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Memofandum to : F. S. ANDERSON, ESQ.

2hth April, 1969,

Copy : A. J. Rew, Esq.
From : N. A. Gilberthorpe

Brown's Prospect
Technical Report 3/69

Sufficient work has now been completed at a cost of
$9LL4,000 to assess the degree of attraction of Brown's
Prospect as a mining operation.

Technical Report 3/69 provides this assessment and
concludes that the grade of the deposit is far too
low to support a mining operation at present metal
prices, :

Both lead and copper prices would have to double to
make Brown's an attractive proposition at 15% D.C.F.
return on investment,

There is no foreseeable breakthrough to a treatment
method which will yield a profitable recovery of
nickel and cobalt.

.Scope and justification exist to continue a modest

research programme on nickel and cobalt recovery,

It is believed a reliable case exists to retain
the title to Brown's leases for some time to come.



7. It is recommended that exploration on Brown's
Prospect be suspended indefinitely and future
expenditure restricted to continue a modest
metallurgical research programme estimated to
cost $10-15,000 per annum,

N. A. Gilberthorpe

NAG:JGG
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BROWN'S PROSPECT ~ A FINANCIAL ASSESSMENT

OBJECTS

A number of questions were posed in N. A, Gilberthorpe's

memorandum to the author, dated 14th January, 19€9.

These were:

e Should research and exploration
expenditure continue on Brown's

Prospect?

o If so, at what expenditure level

and at what rate?

o If not, what is the future of the
prospect and how may the title be

retained?

This assessment sets out to answer these questions.

(See Appendix I for full text of N. A, Gilberthorpe's

memorandium) .



SUMMARY

Brown's Prospect has been held by the Company since
1956, In the intervening years approximate
expenditure on exploration has been $9,4,000, A
further $84,000 will be spent in complé%ing the

current underground checking programme,

A number of feasibility studies have been made on
the working of the deposit but all came to the same
conclusion, that unless nickel and cobalt could be

recovered the prospect was not viable,

Recent test work on bulk samples from undergrcund
exploration shows that nickel and cobslt cannot be

concentrated by simple flotation processes.

The summarised results of the current assessment

fellow in the form of a financial development,



Premises:

1o Production Rate 2 million tons ore per year

2. Total Capital Employed $44 million

3, Ore Reserves 13,643,000 tons
4. Ore Grade 5.5 % Pb

Oozﬂ Cu
5. Products 50% Pb concentrate

20% Cu concentrate

6. Recovery

Mining (dilution 2G%) 8G%

Ore dressing 80% Pb
856 Cu

Overall 1% Pb
6% Cu

7. Waste : Ore Ratio 6. 1



8. Metal Prices:
(in concentrates delivered
Japan)
Pb $A 166 per ton Pb
Cu #A 607 per ton Cu

(Market prices:
Pb ingots £UK 85 per ton

Cu bars £UK308 per ton)

9. Operating Costs:

Mining 83,89 per ton of ore
Milling | 0.85
Admin. and general 0.26

$5.00 per ton of ore

40, Realisation Costs:

Concentrate cartage to

Darwin $,..20 per ton of
' concentrate
Wharfage $7.00 per ton o”
concentrate
Shipping to Japan $12,00 per ton of

conicentrate



un

Derivations:

2,

S

b

56

Recovered grade
5'570 x 6
0,27 x 686

g 1

Ratio of concentration

3.5%%
0,155

Pb 50
Cu 20h

ole

Concentrates produced per
annum

Pb 2,000,000 & k.2
Cu 2,000,000 £ 111.0

Metal in concentrates per
annum

104,000 x 5G&
18,000 x 2Gh

e I

Operating costs per arnum

2,000,000 x §5.00

3452 Pb
0.18 Cu

1442

111.0

144,000 tons
18,000 tons

70,500 tons

3,600 tons

#10,000,000



6. Realisation costs per annum

Cartage 172,000 x $4.20
(159,000 + & moisture)

Wharfage 172,000 x $7.00

Shipping 472,000 x 12

7. Revenue per annum
Pb 70,500 x $166
Cu 3,600 x $607
8. Reserve Life

134643 ,000
2,000,000

$ 722,000

$1 ,201,000
$2,060,000

$3,986,000

$11,700,000

$ 2,185,000

# 3,885,000

6.8 years
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Economics
1. Mine capital and preproduction expenses

Interest and working capital

Lotal

Annual deficit

(Revenue less Operating & Realisatics Costs)

Return on investment with both lead and copper

prices increased by 655 is 1.05 DCF,

Return on investment with both lead and copper

priges increased by 100% is 15,00 IX®,

Return on investuent at today's prices wits

theoretical nickel and cobalt included is ril.

$A million

29,000

0.101



CONCLUSIONS

1.

2e

3e

Lo

Se

Brown's orebody is not of high enough grade to
support a mining operation at present day metal

pricess

Both lead and copper prices would have to double
to make Brown's an attractive proposition,

(1956 DCF return).

The addition of nickel and cobalt recovery to that
of lead and copper would not be sufficient to make
Brown's a viable proposition at present day

prices.

The present programme of underground development
has served its primary purpcse in providing bulk

samples for metallurgical teasting.

The secondary purpose of checking the validity of
previous drilling has proceeded far enough to
indicate that no significant alteration in grades

can be expected,



6,

Te

8.

While completion of the underground drilling
programme would under normal circumstances be

desirable in view of the money spent to date on

shaft sinking and driving, it can scarcely be

warranted in the ocase of an orebody so far from

being economic,

Confirming the validity of stated ore reserves

would be merely an academic exercise.

Sufficient money has been spent on Brown's
prospect to date to provide a very strong case
for Australian Mining & Smelting Company Limited
to continue to hold the leases pending a rise in
the price of metals, and improvement in

extractive technology.

This study points up the conclusions reached by
M. G. Baillie and validates his recommendation
that it would be worthwhile to proceed on a low
priority basis with a modest programme (say one
officer) to investigate the potential of some of
the less conventional schemes which might be

applicable to cobalt and nickel recovery.
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RECOMMENDATIONS.

1,

2,

Se

4.

5e

Expenditure on exploration at Brown's Prospect

should be discontinued forthwith.

Research on nickel and cobalt recovery should
continue, using concentrates on hand, but

this should be of low priority.

Brown's leases should be held for as long as
it is possible to obtain exemption from the

conditions of tenure.

No further mining design work should be carried

out,

At such time as lead and copper prices increase
substantially, and nickel - cobalt recovery
techniques are developed the project should be

reviewed,



DISCOURSE
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1+ Review of Work Done to Date

11

10161

Scope
Exploration

Brown's prospecting leases were taken out

as mining leases by Australian Mining &
Smelting Company Limited in 41956 after
drilling by Enterprise Exploration Proprietary
Limited had shown the presence of an

interesting lead=-copper ore body.

Drilling continued through to 1962 but work

on the prospect was then terminated.

In 1965 a decision was made to sink a shaft
to a depth of 450 feet in the orebody, and
drive, cross cut, and diamond drill under-
ground to provide more information on the
ore reserves and the metallurgical behaviour
of the ore. This work commenced in 41966 and

is now nearing completion.

The results of early exploration were written
up by C.L. Knight and I,G. WhitCher’ C.R.A.
Exploration Proprietary Limited report

N.T. 67, March 1959.



Ore reserves were stated to be:

Tons %Ph %Gu %Co

Sulphide ore 20,542,000 5. 049 0a1 I %

" Oxidised ore 2,196,000 L,0 0.47 0,09
Zn (0.35) and Ni (0.1)%) were also present in
the sulphide ore, and Ag averaged 1.4 dwt

per ton for each 1% Pb.

No meaningful re-assessment of the ore

reserves has been earried out since, F.E. Hughes
reported the possibility of lower grades in his
report NT.67, July 1968, but pointed out that
this could be a local phenomenon confined to the

shaft area.

It would now appear that this was so; there is
at present nothing to indicate that the ore
reserve 1s appreciably different from that
stated by Knight & Whitcher, or that the grades

are significantly lower.

The ore body is approximately 2,300 feet long

and varies in width from 240 feet near the
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surface to LO feet at a depth of 1000 feet,
The dip is variable but near vertical in

most places. The first 50 feet is oxidised
and contains a discrete copper ore body of

small size,

Mining Degign

A number of reports have been written on the

mining of the orsbodys

The first, by W.E. Romig, June 1957,
suggested shallow open pitting followed by
underground mass caving, at a rate of
1,000,000 tons per year. Profitability

depended on the sale of Cobalt and Nickel,

T. Barlow, 1960, reported on the feasibility
of open pit mining to a depth of 400 feet
and R,B., Moffitt incorporated Barlow's
planning in his study of the deposit dated
August 1965. Once again, the exercise showed

an unattractive end result even though an
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optimistic view was taken on oxidised
metal recovery. Further expenditure on
prospecting and metallurgical testing was

recommended.

D, Haigh has recently designed an open
pit with a depth of 600 feet and taken outb
quantities for side slopes varying from

14,0° to 50°,

Cost

Expenditure by Enterprise Exploration Lid.
on Brown's Prospect between 1956 and 1962
is summarised in K, Hoare's memorandun of

14 th November, 1965 as follows:

£ :
Geological 35,682
Drilling 415741470
Metallurgical 13,496
Administration 37,348
Leases 1,280

Total £274,676  $549,352



In April 1966 a grant of 100,000 was made

for further prospecting work, and subsecuently
two further grants, each of $1 00,000 were

made for shaft sinking, cross cutting, under-
ground diamond drilling and metallurgical

testing.

To the end of April 41968, expenditure from
these grants had totalled 25 2, (lcDowell

mero No. 4103, 416%h Way, 1663),

Since then the average rate of expenditure
has been #14.,000 per period. Therefore, the

total to the end of February 1969 is estimated

to be close to {L00,000. - see Appendix V.
Total
1956 to February 1969 #S1s, 250

Cost to Complete Present Underground Propramme

The programme of driving, cross cutting and
diamond drilling is scheduled for completion
in September of this year.

Estimated cost

7 periods at {12,000 $8l.,000
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2. Results of Metallurgical Test Work

Work recently carried out on Brownfs ore has been
reported by M, G, Baillie in his memorandum of

14th January, 1969 - see Appendix II.
The conclusions are:

1+ Cobalt and nickel cannot be recovered by
flotation into a suitable concentrate for

further treatment.

2. Copper recovery of 8%% into a concentrate

assaying 206 Cu is possible.

3, Lead recovery of 804 into a concentrate

assaying 50% Pb is possible.

This memorandum also assesses the capital cost of
establishing a flotation mill to treat 2 million

tons of ore per year:

Capital Cost $5,4 million

Estimated Operating Cost $0.75 per ton ore



3.

These results and costs have been adopted in the

current assessment, M, Baillie has further advised

that the oxidised ore should not be taken into

consideratione.

Assessment of Mining Costs

3

3¢t o1

Se1e2

Assumptions

This study is based on 2 million tons of
ore per year to conform with M, Baillie's
metallurgical report of 414th January, 1969
(Note: R.B. Moffitt's report of August
1965 based on 4 million tons of

ore per year).

Quantities of lead-copper ore and waste taken
from D, Haigh's median open pit design with

45° batters, 600 foot depth are:

Volumes

Total excavated rock 56,043,000 c, yds.
Total waste rock 47,440,000 ¢, yds.
Total ore 8,603,000 c. yds.

Sulphide ore 7,579,000 co yds.
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Sl okt

Total excavation

-1 8~

Tonnages
(Density: 1.8 tons per bank yard)

Total excavated rock 100,877,000 tons

Total waste rock 85,392,000 tons
Total ore 15,485,000 tons
%——-——\—’\

Sulphide ore 13,643,000 tons

Neglecting oxide ore the guantities

become:
Sulphide ore 13,643,000 tons
Waste rock 87,234,000 tons

100,877,000 tons

Ore : waste ratio 4t Gk

It is assumed that mining will be carried
out on two shifts of eight hours, six days
per week, forty weeks per year. Ehis will

allow for 205 loss in time and efficiency

due to wet weather over the monsoon periods

Milling costs have already been taken out

by M.Ge. Baillie and these are accepted.

However, provision is made for housing mill

w A 2 !

personnel, and mill staff salaries are added.



342 Unit Costs

Wages:

Diesel Fuel:

Electricity:

Rail Haulage:

Wharfage
Darwin:

Housing Cost:

average $1 .75 per hour;
plus 505 for contract
open-pit operators and
tradesmen, i.e., $2.62
per hour,

1) cents/gallon,

3 cents/kwh

6. miles Rum Jungle to
Darwin $4..20/ton

(Possibility of reduction)

$7.00/ton
3 bedroom, Rum Jungle

$20,000,

Capital cost of rail siding at Brown's

#100,000.
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Mining Data

Hours worked:

Allow 2 hr. per shift for stopping and

starting losses.

Machine hours per year
7.25 x 2 x 6 x 40 = 3,480 hours

Pay hours per year per man

8 x 6 x 50 = 2,400 hours

Annual Mining rate:
Tons of ore per year 2 million
Total excavation per

year 12 million + (2 million x 6.4)

= 14,800,000 tons

Hourly excavation rate:

1&,8003000 =
5,480

4,253 tons

Life of mine:

13,643,000

52500 000 6.8 years
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Mining Equipment

Shovels

Total bucket capacity to mine 1,253 tons
per hour:

Operational & mechanical

efficiency 8%
Bucket factor 8%%
Swell factor 7%
Cycle time 25 seconds
Cycles per hbur 11y

Cubic yards per hour:

1!‘5253 - .
108 x 0.65 x 0,85 % 0,75 — 4360 co yds.

Bucket size:

5?%39 = 30,28 c. ydse

Number of shovels:

3 40-¢c, yde machines
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3eke2 Trucks

Assumptions:

Average gradient
Av, speed loaded
Av, speed empty
Av, speed

Haul distance
(round trip)

4 in 10
10 mopeho
20 m.p.h.

15 mepehe

2 miles

Truck capacity assumed 400 tons

Truck availability 6%

Cycle time:
load
travel full
emnty
travel empty

spot

2

6

min,., 20 sec,
min,

min, .

min,

min 40 sec.

min,

.°. each truck makes /. trips per hour and

carries 400 tons per hour,

Hourly tonnage

Number of trucks

.
3

4,253

4,2

=18
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5463 Drills

Assumptions:
bench height 50 feet

grid spacing 18' x 15!

Cubic yards per hour:

area = 2,363 x 27 = 1,276 sq. ft.
50

holes per hour:

feet drilled per hour:
Le72 x 50 = 236 feet

Number of drills:
One rotary drill (45R) will be more

than adequate to drill all requirements,
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3edtelr Major Auxilianylltems

Bulldozers:
one for each shovel 3
one for tiphead 1
one general duties 1
Total _;—

i.eey 5 D9 bulldozers with rippers

Graders:

2 Cate 12

Water Carts:

2 converted dump trucks.

3.4.5 List of All Capital Items

3 40 c,yd. shovels at $750,000
18 4100 ton trucks at $200,000

5 D9 bulldozers at $140,000

2 Cat. 12 graders at $30,000

1 L5R rotary drill at $670,000

2 50~ton water carts at $200,000

4000
2,250
3,600
550
60
670

2,00
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Sehe5 List of A1l Capital Items (Cont'd)

1 20-ton explosives truck

at $50,000 50
2 6000 g.p.h, pumps at $20,000 40
6000 ft, 8" @ pipeline at $3/ft, 20
2 7-ton service trucks at $20,000 40
12 runabout vehicles at $4,000 50
6000 ft. power line at $7/ft. LO
6 portable transformers at $5000 30
6 cable crossings at $1000 6
3 cable sleds at $1000 %
1 ambulance at $10,000 10
1 fire-engine at $1 0,000 10
1 magezine at §4 0,000 10
1 workshop plus equipment 60
1 store 40

1 office ) 20

1 barracks : 60
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3.5‘1
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3.5 List of All Capital Items (Cont'd)
.‘EOOO
1 mess 30
1 recreation hut 10
houses 3,80
sewage disposal 20
water supply 20
communications (20 sets at $#500) 10
siding 100
12,19
306 contingency 4,000
Total mining capital $16 million
Maming Schedule
(2 shift basis)
Daily Paid
Shovel operators 3%2 6
Shovel oilers 3x2 6
Truck drivers (400T)42x2 2l
Bulldozer drivers 5x2 10

Grader drivers 2x2
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Daily Paid (Cont'd)

Water cart drivers 2x2

Drillers
Shot firers

Pump attendants

Truck drivers (7T)

Duty drivers

Fitters
Welders
Mechanics
Electrician

Labourers

Gardeners

Mess hands
Services hands
Monitors

Watchmen

Carpenter
Painter
Plumber

Assistants

2x2
2x2
1x2
1x2

2x2

2x2
8x2
2x2

8x2

N
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3.5.2 Staff
Manager
Production Superintendent
Mine Superiﬁtendent
Asste. Mine Superintendent
Mine foreren
Geologist
Surveyor
Asst. Surveyor
Draftsmen
Chief Engineer
Asst. Engineer
Engineering foremen
Services foreman
Office Manager
Accountant
Asste. Accountant
Chief Clerk

Department clerks
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34502 Staff (Cont'd)
Accounts clerks
Chief Storeman
Storemen
Typists
Personnel Officer
Secretary

Catering Officer

L.

£:| - - - o
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3.5.3 Mill Manning

(for housing purposes only)

 Operators 8xk

Cleaners 2x)

Fitters 2xly

Electricians 2

Staff

Chief Metallurgist
Plant Metallurgists
Research Metallurgists
Mill foremen
Laboratory assistants

Clerks

Typists

IO S

N
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3.5.4 Total Manning

3.6

Daily paid operators 110
tradesmen 6L
general hands 28
Total 202
Total Staff &1

Cost of Labour (excluding mill)

70 operators (mine) at $2.62/hr,
2400 hrs/yr

35 tradesmen at $2.62/hr
2,00 nrs/yr

47 general hands and trades
assistants at $1.75/hr
2400 hrs/yr

Staff Salaries (excluding mill)

LYy x $6000 x 2
- L

Mill Staff
47 x $6000 x 2

140,160

220,080

197,400

$857,640

$528,000

$204,,000
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Housing Requirements

202 daily paid workers

é. staff
Provide housing for 75 of staff,
Single quarters, female staff

Single quarters, male staff

Provide housing for 6% of daily
paid workers, ile.€.,

Barracks for remainder, l.e.,

Cost of Housing

4178 houses at $20,000

1 Single girls' quarters)

) Motel
1 Single men's quarters )

) style
9 8-men barrack blocks )

4 Guesthouse at #30,000

ioeo, 2425
8
8

133
69

3,560,000
20,000
20,000

1 80,000

30,000

$3,80,000
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3 .8.1

Annual Operating Costs

Mining
Labour Daily paid 857,640
Staff 528,000
1 ’385,624-0

Stores

Parts: (10% of value of machines
is€ey 106 of
$0,442,000) 4,014,000
Fuel & Tyres:
48 trucks at 2 cents/ton mile

14,800,000 tons x 2 miles x
2 cents 592,000

5 tractors, 4000 hrs each,
16 galls per hour, at

14 cents/gall 42,,800
Other vehicles 50,000
Explosives:

0.75 1lbs. gelignite per ton
excavated at 40 cents/1lb
including fuse & detonators
14,800,000 x 0,75 x 4O cents

I, 440,000

6,167,800



34844 Mining (Cont'd)

Power

0.40 kwh per ton excavated
at 3 cents per kwh
14,800,000 X Oelf-o X 3 cents 177’600

Oet kwh per ton drilled 44,000
224,600
Total mining cost $7,775,040

Cost per ton excavated
2 775,040
14,800,000 $0.5253/ton
Cost per ton of ore
040

2,000,000 $3.8875/ton ore

34802 Milling costs (after Baillie) $0.75 per ton ore

Add mill staff salaries 0610

$0.85 per ton ore



34843 Administration and General

Melbourne Office i1 €0, 000
Royelties $1 00,000
Subsidies $ 50,000
Contingencies $#1 70,000
Insurances 1 00,000

520,000

$#0.,26 per ton ore

34864 Total Operating Cost

$5.,00 per ton ore
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L+ Schedule of Smelter Payments.

i)

Lot

- paid for 9% of Fb in concentrates, less

treatment charge of £UK.6 per long dry

ton of concentrates.

paid for full Cu content less 4 unit at
Zambian producers price less 1.5 cents
U.S. per 1lb., less a treatment charge
of §US.15 per dry metric ton.

(Producers price £UK.308).

Lead payment per ton Pb in 50% concentrate

£UK.85 x 94 -3 = £76.90
400

1
3
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Copper Payment per ton in 204 concentrate

£UK,308 = $US.740 per long ton Cu
12_5 x 740 = $US.703 per long ton Cu
less %0.,013 per 1b = 0.04 % x 2240
= $2901O
703 = 29410 = $US.673.90 per long ton

less §USe15 per dry metric ton of concentrate

ic€ey 15 X 1.016 X138 per long ton Cu

= ngS-} .20

673 090 - 3 020

i

$US.670,70 per long ton Cu

= $A607

1 long ton = 1.0416 metric tons

1

:E[IK 01 $US '] 2 .l}.o

i

A 2,46
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Effect of Metal Prices on Economics

Consider lead and copper prices increased by 656 =

Pb at £139 per long ton

Cu at £502 per long ton

Smelter return (from graphs) -

Pb  $A 274
Cu  $a1001

Total funds employed:

Mine capital

Interest at 105 over 2 yrs

Pre~production

Interest at 10% over 4 yr.
Working capital
Total

Revenue per annum:

Pb 70,500 x 274

Cu 3,600 x 1001

Gross Surplus:

Revenue

Ore cost

$A million

$A million

21,000 v

4,400

8,000

0,800

. 75000

[

N
=S
(@]

W \C
o
[N
(@}
vt

22,915

22,95

13.986

$8,929

A

25,400

8,800

7,000

44,200



Payback:
A million p.as
Gross surplus 8,929
Deduct

Depreciation over 7 years on mine

capital and pre=production

expenses 4,150
Result Lo(79

Deduct

Tax at 34 16720

Nett income 3,059
Add

Depreciation .1 50

Cash flow 7209
Payback 41,200 L o/

7.209 o o 5,7 years

Return on investuent: 1.04 peR

Returns for further price inereases are graphed

on the rext page.
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6. Effect of Nickel - Cobalt Recovery

6.1 Nickel
70% recovery of 0.14% N:

2000 tons at $0.70 per 1b.
in concentrates, at

Japanese port

6.2 Cobalt
70% recovery of 0.11% Co

1540 tons at $1.10 per 1b.
(assumed) in concentrates

at Japanese port

2,000 tons p.as

$3,000,000 p.as

1 9514’0 tons Pe8e

$3,800,000 p.a.

If it be assumed that all costs of mining, milling

and transport are met by lead and copper then

nickel and cobalt would provide an annual gross

surplus of approximately $6 million, and annual

cash flow of $5 million.

This is insufficient to return the capital over the

life of the mine. The D.C.F. rate of return is

therefore less than zero.




7« Effect of Contract Excavation

Assumption: §$0,75 per ton contract price (pased

on Moffitt's figure of 412/~ per c.yd.).

Annuél Operating Cost:
Contract
14,800,000 tons at $0.75 $11,100,000
Supervision

20 mining staff at $12,000

17 milling staff at 12,000 $ 440,000
Milling
2,000,000 tons at $0.75 $ 1,500,000
Administration & general $ 520,000
$13,560,000
Realisation Costs $ 3,986,000
Total Operating & Realisation #$17,546,000
Annual Revenue $13,885,000
Annual Loss $ 3,661,000

PPy A
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ALth January, 1969.

G. W. McGREGOR, ESQ.

.o

Memorandum to

Copies ¢ Ns R. McDowell, Esq.
Dr. J. Cs Nixon.
D. S. Carruthers, Esq.
From : N. A. Gilberthorpe

Brown's Prospect

Should we continue research and exploration expenditure
on Brown's Prospect? If so, at what expenditure level
and with what objective? If not, what is the future of

the prospect and how do we retain the title?

Investigation work on this prospect has reached a stage
where answers must be provided to those questions. Would
you underteke this assignment please and aim to complete
it not later than February 28, 1969. To arrive at these

answers the suggested approach is:



(i1)

Review briefly the scope and cost of work
done to date including Romig's report dated

June, 1957.

Gather in results of latest metallurgical
testing from Amdel now being processed and

translated into economic terms by M.G. Baillie.

Through Noel McDowell, lisise with Haigh of
TEP who has been working up preliminary estimates
of engineering and community costs attached to

Brown's development.

Combine all information and derive a complete
study, classification grade 4 or grade 3. Adopt
two cases, one at 3000 tons per day and'thé
other at 6000 tons per day using CRA metal
prices and return on investment of 1(% and 45%
DCF. Should the viability be doubtful with
these parameters, extend the study to point up

metal prices required to make an operation viable.



Seek opinion from Dr. Nixon on the desirchility
of persevering with further test work, nressire

leacking for example,

From this wori: the answers posed in the first peragraph

e

will emerge nfter due consideration is given to the

L.

5
rractical aspects of maintaining our title and szccess to

the prospect.

(sed) N. A. Gilberthorpe
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14th Jaruary, 1969,

Memorandum to : N. A, GILBERTHORPE, E3Q.

Copy to ¢ Dr, J., C, Nixon

From : M. Go Baillie

Brown's Deposit -
Processing Costs and Recovery

Experimental testing of Brown's ore has been proceeding
at Amdel for some time, Broadly the aim of this work
has been to investigate the potential of flotation to
upgrade Brown's ore into -

(a) a series of separate sulphide concentrates
for sale

(b) a bulk sulphide concentrate for sale or
further treatment

(¢) a combination of separate concentrates and

bulk concentrates.
Sufficient work has now been done for the following summary

of results to be prepared:~

1. Copper can be recovered into a concentrate

assaying 205 Cu with a recovery of 857,



(i1)

2. Approximately 80 percent of the lead can
be recovered in a concentrate assaying 50 percent
leade Under the conditions required for this
result, cobalt and nickel report mainly with the
tailings and are not recoverable in sn acceptable

concentrate by flotation.

3 Alternatively, sbout 40 percent of the lead can
be recovered in a concentrate assaying 52 percent
lead and a further 5L percent in a lead~ccbalt
middling assaying 6 percent lead and 0,46 percent
cobalt (8O percent cobalt recovery). This middling
is very little different in composition to the feed
materiasl and represents 50 percent of the total

feed to the circuite.

From the above results, the following conclusions are drawn

for preliminary evaluation purposes:-

1e Cobalt and nickel cannot be recovered by flotation
into a suitable concentrate for further treatment.
Their value must therefore be ignored in preliminary

cost evaluationse.

24 Copper recovery of 8% into a concentrate asssying

20% Cu is possible.



'(iii)

5 Lead recovery of 80% into a concentrate

assaying 506 Pb is possible.

Based on the conclusions set out, Figure 1, which is a
flowsheet for an operation treating 2 million tons per
ennum of Brown's ore, has been prepared, It is a

conventional flotation mill.

Capital Costs

Using Figure 1 and costs of equipment delivered by sea
to Bougainville as a guide, the following major equipment

costs have been estimated:i-

Ma jor Equipment Costs $ 000
Feed Hopper 10
Peeder _ 20
Grizaly 10
Primoeryv Crucher 0
Convevor 50
Magnet and Surge Bins (412,000 tons) 60
Sereen - 20
Secondary crushing (41 x Standard

7' Symons) 100
Conveyors 50
Sereens L0
Belt feeders 20
Surge Bins (5,000 tons) 30
Conveyor and tripper 20
Tertiary crusher 140
Feeder belts 30

Rodmill and motor 125



(iv)

Ma jor Equipment Costs (Cont'd) $ 000

Cyclones, feed pumps and motors 40

Ball mill (1g 125

Ball mill (2 200

Cyclones, feed pumps and motors

(2 sets) 80

Flotation cells (416 x 300 ft°) 80

Pumps, pulp distributors etc. 20

‘ Concentrate thickeners é" x 425') 75
: " " 1 9x 50!) L5
Filtration 20

Pumps, agitation etc. 20

Reagent makeup 20

Tailings thickener and disposal 4100

TOTAL 1,600

To this total must be added the factored cost of the

following, which are estimated as a percentage of the

Installation 50
Piping 256
Instruments 155
' ’ Electrical 26
. Buildings, foundations etc. 25%
Services 20%
Engineering, construction,
contractors 4G
Contingency 25%
2207

Total cost of operational plant is thus (3.2 x 1.6) =

$5.1 million

oy o g e oy o cow e e

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
 delivered equipment cost.
|
|
|
|



(v)

Operating Cosis

Operating costs are very difficult to estimate from first
rrinciples at this stage, hence they have been estimated
by anelogy with both the Bougainville costs and published

costs for other plants.

Estimated operating cost is $0.75 per ton of ore treated

i.e,, $1.5 million per annum,

GConcentrate Recovered

The average grede of ore fed to the mill is:
5.5% Pba; 0,27 Cu,

Annual recovery of concentrates is then as follows:-

Copper concentrates

Total weight 27,000 tons per onnum

Weight of conper hy600 ™ " "

Lead concentrates
Total weight 176,000 tons per annum

Weight of lead gg, o000 " " "



vl

ngments

The conclusions drawn from the experimental programme

do not rule out the possibility cf develoning a schere
which nizht perwit cobalt and nickel to be recovered from
Brown's ore, althoush they do indiecate that such a schenm
would have to be based on unconventional technolagy,

¥ven if such a scheme is feasible end proves to te
economic, its development and the demonstration of itz
reliability would be a long term project: and there is of

conrse no guarantec of success at this stage,

Tn my opinion, the current prospects for developing an
economic scheme are very uvneertain, end T conasider it
would not he desirable to expend significant sums of
money on any phase of Brovn's development if the economics

of the glmple flotution rlsnt described plhove A rnd Cranap

i -

stbraot ve,

On the other hand, worthwhile quentitics of varinus tmes
of' concentrate which con be produced from Brown's ore heve
been provided by the current test programme, and it would
be worthwhile to proceed on a low priority basis with a
rodest programme (say one officer) to investieate the
ntential of some of the less conventional schemes whinh

right be applicable to cobzlt and nickel reccovery,

(sgd) M, G, Baiilie
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Iist of References

Prown's Deposit

Rum Jungle

Romig, W.E,

Knight, C.L.

Whitcher, I.G.

Moffitt, R.B.

Hug;h.es s F .EQ

Mathiesen, G.

e

"A Preliminary Study of Brown's
Prospect, No.T."

Melbourne, Vic. June 41957.

"Brown's Lead Orebody, Rum
Jungle, N,1"
COR.A.E. Ref. NO. NT67

March 1959,

"A Study of Brown's Lead-
Copper Deposit, Northern
Territory"

Rum Jungle, August 4965,

"Brown's Deposit = Rum Jungle"

CcR.AnE. REf. NO. 670 July 19680

Undating of D.A. Berkman's

report on heap leachirz of copnner

in Brown's Deposit. February, 1969.



(ii)

List of Graphs, Calculations and Summaries held at

Rum Jungle relevant to the evaluation of Brown's

Deposit:

1. Total Open Cut Excavation Calculation to

obtain Excavation Volume for each:

(a)
(v)

(e)

Pit depths (nominal) from 100! %o 600!
Batter slopes uo°, 450 and 50° each
with 35° batter from RL 5200 to
surface

N,B.: Volumes increased by F5 to

allow for roads and berms,

2. Drawings showing cross sectional dimensions of

each open cut design from 100' to 600! depth and

varying batter slopes of AOO, 1,5° and 50°,

Drawings Nos. B278, 279 280,

3 Summary of Volumes and Tonnages for each open cut

design as detailed in (2) above., Details shown:

(a)
(b)
(e)
(d)
(e)
(£)
(g)

Oxidised ore tonnage
Primary ore tonnage
Total excavated rock
Total waste rock
Waste to ore ratio
Total ore in pit

Net remaining to 4,000' depth,



(iii)

4. Volume of Pit (ore plus waste) between RL 5300
and RL 5200, To be used in calculation of earth-

moving equipment requirements,

5. Graphs:
(a) Unit cost (§ per B.C.Y.) of excavation
versus Total cost of total pit excavation
for each depth and batter slope

combination,

(b) Unit cost (# per ton) to excavate ore
versus Total cost of total pit excavation

(for all),

(c) Varying L.M.E, values of metuls versus
Total L.M«.Es value of metals in entire

ore body for lead, zinc and copper.

(d) Total ore (B.C.Y.) versus Total pit
excavation (for each pit depth and batter

angle).
(e) Pit depth (feet) versus Waste to ore ratio.

(f) Pit depth (feet) versus Total pit excavation

(B.C.Y.).



(iv)

6. General notes on Mine Area, Township requirements,

Labour requirements ~ incomplete as to numbers.

7. General (only) Flow Sheets of:

(a) Mining
() Mill

(¢c) Transport

8. Updating of D.A. Berkman's report on heap leaching

of copper in Brown's Deposit.
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5th March, 4969.

Memorandum to : FILE

Copies to : N.A. Gilberthorpe, Esq.
G. W. McGregor, Esq.

From ¢ J.B. Dgy

Australian Mining and Smelting Company Limited

Planned Expenditure - Brown's Prospect

I refer to an enquiry from Mr, G.W. McGregor as to
whether e xpenditure on Brown's Prospect is within

the sum approved,

Attached is a copy of a note prepared for

Mr, A.J. Rew by the Budgeting and Planning Department
on 23rd August, 1968, regarding planned expenditure
for the year 1969, and forecast expenditure for the

four subsequent years 4970/4973.

This showed planned expenditure for 1969 of $24,0,000,

plus the sum of $133,000 for the years 4970/1973.

On 26th August, 1968, Mr, Rew advised that this
matter was discussed during the then recent visit by the

Chairman to the Rum Jungle area, and confirmed that the



(ii)

estimated expenditure be included in the Plan on the
higher basis indicated in the note from the Budgeting

and Planning Department,

Similarly, an amount of $144,000 had been included in
the 1968 Plan in addition to planned expenditure of
$120,000 for 1967,

These plans had been submitted to and approved by the
Board of C.R.A. and, therefore, including expenditure
of $65,989 in 1966 which was covered by a specific
application to spend $100,000 approved by the Chairman
in April, 1966, the total amount approved up to the

end of 4969 is $570,000, made up as follows:~

1966 $ 66,000
1967 $120,000
1968 $144.,000
1969 $24,0,000

$570,000

o e s e v e e
MROSSSES=SS

Actual expenditure to 8th February, 1969, amounts to

$39,,898, as set out below:-



(ii1)

1966 $ 65,989
1967 $132,638
1968 1 8,826
1969 $ 10,445

$394,898

SSTZ=ZTo=s

In the above-mentioned note to Mr. Rew, it was
reported that actual experditure during 1967 was
$133,000 and that expenditure during 1968 was then

estimated at $167,000,

It is understood from the Budgeting and Plamning
Department that no specific applications are made by
the Exploration Division for approval of exploration

expenditure, other than for capital expenditure.

The procedure is that an Exploration Plan is submitted
along with other operational plans and, when approved,
expenditure may proceed., This is, of course, expected

to conform to the Plan,

(sed) J. B. Day
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2hth April, 1969,

Memorandum to F. S. ANDERSON, ESQ.

Copy : A. J. Rew, Esq.

From - : N. A. Gilberthorpe

B

-Brown's Prospect
+ Technical Report 3/69

1. Sufficient work has now been completed at a cost of
’ $944,000 to assess the degree of attraction of Brown's
Prospect as a mining operation,

2. -Technical Report 3/69 provides this assessment and
concludes that the grade of the deposit is far too

P . low to support a mining operation at present metal
{_ ~ prices,

3. Both lead and copper prices would have to double to
make Brown's an attractive proposition at 15% D.C.F.
return on investment,

"4, There is no foreseeable breakthrough to a treatment
- method which will yield a profitable recovery of
nickel and cobalt.

5. Scope and justification exist to continue a modest
research programme on nickel and cobalt recovery,

6. It is believed a reliable case exists to retain
the title to Brown's leases for some time to come.



7. 1t is recommended that exploration on Brown's
Prospect be suspended indefinitely and future
expenditure restricted to continue a modest
metallurgical research programme estimated to
cost $10~15,000 per annum,

/M RONTIRr

N. A. Gilberthorpe

NAG:JGG
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BROWN'S PROSPECT ~ A FINANCTAL ASSESSMENT

OBJECTS

! A nunber of questions were posed in N, A, Gilberthorpe's

memorandum to the author, dated 14th January, 19€9,

These were:?

o Should research and exploration
expenditure continue on Brown's

Prospect?

o If so, at what expenditure level

and at what rate?

o« If not, what is the future of the
prospect and how may the title be

retained?
This assessment sets out to answer these questions.

(See Appendix I for full text of N. A, Gilberthorpe's

memorandum).



S

SUMMARY

Brown's Prospect has been held by the Company since
1956, In the intervening years approximate
expenditure on exploration has been $9A4,000. A
further $8,,000 will be spent in compléégng the

current underground checking programme,

A number of feasibility studies have been made on
the working of the deposit but all came to the same
conclusion, that unless nickel and cobalt could be

recovered the prospect was not viable,

Recent test work on bulk samples from undergrcund
exploration shows that nickel and cobalt cannot be

concentrated by simple flotation processes.

The summarised results of the current assessment

follow in the form of a financial development.



Premises:

1o

S

4e

Se

7e

Production Rate
Total Capital Employed
Ore Reserves

Ore Grade

Products

Recovery
Mining (dilution 2@%)

Ore dressing

Overall

Waste : Ore Ratio

2 million tons ore per vear

$4 million

13,643,000 tons

5.5 % Pb

0.275 Cu

50% Pb conéentrate

20% Cu concentrate

805
80% Pb
85 Cu

6% Po

6% Cu

6oy 21



8. Metal Prices:
(in concentrates delivered
Japan)

Pb

° | o

&

(Market prices:
Pb ingots

Cu bars

9, Operating Costs:
Mining
C," | | Milling

Admin, and general

10, Realisation Costs:
Concentrate cartage to
Darwin

Wharfage

Shipping to Japan

$A 166 per ton Pb

#A 607 per ton Cu

£UK 85 per ton

£UK308 per tony

#$3.89 per ton of ore
0.85
0.26

$5.00 per ton of ore

$4.206 per ton of
concentrate -

$#7.00 per ton o
concentrate

$12,00 per tor of &

conicentrate



7

2,

3

be

5e

Derivations:

Recovered grade

"Pb 5.% x 6f

C 0.27 x 68

Ratio of concentration

Pb 506 ¢ 3.5%
Cu 2068 3§ On&h

Concentrates produced per
annum

14.2

Pb 2,000,000

‘Cu 2,000,000 ¢ 111.0

Metallin concentrates per
annum

Pb 441,000 x 5G4

c 18,000 x 2Gh

Operating costs per amnum

+ 2,000,000 x $5,00

345% Pb
0.1 Cu

142

111.0

141,000 tons
18,000 tons

70,500 tons

3,600 tons

#10,000,000



6. Realisation costs per annum

Cartage 172,000 x $4..20
(159,000 + &% moisture)

Wharfage 472,000 x $7.00

Shipping 472,000 x $§42

7. Revenue per annum
Pb 70,500 x 166

Cu * 3,600 x $607

8. Reserve Life

1 3’624-3 ’OOO'
2,000,000

4 722,000

1,201,000

$2,060,000

43,986,000

$11,700,000

$ 2,185,000

$13,885,000 -

6.8 years



Economics

1.

S

L.

Mine capital and preproduction expenses

Interest and viorking capital

Total

Annual deficit

(Revenue less Operating & Realisatinza Costz)

Return on investment with both lead ond copper

prices increased by 653 is 1.0% DCF,

Return on investment with both leszd and copper
prices increased by 1007 is 15.0% IXF,
Return on investment at today’s prices with

theoretical nickel and cobalt included is ril.

$4 million

+000

RN,
N9
L)
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-t
o

N
C
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CONCLUSIONS

1.

S

5

Brown's orebody is not of high enough grade to
support a mining operatior at present day metal

prices,

Both lead and copper prices would have to double
to make Brown's an attractive proposition,

(195 DCF return).

The addition of nickel and cobalt recovery to thak
of lead and eopper would not be sufficieat to make
Brown's a viable propssition at present day

pricese

The present programre of urderground devslocpment
has served its primary purpose in providing buik

samples for metallurgical *testing,

The secondary purpose of checking the validity of
previous drilling has proczeeded far encugh to
indicate that no significant alteration in grades

can be expected,
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8.

While completion of the underground drilling

programme would under normal circumstances be

desirable in view of the money spent to date on

shaft sinking and driving, it can scarcely be

warranted in the case of an orebody so far froem

being economic.

Confirming the validity of stated ore reserves

would be merely an academic exercise.

Sufficient money has been.spent on Brown's
prospect to date to provide a very strong case
for Australian Mining & Smelting Company Limited
to continue to hold the leases pending a rise in
the price of metals, and improvement in

extractive technologye.

This study points up the conclusions reached by

M; G. Baillie and validates his recommendation |
that if would be worthwhile to proceed on a low

priority basis with a modest programme (say one

officer) to investigate the potential of some of
the less conventional schemes which might be

applicable to cobalt and nickel recovery.
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RECOMMENDATIONS,

1. Expenditure on exploration at Brown's Prospect

should be discontinued forthwith,

2, Research on nickel and cobalt recovery should
continue, using concentrates on hand, but

~ this should be of low priority.

3+ Brown"s leases should be held for as long as

it is poésible to obtain exemption from the

. conditions of tenure,

h. No further mining design work should be carried

out,

5. At such time as lead and copper prices increase
substantially, and nickel - cobalt recovery
techniques are developed the project should be

reviewed,
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Review of Work Done to Date

161

16101

Scope
Exploration

Brown's prospecting leases were taken out

as mining leases by Australian Mining &
Smelting Company Limited in 1956 after
drilling by Enterprise Exploration Proprietary
Limited had shown the presence of an

interesting lead-copper ore body.

Drilling continued through to'1962 but work

on the prospect was then terminated.

In 4965 a decision was made to sink a shaft
to a dépth of 450 feet in the orebody, and
drive, cross cut, and diamond drill under-
ground to provide more information on the
ore reserves and the metallurgical behaviour
of the ore. This work commenced in 1966 and

is now nearing completion,

The results of early exploration were written
up by C.L. Knight and I.G. Whitcher, C.R.A.
Exploration Proprietary Limited report

N.T. 67’ March 19590
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Ore reserves were stated to be:

Tons %Ph  %Gu  %Co

Sulphide ore 20,542,000 5. 0419 0411

" Oxidised ore 2,496,000 4.0 047 009

Zn (0.,%5) and Ni (0.4)%) were also present in
the sulphide ore, and Ag averaged 1.l dwt

per ton for each 1% Pb.

No meaningful re-assessment of the ore

reserves has been carried out since., TF.E. Hughes
reported the possibility of lower grades in his
report NT.67, July 1968, but poiﬁted out that
this could be a local phenomenon confined to the

shaft area.

It would now appéar that this was so; “there is
at present nothing to indicate that the ore
reserve is appreciably different from that

st.ate_d.“, by Knight & Whitcher, or that the grades

“are significantly lower,

The ore body is approximately 2,300 feet long

and varies in width from 240 feet near the
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surface to 4O feet at a depth of 1000 feet,
The dip is variable but near vertical in

most places., The first 50 feet is oxidised
and contains a discrete copper ore body éf

small size,

Mining Degign

A number of reports have been written on the

mining of the orebodye

The first, by W.E. Romig, June 1957,
sugegested shallow open pitting followed by
underground mazss caving, at a rate of
1,000,000 tons per year. Profitability

depended on the sale of Cobalt and Nickel,.

T. Barlow, 1960, reported on the feasibility
of open pit mining to a depth of 400 feet
and R.B. Moffitt incorporated Barlow's

planning in his’study of the deposit dated

August 1965. Once again, the exercise showed

an unattractive end result even though an
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optimistic view was taken on oxidised
metal recovery. Further expenditure on
prospecting and metallurgical testing was

recommended.,

D. Haigh has recently designed an open
pit with a depth of 600 feet and taken out
quantities for side slopes varying from

10° to 50°,

Cost

Expenditure by Enterprise Exploration Litd,
on Brown's Prospect between 1956 and 1962
is summarised in K, Hoare's memorandum of

ﬁ{th November, 1965 as follows:

£ &
Geological 35,682
Drilling - 457,470
Metallurgical 43,196

Administration 37,3@8

Leases 1,280

Total £270,676  $549,352



In April 1966 a grant of $100,000 was rmade

for further prospecting work, and subsequently
two further grants, each of $100,000 were

made for shaft sinking, cross cutting, vnder-
ground diamond drilling and metallurgical

testing.

To the end of April 1985, expenditure from
these grants had totalled #2542, (lcDovell

wero No. 4103, 16th ¥ay, 1668).

Since then the average rate of expenditure
has been 4,000 per period, Therefore, the

total to the end of February 1969 is estimated

to be close to ifAO0,000, - see Appendix V,
Total
1956 to February 1969 $S4., ,250

Cost to Comnlete Present Underpround Prosramme

The programme of driving, cross cutting and
diamond drilling is scheduled for completion
in September of this year.

Estimated cost

7 periods at $12,000 #8),.,000
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2, Results of Metallurgical Test Work

Work recently carried out on Brownfs ore has been
(:j reported by M, G. Baillie in his memorandum of

‘ 414th January, 1969 - see Appendix II,.
The conclusions are:

41« Cobalt and nickel cannot be recovered by
flotation into a suitable concentrate for

further treatmente.

2. Copper recovery of 895 into a concentrate

assaying 205 Cu is possible,

A(:: ' 3. Lead recovery of 80% into a concentrate

assaying 50% Pb is possible,

This memorandum also assesses the capital cost of
establishing a flotation mill to treat 2 million

tons of ore per year:

"Capital Cost _ $5.4 million

Estimated Operating Cost $0.75 per ton ore
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These results and costs have been adopted in the
current assessment, M, Baillie has further advised
that the oxidised ore should not be taken into

consideration,

Assessment of Mining Costs

341 Assumptions

3¢1e1 This study is based on 2 million tons of
ore per year to conform with M..Baillie's
metallurgical report of 414th January, 1969,
(Note: R.B. Moffitt's report of August
1965 based on 1 million tons of

ore per year).,

3¢142 Quantities of lead-copper ore and waste taken
" from D, Haigh's median open pit design with

45° batters, 600 foot depth are:’

- Volumes _

Total excavated rock 56,043,006 Ce yds,.
Total waste rock 47,AA0,00C c. yds,
Total ore : 8,603,000 c. yds.

Sulphide ore 7,579,000 ¢, yds.
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Tonnages

(Density: 1.8 tons per bank yard)

Total excavated rock 100,877,000 tons
Total waste rock 85,392,000 tons
Total ore 15,485,000 tons

Sulphide ore 13,643,000 tons

Neglecting oxide ore the quantities

become:

Sulphide ore | 13,643,000 tons
Waste rock - 87,234,000 tons
.Total excavation 400,877,000 tons
Ore : waste ratio 1 6.4

It is assumed that mining will be carried
out on two shifts of eight hours, six days
per week, forty weeks per year, zhis will
allow for 20% loss in time and efficiency

due to wet weather over the monsoon period.

Milling costs have already been taken out
by M.G. Baillie and these are accepted.
However, provision is made for housing mill

personnel, and mill staff salaries are added.
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342 Unit Costs

Wages:

Diesel Fuel:
Electricity:

Rail Haulage:

Wharfage
Darwin:

average $1 .75 per hour;
plus 5Gb for contract
open-pit operators and
tradesmen, i.e., $2.62
per hour,

14 cents/gallon,

3 cents/kwh

64 miles Rum Jungle to
Darwin ' $4.,20/ton

(Possibility of reduvction)

$7.00/ton

Housing Cost: 3 bedroom, Rum Jungle

$20,000,

Capital cost of rail siding at Brown's

#100,000.
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3.3,

Mining Data
Hours worked:
Allow £ hr. per shift for stopbing and
starting losses.
Machine hours per year

725 x 2 x 6 x 40 = 3,480 hours
Pay hours per year per man

8 x 6 x50 = 2,400 hours

Annual Mining rate:

Tons of ore per year 2 million
Total excavation per

year 22 million + (2 million x 6..)

= 14,800,000 tons

Hourly excavation rate:

1&,802,000 = 4,253 tons
3,480

Life of mine:

13,643,000

2,000,000 6.8 years
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Mining Equipment

Shovels

Total bucket capacity to mine 1,253 tons
per hour:

Operational & mechanical

efficiency 85%
Bucket factor 8%
Swell factor 755
Cycle time 25 seconds
Cycles per hour ' 122,

Cubic yards per hour:

101255
108 X 0065 X 0085 X 0075

= 1{.360 Ce des

Bucket size:

é':‘!lé{f:o. = 30.28 Cs yds.

Number of shovels:

3 410-ce yde machines



."'gzj | N empty

20~

5 o)+o 2 TrU.CkS
Assumptions:

Average gradient
(j\ | o Av, speed loaded
. o , Av, speed empty
| | Av, speed

Haul distance
(round trip)

4 in 10
10 m.p,ho
20 m.p.he

15 Mo ehe

2 miles

Truck capacity assumed 400 tons

Truck availability ° 604

Cycle time:
load

travel full

travel empty

spot

min, 20 sec.
min,
min.
min.

min LO sec.

min,

.% each truck makes /. trips per hour and

carries ,,00 tons per hour,

Hourly tonnage

Number of trucks

ll-,253

4,25

400 x 0.60 = 18
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3.14-03 Drills

Assumptions:
bench height 50 feet

grid spacing 18' x 15!

Cubic yards per hour:

&:2%2 = 2,363

area = 2,363 x 27 = 1,276 sq. ft.
4 5

holes per hour:

feet drilled per hour:

Le72 x 50 = 236 feet

Number of drills:
One rotary drill (45R) will be more

than adequate to drill all requirementse
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Major Auxiliary Items

Bulldozers:
one for each shovel 3
one for tiphead 1
oﬁe general duties 1
Total —;-

ie€ey, 5 D9 bulldozers with rippers

Graders:

2 Cat. 12

Water Carts:

2 converted dump trucks.

List of All Capital Items

3 10 c.yd, shovels at $750,000
18 400 ton trucks at $200,000

5 D9 bulldozers at $440,000

2 Cat. 12 graders at $30,000

1 L5R rotary drill at £670,000

2 50-ton water carts at $200,000

550
60
670
- 400



3.e5 List of All Capital Items (Cont'a)

6000

12
6000

W o o

20~-ton explosives truck
at $50,000

6000 g.pehe pumps at $20,000
ft. 8" & pipeline at $3/rt,
7-ton service trucks at $20,000
runabout vehicles at $4,000
ft. power line at $7/ft.
portable transformers at $5000
cable crossings at 3{000

cable sleds at $1000

ambulance at $40,000
fire-engine at $10,COO
magazine at $10,000

workshop plus equipment

store

office

barracks

50
40
20

50
L0
30

10
10

10

20
€0
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|
‘ | 5.4.5 List of All Capital Items (Cont'd)

SA000
1 mess | 30
1 recreation hut 10
® ( , ‘ ' houses 3,810
sewage disposal 20
water supply 20
communications (20 sets at $500) 410
8iding 100
12,019
305 contingency 1,000

" Total mining capital $16 nillion

_,_‘ — 3.5  Mamning Schedule

| _ - (2 shift basis)

3.5 Daily Peid

Shovel 6perators 3x2 6
Shovel oilers 3x2 . 6
Truck drivers (100T)42x2 2l
Bulldozer drivers 5x2 10

Grader drivers 2x2 4
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3.501

Dailx Paid

(Cont'd)

Water cart drivers 2x2

Drillers

Shot firers

Pump attendants

Truck drivers (7T)

Duty drivers

Fitters
Welders
Mechanics
Electrician

Labourers

Gardeners

Mess hands
Services hands
Monitors

Watchmen

Carpenter'
Painter
Plumber

Assisfants

2x2
2x2
1x2
41x2

2x2

2x2
8x2
2x2
8x2

=

| =

-

i

N
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3¢5.2 Staff
Manager
Produc#ion Superintendent
Mine Superintendent
Asst. Mine Superintendent
Mine foreren
Geologiat
Surveyor
Asst. Surveyor
Draftsmen
Chief Engineer
Asst. Engineer
Engineering foremen
Services foreman
.Office Manager
Accountant
Asst, Accountant
Chief Clerk

Department clerks



)

3.5.2 Staff (Cont'd)
Accounts clerks
Chief Storeman
Storemen
Typists
Personnel Officer
Secretary

Catering Officer

1

I

6

,

,

1
M
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BILl Manning

(for housing purposes only)

" Operators 8xl

Cleaners 2xi

TFitters 2xl.

Electricians 2

Staff

Chief Metallurgist
Plént Metallurgists
Research Metallurgists
Mill foremen
Laboratory assistants

Clerks

Typists
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3.5.4 Total Manning

, Daily paid operators 140
tradesmen 64-
general hands 28
Total | 202
Total Staff &

Cost of Labour (excluding mill)

70 operators (mine) at $2.62/hr.
2,00 hrs/yr

35 tradesmen at $2.62/hr
2,00 hrs/yr

47 general hands and trades
assistants at $1,75/hr
24,00 hrs/yr

Staff Salaries (excluding mill)

L) x $6000 x 2

Mill Staff

A7 x #6000 x 2

40,160

220,080

197,400

$857,640

$528,000

$201;,000
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Housing Requirements

202 daily paid workers

6 staff

Provide housing for 75% of staff,

Single quarters, female staff

Single quarters, male staff

Provide housing for 6§ of daily
paid workers, i.e.,

Barracks for remainder, i.e.,

Cost of Housing

478 houses at $20,000

4 Single girls! quarters)

) Motel
4 Single men's quarters )

) style
9 8-men barrack blocks )

1 Guesthouse at £30,000

ioee, li~5

133
69

3,560,000
20,000
20,000

480,000

30,000

$3,810,000
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Annual Operating Costs

Mining
Labour Daily paid 857,640
Staff 528,000
1,385,640

Stores

Parts: (106 of value of machines
ie€ey 106 of
$10,412,000) 1,014,000
Fuel & Tyres:
418 trucks at 2 cents/toﬁ mile

14;800,000 tons x 2 miles x
2 cents 592,000

5 tractors, 4000 hrs each,
46 galls per hour, at

14 cents/gall - 42,800
Other vehicles . 50,000
Explosives:

- 0,75 1bs. gelignite per ton

. excavated at 40 cents/1b
including fuse & detonators
14,800,000 x 0475 x 40 cents

4y 440,000

6,157,800

&

-
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3+844 Mining (Cont'd)

Power

0440 kwh per ton excavated
at 3 cents per kwh
14,800,000 x 0,40 x 3 cents

Oe4 kwh per ton drilled

Total mining cost

Cost per ton excavated

75 775,0L0
4,800,000

Cost per ton of ore

7,775,040
2,000,000

34862 Milling costs (after Baillie)

Add mill staff salaries

177,600
44,000

224,600

$7,775,0L0

$O.5253/%on‘

8$3,8875/ton ore

$0.75 per ton ore

0,10

'$0.85 per ton ore
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3,83 Adminigstration and General

Melbourne Office $1 00,000

Royslties $1 00,000

 Subsidies $ 50,000

(:: . '_' : - Contingencies 170,000
’ - Insurances #400,000
$520,000

£0.26 per ton ore

3¢8el. Total Operating Cost

$5,00 per ton ore
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Schedule of Smelter Payments.

Eb

L

paid for 9/% of Fb in concentrates, less
treztment charge of LUK.6 per long dry

ton of concentrates.

paid for full Cu content less 4 unit at
Zambian producers price less 1.3 cgnts
U.S. per 1b., less a treatment charge
of §US.45 per dry metric ton.

(Producers price £UK,308).

Lead payment per ton Pb in 50 concentrate

£UK.85 x 94 =3 = £76.90
. 100

?6.3?2; 20 - BA66
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Copper Payment per ton in 20% concentrate

- £UK,308 = $US.740 per long ton Cu’
%% x 740 = $US.703 per long ton Cu

less 0,013 per 1b = 0,013 x 2240
= $’:‘29 A0

703 = 29,40 = $US.673.,90 per long ton
less §US.15 per dry metric ton of concentrate

ie€ey 15X 1.016 x 20
4100

per iong ton Cu

= 4U8.3.20

673 090 - 3020

i

$US.670,70 per long ton Cu

40607

1.16 metric tons

n

1 long ton

e{UK 01 SUS L] 2 .I-'-O

i

8 2,6
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Effect of Metal Prices on Economics

Cbnsider lead and copper prices increased by 655 «

Pb at £139 per long ton

Cu at £502 per long ton
Smelter return (from graphs) -

Pb  $A 27,
Cu $A1001

Total funds emplayed:

Mine capital

Interest at 10% over 2 yrs

Pre~production

Interest at 10% over 4 yr»
Working capital
Total

Revenue per annum:

Pb 70,500 x 274

~Cu 3,600 x 1001

Gross Surplus:

Revenue

Ore cost

$A million

$A million

21 ,000

4,400

8,000

0,800

7-000

19.310

" 5,605

22,915

22,95

13.986

AL

-$8,929

250400

8.800

7,000

41 0,200



Payback:

-f}l;A million P+3s

Gross surplus

Deduct
Depreciation over 7 years on mine
capital and pre=production

expenses

Result
Deduct

Tax at 345

Nett income
Add

Depreciation

Cash flow

Payback 44,200
7.209

Return on investuent:

Returns for further price increases are graphed

on the rext page.

8,929

4,450

Lo 719

1.720

3.059

4,150

7,209

5.7 years

1.05 DCF
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6. Bffect of Nickel - Cobalt Recovery

6.1 Nickel
70% recovery of 0.14% N:

.L ' 2000 tons at $0.70 per 1b.
J in concentrates, at

Japanese port

6.2 Cobalt
70% recovery of O.ll% Co

1540 tons at $1.10 per 1b.
(assumed) in concentrates

at Japanese port

2,000 tons p.a.
$3,000,000 p.a.
1,540 tons p.as

$3,800,000 p.a.

If it be assumed, that all costs of mining, milling

.(, and transport are met by lead and copper then

nickel and cobalt would provide an annual gross

surplus of approximately $6 million, and annual

cash flow of $5 million.

This'is insufficient to return the capital over the

life of the mine, The D.C.F. rate of return is

therefore less than zero.




7« Effect of Contract Excavation

Assumption: $0475 per ton contract pricé (vased

“on Moffitt's figure of 42/~ per coyds.).

| ,Annuél Cperating Cost:
Contract
14,800,000 tons at $0.75
~ Supervision
20 mining staff at $12,000
417 milling staff at $12,000
| Milling
2,000,000 tons at $0.75

Administration & general

; Realisation Costs

Total Operating & Realisation

Annual Revenue

Annual Loss

[ odiae

$11,100,000

$ 440,000

$ 1,500,000

$ 520,000

$13,560,000
$ 3,986,000

$1 7,546,000
$13,885,000

$ 3,661,000
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COFY ONLY

14th January, 1969.

G+ Wo McGREGOR, ESQ.

..

Memorandum to

Copies ¢ N. Re McDowell, Esq.
Dr, J. C. Nixon.
D. S. Carruthers, Esqg.
From N. A. Gilberthorpe

Brown's Prospect

Should we continue research and exploration expenditure
on Brown's Procspect? If so, at what expenditure level

and with whet objective? If not, what is the future of

the prospect and how do we retain the title?

Investigation work on this prospect has reached a stage

where answers must be provided to those questions, Would

~you undertake this assignment please and aim to complete

- it not later than February 28, 1969. To arrive at these

answers the suggested approach is:

o



(11)

Review briefly the scope and cost of work

done to date including Romig's report dated

June, 1957'

Gather in results of latest metallurgical

-testing from Amdel now being processed and

translated into economic terms by M.G. Baillie,

Through Noel McDowell, liaise with Haigh of

TEP who has been working up preliminary estimates

| of engineering and community costs attached to

Brown's development.

" Combine all informetion and derive a complete
. study, classification grade L4 or grade 3. Adopt

~ two cases, one at 3000 tons per day and the

other at 6000 tons per day using CRA metal
prices and return on investment of 1G% and 4 5%
DCF. Should the viability be doubtful with
these parameters, extend the study to point up

metal prices required to make an operation viable.




Seek opinion from Dr., Nixon on the desirehility
of persevering with further test worlk, nresmwe

leacking for example.

From this woric the answers posed in the first neragraph
will emerge ~fter due consideration is given to the
vractical assnects of maintaining our title snd accezs to

the prospect.

(sgd) K. A. Gilberthorpe
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44th January, 1969,

Merorandum to : N, A, GILBERTORPE, ESC.

Copy to ¢ Dr. J, C, Nixon

From : M, Go Baillie

Brown's Deposit -
Processing Costs and Recovery

Experimental testing of Brown's ore has been proceeding
at Amdel for some time. Broadly the aim. of this work
has been to investigate the potential of flotation to
upgrade Brovn's ore into -

(a) a series of separate sulphide concentrates
' for sale

(b) a bulk sulphide concentrate for sale or
further treatment

(c) a combination of separate concentrates and

bulk concentrates.
Sufficient work has now been done for the following sumrary

of results to be prepared:-

1. Copper can be recovered into a concentrate

‘assaying 205 Cu with a recovery of 855,
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(31)

Approximately 80 percent of the lead can

be recovered in a concentrate assaying 50 percent
‘lead. Under the ccnditions reoquired fér this
result, cobalt and nickel report mainly with the
tailings and are not recoverable in an accentable

concentrate by flotation,

Alternatively, zbout 40 fercent of the lead.can

be recovered in a concentrate assaying 52 percent
lead and a further 54 percent in a lead-ccbalt
middling assaying 6 percent lead and 0,16 percent
cobalt (80 percent cobalt recovery), This middling
is very little different in composition to the feed
matericl and represents 50 percent of the total

feed to the circuit.

From the above results, the following conclusions are drawn

for preliminary evaluation purposes:~

1e

2.

Cobalt and nickel cannot be recovered by flotation
into a suitable concentrate for further treatment.
Their value must therefore be ignored in preliminary

cost evaluationse.

Copper recovery of 8% into a concentrate assaying

20% Cu is possible.
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'(iii)

3. Lead recovery of 805 into a concentrate

assaying 50% Pb is possible,

Based on the conclusions set out, Figure 1, which is a
flowsheet for an operation treating 2 million tons per

ennum of Brown's ore, has been prepared, It is a

- conventional flotation mill,

Capital Costs

Using Figure 1 and costs of equipment delivered by sea
to Bougainville as a guide, the following major equipment

costs have been estimated:-

Ma jor Equipment Costs & 0o
Feed Hopper ' 10
Feeder ‘ 20
Grizzly 10
Primery Crucher £0
Convevor 5
Magnet ond Surge Bins (12,000 tons) £0
Screen g 20
Secondary crushing (41 x Standerd

7' Symons) 100
Conveyors 50
Screens L0
Belt feeders } 20
Surge Bins (5,000 tons) 30
Conveyor and tripper L0
Tertiary crusher 440
Feeder helts 30

Rodmill and motor 125



(3v)

lajor Eouivment Costs (Cont'd) $ 000
Cyclones, feed pumps and motors Lo
‘Ball mill (1; 125
Ball mill (2 200
Cyclones, feed pumps and motors

(2 sets) 80

Flotation cells (16 x 300 ft”) 80
Pumps, pulp distributors etc. 20
Concentrate thickeners é1 x 125') 75
" " 4 x 50! ) L5
Filtration 20
Pumps, agitation etoc. 20
Reagent makeup 20
Tailings thickener and disposal 100
TOTAL 4,600

To this total must be added the factored cost of the
following, which are estimated as a percentage of the

delivered equipment cost,

Installation 506
Piping : 25%
Instruments 195
Electrical 2Gh
Buildings, foundations etc. 2%%
Services 20%
Engineering, construction,
: oontractors INeA
Contingency : 255
220%

Total cost of operational plant is thus (3.2 x 1.6) =

$5.4 million

e o —y e vy e e e

E—3— -0 br- bt 2 d
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(v)

Operatine Costs

Operating costs ere very difficult to estimate from first
rrinciples at this stage, hence they have been estimated
by anelogy with both the Bougainville costs and nublished

costs for other plants,

Estimated operating cost is #0.75 per ton of ore treated

i.e,, M.5 million ner arnum,

Conocentrate Recovered

The average grede of ore fed to the mill is:

505?3 Pbt; Oo?ﬂ Cu,

Annual recovery of concentrates is then as follows:-

Copper concentrates

Total weight 27,000 tons per onnunm

Weight of conper L,600 " o n

Iead concentrates

Total weight 176,000 tons per annun

Weight of lead gg,000 " "

* -
23 -8
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(i)

GComments

The conclusions drawn from the ervperimental programme

do not rule out the possibility cf developing a scherve
vhich wisht peruit cobalt and nickel to be recovered from
Brown's ore, although they do indicate that such a schere
would have to be hased on unconventional technelory,

Kven if sueh a schere is feasible and praven to te
economic, its development 2nd the demonstration of it:
reliability would be a long term project: and there is of

course nwn guarantce of success at this staee,

Tn my ofinion, the current prospects for devwléping an
economic scheme are very uncertain, end T considsr it
would not he des}rab]s to expend significant sums of
meney on anyAphase of Brovm's development if the scovnamins

»

of the glhrple flotution rlant described srove g rab crweoap

attreeet’ve,

On the other hand, worthwhile querntitics of variens t.res
of concentrate which cen be produced from BRrowm's ore have
been provided by the current test rrogramre, and if would
be worthwhile to proceed on a low priority basis with o
rodest prosramre (say one officer) to investieate the
notential of some of the less corventionsl scheries wbich

nieht be applicable to cob2lt and nickel recavery,

(sed) M, G. Baiilias
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List of' References
Brown's Deposit

Rum Jungle

Romig, W.Es

Knight, C.L,

Whitcher, I.G.

.C, Moffitt, R.B.

Hughes, F.Ev

Mathiesen, G.

"A Preliminary Study of Brown's
‘Prospect, N.T."

Melbourne, Viec. June 4957.

"Brown's Lead Orebody, Rum
Jungle, N,7."
C.RvoEo Ref. NO. NT67

March 4959,

"A Study of Brown's Lead-
Copper Deposit, Northern
. Territory"

Rum Junglie, August 1965,

"Brown's Deposit = Rum Jungle"

C.R.ALE. Ref. No,. 67. July 19680

Urdating of D.A. Berkman's

report on heap leachirz of conper

" in Brown's Deposit., February, 1969,
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(i1)

List of Graphs, Calculations and Summaries held at

Rum Jungle relevant to the evaluation of Brown's

Deposit:

1

2,

3

Totel Open Cut Excavation Calculation to

obfain Excavation Volume for each:

(a) Pit depths (nominal) from 400! to 600!

(v) Batter slopes AOO, 45° and 50° each
with 35° batter from RL 5200 to
surface

(¢) N.,B.: Volumes increased by 95:to

allow for roads and berms,

Drawings showing cross sectional dimensions of
each open cut design from 4100' to 600' depth and
varying batter slopes of AOO, h5° and 500.

Drawings Nos. B278, 279 280,

Summary of Volumes and Tonnages for each open cut
design as detailed in (2) above., Details showm:
(a) Oiidised ore tonnage

(b) Primary ore tonnage

(e¢) Total excavated rock

(d) Total waste rock

(e) Waste to ore ratio

(£) Total ore in pit

(g) Net remaining to 4,000' depth,



5.

(ii1)

Volume of Pit (ore plus waste) between RL 5300

and RL 5200,

To be used in calculation of earth-

moving equipment requirements,

Graphs:

(a)v

(b)

(c)

(d)

(e)
(£)

Unit cost ($ per B.C.Y.) of excavation
versus Total cost of total pit excavation
for each depth and batter slope

combination,

Unit cost (4 per ton) to excavate ore
versus Total cost of total pit excavation

(for a11),

Varying L.M.E. values of metals versus
Total L.M.E. value of metals in entire

ore body for lead, zinc and copper,

Total ore (B.C.Y.) versus Total pit
excavation (for each pit depth and batter

angle).
Pit depth (feet) versus Waste to ore ratio.

Pit depth (feet) versus Total pit excavation

(B.C.Y.).




| o'

(iv)

6. General notes on Mine Area, Township requirenents,

Labour requirements - incomplete as to numbers.

7. General (only) Flow Sheets of:
(a) Mining
(b) Mi1l

(¢) Transport

8. Updating of D.A. Berkman's report on heap leaching

of copper in Brown's Deposit.
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COPY ONLY

5th March, 1969.

‘Memorandum to : FILE
Copies to ¢ N.A. Gilberthorpe, Esq.

G. W. McGregor, Esq.

From J«B. Day

. T Australian Mining and Smelting Company Limited

Planned Expenditure - Brown's Prospect

I refer to an enquiry from Mr, G.W. McGregor as to
whether e xpenditure on Brown's Prospect is within

the sum approved.

Attached is a copy of a note prepared for

Mr, A.J. Rew by the Budgeting and Planning Department
(" on 23rd August, 1968, regarding planned expenditure
| . for the year 1969, and forecast expenditure for the

four subsequent years 1970/1973.

This showed planned expenditure for 1969 of $24,0,000,

plus the sum of $133,000 for the years 1970/1973.

On 26th August, 1968, Mr, Rew advised that this
matter was discussed during the then recent visit by the

Chairman to the Rum Jungle area, and confirmed that the



(ii)

estimated expenditure be included in the Plan on the

higher basis indicated in the note from the Budgeting

and Planning Department.

Similarly, an amount of $444,000 had been included in
the 1968 Plan in addition to planned expenditure of
$120,000 for 1967.

These plans had been submitted to and approved by the
Board of C.R.A., and, therefore, including expenditure
of $65,989 in 1966 which was covered by a specific
application to spend $400,000 approved by the Chairman
in April, 1966, the total amount approved up to the

end of 1969 is $570,000, made up as follows:-

1966 $ 66,000
1967 $120,000
1968 $144.,000
1969 : $24,0,000
$570,000

T e e e e
SNSRI EZIRN

Actual expenditure to 8th February, 1969, amounts to
$391,898, as set out below:-

I SN



(iii)

1966 $ 65,989
1967 $132,638
1968 " &,826
1969 $ 14,445

$394,898

o e -
—_—=mZTaz=

In the above-mentioned note to Mr. Rew, it was
reported that actual expenditure during 41967 was
$133,000 and that expenditure during 1968 was then

estimated at $167,000,

It is understood from the Budgeting and Plamning
Department that no specific applications are made by
the Exploration Division for approval of exploration

expenditure, other than for capital expenditure.

The procedure is that an Exploration Plan is submitted
along with other operational plans and, when approved,
expenditure may proceed. This is, of course, expected

to conform to the Plan,

(sgd) J. B, Day




ST ey et JTEIIRE W
TR A

(1)

(2)

(3)

(4)

(5)

Brown's Lead Deposit ~ Feasibility Study Repord
Meeting Between National Development and Interior -
Draft Agenda

Summary of comments and possible "action'" on
report

-~ any additions or variations to list
attached.
Revised cash flow analysis

~ validity of price and other assumptions
in Interior's analysis (attached);

- prospects of viability.
J
Method of approach and issues for discussion with 5}!"
C.ReAa. if our assessment is that
(a) project is likely to be viable;
(b) project is clearly not viable at
this stage.

Any need for further work or another meeting.

Arrangements for meeting with Company.




e Aot i i el b i 2 b S el e o e i s A 8 N it st Aaiinrn

General Mining Division
Technical Report No. 3/69

< YBROWN'S PROSPECT - :
A FINANCIAL ASSESSMENT™

5
hoasob linst/ s tathod

G. W, McGregor
Melbourne
- : March 1969

. <
T N T R O T T I R SR TR T T E T TR
~
. - -
. . -
i
- 8
° -
.
. -
-
¢ ’




‘ - v.

PN

2hth April, 1969,

Memorandum to : F. S. ANDERSON, ESQ.
Copy : A. J. Rew, Esq.
From - N. A. Gilberthorpe

Brown's Prospect
+ Technical Report 3/69

1. Sufflclent work has now been completed at a cost of
$944,000 to assess the degree of attraction of Brown's
Prospect as a mining operation.

2. -Technical Report 3/69 provides this assessment and
concludes that the grade of the deposit is far too

low to support a mining operation at present metal
_prlces.

3. Both lead and copper prices would have to double to
make Brown's an attractive proposition at 15% D.C.F.
return on investment.

4, There is no foreseeable breakthrough to a treatment
- method which will yield a profitable recovery of
nlckel and cobalt.

5. Scopé and justification exist to continue a modest
research programme on nickel and cobalt recovery.

©

6. It is believed a reliable case exists to retain
- the title to Brown's leases for some time to come,



7. It is recommended that exploration on Brown's
Prospect be suspended indefinitely and future
expenditure restricted to continue -a modest
metallurgical research programme estimated to
cost $10-15,000 per annum,

/M ¥ ‘QZ\'X‘/\}“%G# \}';2’&"*"

N. A. Gilberthorpe

NAG:JGG

)\



CONZINC RIOTINTO OF AUSTRALIA LIMITED

GENERAL MINING DIVISION

TECHNICAL REPORT NO. 3/69

"BROWN'S PROSPECT =~

A FINANCIAL ASSESSMENT"

Author: G.W.McGregor
Division Mining
Engineer

Distribution: Issued: N.A.Gilberthorpe
) General Manager
"+ Directors (2)

G.M.D. (2)

A.M.&S. Rum Jungle (1)

C.R.A.E, él)

Research (1)

Library (1)

Melbourne,
March, 1969,



(M

\

CONTENTS

OBJECTS
SUMMARY
Premises
Derivations
Economics
CONCLUSIONS
RECOMMENDATIONS
DISCOURSE
1. Review of Work Done to Date
1.1 Scope
1.1.1 Exploration
1.1.2 Mining design
1.2 Cost
2. . Results of Metallurgical
Test Work
3. Assessment of Operational
Costs .
3.1 Assumptions
3.2 Unit costs
3.3 " Mining data

~N Ut W

10

11

11
11
13
14

16

17
17
19

20



)

3.4

3.4,1

3.4,2

3-&.3
3.4.4

34,5

3.5

3.5.1
3.5.2

30 50 3-
3.5.4

5

Mining equipment
shovels
trucks
drills
apxiliaries
list of all capital items
Manning schedule
daily paid workers
staff
mill
total manning
Cost of labour
Housing requirements
Annual operating costs
mining
milling
adminiétration and general

total operating cost

Schedule of Smelter Payments

Payment for Pb in
concentrates

Payment for Cu in

concentrates

Effect of Metal Prices on
Economics

21
21
22
23
2l
24
26
26
28
30
31
31
32
33
33
34
'35
35

36

36

37

38



APPENDICES

IT

11T

Iv

Effect of Nickel -~
Cobalt Recovery L1

Effect of Contract
Excavation U2

Memorandum from N,A, Gilberthorpe
Memorandum from M.G., Baillie

Brown's Shaft - Driving and Diamond
Drilling Programme.,

List of References, Brown's Deposit,
Rum Jungle

Memorandum from J.B. Day -
"Planned Expenditure - Brown's Prospect"



BROWN'S PROSPECT ~ A FINANCIAL ASSESSMENT

OBJECTS

A number of questions were posed in N. A. Gilberthorpe's
memorandum to the author, dated 14th January, 19€9,

These were:

» Should research and exploration
expenditure continue on Brown's

Prospect?

. If so, at what expenditure level

end at what rate?

o If not, what is the future of the
prospect and how may the title be

retained?

This assessment sets out to answer these questions.

(See Appendix I for full text of N, A, Gilberthorpe's

memorandum).



SUMMARY

Brown's Prospect has been held by the Company since
1956, In the intervening years approximate
expenditure on exploration has been $94,,,000, A
further $84,000 will be spent in complé%%ng the

current underground checking programme,

A number of feasibility studies have been made on
the working of the deposit but all came to the same
conclusion, that unless nickel and cobalt could be

recovered the prospect was not viable,

Recent test work on bulk samples from undergrcund
exploration shows that nickel and cobsalt cannot be

concentrated by simple flotation processes.

The summarised results of the current assessment

follow in the form of a financiszl development.



Premises:

30

e

Se

6e

7e

.
Production Rate 2 million tong ore per year
o
. 1y . /./\\ /’&/’0’/ ‘jf
Total Capital Employed - {44 million, fa~C"7 ot
: / R “/v/,’
N o
T - f ~ 0 N
Ore Reserves 13,643,000 tons o 77
&
4
Ore Grade 5.5% Pb /
0.275 Cu
Products . 50% Pb concentrate
20% Cu concentrate
Recovery
Mining (dilutjon 20%) 8G%
Ore dresging 80% Pb
856 Cu
Overall ’ 65 Po
6% Cu
Waste : Ore Ratio 6ol ¢ 1



8, Metal Prices:

(in concentrates delivered

Japan)
Pb ' $A 166 per ton Pb
Cu $A 607 per ton Cu
(Market prices: .
Pb ingots £UK 85 per ton‘*ﬁ -/
Cu bars £UK308 per tony'

9. Operating Costs:

Mining $3.89 per ton of cre
Milling 4 0.85 l
Admin. and general 0.26 @T \

$5.,00 per ton of ore

10, Realisation Costs:

Concentrate cartage to
Darwin $4,,20 per ton of &f
' concentrate =

‘ . \
Wharfage $7.00 per ton o
: concentrate \ v

Shipping to Japan ' $2,00 ver ton of )
concentrate /

Oy
v



U

Derivations:

1e

2,

Se

be

56

o I3

Recovered grade

Pb 5.5 x 65

Cu 0,27 x 6%

Ratio of concentration

345%
0,155

Pb 50b
Cu 20%

Concentrates produced per
annum

2,000,000 & 1ke2

2,000,000 2 11140

Metal in concentrates per
anmun

114,000 x 504
18,000 x 2Gh

12 I3

Operating costs per armum

2,000,000 x $5.00

345% Pb
0,185 Cu .

142

111.0

141,000 tons
18,000 tons

70,500 tons

3,600 tons

-$10,000,000



e

6o

1

8.

Realisation costs per annum

Cartage 172,000 x $4.20
(159,000 + & moisture)

Wharfage 172,000 x §$7.00

Shipping 172,000 x 12

Revenue per annum

Pb 70,500 x $166

Cu 3:600 x $607

Reserve Life
13,643,000
2,000,000

$ 722,000

$1,204,000

$2,060,000

$3,986,000

$11,700,000

$ 2,185,000

$1 3,885,000

6.8 years



~
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Economics

1.

3.

Mine capital and preproduction expenses

Interest and working capitel

Total

Annual deficit

Return on investment with both lead and copper
prices increased by 657 is 1.03 DCF,
Return on investment with both lezd and copper.

prices increased by 1007 is 15.0% ICF,

Return on investuent at today’s prices with

theoretical nickel and cobalt included is ril.

$A million
25,000

12.200

41,200

0.101



CONCLUSIONS

1.

26

S

Le

5e

Brown's orebody is not of high encugh grade to
support a mining operation at present day metal

prices,

Both lead and copper prices would have to double
to make Brown's an attractive proposition,

(19% DCF return).

The addition of nitkel and cobalt recovery to that
of lead and eopper would not be sufficient to make
Brown's a viable proposition at present day

pricese.

The present programme of underground develcpmernt
has served its primary purpose in providing buik

samples for metallurgical testing.

The secondary purpose of checking the validity of
previous drilling has proceeded far enough to
indicate that no significant alteration in grades |

can be expected,



)

f—w

6.

Te

8.

While completion of the underground drilling
programme would under normal circumstances be

desirable in view of the money spent to date on

shaft sinking and driving, it can scarcely be

warranted in the case of an orebody so far froem

beirg economics

Confirming the validity of stated ore reserves

would be merely an academic exercise,

Sufficient money has been spent on Brown's
prospect to date to provide a very strong case
for Australian Mining & Smelting Company Limited
to continue to hold the leases pending a rise in
the price of metals, and improvement in

extractive technology.

This study points up the conclusions reached by
M; Go Baillie and validates his recommendation
that ié would be worthwhile to proceed on a low
priority basis with a modest programme (say one
officer) to investigate the potential of some of
the less conventional schemes which might be

applicable to cobalt and nickel recovery.



RECOMMENDATIONS.

1,

‘3.

L.

5

Expenditure on exploration at Brown's Prospect

should be discontinued forthwith.

 Research on nickel and cobalt recovery should

continue, using concentrates on hand, but

 this should be of low priority.

Brown's leases should be held for as long as

. it is possible to obtain exemption from the

. conditions of tenure.

No further mining design work should be carried

-out,

At such time as lead and copper prices increase
substantially, and nickel ~ cobalt recovery
techniques are developed the project should be

reviewed,
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Review of Work Done to Date

10101

Scope
Exploration

Brown's prospecting leases were taken out

as mining leases by Australian Mining &
Smelting Company Limited in 4956 after
drilling by Enterprise Exploration Proprietary
Limited had shown the presence of an

interesting lead-copper ore body.

Drilling continued through to 1962 but work

on the prospect was then terminateds

In 1965 a decision was made to sink a shaft
to a qépth of 450 feet in the orebody, and
drive, cross cut, and diamond drill under-
ground to provide more information on the
ore reserves and the metallurgical behaviour
of the ore. This work commenced in 41966 and

is now nearing completion. !
i

The results of early exploration were written
up by C.L. Knight and IoG’o Whitcher, CQR.A.
Exploration Proprietary Limited report

N.T. 67, March 41959,
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Ore reserves were stated to be:

Tons %Pb  %Cu  %Co

Sulphide ore 20,542,000 5.  0.19 0Oet1

" Oxidised ore 2,496,000 4,0 047 0,09

Zn (0.%%5) and Ni (0.,4/%) were also present in
the sulphide ore, and Ag averaged 4.4 dwt

per ton for each 1% Pb.,

No meaningful re-assessment of the ore

reserves has been carried out since, F.E. Hughes
reported the possaibility of lower grades in his
report NT.67, July 41968, but poizi;ted out that
this could be a local phenomenon confined to the

shaft area,

It would now appear that this was so; there is
at present ﬁothing to indicate that the ore
reserve is appreciably different from that
statefi.‘”_ by Knight & Whitcher, or that the grades

.

are significantly lower,

The ore body is approximately 2,300 feet long

an(i varies in width from 240 feet near the
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surface to LO feet at a depth of 1000 feet,
The dip is variable but near vertical in
most places. The first 50 feet is oxidised
and contains a discrete copper ore body éf

small size,

Mining Design

A number of reports have been written on the

mining of the orebodys.

The first, by W.E. Romig, June 1957,
suggested shallow open pitting followed by
underground mass caving, at a rate of
1,000,000 tons per year. Profitability

depended on the sale of Cobalt and Nickel.

T. B;rlow, 1960, reported on the feasibility
of open pit mining to a depth of 400 feet
and ﬁ,B. Moffitt - incorporated Barlow's
planning in his study of the deposit dated
August 1965. Once again, the exercise showed

an unattractive end result even though an
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optimistic view was teken on oxidised
metal recovery. Further expenditure on
prospecting and metallurgical testing was

recommendede

D, Haigh has recently designed an open
Pit with a depth of 600 feet and taken out
quantities for side slopes varying from

10° to 50°,

Cost

Expenditure by Enterprise Exploration Lid,
on Brown’s Prospect between 1956 and 41962
is summarised in K, Hoare's memorandun of

11th November, 1965 as follows:

£ $
Geolog;cal 35,682
Drilling . 157,470
Metallurgical 43,196
Administrétion 37,348
Leases 1,280

Total £274,676  $59,352



In April 41966 a grant of $100,000 was rade
for further prospecting work, and subsecuently
two further grants, each of 100,000 were
made for shaft sinking, cross cutting, tnder-
ground diamond drilling and metallurgical

testing.

,

To the end of April 1965, expenditure from

these grants had totalled #2512, (JcDowell

rero MNo. 103, 46th May, 1968),

Since then the average rate of expenditure
has been {14,000 per period, Therefore, the

total to the end of February 1969 is estimated

to be close to #,00,000, - see Appendix V.

Total

4956 to February 1969 $C1s,,250

Cost to Comnlete Present Underground Prosramme

The programme of driving, cross cutting and
diamond drilling is scheduied for comp2etion
in September of this year.

Estimated cost |

7 periods at 12,000 £81,,000
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2. Results of Metallurgical Test Work

Work recently carried out on Brownfs ore has been
‘reported by M, G. Baillie in his memorandum of

44th January, 1969 - see Appendix II.
The conclusions are:

1. Cobalt and nickel cannot be recovered by
flotation into a suitable concentrate for

further treatmente.

2, Copper recovery of 895 into a concentrate

assaying 20% Cu is possible,

3, Lead recovery of 8@ into a concentrate

" assaying 50% Pb is possible.

This memorandum also assesses the capital cost of
establishing a flotation mill to treat 2 million

tons of ore per year:

- Capital Cost _ $5.4 million

Estimated Operating Cost $0,75 per ton ore
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These results and costs have been adopted in the

current assessment, M, Baillie has further advised

that the oxidised ore should not be taken into

consideration.

Assessment of Mining Costs

5611

301 02

Assumptions

This study is based on 2 million tons of
ore per year to conform with M, Baillie's
metallurgical report of 44th January, 1969,
(Note: R.B. Moffitt's report of August
1965 based on 4 million tons of

ore per year).

Quantities of lead=-copper ore and waste taken
from D, Haigh's median open pit design with

145° batters, 600 foot depth are:

Volumes

Total excavated rock 56,043,000 c, ydse
Total waste rock 47,440,000 ¢, yds.
Total ore 8,603,000 c, yds.

Sulphide ore 7,579,000 ¢, yds.
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Tonnages
(Density: 1.8 tons per bank yard)

Total excavated rock 400,877,000 tons

Total waste rock 85,392,000 tons
Total ore 15,485,000 tons
Sulphide ore 13,643,000 tons

Neglecting oxide ore the quantities

become

Sulphide ore 13,643,000 tons
Waste rock 87,234.,000 tons
Total excavation 100,877,000 tons
Ore : waste ratio 1 6.

3e1e3

It is assumed that mining will be carried

- out on two shifts of eight hours, six days

361 ol

per week, forty weeks per year, Ehis will
allow for 20% loss in time and efficiency

due to wet weather over the monsoon period.

Milling costs have already been taken out

by M.Ge. Baillie and these are accepted.

However, provision is made for housing mill

personnel, and mill staff salaries are added.
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32 Unit Costs

Wages:

Diesel Fuel:
Electricity:

Rail Haulage:

Wharfage
Darwin:

Housing Cost:

average $1.75 per hour; |

plus 50% for contract

open-pit operators and

tradesmen, i.e., $2.62

per hour,

14 cents/gallon.

3 cents/kwh

). miles Rum Jungle to

Darwin ¢ $4.20/ton A2 o2

(Possibility of reduction)

$7.00/4on MR o4
5 bedroom, Rum Jungle

$20,000,

Capital cost of rail siding at Brown's

#100,000.
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Mining Data

Hours worked:
Allow £ hr, per shift for stopping and
starting losses.
Machine hours er yea
/L,-J . ,///Pi%,éz ,uf//
7625 x 2 x 6 x 40 = 3,480 hours

Pay hours per year per man

8 x 6 x 50 = 2,400 hours

Annual Mining rate:

Tons of ore per year 2 million
Total excavation per

year P million + (2 million x 6.4.)

= 44,800,000 tons

Hourly excavation rate:

800,000
3,580

1]

4,253 tons

Life of mine:

13,643,000

2,000,000 6.8 years
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Mining Eoquipment

Shovels

Total bucket capacity to mine 4,253 tons
per hour:

Operational & mechanical

efficiency 8%%
Bucket factor 84
Swell factor 795
Cycle time 25 seoonds
Cycles per hour - 14

Cubic yards per hour:

4,253 _ )
1i8 x 0.5 x 0,85 x 0.75 ~ 4360 c. yds,

Bucket size:

5?%29 = 30,28 c. yds,

Number of shovels:

3 40-c. yd. machines




3ehe2 Trucks

Assumptions:
Average gradient 4 in 40
Av. speed loaded 10 m.p.h.
Av, speed empty 20 m.p,he
Av, speed 15 mepoh,

Haul distance
(round trip) 2 miles

Truck capacity assumed 4100 tons

Truck availability 604

Cycle time:
load 2 min, 20 sec,
travel full 6 min,
empty 1 min, .
travel empty 3 min,

spot 1 min 40 sec.

1.,.4. mino

.’. each truck makes /. trips per hour and
carries )00 tons per hour,
Hourly tonnage : 54253

Number of trucks T L,28

300 % 0,60 = 18
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3'14-03 Drills

Assumptions:
bench height 50 feet
grid spacing 18' x 15!

Cubic yards per hour:

area = 2,363 x 27 = 4,276 sq. ft;
: —436——————

holes per hour:

276
x15

£

= L4,72

-
0o

feet drilled per hour:

he72 x 50 = 236 feet

Nunber of drills:
One rotary drill (45R) will be more

than adequate to drill all requirements.
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Major Auxiliary Items

Bulldozers:
one for each shovel 3
one for tiphead 1
one general duties 1
Total _;—

iseey 5 DY bulldozers with rippers

Graders:

2 Cate 12

Water Carts:

2 converted dump trucks.

List of All Capital Items

3 10 c.yd. shovels at $750,000
18 400 ton trucks at $200,000

5 D9 bulldozers at $110,000

2 Cat. 12 graders at $30,000

1 L5R rotary drill at £670,000

2  50-ton water carts at $200,000 -



N

3.5 List

-25-

of All Capital Items (Cont'd)

6000

42
6000

(T NN

20-ton explosives truck
at $50,000

6000 g.p.h. pumps at $20,000
ft. 8" & pipeline at $3/rt.
7-ton service trucks at $20,000
runabout vehicles at $4,000
ft. power line at $7/ft.
portable transformers at $5000
cable crossings at $1000

cable sleds at $1000

ambulance at $10,000
fire-engine at $10,000'
magazine at $10,000

workshop plus equipment

store

office

barracks

;;:
£
o

20
L0
50
40
30

10
10
10
60

20
60



305 .'

36541

26—

5.445 List of A1l Capital Items (Cont'd)
SA000
1 mess 30
1 recreation hut 10
houses 5,40
sewage disposal 20
water supply 20
communications (20 sets at $500) 410
siding 100
12,019
305 contingency 4,000
Total mining capital $16 million
Maming Schedule
(2 shift basis)
Daily Paid
Shovel operators 3x2 6
Shovel oilers 3x2 6
Truck drivers (400T)12x2 21,
Bulldozer drivers 5x2 40

Grader drivers 2x2
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Daily Paid (Cont'd)

Water cart drivers 2x2

Drillers

Shot firers

Pump attendants

Truck drivers (7T)

Duty drivers

Fitters
Welders
Mechanics
Electrician

Labourers

Gardeners
Mess hands
Services hands
Monitors

Watchmen

Carpenter‘
Painter
Plunber

Asgsistants

2x2
2x2
1x2
1x2

2x2

2x2
8x2
2x2

8x2

NOF o

| =

o\l\,,, - - -
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“Staff

‘Manager

Production Superintendent

Mine Superintendent

Asst. Mine Superintendent

Mine forermen
Geologiat
Surveyor
Asst. Surveyor
Draftsmen

Chief Engineer

- Asst. Engineer

Engineering foremen

Services foreman

Office Manager

Accountant
Asst. Accountant
Chief Clerk

Department clerks
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3.5.2 Staff (Cont'a)
Accounts clerks
Chief Storeman
Storemen
Typists
Personnel Officer
‘Secretary

Catering Officer

1

L

6

1

1

1
e
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3.5,3 Mill Mamning

(for housing purposes only)

" Operators 8xlk

Cleaners 2x4

Fitters 2xly

Electricians 2

Staff

Chief Metallurgist
Pléﬁt M;fallurgists
Research Metallurgists
Mill foremen
Laboratory assistants

Clerks

Typists
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3.5.4 Total Manning

Daily paid operators 440
tradesmen 64'
general hands 28
Total 202
Total Staff &

Cost of Labour (excluding mill)

70 operators (mine) at $2.62/hr,
24,00 hrs/yr

35 tradesmen at $2.62/hr
24,00 hrs/yr

47 general hands and trades
assistants at $1.75/hr
2400 hrs/yr

Staff Salaries (excluding mill)
L) x $6000 x 2

Mill Staff

. 47 x $6000 x 2

420,460

220,080

197,400

$857,640

$528,000

$201,,000
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Housing Recuirements

202 daily paid workers

61 staff

Provide housing for 756 of staff,

Single quarters, female staff

Single quarters, male staff

Provide housing for 66% of daily
paid workers, i.e.,

Barracks for remainder, i.e.,

Cost of Housing

478 houses at $20,000

4 Single girls' quarters)
) Motel

4 Single men's quarters )

) style
9 8-men barrack blocks )

1 Guesthouse at £30,000

ige., 2{_5
8
8

133
69

3,560,000
20,000
20,000

4 80,000

30,000

$3,80,000
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Annual Operating Costs

Mining
Labour Daily paid 857,640 ° we
Staff 528,000 - 6
1,385,640
Stores

Parts: (106 of value of machines
ioeo, 1@/5 of
#10,412,000) 1,044,000
Fuel & Tyres:
18 trucks at 2 cents/ton mile

1&;800,000 tons x 2 miles x
2 cents 592,000

5 fractors, 4000 hrs each,
, 16 galls per hour, at

14 cents/gall - 44,800
Other vehicles 50,000
Explosives:

- 0.75 1bs, gelignite per ton

excavated at 4O cents/1b
including fuse & detonators
14,800,000 x 0,75 x 40 cents

4y 440,000

6,167,800
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34844 Mining (Cont'd)

Power

0440 kwh per ton excavated
at 3 cents per kwh
14,800,000 x 0,40 x 3 cents

Oe¢1 kwh per ton drilled

Total mining cost

Cost per ton excavated

L7 15,0L0
( 1,,800,000_.

Cost per ton of ore

040
2,000,000

'3.8.2 Milling costs (after Baillie)

Add mill staff salaries

177,600

42,000

224,600

$0.5253/ton |

$3,8875/ton ore

$0.,75 per ton ore

-

0,40

$0.85 per ton ore



234843 Administration and General

Melbourne Office 400,000

Royelties #1 00,000

Subsidies ‘$ 50,000

(j: . - © Contingencies $ 70,000

. ‘ : ' L . Insurances "~ #00,000
| | £520,000

£0.26 per ton ore

34844 Total Operating Cost

$5.,00 per ton ore
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Schedule of Smelter Payments. v 4£j??/

-

e

" Pb =~ paid for Sif of Fb in concentrates, less

treatment charge of £UK.6 per long dry -7

ton of concentrates.

Cu - paid for full Cu content less 1 unit at ;ﬁf¥77
Zambian producers price less 1.3 cents
U.S. per 1lb., less a treatment charge
of $US.15‘per dry metric ton.

(Producers price £UK.308).

L Lead payment per ton Pb in 507 concentrate
IE 4
£UK.85 x 9b - F = £16.90°/ 67772

i

L0520 e ff /47
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Topper Payment per ton in 20% concentrate

 £UK,308 = {US,740 per long ton Cu’

i

12 ¥ 72,0 = $US.703 per long ton Cu

20

less $0,013 per 1b = 0,043 x 2240
"= $29,10

703 = 29,40 = $£US.673,90 per long ton
less §US15 per dry wetric ton of concentrate

ioeo, 1_5 X 1.0‘16 x 20
100

per long ton Cu

= '{%USOBQZO

"

« 673490 - 3.20 $US 670,70 ner long ton Cu

= &K607

1 long ton = 1.0416 metric tons

£UK .4 $US.2.4.0

fl

8 246
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"Effect of Metal Prices on Economics

Consider lead and copper prices increased by 654 -

Pb at £139 per long ton

Cu at £502 per long ton
Smelter return (from graphs) -

Pb  §A 274
Cu $A1001

Total funds empnloyed:

Mine capital

Interest at 10% over 2 yrs

Pre~production

Interest at 10% over 1 yr,

Working capital

Total

Revenue per annum:

CELUTO,500 x 27
. o

Cu 3,600 x 1001

Gross Surplus:

" " Revenue

Ore cost

S e

4 oy T
P

A

K K
TN
:

$A million

$A million

24,000

4 ,,00”

8,000
0,800

PR
-~ Y

’/7 :OOO" P

" Iz

19.310
© 3.605

22,915

2215

13:986

E s T WS

#8929

25,400

. 8,800

7,000

41,200




Payback:

8A million p,as

Gross surplus

Deduct
Depreciation over 7 years on mine
capital and pre=production

expenses

® Result
Deduct
Tax at_ 345
Nett income

Add

Depreciation

Cash flow '

(24,200
7,209

Payback

Return on investuent:

Returns for further price increases are graophed

on the rnext page.

8.929

42150

L.779

1.720

3,059

1e0s9

L_/,/;O

7909

3 567

63 42
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6. Effect of Nickel - Cobalt Recovery

6.1 Nickel
Y
70% recovery of 0.14% N:

2000 tons at $0.70 per 1b.
in concentrates, at

Japanese port

6.2 Cobalt
70% recovery of 0.11% Co

1540 tons at $1.10 per 1b.
(assumed) in concentrates

at Japanese port

2,000 tons p.a.

$3,000,000 p.a.

1,540 tons p.a.

$3,800,000 p.a.

If it be assumed that all costs of mining, milling

and transport are met by lead and copper then

nickel and cobalt would provide an annual gross

surplus of approximately $6 million, and annual

cash flow of $5 million.

This is insufficient to return the capital over the ,V

life of the mine. The D.C.F. rate of return is

therefore less than zero.

Ly

™
~



7. Effect of Contfact Excavation .

Assumption: $0,75 per ton contract pricé (vased

on Moffitt's figure of 12/- per coyde).

Annuél Operating Cost:

Contract

14,800,000 tons at $0.75 $11,100,000
~ Supervision

20 mining staff at $12,000

417 milling staff at $12,000 ©$ 440,000

. Milling
2,000,000 tons at $0.75 $ 4,500,000
Administration & general - $ 520,000
- Realisation Costs $ 3,986,000
Total Operating & Realisation $1 7,546,000
Annual Revenue $13,885,000
Annual Loss ‘ $ 3,661,000

fakir
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COPY ONLY

Memorandum %o

Copies

From

e

Akth January, 1969.

Go W. McGREGOR, ESQ.

N. R. McDowell, Esq.
Dr, Jo C. Nixon.
Do S. Carruthers, ESQ.

N. A. Gilberthorpe

Brown's Prospect

Should we continue research and exploration expenditure

on Brown's Prospect? If so, at what'expenditure level

and with what objective? If not, what is the future of

the prospect and how do we retain the title?

Investigation work on this prospect has reached a stage

where answers must be provided to those questions. Would

~you undertake this assignment please and aim to complete

. it not later than February 28, 1969. To arrive at these

answers the suggested approach is:



(i1)

Review briefly the scope and cost of work
done to date including Romig's report dated

June, 1957.

Gather in results of latest metallurgical
testing from Amdel now being processed and

translated into economic terms by M.G. Baillie.

Through Noel McDowell, liaise with Haigh of

TEP who has been working up preliminary estimates

of engineering and community costs attached to

Brown's development.

~ Combine all information and derive a complete

. study, classification grade L or grade 3. Adopt

two cases, one at 3000 tons per day and the
other at 6000 tons per day using CRA metal
prices and return on investment of 1G% and 1 5%
DCF. Should the viability be doubtful with
these parameters, extend the study to point up

metal prices required to make an operation viable.



Seek opinion from Dr, Nixon on the desirehility

of persevering with further test work, nreassure

leacking for example,

From this woric the onswers posed in the first ner
will energe ~nfter due consideration is given to the

vractical aspects of maintaining our title sand access to

the prospect.

N A. Gilberthornc
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COPY ONLY

14th Jenuary, 1969,

Merorandum to ¢ N, A, GILBERTHORPE, ESQ.

Copy to ¢ Dr, J. C, Nixon

From : M, G, Baillie

Brown's Deposit -
Processing Costs and Recovery

'Expérimental testing of Brown's ore has been proceeding
at Ancel for some time, Broadly the aim of this work
has been to investigate the potential of flotation to
upgrade Brown's ore into =

(a) a series of separate sulphide concentrates

for sale

(b) a bulk sulphide concentrate for sale or
further treatment

(c) a combination of sepsrate concentrates and

bulk concentrates.
Sufficient work has now been done for the following summary

of results to be prepared:-

1. Copper can be recovered into a concentrate

assaying 205 Cu with a recovery of 855,



M

2

3

(ii)

Approximately 80 percent of the lead can

be recovered in a concentrate assaying 50 percent
leads Under the ccnditions reguired fér this
result, cobalt and nickel report mainly with the
tailings and are not recoverable in an acceptable

concentrate by flotation.

Alternatively, zbout 40 percent of the lead can

.be recovered in a concentrate assaying 52 percent

lead and a further 54 percent in a lead-ccbalt
middling assaying 6 percent lead and 0,16 percent
cobalt (80 percent cobalt recovery), This middling
is very little different in composition to the feed
materizl and represents 50 percent of the total

feed to éhe circuite.

From the above results, the following conclusions are drawn

for preliminary evaluation purposes:-

2.

Cobalt and nickel cannot be recovered by flotation
into a suitable concentrate for further treatment.
Their value must therefore be ignored in preliminary

cost evaluations,

Copper recovery of 8%a into a concentrate asssying

2G4 Cu is possible,




(4i1)

3. Lead recovery of 805 into a concentrate

assaying 50% Pb is possible,

Based on the conclusions set out, Figure 4, which is a
flowsheet for an operation treating 2 million tons per

snnum of Brown's ore, has been prepared, It is a

. conventional flotation mill,

Capital Costs

Using Figure 1 and costs of equipment delivered by sea

to Bougainville as a guide, the following major equipment

costs have been estimated:-

Ma jor Equinment Costs - # oo
Feed Hopper 10
Fecder ' 20
Grizaly 10
Primsry Crucher €0
ConVﬁvor 50
Megnet ond Surge Bins (1? OOO tons\ 60
Sereen 20
Secondary crushing (41 x Standard

7' Symons) 100
Conveyors 50
Screens L0
‘Belt feeders 20
Surge Bins (5,000 tons) 30
Conveyor and tripper LO
Tertiary crusher 440
Feeder belts 30

Rodnill and motor 125



(iv)

Ma jor Eouinment Costs (Cont'd) 4 000
Cyclones, feed pumps and motors .0
Ball mill (1; 125
Ball mill (2 200
Cyclones, feed pumps and motors

(2 sets) 80

Flotation cells (16 x 300 ft7) 80
Pumps, pulp distributors etc, 20
Concentrate thickeners %1 X 125') 75
t " 1 x 50! ) L5
Filtration 20
Pumps, agitation etc. 20
Reagent makeup 20
Tailings thickener and disposal 100
TOTAL 4,600

e ——

To this total must be added the factored cost of the
following, which are estimated as a percentage of the

delivered equipment cost,

Installation 505
Piping 25
Instruments 155
Electrical 2G5
Buildings, foundations etc., 255
Services 20%
Engineering, construction, ‘
contractors L%

Contingency _ 2%0
2205

Total cost of operational plant is thus (3.2 x 1.6) =

85414 million

s=SZIzarTaIzE=s
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(5)

Operating Costs

Operating costs ere very difficult to estimate from Ffirst
rrinciples at this stage, hence they have been estimated
by anslogy with both the Bougainville costs and published

costs for other plants.

Estimated onerating cost is $0,75 per ton of ore treated

i.e,, $.5 million per arnur.

Goncentrate Recovered

The average grede of ore fed to the mill is:

5,5% Pb.; 0.27% Cu.

Annual recovery of concentrates is then as follows:-

Copper concentrates

Total weight 27,000 tons per onnum

Weight of conper

Tiead concentrates

Total weight 176,000 tons per annum

Weight of lead gg,o0 " " "

6 ' ' :\ 3/ ”[
L, 600 i ' ' \ gﬂij



(vi)

Gomments

The conclusions drawn from the erperiment:l programme

do not rule out the possibility cf develOping'a schere
vhich nicht perwit cobalt and nickel to be recovered from
Brown's ore, althouch they do indicate that such a scheme
would have to be based on unconventional technolorye

Fven if such 2 scheme is feasible end proves to te
econonic, its development and the demonstration of ii:
reliability would be a long term nroject; and there is of
course no puarantee of success at this sﬁage.

In my opinion, the current prospects for developning an
economic scheme are very uncertain, end T consider it
would not be desirable to expend significant sums of
money on any phese of Brovn's development if the econnming

of the slmple {lot-tion vlant deacribed prove A5 ral reaap
- - EY N -~ = -~ - - T e N

atbroct’ve,

On the other hand, worthwhile quentitics of variens t:res
of concentrate which con be produced from Rrown's ore heve
been provided by the current test propramse, and it would
be worthwhile to proceed on a low priority basis with 2
rodest rrogramme (say one officer) to investieate the
notential of sore of the less conventional scheres whinh

right be applicable to cobalt ard nickel vecavery,

(sed) M, G, Baiilie
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Brown's Deposit

Rum Jungle

Romig, W.E,

Knight, C.L,

Whitcher, I.G.

Moffitt, R.B.

Hughes, F.Ey

Mathiesen, G.

R

"A Preliminary Study of Brown's
‘Prospect, N.T."

Melbourne, Vic, June 41957.

"Brown's Lead Orebody, Rum
Jungle, N,1'."
C.R.A.E. Ref. No., NT67

March 1959,

"A Study of Brown's Lead-
Copper Deposit, Northern
Territory"

Rum Jungle, August 4965,

"Brown's Deposit = Rum Jungle"

CCR'A.E. Ref. NO. 67. July 19680

Urdating of D.A. Berkman's
report on heap leachirz of conrer

in Brown's Deposit. February, 1969.



N

(i)

 List of Graphs, Calculations and Summaries held at
Rum Jungle relevant to the evaluation of Brown's

Deposit:

4. Totzal Open Cut Excavation Calculation to
obfain Excavation Volume for each:
(a) Pit depths (nominal) from 10(5' to 600!
(b) Batter slopes 40°, 45° and 50° each
with 35° batter from RL 5200 to
surface
- (e) N.B.: Volumes increased by % to

allow for roads and berms,

2. Drawings showing cross sectional dimensions of
each pben cut design from 400' to 600! depth and
varying batter slopes of ADO, h5° and 500.

Drawings Nos. B278, 279 280,

3o Summary of Volumés and Tonnages for each open cut
design as detailed in (2) above, Details shown:
(a) O?idised ore tonnage
(b) Primary ore tonnage
(c) Total excavated rock .

(d) Total waste rock
(e) Waste to ore ratio
(£) Total ore'iﬁ pit

(g) Net remaining to 1,000' depth,



e e A+ et et e e e e e B o

e

5.

(iii)

Volume of Pit (ore plus waste) between RL 5300

and RL 5200,

To be used in calculation of earth-

moving equipment requirements,

Gréphs:

(a)

(b)

(e)

(d)

(e)
(£)

T

Unit cost (§ per B.C.Y.) of excavation
versus Total cost of total pit excavation
for each depth and batter slope

combination,

Unit cost (& per ton) to excavate ore
versus Total cost of total pit excavation

(for all),

Varying L.M.E, values of metals versus
Total L.M.E. value of metals ih entire

ore body for lead, zinc and copper.

Total ore (B.C.Y.) versus Total pit
excavation (for each pit depth and batter

angle).
Pit depth (feet) versus Waste to ore ratio,

Pit depth (feet) versus Total pit excavation

(B.C.Y.).



6.

7.

oo)
.

(iv)

General notes on Mine Area, Township requirenments,

Labour requirements - incomplete as to numbers.

General (only) Flow Sheets of:

(a) Mining
(b) Mill

(¢c) Transport

Updating of D.A. Berkman's report on heap leaching

of copper in Brown's Deposit.,
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AN

COPY ONLY

5th March, 1969.

Memorandum to : FILE

Copies to : N.A, Gilberthorpe, Esq.
G. W. McGregor, Esq.
From : J.B. Day

Australian Mining and Smelting Company Limited

Planned Expenditure - Brown's Prospect

I refer to an enquiry from Mr, G.W. McGregor as to
whether e xpenditure on Brown's Prospect is within

the sum approved.

Attached is a copy of a note prepared for

Mr, A.J. Rew by the Budgeting and Planning Department
on 23rd August, 1§68, regarding planned expenditure
for the year i969, and forecast expenditure for the

four subsequent years 1970/1973.

This showed planned expenditure for 4969 of $240,000,

plus the sum of $133,000 for the years 41970/1973.

 On 26th August, 1968, Mr, Rew advised that this

matter was discussed during the then recent visit by the

Chairman to the Rum Jungle area, and confirmed that the




(3i)

estimated expenditure be included in the Plan on the
higher basis indicated in the note from the Budgeting

and Planning Department,

Similarly, an amount of $144,000 had been included in
the 1968 Plan in addition to planned expenditure of

$120,000 for 1967.

These plans had been submitted to and appfoved by the
Board of C.R.A. and, therefore, including expenditure
of $65,989 in 1966 which was covered by a specific
application to spend $100,000 approved by the Chairmsn
in April, 1966, the total amount approved up to the

end of 1969 is $570,000, made up as follows:-

1966 $ 66,000

1967 120,000
1968 $142,000
1969 $21,0,000

$570,000

e e e
_mnRssas=

- Actual expenditure to 8th February, 1969, amounts to

$394,898, as set out below:-




(iii)

1966 $ 65,989
1967 #32,638
1968 $1 81,826
1969 $ 10,045

$39.4.,898

P
b

In the above-mentioned note to Mr. Rew, it was
reported that actual expenditure during 4967 was
$133,000 and that expenditure during 1968 was then

estimated at $467,000,

It is understood from the Budgeting and Plaming
Department that no specific applications are made by
the Exploration Division for approval of exploration

expenditure, other than for capital expenditure.

The procedure is that an Exploration Plan is submitted
along with other operational plans and, when approved,
expenditure may proceed. This is, of course, expected

to conform to the Plan,

(Sgd) Jo B. Day
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DEPARTMENT OF THE INTERIOR.

NO. NT65/4292

Minister

Brown's lLead Deposit N.T

Australian Mining and Smelting Co. Ltd., a
wholly owned subsidiary of Conzinc niotinto of Australia
Ltd., has held mineral leases over a large low grade
lead deposit near Rum Junglie known as Brown's deposit
for some years. The company is kxnown to have been
conducting detailed investigations into the prospect,
and it is considered that the company should be
approached about development of the deposit. A suggested
‘ draft letter %o Sir liaurice Mawby, Chairman of C.R.A. is

‘ attached for your consideration.

Background

2. Following the declaration of the Hundred of
Goyder as a prohibited area under +the Defence (Special
Undertakings) Act 1952, C.R.A. through its subsidiary
undertook on an agency basis the development and
operation of the Rum Jungle uranium project on vehalfl
of the Commonwealth. This included prospecting for
uranium.

. During exploration work, the subsidiary
company became interested in lead deposits
at Brown's and in July 1556, applied for and
was granted nine mineral leases over the
deposit.

. . The company obtained three additional leases
in the area in September 1957

. The company still holds uhe.12 leases covering
an area of about 438 acres. They are 21 year
leases with rights of renewal.

. A map showing the location of Brown's deposit
is attached.

3. Barly exploration work on tThe prospect in aoout
1956 1ndloated that ore reserves were about 25 million tons ‘
assaying 5.3% lead, 0.2% copper and 2 1lbs of cobalt per ton.

A feasibiiity study by the company in about 1559 based on a .

-

concentrator &t the mine and a smalver at a port site at
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2.

either East Arm or iiddle Arm indicated that development

of the deposit would not have been economic at that stage.
Neither the Department of Territoriesnor the

Administration received a copy of the company's feasibility
study.

4. One of the conditions on which the leases were
originally granted was that no mining operations were to
commence otner than normal exploratory work before January
1963. This condition was zpplied because of the Atomic
Energy Commission's objection to the opening up of other
mines in the Hundred of Goyder which would conpete for
labour and supplies.

. Since 1963 the company has been granted
exemptions from the labour covenants of
the leases because of either low lead
prices or because exploration work was
being carrigd out by the company.

Recent Developments

5. The company has carried out substantial
exploration work on the devposit. An underground
exploration programme which was commenced in 1866 is now
understood to nave been completed a2t an estimated cost of
$400,000, and the compzny is Preparing an economic
evaluation of the dsposit.

6. Circumstances relating to the development of the
deposit have changed in several major aspects since the
company's 1959 feasibility study. '

. A decision has been taken to develop a port
site at Bast Arm. In 1959, inadeguate port
facilities wers seen as a major problem.

. Lead prices on the ILondon Ilietal &xchange have
been at a high level and are about 54100 a ton
higher than prices ruling at the time of the
company's 1959 Ieasibility study. Iead prices
have shovm a general rise in recent years.
Price levels for the last 10 years are shown
in attachment A.

Te A senior Atomic Energy Commission officer has
expressed orally some concern adbout the possible development
of Browm's on the grounds that the Commission's Uranium
operations at Rum Jungle could suffer. They may wish to

.-3..

&y



3-

review the arrangement under which C.R.A. manages the
uranium treatment works.

8. It is considered that the Commission does not
have & valid grounds for objecting to moves to develop
Brown's at this time. Their attitude would seem to be a
defensive one against the possibility of further

reductions in their interest in the Rum Jungle area
following the Cabinet decision to reduce the area under
exploration by or on behalf of the Commission to 100 square
miles. :

. Treasury is understood to be critical of
the Rum Jungle operation and projected
operation at Mt. Fitch on economic grounds,
and is likely to press for further curtailument
of the Commission's activities.

. The Commission has to approach Cabinet early
next year on the possible development of
It. FPitch uranium deposits.

9. In response to Departmental enquiries, the
Administration has reported that the deposit now appears
ready for developuent, and have suggested that a direct
approach be nade to C.i.A. at lidnisterial level. The
Administration feels that there is little to be gained
from an approach at the local level.

10. - Although the company has undertaken underground
exploration work since 1966 at an estimated cost of 400,000,
it has been granted labour exemptions over its leases almost
continuously since they were granted. It is possible that
development could have been achieved before now if +the
Administration had insisted on the company up-dating the
feasibility study before granting further labour exemptions.
The Australian lining Industry Council view on the timing of
development would probably be that it should be left entirely
to the discrefion of the company granted leases. To do this
however would not secem to be in the best interests of the
Territory orthe national interest.

1. The Department therefore concurs with the
Administration that an approach should be made to the company
at lMinisterial level. The form of letter which it is
considered could appropriately be sent is attached Tor your
consideration.

004..



4.

12. In view of your intention to have a meeting with
the A.lL.I.C. Ixecutive Committee shortly it may however be
undesirable for the letter to be sent at this time. Its
arrival just prior to the proposed talks at which C.R.A.
would be represented could be given a significance it is
not intended to have. It is not seen as important that the
letter be sent now rather than in, say, a month's time, as
the company is not likely to come to immediate decisions
arising from the recent exploration work.

13. The general question of the development of
mineral deposits held under lease particularly where the
deposits are large, could well be covered in the proposed
talks with A.M.I.C. representatives. Notes on this aspect
are being prepared along with notes on other issues likely
to be covered in the talks.

Recommendation

14. That you consider the desirability of sending the
attached letter to the company now as against some weeks
after the discussions with A.1.I.C.

/} P
(.7, Ahrens)
Assistant Secretary
2~ November 1969 (N.T. Industries)



1959
1960
1961
1962
1963
1964
1965
1966
1967

@:oss

1969
(8 months)

Current
price
(14.11.69)

ILEAD PRICES - 1968/69

Australia

($ per ton)

Max. Min. Average
200.00 200,00 200.00
200.00  200.00 200,00
200,00  190.00 198.70
190.00  150.00 164.26
180.00  160.00 169.18
350.00  180.00 239.34
340.00  250.00 281.14
280.00  225.00 248.83
225.00  210.00 217.50
230.00 210,00 218.55
275.00  230.00 249.40

275.00

Attachment A

London Metal Exchange

(£€stg per ton)

Max. Min. Average
75.34 68.37 70.78
78.63 61.87 72.15
68.30 57.63 64.20
62.30 50.10  56.30
77.50 53.82  63.47

154.50 77.00 101.25

155.75 95.19 115.00

111.50 78.33  95.15

95.38 78.06  83.83

108.87 91.25 101.89

137.37 105.80 118.1
132.50



SKETCH MAP OF THE RUM JUNGLE AREA,

7

APPENDIX-—A

NORTHERN TERRITORY

T ; ?
; + =
l T?,,:\ —+ * 4 e TS 4 /
I osewnd - T + E o
| “t.- Seeallll y RPN
| | S . 3
O + :
5 ! ] g - -+ +/
21 : ’ + - + /
3 s 4 T
zl ¢ + ' + |
3 B N M + /7
A RUM JUNGLE . /7
31 N+ GRANITE COMPLEX ,
TN + - + / :
H + +
p ’ .". // Woodcutter's §
' / + Reserve J
ML ﬁuh??
fr
L3N N
0. p
‘ .. H Area covering
, ) L5 anom:ly
' ® At Burton Area 44
°
II AX Ruml_,.
Jungle
. ’ Area 55/ / Siding
. ’ // Rum Junqlesa\
Creek South
|/ |
’ // A
p; 3 SKETCH MAP OF
»
/ ' £ ] RUM JUNGLE AREA
/ g z »,Vould Airfeld .
/ -+ ~<+ e x ° ! miles 2 i
// . 4 hrea 65°% REFERENCE
/ "/"f- + + A E} Railway St b O e
/ \\ < Road ST
/ ' + + N h Boundary of Granite -------
’ \ Fault ———
// e WATERHOUSE \ Waterhouse Mine o Prospect —— "5
/ K GRANITE - +', Prospect % P{r?f Diamond Drill Hole — o
1 4+ i Y
[] i)
/ \ + . :‘ CREEK 10 pine creex
. 4 B ‘5 9

s
H



6C

W BROWN's LEAD DEPOSIT

; ' CRUDE ESTIMATE OF ANNUAL VALUE OF PRODUCTION.

Reserves: 25 million tons of ore with 6% Pb. and
0.2% Cu. annual production rate - 500,000 tons.

Assuming: (1) 80% recovery of Pb and 100% recovery
. of Cu. :

(2) 1lead price of $250 per ton and copper
price of $1,000 per ton

| (3) ignoring other pay-metals

$4 million (lead)

Then annual value of production
+ $1 million (copper)

$5 million p.a. over
50 vears

Deubling of ore production %o 1 million t.p.a.
gives annual value of production = $10 million p.a.
over 25 vears

N.B. (1) TIME element is of paramount importance
and all future values should be discounted back to
their present values to give a valid basis
for comparison,

(2) VALUE to Australia differs radically from
value to Company.

! Australia. Value = totel contribution to

: national procuct i.e., profits +
taxes + wages + all other costs to
the point of sale.

'. Company. Value = NIT profits i.e, net return
, on Investment. A
= total revenue at point of
sale MINUS all costs of labour, processing,
taxes, royalties, import duties, etc.

2 |

Z¢ November, 1969, (J. B. Allen)
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s Ac Hethod of lining
e Vd -
. Study considers open cut mining operations
only (p.13)
. OCre reso
‘ DLODOS
) “«
. Dstimates
Tons
| Sulphide ore 20,542,000 5.4 .18 0.11
| Oxidised ore 2,130,OJO 4.0 Q.47 0.09
|
7n (0.3%) and Nec (0.14%) were also present in the
I
| sulphide 018, and Ag averased 1.4 dwt per ton for 1% Pb.
- iy Ay -
| (p.12)
.- ~ Comments
ional Develooment . Ixplanation needed for e
chocsing a method which recovers
only two-thirds of the total
indicated reserves.
N.T.A. . Design and ojeration of method not
clearly shovn.

. A larger proporition of the depoeilt
could be exploited by the use of
other methods.

Intericr . Varisnce in reserves and non
utilisztion of a&idised ore noted.

. Wo. allowsnce for additional data

. obtained from further exploraticn.

. uDCCiLO”*u“%lC analysis of samoles

s have ravealed the presence of
economic gquantities of other
valuable pay metals
Action
. Reques' advice rege mates

rding current estil
of reserves, in sarticular resul 0
compic tea exploration nrogran.

By

3
e Y er
f recen CLy

. Hequest adv
metheds ¢

ce regardlnﬁ any analysis ol other
o
of total re

ed out and Of*tct“ on proportion
Vi loitanle

]

)
’
A
o)
U
[®]
[

. Reguest advice regerding poesible utilisation
of oxidised cre. ' :
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B. Iife Expectancy of Kine

e Production rate of 2 million tons of ore per

« Reserves l1life

Reserves

rate

——

|
|
|
' Comm
|

National Development

TOMm 4

iie .l adla

. Interior

Action

Ammual production

~

-

13,643,000 gives

2,000,000

?xplanainn needed |for choosing

mill size which wouyld exhaust

the open cuttakble are in less than
years.

Mogt major mine deslign studies are
based on a life expectancy of at
least 12 to 15 years but extraction
by open cut method in less than 7
years is not unusus

Generally, the more
can be extrascted th
econonics of &n ope:

quickly the ore
vetter are the
cut operation.
Impossible to show at a lower
extraction rate would give a better
return on invegtmenis as no
comparative economigs shown.

Rate impressive for |a base metal
cperation

Compares with 5 million tons
attained after extensive CXfanu;un

the record btreaking Isa i
and 1.2 million tons|at the

at Broken Hill.

Tittle doubt that hi
rate chosen to reduc

The hléh ca nltaj inv

Discuss mill size of million tons
ey year : ic ther
BEARRT o Pt BEuEsT pdvice on ot
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7—C Prices

f

o Metal prices

Pb ingots £UK 85 per ton ‘
’ Cu bars £UK 308 per ton (p.4)
Comments ' |
Wetional Development
o Explanation needed of basis
for metel prices

. Operating less increased by
$1.7 million if arithmetic
corrected,

‘ N.T.A.

/ . Unreal in relation to to-day's
market

; / Interior

- ‘ . Far removed from prices
/ realised around larch 1969
on the London Metal Ixchange

X | CRA LME LME
prices March 1969 March 1970
Lead ingots £ 85 £110 £140
Copper bars £308 £530 £730
Action

. Ascertain basis for CRA prices
" . Discuss pricing alternatives



b

D. Capital Bxpenditure

s
(1) Mine capital
study allows for
g million
-~ Capital eguinpment
Houses and community
services 3.9
18 100-ton trucks 3.6
3 10 cubic yd shovels 2.3
rotary drill 0.7
bulldozer and graders 0.6
' ( . water trucks etc 0.4
miscellaneous other 0.5
o
30% Contingency 4.0
$16.0 million (p 24)
- Housing and Community services
—  Apclude $
178 houses at $20,000 3,560,000
1 single girl's quarters . 20, 000
" 1 single men's quarters 20, 000
9 8-men barrack blocks 180, 000
1 guesthouse 30, 000

$3,810,000 (p 32)

~ Mill plant $5.1 million
(p (1v) of Apvpendix TI,



Comments

et

National Development

. IHccnomies could arise from some form of association
with the Rum Jungle operations

. Brown's development (and possibly Woodcutters) could
assist in establishing Batchelor as an important
population and community centre.

Interior

. Costs quoted not unreasonable when compared with
costs of houses elsewhere.

. Comparative costs for erecting a three bedroom house

are
Departmental Housing

Housing (1970/71) Commission (1088,/¢
~(§1000) ($1000)
Alice Springs | _ 15.0 - 8.3
Darwin 14.5 9.4
Katherine 18.0 ' 11.5
Tennant Creek 17.0 11 0

Nhulunbuy 32.5 A -

. Capital investment on permanent buildings of the
magnitude proposed, cannot be justified when deposit
will be exhausted inside a decade,

. Consideration should be made of utilisation of
existing accommodation that could become available
at Batchelor,

Action

o o i

. Discuss implications of recent decisions concerning
the Rum Jungle area on Batchelor and mining operations
in the area.

(ii) Preproduction Capital

tudy allows for $8.0 million pre-production capital (p.
Comments
interior
. No details of items given
Action

. Reguest breskdown into items

)

e



a8

(1i1) Working éapita;

?tudy)allows for %7.0 million for working capital
p 38

Comments
Interior
. No details of breakdown given

. Assumed to be half estimated operating costs for
a year.

. Hconomies could result from decreases in operating
costs (see F)

Action

. Request advice on basis for estimate,



. PRAWSEORTAIIOL LOSTS
!
Study estimates per ton of concentratbe

. cartuge to Darwin at $4.20

. wharfage at Darwin at £7.00

. Shipring to Japan at $12.00
Comments

(i) Cartage

. Verbal guote from Commonwealth Railways
- $1.80 per ton

/ Interior

6]

. Commonwealth Railways have suggested a
maximum rate of ¥2.35 per ton (3.7 cents
per ton mile)

. With quantities of 170,000 tons per year
it could be expected that a rate of 52,00
(3.2 cents per mile) or better, could be
nezotiated,

(11) ‘Wharfage
N.T.A,

. For+t .Suthority cuote &1,00 per ton to
remove Trom rail trucl: sbore, place in
gship's hold at DZast Lrm. ‘

Interior

. Port futhor ty would reuuire more
details reg rulhu method of handling,
tonnage per ship, etc.

. Rates have been achieved recently of
80 cents per von For 1 million tons of
iron ore, &1.20 per ton for 5,000 tons
of copper conceatrate.

(1ii) Shipping
HN.D. 4.
. ilount Xundey iron ore 1s shipped to

Japan at the rate of 200,000 tons per
annun for L2.50 per ton.



. Pisures possibly based on concentrates

beingz baz ed and 7
as general cargo with no
been taken of present oxr

.

handling facilities at Dar

small guantitiss

account having

P Ochde bull
win,

. Interesting to know reasons wny bulk

handling not considered.

Interior
. oige of vessels etec needed for a quote.
. tecent shipment to Japan of 2,0CC tons of

zircon concentrate from Lydney was at

$12.35 per ton.

—

. finch lesser rate could be expected from

Darvwin for 170,000 tons per annum,

Aetion
/ . Discuss proposed handling of
. wuzrest apiroach to Shippin

P
C
P

Authority and Comaiomweslth Ra

concentrates.

agents, Tort
ilways for guote.



? Operating Costs

(1) Excavation Ixpenses

'

. 0.751bs gelignite per ton excavated
at 40 cents/lb including fuses and’
detonators

$4,440,000 (p.33)

. Cost per ton of ore excavated
estimated at 52.5 cents per ton
using 10 cubic yd shovels and
100 ton trucks (p.34)

Comments

N.T.A.  Value of explosives worth two to three
times the cost achieved elsewhere -

/ . FIMCO achieve 40 cents per ton excavated
) with 4 cubic yard shovels and 23 ton
! / trucks - Expect with larger equipment and
: compapable haulage distances that cost
| per ton would be less .
. Saving would be in the order of $1.8 to
$2.0 million :

Interior . Cost of expglosives appears excessive
compared with entire Silver-Lead-Zinc
industry in Australis in 1967 where morc
than three times as much concentrate is
produced for less than % the explosives.

Action . Discuss cost of excavation with referesnce
to explosives and total costs on other
operations,

w:z-:“



" IL) Labour

*

Comments

Interior ,

Action

Wages estimated at average $1.75 per hour; plus

50% for contract open pit operators and
tradesmen i.e. $2.62 per hour (p.19)

Pay hours per year per nman
8 x 6 x 50 = 2400 hours

Hourly rates quoted appear generous even wnen
compared with the Gove award - the highest
mining award at present in force

for example

Brown's . Gove
Rates Deposit Award
— 3 5
for general hand 84,00 * 81,00
less17.00
T %400
for skilled hand 126,00 * 92.00
" Jess 17,00
75.00

boarding
allowance

boarding
allowance

* Hourly rate may have a loading for overtime

Discuss level of proposed wages - in relation to

existing wage structure.



"111) Administrative Exvenses

Comments

I{I. T.A.

Action

Administration and General : &
Melbourne Office 100, 000
Royalties 100,000
Subsidies 50,000
Contingences 170,000
Insurances 100,000
520,000

i.e. 50,26 per ton ore (p.35)

Total operating cost
$5,00 per ton ore (p.35)

Figure for Administraltive expenses has a
contrived ailr

Royalty figure does not appear to be-derived
from estimated royalty less allowable
realisation costs

Discuss basis for component estimates, in
particular of royalties



G. General

(i)  Wickel and Cobalt Recovery

o Effects of Nickel and Cobalt Recovery:

Nickel 2,000 tons p.a. at 70 cents/1b
3 million,
Cobalt 1,540 tons p.a.
- $3.8 million at $1.10/1b, (P, 41)
. "Gobalt and Nickel cannot be recovered by

flotation into a suitable concentrate for
further treatment”, Appendix II - page 2.

Comnments

——y vt

National Development

. Explanation needed why cobalt and nickel
cannot be recovered,

Interior

. Appears metallurgical problem similar to

- MeArthur River exists.

. No consideration given to hydrometallurgy
which it would be anticipated would give
greatly improved recovery rates.

Action

Discuss general metallurgical question of
production of concentrates leading up to tne
recovery of nickel and cobalt.



(ii) Recovery of Silver

. Assays yield

Ag averaging 1.4 dwt per ton for each

7

i Po

with sulphide ore averaging 5.4% pb

and oxidised ore averaging 4.0% pb. (p. 12)

Comments
Northern Territory Administration
. Silver content not taken into account.

. Would return $800,000 p.a. at todayt prices.

Action
. Request advice regarding any problems surrounding
gilver recovery.



(11i) Dilution
. Recovery

Mining (dilution 20%). (p. 3)

Comment
Northern Territory Administration
. 20% dilution factor to reduce the grade has
been allowed but no adjustment has been
made to increase the tonnage.
Action

. Request advice whether dilution factor has been
taken into account and—_effscis.



L3
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(iv)  Discounted Cash Flow

®

Effects of Iletal Prices on Economics. (p. 33, 39)

Comments

National Development

R Details of calculetion of the DCF values
are not explained.

Interior

. Should interest or capital be included as a
capital cost (interest on loan would be tax
deduction).

. DBxplanation of tax rate of 36% needed (does

it take account of investment allowance, prioxr

expenditure etc,).
. Insufficient details given to understand
discounting.

Action

Discuss method of discounted cash flow particularly

interest payments,
Request advice re tax rate proposed.

Discuss economic feasibility in attempt to gain
some agreement on criteria,



)

(1)

(3)

Brown's Lead Deposit - Feasibility Study Report
lleeting Between National Development and Interior -
Draft Agenda

Summary of comments and possible "action" on
report®

- any additions or variations to list
attached.

~Revised cash flow analysis

- validity of price and other assumptions
in Interior's analysis (attached);

- prospects of viability.

liethod of approach and issues for discussion with
rY "'

C.HeA. 1T our assessment is that

(a) project is likely to be viable;

(b) project is clearly not viable at
this stage.

Any need for further work or ancther meeting.

Arrangenents for meeting with Company.
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BROWN’S LEAD ORE PROSPECT, RUM JUNGLE

By

W. N, Tuomas' anp I G. WHITCHER?

INTRODUCTION

Copper mineralization was reported from an area
near Rum Jungle siding, about 60 miles south of Darwin,
prior to 1907. A few shallow pits excavated at the site
came to be known as the Rum JSungle Copper Mines.

In 1913, the Northern Territory Administration on
behalf of a Western Australian mining company tested
the occurrence by two diamond drill holes but results
were discouraging and the prospect was abandoned.
There is no record of any further activity in the area
until 1949 when uranium was discovered at the present
site of White’s open cut, about one mile to the east. At
this stage the area was renamed Brown’s Prospect.

in the subsequent intensive search for uranium in
the Rum Jungle area. considerable attention was focussed
on Brown’s Prospect as one of the potentially favourable
areas for uranium ore occurrence. The discovery of
traces of torbernite in association with secondary copper
mineralization together with positive geophysical indi-
cations in the form of a radiometric anomaly and two
self-potential anomalies provided encouragement for
subsurface testing. Following a campaign of trenching
and shaft sinking to shallow depths a programme of
drilling was commenced in 1952. :

This later exploratory effort failed to reveal any uran-
jum of consequence within the limits of testing but the
drilling did reveal significant amounts of lead mineral-
ization with some copper over an appreciable strike
length.

In 1956, Consolidated Zinc Pty. Ltd. recommenced
testing of this mineralization as a base metal prospect
and by diamond drilling has delineated a substantial,
though presently uneconomic, body of low to medium
grade lead mineralization extending over a length of
some 3000 ft and to a depth of 1200 ft.

! Senior Geologist, Conzinc Riotinto of Australia Ltd.
Geolegist, Conzine Riotinto of Australia Ltd.

F16. 1—Geological plan of Brown’s lead prospect.

191

GENERAL GEOLOGY

Owing to a low topographic relief and an extensive
soil cover, the surface expression of the mineralized
zone and the enclosing rocks is exceedingly poor, the
only exposures being the feeble showings of copper
mineralization in slates and schists at the eastern extremity
of the zone. Extensive trenching was necessary to deter-
mine the limits of the mineralization and to provide
a concept of the geological environment. Later soil
sampling in concealed areas showed that a broad indi-
cation of the nature and extent of the occurrence could
have been obtained by geochemical methods.

As shown in Figs. 1 and 2, the lithological sequence
at Brown’s Prospect consists of dolomitic limestone,
intercalated black shaly sediments of various types, and
ampbhibolite containing narrow bands of shaly material.
Elsewhere in the Rum Jungle district the dolomitic
limestone is overlain by a zone of predominantly chloritic
rocks but this unit has not been recognised at Brown’s.

Throughout its extent, the dolomitic limestone shows
considerable variation in composition and texture rang-
ing from a grey sandy dolomite to a creamy, coarsely

SE

SEE FIGURE ! FOR LEGEND
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F1G. 2—Section A-A’ through Brown's lead prospect.
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crystalline marble, in places containing spherules of
hematite, :

The overlying sequence of black shaly sediments
closely resembles that exposed in White's open cut and
consists mainly of grey and black sericitic slates and
phyllites with lenses of graphitic schist, andalusite schist,
and green and white talcose and chloritic slates and
schists.

The andalusite schist is identical with that at White's,
exhibiting a well-defined banding and siip-strain cleavage.

South of and overlying the shaly sequence is a very
broad zone of amphibolite which is entirely concealed
by soil. As seen in drill core, the amphibolite is a massive
to well banded, green basic variety, highly calcareous
in places and containing erratically distributed patches
of iron sulphides and minor sphalerite. Intercalated with
the amphibolite are narrow bands of dense, pyritic
black slate and chloritic schist. A very broad and
intense magnetic anomaly recorded over the amphibolite
zone apparently is due mainly to the pyrrhotite content.

The main host rock for the lead mineralization is a
well banded greyv sericitic phyvllite with a characteristic
silky lustre; copper mineralization is usually most
abundant in the more strongiy graphitic rocks. especially
in the eastern portion of the zone, The ore minerals are
not confined to these rocks however, as lenses of talcose,
chloritic rocks within the lead- and copper-bearing
sequence may be mineralized to the same degree as the
black shaly sediments though the sulphide minerais do
not appear to be as uniformly distributed in these
horizons.

MINERALOGY

In the oxidised zone, which extends to 50 ft. and in
some places to 75 ft depth, the predominant ore minerals
are cerussite and malachite while anglesite, pyromorphite,
azurite and cuprite are minor components. In the
sulphide zone the chief constituent is galena which is
usually very fine-grained, often occurring as smears on
cleavage planes. Chalcopyrite and sphalerite are minor
components, the former being most abundant at the
north-eastern end of the zone but subordinate to sphal-
erite at the south-western end. The presence of linnaeite
in most polished sections accounts for the small cobalt
content of the body. Covellite, bornite, digenite and
pyrrhotite are present in trace amounts (Williams,
1956, 1957).

Mineragraphic studies place the paragenetic sequence
as pyrite, followed by linnaeite, chalcopyrite and sphal-
erite, with galena, which replaces ali four, being the last
to form.

While much of the lead mineralization has been sheared
out along cleavage planes, some galena occurs as fine-
grained crystals in interlacing veinlets, often with an
enclosing quartz gangue. The more brittle minerals
pyrite and chalcopyrite have shattered in response to
shearing stress.

Chalcopyrite occurs principally as fine stringers
and veins but also has been noted in more graphitic
sections as irregular coarse blebs. Some polished
sections show a mixture of digenite and covellite as an

AR
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alteration halo around chalcopyrite. Traces of bornite
have been reported from the eastern cupriferous section
of the zone.

Linnaeite is generally associated with galena, by which
it has been replaced, but is also found as inclusions in
chalcopyrite and pyrite.

Sphalerite is intimately associated with galena and to a
lesser extent with chalcopyrite, occurring mainly as fine
veins. At the western, zincy end of the mineralized zone
cream coloured sphalerite occurs sporadically in coarse
veins. .

STRUCTURE N

The mineralized zone occurs within a sequence of
metamorphosed black shaly sediments, along the south-
westerly extension from White's open cut of the strati-
graphically favourable slate-limestone contact, which is
the host environment for the bulk of the mineralization
in the Rum Jungle district (Thomas, 1956, 1958). The
strike of the zone is NE and the dip varies from flatly
south to near vertical or vertical in the south-west portion
(Fig. 2).

Drilling has disclosed that the mineralized zone is
essentially a tabular, conformable body varving in
width from about 40 to 160 ft, the maximum width and
also the highest lead values being in the central portion.

At the surface, east of the central portion of the zone,
there is evidence of pronounced warp in the strike while
a short distance to the west is a sharp change in the dip
from about 35°S to 90° at 150 ft depth. However,
neither of these features appears to have exerted any
influence on the localization of mineralization. Zones of
contortion and crenelation with superimposed shearing
are common throughout the shaly sequence and are not
confined to the mineralized zone.

Parts of the mineralized zone are brecciated and there
are also indications of minor post-ore faulting in drill
core. The irregular trend of the limestone-slate contact
may be evidence of a pattern of step-faulting or, perhaps,
large-scale drag-folding but the pattern is not reflected
in the mineralized zone.

The prominent ““Main Shear™ zone at White’s open
cut which, by projection, should pass through Brown’s
Prospect, possibly between the mineralized zone and the
amphibolite, has not been recognised with certainty and
there is little direct evidence to suggest that the mineral-
ized zone is truncated in depth by any equivalent of this
shear zone, as is the case at White's.

The outstanding features of the structural setting are
the rapid convergence of the mineralized zone on the
limestone along strike and dip (Figs. { and 2). This can
be explained as being due to rapid lensing of the inter-
vening sediments; changes of this kind are not un-
common in the Rum Jungle district.

DISTRIBUTION OF MINERALIZATION

A study of the distribution of lead values shows that
it is possible to divide the mineralized zone into three
lenticular bands. These comprise a footwall band, a
hanging wall band of similar grad:, and a third, lower




grade band which, throughout its extent, separates the
other two (Figs. 1 and 2).

This interpretation of the internal distribution of
mineralization satisfactorily explains the variation in
thickness of the mincralized zone as being due to the
thickening or thinning or lensing out of one or more of
these three bands.

However, a study of the distribution of lead values in
relation to lithology reveals that the internal grade
contours do not always follow stratigraphic boundaries
or lithologic contacts but frequently transgress them,
which conflicts with both margins of the mineralized
zone conforming to the bedding of the enclosing sedi-
ments.

GENESIS

In the absence of any detailed knowledge of mineral
distribution in relation to lithology, due mainly to the
lack of underground development, little significance can
be attached to this apparcnt discrepancy, especially in
relation to the contentious problems of origin and mode
of formation of the deposit.

The only conclusion which may safely be drawn from
the results of drilling at Brown’s Prospect is that the
mineralized zone, as a whole, is a stratigraphically
disposed body which shows the effects of later shearing
stresses.

g i RN M‘ TP I B e ‘-%A;',{lv.»:; i Rt TR S e s s e S s
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In the broader view, the mineralization at Brown's,
like that in the other known occurrences of the district,
is intimately related to a particular sedimentary environ-
ment. The evidence supports the view that the deposits
form an integral part of that environment and are of
contemporaneous sedimentary origin.
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" =™ CONZINC RIOTINTO OF AUSTRALIA LIMITED
&m& 23 95 COLLINS STREET,']\ZIELB.OURNE, 3000
W CHAIRMAN OF DIRECTORS: SIR 'I\'f'AURl!CE MAWRBY, c.B.E.

i cCEIVED
S A T
L
Office of
The Minister for the Interior

The Hon.

D¢

P.O. BOX 384D
TELEPHONE 63-0491
TELEGRAMS ‘CONRIO’

TELEX AA30108

9th January, 1970.

Peter Nixon, M.P.,

Minister for the Interior,

Parliament House,
CANBERRA. A.C.T.

2602

My dear Minister,

, In your letter of 15th December to
me you expressed interest in knowing what the prospects
are for Brown's lead deposit at Rum Jungle.

You suggested too that it would be
desirable for officers of your Department and representatives
of my Company to meet and discuss a paper to review the

position.

This we happily agree to and will await advice

from you or your department as to the time and place.

the position for you as
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In the meantime I could briefly summarise

we now see it.
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CONZINC RIOTINTO OF AUSTRALIA LIMITED

Since 1956 we have spent $1,028,000 on
diamond drilling, shaft sinking, exploratory underground
development, metallurgical test work and evaluation of the
deposit. We concluded from the assessment of the results
of that effort that metal prices, in particular lead and
copper, would have to be double what they were in 1969 to
make Brown's deposit viable as a mining operation. .

-

We did not reach this conclusion before
investigating, among other things, the technical and economic
feasibility of employing hitherto untested hydrometallurgical
techniques to revover all metals in the deposit, including
nickel and cobalt. Such investigations however, failed to
give us any encouragement to proceed along those lines.

Notwithstanding this of course we have
not departed from our original intention of developing and
exploiting Brown's as soon as it can be converted to a
commercial proposition. Apart from regular reviews of the
position, we will continue our programme of researching
techniques that offer promise of improving metal recoveries
and economics.

So summarising, until metal prices are
dramatically higher, or until we can unearth a clear cut
breakthrough in technology, I cannot be optimistic about
the prospects of Brown's deposit. Meanwhile I truly hope
we can rely on your indulgence to retain titles to the
deposit.



CONZINC RIOTINTO OF AUSTRALIA LIMITED

o

If you need any enlargement of the above
or further explanation, please do not hesitate to inform
me. Alternatively should your Department wish to make
direct contact with the responsible C.R.A. officer they

could write to Mr. N.A. Gilberthorpe, General Manager,
General Mining Division.

Yours sincerely,

Y S

(Lt cr/(.L,I//

/ (M. Mawby)

Chairman

“

of
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CONZINC RIOTINTO OF AUSTRALIA LIMITED

TELEPHONE 63-0491

95 COLLINS STREET, MELBOURNE, 3000 TELEGRAMS ‘CONRIO’

‘

TELEX AA30108

17th February, 1970,

Mr F, L. Ahrens,

Assistant Secretary (Industries),
Department of Industry,

Moresby House,

CANBERRA,, A.C.T.

Dear Mr Ahrens,

As agreed on the telephone this morning, I am
forwarding with this letter a copy of an internal
unpublished report entitled:~

"Brown's Prospect

A Financial Assessment!,

We will welcome any queries or comments on this
report you care to make and look forward to
discussing it with you in the future,

Sincerely yours,

//\'\D\, '/Q\/\,L’k/\w (. YN

Y N. A. Gilberthorpe

General Manager
General Mining Division

Enc ’ d{ dﬁé‘,t [RSTPrReE Y \%" N"’. A W"‘v‘(./lhl‘/ "“'M'?l é . . 74.?& W
‘ | / V KRS 73 - Mwﬁ) /{?‘ -&I;u( Q5 G y )
g/C; m/’ K: (;Z‘Z’-*C A v""WZé‘ e d/l zyz

T A K Lhe emorimt gLy o Ll

o o ot Ll e ifily o s o
: " MM/ M&WM ‘C' '-f"‘\;
m;m ,éﬂ /\/wbga,o.rc» /\{fﬁ_w‘ g (7/% s

|

1



Yarliament liouse,

YN BTy AT sore g
bz\:.li.B.-‘.d{.LL.x . PO RV Y .‘} °
e ———— h

FOFfEr g

Dear Lir laurice,

Thank you for your letter of Y January 1970
comnenting on the current prospects for developing
Brown's lead deposit at Rum Jungle.

Although it seems from your comments that
there iz 1littie likelihood of early developnment of
the deposit I feel it would be useful for officers
of my Lepartment to meet with representatives of your
Company tc discuss a paper which reviews the position.

accordingly, I have asked kr, F.L. Ahrens,
Assistant Secretary (Industries), licrthern Yerritory
vivision, tc contact .ir. Gilberthore about the
arrangenents ror a meeting and the scope of a pape
for uepartiental perusal before discussion.

1 do not expect that there will be any
problen in your Company retaining its titles to the
descsit but I will review this matter on receipt of
my Uepartment's report of the proposed discussion.

Yours sincerely,

(Bert). Zoe vt
(Pod. HIXCN
Sir laurice (awby, C.BeZ.,
chairman,
Coinzine xictvinto of Ausiralia Ltd.,
g5 Collins Utrect,
AAlB URG=. VIS, 3001
//f(;" /[t..:f ¢ P)
PRSI " -~ . ) )
PO AN A

b K/ /’j’ c;omf‘ﬁ.@?‘;..; -
et ’ 4 Gt
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iﬁ'dg: !
Lear Sir waurice,
Ag you ruow, mineral lecases over Zrown's
lead deposit near Zuam Jungle in the lcrthern
Zerritory were granted to australian uining and

swelting vo. wtde. in 1Y56 and 1y57. Since

exenpticns srow lavuur covenants have been granted o
sany while work of an exploratory nuture has

The Lol
bogn carriced cute.

that tine,

I understand that a feasibility study
unde rtahen by the Jous aAy scme ten years ago on the

basis of o uJAu-Auliuor at the mine 2nd s

guvl+cr

at a port zite av either zast Arm or niddle aArm

W8 20T 2C0au

-

3

“concluded that develosnent of the denosit at the time
iice  Cne imvortant LJﬂtwr which preciuded

PP S SR P T L. B m ey
uu.v;pvuphu CLoNe WO OSLVE NAad, 4 sl Lui&ﬁmég, the

inadeguacy of eltlier of the proposed port

You may have read recently that

sites.

the

2602

Governument, oitcr CO:"derlug a reuwort by censultants,

has uwecided to 3lasn the elovment of a b

ik cargo

port at cest ATh. A bODy of the »ress statement cn

tne uubavvt is attached for your information.

:ht of tuis weclision and tihe Llajproveient
prices since the Company's earlier feasibi

in lead

lity study,

In the

a'reapgr&isal of the situation at this time might yicld

nore euncouraging resulits,.

T

The Government naturally desires to see the

deposit developed when this is econciuiically feasible
and I would be interested to know the current prospecis.

ee2/
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Eight I suggest that from my point of view
the best way of providing such advice would be for
representatives of the Company to me=t with officers
of my Department (inciuding the Northern Territory
Aduministration) to discuss a brief paper reviewing
the position.

I look forward to your advice on this matter.

Yours sincerely,

Sir lwurice Lawby, C.Bez.,
Chalrnman,

Cengzince Riotinto of Australia Ltd.,
Y5 Collins Street,

s LBCULNE VIO, 3001

- angmn 2R
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10 MAR 1970

The “coretory,
Departnent of Hational Tevelopment,
Conborrea City, I 2601

b

Attention: v J.J. Tlicketis

e - c L e o
dJrovm'n Lead Newoait .7,

tncloned for your information arc copios of recent
cornes :por'lenco begween the Hind '

iy 4 e RPN -y, «de e
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viould he
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3 ol pases 35-41
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vae wompany on btae lV'11C$ ions neirosed repory for the
~ T 1 Y

£
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nogsible developnent oi Brom
e

g, it would be wmroci.,tcfl if
your comacnta coulld be rec 1

nefore 3 ‘oril.

LA

754
¥, L. Ahrvens)
Acoistant Secrotary
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"Brown's Proswvect - a Finoncial ..ssecsment!

This technical report by a C.R.A. mining
engineer has 21l the appearance of & genuine arsicle;
hoasever, it contoins ceverzl "non-geouisurs" and it
would be useful to lnow whether the author's ipremises
and recommendations were accepted by C.X... manaze-
ment. Thus on the opening pege, Lr Gilbertihorpe
observes in rara 4 - "there ic ne foressenhl
Tarougn 1o & vreatment metnod walch will yield a
profitable recovery of nickel znd cobalt", yet he
states in pare 5 - "scope and justification exist to
cortinue a modest resesrch programme on riciel and
cobalt recovery". Presumably ixr Gilberthorve has
some other jusitification for pursuinz a Torzdoomed

regearch projramme suci as the obtaining of Lurther

w2

exenptions Iroz lobour covenanis.

T ey I
oreasi-

-~

2. It would be helpful to have the revort
examined by & conpevent mining engineer, e.z.
ir X. Eing or .x G. iezd at B.:LER. but the following

general couurents can be made.

etellurryical

3. It would appeur thet Brown's has a2 metal-
-lurzical problem similar to lic.rthur Qiver virn, tre
prohibitive cost or ovtalning marketable concenvrutes
by normal yrcce.ses of Jrind: o, In

=l
-

£ .
the case of Lrown's, the flotation reseurcsh ras been
carried out at ~mdel and has produced concenirutes of

lead assaring 505 with 20 to recover:, ani covprer

assaying «u,s Wilti 050 recovery. it Would artoier vaat

these concentraies are marietable but the rrocess is
ccbalt and

unable to provide a concentrate containing
niciel,

4. : Althoush hydrometsllurgy would be antici-
vated to give :restly improved recovery rote:z for
lecd and coruer as well ac recovering i s &

c.lel, L0 cohollsravion d '

’
glvern i vile re.oxvt. J.’OSLJ'D].;’ vie

C OLLLLL LICLLI LI ovellue 1s

5 ~ e T T g e o7 B e B
LYQLOLCvLLlUT L Cunl TUIUUIiEiiy GXE a0 i
[

the company should be reguired to assess this and
other researcih avenues. ‘

. /2

— evlym 747 S, p ..
tinisosst Loy o /;?MM/‘ &;/M«. D o sl | T Rl “r rer de
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eserves and sredes of cre

=+

re; sorted on pa
end sre as follovis:

'Jl‘
O
i
O
3
Q@

5. Reserves and goade
12 are based on a 1559 repor

C}'(4

Tons 2 Pb % Cu 5 Lo o Zn p Fi dwi/ton

"‘ta

Sulphide ‘
ore 20.5i 5.4 - 0.19 ©.11 C.3 0.14 7.6
Oxidised :

ore 2.2ii 4.0 C.47 ©€.09 - - 5.6

o reference is made in the above tebulation to the
additioncl data obteined during thne further exploration
of the deposit thav was initiated in 1966 and comzleted
during 1¢54%. In + of there new u“tf, come
revisiocn of the above vaulocion L2y s needed ard a
corresponding adjustmint mede to the feasibility study.
There 1s also the possibility that czectrogravhic

analysis of the.ccmples mey have revealed The presence
in the ore oI ecorncnic guantities of other valuable ray
\metals. These in turn could arfect the feasibility

\study.

s at variznce
scrves cuoted
3.0 tons is also

6. The above tabulal
with the figure of 13.05i. %

//A in pera 3 on puge 3. Lzis Digure ol i
quoted in connecticn with sulphide ore in parsa 3.1.2 on
rege 18 I am unable ©o sotadlisst now Thic calculubion
hes been mede but note thatv the quoted recerves of
sulvhide ore are rcduced tiHereby $c=7:.. tons for the
purposes of Thie leasinvility siudy. ~onever, adopiion
of this reduced figure znd en extr .ciicn rate of 2
million tons .a. zives a reczerve life of only 6.8
JeHXrs - SCe [LTE& U 0n LiL gt O. '
wetal Prices
7. The nmetal —rices cuoted on rote 4 are far
resoved Ifrem prices rogliled drounl .arcn dvoy on sae

o
London ietal Zzchonge at the tiume tie report was .
written.

. . - - ‘2 .
I’eI‘ ton Vellelne ddedie-ls : .LJ.u..__Jo

rrices orci 1962 February, 1970

‘Lead ingots £85° £110 ' £1306
Cepper burs ~3.0 “D0- a9

ee/3
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3 T thile cccepting the premise thst.ﬁet :1 prices on the
- "~ TLondon ietol. Suchunge reprecent narginal do 11nqﬂ tha
U ' may have no relationship with prices guoted for mOCdl

. L. gontracts of 233 yecrs aure 1cn, 1t nlgnt be axguod

: Cwith C.R.4a. that Jor the purios of their feasibil 1ty

- ¥ study the market prices v“.too lOJ whereas the '
M) reguired rate of return investment is too high at
il @U : '15ﬂ. it 1~_obV1c;S : more realistic metvel prices
ot : were used in cora;“ctlJn with a lover intercst rate,
the project becoues more- attractive. : L

,Transnortation Co

8. The Zcononic vervices dSection should huve
some useful comments to meke on the proposed costs of

N N : ~ . :
: 4%nf carteze to Darvin and wherfage at Darsin, and may be
’~3”/ ’ able Lo asses. the Treight cost to Japan. In regard
» - to freight cocts, e [uoved Tizurs wou-d Lip8sl LG o€

meaningless unless the size of thes carrier is stipulated.

9. - Lbe annuzl- urOdququ rate o
of ore envizaged ! ’

. Lrown's is in zoive for & uugc “Cuilb
vyCOAIQTCJ 7ith 5 milliorn tons recenily

" an extensive expansion &t *ne record-o:
mines and 1.2 wmillion tons at the impres.
V.B.H.C. mine onewated by C.iea. 2t Sroxe
can be 1little doubs Thut his mign m:odaction ruuc has
been selected in order to reduce the payback period on

carital invesirent:; however, the attairment of this
- rate inm tirn ulocs @ zovy burden oo Cositad cxpenaliure.
v;,hﬁQjﬁ Thus,on paze 37, & totel work-force of 202 daily paid
e - wrorkers an steff are envisaged "“tv housing reguire-
: e lame s .- CALITAL Voo s.aent

Uw -, liernts in ex
f - A perianent 0L Tnls itude

¥ p . » o ey ~ . .J_::‘“ ‘-\“ V
j;&ﬁ&MM - Jjustiiied wien v the de.osit ulll be e““umuted inside a
S : decade. Apart froi the possibility of uullloln
: wcﬂomjvqﬂﬁiﬁﬁ th;t coulﬂ become availl gole at

’ RS \~~«\._;—‘;.‘1 ;4... [ oL \J;/.\J.._.;-;-...k/.i.:: )J..u--
rete evg.e 0.5 T.pea., wWould QWacy less 'tr”l“ on tiae
~company's 11n<ﬁnc’a1 and lazbour *;sources in addition to
easing its recuirementy on locel 1 cilizies, notebly

ore brc.i;b_,_,OJ.pw"u.LUh TLCLilivice VO waih Liil.

i

.;/4.




10. - . On the subject of paybacl, it is noted that
‘a payback period or H.7 ycurs is reported on paze 39

conseguent ‘uzon a 65/ increuse in the-aathor's,prOposed 

market prices for lead and copper.

A

- 2{ ¥ebruary 1970 ~ . - (J. B-‘Allen)‘-'

{
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iic. Jard -

'DEPARTMENT OF THE INTERIOR

‘NO.

mlnlng and :euroleum InduSurles Sectlon -

”or& Position

_ s Mr.'Geo
will be taking ug
Seutember.-

2. For the

tha current work situa
liSt_O; uhe OdbSuau-lﬁ

- o
‘.(a)k ourrept
' reached

ff Fettit , the successor to Hr. Hyde, .-
au:f in the Section on Thursday 3.

e of brl fing lr. Pettit on
T ion I would llke a comprehensive
g work in the- IOllunln& caue orles-

purs

N

lO”lu] 1tams and scage
e.g. Zrowm's lead - first

inter—:ebaﬂtuenual meeting held and

‘ arrangemen in course for meeting
with C ““anJ, variation of oil search.
'Jrogra;:v - ministerial submissions

o &t ure

waration, A.li.I.0. representa-—

‘ S tions on zining legislation - first .
" draft Cabinet SubmiSuiCD prevared and

- under ¢
(join%t

cnsideration bJ Deputy . becretarj

Sucuission wi uD Lii».T;lOIl 1 JJ@VQ.LOJ._)—{

ment involived);.

ion in the Section

¢

(v) items awaiting attenti
e.£. review of royalties, Comuwpnonuivei
review oI mining legislation lﬂCiquﬂg
provisions ior assistance to mining
industry; :

(¢) tams aﬁalb;ﬂg replies 1o correSpondence

from &

T.4. Or elsewhere e.g. off-shcre

" 0il - proscszls for release oL areas,

©on-shore
for ame

;etroleum legislation - proposals
ndment to legislation (Daoartment

also nas outs tandlnb workx on-both these . -

items).

3.“ ﬁould‘y

5%7«August,197§{

clease let me have the list by close

4
(Lfi?kﬁhreno)

ASSlSuant Secretary
(ﬂ.&. IﬂﬂuutTIGS)




DEPARTMENT OF THE INTERIOR. R

' A351stﬁnt Secretar
'(Lndustrles Branch

. Brown's Lead Deposit

, v In your minute of 7 March 1970 you asked
for comment on the financial report of the above
dep081t Wlth partlcular reference to costs of -
o T transportatlon | |
labour

', housing.

Transport ati on aﬁn’d VWhar fage

2. There is 1nsufflclent 1nformatlon avallable .
in the Report to offer precise- comment on thls 1tem,
but brief cormente are - :

Rail Haulage to Darw1n.. Shown &s $4.20 per
ton, with a possibility.of reduction. From
_ discussions with Commonwealth Hellways it
«1<wou1d seem thet a rate of $52.35 per ton (3.7 :
- cents per ton mile) and not §4.20 would probably
- be the maximum rate payable. With quantities-
of 170,000 tons per year, it could be expected
‘that a rate of $2.00 (3.2 cents per ton mlle)
or better, coula be negotiated. - ~ :

Wharfage: Charge of $7.00 per ton appears hlgh,
‘but Fort Authority unable to suggest an alternative
rate w1thout hav1ng more detall aoout such aspects
as - B : ; :
, _ , y
. Whether a storage Charge wes 1ncluded
~ and the type of storage;

. method of handling from rall/storage/shlps
hold; :

. tonnage per shlp.

However, when comgared with rates of 80 cents
per ton for iron ore (1 millicn tons) and 41.20
per ton for 5,000 tons of couver concentrate
(this latter charge did not include equipment
amortization charges) handling at the rate of
- %7.00 guoted could be expectea to be reduced
’ con51derably.v S

7/5.»4\“ Es
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However, 170,000 tons could not be handled at-
- the existing port and would have to be .exported -

through the new bulk facilities proposed for East . = .
-Arm, which are scheduled to come into operation . IR
‘during 1973. o o S S o

- Shipping Costs: . Size of vessels etc. are needed
before a more reasonable- comment could be given -
on the rate of $12.00 per ton to Japan. From
discussions with shippers we learnt that = rate -
- of §12.35 per ton applied to a 2,000 ton shipment . .
- of zircon sands from Sydney to Japan recently. .
A much lesser rate could be expected for larger -
‘shipments from Tarwin of a total quantity of

170,000 tons per annum. .

. Lebour - . |

3. . . The hourly rates quoted’appéar generbus ”f
even when compered with the Gove award - which is Lo
the highest mining award at present in force. For . =
‘example - ST R S R R

Weekly Rates

" Rates _”‘\-Brown‘s Deposit - Gove Award
' For Gemersl Hand - g4.006 - . 81 - C e
_— T P A . less . 17 Boarding Allowance

' For Skilled Hand - "126;004’ T gy e
X 3 ' ’ . : ~less 17 Boarding allowance

75

$ liote however that hourly rate may have a
loading for overtime. L T

| Housing

4. © . The housing costs guoted are not unreasonable
. when compared with houses erected or to be erected -
elsevhere in the Territory. Tor example comparative
costs of erecting a three bedroom house zre -



Departmental Housing ~ Brown's .

Housing - Commission’ Lezd
S ' DeEOS:Lt )
| g : -"(”19'7‘6/7.1)f‘- (1068/69) $
LAlice Spripgsv%   iajB,ObO‘  ; 8,300‘ )
- Darwin "g3t7if "vji4,5oO.' | 9;400 -§““’
S ‘Katherine . .  J{;:i8l00O“'<”11,5OO’ $ 20, ooo
R Tennent Creek =~ 17,000 'ﬂ  11,000 )
';  ' - Nhulummuj f,;gﬁ- §%§%E§6bA*v | 1esEe0 ‘%
@ aer
5. ,'i\ ° The greatest potentlal “sav1ngs" in the

- three cost areas referred to this Branch seem to be.
. in respect of transportation and wharfage. Of a -
total cost of $23.00 per ton from reail head to Lapdn

it would seem .that for sufficiert ouantities these frnrl - o
rates could be negotiated with Commonwealth hallways/rort -

- Authority/Shippers which could attract savings of

- as 'much as half of the costs GUOued.

It sheould alsd

be noted that it is not practlcuble to nandle
170,000 tons per.annum through the existing Fort
Hlll/Stokes Hill berths and that the Iast Arm bulk
port (which could probably be adabted) will not be

' ovullable untll 1973

/é .\/ L

(G L. Mansfleld) A
ASSlSuanb Secretary .

j(Development and Serv1ces)

n-/C? March 1970 . -~
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Theé Secretary,

Department of the Inue_mv'

RFPORT -

CAIBIRRA.,  A.C.T. 2600
,BRO‘TI'S LB:D DEPOSIT - QLR A,

LORTHERN

PO BOX 231
DARWIN, NT.

¥ith .C‘efeﬂa ice to your 'ue:orandum of 11‘b.r1 Larch, 1970 the

_ .’ . _.-“(1)‘

7 APR 1970 ;.-
c%mu RECORDS t4
LEQ ¢ i ;P G({ /“:\

It i

- knowing the

' equiz

In,this-
that is
of this o

Ox..‘_:j- TV

report on Brow's prospect has been. exanined and the follom.ng

comments are prov:Laed for your mfornatmn -

O”llj one mmlnlD method has been sufrge ted,
t me thod and +he des:Lgn o:f‘ oneratlon

*ln’b

*
Je n 111 ed This

provably accounts for the diff erence in total reserves

of. 22,7C0,0CC

rev ort and tn e es’m
_tons as. shovwn on
other metic

Ao
s

of

deposit .could de

e

12ted recovzradle ore,
nage 3 of their revort. '

tons of ore as show on naoe 12 of “thelr

13.6 million

pining a lar;g.,cr sroportion of the total

ased. ‘

ertnent's om.:@m ts it is
- the netal prices czm31\lvreu are unreal in relation to
¥ .lo revenue is tacen

Llop factor to

agreed that.

con u,a‘)t of, concentrates which could return some
in ths 'o;;,_’ CIUEE0G,000 per yesm &% vtoday's pricé.‘

is uO'Oe don

Creekx Ixon i

nar
&

fon
trocdis,

1 eagth
drav a comperison tut it would be e:c:)ected vith larger

o A
Coa ik

per ton oulu be

G

Gorne w3in

oo
"

mpany beli

"wv.}.‘.;r‘ o

less.

£

arshl a hpn_lgse

Ifit.i
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falt t--at they hﬂve bean con serva‘clve in their
“estinate oT “the cost per ton of excavated ore.:
t 1g 10 aubic yard
trucks aad is sstimated at 52.53 cents per ton.
iiningz

ng
P wvith 4 cudic "‘*’a sho v'el

This work
siovels and 100 ton

Frances..

sve they achieve 40 cents
s-and 23 ton
the oven ot and without

of the hanl roads it is difficult to-

A atam nag
dlstan ce

v}‘lL« [V

s assumed that they can -
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Possibly using

into account for the-

thing. -
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‘excavate for 40 cents similarly to FIMCO 's operation -

2

v . there would be an annual saving of $1,800 OOO on thelr
estma,te of 14 &)O 000 tons.

(5)
o achieved elsewhere, so that in practice there could be

".a saving in the order of §2, 000, 000 on this factor.

@

The . estunated annua.l cost of explos:.ves is $4, 400 000 .
which appears to be twice to three times the cost - o

A comparison of costs of cartage, wharfage and shipping

estimated by C.R.A. and those actua,lly achleveable

| locally 1s as i‘ollows -

‘ (a) Cartage _ of lead a.nd copper ooncentrate from Rum

Jungle to Darwln - |
-.C.R A, estlmate $4. 20 per- ton.

: .;'Commonwealth Raa.lways ‘quote (verbal) $1.80 per ton.

(v Wharfage -

. . C.R. A. estimate $7 OO per ton.

Port Authority quote $1.00 per ton i‘.o remove from.
rail tmck, store, place in shlp s hold at East Amm. .

:’:_(c);:Shlpplng - C.R A. estimate $12.00 per ton.

() &

- Horgen i'mlng at Iit. Bmdej at present shiyp aporoxmlntelf
200 OOO tons of iron ore per year to Japan.at $2.%0 per ton.vh

As ‘can. be seen, there are large dlfferences between
C.R.A,'s estimates and the figures that have been
‘obtained locally and possibly C.R.A.'s figares are |
based on concentrates being bagged and sent in small
~quantities as general cargo .with no account having:
-been taken of present or nroaected bulk handllng .
y -fa.0111t1es 1n Da.r»n.n. ' :

" There may have been good reasons vhy bulk handling of
concentrates was not considered, it in view of the

. saving in cost by using bulk hendling methods, it would

- be 1nterest1ng ’co know what these Teasons are. o

Although most magor mine deulgn s’cudles are based on a l:Lfe

- . expectancy of at least 12 to 15 years, C.R.A.'s proposals -

A_for couplete extraction of the orebody :m less than T yearé
is not unusual for the open cut method. Generally in the
.case of open ‘cut mining the quicker the ore can be extracted

the better are the economics of operation. However the

economica of extraction using other mining methods have fot been

“examined in this report, so without a detailed analysis of °

- capital investment and cash flow data for alternative mining

- methods it would be inpossible to- show that a lower extractlon

rate would" gl.ve a better return on investments.



Ch

glves a. 1oc.d:m&, of £0.26 per ton of ore vhich rounds

The fldll‘e of VJZO OOO for Admini stration & aene:cal

off the operating cost at an even $5.00 per ton, . This

‘figure has a contived air, vwhich-impression is Heéightened

bJ the fact that the royelty figire of $100,000.does not

‘appear to be derived from the estimated ‘f'eVeﬂ‘o leus
poss;Lble, allowable rewllza,ulon cocts. '

(9

The 13.&{ ¢f data’ to cunoort nany of" the assumotlor\s Wf’lc.ﬂ
are basic to the study makes it difficult for us to accept
MeGremr's report as 2 searching study of the .Lcac’lblllt,f

of mining ,Bcown Lead Dep051t at ‘this tme.




- COMMONWEALTH OF AUSTRALJIA

y DEPARTMENT OF NATIONAL DEVELOPMENT
' TASMAN HOUSE, HOBART PLACE, CANBERRA ACT.
) Postal Addresx Box 850, P.O., Canberra City ~ : AR .. ._ } ‘ .
- Ielephone 496188 Telegrams. Natdev. ‘Telex. 62101_ - - _ . L

'I(t repIypleasvequofe.“‘ o PR . ) Northern DlVlSlOIl :

SRR -5 JUN 1970,
The Secretary, : - v -

 Department of the Interlor,.

CANBERRA. A4.C.T. 2600

- BROWN'S LEAD DFPOSTT = RUT JHIGLE, I.T.

"' ‘ 1 yefer to your letter 70/244 Seeking comments on
~the report "Brown's Prospect - a Financial Assessment™. by
G.W. McGregor of Conzinc Rlotlnto of Australla Ltd°

: 2. ' The report is a company internal report prepared' -
- in accordance with the instructions given as Appendix 1 to .
. the report. The instructions . and the report make a number

- of judgements and statements on important matters, the C
reasons and backgrounds for which are not set out .in. the -
documents, ”hlle this may be sufficient to meet the:

~internal needs of C.R.A. it does not give a satisfactory
appraisal of the feasibility of developlng the deposgit to
4those out51de the company° : _ :

3o _ Important matters Whlch are not explalned in the
- documents are‘_-, : oL . : :

o .+ (a) The basis of "C.R A..metal prlces" - These
. o - were £UK 85 per ton for lead ingots and
' 0 oo £UK 308 per ton for copper bars in March -
- 1969 when the London Metal Exchange prices
were £110 and £530 respectlvely at the '
same date,,- : v ,

(b) Why 8 mining. method was chosen which would -
: ‘recover only 13,600,000 tons of ore out of
" a total 1ndlcated sulphlde ore reserve of
20, 500 OOO tons., S

| Why a mlll size was chosen whlch would exhaust
the open-cuttable ore in less than 8 years. .

Why nlckel and_cobalt "cannot be recovered by
. flotation into a suitable concentrate for

further treatment". This is surprising; one

would normally expect them to be recovered




.tjéi/+j ‘f;_;

},w1th the copper flotatlon concentrate. It
- 1s also surprising that the company does not
.~ propose to pursue the matter of nickel and
- cobalt recovery very v1gorously in spite of
- the fact that, even at the low prices ’
- assumed in the report, there is a possible
~.extra net revenue of §6 000, OOO per annum..

(e) The details of the calculatlon of the D.c. F..

4. Apart from these substantxve matters there appear o
to be mistakes in the report in the method of calculating -

. the return per ton of metal. On page 36, parograph 4.1,

we calculate the lead payment per ton Pb in 5 concentrate
to be $A146.65. Again on page 37, paragraph 4.2 we calculate

~ the copper payment to be $A539.23. Correction of these

mistakes reduces the estimated revenue to $12,280,000 and

. - increases the estlmated operatlng loss to $1,706 OOO per
»vtannum, : o v

5. An estimate has beeﬁ made of'the 1ikely 1eadfahd},
~ copper revenue at March 1970 prices. A copy is attached.-

Because of the lack of detail on the time stream of capital -
expenditures, it was not possible to use these flgures to
assess the viability of a pos31ble proaect. S .

6. The feasrblllty ‘study does not take- 1nto account

-~ economies which could arise from some form of association

with the Rim Jungle operations, e.g. use of certain elements
of the township of Batchelor to effect a saving in the cost -
of housing and commwmity services Whlch 1s estlmated in the
report to be o3°8 mllllon. A

7. - . The development of Brown s by 1tself or p0851b1y
in association with other projects e.g. Voodcutters could

. help in establlshlng Batchelor as an important population
~and commwmity centre in the reglon and . thus make g s1gn1flcant

contribution to the development of the top end of the Lerrluorj.
We see this type ‘of development as being in line with the
thinking expressed in Mr. Swartz's recent Submission to-

Cabinet on Natural Resources Development Policy in the 70's,

where he sees the Commonwealth role as including the fostering:
of regional development in MNorthern AUSurolWQ and. in line . .

- with the—v1evs expressed in regard to the Mt "Fitch proposal..-

8. - In Summary therefore, in our v1ew, the C R.A. report R

does not justify a2 number of importent parameters used and is -
not a sufficiently comprehensive assessment of the fea31b111ty '
of developing the deposit. The report therefore does not -
justify the Government's accepting that the deposit is

incapable of development at this stage and the Company. should

- therefore be asked to wmderteke a more thorough snalysis of

the feasibility of developing the deposit., In meking such

:/’7?f°*’fﬂ°:1 l‘3,_;'{;ﬁf{g;fp*;:;};/iﬁ::r



a request we would See advantage in having a discussion with *: "
~ the Company to see if it can provide ansvers to some of the . . -

‘questions mentioned above and during which we cquld'indiCateLuf"
to the Company matters which we would wishjthe'feasibility -

study to.encompass., A prior -meeting between the two

" Departments would be useful in clarifying views,

9s .~ The development of a deposit of this size would;
on its own, be of real significance to the development of the
Territory. It is of additional significance because of the
possibility of its development being integrated in some )
degree with other projects in the Rum Jungle area and of the =
- additional impetus which it could give ‘to regional development.
It is our view therefore that this is a major project of = -+ .
importance to the development of the north of Australia and
as such a matter on which the primary policy responsibility
falls on this Department in. the same way as the McArthur -
‘River project does. Subject to any views which you may have, L
I suggest therefore that the approach to further negotiations -
with the company be carried out by the two Devartments in
- the seme way as arranged in relation to the McArthur River =~
negotiations. AT L L - con
10, I have suggested above that the next step should
- be for our two Departments to agree on an approach by the
. - Government to the Company in respect of their feasibility
study; however, I consider that, before doing so, we should
- resolve the guestion of Departmentsl responsibilities.
STy e o -

'i, Seéretarz



_Lead concentrates produced

"fLead content @ 50% Pb

. Revenue from 1ead~

LEA4D AND COPPUY YJV“NUE ARCH 70 PRIC“S)

“(Recalculatlon of revenues calculated on, pp 5 6 36 37 of Study)f

fr 141, ooo “tons. p. ao.g o

70 500 :";fﬁ;"lt o

As Smelter pays for 945* ) f' f‘f7' - 66 270~ "_; ]"itf,,‘x
Price U.A. (harch 70) £140 per ton k9,277, eoo o

_Less treatment charge @ 96 per ton consQ £' 846,000

i

' £8,431,800 = “A 18, 069 347

» Copper concentretes produced S =L 18 000 tons P. a. -

Copper content @ 205 Cu } = 3,000 i

.Smelter pays 1oop e @730 per ton ,i :  £2 628 ooo

- Less drartege @ 1 unlt per ton cons. R 131 400 :

'°7”="e2 496 600

.Deduct 1.3 U. S. cents per 1b Cu**‘ }::.<'j 43,680

'Deduct 915 U. S, per metrlc ton coqs.** o 114,300';'

Revenue from copper £2,338,620 = $A’5,Q11,335;

H

Total Revenne‘per.ennnm:at_March 70 prices o j$A23,080,682,

Lk Deductlon fcr metal losses 1n smelter

ww Treatment charges




;-Secretary,_ R : '
- pepartment of uatlonal Development,

L. k.\l_.j_,u.\.“'».‘i. GeTeTe 600

" Brovm's Lead Deoosit - Rum Junvle N.T. R

' I refer to your memorandum of 5 June commenting
on an internal report and financial assessment of the
a.ove projectd subaitted by vonzinc Hiotinto of iAustralia

. Ltd., following correspondence between the lHinister for the
Interior and the - uhalrman of the uodpany. S .

2. " Your commﬂnts are closely in line with polnts J’

 } which we had prev1ouu¢y concluded required further

discussion with the Company. . lowever, I agree that a :
prior meeting between the two Separtments would be usaful

for cla£1LVLn5 views oefore Lnuerlﬁb 1nto uch.discussions»_

3. - Jhll“ T am. hanpj that fu_uher negotiations '1th

the Conpany be ‘carried out bj the two ueourtments I do. not
share your. view that the primary poiicy responsibility -

3 falls on your Department. Under the present aamlnlutrative
arrangements between the two Departments the JMinister for-

wational Development has a policy responsibility for new -
ma jor Gov»rnmenc ana/or private projects of 1mportance to
the develoEmnnt of the north of uusuralla. :

4. - Development of the Brown's lead anposzt would

be of some local value but I seriously doubt whether it

“could be described as belng of importance to the develo.ment-
~of the north of Australia in the sanme way ‘as the mcArthur :
Kiver lead/zinc dopoclto_ The Brown's denosit is not a

major deposit - it is no more and probably fur less than - .
105 of the ore deposit at icArthur River.: and on the CompanJ s

' estimate would be worked out in seven years. Nor is it a

new deposit - it has been held under mlnpral leascs ;or over ;

12 yearo by a subs ldlary of u.R.n.‘

5% "’=3 The Companv hao been gra ted ‘almost COﬁtinuous"
- exenpltion from the manning provisions of Lrown's leases,

I regard it as the prerogative as the iliinister for the-
Inubrlor, on adv1ce from theAdmlnlst: tor, to rnqulre

e/




this Departaent to inveutigate the feJSlbLlity of developlnﬂ'?‘
a deposit held under lease and to advise him whether = L
-juatlllcatlon exists for allowing furuher exemptions from -
the manning provisions of the leaue.' This is the basgic :
_purpoge of the proposbd discussions with C.HeA. following
on the Hinister's correspondence w1th the Chalrman of that
" Company. : :

' 6,‘" o Ifin thé$iiohf”of these"obseroétions yoﬁ 3fili‘

wish to puroue your grogogal l subgeSt we mpet to alocuss

“1ihe matter.‘ L S

< (mes. swife)
Leputy‘_;ecretary o

ST Y A




. COMMONWEALTH bir Ausrnuu

DFPARTMEVT(n?NATunwu;DEVELOPMENT"-TE?VTJff‘

. TASMAN :HOUSE, HOBART PLACE, CANBERRA, A.C.T. , - P T

Poslal Address: Box 850 PO Canberra City - - o e T 7 , e
‘ Telephone 496188 Telegrams Natdev Telex: 6"101 (U S

In reply please quote: o L S : S 70/273 .

VThe Secretéry, L : 30JUL1970

Department of the Interlor, S
CAZ”B::R.R—E& C’TY. aUclo' 20000

"fBRowﬁ'vaEAD"DEPOSIT - RUK_JUNGIE, H.T.

: I refer.to your memorandum of 23rd June concernlng
the question of our. reepectlve responsibilities 1n relatlon
to the development of - Brown s Lead dep051t.v> - ~

I

2. B was SurUfL 2d 4o learn from this. of your. strong

-doubt that the developrent of Brovm's Lead deposit would be

important to the development of northern Australia partlcularly
in the sense intended:in:the admlnlstratlve arrangements s
between the two ueparumeats._ C S S

3; I ltk eg T 0'vour 11nwsuer's respﬁﬂSWb 11+1es ander
tne iining Ordinesxces, it was not,. of course, tre intention of
my memorandum that these ‘should be brought into’ questlon.'
However I would expe that 11,_after 1qvest1gat10n, the =
development of:Brovm's deposit seemed feasible, thé resultwng

.policy considerations would extend beyona the prov151ons

governlng a mlneruL leaee.

4. ' Other obeervaulons made in your memorandum 1ndlcate

a (l.LSpeu ity of viev 7S.beteen our Two Depariments as to th
31gn1f1canee of both. tpe size of the deposit and the_llfe_of

any mining operatlon. S ;;.,“'m.\<~u,«.»-«n‘.»- Y e

5. e In v1ev oo'uae Poreﬂ01ng and 31nee_my Departmen s' ;o
substantive interest arises in connection with the prospective

- development of the-deposit, I believe that, in the interest of

maintaining progress, -the best course of actlon now is to hold

over th3~”““SulO“'“"léﬁcftQ€ﬂla7 %eeﬂepeﬁov*;i;.for later
‘consideration while we jointly set to the task of satisfying.

ourselves as to the development . DOSSlbllltles of tne depos1t
in consultatlon w1tn the Company. : : :

6. . ‘ As a flrst step in-this dlrectlon T suggest that
as we are agreed on the de51ra0111ty of a meeting between
our. two Departments. eezo* a further approach . to. Cpe Compary
is made, this meeting vlgbt now be arranged..

axla ’
IR g:g%gf‘_
" goihy TR _92225221 . 'fie!ik;~jal,:* K
: [/or"l’?' /’ ‘ Lo 'a

o Seety -
AT e

Qm, e



- NT70/931:

The ecretary,
Department of National Development
(JJX.,NJBAJ.R.LXA . A. 'y \I l. e 2600 .

’»Attén'fcion‘: Bz, w."J‘. Riclke‘tt"s- RIS SIS P

'fBrownfé>Leed Deposit

: I refer to our recent correspondence,
. your reference 70/273, on the report by Conzinc
,Rioulnto of Australla lelted on BrOWn g lead deoositr,

' f“-,As dlucuosed over the teleohone today 1
enclose a drafi agenda for a meeting between our two
Departuents on the Coupany's ieuSLOLlltJ report.

Also enclosed is a summary of comments and possible
action on the reoort and a revised cash flow analjsls.

: o I shoulﬁ be oleased if you would let me
kmow when you will be available for a meeting,

( L. zhrenu)
for Secretary




. LEAD PRICES

Au%iEEllé o 'ﬁ' ﬂ12 Ldndon'Meféi’Exéhange  f}j*: 
(3 per ton) RECEE . (£stg per ton)

viiygg;” :j Mln Average' _ '}‘MaiA “;1.Min. kAverage
1959 200.00 200,00 200.00 5.4 6837 70.78
1960  2QQ}bo','éOo,oo : zoo oo f' 78.63  61.87  72.15
1961 200.00 190.00 198.70 68.30  57.63  64.20 -
  '7952n 190,00 15°?°0fv;164 26f\f-',62f30, 50,10 .. 56.30
1963 180.00 160.00 169.18  77.50 = 53.82  63.47
1964 350.00 51ao;ooﬂ.1239}34~‘;_ 154-50'5 177.00 101, 25 ;_ ';5{ff
1965 30000 250.00 281.14 ﬁ55.75;‘f'95{19?',115.oQHA~;j~ f~
1966 260.00 225.00 248.83 11150  78.33  95.15
1967 225;00 ;210.QQ: ;217:5d:j ‘ 95;38 :j 78;o6, '83 83!f[.i ; ’%
1968 230.00 210.00 218.55  108.87  91.25 10l 8
'  1969" | 290.00 23000 259.20  137.37 105.80 118.10

1970, | v29°¥dO'ﬁ‘290400‘ 290.00 . 127.08 ~ 141.90 135.18




1968 January :
Pebruary

- March

April -

June 
July

~August

- September

1969
""” , March

1970

‘October

Novenmber -

"December -

“Jénuary' ,
February @ -

April
May

~June a

July

CAwngust
September’
- October
November ..
December

Jénuéfy

February

- March

April -
lay -
June’

S July

- Australis
- (% per ton)

':”ffJ'Lééd.PricéSZV

210.0
. 210.0
-210.,0-

- 7.210.0

S 21000

212,67

-~ 230.0

- 230.0
© 230.0

- 2300

1230.0°
- 230.0
o 238.6

- 250.0

+290:0. 7
0 .290.0
.. ..290,0
. 290.0

271.6
275.0

.0 275.0 -
o 275.0 -
©275.0

-~ 290.0

290.0

. London lletal Exchanze -

1;](£Stg’pgrvton)5j1;& 

92.8 U
96.4
. 99‘,1
o 99.4
., 100.5
100,90
104.6
- 106.4 ‘ffﬂ

—
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-
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.
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L 141.9
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" Australisn Price of Tead

. Two producefs-bnly '

“-»"'Broben Hlll Ass001ated Smelters
’ Proprletry Limited;

- Electrolytlc eflnlng and Smeltlnc
Company of Austrella Limited.,

. Price de01ded by agreement between companies

- .,*1:e.:' o based on IME and Us price° |

;ele'f“;" L ] quofed_as“ffo;b. ex-Port Pirie.
TR
f§x§ o Domestlc Consumntlon |

PEREN For 1968, 62, 6OO tons lead consumed domestlcally
'Ze / . aonroxvmately 17% of total Aust ralian
) lead production,

‘”fLQ' o 2,;»}Uses for domestlc lead

- 45 per cent oatterles;

,w_
{

. 30 pefvcent cabiersheathing;

e remainder‘chemicals and alloys.

1

. . 2 milligrems of tetrae+hyl lead per gallon of 3

motor spirit

"}'- approx1mately 4 000 tons 1ead ver :
- annumj - , 4

- all tetraethyl lead imperted.
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