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ABSTRACT

The history of uranium mining and milling in Australia is briefly

outlined, particular attention being given to the development of

Australia's only two operating mills, Nabarlek and Ranger, and its only

operating mine, Ranger. The latter project is used to illustrate the

prerequisites for development of the industry and the complex roles of

the various parties involved, equity holders, customers, financiers, the

securities industry, trade unions and the public, in establishing a new

mine.

The moves currently being taken to resolve the future of the industry in

Australia, particularly the examination of issues relating to Australia's

role in the nuclear fuel cycle being conducted by the Australian Science

and Technology Council, preclude any firm conclusions being drawn at. this

time, but the various options open to the Government are reviewed and the

record of Australian governments and unions and the attitude of the

Australian public are described.



1. EARLY HISTORY

Uranium ore was first mined in Australia in the period 1904 to 1910

for its radium content. Mines are located at Radium Hill and Mt.

Painter in South Australia.

Deposits were later discovered, and ultimately developed, at Rum

Jungle and El Sherana, both in the Northern Territory, and at Mary

Kathleen, in Queensland.

In the late 60's comprehensive geological mapping and some promising

aerial surveys by the Australian Bureau of Mineral Resources (BMR)

directed prospectors to the Alligator Rivers Region of the Northern

Territory.

i
! In 1969, a major uranium ore body was discovered 230km. east of

^ Darwin by a joint venture of Peko Wallsend Operations Ltd. ("PEKO")

x and the Electrolytic Zinc Company of Australasia Limited ("EZ").

This orebody gave birth to what has at times been the world's

largest producing uranium mine, the Ranger mine of Energy Resources

of Australia Ltd. ("E.R.A.").

The much smaller, but richer "Nabarlek" deposit of Queensland Mines

Ltd. was discovered shortly afterwards. Both Ranger and Nabarlek

deposits were found in what is now known as the Alligator Rivers

Uranium Province.
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By late 1971, sufficient data had been accumulated to establish the

viability of uranium mining at Ranger and Nabarlek. Negotiations

for the right to commence mining at Ranger began early in 1972 and

sales contracts between Peko and EZ and two Japanese electric power

utilities were approved by the Government. The Nabarlek owners were

pursuing a parallel course.

A change in Government occurred in 1972. The Labor Party, after 23

years in opposition, took some time to frame its minerals policy.

This caused a temporary hiatus in uranium development.

1974 The Lodge Agreement

To enable the Ranger Project to proceed, and to permit the Japanese

sales contracts to be honoured, Peko and EZ entered into the Lodge

Agreement with the then Labor Commonwealth Government on 30 October

1974. Under the Lodge Agreement, the Commonwealth was to retain the

uranium mined from the Ranger deposits and was to contribute 72.5%

of the project finance in return for 50% of the net sales proceeds.

1975 The Ranger Inquiry

On 16 July, 1975 the then Labor Government decided to institute the

Ranger Uranium Environmental Inquiry. The first report, issued in
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1976, concluded that mining, milling and export of uranium should be

permitted to go ahead under strict controls.

H was following presentation of the second Fox Report addressing

regional environmental considerations that the Government announced

its decision to permit uranium mining and export under stringent

regulations The Mary Kathleen Mine recommenced production soon

afterwards, but was mined out by the end of 1982.

In 1978 the Commonwealth Government and the traditional Aboriginal

land owners agreed on the terms under which mining would proceed at

Ranger. Stage 1 of Kakadu National Park was declared at about the

same time. Shortly thereafter construction got underway at Ranger

and Nabarlek.

Between them Ranger and Nabarlek are now generating uranium exports

worth around US? 300-million per annum. Supply contracts

approximate 50,000 tonnes U 30 g for delivery through 1996.

2. AUSTRALIAN RESERVES

Uranium exploration by private industry has resulted in the

discovery of several major reserves. Today Australia is estimated

to possess 30% of the Western world's reasonably assured resources



recoverable at less than US$ 30 per 1b U308. It possesses 31% of

the Western world's estimated additional resources in the same cost

category. It also possesses 10% of reasonably assured resources

recoverable at between US$ 30 and 50 per 1b U308 and 31% of

estimated additional resources in this cost category. This is

broadly illustrated by Table 1. Some allowance for the newly

discovered Roxby Oowns deposit has been made in the various

categories.

The Australian estimates have been released by the Australian Bureau

of Mineral Resources (BMR). In addition to the categories of

resources shown on the attached table, it is estimated by BMR that

there is a 75% probability that Australia has undiscovered potential

(Undiscovered Resources) amounting to more than 2,600,000 tonnes U

and a 50% probability that the Undiscovered Resources may exceed

3,900,000 tonnes I).

The pie chart as Appendix 1 visually conveys the importance of

Australia as a major world supplier of uranium.

3. EXISTING MINES - THE RANGER PROJECT

In 1979, the Commonwealth Government decided to sell its interest in

the Ranger project and called for tenders. The successful tender



-5-

involved the formation of Energy Resources of Australia Ltd.

(E.R.A.) a public company with 25# equity holding by overseas

interests who were to purchase approximately 75% of the output of

the mine.

E.R.A. was formed in February, 1980 for the development of energy

resource projects within Australia and with the specific purpose of

acquiring the interests of the Australian Government, the AAEC, EZ

and Peko in the Ranger Uranium Project. Such acquisition being made

on 12 September, 1980.

The equity structure of E.R.A. is given in Appendix 2.

A total ov about US$ 560 million was raised from loans and equity so

that E.R.A. could proceed with the Ranger Project.

In late 1979, when E.R.A. was first contemplated, the capital cost

of the Ranger project was estimated at $345 million plus interest

during construction. Some of this had already been expended by the

then project partners. The Government's share of this expense was

refunded out of the E.R.A. project loans. In addition, equity

capital was raised to finance the premium of $125 million required

by the Government to relinquish its 50 percent share of Ranger and a

US$55 million rehabilitation bond had to be negotiated. At this

stage the Ranger Partners possessed sales contracts which averaged

less than 10% of production over a ten year period at the nominal
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rated capacity of 3,300 s.t. U-jOg per annum. Detailed modelling

of the project, financing requirements indicated that it would be

necessary to sell the full output of the plant from commencement of

production at firm prices not much below the then current market

price for long term contracts (about US$ 40 per pound U3O0), a

price that had begun to fall. In addition, the capital repayment

schedule and the mining and milling investment plan had to be such

that the project would be highly competitive in the uncertain market

eight to ten years ahead.

The financing of E.R.A. was regarded by some as the most complex in

Australian mining history; not least due to the tight schedule

placed on the negotiations, which had to be conducted in a falling

market and to the political uncertainties that surrounded the

project. These related to the effect of a possible change of

Government and the threat of export bans by Australia's transport

and maritime unions. A further complication arose in accommodating

Japanese bank finance as part of the project loans alongside

non-recourse project finance provided by a consortium of major

European, Japanese and North American banks. In the end, all the

various components were interlocked. This involved a fairly novel

arrangement for an Australian mining company, whereby a large part

of production was taken by foreign shareholders who were either

end-users or intermediaries linked directly to end-users through

back-to-back agreements. It also entailed the raising of a then

record amount for a new Australian public float. The share issue
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was heavily over-subscribed and the shares came onto the boards at

more than twice their issue price-

Participation in a large mine, such as Ranger, as shareholder and

lender, exposes uranium buyers to a complex set of constraints and

conflicts of interest. Long term security of supply, shareholders

dividends and security on project loans are all enhanced by the

mining company's successful profit performance; but this may entail

the customer having to pay high prices for product in the early

years of the project when interest charges and loan repayments are

the highest and the company's financial flexibility the most

constrained.

The reserves, facilities and operational status of Ranger are

detailed in the Appendix 3. Current reserves of probable ore total

about 131,000 s.t. contained U^Og.

Ranger's production costs, including all capital and operating costs

for the establishment of the Jabiru town and loan servicing, places

it in the best quartile of all uranium producers, both current and

potential, when they are ranked in cost order. This statement is

based on surveys made by various outside organisations and would

also apply to the other existing mill and the other potential

projects in the Alligator Rivers Uranium Province.
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Firm cumulative sales through 1996 represent 93% of cumulative

production for the same period at nominal capacity of 3,300 s.t. per

annum and 11% of cumulative production based on a capacity of 4,100

s.t. per annum, well within reach of the existing plant.

As further commitments are made through new sales contracts, subject

to Australian Government Policy on uranium, it is intended to

increase production at Ranger from the present nominal capacity of

3,300 s.t. U-jOg per annum. This will be achieved through

"de-bottle-necking" the plant, it having already operated at this

level for short periods. Beyond this, a relatively modest capital

investment will be necessary to increase capacity to around 6,000

s.t.per annum. The exact timing will depend on success in securing

new sales contracts, but it is envisaged that the full expansion

will be in place before 1990.

Customers of E.R.A. are located in Belgium, the Federal Republic of

Germany, Sweden, the United States of America, Japan and the

Republic of Korea. Queensland Mines Ltd., with ore stockpiles

equating to some 10,000 s.t. U^Og has customers in France,

Finland and Japan for its Nabarlek Project.

4. POTENTIAL NEW PROJECTS

In 1970 and 1971 companies exploring for uranium in the Northern



-9-

Territory announced significant new discoveries at Koongarra and

Jabiluka in the Alligator Rivers area.

The discovery of the Yeelirrie Deposit in Western Australia was j

announced in 1972, as was the Lake Way deposit in 1977. In South j
i

Australia, Beverley was found in 1969, Honeymoon in 1972 and Olympic ;

Dam in 1975. Ben Lomond, a small Queensland deposit was also ''

discovered around this period. I

i
t

Jabiluka, a joint project between Pancontinental Mining Limited and i

Getty Oil Development Company Limited, has reserves of about 228,000

tonnes U^OQ.

Whilst these partners have been granted a 41-year mining lease by

the Northern Territory Government, Federal Government approval for

mining has been withheld and no sales contracts have been approved

to date.

Koongarra's developer, Denison Mines Limited, has recently

negotiated a royalty and equity arrangement with the traditional

Aboriginal landowners after lengthy discussions and delays.

However, the outcome is still subject to scrutiny and acceptance by

the Government.

Koongarra's reserves are estimated at approx. 13,000 tonnes lL0o

but Oenison has yet to finalise its Australian equity arrangements
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to meet the 75% minimum equity requirement of the Australian

Government.

It should also be mentioned that there would be strong opposition to

the development of both the Jabiluka and Koongarra projects even if

they were not uranium mines, due to their proximity to the Kakadu

National Park. The World Heritage commission has accepted an

Australian Government proposal to include the Park on its Heritage

list.

Western Mining Corporation ("WMC") has an interest in two major

projects, namely the Yeelirrie deposit in Western Australia (90%

WMC, 10% Urangesellschaft) and the Olympic Dam deposit at Roxby

Downs in South Australia (51% WMC, 49% British Petroleum Limited).

During 1982 the Yeelirrie project suffered a setback when Exxon

withdrew as a partner. To date no announcement has been made

concerning an alternative holder for Exxon's 15% equity or customers

for that share of the planned production Exxon was to have taken.

Olympic Dam, potentially a very large deposit, is unlikely to

produce for some years. A feasibility study is scheduled to be

completed this year with a decision to proceed expected to be made

after 1985. The advancement of this project will require favourable

economics for the two principal metals, copper and uranium, that
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would be produced from deep underground mining. The operation of

the mine will present a series of problems in optimising mining and

metallurgical recoveries. First production could be available in

the early years of the next decade. WMC has recently reassessed its

estimates concerning ore reserves and, whilst its figures are

unofficial, Olympic Dam could be the largest of the known Australian

uranium deposits.

A number of factors also stand in the way of other small uranium

projects such as Honeymoon in South Australia (approximate reserves:

3,600 s.t. U 3 0 Q ) , Ben Lomond in Queensland (approximate

reserves: 2,200 s.t. U3OJ, Beverley in South Australia (15,000

s.t. U^Og), and Lake Way in Western Australia (4,800 s.t.

U-JDg) whose reserves in aggregate total 25,600 s.t. U,Og.

The relative geographic positions of these deposits are shown on the

map of Australia attached as Appendix 4.

5. MINING METHOOS

To date, the major Australian mines have been open cut and have been

relatively simple operations presenting no problems in radiation

control. However, a number of the potential new mines will be

underground.
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6. FURTHER PROCESSING

It is considered unlikely that Australia will become involved in

other than the export of U30g concentrates in the foreseeable

future, although some of Australia's leading companies continue to

monitor closely the possibility of downstream developments. Due to

the current and foreseen state of over-capacity in the conversion

and enrichment industries, E.R.A. believes that Australian

involvement in further processing will not be economically viable.

7. URANIUM DEBATE

It is an interesting feature of the nuclear debate in Australia that

most opposition to mining and export of uranium is, in fact, focused

on questions such as non-proliferation and waste disposal. These

latter two considerations were enshrined in the Australian Labor

Party's policy as of July, 1982 as being major stumbling blocks to

development of Australia's uranium industry.

Overriding the minority supported opposition to mining is the

knowledge, confirmed by two separate Morgan Gallup polls twelve

months apart, that uranium mining is supported by more than two

thirds of the population.



•

-13-

Much is made of the position of Australia's trade unions,

particularly that of the Australian Council of Trade Unions (ACTU).

Notwithstanding the policies of a number of unions affiliated with

the ACTU, the development of the industry and the export of uranium

has continued without disruption and with the involvement of members

of a broad cross-section of unions. Quite recently the official

policy of the ACTU has caught up with the positive actions of its

key unions evident since uranium mining began.

Between 1978 and 1982, the Australian Labor Party's policy stated

that, upon achieving government, Labor would immediately halt

Australia's uranium mining and export. However, at its Biennial

Federal Conference in July 1982, that unequivocal policy was amended

to provide for a gradual phasing out programme which would allow

current producers such as E.R.A. to meet existing commitments. This

change was widely seen as a departure from the original hard line

policy. The Australian Labor Party, (ALP) was elected to office on

5 March 1983 to govern for the next three years.

In November 1983, after a comprehensive review by Government

officers the Labor Cabinet approved two new export contracts for

E.R.A., one with Wisconsin Electric Power Company and the other with

Virginia Electric Power Company. It has given approval for the

owners of the Olympic Dam project to complete their feasibility

study. However, further new sales from existing mines must await

the outcome of an examination of Australia's role in the nuclear
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fuel cycle being conducted by the Australian Science and Technology

Council (ASTEC) at the behest of the Government. The council is

expected to hand down its findings by the end of May. This is to be

followed in July by the ALP Biennial Conference, the first

opportunity for the Labor Party to give its blessing or otherwise to

the Cabinet decisions of November 1983. In the interim the Minister

for Trade has approved of E.R.A. entering into negotiations for new

uranium sales contracts with certain customers.

To gain a proper appreciation of the "climate" in which the uranium

industry operates in Australia, it is important to understand

something of the philosophies of the ALP.

The ALP has a strong ideological basis. Moreover, it is a party

which adheres to the principle that the party platform should be

laid down by the rank and file. This adherence to essentially

democratic procedures for policy formulation can at times impose

timing constraints on the party's ability to adapt to changing

circumstances in the political arena. National conferences of the

ALP are held every two years, the next being due in July this year.

However, in relation to uranium it is important to note that the

Whitlam Labor Government, which was in office from 1972 to 1975,

took up equity in Mary Kathleen Uranium Ltd. thus allowing that
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project to resume. The same government built the Arnhem Highway

linking E.R.A.'s Ranger mine to Darwin. Then in 1974 it was a party

to the Lodge Agreement which established the principle of a joint

venture to mine and process uranium at Ranger.

Thus, it can be seen that the divergence of attitudes that has been

evident within the Labor Party is somewhat paradoxical in that

Australia's uranium industry owes much of its development to Labor

Party initiatives.

Labor's hesitancy in regard to uranium mining is for the most part

based on humanitarian grounds. The party is deeply concerned about

the problem of waste disposal and the prevention of Australian

uranium from being used for other than peaceful purposes.

A measure of these concerns - and, I believe, an indication of a

constructiveness of approach - can be gauged by examining the terms

of reference, for the ASTEC inquiry:

ASTEC has been asked by the Commonwealth Government to conduct an

examination of the following matters:

(i) Australia's nuclear safeguards arrangements giving particular

attention to the effectiveness of the bilateral and

multilateral agreements and to the scope for strengthening

these agreements:
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(ii) the opportunities for Australia through the conditions of its

involvement in the nuclear fuel cycle to further advance the

cause of nuclear non-proliferation having regard to the

policies and practices of recipient countries:

(iii) the adequacy of existing technology for the handling and

disposal of waste products by consuming countries, and the

ways in which Australia can further contribute to the

development of safe disposal methods.

The examination follows recent decisions taken by the Cabinet and

the Caucus on a range of uranium issues. It should be noted that

ASTEC will not be reviewing decisions already made and announced by

the Government on the mining and export of uranium.

PROSPECTS FOR EXPANDED AUSTRALIAN PRODUCTION

Although Australia's current U 30 Q production remains relatively

low in the world supply.-demand context, the potential output from

new and expanded Australian mines is vastly higher. The economics

of production at some of these mine sites would appear to be

reasonably attractive, and these new projects would eventually be

able to replace smaller, higher cost mines in other parts of the

world currently in operation or those which have recently been
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closed. This will ensure a secure long term low cost tenure of

supply to those customers willing to support the Australian

industry's development.

f The growth in Australian resources, expressed as a percentage of the

western world's resources, can be used to illustrate the rate at

which economic uranium reserves have been first established in other

countries and then moved into higher cost or less certain

categories. Australia's low cost uranium (below US$ 30 per pound in

1983 terms) decreased from around 21% of the western world's low

cost resources at 30 June 1976, to 16.5% as at January 1981 but has

S since increased to 30#, partially as a result of a substantial

decrease in estimates for the United States and some other countries

and partly due to the establishment of new low-cost reserves in
i
' Australia.

# :

Cumulative world production of uranium to the end of 1983, as

)• reported by Nukem in March 1984, was 47,400 s.t. U 3 0 g . Of this

quantity the USA produced 10,300 s.t., representing a capacity

utilisation factor of about 5535, Canada 9,500 s.t. and South Africa

7,900 s.t. U308. The remainder came mainly from F r a n c e , Niger,

Gabon, and Namibia. Australia's contribution was 3,900 s.t..

World uranium production more than trebled in the 10 years to 1980

under the economic attractions of higher prices and rising demand.



-18-

However, production has increased more rapidly than nuclear power

utilisation and is now five years in advance of annual

requirements. Consequently, prices have been below previous highs

and world production figures have been declining over the past year

or two. i'he decline has been especially steep in the U.S. In the

circumstances it is unlikely that many new Australian export

oriented production projects will receive early market acceptance

before 1990. Thereafter Australia's market share should

dramatically increase.

The Ranger Inquiry noted in its conclusions in 1976 that the overall

development of the uranium mining and milling industry in Australia

would require co-ordination in respect of the timing and size of

plants to ensure that the programme is in accord with the available

market for yellowcake.

V
Whilst it is anticipated that the Ranger and Nabarlek projects will

be allowed by the Australian Government to proceed and to expand,

! the position regarding the potential Yeelirrie, Jabiluka and

• Koongarra projects is still unclear and is unlikely to be finally

clarified until July this year at the earliest. There have been

indications that these projects might not be able to go ahead. In a

third category, the Roxby Downs project could be allowed to proceed
i

to development, probably in the early years of the next decade. The

exact timing of such a project would be subject to a satisfactory

outcome of feasibility studies and an improvement in the market. In
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any event, supply and demand forces will probably preclude any other

than the proposed E.R.A. expansion coming to fruition in the

remaining years of this decade.

Sales will likely continue to be made on negotiated commercial terms

and on a long term basis subject to the observance of the Australian

Government's safeguards requirements and certain Government pricing

requirements as has been the case in the past. These requirements

have included a floor price mechanism which provided a means of

underwriting and stabilising the development of the industry during

its formative years. This in turn contributed in a significant

degree to producers being able to offer long term assurance of

supplies from the commencement of their projects.

As noted earlier, we expect that the Government will be announcing

its decisions on uranium policy in the near future. We have no

reason to doubt that Australia's rich uranium resources will be

developed to meet the bona fide energy needs of its trading

partners. Accordingly it is most likely that existing projects will

be optimised during the remainder of this decade and, that in the

next decade, new Australian projects will be developed to meet the

strong growth of demand expected at that time.

1121M
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ESTIMATEP RESOURCES OF URANIUM

AS AT 31 OECEMBER 1983 (1)

(Expressed as Tonnes U)

Cost Range to
US$80/kg U (2)
(US$30/lb U308)

Cost Range to
US$80 - 130/kg U (2)
(US$30 - 50/1b U308)

Algeria (5)

Argentina (5)

Australia (6)

Brazil (7)

Canada (8)

France

Gabon

India

Namibia

Niger (5)

South Africa

Sweden

USA

Other Countries (9)

Reasonably
Assured
Resources (3)

23,400

16,900

474,000

130,600

176,000

56,200

18,700

31,700

119,000

114,000

191,000

2,000

131,300

70,200

Estimated
Additional
Resources
Category 1 (4)

-

6,300

235,000

73,900

181,000

26,600

1,300

4,800

30,000

47,700

99,000

300

30,400

14,700

Reasonably
Assured
Resources

-

4,000

64,000

-

9,000

11,300

4,700

10,900

16,000

-

122,000

37,000

275,900

62,200

Estimated
Additional
Resources
Category 1 (t

-

-

128,000

-

48,000

6,300

8,300

14,600

23,000

-

48,000

43,000

52,200

36,600

TOTAL: 1,585,000 751,000 617,000 408,000
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Table prepared as of 31 December, 1983 by the Australian Bureau of

Mineral Resources.

( ) Oata for countries other than Australia from Uranium - Resources,

Production and Demand. Joint Report by the OECD Nuclear Energy Agency

and the International Atomic Energy Agency (Paris) 1984. No estimates

are available for the USSR, Eastern Europe and China.

( ) USJ> per kilogram U is the accepted international method of quoting

yellowcake costs and prices. These cost categories must not be confused

with market prices; previous development costs or profits are not

included. US? 80 per kilogram U = US$ 30/lb U308 approximately.

( ) Reasonably Assured Resources refers to uranium that occurs in

known mineral deposits of such size, grade and configuration that it

could be recovered within the given production cost ranges, with

currently proven mining and processing technology. Estimates of tonnage

and grade are based on specific sample data and measurements of the

deposits and on knowledge of deposit characteristics- Reasonably Assured

Resources have a high assurance of existence and in the cost category

below US? 80/kg U (US? 30/lb U308) are considered as Reserves.

( ) Estimated Additional Resources - Category 1 refers to uranium in

addition to Reasonably Assured Resources that is expected to occur,

mostly on the basis of direct geological evidence, in extensions of well

explored deposits and in deposits in which geological continuity has been

established but where specific data and measurements of the deposits and

knowledge of the deposits' charactistics are considered to be inadequate
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to classify the resources as RAR. Such deposits can be delineated and

the uranium subsequently recovered, all within the given cost ranges!

Estimates of tonnage and grade are based on such sampling as is available

and on knowledge of the deposit characteristics as determined in the best

known parts of the deposit or in similar deposits. Less reliance can be

placed on the estimates in this category than on those for RAR.

( ) National total published as mineable resources has been adjusted

by BMR for milling losses assumed as 10%.

(6) Data for Australia compiled by BMR as at 31 December 1983.

( ) National total published as in situ resources has been adjusted by

BMR for mining and milling losses assumed as 20%.

Q

( ) The resources for Canada are reported as being mineable at prices

up to Can $130 per kilogram U and between Can $130-200 per kilogram U.

( ) Austria, Cameroon, Central African Republic, Chile, Denmark

(Greenland), Egypt, Finland, Federal Republic of Germany, Greece, Italy,

Japan, Republic of Korea, Mexico, Peru, Portugal, Somalia, Spain, Turkey,

Zaire.



World total: 1.585,000 tonnes U

(Figures as
Austr ian Bureau o. Mineral Resources,

press release. March 1984
(Figures as at December 31.1983)

V
p(Figures as

Gabon
18,700

2

All figures expressed in wnn
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APPENDIX 2

E.R.A. CAPITAL STRUCTURE

The equity structure of E.R.A. is now:

Name

Electrolytic Zinc Company
of Australasia Limited

Peko-Wallsend Operations
Ltd.

Australian Public

Rheinbraun Australia Pty.
Limited

UG Australia Developments
Pty. Limited

Interuranium Australia
Pty. Ltd.

Oskarshamnsverkets Kraftgrupp
Aktiebolag

Japan Australia Uranium
Resources Development
Co. Ltd.

TOTAL

Shares
COOP)

125,000

125,000

57,500

25,625

16,400

15,375

4,100

41,000

410,000

30

30

14

6

4.

3.

1.

10.

100.

%

.49

.49

.02

.25

.00

75

00

00

00

To finance the acquisition of the interests in the Ranger Project and

to complete the construction of the Ranger Project, a Eurodollar loan

was raised from a consortium of banks led by J. Henry Schroder Wagg &

Co. Ltd., and the Continental Illinois National Bank and Trust Company

of Chicago, and from a group of Japanese companies.
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APPENDIX 3

RANGER MINE, RESERVES, FACILITIES AND OPERATIONAL STATUS

(i) Geological Ore Reserves and Stockpiles

Reserves, as ore and in stockpile, as of 1 July 1983, are

summarised in the table below.

Short Tons (s.t.) Short Tons (s.t.)
Ore % U3O8 Contained U3O8

No. 1 Orebody at 0.10%
cut-off
Ore Stockpiles 2,248,210 0.362 8,144

Proven ore 13,642,350 0.333 45,428
Probable ore 247,030 0.147 363

Total insitu ore 13,889,390 0.330 45,789
Total ore 16,137,590 0.334 53,933

No. 3 Orebody at 0.053!
cut-off

Probable ore 38,812,270 0.207 80,290
Possible ore 8,265,080 0.163 13,462

TOTAL 147,685

(i i) Mine and Mill

Commissioning of the open pit Mine started late in July 1981. The
Mine and Mill were in regular production at full design capacity on
1 October 1981.

Nominal capacity of the No. 1 Orebody open pit operation is 1.27
million s.t. of ore at 0.30% U3O8 per annum which is equivalent to
3,300 s.t. per annum recoverable U3O8 in concentrates. Actual
capacity is considerably higher to permit stripping and stockpiling of
lateritic and weathered ore so as to give a reasonably constant blend
of ore types being fed to the mill.
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(iii) Historical Production Figures

To 30 June 1982 a total of 4 3 million s.t. of material were extracted
from the pit. A total of 4.2 million s.t. of material were extracted
from the pit in the year to 1 July 1983. Outputs in excess of 6,600
s.t. per day ore have been achieved, when required, with regular
equipment and manning as against the design criterion of 4,400 s.t. per
day.

Milling Experience

Mill metallurgical recovery has been good from the beginning of
production. In 1981/82, despite it being the first nine months of
operation, a recovery of 88.5% was achieved compared with a design
figure of 88.3% for the mix of ore types treated. This recovery
improved in 1982/83 to 90.35% compared with the equivalent design
figure of 86.2% for the ore mix treated.

During the year to 1 July, 1983 production of U3O8 in concentrates
slightly exceeded the nominal design capacity of 3300 s.t. compared
with 2,571.1 s.t. in the nine production months of the previous year.
Tonnage has been held to the design figure but the mill has been
operated significantly above its design capacity for short periods as
part of a continuing programme of testing and improvement. For
example, though we had a strike for a few months last year causing the
loss of over 700 s.t. of production, the shortfall will have been fully
made up by 30 June this year as a result of operating the plant at an
annualised rate in excess of 4,100 s.t. for the past four or five
months.

Product grade has been well within specification and all deliveries to
customers have been made on or ahead of time. In fact, our problems
have been more related to holding back production, rather than meeting
commitments.


