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Abstract. Federal environmental impact assessment legislation has existed in Australia since 1974. A number of
uranium mines have been developed in this time, utilizing a range of mining techniques, including opencut,
underground and in-situ leach. Projects have also been undertaken in a variety of geographical areas requiring
consideration of diverse biodiversity, cultural heritage and social impact issues. Assessment of uranium mining
proposals in Australia is also conducted in a climate of political opposition from a cross section of the Australian
community. This paper outlines some of the key issues that arose during recent assessments and which provide a
lead to the role of environmental impact assessment in environmental policy development. Issues are also
relevant to recent assessments on a replacement nuclear reactor, shipments of waste for reprocessing and
proposed assessments on proposals for low and intermediate level nuclear waste facilities.

1. FRAMEWORK FOR ASSESSMENT

Although the Australian constitution provides for State and Territory Governments to exercise the
primary role in land use management, including mining, uranium mining and nuclear matters
generally involve the Commonwealth Government directly in the decision making. Since 1974,
Commonwealth involvement in environmental assessment has occurred under the Environment
Protection (Impact of Proposals) Act 1974 (EPIP Act). The object of the Act is to ensure that
environmental matters are fully examined and taken into account in the Commonwealth's decision
making process. Under the EPIP Act, "the environment" is broadly defined as "all the aspects of the
surrounds of man", and the Act applies to matters that affected the environment to a significant extent.
Administrative Procedures established by statute under the Act specify the major elements of the
assessment process including determination of the level of assessment, scoping of guidelines, public
consultation, and the provision of advice and recommended conditions to Ministers giving approvals.
The Act does not provide an approval power directly for the Environment Minister.

Under this system, the environmental assessments generally inform approval decisions relating to
either foreign investment in Australia or statute based export approvals, the latter providing the
primary means for the Commonwealth to impose and manage any environmental conditions of
approval.

Australia has no significant domestic demand for uranium and almost all production is exported.
Export permits are required for shipments of uranium, and are issued by the Minister for Industry
Science and Resources under the Customs (Prohibited Exports) Regulations. Stringent controls have
been placed on exports by the Australian Government to ensure that the uranium exported is only
used for peaceful purposes. These nuclear safeguards require customer countries to allow
international inspectors from the International Atomic Energy Agency (IAEA) to verify that the
uranium is not directed into weapons programs. The Australian Safeguards Office (Department of
Foreign Affairs and Trade) monitors compliance with these requirements. The guidelines for the
peaceful uses of uranium developed by the International Atomic Energy Agency (IAEA) and are
incorporated into agreements that Australia requires with purchasers of Australian uranium.

All environmental assessments required by the Commonwealth government are integrated with
assessments required by the State governments. Under a joint assessment process, proponents are
required to prepare only one set of documents to satisfy the requirements of both governments.
Assessment reports are prepared jointly but with recommended conditions reflecting each
government's requirements and priorities.
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Australian environmental impact assessments must be undertaken prior to approvals being given, with
public consultation being required at an early stage. Although the Minister determines the level of
assessment, the responsibility for preparation of assessment documentation and associated costs is
borne by the proponent. The role of governments in environmental assessments is to establish the
guidelines for the assessment, ensure that the process is properly undertaken, particularly the public
consultation, and that on completion all impacts have been identified and fully assessed to ensure
fully informed decisions can be made. The Commonwealth legislation provides that assessments on
non- complex projects or those which are not controversial can be based on assessments already
completed within State or Territory jurisdiction without further public consultation. However major
projects, including all uranium mining and other nuclear projects are generally required to be assessed
at the highest level a requiring preparation of an environmental impact statement (EIS). Public
Inquiries may also be directed.

For projects requiring an EIS, public consultation is generally undertaken on the scoping of the
assessment and preparation of guidelines for an EIS. A draft EIS is also issued for public consultation
when Environment Australia is satisfied that issues have been adequately identified and are being
published in a manner that would be understood by the general public. All public comment must be
considered by the proponent in preparing a final EIS which must be submitted to the Environment
Minister. Environment Australia is then required to prepare an assessment report for the Minister.
These reports generally review the impacts and proposed mitigation measures and identify key issues
for consideration by Ministers. Environment Australia also advises the Minister on the adequacy of
the public consultation and the responses by the proponent. The Environment Minister is then
required to consider all matters and provide advice and recommendations for conditions to the
relevant Ministers) responsible for issuing approvals. Whilst there is no provision for merit appeals,
all decisions taken by Ministers under the EPIP Act are subject to appeal in the Federal Court. Whilst
appeals through the courts may be expensive it is not unusual for controversial projects including the
Jabiluka assessment to be appealed in this manner.

In July 2000 the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) came
into effect. By agreement between the State, Territory and Federal governments, this new legislation
provides for the first time in Australia, a clearly identified role for the Commonwealth on
environmental management. It introduces a system in which Commonwealth interest in environmental
assessment and approval of proposals is focused on matters of national environmental significance.
There are six matters of national environmental significance contained in the EPBC Act including
nuclear actions. As such all significant nuclear actions, including uranium mining and nuclear waste
facilities will require approval of the Environment Minister in future. The Act also establishes an
integrated regime for biodiversity conservation and for the management of important protected areas.

The new environmental assessment and approvals regime under the EPBC Act has a number of
significant differences to the system it replaces. The EPBC Act eliminates the use of indirect triggers
unrelated to environmental matters and Commonwealth involvement in environmental assessment and
approval is now triggered by actions that have a significant impact on matters of national
environmental significance. In addition projects affecting Commonwealth land or actions taken by the
Commonwealth agencies anywhere in the world are subject to the approval provisions of the Act.

2. MINING AND EXPLORATION HISTORY

Australia has some of the largest uranium deposits in the world, occurring in a variety of geological
and biophysical environments. Many of these are estimated to be economically viable low-cost
deposits. At present Australia is the sixth largest producer of uranium and there is significant potential
for an increase in production in the short to medium term.

The first uranium mining for radium products was conducted at Mount Painter in South Australia
between 1910 and 1931. Exploration for uranium in its own right began in late 1940s resulting in
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discovery and development of deposits at Rum Jungle, Mary Kathleen, Radium Hill and several
smaller deposits in the Alligator Rivers Region in the Northern Territory. Mining of these deposits
was undertaken throughout the 1950's and 60's without any direct environmental controls.

Encouraged by Australian Government and in response to predictions of increasing world demand for
uranium, exploration activity increased again in the late 1960s. Important new deposits were
discovered at Nabarlek, Ranger, Koongarra and Jabiluka (also known as North Ranger) in the
Alligator Rivers area of NT; at Beverley and Honeymoon in the Lake Frome area of SA; and at
Yeelirrie and Lake Way in WA. The Olympic Dam (SA) and Kintyre (WA) deposits were discovered
in 1975 and 1985 respectively.

Mary Kathleen mine was re-opened in 1975 and operated until 1982. The Nabarlek deposit was mined
in 1979 and the stockpiled ore was processed from 1980 to 1988 and the pit rehabilitated.

2.1. Ranger mine

The Ranger mine is located about 220 km east of Darwin in the Magela Creek catchment between the
South and East Alligator Rivers. Two large ore bodies were discovered about 2 km apart, designated
Ore body No.l and Ore body No.3, containing an estimated total of 100 000 tonnes of uranium oxide.
Ore body No. 1 contained approximately 20 million tonnes of uranium ore at an average grade of
0.25% yellowcake. Sixty million tonnes of waste rock was extracted with the ore, leaving a pit
700 metres in diameter and 175 metres deep.

Ore body No. 3 was slightly larger at 23 million tonnes and a slightly lower grade. Production at
Ranger began in 1981 and to date some 56 000 tonnes of uranium oxide had been produced. The
processing plant has a capacity of 3000 tonnes per year of uranium oxide.

The Ranger Uranium Environmental Inquiry was established by the Commonwealth Government in
July 1975 under the provisions of the Environment Protection (Impact of Proposals) Act 1974 (EPIP
Act) in response to significant public opposition to uranium mining. The presiding Commissioner was
Mr Justice Fox.

The terms of reference required the Commission to inquire into the development by the Australian
Atomic Energy Commission (AEC), in association with Ranger Uranium Mines Pty Ltd, of uranium
deposits in the Alligator Rivers Region of the Northern Territory. The Commission was specifically to
inquire into the environmental aspects of works, operations or expenditure by or on behalf of the
Australian Government and the AEC and other authorities. The terms of reference were wider than an
examination of the Ranger proposal alone and encompassed the Nabarlek, Jabiluka and Koongarra
prospects, as well as an examination of nuclear development and the generic issue of whether uranium
mining should be allowed to proceed anywhere in Australia.

The first report of the Fox Inquiry addressed the generic issues and was presented to the Government
on 28 Oct. 1976. The Report concluded that the hazards of mining and milling uranium, if those
activities are properly regulated and controlled, are not such as to justify a decision not to develop
Australian uranium mines. The report stated: "We are quite satisfied that, if properly regulated and
controlled according to known standards, these operations do not constitute any health hazard which
is greater in degree than those commonly accepted in everyday industrial activities".

The second report was presented on 17 May 1977 and dealt with the specifics of uranium mining in
the Northern Territory, particularly the Ranger mine. It recommended that uranium mining could
proceed subject to strict conditions regarding water management, tailings disposal, rehabilitation and
monitoring. The Fox report also recommended the establishment of a national park (Kakadu) to
protect the unique flora, fauna, landscape, material cultural values and habitats of the area, as well as
the establishment of a Commonwealth agency to oversee uranium mining in the Alligator Rivers
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Region. The Office of the Supervising Scientist (OSS) established in 1978, was the response to this
latter recommendation.

In June 1977, then the Commonwealth Department of Environment, Housing and Community
Development advised that, subject to proper safeguards, there were no environmental reasons why
uranium mining and milling in the Alligator Rivers region should not proceed.

2.2. Jabiluka

The Jabiluka (North Ranger) mine is yet to be developed. The site is located 230 km east of Darwin,
approximately 20 km to the north of the Ranger mine. Although the lease area is over 7000 ha, the
total area of disturbance would be less than 100 ha. The depth of the orebody together with
topographical and heritage constraints have dictated that the Jabiluka No.2 Orebody be developed as
an underground mine. There is a total ore reserve of 20 million tonnes at a grade of 0.2% uranium
oxide. The project owners intend to extract around 90 000 tonnes of uramum oxide over the life of the
mine.

A Commonwealth EIS for the Jabiluka mine was prepared and assessed in 1979, but the mine did not
proceed at that time. A change of Government in 1983 saw the incoming Government adopt a policy
to limit the uranium industry in Australia to those three mines already in operation. The Government
changed again in 1996 and the "Three Mines Policy" was abandoned.

A new EIS for the Jabiluka project in 1996 examined ERA's preferred option for an underground
mining operation, with the ore to be processed at the Ranger mill with the tailings disposed of the
mined out Ranger pits. Following approval of this proposal, the Traditional Owners of the Jabiluka
area indicated their unwillingness to consent to milling Jabiluka ore at Ranger. Consequently, further
environmental assessment was undertaken of the alternative development proposal, namely the
construction of a mill at Jabiluka to process the ore. A public environment report (PER) was produced
for public review. Following this assessment, the Jabiluka Mill Alternative was also cleared to
proceed, subject to a number of stringent environmental conditions.

The matters of greatest significance during the assessment of both Jabiluka mine proposals were
impact on living Aboriginal culture, social impacts of mining in the Kakadu region, tailings
technology and management, water control in a sensitive and high rainfall area and perceptions of
potential long term environmental damage to the unique biological resources of the Kakadu region.

The Jabiluka proposal was closely examined by the World Heritage Committee during 1998-1999.
Kakadu National Park, a World Heritage Area, surrounds the mining lease and the WHC examined
the potential threats the mine might pose to the values of Kakadu. In July 1999, the World Heritage
Committee confirmed that the Jabiluka project would not cause Kakadu's world heritage status to be
placed in danger. Nevertheless the project proponent has agreed to limit Jabiluka production until the
Ranger orebody is exhausted. This concession was in response to concerns held by some WHC
members that Kakadu would be adversely affected if two mines were in full-scale operation
simultaneously.

2.3. Olympic Dam

Olympic Dam is primarily a copper deposit with significant commercial levels of gold, silver and
uranium. The orebody is one of the largest polymetallic orebodies in the world. Total estimated
reserves are 11 million tonnes of copper, 300 000 tonnes of uranium, 400 tonnes of gold and
2800 tonnes of silver. Production began in 1988 and annual production is now 200 000 tonnes of
copper, approximately 4600 tonnes of uranium oxide, 2050 kg gold and 23 000 kg of silver.
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An Environmental Impact Statement was undertaken prior to the development of the mine and a new
EIS was undertaken in 1996 for a major expansion of the project. Although the mine had been
operating for a number of years there was considerable community interest in the expansion.
Following the assessment approval was given for the expansion project subject to conditions relating
mine technology, water usage from the Great Artesian Basin, tailings management and radiation
management.

2.4. Beverley and Honeymoon

Beverley and Honeymoon are aquifer deposits suitable for mining using the In Situ Leaching process.
The Beverley site is located on an arid plain between the northern Flinders Ranges and Lake Frome,
600 km north of Adelaide in South Australia. There is an estimated uranium resource of
16 300 tonnes, of which at least two thirds is estimated to be recoverable. Over a projected mine life
of 15 years, production of 600-1000 tonnes per year of uranium oxide is anticipated.

The Honeymoon uranium deposits are located south of Lake Frome, 200 km from Beverley, and about
300 km north east of Adelaide in South Australia. An estimate of the uranium reserve has not been
published, but is thought to be comparable to Beverley. The processing plant is being designed for
production of 1000 to 1500 tonnes of uranium oxide per year.

The assessment process for Beverley involved the preparation of an EIS and was finalized in 1998.
Concerns about excursions of mining and waste liquids into surrounding aquifers was the primary
issue dealt with in the assessment. In order to obtain environmental clearance of this project,
including permission for disposal of waste mining fluids into this aquifer, the proponent had to
demonstrate that the northern section of the aquifer was effectively isolated.

An Environmental Impact Statement has been directed for the Honeymoon project. At the time of
writing, the public consultation phase of the assessment has been completed and the proponent is
preparing a supplementary report addressing issues arising for public comment.

2.5. Prospective uranium mines

In addition to Ranger, Jabiluka, Olympic Dam, Beverley and Honeymoon projects there are many
other significant uranium deposits with prospects for development. These include Koongarra and
Angela (Northern Territory) Maureen, Ben Lomond and Westmoreland (Queensland) Manyingee,
Turee Creek, Kintyre, Lake Maitland, Yeelirrie, Lake Way, Mulga Rock and Oobagooma (Western
Australia).

3. ISSUES

Whilst every project has factors that are unique, there are some general themes that are common to the
environmental assessments of uranium mines in Australia. Details of the assessments can be found in
the references to this paper and the Environment Australia Website. Some of these issues are
discussed in detail in other papers being presented at this Symposium and it is not intended to
duplicate that work here. In particular, the impact of uranium mining on the aboriginal people and
World Heritage values in the Alligator Rivers Region is addressed elsewhere. Some key issues that
rose in recent assessments and which may be relevant to international considerations are set out
below.

3.1. Management of overseas impacts

The environmental assessments require that all impacts that might arise from the projects are
assessed. Because all the uranium oxide produced in Australia is exported, potential impacts from
transport, use of fuel in reactors and long term storage and disposal of nuclear waste had to be taken
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into account in the assessment. As detailed consideration of many of these downstream matters is
beyond the legal responsibility individual mining companies, Environment Australia requested the
Department of Foreign Affairs and Trade to prepare a report on these overseas impacts in co-
operation with the relevant industry Department. The report focussed on the management regime for
the peaceful use of Australian uranium established under the Treaty on Non-Proliferation of Nuclear
Weapons. The report also noted that Australia has entered into bilateral agreements with countries
which purchase Australian uranium to reinforce control over the peaceful use of this material. Whilst
there was a high degree of confidence in the management regimes for use of the uranium, there
remained a concern with the long term storage and disposal of nuclear waste. The issue of nuclear
waste was central to much of the public comment. Nevertheless Commonwealth Ministers accepted
that progress was being made and that technological solutions were likely in the forseeable future.
The issue remains a major concern for the community and will no doubt be a major consideration of
future projects.

3.2. Tailings management

The long-term management of tailings is a major concern with uranium mines. Although there is a
legacy of poorly managed tailings from most of the earlier uranium mines, recent mines generally
manage tailings in an environmentally acceptable manner. The tailings from Ranger and Nabarlek are
being disposed into the mine pits at Ranger. Eventually these pits will be covered and rehabilitated to
a standard that will enable the area to be incorporated into Kakadu National Park. The Ranger Mill
Alternative for the Jabiluka project also proposed that the tailings would be disposed of in the Ranger
pits. With the rejection of this option by the traditional owners, ERA proposed to mill the ore at
Jabiluka and place the tailings in cement paste in two specially constructed pits. The environmental
assessment highlighted concerns with this option because of the untried technology in a tropical
climate and the potential for seepage into groundwater. Although the risk was low, this option was
rejected by the Commonwealth because of the concerns of perceived risk to traditional hunting and
gathering and the ecological risk to the downstream wetlands. In the final stages of the assessment,
ERA agreed to the option of disposal of tailings into specially constructed deep underground cavities.
Whilst many modern mines, including Olympic Dam, use some tailings to fill underground stopes the
Jabiluka project will be the first in Australia where all tailings will have to disposed of in this manner.
Barren rock will be brought to the surface and used in the eventual rehabilitation of the site.

3.3. Radiation management

Radiation exposure in underground mines was a significant issue during the assessments of both the
Olympic Dam expansion and Jabiluka although actual experience with the Olympic Dam operation
provided valuable information on which to make initial judgements. As part of the assessments,
expert reviews were conducted by the Supervising Scientist and the Australian Radiation Laboratory
of the modelling forecasts of radiation exposure. Whilst there were differing views between experts
on some of the assumptions used in the modelling of exposure, sufficient information was available
on which to make judgements about the radiation management regime that would apply for these
underground mines. The expert reviews confirmed that it was not possible to predict exposure any
better than the estimates provided by the project proponents. The validity of the modelling forecasts
would nevertheless have to be confirmed through comprehensive investigation into the actual
radiation environment during development and operation of the mines. Final approvals for these
underground mines required a radiation management regime that included measures to establish
baseline radiation levels, finalization of the modelling and development of ongoing monitoring
programs. Other management requirements affected the design of ventilation systems, shielding of
surfaces and enclosure of workers in mobile equipment.
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3.4. Water management

The high environmental sensitivity of the Jabiluka area required detailed consideration of the water
management regime. High monsoonal rainfall and proximity of the mine to the wetlands required the
development of a total containment zone to ensure that runoff from any catchment containing material
with more than 0.02% uranium was stored in a retention pond for recycling or evaporation. Other
areas on the mine lease were also managed to minimize impact on streams and the wetlands. At
Olympic Dam which is located in an arid region, water management was focussed on water supply
and impact on groundwater rather than runoff. Modelling was undertaken to enable predictions to be
made of the impact of the mine on groundwater. Subsequent operation of the mine confirmed the
modeling predictions on the acceptability of groundwater impacts. Of greater significant was the
requirement for mine operators to source water for their operations from the Great Artesian Basin
some 200 km north of the mine. The borefields developed for Olympic Dam and the ongoing
monitoring regime have lead to a far greater understanding of the artesian basin and improved
management of the water resource. The mine operator has been able to reduce their water usage per
ton of ore over the life of the mine and made a number of voluntary contributions to improve
management of groundwater by pastoralists in the region.

The in situ leach mining projects at Beverly and Honeymoon raised serious concerns about their
impact on groundwater systems. The injection of an acid solution into the orebody and eventual
disposal of liquid waste into the aquifers were new technologies in Australia and generated
considerable public interest and significant opposition. At Beverley, Heathgate Resources was
required to establish to a high degree of certainty that the aquifer was essentially a fossil aquifer
before the Environment Minister considered that the project was environmentally acceptable. The
hydrogeology and geology of the area was subjected to independent expert reviews conducted for
Environment Australia. The geological structure containing the aquifers at Honeymoon is
significantly different than at Beverley and it remains to be seen whether or not disposal of liquid
waste will be environmentally acceptable at that locality.

4. CONCLUSION

Issues around uranium and the nuclear fuel cycle attract a significant level of public interest and
concern both within Australia and internationally. The radioactive nature of uranium necessitates that
its mining, processing and use requires environmental protection measures that must have a high
degree of reliability for unusually long periods of time. For these reasons the Commonwealth
government has recently confirmed through new legislation that uranium mining and other nuclear
related projects are nationally significant and require Commonwealth environmental approval.
Environmental impact assessment conducted in co-operation with State and Territory governments
will remain the primary key mechanism to provide the necessary information on which decisions
regarding approval will be made. These assessments will also continue to inform other decisions
relating to Australia meeting its international treaty obligations, including those under the Non-
Proliferation Treaty and the Convention on the Physical Protection of Nuclear Material.
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