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Preface

This Record .&:iii .sists of 'a report commissioned by BMR

from a consultant as part of BMR's mineral resource studies.

This report, or parts thereof, may not be published in

any form or used in a company prospectus or statement without the

permission in writing of the Director.

BMR does not accept responsibility for any statement of

fact or expression of opinion contained in the report.

BMR would welcome discussion with anyone using information

from this report in carrying out their own feasibility studies.



i
CONTENTS

L'age
SUMMARY. .

. INTRODUCTION
^

1

2. BASIS
^

2

3. PROCESS PLANT
^

5

3.1 Washing and Crushing Plant^ 5

ii 3.2 Heavy Media Separation Plant 5

3.3 Grinding and Sulphide flotation Plant 6

•ii 3.4 Gravity Tin Plant 6

II^3.5 Tin Flotation Plant^ 7

3.6 Final Product Handling^ 8

il 4. DESIGN CALCULATIONS^ 10

5. CAPITAL EQUIPMENT - 1500 t/d CONCENTRATOR^ 11

5.1 Washing and Crushing Plant^ 11

5.2 Heavy Media Separation Plant^ 12

5.3 Grinding and Sulphide Flotation Plant^ 14

5.4 Gravity Tin Plant^ 15

5.5 Tin Flotation Plant^ 15

5.6 Final Product Handling and Miscellaneous^ 15

5.7 Support Facilities^ 16

6. CAPITAL COST ESTIMATE - 1500 t/d CONCENTRATOR^ 17'

7. MANPOWER, STORES AND OPERATING COSTS - 1500 t/d CONCENTRATOR^18

8. INFORMATION ON 500 AND 3000 t/d CONCENTRATORS^ 19

9. CONCLUSIONS^ 20

TABLES 1 to 10

FIGS 1 to 8

APPENDIX A: FACTORS USED IN CAPITAL COST ESTIMATE

APPENDIX B: _FACTORS USED IN OPERATING COST ESTIMATE



SUMMARY

Background 

As a follow on from earlier work on estimating costs of copper

concentrators and smelters, the Bureau of Mineral Resources requested Amdel

to supply capital and operating cost estimates for tin concentrators treating

500, 1500 and 3000 tonnes per day of ore from an underground mining operation

as distinct from open-cut or dredging operations.

Approval for this work was given witn 0/N J70188 dated 7 April 1978.

Summary of Work Done 

A metallurgic..] balance and treatment requirements for the 1500 tonne

per day plant were determined. With this information as a base, flowsheets,

material balances, a capital cost estimate, manpower and production costs

were determined.^Balances and equipment are listed in flowsheet order for

the various plant sections, namely:

(a) Washing and crushing plant

(b) Heavy media separation plant

(c) Grinding and sulphide flotation plant

(d) Gravity tin plant

(e) Tin flotation plant

(0 Final product handling and miscellaneous.

Support facilities are listed.

Summaries of all major plant items along with weights,-power con-

sumption and a brief description based on size or capacity were prepared.

With the 1500 t/d plant as a basis, capital and operating cost

estimates for the 500 and 3000 t/d concentrators were then prepared.

Conclusions 

The capital and operating costs for the three plant sizes are given

below:

Plant Capacity, t/d^ 500^1500^3000

Installed Capital Cost, $A10 6^27.398

Nominal Ope'iating Cost, $/t feed^ 18.24
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1. INTRODUCTION

The initial enquiry for this mining cost study came in a letter dated

9 November 1977.^Illness and heavy overseas commitments delayed action

until an Amdel quotation was submitted -in a letter 'Mining Cost Studies'

dated 20 February 1978.^This was accepted by telex on 15 March 1978.

Further action by Amdel was again delayed by an overseas commitment to

a plant commissioning.^Further delays and the resignation of Mr D.W. Allen,

Senior Consultant, meant that the work had to be rescheduled completely in

amongst other Clients' heavy commitments with other Amdel personnel.

The terms of reference were such as to allow a large degree of freedom

with selection of on_ type, mill locationau-.flowsheet detail, the

principal stipulations being for estimates for 500, 1500 and 3000 t/d

concentrators processing a hard rock tin ore.
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2. 'BASIS

\Major consideration was given to M 1R ing sure that the plant would be

an 'average' type to suit conditions anywhere in Australia while taking

into account many recent developments in processing hard rock tin ores.

The plant is versatile and various sections could be deleted if simpler

ores thanthat described are encountered.

The generalised flowsheet, plant and equipment allocations were

prepared in detail for the 1500 t/d plant.^Plants for the lower tonnage

. (500 t/d) and higher tonnage (3000 t/d) were then sized and costed using

this rlant as a basis.

Flowsheets, material balances, manpower requirements, equipment,

manpower requirements and costs were derived by the authors after studying

various company reports and articles and consulting with colleagues at

Amdel and with equipment suppliers.

It has to be stressed that basic assumptions have had to be made in

the flowsheets used.^Variations are possible on different ores or in

different localities in Australia.^These assumptions include:

(a) The rock type is folded and contains faulted

slates and quartzites.

(b) Mineralisation is principally cassiterite of

liberation size at 150 micrometres (um) closely

associated with iron sulphides in veins plus

minor massive occurrences in pipes.^Both

magnetic and non-magnetic sulphides are

present.

(c) Concentrator head grade averages 0.8% Sn with

iron sulphides content of 15%.^The ore has a

specific gravity of 3.0 t/m 3 .

(d) Economic recovery is obtained by gravity and

flotation methods together with flotation for

removal of sulphides.

(e) Climate is essentially warm and dry:

• rainfall 500 mm p.a. well distributed

• temperature 0 °C min., 40 °C max., 20 ° C ave.

• open air type building construction is possible.

1277
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(f) Location is a site away from a major

city, say 500 km.

(g) Topography relevant to plant construction

is low hills and gently undulating plains.

- (h) Adequate water for the processing plant is

available by a combination of pumping from

the mine plus a dam within 10 km and pumping

to storage at the mill.

(i) Grid power at 11 kV is available.

(j) Planned maintenance is all carried out by

a central workshop but workshop personnel are

allotted to the plant to cope with day to day

maintenance.

(k) Planned maintenance shut-downs are in use for

plant overhauls.

(1) Analytical and research of a plant nature, are

associated with the concentrator.

(m) Tailings disposal is to an essentially level

site within 1000 metres from the concentrator

and tailings use in mine backfill is not

considered.

(n) There is always an ore stockpile between under-

ground mine and concentrator and blending of head

grades and ore types is possible.^Concentrator

design limit commences with this coarse ore

stockpile and ends with a finished concentrate

for marketing.

(o) The concentrator will operate on a continuous

shift roster.

(p) Market-concentrate grade is a minimum of 55% Sn.

Further assumptions peculiar to each section of the concentrator are

given in the relevant sections.^Costs have been derived for the concentrator

only up to the point of producing final concentrates and tailings and do

not include provision of backfill material for the mine.

1277



The costs of providing a township, road or railway, power and water

supplies etc., have not been included.
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3. rRocEss TLANT

The concentrator contains the following major processing sections:

3.1 Washing and Crushing Plant 
. _

Run-of-mine ore is received at 100% minus 150 mm size from a 1070 mm x

760 mm underground jaw crusher for a 1500 t/d design.^Coarse ore is

stockpiled in the open air and processed through a washing and crushing

plant to produce crushed ore passing 12 mm for further processing.

Constraints applied to the plant design are:

(a) Haulage from the mine is on the basis of 2 shifts

per day by a 6 day week. Allowance is made for

tramp oversize.

(b) Washing, secondary and tertiary crushing is on the

basis of 2 shifts per day by a 6 day week.

(c) Subsequent processing sections have a maximum daily

throughput based on 90% time efficiency for all

reasons i.e. 1667 tonnes maximum throughput for a

1500 t/d operation overall.

(d) Periodic use of a washing plant is required due to

pockets of 'gouge' in the orebody.

(e) Oxidation of iron sulphides is not a problem in

coarse ore stockpiles over periods of not more than

one week of storage.

A schematic flowsheet is given in Fig. 1 for the 1500 t/d concentrator

illustrating the treatment involved and showing all major equipment items

and tonnages handled.^Flowsheets for the 500 and 3000 t/d concentrators

are similar but with equipment sized to suit these operations.

3.2 Heavy Media Separation Plant 

Fine ore at 100% minus 12 mm size is treated and light gangue is removed

to waste thus upgrading the feed to subsequent processing sections and

reducing the total weight of material to be handled.

Constraints applied to the plant design are:

(a) Maximum daily throughput is based on 90% time

efficiency for all reasons allowing for

planned maintenance shut-downs and holidays.

1277
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(B) Magnetic iron suiphiues being Present, the

dense medium in use has to be cleaned of this

contaminant in the medium cleaning circuit.

(c) Dense medium losses arc 1.0 kg per tonne of ore

treated.

(d) A H.M. cyclone is used but the Dynawhirlpool

unit is equally applicable to suitable ores.

A schematic flowsheet is given in Fig. 2 for the 1500 t/d concentrator

illustrating the treatment involved and showing all major equipment items

a,Ad tonnages handled.^Flowsheets for the 500 and 3000 t/d concentrators

are similar but with equipment sized to suit these operations.

3.3 Grinding and Sulphide Flotation Plant 

Upgraded fine ore from the H.M. Separation Plant is ground to 807.

passing 115 um and nominally 90% of the sulphides removed by flotation into

a sulphide concentrate which becomes final tailing. Flotation tailing is

feed to the tin recovery sections of the plant.

Constraints applied to the plant design are:

(a) Overgrinding is to be avoided at all costs

thus reducing possible cassiterite losses.

(b) In line with current Australian operations,

single stage grinding is employed.

(c) Ore/water pulp mixture is acidic at pH = 5.0.

(d) Water circuitry and spillage requirements are

strictly contained within the section.

(e) Tin recovery section middlings are returned

for regrinding and stripping of sulphides

further released in this regrind.

A schematic flowsheet is given in Fig. 3 for the 1500 t/d concentrator

illustrating the treatment involved and showing all major equipment items

and tonnages handled.^Flowsheets for the 500 and 3000 t/d concentrators

are similar but with equipment sized to suit these operations.

3.4 Gravity Tin Plant 

The plant is divided into three treatment circuits recovering tin

by gravity concentration methods from three carefully prepared pulp streams

each containing material in specific size ranges as follows:
^

1
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(a) Coarse gravity circUl.t - 100% ~200 lJ!il, 

o <100 j.Im. 

(b) Medium gravity circuit - 100% <100 J.lm. minimum 

<40 llm. 

(c) Fine gravity circuit - 100% <40 j.Im, minimum 

<25 llm. 

Feed to the plant is tailings from sulphide flotation and coarse 

material is returned for regrind and gravity tailings are feed to the tin 

flotation plant. 

Constraints applied to the P!;:;.T.t design are: 

(a) At least 50% of the tin is recovered. 

(b) Minimum equipment is involved. 

(c) A middlings regrind is required. 

A schematic flowsheet is given in Fig. 4 for the 1500 tId concentrator 

illustrating the treatment involved and showing all major equipment items 

and tonnages handled. Flowsheets for the 500 and 3000 tid concentrators 

are similar but with equipment sized to suit these operations, 

3.5 Tin Flotation Plant 

Tailings from'the gravity tin plant are deslimed at 5 ~m and tin 

recovered by flotation from the plus 5 llm fraction. 

1277 

Constraints applied to the plant design are: 

(a) Desliming of feed to this plant is by cyclones. 

(b) Remaining sulphides in feed to this plant are 

stripped out by flotation, the sulphide 

concentrate cleaned once. In practice this 

sulphide concentrate is recycled to the head of 

the grinding and sulphide flotation plant for 

additional tin recovery but in this design it 

is part of final tailings to simplify calculations. 

(c) Tin concentrate produced is not final grade. 

(d) Water circuitry and spillage requirements are 

strictly contained within the section. 



8

A schematic flowsheet is given in Fig. 5 for the 1500 t/d concentrator

illustrating the treatment involved and showing all major equipment items

and tonnages handled.^Flawsheets for the 500 and 3000 t/d concentrators

are similar but with equipment sized to suit these operations.

3.6 Final Product Hanclling 

Final products from the concentrator include:

(e) Floats from H.M. separation plant.

(b) Sulphide flotation concentrates from plant

Sections 3.3 and 3.5.

(c) Desliming cyclone overflow (<5 pm) from

Section 3.5.

(d) Flotation tailings from Section 3.5.

(e) Gravity tin concentrate from Section 3.4.

(0 Tin flotation concentrate from Section 3.5.

These products are handled as follows:

(i) (a) is trucked to waste or used as mine

backfill.

(ii) (b), (c) and (d) are combined and dewatered

by thickening with thickener underf low going

to the final tailings dam.^Part of this

final tailing may be used as mine backfill.

Water recovered is recycled for plant use.

(iii) (e) and (0 are handled separately and

cleaned up to final concentrate grade specification

by batch processing using magnetic separators,

flotation, washing and/or chemical treatment before

being packed for shipment to market.

It should be noted that provision has been made in this design to

pump sulphide concentrates straight to tailings but the alternative route

through the tailings thickener has been incorporated to size this thickener

to handle all ground plant tailings for maximum process water recovery.

177
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These steps in the overall plant are shown schematically in Fig. 5 

for the 1500 tid concentrator. The treatment steps are not detailed for 

the concentrates because of the need to develop special methods of upgrading 

for each cortcentrate produced. Si~lar ~ethods apply for concentrates 

from the 500 .and 3000 tId concentrators. 

1277 
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4. DESIGN CALCULATIONS

Mass balance calculations for the 1500 t/d concentrator are set out

in Table 1, _

•^ Figures given include per cent weight of solids and tin and sulphide

contents within each plant section as well as overall metal recoveries.

These figures are the same for the 500 and 3000 t/d concentrators thus

allowing solids, pulp and water balances to be calculated for these sizes

of concentrators.

Nominal sizings of feed into and products from various plant sections

are shown in Figs 6 to 8.

1277
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5. CAPITAL EQUIPMENT - 1500 tid CONCENTRATOl<. 

The figures contained in Table 1 were used for sizing the major 

items of equipment and determining operating requirements for the 1500 tid 

concentrator . 

. Cost of purchase, shipping weight and energy requirements were then 

de,termined from equipment supplierf:; or from infopnation at Amdel. 

Capital equipment required is as follows: 

5.1 Washing and Crushing Plant 

A list of all major items required in this plant section is given in 

Table 2. This list includes all material handling equipment such as 

scrubbers, crushers, conveyo~'- c' screens, feeders etc. plus ancillary items 

such as spillage recovery systems, cranes and tramp iron collectors. 

Purchase cost and energy requirements are summed to give the total 

for this section of the plant. 

1277 

Several important points should be noted: 

(a) The coarse ore stockpile is uncovered and serviced 

by a front end loader. 

(b) The scrubbing section can be bypassed when washing 

of the ore for removal of 'gouge' is not required. 

(c) The plant is operated with the ore wet for most 

of the time. Therefore dust collection is not 

the problem associated with conventional dry 

·crushing and screening plants and water sprays 

are used to maximum benefit. A separate dust 

collection system is not required. 

(d) Every attempt is made to avoid overbreakage whereby 

overgrinding of cassiterite could occur and losses 

in subsequent treatment stages increase. Once 

to size, material is removed from the plant by the 

shortest practical route. 

(e) Spillage is contained within the section of the 

plant; the fines being handled by sump pump and 

the coarse by the front end loader back to the 

start at the road hopper. 

-_ . --- '-:---"--'-- .- -' - - " 1 



12

(0 Heavy maintenance ib done by mobile crane.

What building coverage is provided allows full

access by this crane to all parts of the

Plant.

(g) Control of this section of the concentrator

is from the control room in the heavy media

plant.

5.2 Heavy Media Separation Plant 

This section is essentially as supplied by Mitchell Cotts Projects

(Australia) Pty Ltd and because of this has a different format from the

rest of the equipment selections.^The equipment items have been checked

as far as possible from the information supplied. Reasonable confirmation

was obtained using general design principles and normal operating practices.

Published plant details were also compared with the Mitchell Cotts design.

Information not supplied to Mitchell Cotts was the presence in the ore

of friable, magnetic iron sulphides which would contaminate the dense medium.

Hence items added by Amdel are a demagnetising coil, sieve bend and flotation

cells to remove coarse and fine magnetic sulphides.

Also added are bins for sinks and floats, plus a truck for floats

removal to dump. .

The feed conveyor supplied by Mitchell Cotts has been deleted as it

appears as part of the previous washing and crushing plant. This deletion

has been offset by the inclusion of a floats conveyor of essentially the

same size.

Plant Capacity 

Feed to plant^68.3 tonnes per h of minus 12 mm ore

Feed to cyclone^51.7 tonnes per h of minus 12 mm plus 1 mm ore

Cyclone product^27% of cyclone feed = 14 tph sink product

Fines^16.6 tonnes per h of minus 1 mm ore in
underf low from feed preparation screen

Major Equipment Sizes 

Item No. Equipment 

  

1^Head chute and mixing box - steel, rubber lined

2
^

1 only feed preparation sieve bend (a DSM screen) - 45
0

bend, 1 metre radius, 0.6 metres wide, aperture 1.5 mm

3
^

1 only feed preparation screen.^Horizontal, low head,
single deck, vibrating screen, with deck aperture of
1.0 mm. Screen size - 1.5 metres wide x 4.8 metres
long

1277
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10 

11 

12 
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17 

18 
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Equipment 

1 only DSM cyclone. Size - '400 mm diameter 

Note: The cyclone is gravity fed. A gravity head of 
approx. 6 metres is required 

1 only floats sieve bend. 45 0 bend, 1.0 metre radius, 
0.5 metres wide, aperture l.~_.mm 

1 only sinks sieve bend. 45 0 bend, 1.0 metre radius, 
0.3 metres wide, aperture 1.5 rom 

1 only medium recovery screen (Drainage and rinsing 
screen). Horizontal, low head, single deck, vibrating 
screen with deck aperture of 1.0 mm. Screen size -
2.4 metres wide by 4.8 metres long 

NO:':E:!: Both sinks and f'loats are fed onto this single 
screen with a plate divider. The sinks side of 
the screen is 0.5 metres wide and the floats side 
of the screen is 1.9 metres wide. Alternatively, 
the sinks and floats streams could be fed to two 
different sized vibrating screens. 

Product conveyors - 2 off 600 rom wide by 20 metres long 

1 only Centrifugal densifier feed sump and pump. 
size -'Warman 8 x 6 FAH 

Pump 

3 only Centrifugal densifiers. Size - 100 nun diameter 

Note: These are a Mitchell Cotts development - a 
cylindrical vessel fed tangentially, under pressure, 
to remove water from the medium via the vortex 

1 only circulating medium sump 

1 only circulating medium pump. Pump - \olarman 8 x 6 FAR. 
(Pumps to mixing box at discharge end of feed prepara­
tion screen) 

Medium density control instrureentation to supplier's 
design 

1 only dilute medium sump and pump. 
6 x 4 EAH 

Pump size - Warman 

1 only wet drum primary magnetic separator. 
900 mm diameter x 2400 wide 

Size 

1 only primary magnetic separator tailings sump and pump. 
Pump size - Warman 6 x 4 EAH 

Note: This pump feeds cyclones for desliming, and the 
cyclone overflow is recycled within the plant as 
spray water 

3 only desliming cyclones. Size - 200 mm diameter 

Clarified water storage tank - steel, lined 

1 only wet drum secondary magnetic separator. 
900 mru diameter x 1200 rom wide 

Size -
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Item No.^ Equipment 

^20^1 only floor drainage sump pump - Sala VASAG - 75

^

21^1 only sump and pump transferring H.M.S. fines to grind-
ing plant. Pump size - Warman 8 x 6 FAH

^

22^1 only plant water supply pump - pressure required at
screen sprays 200 kPa.^Pump size - Warman 6 x 4 D-S

^

- 23^1 only bin of steel construction 8 metres diameter by 7
metres overall height and 2.5 metres ground clearance,
fitted with suitable pneumatically operated discharge
gates. Bin shape is cylinder on truncated cone with
allowance for truck to drive through beneath structure

^

24^Truck - 10 tonne capacity (6.5 m 3 ) minimum size

^

25^Sinks Surge Bin - 1 only bin of steel construction 8
metres diameter by 7 metres overall height and 2.5
metres ground clearance, fitted with vibrating feeders
on bottom discharge.^Bin shape is cylinder on
truncated cone

^

26^Demagnetising Coil - 1 only length 0.2 m, diameter 100 mm

^

27^Coarse Pyrrhotite Sieve - 2 only DSM screens.^45 ° bend,
1.0 metre radius, 1.0 metre wide, aperture 0.25 mm

^

28^6 only No. 60 Agitair flotation cells for medium
cleaning

Note: By tolerating a higher sulphides level the
flotation could be performed on a by-pass stream
thus allowing smaller equipment

^

29^Ferrosilicon Feeder - drum tipping and emptying system

^

30^5 t 0/head Crane.

This list is summarised in Table 3 with accompanying equipment purchase

costs, shipping weights and power consumptions.

5.3 Grinding and Sulphide Flotation Plant 

This is a completely conventional plant aimed at minimising overgrinding

of cassiterite.^A list of all major items required in this plant section

is given in Table 4.

Purchase cost and energy requirements are summed to give the total for

this section of the plant.

One important point should be noted in that all spillage within this

section of the plant is returned to the clean-up thickener where overflow

provides process water for plant use.

1277
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5.4 Gravity Tin Plant 

Recent innovations in operating plants have been included thus

reducing overall equipment requirements to a minimum. A list of all

major items. required in this plant section is given in Table 5.

Purchase cost and energy requirements are summed to give the total

for this section of the plant.

Again spillage is contained within this section of the plant.

5.5 Tin Flotation Plant 

This is a completely conventional plant.^A list of all major items

required in this plant section is given in Table 6.

Purchase cost and energy requirements are summed to give the total

for this section of the plant.

Spillage is once again contained within the section.

Control of this section of the concentrator is from the control room

in the grinding and sulphide flotation plant.

5.6 Final Product Handling and Miscellaneous 

This section of the concentrator deals with concentrate handling,

upgrading of concentrate to saleable grade, filtering, drying and stock-

piling of concentrate for shipment; tailings disposal by thickening^-

and pumping to a dam; reagent handling involving storage, mixing and

distribution and distribution and recovery of process water to the plant.

It is not practical to layout in full the equipment requirements for

this section because:

(a) Individual ores will produce concentrates with

specific characteristics to which final upgrading

methods will be tailored. Examples of such methods

are:

(i )

^

removal of specific size fraction usually

the slimes below 3 to 5 pm

1277

(ii) magnetic separation for removal of any

remaining magnetic iron sulphides

(iii) chemical treatment ranging from acid

leaching in the simplist case to

autoclave leaching at temperature and

pressure
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(iv) further tlotation stages

(v) further gravity treatment stages

A number of these methods are currently practised

in operating plants.^Processing lines are batch

or continuous depending on the amount of concentrate

to be handled.

(b) Individual sales contracts dictate penalty element

payments and the final upgrading plant may be

slanted towards the elimination of a specific

element or elements.

Since the general case has been assumed and no

limits placed on the presence of penalty elements in

the original feed, it is not practical to detail

equipment requirements to cope with this problem.

An allowance has been made in capital costs to cover both these areas.

Major items of equipment which can readily be sized are given in Table 7. The

probable cost of other items of equipment which cannot be adequately sized is

also indicated in this table and allowance made for energy requirements in

the overall total.

5.7 Support Facilities 

Support facilities required as back-up to the concentrator include:

offices, laboratories, workshops, stores, electrical sub-stations and

motor control stations, control rooms and instrumentation.

Details of individual facilities are given in Table 7 but detailed

capital costs are not given as they are covered by the appropriate allowance

in Table 8.

1277
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6. CAPITAL COST ESTIMATE - 1500 t/d CONCENTRATOR

The capital cost was estimated from the cost of purchased equipment

(Tables 2 to 7) and then applying appropriate factors to determine the

total capital investment given in Table 8. An explanation of the relevant

factors is given in Appendix A.

1277
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7. MANPOWER, STORES AND OPERATING COSTS - 1500 t/d CONCENTRATOR

Manpower requirements are shown in Table 9. Personnel required are

listed along with working hours, job titles, number required and nominal

annual salaries for a 1500 tid concentrator.

Operating costs including stores are shown in Table 10 for a 1500 t/d

concentrator on the basis of Australian dollars per tonne of ore milled.

Marketing requirements and shipping costs for concentrates from the

plant are not considered.

The factors used in estimating these costs are given in Appendix B.

•

1271
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8. INFORNATIOl'l ON 500 Al'ID 3000 t / d CONCENTRATORS 

Basic. information c.a1c.ulated for the 1500 tid c.onc.entrator was used 

to establish the requirements for the 500 and 3000 tid c.oncentrators. 

Relevant data is given in Appendix C. 
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9. CONCLUSIONS

The capital and operating costs for the concentrator treating hard

rock tin ores are given below:

Plant Capacity, t/d ,^1500

Total Capital Cost, $A 27.398

Total Operating Cost, $A/t feed 18.24
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APPENDIX A

FACTORS USED IN THE CAPITAL COST ESTIMATE

Installation.^This assumes installation of the plant on prepared

foundations, and includes the costs of erection and painting.

Instrumentation.^Includes the purchase and installation of all process

instruments, transmitters, receivers and electrical and pneumatic connections.

It excludes control valves and the comtrol room building.

Piping.^Includes the purchase and installation of all process pipework,

fittings, traps, strainers, flanges, control valves, pressure gauges, and

all supporting structures.

Electrical.^Includes the cost of all wiring between the supply substation

and the process equipment.^It includes purchase and installation of all

power and light feeders, cable pits and ducts, motor starters, switchboards

and wiring supports.^It excludes motors, building lighting, instrument

wiring and the electrical substation.

Buildings.^Includes the cost of all necessary buildings and their

foundations, i.e. process buildings, raw material and product stores,

control rooms, offices, laboratories, canteen, first aid and fire fighting

facilities and workshops.^It includes all internal building services

such as lighting, plumbing and air-conditioning.

Foundations and Scructures.^Includes the cost of all foundations for

process equipment including piling where necessary, and all structural

supports for process equipment, together with associated catwalks, ladders,

stairs and working platforms.

Land. This cost includes an allowance for the purchase of the land on

which the plant will be sited.

Yard Improvements.^Includes the costs of site clearing and the provision

of roads, footpaths, fences, vehicle parks and landscaping.

Utilities.^Includes the costs of supplying necessary services to the

plant, and may include electricity supply substation, transformers and

rectifiers, water supply pumps and pipeline, water treatment plant, water

distribution system, air compression and distribution, process waste

disposal, communications systems and fire-protection systems.
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Engineering, Constructors and Contractors Fees.^Included here are costs

of construction design and engineering, draughting, purchasing, accounting,

cost control, travel, communications and home office overheads.^It also

includes the costs of accommodation of design, construction and commissioning

personnel on site, the purchase or hire of construction equipment such as

trucks and cranes, special living allowances and the contractor's profit.

Contingency.^This factor is included to allow for unforeseen events, such

as storm or flood damage, strikes, price changes, design changes, errors, and

problems in commissioning.
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APPENDIX

. FACTORS USED IN THE OPERATING COST ESTIMATE

Raw Materials.^Includes the delivered cost of all materials purchased for

consumption in the process.

Utilities.^Includes the purchased price of the power and water consumed

by the plant and the ancillary services.

Direct Labour.^Includes the operators who actually run the plant.^It

excludes maintenance, process control and supervisory employees and supporting

staff.

Supervision.^Includes direct supervisory and clerical labour and supporting

staff up to the mill superintendent.

Maintenance.^Includes the costs of labour and materials necessary to

maintain the plant in operating condition in planned maintenance shutdowns

and materials used in general maintenance.

Operating Supplies.^Includes the costs of miscellaneous supplies necessary

to maintain the plant operation, such as protective clothing, charts, paper,

lubricants, test chemicals and sanitary supplies.

Payroll Overhead.^Includes the costs of providing statutory and other

benefits to employees, such as annual leave, sick leave, superannuation,

workers compensation, etc.

Plant Overhead.^Included here are the costs of non-manufacturing facilities

needed to permit the plant to function well.^Items included would be staff

hospital and medical services, safety training, canteen services, recreation

facilities, fire training courses, paymasters office, employment office,

drivers and vehicle maintenance, security services, storekeepers, general

office staff, etc.

Process Control.^Includes the salaries of analysts and sample taking and

preparation staff, and normal consumable laboratory supplies.

Depreciation.^This is assumed to be straight-line depreciation over

121/2 years.

Property Taxes and Insurance.^Includes the cost of local government and

State taxes on land and property, and the cost of insuring the property.
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Administrative Expenses.^Includes the costs of salaries pald to personnel

required to administer the plant, i.e. directors, accountants, and their

secretarial staff.

Distribution and Marketing.^Includes the costs of salaries and supplies

for staff involved in selling, handling orders, arranging delivery of the

plant's product.

Research and Development.^Includes the cost of experimental work aimed at

improving the efficiency of the process or testing new reagents, or ensuring

that the process can accommodate variations in the composition of the plant

feed
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TABLE 1.^1IETALL40C1C.:1 BALANCE - 1500 TPD CONCENTRATOR

.--

Decail Solids Pulp
Vol. 0/6

WZ[Cl.
0/h

ASS2.2.21.- M:A01 CUII:ent,^•.
'^t/1

niAtr! bUtiOn, 2

th Dry Z Sn^Sulphides Snlids En Sulphide°
Sn Sulphides

A^• Cr,shinz

Co.irse Co E:c:ipile 97.5 0.80 15.0 100.0 100.0 100.0

7 L,rum Scr,'sber - Feed 146 97.5 52.4 3.74 0.10 15.0 1.168 21.900 100.0 100.0 100.0

- Di,charge 146 60.0 146.0 97.33

0 0 0 93.59 0

9 Crlrzly - Fcod 146 66.0 146.0 97.13 0.80 15.0 1.168 21.900 100.0 100.0 100.0

-^1,.....ru1,, 103 52.6 130.7 94.36 74.7

- Ov,rs1re 37 92.5 15.3 3.0 25.3

V.:shin:sin Screen - Feed 107 55.6 130.7. 94.36 74.7

- Top 59 92.5 24.5 4.78 40.4

- Sottom 37 92.5 15.3^' 3.00 25.4

- Undcrsize 11 11.2 107.3 102.93 8.9

- %ate: 3 0 0 16.35

12 Secen,:ery Crusher - Feed 133 92.5 55.1 10.78 91.1

Stage^Nominal Sizing, X Weight <mm or Nm 
Distribution X

Feed^Discharge^Undersize^Oversize
Sn^Sulphides

100 <200 co
89 <150
54 < 75
32 < 37.5
20 < 19
12 < 9.5
9^6

dee^130
d,. • 69

(

100 0 200 um
5 <100

1100 0 100 mm
40

f101 0 40 mm
1 50 6

1100 0 200 mm
60 <103
27 < 40
5 < 6

<100 cis

<100 rim

Notes

Live capacity 5400 :



- Discharge 133 92.5 55.1 10.78 91.1

13 Secondary Screen - Feed 133 92.5 55.1 10.78 91.1

- Oversize 100 95.0 38.6 5.26 68.5

- Undersize 33 85.7 16.5 5.52 22.6

19 Tertiarr Crnsher - Feed 130 95.0 50.2 6.84

- Discharge 130 95.0 50.2 6.84

19 Tertiary Screen - Feed 130 95.0 50.2 6.84

- Oversize 30 95.0 11.6 1.58

- Undersize 100 95.0 38.6 5.26 68.5

100 0 75 nr.
91 <17.5
49 <19
26 < 9.5
14 < 4.75

° 32
<4. ° 19

1 100 <75 mm91 <37.5
49 <19
26 < 9.5
14 n 4.75

1100 <75 cm
5 <12

<12 ram

100 <19 nm
67 < 9.5
37 < 4.75
21 < 2.15
12 < 1.19
d.. ° 11.7
ds. ° 6.7

[

100 <19 mm
67 < 9.5
37 < 4.75
21 < 2.36
12 < 1.18

1 1'3(5) :192 
em

012 mm

mlig- mom me-^Olit- OM- INV 11111V 01111- 115--- OMIT man MTIV Own mOU IMD7 Mem kw IMOD

TA3LE 11^(Continued)

Item^Detail Solids ^Pulp^Water

t/h^Dry^Vol. m'/h^m'/h
Assay, 7, 

Sn^Sulphides

Metal Content,
t/h

Distribution, : ^Stage ^Nominal Sizing. 2 Weicht <mm or ;:e.1^Notes
Solids^Sn^Sulphide.^Distribution

Feed^Discharge Undersize^Oversize
So^Sulphides

 

Sn^Sulphides



Ansmv. 2 

Sn^Su:pnidos

Woter
n'ih

sol!e3 ^ruin
Vol. m'/h

Oh^Dry 7.

111stribudon. 7^.^81a10 N̂o :!.:11 S1rArt. % 1:■1cht <rtm or ut ^Netos
Distribution 2

Solids^Sn^Sulphides^ Feed^Discitnrge^Undersize^Oversize
On^Sulphides^ Sn^Sulphides

1:er

25 SlIrts Tint 13 11.2 107.3 102.93 9.9 *Ignores rt::11aar v:a smrp
pu.ph1.h is iacriAt,r,
from !leer wa,h dcvn v:z
spillise pemp

2'.: :Tsilm!ng Cyclono - 7ced* 13 11.2 107.3 102.93 8.9^ flse ■ 60 pm

- Underflt. 11 20.3 8.4 4.71 7.5

- Ovorflou 2 2.0 9C.9 98.22 1.4 e200 Pm

27 :o-aa.,ering Screon* - Food 11 70.0 8.4 4.71 7.5

100e^6 rm
BS <^4.75
70+<^2.36
55^•^1.18
40 •600 um

- eversite 10.5 88.0 4.9 1.43 7.2 28 •l03
20 <150
16 • 75
9 • 38

ds. ° 3.5 ma:
d,. • 900 pm

- Undercizo 0.5 13.2 3.5 3.28 0.3 <150 pm

31 S.anla 2ung.* - Food 7 **Variable aidir :er-
mittent,^floor .rarh

- Voter r
100 <12 mc
78 < 9.5
55 • 4.75

22 Flne Oro Sterage - Feed 133 95.0 51.3 7.00 91.1. 42 • 2.36
32 • 1.18
23 • 0.6
4. . 10
d,.•^3.7

Hots' Content,
t/h

411111 MO- OWE OW- immr- mr- INIF1 ow- mar- ow- ME mar- oar imir lir par milr l'irri owl air

TASLE 1:^(Continued)



5....-717.7 Soct:,n A 

23 i!ne Zre S.,rage^- rischersc 63.3 97.0 23.1 1.96 0.80 15.0 0.506

:9 Wuc^S3nd Recla:n.^- Dlschnrge 5.0 20.0 21.7 20.03 0.80 15.0 0.040

32 57:me2^Z,:ittr.:.1^Scction A. 2.5 2.4 102.4 101.50 0.50 15.0 0.020

- ?rcce,s^Needed. 0 0 0 109.94 - -

9.495 43.4 89.4 89.4 89.4 89.4

0.750 3.4 7.1 7.1 7.1 7.1

0.375 1.7 3.5 3.5 3.5 3.5

Sane as 22

27 oversize

<200 um

-

ow Mu ON as ala OR MI NO- as NW- Mu am- sir mu ear-, pos-7^mon 111117

TABLE 1: (Continued)

:Zen
^ Pulp^1.:nter ^Ansnv • 2 ^Metal Content, ^Distrlbutten^Stage ^Nominal S1z1n5!,^W.:.ipht ern or um^Notes..

Vol. n'/h^m'fh^ 1,1,1,1c.^Distribution •
t/h^Dry^ Sn^Sulphldes^ Solids^Sn^Su^ Feed^Discharge^Undersize^Oversize

Sn^Sulpnides^ Sn^Sulphides



Detail^ Sends ^Pulp^Uater

t/h^Dry I V°1 ' ' '/h^m'fh

^

A"1.'LLL-^Metal Content, ^01stribution %^Stage
t/h 

Sn^Sulph^
Distribution, I

ides^ Solids Sn^Sulphides^ Feed^Discharge^Undersize^Oversize
Sn^Sulphides^ Sn^Sulphides

1,0,1^.1 SlzLr.0, I Weirht ‹mr, or on Notes

Om MI 1110- 0111 001r-^IMF 0011F- Ogli- TOw- ow- Mr our Mr our own Nun

V

TABLE 1:^(Continued)

<enara: ion

1^nled -^(n) Fine ore 63.3 97.0 23.1 1.96 0.80 15.0 0.506 9.695 91.1 91.1 91.1 92.7 92.7

- (b) Wet sand 5.0 20.0 21.7 20.00 0.80 15.0 0.040 0.750 7.2 7.2 7.2 7.3 7.3

-^(c) Uater 0 0 116.7 116.71 - - -
<12 cm Washing plant slinas CO to

S..d, 'rota:^Section B 68.3 33.0 161.4 138.67 0.30 15.0 0.546 10.245 93.3 99.3 - 98.3 100.0 100.0
(

100
24 < 1 Section C^(1.2^t/h)

2^Feed Prep.^Si.eve - Feed 68.3 33.0 161.6 138.67 0.80 15.0 0.566 10.265 98.3 98.3 98.3 As 1

- 0,ersize 55.0 70.0 41.9 23.57

- Undersize 13.3 10.4 119.5 115.10 <1 mm
•

3^Feed Prep.^Screen - F.2ei 55.0 70.0 41.9 23.57

- Oversize 51.7 92.0 21.7 4.50 1001
100 <12 mm

- Undersize 3.3 9.9 31.2 30.07 <1 cm

4^H.M.S. Cyclone Feed

- W.Iter

- (a) Ore

0

51.7

0

92.0

11.0

21.7

11.00

4.50 0.8 15.0 0.414 7.755 74.4 74.4 74.4 75.7 75.7
1100 012 mm

c <
S.C. Ore . 3.0 tic'

(Media:^Ore ratio • 5:1
S.C.^Ferrosiliron • 6.7 t/m'

• - (b) Ferrosilicon 258.5 100.0 38.6 0

[

Media - ' I. Ferr,rilicen by
volume

- (c) Uster 0 . 0 71•4 71.39

Tvzal^' 310.2 80.3 131.7 75.89
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TABLE 1: (Continued)

Detail Pulp
Vol.^r11.',

ilater
ms/h

M.ay.Z Metal Content, Distribution. 0 Stage
Distribution

Nominal SiElas, I Wel■Bt <mm or bn^Notes

Undersize^Oversizet/5 Dry t Sn Sulphides Solids^Sn Sulphides Feed^Discharge
Sn Sulphides On Sulphides

Sinks -^(a) Ore

-^(b)^Perrosilicen
25.1

65.4

To:al 60.5 10.5 33.3 19.50

Fleets -^(a) Ore 36.6

-^(b)^Ferrosilicon 193.1

Total 229.7 80.3 98.4 55.39

5^Flrats Sieve -Feud 229.7 80.3 90.4 56.39

- 0,ersize 45.6 65.0 22.4 8.05

-Unlersize 18.1 79.2 76.0 45.34 <1 mm

6^Sinks Sieve - Feed 80.5 60.5 33.3 19.50

- Oversize 17.8 65.0 7.5 3.14

- Undersize 60.7 79.3 25.8 16.35 <1 mm

7^Flants Screen - Feed 45.6 85.0 22.4 5.05

- Cversize 26.4 92.5 15.0 2.95 0.11 1.7 0.040 0.619 52.4 7.2 5.9 7.3 6.0 4100 <12 mm
S.C. Floats ■ 2.E tim'

0 < 1

-Undersize 9.2 16.9 46.4 45.10 <1 mm

- S.'atet 0 0 40.0 40.00

Sinks Screes - Feed 17.8 85.0 7.5 3.14

- Oversize 14.0 92.5 4.9 1.14 2.41 48.8 0.337 6.832 20.1 60.7 65.5 61.8 66.7
floe 012 mm
t 00 1 S.C.^Sinks ■^3.7^tin'

- Undersize 3.8 14.7 22.6 22.00 <1 era

- Water 0 0 20.3 20.00

9^Sesnifier Pump - Fre. 5 134.1 79.2 76.0 45.34 <1 sum
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TAIL! 1:^(Continued)

::cm 2e3311 Pulp
Vol. n'/h

Water
m'th

Assay^0 Xetal Content.
t/h

Distribution.^X Stage Nominal Sizing, 2 Weight .crItt or um^Notes

till Dry Z Sn Sulphides Solids So Sulphides Distribiltim, Feed^Discharge Undersize^Oversige
So Sulphides Sn^Sulphides

10 2,m,1fier - Feed :84.1 79.2 76.0 48.34 sl mra

- Vincharge 165.0 35.0 53.7 29.10

- Overilev 19.1 49.8 22.3 )9.22

Centeins 3 t/h non-magletics
14 niluie^di•r.. Pump - reed ( circulating

- (a;^Fren 10 0/F 19.1 49.8 22.3 19.22

-^(6)^Fre, 7 floats 9.2 16.9 46.4 45.10

-^(c)^From 7 sinks 3.8 14.7 22.5 22.00

- (d;^From 19 mags 3.54 63.0 2.5 1.91

Total 35.54 25.6 93.8 83.23

27 Fyrrhotite Sieve - Foed 35.54 28.8 93.8 63.23

- Oversize 0.10 70.0 0.1 0.04 3.00 70.0 0.003 0.070 0.2 0.5 0.7 0.6 0.7

- Undams1ze 35.54 23.7 91.7 83.19

23 XedinF1v.,1ce - Feed 93. 7 83.19

- Cone 330. 51 46 : 80. 70 0.1 0.24 2.50 50.0 0.004 0.080 0.2 0.7 0.8 0.7 0.8

- Tailing 35.38 28.7 93.6 87.95

15 Fria.^Slog.^Sep. - Feed 35.38 28.7 93.6 87.95

- Maz.netics 30.8 70.0 17.3 13.20 Recovery 952

- Non-mags 4.58 5.6 75.8 74.75

:7 8es1ime Zyclones - Feed 4.58 5.8 75.3 74.75 dss^15 um

- Lnderflow 4.58 50.0 5.6 4.58

as very mimor flaw in
- Overflew 0 0 (70.2) (70.17)

{

Taken
media circulation



iso ma am ma^Nit- Mr NW NW NKr^marl or MR

0

WILE 1: (Continued)

De:ci!^ selie,^Pulp^Water^- A, 0 ^retal Content, ^DIstriburi9n^Stage ^Nominal Sizing, 0 Uelehc <cm or cm^ Notes

^

_ Vol. &(I, m3/11
fn

^ Distrilonton^I
t/h^Dry^ f:n^Sul;h1des ^ Solids Sn^Sulphides^i^

Feed^Oischerge^Undersize Oversize
Sn Sulphides Sn Sulphides

19^Sas.^74a.^Sep.^- Peed

- Magne:Ics

- Nen-n:111s

4.58

3.54

1.04

50.0

65.0
11.,

5.6

2.5

9.2

4,58

.^1.91

8.78 2.79 14.8 0.029 0.154 1.5 5.3 1.5 5.3 1.5

- Water 0 0 6.1 6.11

1211: Circulrzing Medium^- F2ed

-^(a) From 6 62.7 79.3 25.8 16.36

- (6) From 10 165.6 85.0 53.7 29.10

-^(c)^Fro. 15 Nags 50.3 70.0 17.9 13.20

-^(.)^'...arer 0 0 12.7 12.73

Tote]. 209.3 78.4 110.0 71.39

IVarlable and inter-slitters -7)^Sur.? iurp^- Feed 7 7 7 7
t floor wash down

- Water 7 7 7 7

II^Clarified ;:ter Tank 0 0 70.2 70.17 See Note on 17

5,-7,7,^- Sre.:!rn V

I^FesS 7:07.^Sieve^- Undersize 13.30 10.4 119.5 115.10

3^Fee!^Pr,.^1.^...^-^Undersize 3.30 9.9 31.2 30.07

7.4.7.^Feed Prep.^Fines - :eta: 16.60 10.3 150.; 145.17 0.80 15.0 0.133 2.490 23.9 23.9 23.9 24.3 24.3 •1 = 5.0.^3.0 t/m 2

19^Sec.^tag.^Sep.^- Non-nA3s

27^Pyrrhyi- Lie Sieve^- Oversize

1.04

0.10

10.6

70.0

9.2

0.1

8.78

0.04

2.79

3.00

14.8

70.0

0.029

0.003

0.154

0.070

1.5

0.2

5.3

0.5

1.5

0.7

5.3

0.6

1.5

0.7

.1,/^um

f1n^ < 1 mm0 <150 m

ZS^Xei'lz Fie:eticr.^- Cone 0.16 40.0 0.1 0.24 2.50 50.0 0.004 0.080 0.2 0.7 0.3 0.7 0.8 <150 v.

7...,1 m.n.s.^?lent Fines^' 17.90 10.4 160.1 154.23 0.94 15.6 0.169 2.794 25.8 33.4 26.9 30.9 27.3 <1 um S.C.^3.05 ths'

. .9/



Detail Solid, Pulp
VOv<.:.^C ' ih

1-3:Cr
M'A

A,sav. I Metal C:ntent,
t/b

Distribution,^I

Sr

Stage

Sulphides
t/h Dry I Sn Sulchi des Solidp^Sn Sulphides

Sr^Sulphides

7 1.00 92.0 4.9 1.14 2.41 48.8 0.337 6.832 20.1 60.7 65.5 61.8 66.7

2,17.1^Fee?^to^Secticr.^C 31.90 17.6 158.9 149.25 1.59 50.2 0.505 9.626 45.9 91.1 92.4 92.7 94.0

7^21cais 36.40 92.5 16.0 2.95 0.11 1.7 0.046 0.619 52.4 7.2 .5.9 7.3 6.0

-^?r,,,ss Terrosilicon Needed

Zr,zais U,ter 0 0 135.4 136.38

58.:0 75,7 44.8 21.54, 0.00 15.0 0.545 10.245 98.3 99.3 98.3 100.0 100.0

Nominal SizinA, % Weir:St ‹.= or ,,^Not-es

Feed^Discharge^Undersize Oversize

S.C.^3.0 t/m'

S.C. • 3.3

S.C. . 2.8 tic.'

22.8.5 t at 7100/t

ma EN me EN NE NET Nu^olt-s.^NW-^11.7 air^IIIIIr

TABLE 1:^(Continued)



Sol!.ds ^Pulp^Water
Vol. m'/h^m s /h

t/h^Dry

Metal Content.^Dintributlon I.^Stage
t/h^Sol^

Dintribudon. 2
iis Sn^Sulphides -

So^Sulohldca^ Sn^Sulphides

Nominal Shine. 0 IcieSt <mm or^Dates

Feed^Discharge Undersize^Oversize
:tto^ Dettil

Sn^Sulrhideo

mir- nor- Er EMU MB- INIIE MEV imur- soir7 .1•7 mr7 mir IMMIr^1001:7 Marl 6.57 M1117

TASLE 1: (Continued)

C^ Float

1^1.Y..4.^Fine< Cyclone - Feed 17.90 10.4 160.1 154.23 0.94 15.6 0.169 2.794 25.8 30.4 26.9 32.7 28.5 <1 cm S.C.^3.05 tho'.<1,..,^<0 Um

- Urderflvw 12.90 70.0 9.8 5.53

- Overflow 5.00 3.3 150.3 148.70

2^C1(1--,7 -7■:ekener
rate cf clean-ua

-^(a) Spillage 0 0 20.00 20.00
{

Average
ignored

-^(5)^Wash Plan; Slimes 1.20 2.4 49.1 44.72 0.80 15.0 0.010 0.1E8 1.7 1.7 1.7 1.9 1.8 <200 on S.C.^•^3.0 tin'

-^(c)^From 1 - 0/F 5.00 3.3 150.3 148.70

Tc:al 6.20 5.7 219.4 217.42

3^Cl.an-up Thic'Aeror -^Un,!crflew 6.20 40.0 11.3 3.30 ■

- OvaTflca 0 0 (200.0) (208.12)

?rio. Mill D:se'aarge - Feed

-^(a) ^, S^Sinks 14.00 92.5 4.9 1.14 2.41 48.8 0.337 6.832 20.1 60.7 65.5 65.4 69.7 <6 mm S.C.^• 1.7 tie

-^(6) From 1 - U/F 12.90 70.0 9.8 5.53 <1 mm

-^(c) From 3 - C/F 6.20 40.0 11.3 9.30
1502 tiro,^load en

-^(d) Mill Discharge 75.00 75.0 47.7 25.00
{

Allow
(a) + (b)

-^(e) Water 0 0 20.0 20.00

Total 109.10 63.9 94.7 60.97 S.C.^3.3^t/m'

5^Pen.^S:eve -^(a)^Feed^• 108.10 63.9 93.7 60.97

•^(b) 0 0 23.5 23.30

Total 108.10 50.2 117.2 84.35

I 1 /
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TABLE 1: (Centir■ued)

lt,n^ Detail Solids ^Pulp^Var.er^Assav. 2^Metal Content, ^Distribution 2^Stage^Nominal Sizing, 2 Weinht cc6 or l Neter
m s /h^ t/h^ Distribution, Xtih^Dr, z Xal.^ So^Sulphides^ Sn^Sulphides^ Feed^Dischnrze Undersize^Oversize

0

So Sulphides Sn Sulphides

- Oversize 75.00 75.0 47.7 25.00

- Undersize 23.10 35.8 69.5 59.35 1.56 29.6 0.515 9.804 47.6 92.8 94.1 100.0 100.0 80 c115 112

13 Sulphide 8,us5ers^- Feed

- (a) From 5 - U/S 33.10 35.8 69.5 59.35 1.56 29.6 0.515 9.804 47.6 92.8 94.1 100.0 100.0 80 6115 um

-^(b)^S,1.^I/C Tail 3.00 14.7 18.3 17.44 2.00 40.0 0.050 1.200 4.3 10.8 11.5 11.6 12.2

-^(c)^Sul.^Secy. Gen. 3.14 40.0 5.6 4.71 1.00 24.4 0.031 0.786 4.6 5.6 7.3 6.0 7.8

Total 39.24 32.5 93.4 81.50 1.54 30.0 0.604 11.770 56.5 109.2 112.9 117.6 120.0

- Oencentrstc 13.94 50.0 17.6 13.94 0.67 75.4 0.093 10.511 20.1 16.8 100.3 18.0 107.2

- Tai1in;s 23.30 27.3 75.8 67.56 2.01 5.0 0.513 1.259 36.4 92.4 12.1 99.6 12.9

14 Cravity Circuit Feed Pump - Feed

-^(a)^From 11 Tails 25.30 27.3 75.8 67.56 2.03 5.0 0.513 1.259 16.4 92.4 12.1 99.6 12.8

- W Sul. Scav. Tail 11.00 16.2 50.6 56.78 1.00 2.7 0.110 0.300 15.8 19.8 2.9 21.4 3.1

Total 36.30 22.6 135.4 124.34 1.72 4.3 0.623 1.559 52..2 112.2 15.0 121.0 15.9

16 Sulphide 1/9 Dischnrse^- reed

- (a) From 11 Cons 13.94 50.0 17,6 13.94 0.67 75.4 0.093 10.511 20.1 16.9 100.8 18.0 107.2

- (1) Mll Discharge 14.95 70.0 24.1 14.94

-^(c) Water 0 0 18.0 18.00

Total 48.79 51.0 59.7 46.88

15 SuIphide iliC Sieve^- (a)^reed 48.79 51.0 55.7 46.98

-^(h) NJ:er 0 0 1.9 1.91

Total 48.79 50.0 61.6 48.79

- Cvu:nize 34.85 70.0 24.1 14.94

- 91,:ersize 13.94 29.2 37.5 33.85 0.67 75.4 0.091 10.511 20.1 16.8 100.8 18.0 107.2 80 <75 616

S.C. . 3.12 t1n'

S.C. ■ 3.32 the

11.50 t,11 final sulphides +
1.50 t/h gan:ce ctntent

12.14 t/h final sulthfdes +
1.00 t/h ganLue crnrenr

S.G. ■ 3.tO On'

S.G. ■ 3.07 th. s

S.C. ■ 3.07 t/11'

S.C. ■ 2.10 t/m'

S.C. + 2.98 t/2

Allow 150E cite. load
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TABLE 1,^(Continued)

l t zm^ 0eta ll Solids Pulp
001.^_'/h

•
7.-

Water
m s /h

Angay, X Metal Content.
t/h

Dir.,ribution, .1 Stage
onDintributix__I

Nominal Sizing,^0 Wrieht .:,^or ...,^ 1:otes

c/M Dry 2 Sn Sulphides Solids Sn Sulphid_ s Feed^Discharge Undersize Oversize
Sn Sulphides Sn Sulphides

14^0m2:a41,:o Cleaners^Fred. 11.04 29.2 37.5 33.85 ,^0.67 75.4 0.093 10.511 20.1 14.8 100.8 19.0 107.2 80 <75 um

- Concentrate 10.94 49.0 19.2 16.41 0.30 75.1 0.033 9.311 15.7 6.0 89.3 6.4 95.0 S.C. . 3.9 tim .

- Tailins 7.09 14.7 19.3 17.44 2.00 40.0 0.060 1.200 4.4 10.8 11.5 11.6 12.2

21^7.141e^:"./(-^D1s,4arge^-^Fere

- (a) C+M Cray. Tail 14.14 19.2 64.0 59.34 1.00 7.5 0.141 1.066 20.3 25.4 10.2 27.4 10.9 S.C.^3.0 tin'

-^(Y) 2111 Discharge 37.59 70.0 23.6 16.11 Alloy 2507 tire. load

-^70 'dater 0 0 2.2 2.15

:era' 51.73 40.0 04.8 77.60

72^0a57s. 0/0 Sieve^- F,ed 51.73 4 0.0 94.8 77.60

- Oversize 37.59 70.0 21.6 16.11

- Undersize 14.14 18.7 66.2 61.49 1.00 7.5 0.141 1.066 20.3 25.4 10.2 27.4 10.9 80 <60

14^0u1;h1de Scavenger^- Fezd 14.14 19.7 66.2 61.49 1.90 7.3 0.141 1.065 20.3 25.4 10.2 27.4 10.9 eo <60 tim
- Concentrate 3.14 40.0 5.6 4.71 1.00 24.4 0.031 0.766 4.5 5.6 7.3 6.0 7.8

-^Ta!1ings 11.00 16.2 00.6 56.28 1.30 2.7 0.110 0.300^' 15.8 19.8 2.9 21.4 3.1 S.C.^•^2.80 t/m .

FL-r-lr: -^ec. , on C

10.94 40.0 19.2 16.41 0.30 85.1 0.033 9.311 15.7 5.0 89.3 6.4 95.0 S.C.^3.9 t/m'19^Sa1;4ide C.s.nc,ntrate

14^Sravi:y Circuit^Feed 35.30 22.6 136.4 124.34 1.72 4.3 0.523 1.559 52.2 112.2 15.0 121.0 15.9 S.C. • 2.99 rim'

21^C ,..:.! Gravity Tall Circulating :4.14 19.2 64.0 59.34 1.00 7.5 0.141 1.066 20.3 25.4 10.2 27.4 10.9

Fr,rars Wa,,r^(reco,....ed) 0 0 (122.68) (122.68) - - - - - -

F,...: to Sect!, C 23.10 • 214.1 .204.09 1.56 29.6 0.515 9.804 47.6 92.8 94.1 100.0 100.0 •Xcaningless

F,:.2^:0^Flo.11',ian 33.10 28.9 91.4 2.1.21 1.56 29.6 0.515 9.304 47.6 91.8 94.1 100.0 100.0

•
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TABLE 1: (Continued)

Detail^ Solid,^Pulp^W:tter

ra Dry^Vol. m'A m'/ht 
h'11, 3^!:ezal Content,^fllstrtbotlor.Z^Stage^Nominal Sizing. X Weight <ran or on

t/h Sn^Sulphides^ Solids^On^Sulphides Dis ' rib " ri° " ,--1^Fred^Discharge Undersize Oversize

Notes

So Sulphide. So Sullinides

C.ravity^Sn Section

1 :::.^1^',!!,icne - Feed 36.30 22.6 115.4 114.34 1.72 4.3 0.623 1.559 52.2 112.2 15.0 100.0 100.0 S.C. - 2.99 Oz'
- Cndcrflo, 3.31 55.0 10.72 7.62 1.22 4.3 0.160 0.403 13.4 28.8 3.9 25.7 25.9 S.C.^3.00 Um'

*For convenience^sizing
productn ara all^a4a.,,i1 CO

- Overflow 24.99 18.8 125.68 115.72 1.72 4.3 0.463 1.156 38.8 33.4. 11.1 74.3 74.1 <80 ion have^the rar.e Sri sr-sr.
Is not^strictly^corr.,:
does^not^affect^ovcralL
circuit^perforLance or

but

2 E.:erc;izer - Fece 9.31 55.0. 10.72 7.62 1.72 4.3 0.160 0.403 13.4 28.8 3.9 25.7 25.9 equip2oci selcatian

- WV.el. 0 0 5.20 5.28 - - - - - - •
- !:r..aerficv 6.62 50.0 8.83 6.62 1.72 4.3 0.114 0.284 9.5 20.5 2.7 18.3 18.2 0 < 1 00 pm
- Ovarflou 2.69 30.0 7.17 6.23 1.71 4.3 0.046 0.119 3.9 8.3 1.2 7.4 7.7 <100 ym

3/4 S..srge^8tn-rump -^Fee,: 6.62 50.0 8.83 6.62 1.72 4.3 0.114 0.284 9.5 20.5 2.7 18.3 16.2
- Di,charge 6.50 55.3 7.43 5.26 1.72 4.3 0.112 0.278 9.3 20.1 2.7 18.0 17.8
- Overflo, 0.12 1.1 1.40 1.36 1.67 4.3 0.002 0.006 0.2 0.4 <0.1 0.3 0.4

5 No.^1 Sieve -^Fee...! 6.50 55.3 7.43 5.26 1.72 4.3 0.112 0.273 9.3 20.1 2.7 18.0 17.8

- Oversize 1.65 80.0 0.95 0.41 1.72 4.3 0.029 0.071 2.3 5.2 0.7 4.7 4.5
-^!:n..,ersire 4.35 50.0 6.47 4.45 1.72 4.3 0.083 0.207 7.0 14.9 2.0 13.3 13.3 <200 P.

6 C.^Sluice^Cut 1 - Feed 4.15 50.0 6.47 4.85 1.72 4.3 0.083 0.207 7.0 14.9 2.0 13.3 13.3
- Cat, ,,ntrate 1.00 1.72 4.3 0.017 0.043 1.4 .^3.0 0.4 2.7 2.8
- Tolling 3.85 1.72 4.3 0.266 0.164 5.6 11.9 1.6 10.6 10.5

Cut 2 - Feed 3.25 1.72 4.3 0.066 0.164 5.6 11.9 1.6 10.6 10,5
- Concentrate 1.00 1.72 4.3 0.017 0.043 1.4 3.1 0.4 2,7 2.8
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TABLE 1: (Coatinued)

Eetail Solids PulO
Vol. m 3 /h

Wate r Ansa,, S Metal Content,
t/h

L'Istrl.butien.^S Stage Nominal Siziag, S 6e1244 ‹mm or tm NoteS

t/h Zry Sn^Sulphides Solids Sr Sulphides
Dintributirn.

1,nd2rsize^Oversize
Sn 5,1:6i4es In

Feed^Discharge
Sulphide3

- Tolling 2.55 1.72 4.3 0.0:9 0.121 4.2 8.8 1.2 7.9 7.7

-C'33^-Teed 2.85 1.72 4.3 0.049 0.121 4.2 8.8 1.2 7,9 7.7 -1
- Concentrate 1. 40 1.72 4.3 0.024 0.060 2.1 4.3 0.6 3.9 3.8

- TAtli,g 1.45 1.72 4.2 0.025 0.161 2.1 4.5 0.6 4.0 3.9

7^C.^SpIrals - Zo.^1^- reed 1.03 50.0 1.33. 1.00 1.72 4.3 0.017 0.043 1.4 3.0 2.4 2.7 2.8

- 0.39 30.0 0.50 0.70 4.00 6.0 0.012 0.018 0.4 2.1 0.2 1.9 1.2

- Tail!ng 0.70 12.7 5.03 4180 0.71 1.6 0.005 0,025 1.0 0.9 0.2 0.8 1.6

- No. 2^- Feed 1.00 50.0 1.33 1.00 1.72 4.3 0.017 0.043 1.4 3.1 0.4 2.7 2.8

- 0,utentrate 0,:i0 30.0 0.C1 0.70 4,00 6.0 0.012 0.018 0.4 2.2 0.2 1.9 1.2

- 0.70 12.7 5.03 4.80 0.71 3.6 0.005 0.025 1.0 0.9 0.2 0.8 1.6

- No.^3^- 7ued 1.40 50.0 1.87 1.40 1.72 4.3 0.124 0.050 2.1 4.3 0.6 3.9 3.8

- Concentrate 0. 4 0 30.0 1.05 0.93 4.75 6.3 0.019 0.025 0.6 3.4 0.2 3.1 1.6

-^T,Iling 1.00 16.8 5.31 4.97 0.50 3.5 0.005 0.033 1.5 0.9 0.4 0.8 2.2

-^No,^4^-2o1. 1. 4 5 50.0 1,93 1.45 1.72 4.2 0.025 0.061 2.1 4.5 0.6 4.0 3.9

- Concentrate 0.40 30.0 1.05 0.93 5.00 6.8 0.020 0.027 0.6 3.6 0.3 3.2 1.7

- Tatlteg 1.05 17.3 5.37 5.02 0.48 3.2 0.005 0.034 1.5 0.9 0.3 0.8 2.2

Totn: L:ater to Splrals 0 18.00 18.00 - - _ - - Wash water

2^C. Ttbi,s^- No.^1^- Feed 0.30 30.0 0.80 0.70 4.00 6.0 0.012 0.018 0.4 2,1 0.2 1.9 1.2

- Concentrate 0.03 33.0 0.07 0.06 30.00 3.3 0.009 0.001 <0.1 1.6 <0.1 1.4 <0.1

- 0.27 13.2 1.87 1.78 1.11 6.3 0.003 0.017 0.4 0.5 0.2 0.5 1.1

- No.^2^- reed 0.30 30.0 0.70 4.00 6.0 0.012 0.018 0.4 2.2 0.2 /.9 1.2

- C,ncentrate 0.03 35.0 0.07 0.06 30.00 3.3 0.007 0.001 <0.1 1.6 <0.1 1.4 <0.1

7..151
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TABLE 11. (Continued)

Dutail 701:e, Pu:p
Vol. n'/h

water
n'/h

4sqnv. Metal Content.
tin

Dirtribotion,^S Stage

9-121-2-1 P-2-C-1-='-' ,--I
Sn^Sulphides

Nominal S14ins1vIlt ,rn or on^ Notes

t/0 Dry Sn Tylphidos Jolids So Sulphides 'iced^Discharge Undersixe Ovcrsize
Sn Sulrhidon

- Tailio4 0.27 11.2 1.77 1.28 1.11 6.3 0.003 0.017 0.4 0.6 0.2 0.5 1.1

- No.^2^- Feed 0.40 1).0 1.06 0.93 4.75 6.3 0.019 7.025 0.6 3.4 0.2 3.1 1.6

- C,ncentrate 0.02 33.0 0.05 0.04 50.00 5.0 0.013 0.001 <0.1 1.8 <0.1 1.6 <0.1

- 0.33 15.8 2.15 7.01 2.37 6.3 0.009 0.024 0.6 1.6 0.2 1.5 1.5

-^No. 4 - F,ed 0.40 30.0 I.C4 0.93 5.00 6.8 0.070 0.027 0.5 3.6 '^0.3 3.2 1.7

- Conc.ntrate 0.02 35.0 0.C5 0.04 50.00 5.0 0.010 0.001 <0.1 1.8 00.1 1.6 <0.1

- Ta!ling 0.38 75.3 2.35 2.03 2.63 6.8 0.010 0.026 0.6 1.8 0.3 1.6 1.6

Total '4ater^Ta'Aes O 0 4.54 4.24 - - - - - - - Wash water

Canrs0^Cc.n, -^7 3.10 35.0 0.24 0.20 38.0 4.0 0.039 0.004 0.1 6.8 <0.1 6.1 0.3

10 Coarsl.^T,rnvicy^-^F.zed
Ta V.< Box

•^ -^(a)^Oren 7 - Tolls 1.30 13.6 8.02 7.62 2.92 6.5 0.025 0.084 1.9 4.5 0.8 4.0 5.4

- (b)^FrOT 6 - 2,113 5.45 15.0 20.73 19.59 0.58 3.5 0.020 0.119 5.0 3.6 1.1 3.0 7.6

-^(c)^irws 4 - C/S 1.65 10.0 0.96 0.41 1.72 4.3 0.029 0.071 2.3 5.2 0.7 4.7 4.6

Total 0.40 18.8 29.71 17.62 1.14 4.3 0.073 0.274 9.2 13.3 2.6 11.7 17.6

11 Coarse Gravity^-^(a) From 1 - 0/F 26.99 10.8 125.69 116.72 1.72 4.3 0.463 1.156 38.8 83.3 11.1 74.3 74,1 <80 on .
7147ez 7u7p - (6) Frc, 2 - 0/7 2.69 30.0 7.17 6.28 1.71 4.3 0.046 0.119 3.9 8.3 1.2 7.4 7.7 <100 PM

- (c)^From 3 - 0/F 0.12 8.1 1.40 1.36 1.67 4.3 0.002 0.006 0.2 0.4 <0.1 0.3 0.4

Total 29.00 19.3 124.25 124.36 1.71 4.3 0.511 1.241 42.9 92.0 12.3 82.0 82.2 S.C.^• 3.0 ths'

12 :;o.^8Cycloso 29.80 19.3 134.25 124.36 1.71 4.3 0.511 1.281 42.9 92.0 12.3 82.0 82.2

- I;nderfloy

- Cv,rflow

7.83

21,92

50.0

15.5

7.60

126.45

5.25

119.11

1.73

1.71

10.2

2.2

0.136

0.375

0.802

0.479

11.3

31.6

24.5

67.5

7.7

4.6

21.8

60.2

' 51.4

30.7 .40 V.

S.C.^-^3.0 tin'

fS.G. - 2.96 c/o .

To fine gravity circuit
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TAME 1: (Continued)

lt,m Dezail S0ido

t/h

Pulp

Vol. 'sib

Water

'*/h

Assay. % Metal Content,

t/h

Distribution, %

Distribution
Stage Nominal Sizinx, % Weight <om or um^ Notes

Dry 2 So Sulphides Solid, Sr. Sclphiees
2

Vndersize^Oversize
Sr Sulphides Sn

Feed^Discharge

Sulphides

:4 M.^Spirals - Teed 7.38 60.0 7.10 5.25 1.73 10.2 0.135 0.802 11.3 24.5 7.7 21.8 51.4

- Concentrate 6.00 35.0 13.06 11.14 1.57 4.7 0.100 0.282 8.6 18.0 2.7 16.0 18.1

- Tailings 1.80 15.4 11.74 14.11 1.91 27.7 0.036 0.520 2.7 6.5 5.0 5.8 33.3

-^",ter 0 0 20.00 23.03 - - - - - - - Wash water

15 M.^Floc2er Tzblcs - Feed 6.00 35.0 13.06 11.14 1.67 4.7 0.100 0.282 8.6 19.0- 2.7 16.0 18.1

- Cotcer.:r2[2 0.40 35.0 0.04 0.74 20.00 10.0 0.080 0.040 0.6 14.4 0.4 12.8 2.6

- Tzinzs 5.63 31.1 14.20 12.40 0.34 4.3 0.020 0.212 8.0 3.6 2.3 3.2 15.5

- Water 0 0 2.00 2.00 - - - - - - - ,^Wash water

13 M.^Ecaven;er Tables - Feed 1.88 15.4 14.74 14.11 1.9: 27.7 0.036 0.520 2.7 6.5 5.0 5.8 33.3
honored dewatering oyster,, ahead of
this

- Concentrate 0.10 30.0 0.26 0.23 20.00 20.0 0.030 0.020 0.1 3.6 0.2 1.2 1.3

- Tailings 1.78 10.7 15.46 14.88 0.90 20.1 0.016 0.500 2.6 2.9 4.8 2.6 32.0

- ".:ater 0 0 1.00 1.00 - - - - - Wash water

21 M. Cleaner Tables - Feed 0.40 35.0 0.86 0.74 20.00 10.0 0.080 0.040 0.6 14.4 0.4 12.8 2.6

- Concentrate 0.08 35.0 0.17 0.15 60.00 6.0 0.048 0.005 0.1 8.6 <0.1 7.7 0.3

- Tailings 0.32 14.8 1.94 1.64 10.00 10.9 0.032 0.035 0.5 5.8 ,0.3 5.1 2.3

-^'..'n:cr 0 0 1.25 1.25 - - - - - Wash water

23 ll.^Sea, Cleaner - Fend 0.10 30.0 0.26 0.23 20.00 20.0 0.020 0.020 0.1 3.6 0.2
3.2 1.3

:Yale'^
. - Ceneentrate 0.02 35.0 0.05 8.04 60.00 10.0 0.012 0.002 <0.1 2.2 <0.1 1.9 . 0.1

- 'falling 0.08 4.5 1.71 1.69 10.03 22.5 0.008 0.018 0.1 •^1.4 0.2 1.3 , 1.2

- ',tater 0 0 1.50 1.50 - - - - - Wash water

...17/
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TABL6 in (Continued)

F.:ecail Onlide Pulp
Vol: 7._'/hDry Z

Water
n'/h

7 ,Notal^Content,
t/h

Dintributien,^2
Distr ib

Stage Nom1na1^8101071,^% 7e15t^0r,1 or Lo Note,

Oh So Sulphides Solids On Sulphides
ution,^S

On rulpit1des Sn
Feed^Discharge^Undersize^Oversize

Snlphides

25 n.^:iv:nor Till^- Feed 0.40 10.2 3.65 3.53 10.00 13.3 0.040 0.053 0.6 7.1 0.5 6.4 3.4
Scav.^Table - Concentrate 0.04 30.0 0.10 0.0? 17.50 7.5 0.008 0.003 0.1 1.4 <0.1 1.3 0.2

- 7021101 0.36 7.5 4.55 4,44 8.89 13.9 0.032 0.050 0.5 5.7 0.5 5.1 3.2

- Vator 0 0 1.00 1.00 - - - - - - Wash water

98 Mo2lum F.rsvity Cons - Feed
212,7 -^(a)^From 15 - Cons 0.08 35.0 '^0.17 0.15 60.00 6.0 0.048 0.005 0.1 8.7 <0.1 7.7 0.3 •

- (4)^Fron 16 - Conc 0.02 35.0 0.05 0.04 60.00 10,0 0.012 0.002 <0.1 2.2 00.1 1.9 0.1

-^(c)^From 17 - Cane 0.04 30.0 0.10 0.09 17.50 7.5 0.008 0.003 0.1 1.4 <0.1 1.3 0.2

Total 0.14 33.3 0.32 0.26 40.57 7.1 0.069 0.010 0.2 12.3 0.1 10.9 0.6

26 Yediu, Gravity^- Food .

Tails lox - (a)^From 13 - Tails 5.60 31.1 14.20 12.40 0.36 4.3 0.020 0,242 8.0 3.6 2.3 1.2, 15.5

-^(0)^From ^14 - Tnils 1.78 10.7 45.43 14.03 0.90 28.1 0.016 1.500 2.6 2.9 4.6 2.6 32.1

-^(c) Fro, 17 - Tails 0.36 7.5 4.55 4.44 8.89 13.9 0.032 0.030 0.5 5.7 0.5 5.1 3.2

To:ol 7.74 19.6 34.23 31.72 0.80 10.2 0.063 0.792 11.1 12.2 7.6 10.9 50.8

Sur-cry C 1 M Gravity Tails Zrcurn Back no Section C Tab:c

- (n) From 9 6.40 13.8 29.71 27.62 1.14 4.3 0.073 0.274 9.2 13.2 2.6 11.7 17.6 Regrind Mill Dinchargit

7.74 19.6 34.23 31.72 0.83- 555^From 19 10.2 0.068 0.792 11.1 12.2 7.6 10.9 50.8

Total 14.14 19.2 63.94 59.94 1.00 7.5 0.141 1.066 20.3 25.4 10.2 22.6 68.4

28 Mo.^3 Cyclone^- Feed 21.92 15.5 126.45 119.11 1.71 2.2 0,375 0.479 31.6 67.5 4.6 60.2 30.1 S.C.^2.96 the

- Underflow 5.97 45.0 9.29 7.30 2.14 1.3 0.128 0.080 8,6 23.0 0.8 20.6 5.1

- Overflew 15.95 12.5 117.16 111.81 1.55 2.5 0.247 0.399 23.0 44.5 3.8 39.6 25.6 To Tin Flotation Seet.'.on
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TABLt 1: (Continued)

7.tr, Detall Solids Pulp
cl.^m'/h

Water
n'/h

ass,:^I Metal Content. D1en110 I Stage Nominal Sizing, 2 VelFht rgn or On^ Notes

t/h Dry % Sn Sulphidea Solids Sn Su:phides Di9tribut6"-"-I Undersize^Oversize
Sy Sulphides

Feed^Discharge
Sn^Sulphides

 ^-Feed33

-^(a)^From 21^- •.2/F .5.57 45.0 9.29 7.30 2.14 1.3 0.128 0.080 8.6 23.0 0.8 20.6 5.1

-^(a)^F7CM 24 .. Tail 1.17 18.0 5.58 5.33 1.7

Total 7.14 36.1 14.97 12.63 10.3

Cnrcencrate 1.55 10.0 14.51 14.04 2.3

7.1:ling, 5.58 20.0 24,18 22.12 0.45 1.3 0.025 0.074 8.0 4.5 0.8 4.1 4.7

- Water 0 0 23.71 23.73 - • '.'ash water

:11 F.^Van.^Pouz.her Cen - Fced
Thickener^ .

- (a) Frog 22 - Cent 1.56 :0.0 14.51 14.04 . 2.3

-^0,)^Prom :6 - Tail 0.61 16.0 2.97 2.70 '^0.9

Total 2.17 11.4 17.48 16.82 3.2

- Underflow 2.17 25.0 7.15 6.51 3.2

0 0 (10.31)-- Qvr 110 (10.31)

34 F.^CIeancr 1.• -ner^-^Feed 2.17 25.0 7.16 6.51 3.2

- Cencentrw:e 1.00 :0.0 9.30 9.00 1.4

- TailIng 1.17 16.0 5.68 5.33 1.8

-^....,ter 0 0 • 7.82 7.82 Wash water

35 Ianner Cleaner Con, - Feed 1.00 10.0 9.30 9.00 1.4
•Thickener

-^....r.erflow 1.00 25.0 3.30 3.00 1.4

- Overflow 0 0 (6.00) (6.00)

33 F.^Focicancr Vanner - Feud 1.00 25.0 1.30 3.00 1.4

- Concentrate 0.19 10.0 3.62 3.51 26.40 1.5 0.103 0.006 0.6 18.6 .0.1 16.5 0.4
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TABLE 1: (Continued)

Detail Solids Pulp
Vol. n'/h

1:ater
n'/h

Atenv,^2 Metal Content,
t/:1

Distribution,^2
Distribution

Stage Nominal Sizing, % 14•1J4ht <nm or vn^ Notes

3ry Sn Sulphides Solids Sn Sulphides
Sn Sulphides Sn

Feed^Discharge^Undersize^Oversize
Sulphides

41

- Tailing

-^'.:a:er

Sn Float Se:tinn^- Fcci

0.61

0

18.0

0

2.97

3.29

2.78

3.29

0.8

- -^ Wash water

-^()^From 21 - OiF 15.95 12.5 117.16 111.81 1.55 2.5 0.247 0.399 23.0 44.5 3.8 39.6 25.6

- (o)^item 22 - Tell '^5.55 20.0 24.18 22.32 0.45 1.3 0.025 0.074 5.0 4.5 0.8 4.1 4.7

Total 21.53 13.8 141.36 134.13 1.26 2.2 0.272 0.473 31.0 49.0 4.6 43.7 30.3

'!:. Co' ^Gravi:y Concenzrate 0.10 35.0 0.24 0.20 35.0 4.0 0.038 0.004 0.1 6.9 <0.1 6.1 0.3

93 ::,d.i,r. :-.ravity^Concentrate 0.14 33.3 0.32 0.28 48.57 7.1 0.068 0.010 0.2 12.3 0.1 10.9 0.6

59 Fine ::rav;:y C,n:entrate 0.39 10.0 3.62 3.51 26.40 1.5 0.103 0.005 0.6 18.6 00.1 16.5 0.4

2,..J:^:.,.....:.,^Co:_ ..... 0.63 13.6 4.16 3.99 33.18 3.2 0.209 0.020 0.9 37.7 0.2 33.5 1.3

C 1 n CrAvity ?nil Circulating 14.16 19.2 63.94 59.34 1.00 7.5 0.142 1.066 20.3 25.4 10.2 22.8 68.4

43 Sn^Flnet^2ort1cn^Fee.: 21.53 13.8 141.34 134.13 1.25 2.2 0.272 0.473 31.0 49.0 4.6 43.7 30.3

?resess ::,.ier Needed 0 0 73.10 73.10 - -^. - - - 

to Fee:2,n 0 36.30 22.6 136.4 124.34 1.72 4.3 0.623 1.559 52.2 112.2 15.0 100.0 100.0
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TABLE 1: (Continued)

Detail^ Solids ?alp^Water
Vol. s'/h m'/h

Assar %

Sn^Sulphides

!letal Content,
t/h

Distribution, 2^Stage^Nominal Sizing % W0eht <mm or on 

Solids Sn^Sulphidea^011 tr1butinn, 
Feed Discharge Undersize Oversize

Notes

   

t/h^Dry 2

     

Sn Sulphides Sn Sulphides

r^71,1: Sectien

1^D,r1i7e Cycl,ncc - Feed 21.53 13.8 141.34 134.13 1.25 2.2 0.272 0.473 31.0 49.0 4.6 100.0 100.0

- l7nierf1ey A^. 5.41 40.0 10.59 8.72

- Overflow A 15.72 11.1 130.75 125.41

- Underflow B 4.17 30.0 11.08 9.73

- Cr.:rile,: '6^. 11.55 9.1 119.57 115.54 0.35 2.6 0.042 0,294 16.6 7.6 2.9 15.4 62.2

3^Suipbide Sccren;crs - Foe:: •
-^(a)^From 1 - 17/F, A 5.81 40.0 10.59 8.72

-^(4)^From 1 - U/F, 8 4.17 30.0 11.08 9.73

-^(el^Fret 5 - Tailing 0.15 40.0 0.31 0.24

Total 11.14 35.2 21.98 14.69

- Co,centrate 0.51 40.0 0.92 0.77

7a1l1n1 9.53 35.0 21.05 17.92

5^Sul;hide Scar. Cleaner - Feed 0.51 40.0 0.92 0.77

recycled to clean-up
- Concentrate 0.35 40.0 0.51 0.53 0.57 20.3 0.002 0.071 0.5 0.4 0.7 0.7 15.0 iNormallythickener in Section C Lot

omitted to simplify calcula-
tion

- Tailing 0.16 40.0 0.31 0.24

6^2n Kaushers - Feed

- (a) From 9 - Tailing 9.53 35.0 21.06 17.92

- (b) rrom 8 Cone 0.87 25.0 2.87 2.51

- (e) From 10 - Tailing 2.52 28.7 7.00 6.25

Total 13.02 32.7 30.93 26.78

•
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TABLE 1: (Continued)

Iira Detail Solids Pulp
Vol. n s /h

Water^/lease^% Metal Content,
t/h

Distribution, 2 Stage Nominal Sizing, 2 Weirht <run or_pa_^Notes

t/h Dry Sn Sulphides Solids Sn Sulphides Distr ibution,
X

Sn Sulphides
FLed^Discharge^Undersize^Oversize

Sn^Sulphides

- Concentrate 3.36 23.4 12.00 11.01

-^Tailing^. 9.66 33.0 18.93 15.77

S Sn Scavenpers - Feed 9.66 33.0 18.93 15.77

- Conepntrate 0.67 25.0 2.27 2.61

- 'Faille; 8.72 40.1 16.06 13.16^0.20 0.75 0.018 0.066 12.7 3.2 0.6 6.6 14.0

11 Fn. Clearers

- (a) From 6 - Conc 3.36 23.4 12.00 11.01

- (4) From 12 - Tail 1.85 28.6 5.16 4.62

Total 5.21 25.0 17.16 15.63

- Concentrate 2.65 22.3 10.16 9.38

- Tailing 2.52 23.7 7.00 6.25

Sr. F.telc.Iners - Feed

- (a) From 10 - Cone 2.69 22.3 10.16 9.33

-^(4) Fron 14 - Tailing 1.26 33.8 2.85 2.47

Total 3.95 25.0 13.01 11.35

- Ccncentrare 2.10 22.5 7.85 7.23

- Tailing 1.85 28.6 5.16 4.62

14 Sn Third Cleaners - Feed 2.10 22.5 7.85 7.23

- C'neen.trate 0.84 15.0 5.00 4.76 25.0 5.0 0.210 0.042 1.2 37.8 0.4 77.2 8.8

- Tailing 1.26 33.3 2.85 2.47

15 Section Ta111n3 - (a) From 1 7 0/0 B 11.55 9.1 119.67 115.68^0.36 2.6 0.042 0.294 16.6 7.6 2.9 15.4 62.2

- (b) Fren 5 - 0.31 40.0 0.61 0.53^0.57 20.3 0.002 0.071 0.5 0.4 0.7 0.7 15.0
C,,c,ntroce

-^(c)^From 8 - Tailing 8.79 40.1 16.06 13.16^0.20 0.75 0.016 0.066 12.7 3.2 0.6 6.6 14.0

Tc:a1 20.69 13.8 136.34 129.37^0.30 2.08 0.062 0.431 29.8 11.2 4.2 22.8 91.2

...22/



Sn^Sulphides

- EeTtie-

1^1es:1t,o Cy:lose 0/F

5^''7A2.- -- ^C:crttrOte

S^Ss Sc.,. Tailing

15^7.:111n;

Con:cttTato

so Section E

^

11.55^9.1^119.47^115.63 0.36^2.5^0.042^0.204

^

0.35 40.0^0.61^0.53 0.57^20.3^0.002^0.071

^

8.79^40.1^14.43^13.14 0.70^0.75^0.015^0.016

^

20.69 11.0^124.34^129.37 0.30^2.08^0.052^0.431

^

0.51^15.0^5.00^4.75 25.0^5.0^0.210^0.042

^

21.53 13.3^141.34^134.13 1.24^2.2^0.272^0.473

as pm as ad- NS- air NV Mr- Nor^awl mar oar env aus7 amyl awl um
-

TABLE 1: (Continued)

Notes

Sn Sulphides

15.6 7.6 2.9 15.4 42.2

0.5 0.4 0.7 0.7 15.0

12.7 3.2 0.6 6.6 14.0

29.8 11.2 4.2 22.8 91.2

1.2 37.8 0.4 77.2 8.3

31.0 49.0 4.4 100.0 103.0

•

Su

1:cl,^
1phides^ Solid^Sn^S,Iphides

Se:ail^ S^Plp^Wterrlids^ Asr,L,  2 ^92c70 Content, ^Distribution, % Ssage
Distribution.^

No,inal Sizing, % Wei^,Weight cr or

t/h^Dry 7.^

vn ua
Vol. n'/h n'/11•c/h^ Z Feed Discharge Undersize OversizeSn^ s 

-23/



air ow^oir OCI^air Nor oar air soir war our or oari^oil lam,

•

TA91.8 1:^(Continued)

CotnEl Sglyn

t/h^Dry

70:2
Vol.

Wnter 0 Netn1 Content,
t/h

Di,tribution.^0^Stngo^Nominnl^Sizior;,^2 Voir.?:t^.-nn, or^•

56 Sulphides Solids S'n
Distribution^Z

^

Sulpilides ------------"--^Feed^Discharge^Undetsizq
Sn^Su1obiecs

001.05
Oversize

Sn Sulphies

.1^Pr:,cts^S,ctions

1^F:22'.3^, Scot!,^2, 36.40 92.5 16.0 2.95 0.11 1.7 0.040 0.619 52.4 7.2 5.9 To disposal
7, i:= ,,:s Thickener^-^roe:

-^(o)^Feet C - Sulphide Con.: 10.94 40.0 19.2 16.41 0.30 85.1 0.033 9.311 15.2 6.0 89.3
-^(1)^Sod:^E^-^Sect.^Tall 29.69 13.8 136.34 129.17 0.30 2.08 0.062 0.411 29.3 11.2 4.2

Tr,n1 31.61 17.8 155.54 145.78 0.30 30.3 0.095 9.742 45.5 17.2 91.5
-^7c....7rflow 31.63 50.0 41.39 31.63 0.30 30.3 0.095 9.742 45.5 17.2 93.5 k.C. ■ 3.24 tin'

0 0 (114.15) (114.15) _ - -
4^CrIvity Concentrate Cienn-up.

0.63 13.6 4,18 3.99 33.12 3.2 0.209 0.020. 0.9 37.7 0.2
- 0e00ectc4te 0.36 92.7 0.10 0.01 35.00 0.5 0.197 0.002 0.5 35.5 <0.1

- TailinT 0.27 9.0 4.03 3.96 4.44 6.7 0.012 0.013 0.4 2.2 0.2

{

Normally recycled to EraViLy
Sec[1.01 0 but omitted^to
simplify calculations

5^5n bloat Concentrate Cican-up

1 Fued 0.84 15.0 5.00 4.76 25.0 5.0 0.210 0.042 1.2 17.8 0.4
- Concontrste 0.42

•
92.0 0.12 0.04 50.0 1.0 0.208 0.004 0.6 37.5 <7.1

- 7,1116; 0.42 60.0 0.44 0.23 , 4.76 9.0 0.002 0.03 0.6 0.3 0.4 fAs for concontr4te in 3 butreturnee to So float iaed
- ',..ctor^less 0 0 4.44 4.44 _ - - - - Dryer -^loss

7^Doter Circoit C77,01,, t.

-^(n)^Sort A reclizes 109.94

-^(..)^Sect^0^roquirus 136.18
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TABLE 1: (Continued)

: co n^ C eta il solid, ^Pulp

t/h^Zry Z^
n'/h

A.9nriv 7 Xctal Content,^D:7tribution Z^Stage^Nominal Sisiny, Z Welpht 0mm or pm 

r/h ^Solids^Sn^
Sulphides Distrihuric

Feed Discharge Undersize Oversize

Sc^Sulphides^ Sn^Sulphides

Notes

Sn^Sulphides

 

- (c) Sect D requires

- (d) Secs^req,ires

relvtred

- Sect C recovers

- (5) Sect F recovers

Su:-Tocal recovered

- (g) Sptila.Le circulating

Procoss^No,Ced

Feed co Plant

73.10

319.42

12:.6B

114.15

231.81

40.00

42.59

59.50^24.95^1.78^0.80^15.0^0.554 10.423^100.0^100.0^100.0

Pequired - recovered -
, circulating^make-up

Error en Water balance +31
which is accpptablo

•



TABLE 2: CRUSHING, WASHING, SCREENING AND ORE STORAGE

I tem Detail Cost
Purchase^•

$A

Shipping
Weight
Tonnes

Consumed
Power
kW

Materials
Handling
t/h (Ave.)

1 Coarse ore stockpile 5500 t cap.

2 En1 loader, 2.5 m 3 bucket 100,000 30 146

3 Road hopper, 41 m 3 capacity 22,000 3

4 Apron feeder, 1.3 m wide x 7 m long 21,000 4 23.5 146

5 Magnet 4,000 0.75 1

6 Elevating conveyor 750 mm x 38.1 m - Long x 40,000 4.5 8 146
10 m lift

7 Drum scrubber 2.5 m dia. x 3.0 m long 120,000 35 44 146

8 By-pass conveyor 750 mm wide x 6 m long x
zero lift

8,000 1.1 2 146

9 Grizzly, static type, 100 mm bar spacing 4,000 0.75 - 146

10 Vibrating screen, washing and draining
decks with 40 mm and 6 mm apertures

17,500 2.0 5.6 109

11 Elevating conveyor 750 mm wide x 38.6 m
long x 10 m lift

35,000 4.5 8 133

12 Secondary crusher set at 25 mm, 1295 mm^.
standard

120,000 21.4 150 133

\
13 Secondary vibrating screen 13.2 mm aperture 20,800 2.0 5.6 133

(square mesh equivalent)

14 Elevating conveyor 600 mm wide x 36 m
long x^8m lift

27,600 4.0 5 130

15 Elevating conveyor 600 mm wide x 26 m
long x 8 m lift.

22,600 3.0 5 130

16 Surge bin 260 t cap 48,000 10 - -

17 Belt feeder 600 mm wide x 7 m long 22,000 0.75 10 130

18 Tertiary crusher set at 9 mm, 1295 mm
shorthcad

120,000 21.5 150 130

19 Tertiary vibrating screen 13.2 mm aperture 20,800 2.0 5.6 130

20 Elevating conveyor 600 mm wide x 77 m
long x 10 m lift

43,000 5:.6 12 133

21 Tripper 600 mm wide 15,500 2.0 2 133

22 Fine ore storage bin 3000 t cap 340,000 60 - -

23 Vibrating feeders 10 off 4 operating 17,000 2.0 2 70

24 Belt conveyor 600 mm wide x 67 mm long x 37,000 7.5 4 70
10 m lift

25 Pump for wet fines - 6/4 or equivalent 6,500 0.75 17 13

26 Desliming cyclone - 380 mm dia. 2,400 0.15 - 13

27 DSM screen for sand drainage - static
wedge wire 0.5 m wide, 1.0 m long with

6,000 0.75 - 10

0.2 mm aperture

28 Surge bin for wet sand 100 . ton cap 40,000 10

29 Ejector and plIpp for sand reclaim - 4,350 1.0 19 V.S. 5
Warman 4/3

30 10 t 0/Head crane 20,000 1.2 8 -

31 Floor drainage sump pump - Sala VASAG-75 5,500 0.75 8 variable

Nominal Totals 1,310,550 - 496

1 •

i;;._;,

i- -•)
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TABLE 3:^HEAVY MEDIA SEPARATION PLANT

Item Detail Cost
Purchase

$A (1)

Shipping
Weight
Tonnes

Consumed
Power
kW

Materials
Handling
t/h (Ave.)

1 Head chute and mixing box steel
rubber lined

3,000 1 68

2 Feed preparation sieve bend 9,000 0.8 68

3 Feed preparation vibrating screen 18,000 4 5 55

4 H.M.S. DSM cyclone 3,000 1 310

5 Floats sieve bend 8,000 0.8 230

6 Sinks sieve bend^. 8,000 0.8 80

7 Floats and sinks vibrating screen 25,000 5 5 45/18

8 Floats and sinks product
conveyors - 2 off

40,000 3 2.5 37/14

9 Centrifugal dcnsifier sump and
pump

28,000 3 150 V.S. 185

10 Centrifugal densifier - 3 off 6,000 1 185

11 Circulating medium sump 5,000 0.5 260

12 Circulating medium pump 28,000 3 150 V.S. 260

13 Medium density control ins trumenta-
tion^(2)^•

- -

14 Dilute medium sump and pump 13,000 2 20 V.S. 35

15 Wet drum primary magnetic separator 35,000 5 5 35

16 Primary magnetic.separator non-
magnetics sump and pump

6,500 1.5 23.5 5

17 Desliming cyclones - 3 off 6,000 0.5 5

18 Clarified water storage tank 6,000 2

19 Wet drum secondary magnetic
separator

35,000 5 5 5

20 Floor drainage sump pump 5,500 0.5 8 Variable

21 Transfer pump for H.M.S.^fines 17,500 2 38 V.S. 18

22 Plant water supply pump 4,000 1 30

23 Floats surge bin 75,000 60 150

24 Truck 60,000 - 10

25 Sinks surge bin 75,000 60 170

26 Demagnetising coil 4,000 0.5 2 36

27, Coarse pyrrhotite sieves - 2 off 16,000 2 36

28 No.^60 Agitair cells - 6 off 60,000 15 118.5- 36

29 Ferrosilicon feeder 1,000 0.5

30 5 t 0/head crane 5 500 8 8.25

Nominal Totals 606,000 571

Add 157. on crist for equipment
dup1ication (3 )

696,800

Notes (1) Mitchell Cotts advise Items 1 to 20 installed including supply, steelwork, foundations, piping, erection, etc.
included totals $A1,250,000.

(2) Allowed in instrumentation costs - Table 8.

(3) Components such as pumps in critical plant areas are duplicated.
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TABLE 4: GRINDING AND SULPHIDE FLOTATION PLANT

Item^ Detail^ Cost
^

Shipping
^Power

^
Materials

Purchase
^

Weight
^

Consumed
^

Handling
$A
^

Tonnes
^kW
^t/h (Ave.)

H.M .S.^fines desliming cyclone - 3 by 6,000 • 0.5 18
0108

Clean-up thickener - 23 m dia. 140,000 55 '^5' 10

Thickener underflow pump - Warman 3/2 2,300 0.5 3.5 V.S. 10

Primary mill discharge pump - Warman 9,500 1 17 V.S. 108
6/4

Primary mill feed sieve - 4 screens, 30,000 8 - 108 
1 m wide, 3 operating

Primary mill - 2135 mm dia. x 4270 mm
long grate discharge

277,000 43 + 29 t
ball load

253 V.S 75

Circuit water pump, Warman 8/6 6,400 3 40

Sinks bin discharge feeder - 600 mm
wide belt feeder x 5 m long

16,000 2 2 14

Sinks elevating conveyor - 600 mm wide x 23,000 20 2 14
27 m long x 7 m lift

Sinks vibrating screen - 6 mm aperture 10,000 5 1 14

H.M.S. sinks crusher - shorthead set
at 4 mm

100,000 4.6 22 14

Elevating conveyor to primary grind - 16,000 10 2 14 
600 mm wide x 15 in long x 4 in lift

Sulphide rougher flotation - 4 by 57,600 12 98.5 39
Agitair No.^96 cells, rubber lined

Gravity circuit feed pump - Warman 6,400 1.5 32.5 37 
6/4

Sulphide concentrate transfer pump - 6,000 0.5 5 14
Sala SPV - 75 mm

Sulphide regrind mill discharge pump - 9,900 2 25 V.S. 49
Warman 6/4

Sulphide regrind mill - 1525 mm dia. x
2135 mm long grate discharge

105,000 11 + 7 t
ball load

60 V.S. 35

Sulphide regrind mill sieve - 3 screens,
1 in wide, 2 operating

20,000 6 - 49

Sulphide cleaner flotation - 2 by 28,800 8 49.5 14
Agitair No.^96 cells,^rubber lined

Sulphide final concentrate pump - 2
Sala pumps (SPV - 100, VSA - 100)
in series

11,000 1.5 15 11

Table tailings regrind mill pump - 6,400 1 14.5 14
Warman 6/4

Table tailings regrind mill sieve -
screen 1 in wide

8,000 2 - 52

Table tailings regrind mill - 1830 mm
dia. x 3660 mm long grate discharge

198,000 23.6 + 17.8 t
ball load

150 V.S. 38

Sulphide scavenger flotation cells - 86,400 20 158 15
8 by Agitair No.^60 culls,^rubber
lined

Floor drainage pump - Sala VASAG - 75 5,500 0.5 8 Variable

0/head cranes - grinding bay 40/10 t 150,000 80 20 -

- flotation section 10 t
monorail

20,000 12 8

Nominal Totals 1,355,200 398 992

Add 5% on cost for equipment
duplication( 1 )

1,423,000

Note (1) Components such as pumps in critical plant areas are duplicated.
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TABLE 5: GRAVITY TIN FLADT

Item
^ Cost^Shipping '^Consumed^Materials

Yt, 1ght^Pawer^Handling

SA^Tonnes^kW^1./1, (Avc.)

1^No. 1 cyclones - 5 by 0108^ 10,000^1^ 37

(one standby)

2^Hydrosizer - 2 compartment Stokes^26,500^10^ 9.5

- unit, Z off

3^Eydrosizer spigot surge bin - steel,^3,000^1.5^ 7

rubber lined

4^Surge bin pump - Warman 2/11/2^2,900^0.5^3 V.S.^7

5^Degritcing sieve bend - DSM, 45 °^6,000^'^2^-^ 7

bend, 1 metre radius, 0.3 m wide
with 300 um aperture

Sluice concentrator - standard^5,000^2.5^-^ 5

unit

7^Coarse spirals - 4 by twin start^5,500^1^ 5

spirals

8^Coarse gravity tables - 4 by full^45,000^9^6^ 1.5

size sand tables^•

9 •^Fl+C gravity concentrate sump and^4,000^0.5^1^ 0.25

pump - Sala S8V260

10^Coarse gravity tails box - steel,^3,000^1^-^ 6.5

rubber lined

11^No. 2 cyclone feed sump and pump -^21,500^3^35 V.S.^30

Warman 8/6

12^No. 2 cyclones - 6 by linatex^6,500^2^ 30

230 mm (one standby)

13^Medium gravity feed distributor -^13,000^5^1^ 8

36 wav, rubber lined
14^Fine spirals - 16 by twin start^16,5J0^2^-^ 8

spirals

15^Medium gravity table feed^ 23,500^8.5^5^ 6
distributors - 4 by 8 way and
1 by 12 way

16^Medium gravity rougher tables -^268,800^52^30^ 6
24 by full size units

17^Spiral tailings thickener - 8 m^68,000^30^3^ 2
dia.

18^Thickener U/F pump - Warman^ 1,900^0.5^1.5^ 2

2/11/2

19^Medium gravity scavenger tables -^100,800^19.5^. 11.5^ 2
9 by full size units

20,22,24^Table concentrate sumps and pumps -^4,800^1^5^ 0.2
6 by Sala SPV180

21,23,25^Tables for cleaning duty - 7 by^78,400^15.5^9^ 1
full size units

. 26^Medium gravity tails box - steel,^3,000^1^-^ 8
rubber lined

27^No. 3 cyclone feed sump and pump -^13,500^3^29 S'S^22
Warman 6/4

- 28^No. 3 cyclones - 12 by Linatex^10,500^3^-^ 22
150 mm (one standby)

29^Fine gravity feed distributor -^13,000^5^1^ 6
36 way, rubber lined

30^Rougher Vanners - 36 by Fieldhouse^360,000^108^27.5^ 6
units

31^Vanner concentrate thickener^50,500^25^1.5^ 2.5

No. 1 - 6 m

32^No. 1 thickener U/F pump -^ 2,900^0.51.5 VS.^2.5
Warman 2/11/2^

. 

. 33^Cleaner V^ 4,009anncrs feed distributor -^ 1.5^1^ 2.5

8 way, rubber lined

34^Cleaner Vanners - 8 by Fieldh^80,000ouse^ 25^6^ 2.5
units

35^Vannor cleaner tall sump and pump -1,900^.0.5^1.5^ 1.5

WaLman 2/1 1i 

36^Vanner concentrate thickener No. 2 -50,500^25^1.5^ 1

6 ca .

37^No. 2 thickener U/F pump -^ 2,900^0.51
Waman 2/1i1^

1.5 V.S.

38^Recleaner Vann^ 4,000ers feed distributor -^ 1.5^1^ 1

8 way, rubber lined

39^Recleancr Vanners - 8 by Fieldhouse^80,000^25^6^ l

units

40^Fluor drainage sump - Sala vAsAn, 75^5,500^0.5^8^Variable

41^0/bead cranes - 10 L monorail 12 8 -^ -20,000

42^Gravity circuit tails sump and17,500^2.5^ 72

puflp^ma- Warn 6/4^
65 V.S.

Nominal Tecals^ -^268^ -.),434,1no

5% en cost for equipment
dnplieatien 0)

•-_•-•___ •
1.506.1na

    

^

(1)^Cc.1-7,,tt,t, 'and:^In cc:C.c.:1 p:an: ar,aa iro

^

.^.



600336,900

370,600

Nominal Totals

Add 10% on cost for equipment
duplication (3)

TABLE 6: . TIN FLOTATION PLAIT'.

Detail Cost
Purchase

$A

Shipping
Weight

' Tonnes

Consumed
-^Power

kW

Materials
Handling
t/h (Ave.)

Deslime Cyclones A - 14 by 120 mm 4,200 3.5 22
Linatex units, 12 operating,
2 on standby

Deslime Cyclones B - 36 by 80 mm 10,800 9 16
Linatex units, 30 operating,
6 on standby

No. 2 deslime cyclone sump and
pump - Warman 6/4

14,000 3 45 7.S. 16

Sulphide scavenger flotation
cells - 4 by No. 60 Agitair
cells, rubber lined

40,000 10 79.5 10

Sulphide scavenger concentrate
pump - Sala SPVF260

2,500 0.5 1.5 0.5

Sulphide scavenger cleaner
flotation cells - 2 by No. 60

20,000 5 39.5 0.5

Agitair cells,^rubber lined

Tin rougher flotation cells - 80,000 20 157.5 13
8 by No. 60 Agitair cells,
rubber lined

Tin rougher concentrate sump and
pump - Sala SPVF260

2,500 0.5 1.5 3.5

Tin scavenger flotation cells - 40,000 10 79.5 10
4 by No.^60 Agitair cells,
rubber lined

Tin scavenger concentrate sump
and pump - Sala SPVF260

2,500 0.5 1.5 1

Tin cleaner flotation cells - 40,000 10 79.5 5.5
4 by No. 60 Agitair cells,
rubber lined

Tin cleaner concentrate sump and
pump - Sala SPVF260

2,500 0.5 1.5 2.5

Tin recleaner flotation cells - 20,000 5 39.5 4
2 by No. 60 Agitair cells,
rubber lined

Tin recleaner concentrate sump
and pump - Sala SPVF260

2,500 0.5 1.5 2

Tin third cleaner flotation cells - 20,000 5 39.5 2
.^2 by No. 60 Agitair cells,

rubber lined

Flotation tailings pump - Warman 6/4 6,400 2 25 21

Floor drainage pump - Sala 5,500 0.5 8 Variable
VASAG - 75

0/head crane (1) N/A N/A N/A N/A

18^Air blower for flotation cell^23,500^1.5
air supply( 2 ) - Roots Blower
or Richardson Fan

Notes: (1) Correct plant layout allows use of unit installed in grinding and sulphide flotation area of concentrator.

(2) Power requirements are included in power consumptions for individual cell groups.^Total power is
nominally 55 kW for air.

(3) Components such as pumps in critical plant areas are duplicated.

Item

1

I .^23

5

6

8

9

10

13

14

15

16

17



TABLE 7: FINAL PRODUCT HANDLING AND RISCELLANEOUS

Item Detail Cost^Shipping^Consumed
Purchase^Weight^Power

$A^Tonnes^kW

Materials
Handling
t/h (Ave.)

Floats stockpile

2 Tailings thickener - 23 m dia. 140,000^65^5 32

3 Tailings thickener U/F pump - 21,500^3^75 V.S. 32
Warman 8/6

4 Gravity concentrate clean-up
section - 5% capital cost
for Section DU - /

75,300^20^10 0.6

5 Tin flotation concentrate clean-up
section - 35% capital cost for

129,700^30^45 0.9

Section E( 1 )

Concentrate drying and bagging 93,800^20^15 0.8
5% capital cost for Sections
and 2

7 Water storage - 2 by corrosion
proofed tanks 9 m dia. . 7 m
high

85,000^50^-

8 Reagent supply - 20% capital
cost for Section E

74,200^20^15

9 Operations office 30 m x 10 m x
3 m high,^complete with all
facilities including furniture,
lighting and airconditioning

10 Sample preparation and analytical/
metallurgical laboratory 40 m x
15 m x 3 m high, complete with
all facilities including bench
space, offices,^lighting and
airconditioning

11 Workshop 60 m X 15 m . 6 m high
complete with all equipment and
office space

12 Warehouse/stores 15 m x 35 m x 8 m
high complete with all storage
racks and office space

Covered in Table 8 by Items 7 and 10

13 Changehouse 10 m . 15 m . 4 m high
complete with ventilation

14 Motor control centre 5 m x 15 m x 4
high complete with airconditioning
and CO, fire control

m

15 Sub-station 15 m . 10 m X 5 m high
excluding equipment which is
outside scope of this study

16 Compressor house 5 m . 10 m x 4 m
soundprocfed and complete excl.
equipment

Nominal Totals 619,500^ 165

Add 2.5% on cost for equipment
duplication (2)

635,000

 

Notes: (1) Assumes some chemical treatment is necessary.

(2) Components such as pumps in critical plant areas are duplicated.

11

Ii
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TABLE 8: CAPITAL COST ESTIMATE ($A v 10 6 ) - 150(1 t/d

Items

(1) Purchased Equipment

(a) Washing and Crushing Plant^ 1,310,600

(b) Heavy Media Separation Plant^ 695,800

(c) Grinding and Sulphide Flotation Plant^1,423,000

(d) Gravity Tin Plant^ 1,506,100

(e) Tin Flotation Plant^ 370,600

(f) Final Product Handling and Miscellaneous^635,000

(A) TOTAL^ 5,942,100

(2) Delivered Equipment Cost - 4% of (A)^ 237,700

(3) Installation - 20% of (A)^ 1,188,400

(4) Instrumentation - 5% of (A)^ 297,100

(5) Piping - 50% of (A)^ 2,971,000

(6) Electrical Installation - 15% of (A)^ 891,300

(7) Buildings - 25% of (A) (1)^1,485,500
(8) Foundations and Structures - 20% of (A)^ 1,188,400

(9) Land and Improvements, environmental^ 297,100
requirements - 5% of (A)

(10) Utilities - 25% of (A)^ 1,485,500

(B) TOTAL DIRECT EQUIPMENT COST (1 to 10)^ 15,984,200

(11) Engineering, Constructors and Contractors
Fees - 20% of (B)^ 3,196,800

(C) TOTAL EQUIPMENT COST (1 to 11)^ 19,181,000

(12) Contingency - 30% of (C)^ 5,754,300

(D) FIXED CAPITAL INVESTMENT (1 to 12)^ 24,935,300

(13) Working Capital - 90 days operating cost -^ 2,462,400
Table 10

(E) TOTAL CAPITAL INVESTMENT (1 to 13)^ 27,397,700

Notes: (1) Reduced from normal 40% to 25% to account for fact layout based
on open air layout of majority of operating plant.

-3•



TABLE 9: MANPOWER REQUIREMENTS - 1500 t/d

Classification^Working Times
(1) Job Title No. at Salary/Annum

1. Workforce^16 week/4 shift roster Operators:^.
H.H. Separation
Grinding/Flotation
Gravity Tin
Tails/Cone/General
Shift Assayer

4
4
4
4
4

- $ 12,000
- $ 12,000
- $ 12,000
- $ 10,000
- $ 11,000

6 day week, day/afternoon Operators:
shift Washing/Crushing 2 - $ 11,000

Drivers/F.E. Loader/General 4 - $ 10,000
General 2 - $^8,500

Sub Total 28 - $307,000

+40% on Costs (2) $122,800

Total direct salaries and wages for 28 employees $429,800

2. Staff^5 day per week, 8 h per day,
On call roster Mill Superintendent 1 - $ 22,500

Metallurgist 1 - $ 18,000
Assayer 1 - $ 15,000
Mill Engineer 1 - $ 18,500
Day Foreman .1 - $ 16,000

16 week/4 shift ioster Shift Bosses 4 - $ 14,000

Sub Total 9 - $146,000

+30% on Costs
(2) $ 43,800

Total staff salaries for 9 personnel $189,800

3. Supporting^5 day per week, 8 h per day, Operators:
On call roster Training 1 - $^8,500

Workshop: (3)
Fitters 2 - $ 15,000
Instruments/Electrician 2 - $ 15,000
Welders 2 - $ 15,000
Mechanical 2 - $ 12,000

Other:
Clerk/Typing 1 - $^9,000
Cleaner 1 - $^8,000
Labourer(4),(5 ) 1 - $^8,000
Lab. Assistant 1 - $^9,500

Sub Total 11 - $157,000

+35% on Costs
(2)

$ 54,950

Total supporting salary for 11 personnel

Total salary and wages for 48 personnel is $831,550 or $1.53/tonne of ore treated.

$211,950

Notes: (1) Based on 360 working days/year.

(2) These salary figures have been adjusted to include margins for shiftwork (157. where
applicable), overtime (up to 8 hours/week plus 1^5 hours on call-out/week), industry
allowance (currently $18/week) and a loading of 171/2% on holiday pay.

No allowance has been made for prosperity bonuses or for fringe benefits which appear to
range from 15 to 35% of base salary depending on location or company.

(3) These are workshop personnel permanently allocated to the concentrator on general
maintenance, pumps and breakdowns.^They are part of the total complement of workshop
personnel for mine, concentrator etc. whose total services are called upon by the
concentrator during planned maintenance shutdowns.

(4) Labourer's wage taken as $3.845/h.

(5) Depending on location an additional number are required 'in training' to cover high
labour turn-over.^In a very 'bad' area this can add 50% to direct labour requirements
in which case it would add another $A1.24 to the total production costs in Table 10.
This aspect of high labour turn-over has been ignored in this study.



TABLE 10:^OPERATING COSTS ($A per tonne) - 1500 t/d

Items $A Per Tonne of Ore Treated

(1) Raw Materials and Utilities

• Water (make-up and fresh) - 45 m 3 /h at 250/kilolitre (m s ) 0.18

• Power - consumed - 3092 X 90%

Total^- 2783 at 3.50/kWh 1.56

• Fuel Oil.- dryer - 1.0 t/d at $100/t 0.07

Total 1.81

(2) Labour - Table 9 (a) Direct labour 0.79

(b) Supervisory/labour

(i) staff 0.35
(ii) supporting 0.39

Total 0.74

(3) Maintenance - 8% of capital (Table 8 - Item D) 3.64

(4) General Supplies - 10% of (2a) 0.08

(5) Operating Supplies

• Ferrosilicon - 1 kg/t at $5501t 0.55

• Reagents 7 collectors, activators, frothers, depressants, acid etc. 2.55

• Grindiug media - 0.5 kg/t at $240/t 0.12

Total 3.22

(A) DIRECT OPERATING COST (1 to 5) 10.28

(6) Payroll Overhead - 20% of (2a) 0.15

(7) Plant Overhead - 125% of (2a) 0.99

(8) Process Control - 25% of (2a) 0.20

(B) INDIRECT OPERATING COSTS (6 to 8) 1.34

(9) Depreciation - 8% of capital,^(Table 8 - Item D) 3.64

(10) Property Taxes and Insurance - 1% of capital,^(Table 8 - Item D) 0.46

(C) FIXED OPERATING COSTS (9 to 10) 4.10

(D) TOTAL OPERATING COSTS (A to C) 15.72

(11) Administrative Expenses - 3% of (D) 0.47

(12) Distribution and Marketing - 10% of (D) 1.57

(13) Research and Development - 32 of (D) 0.47

(E) OVERHEADS (11 to 13) 2.52

(F) TOTAL PRODUCTION COSTS (D to E) (1) 18.24

Note: (1)^Refer Table 9 note (5) for effect of high labour turnover on the total production cost.
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