1OP~ENT - DAIVE I CReSS-CUT
- II/MAN SH:FT
- M'" SHIfTlDAY
- • DRIVE I GROSS-CUT/YEAR

DEVElllPllENT - RISlim
- ./MAN SHIFT
- MAN SHIfTlOAY
- • RISEIYEAR

NINE OPERATING GDST PARP~ETERS

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 SQ. a 50.0 50.0 SO. 0 50.0 SQ. 0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 206.3 206.3 206.3 206.3 206.3 206.3 206.3 206.3 206.3 206.3 206.3 206.3 206.3 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.0
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0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 31.~ 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0 ~.O 0.' 0,0
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0.0 11.0 11.0 11.0 11.0 11.0 1:.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0
0.0 41.0 41.0 41.0 41.0 41.0 4:'0 41.0 41.0 41.0 41.0 41.0 41.0 41.0
0.0 66.0 66.0 66.0 66.0 66.0 66.0 66.0 61;.0 66.0 66.0 66.0 66.0 66.0
0.0 41.3 41.3 41.3 41.3 41.3 41.3 41.3 41.3 41.3 41.3 41.3 41., 41.3

~O ~O ~O ~O ~O ~O ~O ~o
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 O.C 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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0.0 0.0 0.0 0.0 0.0 0.0 0.0
~O ~O ~o ~o ~o ~O ~O
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DIil'O~ID DRlllI;G 11/~1

STOPING - CUT I Fill 111T1I'~~1

- EXPlOSIVES
- SROUND SuPPORT
- DRIll STEEl
- fIll PREP
- MISG CONSUllABl£S

TOTAl STOPIIil - CUT I fIll IIITO'M.:1

DEVElOPMENT - DRIVE I CROSS CUT IIiNI
- EXPlOSIVES
- GROUND SLmJRT
- DRIll STEEl
- SERVIGES
- MISC CDNSU_ES

TOTAl. O'YEl.O'nENT - ORIVE I CROSS CUT IIiMI

DEVElOPKEHT - RISING II/MI
- EXPLOSIVES
- 6ROUND StJIlPORT
- DR III 51EEI
- SERVICES
- ~:SC CONSUMABI.£S

TOIIl.. DEVELOO:VOOO - R:SING I$lJlI)

MINING SERVICES IIiTIJiNEI
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InNING EQlJIPt',ENT
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-

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 90.0 135.0 135.0 135.0 135.0 135.0 135.0 135.0 135.0 135.0 115.0 135.0 t:I5.0 67.5 61.5 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2B.1 41.0 401.0 41.0 41.0 41.0 61.0 ,61.0 41.0 41.0 41.0 41.0 41.0 41.0 41.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.0 25.0 25.0 25.0 25.0 25.0 2S~O 25.0 25.0 25.0 25.0 25.0 25.0 12.5 12.5 0.0
0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 14.0 28.0 2B.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 14.0 14.0 0.0
0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 is.O 15,0 75,0 15.0 75.0 75.0 75.0 75.0 75.0 75.0 15.0 15.0 75.0 15.0 ~.O 0.0
0.0 0.0 0.0 0.0 0.0 0,0 0,0 0.0 7.5 12.5 12.5 12.5 12.S 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 0.0
0.0 0,0 (1.0 0.0 0.0 0.0 0.0 0.0 2.5 5,0 6.3 &.3 6.3 &.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 0.0
0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 I.S 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2,2 4.4 4.4 4.4 4.4 '.4 4.4 4.4 4.4 4.4 4.. 4.4 4.4 4.. 4.4 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 J,1 3.1 3.1 3.1 3.1 3.1 3.1 J.l 3.1 J.l 3.1 3.1 J.l 3.l 3.1 0.0
0.0 5.0 5.0 5.0 5.0 5.0 5.0 20.0 30.0 30,0 '30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30,0 30.0 0.0
0.0 ~o 0.0 ~o ~o ~o ~O ~O ~o ~o ~O ~o ~o 9.0 ~O ~o ~O ~o ~o 9.0 ~o ~o 9.0 ~o
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.5 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35.0 35;0 35.0 35.0 35.0 35.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.0 18.0 18.0 18.0 18.0 IB.O 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18,0 0.0--------------------------------------------------------------------------------_.._-_._---_.._-------
0.0 5.0 5.0 5.0 5.0 5.0 5.0 20.0 286.0 623.2 424.5 424.5 424.5 624.5 424.5 424.5 424.S 424.5 424.S 424.5 424.5 3JO.S 330.5 0.0

0.0 0.0 0.0 0.0 0,0
0.0 0.0 120.0 120.0 120.0
0.0 0.0 10.0 10.0 10.0
0.0 0.0 20.0 20.0 20.0
0.0 0.0 1.0 1.0 1.0
0.0 0.0 12.0 12.0 12.0
~o ~o ~o 0.0 0.0
~o 0.0 0.0 Lo ~o

0.0 0.0' 15.0 75.0 15.0-------------------
0.0 0.0 238.0 238.0 238.0

---•--~-



07/8
15

06/7
IS

- - ...CIISE I - D. 13-.i'U:-
~04/5 0515

13 14

-RIELD.T - - - - - -fIlr~E OPER~r:~G COSTS (2)

10/1 91/2 92/3 93/4 94/5 9016 9617 97/8 98/9 99/00 00/1 01/2 02/3 03/4
-2 -I 1 2 3 4 5 6 7 8 9 10 11 12

8118 88/9 W90
-5 -4 -3

- -
84/5 55/6 W7
-8 -7 -6

- ----.P'-Z5/03/85

PDIOER tE~tl O;jE T~tJn:rnrr PU~r.,il )

o 0 385 418 418 418 418 1150 1599 1732 1732 1732 1732 1732 1732 1732 1732 1732 1732 1732 1732 1732 1732 0

o 0 2240 1468 1468 1458 1468 4141 4573 4599 4599 5544 5544 6489 5489 6489 5489 6489 5489 6489 6489 6489 6489 0
22.70 22.70 22.70 22.70 22.70 22.70 22.70 22.70 22.70 22.70 22.70 22.70 22.70 22.70 22.70 22.70 22.70 22.70 22.70 22.70 22.70 22. 70 22. 70 22.70

0.0 0.0 203.4 133.3 133.3 133.3 133.3 376.0 415.2 417.5 417.5 S03.4 503,4 589.2 589.2 581.2 589.2 589.2 589.2 589.2 589.2 589.2 589.2 0.0

o 0 940 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
o O ••••• ====~~~~~~~~~~~~ 0o 0 0 1M • 100 • ill M ill ill ill ill ill ill • ill • ill • • • • 0
o 0 92 ~ ~ ~ ~ m I~ m m 198 m ill ill ill ill ill ill ill ill ill ill 0

-------------------------------_.--------------------------------------------------------
o 0 1932 1134 1134 1134 1134 3213 3213 3213 3213 4158 4158 5103 5103 5103 5103 5103 5103 5103 5103 5103 5103 0

o 0 0 0 0 0 0 0 ISO ISO 150 150 150 ISO ISO 150 ISO ISO 150 ISO ISO ISO ISO 0
o 05050 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 SO 50 50 0
0045455555555 S 5 5 5 5 5 5 5 55550
00000 0 O~lmlm~lmlmlm~lmlm~lmlmlm_lm 0
o 0 440 440 440 4'0 440 880 8M 880 880 880 880 880 880 880 880 880 880 880 880 880 880 0
o 0 110 11\1 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 0
0030 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 0
o 0 0 100 • 100 100 • 100 • • • • ~ • • • ~ ~ ~ • • 1M •
0000000045909090'9090909090909090909090 0
00000 0 0 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0
o 0 440 440 440 440 440 440 700 700 700 700 700 700 700 700 700 700 700 700 700 700 700 0
o 0 III 129 125 125 125 357 407 411 41\ 411 411 411 411 411 411 411 411 411 411 411 411 0

----------------------------------------------------------------------------------------------------
o 0 1225 1424 13M 1380 1380 3927 4477 4525 4526 452, 4526 4525 4525 4525 4526 4526 4526 4S25 4525 4525 ~25 0

o 0 13291 8354 8310 8310 8310 20017 20547 20595 20595 25526 25525 30355 30356 30356 30355 30355 30355 30356 30356 30356 30355 0
0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0,033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0,033 0.033 0.033 0.033 0.033 0.033

0.0 0.0 438.5 275.7 274,2 274.2 274.2 003.2 681.4 L83.0 583.0 842,4 842.41001.81001.81001.81001.81001.81001.81001.81001.8 1001.8 1001.8 0.0

0.0 0.0 542.Q 409.0 407.6 407,6 407,6 1039.2 1096.5 110M 1100.5 1345.8 1345.8 1591.0 1591.0 IS91.0 1591.0 1591.0 1591.0 1591.0 1591.0 1591.0 1591.0 0.0

o 120,4 5930 6930 5930 5930 1,170 15170 15110 15110 21000 21000 25830 25830 25830 25830 25830 25830 2".830 25830 25830 25830

J

J

J

.J

J

J

o

•
•

•
o
o
o
o
o
o
o
o
o
o
o
o

o
o
o
o
o

400
155
30

525
100
25
30
30
60
30
80

157

400
155
30

625
100
25
30
30
50
30
00

157----

o 0
23000 23000
1500 1500
1230 1230---

400
155
30

625
100
25
30
30
50
30
00

157

400
155
30

625
100
25
30
30
50
30
80

157

400
165
30

m
100

25
30
30
60
30
80

157

000
23000 23000 23000
1600 1500 1500
1230 1230 1230

400
155
30

625
100
25
30
30
50
30
80

157

400
155
30

625
100
25
30
30
50
30
00

157

400 400 400
155 155 ISS
30 30 30

625 625 525
100 100 100
25 25 25
30 30 30
30 30 30
60 50 50
30 30 30
80 80 80

157 157 157

o 000 0 0
18400 23000 23000 23000 23000 23000
1500 1500 1500 1600 1500 1600
1000 1230 1230 1230 1230 1230

400 400
155 155
30 30

525 625
100 100

25 25
30 30
30 30
50 50
30 30
80 80

157 157

o
18400
1500
1000

o
13800
1500
770

o
13800
1600
770

o
13800
1500
770

o 0 400 400 400
1,5 165 155 155 155
30 30 30 30 30
o 625 ,25 625 625

50 100 100 100 100
25 25 25 25 25
30 30 30 30 30
30 30 30 30 30
00306060
00303030

50 50 00 80 80
38 105 154 157 157

o 0
5800 13800
800 1500
330 770

o
155
30
o

5"
25
30
30
o
o

50
3£

o
5800
000
330

o
165
30
o

50
25
30
30
o
o

50
38

o
5800
800
330

o
165
30
o

50
25
3~

30
o
o

50
38

o
5800
000
330

o
1,5
30
o

50
2~

30
o
o
o

50
35

o
o
o
o
o
o
o
o
o
o
o
o

o 7740
o 3750
o 0
o 574

o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o

COt;\,EC'!'ED LCClO fKWI
• ~iJ:l!PS (RITZI
- Purps IIR GGTl
- PUl'lPS fFLYGTl
- PIM' CONm~EICV

TOTAL PU"PS mil

OTHER (KWI
• PQCDlJCTION WI~DER.

- HART SHAFT W:~DER

- CVERHoAD CRANE
- CDIIP1ESSOR
- VENTllLATION
- SURFllCE LISHTl\ll
- WElDIN3
- :,,,If\OEil:6ROL:ND LIGHTItooG
· seWERS
- CIAMIlIIIl DRILL
- rqA~SFOP_':£R LOSSES
- CCt.iTINGENCY

TOTA~ OTHER (KWI

PEliI< Do"AND (KWI
TARiFF t t/KW/on
Tll1AL DS"I¥lD COST \'0001

CIlNSurPTlON (~Hl

- P~PS (RlTli
- PUMPS m ,6T>
- ~s (FLYGT)
- PUi':P CONTINGENCY

TOTAL P~ (mil

D~El (,"HI
- PRODU:TlON WINDER
- HART SHAFT WI~E~

- D'I£R'£!ID CRANE
• CC~PRESSO~
- VENTILLATIC'
- SlJRFACE LIGHTING
- WELDI",
- UNDfIlOROUND LIGHTING
- SCAAPERS
- DIA'D~n DRILL
- TRANSfilliMER lOSSES
- CDI>TlNGENCY

TOH1- DT,;eR "IMI

TOTAl CO\iSuMPTION (JIlWH)
TAm, ! '!KWH
Tll1l1L ctIN";J"PTlilN CllST (WOOl

TOTAl PIMR COST (EICL DRE TREATMENT PLANT>

196152 J



- - - --G4/5 85/6
-8 -7

011£ TIIl'ATMENT PLANT REAGENTIMATEAIAlS/PO~EA CONSUMPTION

- - i_IElD_ - - - - - - - C. "'14"-ORE TREAT~ENT PLANT OPERATING COSTS

86/7 87/8 88/9 89190 90/1 91/2 92/3 93/4 94/5 9516 96/7 97/8 98/9 99100 00/1 0112 02/3 0314 0415 0516 06/7 -.16'e-6 -:; -4 -3 -2 -I I 2 3 4 5 6 7 8 9 10 II 12 13 14 15

- SRINOING SAlLS I U·'ERS (KG/T ORE FEEOI
- POl.ER CONSUMPTION 'KWHIT ORE FEED!
- flOTATION LIME (KG/T FLOTATION FEEO!
- FLOTATION COllECTOR IGKIT FLOTATION FEEOI
- FLOTATION FReTHER I~/T FLOTATION FEEOI
- SODIUM CYANIDE IKGIT CAlCINEI
- CYANIDATION W1E !KGIT CAlCINE!

0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0

0.0 0.0 0.0 0.0 0,0 0.0 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
0.0 0,0 0.0 0.0 0.0 0.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 15.0 15.0 75.0
0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
0.0 0.0 0.0 0.0 0.0 0.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0
0.0 0.0 0.0 0.0 0.0 0.0 50.0 50.0 50.0 50.0 SO.O SO.O SO.O so. 0 so. 0 SO.O SO.O 'SO. 0 so. 0 SO.O 50,0
0.0 0.0 0,0 0.0 0.0 0.0 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5
0.0 0.0 0.0 0.0 0.0 0.0 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

)

ORE TREATMENT PlANT - !EAGENT/MATERIAL COST IIiUNITl AND CONSUMPTION
------------_.------------------------

- GRl'IOING 8AlLS I liNERS lTONNES! 1200.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- PO'IER Ic/i(\lH AND Mill! 3.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- FlOTATlO, LI'E 'TONNESI 130.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- FLOTATION COlLECTOR lTONtES! 2500,0 0.0 0.0 0.0 0,0 0.0 0.0 0.0
- 'LOTATIO~ FReM! iTO'NESI 2000.0 0,0 0.0 0.0 0.0 0.0 0,0 0.0
- SODIUM CYANIDf lTONNESI lSOO.O 0,0 0.0 0,0 0.0 0.0 0.0 0.0
- CYl1HlDATION LIME IIONNESI 130.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0

ORE TREATIltNT PUINT REAGENTIM'lTERIAlS COSTS ($000 NON ESCI------------------------

•0.0 34.5 102.0 112.5 112.5 112.5 112.5 112.5 112.5 112.5 112.5 112.5 112.5 112.5 112.5 112.5
0.0 1725.05100.05625.05625.05625.05625.05625.05625.05625.05625.05625.0 5625.0 5625.0 5625.0 5625.0
LO no ~o ~O ~O ~o ~o ~O ~o ~O ~o ~o ~o ~o mo ~o 0
0.0 1.1 J.4 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3,8 3,8 3.8
0.0 1.1 J.4 3,8 3.8 3,8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8
LO ~3 a9 ~3 ~3 ~3 ~3 ~3 ~3 ~3 ~3 ~3 ~3 ~3 ~3 ~3
0.0 1.6 5.1 5.1 5.7 5.7 5.7 5.7 5.1 5.7 5.7 5.7 5.1 5.1 5.7 5.1 .J

0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 41.4 122.4 135.0 135,0 135.0 135.0 135.0 135.0 135.0 135.0 135.0 135.0 m:o 135.0 135.0
0,0 0,0 0.0 0.0 0.0 0,0 0,0 0.0 0.0 2,9 8.7 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 8.4 9.4 9.4 9.4 9.4 9.4 9.4 9.4 9.4 9.4 9.4 9.4 9.4 9.4
0.0 0,0 0.0 0.0 0,0 0.0 0.0 0.0 0,0 2.2 6.7 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7,5 7.5 7.5
0,0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.0 43.3 48.4 48.4 48.4 48.4 48,4 48.4 48.4 48.4 48.4 48.4 48.4 48.4 48.4
0,0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.2 0.7 0,7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.1 0.7 0.7 0.7 0.7

-----------------------------------..------------------ ---------
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 63.4 190.2 210.8 210.8 210.8 210.8 210.8 210.8 210.8 210.8 210.8 210.8 210.8 210.8 210.8

-~~~I~~ J
- flOTATION lIME
- FLOTATION COllECTO'
- FLOTATION FROTHER
- SlJl)!lIlI CYANIDf J
- CYANIDATlON liME

OPE PLANT REAGENT1~~TERIAl COST 11000 NON ESC!

ORE TREATMENT PlANT DPERRTINC COSTS 11000 NON ESCI

- REAGENTS/f!lATER~ALS
- PO~'ER

- GPARES
- ASSAYING
- SUNDRIES

ORE ~.A'lT OPERATING COSTS 11000 NON ESC)

ORE PlA'lT OP£RATIN6 COSTS (SIT ORE TREATED!

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 63.4 190.2 210.8 210.8 210.8 210.8 210.8 210.8 210.8 210.8 210.8 210.8 210.8 210.8 210.8
0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 64.9 176.3 193.6 193.6 193•• 193•• 193.6 193.6 m.6 193.6 193•• 193.6 19~.' m,. 19~.'
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 46.0 136.0 150.0 150.0 150.0 150.0 ISO. 0 150.0 150,0 150.0 150.0 150.0 150.0 150.0 ISO. 0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23.0 68.0 75.0 75.0 75.0 75.0 75.0 75,0 75.0 75.0 75.0 75.0 75.0 75.0 75.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 34.5 102.0 112.5 112.5 112,5 112.5 112.5 112.5 112.5 112.5 112.5 112.5 112.5 112.5 112.5----_..._------------~------------_._----------------- ----_ ...--------
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 231.9 672.5 741. 9 741.9 741.9 141.9 741.9 741.9 741.9 741. 9 741.9 141.9 741.9 741.9 741.9

===~====================;:::;:============================ ==========;;:===================::========;;:;;;===:::=====================================:=======

0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 10.08 U9 9.89 9.89 9.89 9.69 9,89 9.89 9.89 9.89 9.89 9.89 9.89 9.89 9.89

)

•
•
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M~~/6~781~M/983/~~/191nm3~n~~~6~vn~~OO/101/2W3ron

-8 -7 ~6 -5 -4 -J -2 -1 1 2 3 4 5 Ii 1 8 9 10 11 12
04/5 05/6
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-~- - _,s,,_
Z£/03lIlS - - - - - - _fIELO.

llORKFORr:E 11' - - - --D.15 - -CAS! I
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.------------ ._-------------------

ST~H

• ;t::NE :.p.;IlGER
- CiiN7~'JlLEIl

- ElPLCYE::: R~!.3ITIO~S o~ncn
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- ;'Ay):'~n:~
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- STO~ES LIiSOURER
- ~CCO'JNTS Cl.ERK
- TV?IST/RECEPTlDItIST
- GENERAL n.ERK
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36
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3'
25

25

o
o

25
25
25
25
2S
25

30

55
35
37
~,

25

"16

"25
25

3'
20

"

RElIEf OPERATORS

TOTAL lUNING STAFF
TOTAL ",INING MRD

TECH~ICIll I SUPER\lJSJO~

- MINt SliPERXliTENDENT
- KINE PLANNING ENGI~R

- :UNE FOR~'t

- ~1l{£ SllP£II'JISI:Jas
- DR~S.'I!R.'f

- SURVEYOR
- C:-IAINWlN

GEOLOOY
- MINE GEOlOGIST
- SAiIIPLER
- DHli'!O"iD DRILLERS

SlQO~!\G

- STOPE "I~RS

- FILL PREP TIMtlERMEN
- FILL O~ERRTORS

DEVELOPJIIENT
- DRIVING
- RISIt<6

RRll TRLO(ING
- TRllCl<£!S

HOISTING
- WINDER DRIVERS
- BP.ACO!AN
- CAGE/S:HP OPERATORS

MINING SERVICES
- PlPEFHTEflS
- PLATELIlYERS
- LEVa TlJl'.BEfW:N
- LABOURERS
- TRUCK DRIVERS
- ~IRST AlD/CHAN6EHWSE



- .T - - - - - - - - - - - - - - - - - - -SEACm'SflELD PROJECT - D.16 - CASE 1

-<'0-26/03/S5 1ID1l1<F01lCE W

84/5 85/6 86/7 87/8 88/9 89/90 90/1 91/2 92/3 93/4 94/5 95/6 9817 97/8 98/9 99/00 00/1 01/2 0213 03/4 04/5 0516 0617&)

-8 -7 -6 -5 -4 -3 -2 -I I 2 3 4 5 6 7 8 9 10 II 12 IJ 14 15
)

ORE TWiRT,." MNT
~---------------

STAFF .J
- PlA~n SUPERINTENDENl 50 0 0 0 0 0 0 0 I I I I I I I I I I I I I 1 I I
- PLANT ~mliURGIST/fORE~A~ 35 0 0 0 0 0 0 0 I I I I 1 I 1 1 I 1 I 1 1 1 1 1
- C:-JE~IST 30 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 I I 1 1 I I 1 1 •- SHIFT FCR£~E~ 30 0 0 0 0 0 0 0 0 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4

;l;.:IlRD
- SAMPLE ~REPIASSAYERS 25 0 0 0 0 0 0 0 0 3 4 5 5 5 5 5 5 5 5 5 5 5 5 5 0
- ~TAccURGICIl:. Cl.EIIK/SOCRETORT 17 0 0 0 0 0 0 0 0 1 I 1 I I I 1 I 1 1 I I 1 I I
- CRLSflZR :JPE,~ATo.~S 25 0 , 0 0 0 0 0 0 1 I 1 1 1 I I 1 1 1 I I 1 1 I
- GRINlJING/FLOTRTlON/FlURATION IPS 25 0 0 0 0 0 0 0 0 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 .J
- ROASTER OPERATORS 25 0 0 0 0 0 0 0 0 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
- CYRN10RTIONITAILlNGS DISPOSAL OPS 25 0 0 0 0 0 0 0 0 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
- DESORPTION/SOLD ROO~ OPS 25 0 0 0 0 0 0 0 0 I I I 1 1 1 I 1 I I 1 I 1 1 I ..J
- LOBDURERS 25 0 0 0 0 0 0 0 0 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2
- RELIEF OPERATORS 25 0 0 0 0 0 0 0 0 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4

--------~_._-------------------------------------------------------------.--------- J
roTRI !lfTIUURGlCAL STAFF 0 0 0 0 0 0 0 0 2 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
TOTAL METRILURGICRL RWRRD 0 0 0 0 0 0 0 0 0 25 28 29 29 29 29 25 29 29 25 29 29 29 29 29

=========================.:0========================--=:::==================--======--=====:--=:a:==================--====== J
EtIGINEER1NS/&RYICES
------------------

TECHNICRL I SUPERYlSION .J
- OIIEF n~SINrEa :is 0 I I I I 1 1
- I<ECHANlCAL FOREMAN 35 0 0 0 0 0 0 0
- ELECTRICRL fORElA.~ 35 0 0 0 0 0 0 0 t.I

!AlmNIIIIl:E
- ELECTRICAL TRROES~EN 25 0 0 0 0 0 0 0 I 3 3 3 3 3 3 3 3 3 3 3 3 3 3 0
- ':ECHANIGm. TRA:l£SlllEN (KINE) 25 0 0 0 0 0 0 0 I 4 4 4 4 4 4 4 4 4 4 4 4 4 4 0 •- r.ECHANlCA'. TR~OE!>"'N lORE PLA~Tl 25 0 0 0 0 0 0 0 0 I 1 I I 1 I 1 1 1 1 1 I I I 1
- TRADES IISSISTANTS 23 0 0 0 0 0 0 0 0 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3-= DRlli FITTERS 25 0 0 0 0 0 0 0 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 •- PIJI!P OPERATORS 23 0 0 3 3 3 3 3 3 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
• RELIOF TRADESlIEN 25 0 0 0 0 0 0 0 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2

-------~-_._-------------------------------------- --------------------------- j
TOTIlL ENGINEERING STAFF 0 0 1 1 1 I 1 I 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
TOTRI a.I~'EERINS AW~RD 0 0 0 3 3 3 3 3 6 21 21 21 21 21 21 21 21 21 21 21 21 21 21 13

=====--==========--====================---==================--=== :::=========--============~-=-========== ...;
TOTAL ~INE IIDRKFORCE 0 0 2 7 7 7 7 10 25 126 154 160 160 160 160 160 160 160 160 160 160 160 146 138

==============;==============:::=============--=====================--==========:1:====================================--==============--==

..J

196155



- -~Ar_
--'6/03185 - - - ___FE~T _

'_ABOUR SUM'ARY AtID EMPlOYEE RElATEO Ot/-COSTS
ADMINISTRATION cosrs

81/5 85/6 86/7 87/8 88/9 89/90 9011 9112 92/3 93/4 91/5 95/6 96/7 97/8 9819 9'J/00 00/1 0112 0213 03/4
-8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9 10 II 12

-- -- D.l7

04/5 0516 0611 0718
13 14 15 16

DIRECT LA80UR COSTS 1$000 ~o~ ESCI

0.0 110.0 232.5 232.5 232.5 232.5 359.0 836.03655.04530.0 4T35.0 4735.0 4735.0 4735.0 4735.0 4735.0 4735.0 4735.0 4735.0 4735.0 4735.0 4245.0 4045.0 0.0
========:::=================================================---==---=======--=---==========--===============:1:

- ADMllUSTRATJON STAF'
- AO~INImATION A.<RO
~ ,UNPm STAFF
- MINING A'ARD
~ :-ETUURGICAl. STAFF
- M£TRlLURGICW, AWARD
- "mNEWNG STAFF
- ENGl'EERI,," A~ARD

TorRl DIRECT LABOUR CQSr

EIIPI~CYEE RELATED O~-COS:S ($000)

0.0 0.0
0.0 0.0
0.0 55.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 55.0
0.0 0.0

0.0 0.0 0.0
0.0 0.0 0.0

55.0 55.0 55.0
55.0 55.0 55.0
0.0 0.0 0.0
0.0 0.0 0.0

55. 0 55.0 5>.0
67.5 67.5 67.5

0.0
0.0

55.0
55.0
0.0
0.0

55.0
67.5

~oaoaoaoaoaoaoaoaoaoaoaoaoaoaoaoao
16.5 16.5 71.5 11.5 11.5 71.5 11.5 71.5 11.5 71.5 71.5 71.5 71.5 71.5 71.5 71.5 71.5
~OIM.o_om.o_o_o_o_o_o_o_o_o_o_o_omo_o

55.0 55.01575.02375.02555.02555.02555.0 2555.0 2555.0 2555.0 2555.02555.02555.02555.02555.02065.02065.0
~o ~o_omomomo_omomomomomomomomo_o_o

0.0 0.0 616.5 691.5 116.5 716.5 116.5 716.5 716.5 116.5 716.5 116.5 716.5 116.5 716.5 716.5 716.5
~0Iaolaolaolaolaomomomolao1aomomomol~laolao
a5~5_0_0_0_0_0_0_0_0_0_0_0_0_0_0_0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

)

•
o

0.0 12.6 57.4 57.4 57.4 57.4 72.0 131.7 779.3 976.81022.71022.71022.71022.71022.71022.7 1022.71022.71022.7 1022.71022.7 890.0 854.0 0.0
====::================:=======================================--======--==========-_-====-.=====:11:::=:===

- Ci..OTHI:'oS A..lO\.lA"~CE

- EDUCATION RlLO~ANCE/SCHOOL FEES
• F:RST AIO A'LO~A'lCE

- LONG SERVICE LEAVE
- lEM8ERS;I"S/SU8S ALLC.ANCE
- PAYROlL TAl
- lECRUIn:E.NT
- R!J.OCATION COSTS
- SUNDRY E'PLOYE A'iENITIES
- SUPERII>I'\JATIIN
- IIIJRKERS COMPENSATION I~SURANCE

TOTAL El1PLOYEE RELATEO OHOSTS

A~INISTRATION COSTS 1$000 NllN ESCI

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0 0.0
0.0 0.0
0.0 5.0
0.0 0.0
0.0 5.0
5.5 11.6
0.0 0.0
0.0 0.0
0.0 10.0
6.6 13.9
0.5 11.9

0.0
0.0
5.0
0.0
5.0

11.6
0.0
0.0

10.0
13.9
11.9

0.0
0.0
5.0
0.0
5.0

11.6
0.0
0.0

10.0
13.9
I1.9

0.0
0.0
5.0
0.0
5.0

11.6
0.0
0.0

10.0
13.9
11. 9

0.0
0.0
5.0
0.0
5.0

17.9
0.0
0.0

10.0
21.5
12.5

0.0
0.0
5.0
0.0
5.0

41.8
0.0
0.0

10.0
50.2
19.8

20.0
20.0
5.0
0.0
5.0

182.7
25.0
20.0
10.0

219.3
272.3

20.0
20.0
5.0
0.0
5.0

226.5
25.0
20.0
10.0

271. 8
373.5

20.0
20.0
5.0
0.0
5.0

236.7
25.0
20.0
10.0

284.1
396.9

20.0
20.0
5.0
0.0
5.0

236.7
25.0
20.0
10.0

284.1
396.9

20.0 20.0
20.0 20.0
5.0 5.0
0.0 0.0
5.0 5.0

236.7 236.7
25.0 25.0
20.0 20.0
10.0 10.0

284.1 284.1
396.9 396.9

20.0
20.0
5.0
0.0
5.0

236.7
25.0
20.0
10.0

284.1
396.9

20.0
20.0
5.0
0.0
5.0

236.7
25.0
20.0
10.0

284.1
396.9

20.0
20.0
5.0
0.0
5.0

236.7
25.0
20.0
10.0

284.1
396.9

20.0
20.0
5.0
0.0
5.0

236.7
25.0
20.0
10.0

284.1
396.9

20.0
20.0
5.0
0.0
5.0

236.7
25.0
20.0
10.0

2114.1
396.9

20.0
20.0
5.0
0.0
5.0

236.7
25.0
20.0
10.0

284.1
396.9

20.0
20.0
5.0
0.0
5.0

236.7
25.0
20.0
10.0

284.1
396.9

20.0
20.0
0.0
0.0
0.0

212.2
25.~

20.0
0.0

254.7
338.1

20.0
20.0
0.0
0.0
0.0

202.2
25.0
20.0
0.0

242.7
324.1

=

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

J

,J

)

;=======:;==:::===:::=:::==::::::::::::::=:::=:::::::::=============================::::::===:::===:::====================================================================

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 10.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50.0 50.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50.0 50.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 5.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 5.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 10.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 10.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 100.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 10.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50.0 50.0
0.0 0.0 D.O 0.0 0.0 0.0 0.0 0.0 20.0 20.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 10.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50.0 50.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 75.0 75.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 10.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 10.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 D.O 50.0 50.0

------------------------------.-
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 795.0 795.0 795.0 795.0 795.0 795.0 795.0 795.0 795.0 795.0

J

J

•
•

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

15.0
15.0
10.0
15.0
30.0

30.0
30.0
20.0
75.0
20.0
10.0

10.0
50.0
50.0
5.0
5.0

10.0
10.0

100.0
10.0
50.0
20.0
10.0
50.0
75.D
10.0
10.0
50.0

15.0 15.0
15.0 15.0
10.0 10.0
15.0 15.0
30.0 30.0

30.0 30.0
30.0 30.0
20.0 20.0
75.0 75.0
20.0 20.0
10.0 10.0

10.0 10.0
50.0 50.0
50.0 50.0
5.0 5.0
5.0 5.0

10.0 10.0
10.0 10.0

100.0 100.0
10.0 10.0
50.0 50.0
20.0 20.0
10.0 10.0
50.0 50.0
75.0 75.0
10.0 10.0
10.0 10.0
50.0 50.0

15.0 15.0 15.0 15.0
15.0 15.0 15.0 15.0
10.0 10.0 10.0 10.0
15.0 15.0 15.0 15.0
30.0 30.0 30.0 30.0

30.0 30.0 30.0 30.0
30.0 30.0 30.0 30.0
20.0 20.0 20.0 20.0
75.0 75.0 75.0 75.0
20.0 20.0 20.0 20.0
10.0 10.0 lD.O 10.0

10.0 10.0 10.0 10.0
50.0 50.0 50.0 50.0
50.0 50.0 50.0 50.0
5.0 5.0 5.0 5.0
5.0 5.0 5.0 5.0

10.0 10.0 10.0 10.0
10.0 10.0 10.0 10.0

100.0 100.0 100.0 100.0
10.0 10.0 10.0 10.0
50.0 50.0 50.0 50.0
20.0 20.0 20.0 20.0
10.0 10.0 10.0 10.0
50.0 50.0 50.0 50.0
75.0 75.0 75.0 75.0
10.0 10.0 10.0 10.0
10.0 10.0 10.0 10.0
50.0 50.0 50.0 50.0

15.0
15.0
10.0
15.0
30.0

30.0
30.0
20.0
75.0
20.0
10.0

10.0
50.0
50.0
5.0
5.0

10.0
10.0

100.0
10.0
50.0
20.0
10.0
50.0
75.0
10.0
10.0
50.0

15.0
15.0
10.0
15.0
30.0

30.0
30.0
20.0
75.0
20.0
10.0

10.0
50.0
50.0
5.0
5.0

10.0
10.0

100.0
10.0
50.0
20.0
10.0
50.0
75.0
10.0
10.0
50.0

795.0

15.0 15.0 15.0 15.0
15.0 15.0 15.0 15.0
10.0 10.0 10.0 10.0
15.0 15.0 15.0 15.0
30.0 30.0 30.0 30.0

30.0 30.0 30.0 30.0
30.0 30.0 30.0 30.0
20.0 20.0 20.0 20.0
75.0 75.0 75.0 75.0
20.0 20.0 20.0 20.0
10.0 10.0 10.0 10.0

10.0 10.0 10.0 10.0
50.0 50.0 50.0 50.0
50.0 50.0 50.0 50.0
5.0 5.0, 5.0 5.0
5.0 5.0 5.0 5.0

10.0 10.0 10.0 10.0
10.0 10.0 10.0 10.0

100.0 100.0 100.0 100.0
10.0 10.0 10.0 10.0
50.0 50.0 50.0 50.0
20.0 20.0 20.0 20.0
10.0 10.0 10.0 10.0
50.0 50.0 50.0 50.0
75.0 75.0 75.0 75.0
10.0 10.0 10.0 10.0
10.0 10.0 10.0 10.0
50.0 50.0 50:.0 50.0----

795.0 795.0 795.0 795.0

0.0 15.0 15.0
0.0 15.0 15.0
0.0 10.0 10.0
0.0 15.0 15.0
0.0 30.0 30.0

0.0 30.0 30.0
0.0 30.0 30.0
0.0 20.0 20.0
0.0 75.0 75.0
0.0 20.0 20.0
0.0 10.0 10.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0

0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0

AUDIT FEES
ACCOUNTING FEES
8ANK CHARGES
CLEANING
Eoo !'lAIlfTEmlNCE

ENVIRO"'ENTAL
- 'm>UlGEr<NT, MONITORING I R,PORTWG
- REHl=iB1LITAI ION PREP & PLANTING

FREII!..jT& CARTAGE
CAPITAL REPUIW!ENTILOSS 0' PROFITS INSURANCE
lEASES
LESIlL EXPENSES
P1AJ"T£~NC:

- FIRE rnUIP~~T

• OFFICE EIlUIPMENT
- WORKSHOP suPPLl.ES

!'EDICIII.
PlISTAGE
PRINTINli I STATIONERY
RATES I TAlES
RGC/OTH£R CONSULTANT FEES
SR'ETY
SECURITY COSTS
STATUTORY AUTHlJRITY FEES
SU8SCRIPTIONS I DONATIONS
SlJ/DRY "OWER I WRTER
TElEPHONE I TELEX
TE!'PORARY STIIFF
TRAINING AIOS
TARva I IICCOMMODATION

TOTAL AO~INISTRATlON COSTS

19t1156



.'H'_ - - - - - - - .0;;".' _- - - - - - ---:;-6/0.1 ,NGCO ,RY

84/5 85/6 86/7 8118 88/9 89/90 90/1 91/2 92/3 93/4 94/5 95/6 %/7 9118 98/9 99/00 00/1 01/2 0213 03/4 0415 05/6 06/7 0118 6'a
-8 -7 -6 -5 -4 -3 -2 -I 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 .~

oPERATING COST ~r.ARY IlOOO NTIN ESCI
-----------------------------
STOPING - CUT I FILL 0 0 0 0 0 0 0 0 291 873 970 970 970 970 970 970 970 970 970 970 970 970 970 0
DEVELoP'ENT - DmE I CROSS CUT 0 0 0 0 0 0 0 0 466 466 466 466 466 466 466 466 466 466 466 466 466 0 0 0
DEVElOP~cNT - RtSI~G 0 0 0 0 0 0 0 0 72 72 72 72 72 72 72 72 72 72 72 72 72 0 0 0
MINING SER'lICES 0 0 0 0 0 0 0 0 22 67 75 7S 75 75 75 75 75 75 75 75 75 75 75 0
Et<lINEERINS - MINE EQUIPMENT 0 5 5 5 5 5 5 20 284 423 425 425 425 425 425 425 425 425 425 425 425 331 331 0

~E'mEERING - SERVICES 0 0 238 238 238 242 242 312 422 422 482 482 542 542 542 542 542 542 542 542 542 529 529 0
PIllER 0 0 642 409 408 400 400 1039 1097 1101 1101 1346 1346 1591 1591 1591 1591 1591 1591 1591 1591 1591 1591 0
ORE TREATMENT PlANT 0 0 0 0 0 0 0 0 232 672 742 742 742 742 742 742 742 742 742 742 742 742 742 0

DIRECT LA80UR \ •- AOMINISTRATlOH 0 0 0 0 0 0 92 241 296 296 296 296 296 296 296 296 296 296 296 296 296 296 296 0
- MINING 0 55 110 110 110 110 145 243 1878 2678 2858 2BSS 2858 2es8 2858 2858 2858 2es8 2858 2858 2858 2368 2368 0
... !liHALlURGICAL 0 0 0 0 0 0 0 85 852 927 9S2 952 952 952 952 952 952 952 952 952 952 952 952 0
- ENGIM,ERING 0 55 123 123 123 123 123 268 630 630 630 630 630 630 630 630 630 630 630 630 630 630 430 0 CEMPlOYEE O~-COSTS 0 13 57 57 57 57 72 132 m 971 1023 1023 1023 1023 1023 1023 1023 1023 1023 1023 1023 890 854 0

AD1'1INISTRATIIIN 0 0 0 0 0 0 0 0 795 795 795 795 795 795 795 795 795 195 795 795 795 795 795 0
------------------------------------------------------...---------..----------------------------------

TOTAL OPERATING COST 11000 NUN Est:1 0 128 1175 942 941 945 1086 2339 8116 10m 10886 11131 11191 11436 11436 11436 11436 11436 11436 11436 11436 10168 9932 0
===============================================================;..-::====--===--=---===--====--==- -- ======-~=

O;>€RATlNG COST SUM'ARY 11000 ESCi
-------------------------
S~lNG .. CUT & FILL 0 0 0 0 0 0 0 0 464 1474 1731 1841 1952 2069 2193 2325 2464 2612 2168 2935 3111 3298 3496 0
OEVELOPI1ENT - DRIVE I CROSS CUT 0 0 0 0 0 0 0 0 743 787 835 884 938 994 1054 1117 1184 1255 1330 1410 1494 0 0 0 J

DEYELop,m - RiSING 0 0 0 0 0 0 0 0 m 122 129 137 145 154 163 173 183 194 205 218 231 0 0 0
MINING SERVICES 0 0 0 0 0 0 0 0 36 114 134 142 151 160 170 180 190 202 214 221 241 255 270 0
EtlllNEERING - ~INE EIlUIPM,NT 0 5 6 6 6 1 7 30 453 114 761 807 855 907 961 1019 1079 1145 1213 1286 1363 1125 1193 0 )
E~GIN£ERING - SERVICES 0 0 26G 283 300 324 343 469 673 713 863 915 1091 1156 1225 1299 1377 1460 1541 1640 1738 1799 1907 0
PDlER 0 0 m 487 SIS 546 579 1563 1749 1860 1972 2S55 2708 3394 3597 3814 4041 42es 4541 4814 5102 5409 5734 0
ORt TREAT~ENT PLM~ 0 0 0 0 0 0 0 0 310 1136 1329 1408 1493 1583 1678 1778 1885 1998 2117 2245 2319 2523 2674 0

DIRECT LA80uR
~- ADMINISTRATION 0 0 0 0 0 0 130 362 471 499 529 561 595 630 668 708 751 796 843 894 948 1005 1065 0

- MINING 0 58 124 131 139 147 200 365 2994 4523 5119 5424 5750 6096 6462 6851 1259 7697 8157 8648 9166 805\ 8534 0
- METALLURGICAL 0 0 0 0 0 0 0 128 1357 1565 1704 1806 1914 2030 2151 2281 2411 2562 2716 2879 3051 3235 3429 0
- ENGINEERING 0 58 138 146 155 164 174 402 1004 1064 1128 1196 1268 1344 1424 1510 1600 1697 1798 1906 2020 2142 1550 0 ,)EMPLOYEE OHOSTS 0 13 65 68 73 17 102 198 1242 1650 1832 1941 2058 2182 2312 2452 2598 2754 2919 3095 3280 3026 3078 0

AomlSTRATlON 0 0 0 0 0 0 0 0 1267 1343 1424 1509 1600 1696 1797 1906 2019 214\ 2269 2406 2550 2703 2865 0R_._~_____________________________________________________________________
TOTAl. OPERATING COST IlOOO ESCi 0 135 1321 1122 1187 1264 1541 3517 12936 17564 19496 21126 22516 24392 25856 27411 29047 30796 32631 34604 36674 34571 35195 0 lJ================================:===================::;::=:::=--;==================--=========---=---==--======
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------------------------------~-_._-----------------------------------------------------------------------------------_.---------------
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O. (1) 0.00
0.00 0.00
0.00 0.00
0.00 0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.0012.41 67.23 74.70 74.70 74.70 74.70 74.70 74.70 74.70 74.10 711.70 74.70 74.70 74.70 74.70
0.00 16.06 11i.06 16.06 16.06 16.C6 16.0£, tri.06 16.(16 16.0£1 16.06 1£1.06 If.. 06 16.06 16.06 16.06
0.00 ~~ ~~ 2.~ 2.,a·~6a ~~ 2.~ 2.W ~~ L~ ~ta 2.M 2.68 Zt8 ~~

0.00 0.83 0.83 C.M ~~ ~~ 0.83 L~ ~~ ~~ O.~ L~ ~8J ~~ 0.93 ~Bl

0.00
0.00
'.00
0.00

C(JI~'::il ~<;:CD\lERY ~ r:u CC.~r: !~ O~ I3RAV!TV FEEDl
CO~~::q ,mOI/£RY - Cu r:ONr. j~ OF F~07ATlON FEED)
~;}l);;r;:;( ~ECO'I.;qy - CCr.-PER m·I.~~~ITqllTE lTO~lN€'31

CQ~':lE~ C~~CE,liTiIAi: - CODC'Eli r,~P'i)£ (ll
CQlJ'J;:~ Cr-l::f';i~AT: 1l:jOD:J::T:iJlI ~OM TO~NESI

o.O() 0.00 0.00
0.00 0,00 0.00
0.0 (I, () 0.0

0.00 0.00 0.00
0.00 0.00 0.00

0.00 0.00 0.00 85.00 BS.OO 85.00 85.00 BS.OO 85.00 95.00 85.00 85.00 85.00 85.00 B5. co 85. co 85.00 85.00 0.00
0.00 0.00 0.00 85.86 85.86 85.86 85.86 85.66 8:5.66 85.86 85.86 95,86 85.86 8S.66 95.86 B5.BE. 85.86 85.86 0.00
0.0 0.0 0.0 15'3.4 478.1 :i31.2 531.2 531.2 531.2 531.2 5J1.2 531.2 531.2 531.2 531.2 531.2 531.2 ::;31,2 0.0

0.00 O~OO 0.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15,00 15.00 1$.00 15.00 15.00 15.00 15.00 15.00 0.00
0.00 ~oo ~OO I.M ~19 J.~ J.~ J.~ 3.~ ~~ 3.~ ~~ ~~ 3.~ 1~ J.~ l~ ~~ ~OO

J

0.00 0.00 0.00 0.00 0.00 0,00 21.35 64.0li 11.16 71.16 71.l6 71.16
0.0(1 0.00 0.00 0.00 0.00 0.00 0.12 0.12 0.12 0.12 0.12 0.12

71.16 71.16 71.16 71.11i H.IE. 0.00
~12 0.12 ~12 ~lZ ~12 0.00

...

CD~r;;:~ J::.DTIlTJD~ DLANT TAI'.S WOO TO';rIESl
c::~'r;:~ Gqrr;o£ - CD:lDE~ tL.OTA!:Q~ !l~P,~T TtW..S (,:)

60'_0 ~£C::I,'£qy - CU C('1C l:,( C;: GlllWITY FEE!)}
60lD ~:-:::\l:RV ~ CU CJ'iG (l OF F'.. ~711TIOr<j F~ml
GO;,.C IlECCVf~Y - LCt.:·;:fl ':G';CE~'TRPTE ViVO Gp)

GCtD Gq:lDE: - C~P::R FL:JTlnJ'l "'.A',r T:l:~5 IG~!TO"lIlEJ

SILV::~ QECOVE'RY - CU CONe u. OF 6Rlr~ITY FE:EDI
S!lr,r::R ~ECOV:IlY - CU COlIC III 0:' P.OTRTlO"l FEEDl
S!lV!:q REGOr,rERY - COPPER COI'iCENTRIUE 1000 6M)
5!lV~~ S~AD£ ~ C()lP~R FLOTATION J:'!.IlNT TAILS 16J1!/TDNN

0.00
0.00
0.0

0.(10

0.00
0.00
0.0

0.00

0.00
O. GO
0.0

0.00

0.00
0.00
0.0

0.00

0,00
0.00
0.0

0.00

0.00
0.00
0.0

O.OQ

0.00
0.00
0.0

0.00

0.00
0.00
0.0

0.00

0.00
0.00
0.0

0.00

0.00
0.00
0.0

0.00

0.00 15.0Cl
0.00 18.75
0.0 67.5

0.00 13.70

0.00 40.00
0.00 5(l.00
0.0 30.0

0.00 I.U

15.00
18.75
202.5
13.N

40.00
50.00

90.0
1.41

15.00
18.15
225.0
13.70

60.00
50.00
100.0
1.41

15.00
18.75
225.0
n.70

6.0.00
50.00
100.0
1,41

15,00
18.7S
225.0
1.l.70

40.00
5;).00
100.0
I.U

15.00
1B.75
225.0
13.70

<l.O.OO
50.00
100.0
UI

71.1&
0.12

15.00
18.75
225.0
13.70

40.00
so. 00
100.0
1.41

71.16 11.16
0.12 0,12

15.00 15.00
t8.7S 18.75
225.0 225.0
13.70 13.70

40.00 40.00
50.00 50.00
100.0 100.0
I.U 1.41

71.16
0.12

15,00
18.75
225.0
11.70

AO.OO
50.00
100~0
1.<l.1

15.M
18.75
2;:5.0
n.70

40.00
50.00
100.0
1.41

15.00
18.75
225.0
13.70

40.00
50.00
100.0
1.41

15.00
IB.75
225.0
13.70

40.00
50.00
100;0
1.41

15.00
18.75
1:25.0
13.70

40.00
so. 00
100.0
1.41

15.00
IB.75
225.0
13.70

40.00
50.00
100.0

1. ~ ~

0.00
0.00
0.0

0.00

0.00
0.00
0.0

(',(")

•
•



- - ., - - - - - .. - - - - - ~- F.2 -

CO;'PER COIICENTRA7E PRODt:CTIOt.l

84/5 ,5/6 8617 87/B 88/9 83/30 30/1 3112 32/3 33/4 34/5 35/6 36/7 37/8 38/3 33/00 00/1 0112 02/3 om 0415
-6 -; -4 -3 -2 -1 1 1 3 4 5 & 7 8 3 10 Il 12 13 14 15

.j

0.00 0.00 0.0(' 0.00 0.00 0.00 21.35 64.04 71.16 71.16 71.16 71.1& 71.16 71.16 71.16 71.1& 71.16 71.16 71.16 71.16 71. 16 0.00
0.00 0.00 0.00 0.1)0 0.00 0.00 13.70 13.70 13.70 13.70 13.70 13.70 13.70 13.70 13.70 13.70 13.70 13.70 13.70 13.70 13.70 0.00
0.00 0.00 0.00 0.00 0.00 0.00 1.41 1.41 1.41 1.41 1.41 1.41 1.41 1.41 1.41 1.41 1.41 1.41 1.41 1.41 1.41 0.00

0.0 0.0 0.0
0.0 0.0 0,0
0.0 0,0 0.0

0.0 0.0 0.0
0.0 0.0 0,0
0.0 0.0 0.0

0.0 0,0
0.0 O. ,j
0.0 0,0

0.0 0.0
0,0 C.O
0.0 0.0

~o ~O ~O ~O ~O ~O ~O ~O ~O ~O ~O ~O ~.O ~O ~O ~O
~D n3 n3 n3 nl n3 n3 n3 n3 n3 n3 n3 nl n3 n3 n3
~omou~o_o_o_o_o_o_o_o_o_o_o_o_o_o

~o aa ao ao ao aD ao ao ao ao ao ao ao ao ao ao
C.O 67.5 87.5 87.5 B7.5 B7.5 87.5 81.5 81.5 Bl.5 87.5 81.5 Bl.5 81.5 81.5 87,5
~O ~2 al ~5 ~5 ~5 ~5 ~5 ~5 ~5 ~5 ~5 ~5 ~5 ~5 ~5

.J

o
•

0.0
0.0
0.0

0.0
0.0
0.0

0.00
0.00
0.00
0.00

3.54
63.53
28.24
15.00

3.54
63.53
28.24
15.00

3.54
63.53
28.24
15.00

3.54
63.53
28.24
15.00

3.5'
63.53
28.24
15.00

3.54
63.53
28.24
15,00

3,54 3.54
63,53 63.53
28.24 28.24
15.00 15.00

1.. L13 L~ L~ L~ L~ L~
63.53 63.53 63.53 63.53 63.53 63.53 63.53
2B.Itt 28.24 ze.2A Z9.24 28.24 28.24 28.24
15.00 15.00 15.00 15.00 15.00 15.00 15.00

0.00
O.(l(l
O.M
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
O,CO
0.00
0.00

C,OO
I. 00
0.00
0.00

0.00
0.00
0.00
0.00

C::J~t'Eq CO\CEriTRATE P:1::JDUCTIC'l 1000 TQNN::SI
CG:':':~ C(N:E\TRAE - SG:.D G'PDE !G"/TJN~EI

CCPP;:~ COliCEliTHt1TE ~ srLv=:~ 5RQQS' (G~fm"l"l£J

CO;i~R CGNCE\TRAT£ - COPP=:~ GqADE. (:t)

;;oY~!TE :-_o·lnc~

Sh.V::~ ~:':Q1j::RV - 0YRIT:: LD-'l[; (% 0= (:1~VITY ;;:'0)
S!~VE~ ~ECO'y'ERY - PY~!E CO\'C (:( 0.= PYRrTE FEED'
SIL'J:::~ ~ECCIJE~Y - PYRl';E C,J~jCENt~QTE lfy)!) all}

py~riE ~lj)\T CONCEt-iTllATE/ROAST FEED

;S::D F~lJ~ l.:C:'!:'ER FUlHFIO'l (000 TQIj\iE:SJ
G'JLD E~A:,lE - FEED FRO~ C~OPE~ FlOTIFION {GlJI/iONNEl
S!lVE,~ SiQAliE - ';:£0 F~O:-1 CCJPE-i F'_OTATION (sm/TON~E.)

GOl..D ~~CCVC:RV - PYRE': COt.e i,c OF G~PVITY F~DI
nD R~':OV~iY - PYR!'~ CO\iC {:(, {IF JV~!TE F::::D I
Gi}'.1) R~CO'fERY - :'YRr-E CO'CE~T~PTE ((100 G'I')

:;'YRrr: CONCENTRATE oi:;D'JCTl::~~ tOOl) 70N~::Sl

PYRITE CQ).jCE~TRQTE - GOl..D GiADE (3~/TONNE)

jiYRIE ~Ot~ENTRAT~ - srLV::'~ G~ADE (G'~/TONNtJ

CP.'..C!~E PRODUCTIGti/CIP PLPtvT FEED

~O ~O ~O ~O ~o
0.00 0.00 0.00 0,00 0.00
0.00 0.00 0.00 0.0') o.(~

0,0 1.3 4.0 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
~oo_oo_oo_oo_oo_oo_oo_oo_oo_oo_oo_oo_oo_oo_oo_oo

0.00 13.44 13.44 13.44 13.44 13.44 13.44 13,44 13.44 13.44 13.44 13.44 13.44 13.44 13.44 13.44

0.0
0.00
0.00 .J

0.0 0.0 0.0 0.0 0,0 0.0 15.0 '5.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50,0 50.0 50.0 0.0
~O ~O ~o ~O ~o ~o IL4 ~3 al al al al al a1 al al al al al al al ~O

0.0 0.0 0.0 0.0 0,0 0.0 30.0 270.0 300.0 300.0 300.0 300.0 300.0 300.0 300.0 3~).0 300,0 300.0 300.0 300.0 300.0 0,0
0.0 0.0 0.0 0.0 0.0 0.0 251.1 753.3 837.0 837,0 831.0 837.0 831.0 831.0 837,0 837.0 837.0 837.0 831.0 837.0 837.0 0.0

------~--------------~-----------_._------------------ -----------------------_._---------------------------------------------------------

0.0 0.0 0.0 0,0 0.0 0.0 341.11023.31137.01131,0 1l31.0 1131.0.l!31.0 1131.0 1137.0 1131.0 1137.0 1131.0 lJ31.0 1137.0 1131.0 0.0

0.0 0,0 0.0 0.0 0.0 0.0 93.0 33.0 33.0 33.0 93.0 33.0 33.0 33.0 33.0 33.0 33.0 33.0 93.0 33.0 33.0 0.0
0.0 0.0 0,0 0,0 0,0 0.0 251.1 753.3 837.0 837.0 837.0 837.0 837.0 837.0 837.0 837.0 837.0 837.0 837.0 837.0 837.0 0.0

0.0 0.0 0.0 0.0 0.0 0,0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55,0 55.0 55.0 0.0
~O ~O ~O ~o ~O ~O IL' ~3 al al al al al al al al al al al al al lO

C~CL''''E REcovnv (~ 0= ROAST FEED)
CA~C!~E :j:CCVERY Wi!) TON~;~S)

CA:..C!~E - GOLD 6RAD£ (GIllf10\j~JEl

OLe:"';: - SiLVER GIt!=:DE rGlf,fmMEJ

5[tD ~:CD'/E~Y '" CIP PlA-'4T CE'ED)
OD'D RtWIERY ICIP ~LA'Tl ICOO 0'1

SILV::R R::C[)VERY f" 01=' C!~ putH F;'EDI
SiLVER RECOVERY (CIP PLANTl fOOO G!f.)

PRODcJCTJON SU~'ARY

GO~D BLD:..l.ION PRODUCTION (OOO G)lt)
• G~VI TV O~j:l~H

- tIP PLANT

HInt. GOLD BlfLl!OH (000 61'11

SILVEl nUON P~ODLtTlDN 1000 0.1
- GRAVITV 'LP:IT
- tIP PLRNT

0.0
0.0

0.00
0.00

0.0
0.0

0.00
0.00

0.0 0.0 0,0
0.0 0.0 0.0

0.00 0.00 0.00
0.00 0.00 0.00

0.0 85.0 85.0 85.0 85.0 85.0 85.0 85.0 85.0 85.0 85.0 85,0 85.0 85.0 85.0 85.0
0.0 1.1 3.4 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3,8 3.8 3.8 3.8 3.8 3.8
o.oom.TIn~~lli.n2~~mn2~~2~.n~~lli.~m.n2~.~lli.n2~.29m.29m~
0,00 22.88 22.88 22.88 22.8B 22.BB 22.BB 22.BB 22.88 22.88 22.88 22.88 22,88 22.88 22.88 22.88

0.0
0.0

0.00
0.00

.J

o

•
j

TOTAL SILVER BULLION lOCO O~l

COPPER CONCEiTRRTE PR:JDlJl:nON
- oaeD CONTE.T 1000 S.l
- S!LVER COS'r:-NT ,O(lO G'I';1
- ;:l1::'P~~ CONTENT (TONNESl

TOTAl. l.INE PRonucnON

TOn\:.. G~n ~~O::UCTION 1000 G~l

1DTIlL SILVER PRODUCTION 1000 G.l
TOTAL COPPER PRODUCTJOIl Im'",SI

0.0
0.0
0.0

0.0
0.0
0.0

0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0,0

0.0 40a.o 1215.S 1362.0 1361.0 1361.0 1361.0 13&2.0 1361.0 1362.0 1361.0 1361.0 1361.0 1361.0 1362.0 1361.0
~o ~4~31al~llal1al~llallal~llal~I~I~llal
0.0 153,4 41S.1 531.1 531.2 531.2 531.2 531.2 531.2 531.2 531.2 531.2 531.2 531.2 531.2 531.2

0.0
0,0
0.0

0.0
0.0
0.0

)



~5'T" - - .. - - • - _,5'lt.•cr - - - - - - - .. ~3 -~
. :IC4J '" CAOITAL EXPENDlTU~EA\O. Tl'r:I~.G (1)

CCS7 -<>19841, 841, 65/6 8,11 87/8 8811 89m '90/1 91/2 3213 ~3/~ 94/5 ~~Ib son 97/8 9819 99/00 W/t 01/2 02./3 '.::/4 U./5 r5' .J
$ -6 -, -, ·3 -2 -1 I 2 3 4 5 6 7 8 9 10 " 11 ~~ 'j4 1~" ;,001

~H';. ~::\l;~O;!':::~\T..---..-_....--_._,..- ,
t-:AAl S:1ri':; -- CNS3I~~ :-'.AI~T:::\~NCi 70 1 1 0 0 0 0 0 0 0 0 0 '0 :~ ·0 ~ 0 ... 0 0 . -0 ;, ;0 c 0
fEASU:LI7Y ST'..'DY miD::R OF ~~G\:!T;Jt!n 10 1 0 0 0 0 0 0 0 0 0 0 '0 .9 ' 0 0 0 '0 '0 '. :~ :; :0 c c
St..:,~FAC:: D::r"o~;O Dill!.. ,:I~(jG,~-'!~o,::: 100C 1 0 0 0 0 0 0 ,0 0 0 0 0 '0 0 0 , 0 !, 0 : : 0 .'·:i, Q ". 0 Q
~;~srE1LITV' s~:Jrv (U~'DATE) ~50 0 0 0 0 0 0 0 0 : 0 0 0 .,0 ,: 0 0 0 )(1 0 :0 0 ' 0 0 v

;";m 5..:~n O::i<;~T::~!';il.

.. -E·'::::~J~D9!:':S:: 5"CO 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

.. ~E~;)~;~~:/iiI'vE~ 301) 0 0 1 0 " 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 <) •.. ::EW~7=:~ri=:~A3E_:rA7:0,~ 40(1(1 " 0 0 1 0 0 0 0 0 0 0 0 .0 0 0 0 ·0 0 0 0 0 0

.. ;oU~::1 SiH~ID,'; lbE,.:jR~ ~50 0 0 1 0 0 0 0 0 0 Q 0 0 '. Q ,c 0 0 Q 0 0 0 0 0

.. ~U'!;> snmO\ 16691:- 150 0 0 0 1 , 0 0 0 0 0 0 0 0 0 0 0 0 0 ,0 0 0 '0 0
P;:D:"';CTjO~; Sf-:~FT .. S7AGE 1

0.. T=\D;;m:"::I"w./H::f:;:trl:_P'~:: 1750 0 0 1 0 0 0 0 , 0 0 .0 0 0 '~ 0 r., 0 0 0 ,'.0 ,~ 0 .0 0
.. s:~,..( & l!\~ (SCS'"j 6.%0 0 0 0 1 0 0 0 0 0 ~ Q 0 0 2 ~ 0 0 c', e

~
e 0

• ~·.J~7 O£V::LC:'''!E"\'' (S00,,1 1225 0 0 0 0 1 0 V 0 " 0 0 0 0 0 • 0 , q 0 . 0 6 0 0 Q
'- EJC;:,l!:l7~ L.O,ClDU·,~ ~Tf!i 1[;:; 125 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
• £XC.~V~E P~'P, SiA7!::l~ 15,)'J~l !250 0 ,) 0 Q 1 0 0 0 0 0 0 0 0 0 , 0 0 0 " 0 0 0 0
:. W.:!p ~-..:~:. S':'ATIC"i ~ SOOR'.. 2:;0 0 Q 0 v I) 1 ° 0 (, 0 0 0 ¢ ¢ ,,0 0 '0 ; I) , 0 0 0 0
- EQU!;1 S:.lAfT 1175 'l 0 0 0 0 1 0 0 ' 0 0 °

.. 0
~

, ~ e 0 ° I) 0 0 p , 0
• ~'RODUC7ro:\ iiiN;iE~/~H;D~~:<Il!S;: 215') 0 0 0 0 , 1 0 0 I) 0 0 0 0 0 0 0 I) 0 0 • I) 0
.' RC;':SJCO~VEYR~CES/lCAn,STlH10'i S10 I) 0 0 0 0 0 0 ° 0 0 ° 0 0 I) 0 0 0 I) 0 0 0 .-
~'~E,~;:\t~~7 S~RV1CE:S . <0" 0 0 0 0 0 1 0 I) 0 0 0 0 0 0 0 0 0 0 0 I) I) °,.,
.. CE'!1CB!!.lS~ 195 0 0 0 p 0 ° 1 Q 0 0 0 0 ,,0 0 Q I) 9 0 0 0 ~ 0

~:;'::'RDD~CT:O~ D£Vri.c.c~.E\ -;- - S7~St' 1 ~; , ,
- OR' I WAn PASS,S 300 0 0 0 ~ 0 0 0 Q 0 0 0 :0 0 '0 0 '6 0 ! 0 C '0 0 j
- ,ORIZONTK VEV,LOP~,NT 1~B5 I) I) 0 0 0 0 ) 0 0 '0 0 0 0 0 0 0 0 0 0 0 0 0
- VENlIlLJIT!ON RISE 143 0 0 0 0 I) 0 Q 0 0 0 0 0 ° 0 0 0 0 0 I) 0 I)

~~!lDLnJ~ SHAFT ~ STP,GE 2
7 TE."ID::R/~OBI:.. :;SE 1000 0 0 0 (, (\ 1 0 0 0 0 0 0 ,.~ 0 I) 0 0 0 0 0 I) 0 J
- S!~K & L!t>;E (~65!';) 2173 0 0 0 0 0 « 1 I) 0 0 0 0 0 0 0 0 0 .0 .0 C 0
• PLAT DE\iE~O;~::'liil eOO~l 1%0 0 I) 0 0 0 (J 0 1 0 0 0 0 9 Q 0 0 1 0 0 0 0 I)

.. ExCAVATE LOODlr-;5 SiAT!ON 121; 0 0 I) 0 0 0 0 1 I) 0 0 0 0 0 0 0 0 0 0 0 0 0)
- fXCiMlTE p;,.~p SilmON 1320.~:" ~250 0 0 'J 0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 -'
- EQUIP'~·U~l:I ST~rION1320RL 250 0 0 (> c 0 o ' 0 0 I 0 0 0 0 .0 0 0 0 • 0 0 0 " 0
- ,0ulP SHA'T 500 0 0 0 0 0 0 ~ 0 1 0 0 Q 0 0 ~ 0 ,0 ' Q '0 0 0 0
- R8PcS/LMO 5Hl'a~ 250 0 0 0 0 0 <) 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 l.i- PE"A~E'T S,RVIGE5 ,s 0 0 0 0 0 0 ,0 0 0 1 0 0 0 0 0 0 .0 0 'I .0 c 0
;,. EXCAVATE PL!MP STATION !185HL 1251) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0
- ,DUIP PU~P STATIO~ 1185Rc 250 0 0 0 0 0 0 0 0 0 0 I 0 0 0 .~ 0 0 0 0 0 0 0
• D£~QBIUSE 195 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 ~l 0 0 •PREP-RODi.JCnON OEV~LO'~:"\4T - ST.'1GE 2
~ ORE I WAST, PASS,S ,so 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- eORIIONTAL DEYELDPME'~ 743 0 0 (> 0 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0
- Y~~T1lLATlON RISE 285 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •''HNI~~ EQUIPk""NT._---------

AIR LEG ROCKORILL , 0 0 0 0 0 0 20 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SCRAPER fI5h,I 20 0 0 0 0 0 0 7 3 e, 0 0 . 0 a 0 0 ,~ 0 0 0 0 0 0
RAIL lOIlDERS IEl ..CO 1281 20 0 0 0 0 0 a 3 2 '0 0 0 0 0 a 0 0 0 0 0 0 0
DE\£LOPMENT lMDtR IC'IIO 3l0J 55 0 0 0 0 0 a I I 0 0 I) 0 0 0 0 0 0 0 0 0 0 0
IIATTERY lOCOS I, TONNEJ '5 0 0 0 0 0 0 l 2 0 0 0 a 0 0 0 0 0 0 0 0 0 0
GRRH8Y TRUCKS 12 TONiEI 4 0 0 0 0 0 0 IS 10 0 0 0 u 0 0 0 0 0 0 0 0 0 0

, nPl'ING RIlMI' , 0 0 0 0 0 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
MIst RAIL EIlIJIPllENT 2 0 0 0 0 0 0 If 10 5 a 0 0 0 0 0 0 0 0 0 0 0 0 .....MILIARY FANS IS/Iahpi I 0 0 0 0 0 0 1 0 0 0 , 3 0 0 a 0 0 0 0 0 0
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