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1. INTRODUCTION

By the year 2000 O.E.CD. estimates
indicate that somewhere between 27% to 33% of
the world's base load electrical energy will
originate from the nuclear fuel cycle.

Of all major pacific basin countries,
Australia seems unique in adopting a nuclear
policy which seems to ignore these projections.
Not only is there an apparent lack of
willingness to prepare for the "nuclear
millenium" but there is a tragic lethargy about
recognising the true value of fossil fuels in
industry and the real dangers of chemical
combustion in the global environment.

At this very time - in 1987 - Australia
should be preparing to compete on the world
markets for uranium and uranium hexaflouride
sales. In the Pacific Basin region she should
anticipate increased fuel demands from South
America, Japan, Korea and A.S.E.A.N. countries
despite the possibility that Canada and the
People's Republic of China might further
penetrate this market.

Even if Australia's first nuclear power
stations might well be postponed for another
decade or two, the country can ill afford to
lose the highly profitable markets of
i) Nuclear fuel manufacture and sale or leasing

ii) Nuclear fuel reprocessing and waste disposal
for the whole of the Pacific Basin region.

2. AUSTRALIAN PERSPECTIVES

In May 1984, the Australian Science and
Technology Council's Report to the Prime
Minister was tabled in Parliament. Chaired by
Professor R.O. Slatyer, the Report not only
recommended the expansion of the Australian
uranium mining and export industry, but proposed
the "phasing in" by this country of many stages
of both the "front end" and "back end" of the
nuclear fuel cycle industry. Many of its 25
recommendations have been advocated by
Australia's scientific and engineering
community, including this author, for two

decades. One can only hope that Australia's
elected government will recognise collective
wisdom, perceive global need, and not give in to
vociferous socio-poligical pressure groups.

The fundamental rationale behind the ASTEC
Report is quoted below:

"If international tensions are to be
reduced and the prospects of a peaceful
global environment enhanced, the importance
of national and international energy
security cannot be over-emphasised. It is
widely recognised that disruptions in the
supply of resources of any sort have been a
cause of international tension and, through
human history, have led to war. For a
modern society, no resources are more
important than energy resources. Indeed
the concern about the reliability of oil
supplies, already referred to, was a major
factor in the decision of many countries to
turn to nuclear energy. It follows that,
because of its substantial resources,
Australia can make a significant
contribution to the stability and
reliability of energy supply through its
uranium exports.

Assurance of reliable long term supplies of
uranium at reasonable prices will also
reduce the motivation for individual
countries to seek greater energy security
by carrying out more steps of the fuel
cycle, particularly reprocessing, within
national boundaries. Because enrichment
and reprocessing plants produce fissile
material in the form of enriched uranium
and plutonium, the interests of
nonproliferation are best served by having
such facilities in as few countries as
possible and having them under
international control. Reprocessing and
use of the separated plutonium and uranium
in conventional thermal reactors is, at
present and likely future uranium prices,
an expensive option compared with
once-through operations.
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The motivation for countries to move
rapidly towards the development and
utilisation of fast breeder reactors, which
are fuelled largely with plutonium, would
also be reduced by increased assurance of
supply. Fast breeder reactors can produce
as much fissile material as they consume
and so offer a high potential degree of
energy security, but their operation is
likely to be expensive compared with
thermal reactors. Alsor reprocessing is an
integral part of their operation and their
widespread use would lead to the
development of a considerable international
trade in plutonium, with attendant
proliferation risks.

Based on the foregoing points we have
concluded that, through being a reliable
long term supplier of uranium, Australia is
in a position to contribute significantly
to international energy security. By so
doing, Australia will also reduce to some
degree that desire security by the
reprocessing of spent fuel and the
commercial introduction of fast breeder
reactors. Although there is public concern
that, by being a supplier of uranium,
Australia is likely to contribute to the
proliferation of nuclear weapons, we
conclude that this is not the case and that
the risks of proliferation will be reduced.
Australian uranium is supplied under very
stringent safeguards against diversion to
use in weapons. Furthermore, there is good

. evidence that the imposition of these
safeguards has not deterred prospective
purchasers of.Australian uranium. Their
acceptance may encourage other suppliers,'
of nuclear equipment as well as of uranium,
to insist on comparable conditions. We
have therefore concluded that exports of
uranium should not be curtailed provided
that stringent conditions of supply are
observed".

Despite such expert technical advice, the
present status of the uranium mining and nuclear
industries in Australia is in a desperate
plight. The nuclear fuel cycle could be a true
"sunrise industry" for Australia, creating a
wealth of high technology jobs and peripheral
industries. Instead, apart from a limited
concession to uranium mining, the Australian
Atomic Energy Commission's functions have been
curtailed. The Government actively discourages
the development of a nuclear industry, and much
to the amusement of our Third World neighbours,
our nuclear teaching and research facilities and
schools, including Australia's only School of
Nuclear Engineering, have had their activities
severely down-graded.

3. PUBLIC ATTITUDES

At the beginning of 1986 Australia stands
at the cross-roads in respect of her full-scale
development of the uranium mining industry and
her potential involvement in other aspects of
the global nuclear fuel cycle.

With proven economically recoverable
uranium resources, which are possibly the
greatest in the Western world and the
possibility of effective market penetration to
meet the energy requirements of our
industrialised trading partners over the next
two decades, the Australian producers are
confronted with enormous challenges and
opportunities.

Unfortunately, the imponderable and
unpredictable socio-political interferences of
successive Australian governments with both the
free market forces and the informed realism of
technologists, economists and industrialists
could adversely affect the industry. Unless
care and discernment is exercised by our
elected decision-makers, Australia's reputation
as a responsible and reliable supplier of a
valuable fuel could suffer irreparable damage.

The Hawke Government's apparent willingness
to compromise the Labour Party's official
platform on uranium mining has, so far, enabled
two existing major producers to fulfull
contractural obligations. A third major
producer has been permitted to take first steps
to enter the market place.

However, the socio-political implications
of a Federal Government and the Caucus divided
on nuclear energy issues has already created
tremendous problems in State-Commonwealth
relationships. Antagonisms now exist between
Canberra and State Governments, which completely
transcend party political affiliations.

A typical example of this is in the
Northern Territory, where both Labor and Liberal
Parties, the Aboriginal people and the Northern
Land Council wish to see uranium mining proceed
at Jabiluka (Pancontinental) and Koongarra
(Denison). The declaration of State 2 of the
Kakadu National Park is seen by many as a
blatant example of political expediency. The
commonly held view, supported by professional
ecologists as well as legal counsel and
legislators is that the two projects should
proceed in their approved mining lease
"corridors". Their impact on the environment
would be minimal, in no way negating the tourist
potential of the area. It is further recognised
that the economic benefits to Aboriginals, the
Northern Territory and the Commonwealth of the
two projects would be enormous.
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The past twelve months has seen a dramatic
chanye in public attitude towards uranium
mining. No Australian government can ignore the
informed realism of the electorate and retain
its credibility. In a well written editorial (9
January, 1985) the Australian Financial Review
states:

"Tie fact th^t, according to the latest-
pui:1 ic opinion poll by th& Morgan Gallup
Polli 66% of the Australian electorate is
in favour of the mining and export o£
uranium for peaceful purposes should give
pnuse to most of those involved in the
Australian political process.

"This is a matter of considerable
importance to the course of domestic
politics over the next 12 months. There is
little doubt that v.he minority of
Australians who feel strongly opposed to
the raining and export of uranium will
continue to act as if the majority should
not only I.T? persuaded - which is a valid
cemocratic position - to oppose uranium
mining anO export but should be bullied
into preventing it. The latter is not a
valid demccratid position".

•1. WORLD OVERVIEW

Australia's low-cost uranium producers are
posed, together with their main competitors,
Canada and South Africa, to penetrate world
markets and to secure long-term contracts over
the next three to five decades.

Despite the recession in world industrial
growth and the frustrations ol" the American
nuclear industry, both slowly showing the
beginnings of a reversal in trend, the demand
fcr uranium from 1985 onwards will accelerate,
and by 199C should surpass production
availability.

The reason for this phenomenon is
threefold. First, some 60 American nuclear
power stations already completed and awaiting
licensing will be connected to the national grid
within two to thre<2 years. Many of the
utilities involved will eagerly seek Australian
uranium. Second, Australia's existing and
potential OECD customers for uranium are
increasing their installed nuclear generating
capacity by around 15-20% per annum. Finally,
Third world Coraecon countries are making
increasing bids for uranium contracts.

Many of Australia's great mining houses
have committed considerable capital for both
uranium exploration and "yellowcake" production,
knowing that the market has promise. It is now
up to our elected government to show informed

realism and responsibility in honouring existing
contracts and assisting in the promotion of new
ones.

With some 10% to 12% of the world's
electrical energy now being generated from
nuclear power stations and with the OECD nations
and most of Australia's northern hemisphere
trading partners intent on increasing the
nuclear component of their base load power
supply by 10% to 20% a year, no nation sitting
on top of what could now prove to be 30% to 40%
of the werId's prime fuel resources has the
moral right to either withhold supply or to
renege on existing contracts.

By the 1990s, the three main low-cost
producers competing for uncommitted global
contracts will be Australia, Canada and South
Africa. The penetration of Australian uranium
into wcrld markets is assured by projection of
demand by major international organisations such
as the European Nuclear Energy Agency, the
International Atomic Energy Agency and the
International Energy Agency. Their careful
assessment of the need for both "yellowcake" and
enriched uranium is supported by many reputable
university research groups and national energy
policy planners. The consensus appears to be
that by the year 2000 aroriid 25-30% of global
electricity energy needs will be met by what is
now considered to be the safest, most economical
and environmentally the most desirable form of
base load energy supply - the fissioning of the
atom. Added to the need for electrical energy
will be the continually increasing demand for
uranium to supply process heat for industry and
for nuclear marine propulsion.

Among Australia's established customers for
uranium and potential customers with whom we
have signed bilateral treaties are many nations
which already have nuclear capacities in excess
of 30%. Some US States have exceeded a 70%
reliance on nuclear energy, in all, there are
now over 340 nuclear power stations, operating
in 31 countries with a firm commitment to
nuclear power programmes by at least another 20.
In 1984 33 new reactors were connected to
national electricity grids. Their combined
capacity was greater than that of the
Electricity Commission of N.S.W.

Among Australia's customers for uranium are
some of the most technologically advanced and
heavily industrialised nations in the world.
Their nuclear programmes are impressive (as
shown in Tables).

5. ECONOMIC ADVANTAGE IS CLEAR

The IAEA, in reviewing three decades of
commercial nuclear power plant operation for the
production of electricity, reports that nuclear
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reactors have now accumulated approximately
3,600 reactor-years of operating experience.
They have generally shown a clear economic
advantage compared with conventional fossil
fuelled power plants, and greater degree of
reliability and safety. Near term uranium
requirements (1981-1990) will be mainly
determined by the reactors in operation and
under construction. For the world outside the
Centrally Planned Economic Areas (WOCA) the
requirements for natural uranium could increase
from around 30,000 tonnes in 1980 to between
53,000 and 65,000 tonnes per annum in 1990.

In the mid term (1991-2000), there is
increasing uncertainty as to how many reactors
will be built, but it is likely that the light
water reactor (LWR) will continue to be the main
type installed. This is reflected in the ranges
of the prc-je..LC-d uranium requirements which will
increase fron 64,000-85,000 tonnes in 1995, to
80,000-130,000 in 2000.

In the long term (2001-2025) , there is a
very high uncertainty in the projections and the
introduction of advanced reactor systems could
lead to a marked reduction in uranium
requirements. It is projected that the minimum
uranium requirement in this period would be
between 100,000 and 150,000 tonnes per annum.
Much higher demands in excess of 250,000 per
annum, could arise towards the end of this
period of nuclear growth if high and advanced
reactor types are not employed on a substantial
scale.

Opposition to uranium mining on the grounds
of nuclear proliferation assumes a nexus between
civil nuclear programmes and military
technology, if the nexus exists, it is as
remote as that between the drilling for oil and
the production of napalm.

It is commonly believed that plutonium
produced in commercial power reactors can be
diverted to weapons use. It is a fanciful
notion possible only if immense technology is at
one's disposal. Countries already possessing
nuclear weapons have massive investments in the
plant and skills necessary to develop nuclear
explosives. They also already have the weapons.
The market for uranium and the existence of
commercial reactors has no impact on the weapons
already built.

The objectives of non-proliferation
measures are to ensure that no new-comers join
the nuclear weapons club. The system for
ensuring that membership is frozen is the
Nuclear Non-Proliferation Treaty (NPT) . That
Treaty recognises that the peaceful use of
atomic energy is necessary for world stability
but requires that nuclear transfers between
signatory countries are made under international

Atrmic Energy Agency (IAEA) safeguards and
conditions.

IAEA safeguards have been supplemented in
Australia by the negotiation of supplier/buyer
Government bilateral agreements covering
physical security, reprocessing, material
accounting etc.

The purpose of the safeguards system is to
detect any diversion of material amongst
non-weapon states, and to the extent that it lias
worked to date it can be judyed efficient.

Australian Uranium

Uranium as U-308 ('Yellowcake') is the
starting point of the nuclear fuel cycle.
Uranium, in its various forms, is rot a
particularly rare element and occurs in most
parts of the world in different amounts.

Australian Atomic Energy Commission
estimates of major uranium resources in 1983
were:

COST RANGE TO

Australia
Brazil
Canada
France
Gabon
India
Namibia
Niger
South Africa
USA

US?30/lb U-308

Reasonably 000
Assured tonnes U
Resources

314
119
215
59
19
32
119
160
247
180

Estimated
Additional
Resources

369
81
370
28
-

.i.

3'i

53
84
654

Based on resources, Australia ranks first
among nations. However, when current production
and world uranium supplies are examined,
Australia's potential dominance is less evident.

The Chairman of Nuexco, addressing the 19d3
General Electrical Fuel Conference in South
Carolina in May saw fit to describe Australia's
position:

"Australia has the world's largest known
uranium reserves. A single orebody, Roxby
Downs, contains almost 3 billion pounds -
enough to fuel the entire world at today's
rate of consumption for 40 years. Numerous
lesser deposits, large by U.S. standards,
also exist.
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"Australia, however, has difficulty
becoming a factor consistent with her
potential. In fact, Australia seems
determined to 'shoot herself in the foot'
at every step. Neither developed resources
nor a reliable supplier image have fully
materialized.

" — Vacillations by the Australian
Government have placed Australia in a
position where some view it as a 'supplier
of last resort'. Australia may be more
reliable than perceived, but buyers are not
easily convinced".

If Australia is a Goliath on the resources
front, it is already being threatened by its
David: indecision at home.

In spite of its potentially predominant
position, Australia in 1985 has only two
producing uranium mines; Ranger (Energy
Resources of Australia) and Nabarlek (Queensland
Mines Limited).

Yet in each company's relatively short life
they have demonstrated returns to the nation
which indicate the fundamental good sense of
mining and exporting Australian uranium:

Export income (for both projects
from commencement of exports to
June 1983)

Aboriginal payments (for both
projects from commencement of
exports to June 1983)

Payments for mining leases (for
both projects from commencement
of exports to June 1983)

Direct royalties to governments
(for both projects from commence-
ment of exports to June 1983)

Taxation liability

(Estimated)

$590.0 million

$22.5 million

$5.6 million

$7.6 million

$131.9 million

Of equal importance is the creation of over
500 permanent jobs in the Northern Territory.
Both companies enjoy stable industrial relations
and their workforces command above average wages
and conditions.

Aboriginal communities have benefitted both
from the distribution of royalty income and by
direct gains from employment and the provision
of worthwhile goods and services.

The economy of the Northern Territory is
the recipient of local expenditure estimated at
$20 million per annum and the resulting
multiplier effect passes on that revenue to a
wide cross section of local business.

There can be little doubt that Ranger and
Nabarlek are valuable contributors to national
and regional economic prosperity. The reason is
sim: Le: the sale of Australian uranium
contributes to international energy stability
and the rewards flow back to our nation.

For the personal or corporate investor the
potential return on investment in the Northern
Territory uranium industry looks impressive.
The prospects of commencement of operations by
Pancontinental and Denison are still clouded.
However, shares in these companies are still
attractive. The South and Western Australian
uranium prospects might require a long term
development programme.

The international Marketplace

A fundamental difference between uranium
and Australia's other raw material exports is
that Australia is purely a supplier: it has no
domestic consumption of uranium. This means
that the marketplace for uranium is far from our
shores and remote from the understanding of
average Australians.

Australia is currently supplying around 12%
of world uranium production. The other
suppliers are:

Canada
USA
South Africa
Niger and Gabon
Namibia
Europe and other

22%
16%
16%
11%
11%
12%

It is estimated that by 1990, if
Australia's policies remain in limbo, the
position will change so that Canada will supply
around 31%, the USA will drop to 13% and the
rest will stay roughly the same.

Therefore although sitting on the largest
reserves in the world, Australia is expected to
play second fiddle to Canada and South Africa
for the next two decades. That situation is not
due to lack of demand.

Ranger and Nabarlek have long term
contracts with principal nuclear energy
consumers.

Ranger: Belgium
Federal Republic of Germany
Japan
Republic of Korea
Sweden
USA

Nabarlek: Japan
Finland
France
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Ranger, currently producing at 3,000 tonnes
D-308 per annum, has the ability to double plant
capacity by modest capital expenditure anil
elevate itself to the largest producing mine in
the world.

Nabarlek, although only a short term
project in terms of ore reserves, has unsold
capacity which could take in to the next decade
while exploring for further reserves.

Roxby Downs is estimated to have over a
million tonnes of uranium in a single orebody -
the world's largest deposit.

Department of Trade figures placed uranium
tenth on the list of export income earners in
1982/83, only slightly behind nickel.

Coal
Wool
Meat
Iron Ore
Alumina
Wheat
Sugar
Barley
Nickel
Uranium

$A million

3077
1713
1678
1601
1352
1343

552
488
375
360 O.4M lbs U-308)

Without further expansion, uranium income
will stay around the ?400 million mark in real
dollars for the life of the two existing
projects. At the same time, Canada's estimated
production and export is planned to expand (see
Table below).

CANADA: URANIUM CONSUMPTION AND PRODUCTION BALANCE

(Millions of Pounds U-308)

1983 1984 1985 1986 1987 1988 1989 1990 1991

PRODUCTION
less
CONSUMPTION1

l e s s EXPORTS2

equals
BALANCE3

20.924

2
19

( 1 .

. 9

. 8

. 8

7)

32.1

31.0
18.6

3 . 2

31.4

3 . 0
19.1

1 .0

31.9

3 . 3
18.5

9.61

31.9

3 . 5
17.0

1.4

31.9

3 . 8
17.0

11.1

31.9

3 . 5
17.1

11.3

31.6

4 . 1
16.7

11.1

4
14

12

. 0

.7

. 9

1 Nuexco estimate of contracts already in place.
2 Nuexco estimate.
3 The algebraid sum of annual uncommitted nroduction and annual change in inventory.

Thus, while Australia prevaricates on the
imagined pros and cons of uranium, Canada is
geared up to reap the harvest.

There is no doubt that Australia could
supply larger quantities to the world market if
production was possible and domestic commercial
policies became pragmatic.

Restrictive commercial policies and public
indecision about Australia's future development
of uranium reserves are simply transferring our
comparative advantage (arising from huge
reserves at relatively low production costs) to
competing countries.

As the competing countries increase their
investments in uranium mining so they lock
themselves into maintaining market share in the
face of new entrants.

In simple terms, once you miss the boat the
energy required to catch it becomes a
disincentive to even trying.

The question must be asked: Why is
Australia determined to exclude itself from a
long term market of such fundamental
significance to world economic growth and such
magnitude of potentia1 revenue?

As the world's existing nuclear armouries
are the real threat to peace, any withholding of
uranium supply by Australia, or any action
prejudicing our participation in the full
counsel and surveillance role of the
International Atomic Energy Agency is the height
of irresponsibility.

The more a nation such as Australia becomes
involved in both the technology and energy
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b-rategies of uranium; the ;nore the developed
".ations of the world show a willingness to share
peaceful nuclear developments with ":he Third
World, the less become the tensions associated
with technological imperialism.

The future of the eight billion inhabitants
of plant Earth around the year 2020 will be
vitally influenced by our recognition of the
above facts today. Uranium is not a tool of
political gamesmanship. It is the only viable
option for the maintenance of the increasing
energy needs of mankind for at least the next
five decades.
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TABLE 1

KNOWN MINERAL RESOURCES IN KAKADU NATIONAL PARK AND SURROUNDS

(Based on information from the Northern Territory Department of Mines and Energy;

and for Coronation Hill from
Noranda Pacific Limited Prospectus, June 27, 1985.)

DEPOSIT

'Jabiluka 2

Jabiluka 1
Ranger 1, No. 3
Ranger 1, No. 1
Koongarra
Ranger 68
Coronation Hill
Gubberah Gossan
Nabarlek

MINERAL

Uranium
Gold
Uranium
Uranium
Uranium
Uranium
Uranium
Gold*
Zinc
Uranium

RESOURCE POTENTIAL
(t = tonnes;
tt = thousand

tonnes)

202.4 tt
11.0 t
3.3 tt

57.6 tt
57.4 tt
12.3 tt
5.5 tt
4.0 t*

150.0 tt
11.8 tt
(mined)

TOTAL
VALUE

VALUE

s
(billion)

19.18
0.23
0.31
5.46
5.44
1.16
0.52
0.08*
0.16

1.11

533.65
billion

* Does not include the PGE (platinum and palladium).
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FIGURES 1 AND 2 .

Figure 1 Western World uranium supply and demand

— — Contracted supplies (NUKEM, Sept 83)

Reactor demand (NUKEM, Sept 83)

Uranium production (NUEXCO, Oct 83)

Reactor demand (NUEXCO, Oct 83)

1883 1964 1985 19U6 196? 1990 1991 ISS2

30«

1980 1981 1990 199'. 1980 1965 1990 IM}

NOF.THAMCRIC* PACIFIC

Figure 2 Fuel sources for electricity generation

PERCENIAGE SHARES

IOOH

60« .

«0« .

« 0 » -

»«-

to

Coil

i

It« IS« IWO IS9J
IUHOPC

429


