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AUSTRALIAN NUCLEAR SCIENCE
& TECHNOLOGY ORGANISATION

LUCAS HEIGHTS SCIENCE & "TECHNOLOGY CENTRE, NEW ILLAWARRA RO, LUCAS HEIGHTS, NSW

PRIVATE MAIL BAG 1 MENAI. NSW 2234
General telephone (61 2) 9717 3111
General facsimile (612) 9543 5097

20 September 1996

The Hon Peter McGauran MP
Minister for Science and Technology
Parliament House
Canberra
ACT 2600

My dear Minister

In accordance with Section 63M(1) of the Audit Act 1901, I am pleased to present the
Annual Report of the Australian Nuclear Science and Technology Organisation for the
period 1 July 1995 to 30 June 1996.

Audited Group financial statements for the year ended 30 June 1996 are disclosed in the
Report. Also included in accordance with Section 63M(2) of the Audit Act 1901 is a
Report by the Auditor General.

Yours sincerely

C R Ward-Ambler
Chairman
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'INSTO's Mission
To provide expert scientific and technical advice across the nuclear fuel

cycle to government and to support Australia's national strategic and nuclear
policy objectives.

To operate large nuclear science and technology based facilities in Australia
and overseas for the benefit of the Australian research and development
community, including postgraduate students and staff in the higher education
sector and for industry.

To undertake research on specific topics to advance the understanding of
nuclear science and the nuclear fuel cycle.

To apply resulting technologies and other relevant, unique capabilities to
focussed research and development and other scientific activities to increase the
competitiveness of Australian industry and improve the quality of life for all
Australians.

Enabling Legislation
The Australian Nuclear Science and Technology Organisation (ANSTO) is

a body corporate established by the Australian Nuclear Science and Technology
Organisation Act 1987 as amended by the Australian Nuclear Science and Technology
Organisation Amendment Act 1992. The functions and powers of ANSTO are set
out in Part 2, Section 5 and 6 of the Australian Nuclear Science and Technology
Organisation Act 1987 and Section 4 of the Australian Nuclear Science and Technology
Organisation Amendment Act 1992. See also Appendix 4, Functions of the
Organisation under the ANSTO Act.

Statement of Compliance

This report is written according to the reporting guidelines provided for
statutory authorities in Requirements for Departmental Annual Reports,
published by the Department of the Prime Minister and Cabinet in 1994 and
updated in February 1996. An index of compliance is provided in
Appendix 5.
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Members of the Board

Ralph Ward-Ambler

(Chairman),
Company Director,

appointed on
2 December 1993

until 30 June 1996.

Professor Helen Garnett

Executive Director, Member of
the Board by virtue of Section
9(l)oftheANSTO Act.

DrDon Williams

(Deputy Chairman),
Company Director,

appointed on
2 December 1993

until 30 June 1996.

Dr Jbny Gregson

Primary producer, Company
Director, appointed on
2 December 1993 until
30 June 1996.
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Beryl Ashe

Trustee of a Superannuation Fund, appointed on
2 December 1993 until 30 June 1996.

Sandy Hollway

Previously Secretary, Department of Industry, Science
and Technology, appointed 20 December 1993, resigned
on 22 March 1996.

Dr Colin Adam

Deputy Chief Executive, CSIRO, appointed on
2 December 1993, resigned on 18 June 1996.
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Chairman's report
This is the 44th Annual Report of ANSTO or its predecessor, the

Australian Atomic Energy Commission (AAEC), and my final report as
Chairman of ANSTO. The principal task for my colleagues on the Board and
I over the past three years has been to review and redefine the basic mission of
ANSTO, to ensure that its efforts are focussed on the mission and that
management and review processes are in place to enable the Board, and thus
the Parliament, to know that its obligations under the ANSTO Act are being
fully discharged. A mission review, using consultants of world status, was
completed in December 1994. The implementation of the recommendations of
that review has taken much of the ensuing time.

The recommendations of the review have been considered and in most
part implemented. The result is an ANSTO which has made great gains in
focusing its efforts in ways that support industry, academia and government,
whilst always aiming at excellence in the manner in which it carries out its
research, provides advice, interacts with its stakeholders and operates its
facilities. How this has been done and is being done is reflected in the body of
this report.

There are, however, two major recommendations which have not been
implemented and both of these require decisions to be made outside of the
jurisdiction of the Board. These concern the issue of a replacement for HIFAR,
the research reactor at Lucas Heights, and the final disposal of spent fuel.

On 26 January 1996, HIFAR completed 38 years of operations. Its design
was established over 40 years ago. Of the other five research reactors of similar
design to HIFAR, three have been decommissioned and one extensively
refurbished; only the reactor in Denmark remains in full service in its original
mode. At the time the AAEC was created and HIFAR planned, the tasks
confronting the management were clearly identified. Australia was to respond
to the challenges of the dawning nuclear age, establish for itself a significant
source of nuclear expertise and prepare Australia to generate some of its own
electricity using nuclear fuel. About 18 years later the Commonwealth
Government dropped its plans to build power reactors in Australia. Almost
simultaneously, extensive new uranium resources were discovered and soon
afterwards mined. This fundamental decision caused the AAEC to substantially
redirect its research and other activities, while continuing to heavily use the
HIFAR reactor in research.

The seventies and the eighties saw the Organisation responding to
continuing shifts in national perceptions, reflected in the decisions of the
governments of the day, about the role of nuclear energy and research in
Australia. Throughout this period, the benefits were in two principal areas: in
technology transfer as spin-offs of mainline projects; and in the maintenance of
national technical competence in nuclear matters and the support of
government in relevant national and international fields.

The mission review of 1994 focussed intently on the need for a
commitment to an on-going research reactor capability, which it saw as a
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fundamental component of any strategic plan for Australian nuclear science
and technology into the 21st century. Pursuit of the agreed mission requires a
replacement research reactor or the existing one to be refurbished. If one of
these options is not endorsed, the only realistic option is to shut down the
existing facility, abandon reactor-based research and isotope production, and
commence a lengthy and costly decommissioning. It is my view, and that of the
Board, that the Government must endorse an orderly process and timetable to
enable a rational decision to be made. The alternative will be an hiatus in the
provision of nuclear services and products. A critical factor for consideration is
the advice of the regulator, the Nuclear Safety Bureau (NSB), which recently re-
emphasised that unless a major upgrade of safety-related equipment is effected,
it will not authorise ANSTO to operate the HIFAR reactor beyond about 2003.
To meet the NSB's target date, ANSTO has advised the Government that it will
need to initiate a substantial program of work in the 1996-97 financial year.
Expending the resources needed for such a program is clearly not desirable if
a replacement option is to be pursued. The gathering of necessary data to
enable government to determine any course of action is now vital, as is the will
of the government and the community to address the decisions.

The other recommendation of the mission review which remains
unresolved is that of implementing means for final disposal of spent fuel. In
October 1995, the then Government announced its decision to reduce the
inventory of HIFAR spent nuclear fuel, rejecting the alternative of constructing
further temporary storage facilities at Lucas Heights. (Completely safe
temporary storage has already lasted 36 years for some fuel elements.) These
decisions included the shipment of 114 elements to the United Kingdom during
1996 for reprocessing and ultimate return of the resulting reprocessed wastes.
Options for managing the remainder of the fuel from the operation of HIFAR
until 2003 were noted. Decisions on these options also require urgent
consideration. Terms need to be negotiated for the reprocessing or disposition
of the remainder of the spent fuel with UK and US organisations and plans
made for the long-term storage of resulting waste. Alternatively, or in
combination with other methods, a domestic option of incorporating into
Synroc the long-lived intermediate level radioactive waste from conditioned,
spent fuel needs to be evaluated. This last alternative would serve to
demonstrate Synroc as a leading technology.

In the broader context, nearly a quarter of a century has passed since the
government of the day dropped plans to proceed with the use of nuclear energy
for power generation in Australia. No major long-term and comprehensive
decision has been made since on the role Australia wishes to play in nuclear
technology, either nationally or internationally. This Annual Report indicates
many ways in which ANSTO contributes to the development of nuclear
science in fields including waste processing, radiopharmaceuticals, advanced
materials and the environment, whilst remaining the principal source of advice
to government on nuclear technology. These contributions are made in the
absence of any articulated policy on Australia's role in nuclear science. This is
reflected in the manner in which the decisions about HIFAR and the disposal
of the spent fuel have been delayed.

ANSTO's predecessor came into being to build the technology related to
industries associated with the mining, processing and peaceful, safe and
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managed applications of uranium ore. Australia remains a major world supplier
of yellowcake and participates actively in international bodies monitoring
health, peaceful uses and safety. Yet there is no consideration of government
policy which would allow Australia to play an active role in either the value
adding of these processed raw materials or the ultimate management of waste
(including, and especially, waste resulting from Australian mines) in a safe and
environmentally secure fashion.

It is also of vital importance to Australia that our region of the world is
presently the most active in development of nuclear facilities. The resulting
waste will accumulate rapidly and predictably. The capacity of Australia to
contribute to the environmentally secure and safe management of these wastes
would seem to be of prime national interest. Its relevant technologists certainly
have credibility. Surely these areas are of sufficient concern to merit deep
consideration by, and clear direction from, government.

Australia in general, and ANSTO in particular, has a huge capacity to
contribute to such wide ranging issues, should such policies be determined.

In the course of the year the Minister, the Hon Peter McGauran,
announced the appointment of the new Board of ANSTO. When my term
expires at the end of 1996, I will be retiring from the Board and Dr Max
Richards will be taking my place. Having had the pleasure of working with Dr
Richards on the Board of CSIRO, I know the Board of ANSTO will be in the
finest of hands and I wish him and his Board great success. I wish to thank the
retiring members of the Board who have worked diligently and effectively with
their colleagues over the past three years. Dr Don Williams, Dr Colin Adam
and Mr Sandy Hollway each made a valuable contribution. I congratulate
Professor Helen Garnett on the manner in which she has led the Organisation
during a difficult but exciting period and thank all in ANSTO for their
dedication and effort.

I leave ANSTO more focussed and better managed to serve Australia - its
only purpose. It has been a privilege to serve Australia through ANSTO and I
am deeply grateful for the opportunity to have done so.

C Ralph Ward-Ambler
Chairman
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•xecutive Director's Report
In previous years, the Annual Report reflected the activities of ANSTO on

a Divisional basis. This Report provides an overview of the outcomes achieved
and the current activities of ANSTO grouped under its core business activities.
This innovation does not simply indicate a new approach to reporting: it
reflects a determination to focus on activities following a thorough process of
review within ANSTO over the past two years.

Core businesses are those areas of activity on which our resources are
concentrated. They are those things that we are going to do well and it is on our
performance in these areas that we ask to be assessed. These business activities
were clarified after lengthy planning processes involving senior management,
focus groups, staff and the Board.

Our core businesses were identified as:

International strategic relevance of nuclear science

(a) To provide government with quality scientific and technical advice on the
nuclear fuel cycle, including reactor operations, reactor safety and safeguarding
of nuclear materials.

(b) To make significant contributions to international research and development
in selected fields associated with the nuclear fuel cycle, in particular, reactor
and radiation safety and safeguards, and be recognised as a leader in the
application of knowledge in these fields. These activities will be commensurate
with the Government's nuclear non-proliferation and other nuclear-related
interests.

Core facilities operation and development

To operate core nuclear facilities in Australia and overseas for the benefit of the
Australian research and development community and industry, and to enhance
and improve the efficiency and effectiveness of these core facilities to yield high
quality research, products and services. These facilities include the research
reactor HIFAR, the National Medical Cyclotron (NMC), the Australian
National Tandem Accelerator for Applied Research (ANTARES) and the
Australian National Beamline Facility at the Photon Factory in Japan.

Applications of nuclear science and technology to the understanding of natural
processes

To apply nuclear-based techniques to research projects in support of
international programs such as investigations of global climate change and
environmental pathway analysis and to applied studies driven by industry and
government.

Treatment and management of man-made and naturally occurring radioactive
substances

(a) To provide government, as requested, with quality scientific and technical
advice on nuclear waste management, including environmental impacts of
uranium mining.
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(b) To refine or develop new technological approaches to immobilise and
dispose of radioactive waste and to minimise environmental contamination
from the nuclear and mining industries.

(c) To provide environmentally sensitive and cost-effective on-site waste
management in accord with relevant standards and appropriate risk
management strategies.

Competitiveness and ecological snstainability of industry

(a) To contribute to the development of critical technologies aimed at
enhancing the competitiveness and ecological sustainability of selected industry
sectors through the application of nuclear science and technology and
ANSTO's unique mix of technical capabilities.

(b) To provide scientific and technical advice and services to government and
industry, based on radiation and other relevant standards, radiation safety,
radiation sterilisation and plant assessment technologies etc.

(c) To supply internationally competitive radioisotopes and radio-
pharmaceuticals for medical, industrial and environmental use in Australia and
the Asia/Pacific region.

Organisational development and support
To provide best practice corporate support, safety management, information
and human resource management within the Organisation for our 800 people.

Performance indicators
This Report also includes, for the first time, specific reporting against those

performance indicators that were negotiated with the Government as part of
the Triennium Funding Agreement and are regarded as appropriate for science
agencies or for ANSTO specifically.

Topic development
To underpin its core science businesses, ANSTO needs to identify the

exciting questions whose answers have the potential to make a significant
contribution to the quality of life of Australians: in particular, those questions
which sustain and develop the capabilities that ANSTO needs in order to fulfil
its mission and to strategically position itself for the future.

Topics will be launched during the 1996797 financial year. The first two will
be in the core businesses of Applications of nuclear science and technology to the
understanding of natural processes and International strategic relevance of nuclear
science. They are:

1. Global climate change - Applications of nuclear techniques addressing the
questions of global climate changes over the past 500 000 years and forecasting
what significant changes are likely to occur over the next 100 years.

2. Enhancement of safety in nuclear facilities and safeguards for nuclear materials. This
topic addresses ways of verifying the non-proliferation of nuclear materials and
the characterisation and monitoring of the level of safety of nuclear facilities. It
includes enhancement of the regional capability to predict the consequences of
releases of nuclear material into the atmosphere. The projects will involve
cooperation with laboratories and organisations in other countries.
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Policy formation and implementation
In the last Annual Report, I referred briefly to draft strategies on

communications, radioactive waste management and information
management. These policy statements have now been adopted and action
plans put in place. At the time of writing, the rate of continued implementation
is not known, as the expected funding in terms of the previous Triennium
Agreement might not be wholly forthcoming. This may prevent the plans being
implemented as originally approved by the Board.

During the year, the Board also approved a plan for commercial risk
management.

Staff development
During the year Dr Colin Chipperfield was appointed as Deputy Executive

Director with special responsibility for research topic evaluation and topic-
driven project development and evaluation. Dr Chipperfield was previously
Manager of Research at BHP Steel. The positions of Director, Information
Management and Director, Business Collaboration, were also filled.

A lengthy process of analysing the capabilities required at ANSTO to meet
our stakeholders' needs was completed during the year. This is being followed
by a capabilities gap analysis which will identify training and recruitment needs
in the Organisation and enable implementation of appropriate succession
planning. The focus on project outcomes requires flexibility by staff as well as
the capacity to assess staff on the outcomes achieved, leading to a requirement
for competency and performance-based assessment systems.

To prepare staff to manage the integrated projects flowing from the Topics
and other inter-divisional activities, a team is considering various methods of
project tracking to fit with the financial and other monitoring systems already
in place at ANSTO. Once completed in the 1996/97 financial year, project
managers will be trained in the use of these methods.

During the year, the Board approved a strategy to provide child care
facilities at Lucas Heights, with a building to be erected in the Business and
Technology Park. The entire project will be constructed, managed and financed
by a private investor.

Stakeholder liaison
During February 1996, a major forum was attended by representatives of

the ANSTO Board and senior management and of 17 government agencies or
departments. This highly successful forum provided government
representatives with an opportunity to offer views on what they expected from
ANSTO, now and in the future. This information has assisted in the review of
capabilities and the assessment of potential Topic-driven projects.

To further increase effective contact with our major stakeholders in
government, Dr Garth Hogg was appointed as ANSTO's Canberra Liaison
Officer, working from the offices of the Department of Industry, Science and
Tourism, our portfolio department.

ANSTO's Director of Business Collaboration has commenced a program
of forging links with industry, principally through its associations. In this way,
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feedback can be provided to ANSTO on the needs of various industry sectors
which can be met by ANSTO's unique capabilities. It also allows these
capabilities to be effectively described to industry. ANSTO also participates in
a number of networking organisations such as the Australian Industry Research
Group. The number of visits to Lucas Heights by representatives of industrial
companies and industry associations continues to grow.

ANSTO and the universities have liaised closely since the formation of the
Australian Atomic Energy Commission, ANSTO's predecessor. Collaboration
also occurs directly between individual scientists and through the Australian
Institute of Nuclear Science and Engineering, a liaison organisation, which has
its secretariat at Lucas Heights.

Year of achievement
The details of outcomes under the core businesses appear in the rest of this

Annual Report. I have chosen a number of achievements to provide an
overview of the scope of ANSTO's work over this period.

International strategic relevance of nuclear science
Information on a wide range of topical nuclear issues was provided to

government bodies, the media and the general public.

I was appointed a member of the International Advisory Committee of
independent scientific experts formed to conduct a study of the radiological
environment at the French nuclear testing sites in the South Pacific. In addition,
a senior ANSTO scientist was appointed Chairman of one of the two task
groups established, this being the group evaluating the potential long-term
radiological impact.

• A prominent Australian presence was maintained in the International Atomic
Energy Agency's (IAEA) Regional Co-operative Agreement (RCA) for
Research, Development and Training Related to Nuclear Science and
Technology, which consists of 17 regional Member States. Policy papers were
prepared on RCA management arrangements and measures for enhancing
technical cooperation among developing countries.

• A total of 55 ANSTO staff provided expert advice or training in the
Asia/Pacific region under the auspices of the IAEA for a total of
approximately 300 days.

Core facilities operation and development
• A new Positron Emission Tomography beam room in the National Medical

Cyclotron was completed. This will increase the effectiveness of the facility
and reduce the irradiation doses absorbed by workers.

• The Tandem Accelerator was upgraded to allow routine operation at the
terminal voltage of 7.5 MV, improving beam transmission and stability.

• Over 6000 targets were irradiated in HI FAR for research purposes and to
produce radioisotopes for medicine and industry. Other irradiations were of
over 25 000 mineral samples for analysis and of 780 batches of silicon for the
neutron transmission doping process, the latter generating $2.3m in revenue.

• A major shutdown and maintenance program of HIFAR was successfully
completed ahead of schedule.
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• 114 HIFAR spent fuel elements were transported to Dounreay, Scotland, for
reprocessing.

• Neutron scattering facilities and staff expertise were used by 24 research
groups from across the university sector.

Applications of nuclear science and technology to natural processes
• ANSTO completed the first stage of applying caesium and beryllium dating

techniques to assess erosion of the Fitzroy and Swan River catchments in
Western Australia. This was done in partnership with University of Western
Australia.

• A major evaluation using radioisotope analysis was carried out of sewage
outfall in Hong Kong Harbour.

• A project commenced to develop a new method, using a radon isotope, to
predict instantaneous outbursts of gas in underground coal mines.

• Fieldwork was completed on a project in the Australian Antarctic Territory to
yield information about ozone depletion. This was done by measuring carbon
isotopes using the Tandem Accelerator.

• Contracts were signed with Indonesia, in conjunction with CSIRO and
Australian firms, to study fine atmospheric particles and gases in the Jakarta
region.

Treatment and management of man-made and naturally occurring
radioactive substances
• ANSTO was awarded a contract by the Lawrence Livermore National

Laboratory in the United States to manufacture and test Synroc for fissile
plutonium immobilisation.

• A program of strategic research on Synroc, in collaboration with Japan,
continued on schedule.

• A contract to conduct a radiological investigation of a previous army site in
Victoria was successfully completed.

• Storage for all radioactive materials at Lucas Heights that are subject to
international nuclear safeguards was upgraded.

• A sludge recycling process for use in uranium mining operations was
successfully demonstrated.

Competitiveness and ecological sustainability of industry
• An atmospheric tracer study was conducted at an alumina refinery in Western

Australia.

• Geochemical studies for the transport of pollutants from uranium mines in
Germany and Australia were completed.

• A contract was obtained to demonstrate immobilisation of arsenic in flue dust
in Montana, USA.

• 32 courses on radiation protection were provided to external organisations.

• Record sales of radiopharmaceuticals were achieved, despite a scheduled
major shutdown of the HIFAR reactor.
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• Irradiations were carried out to sterilise Queensland fruit flies to maintain fruit
fly free zones in parts of three States of Australia.

Organisational development and support
• No time was lost through industrial action.

• The Financial Information Management System was restructured to align it
with ANSTO's core businesses.

• Methodologies associated with a competency-based approach to human
resource management were trialed.

• Six community consultation meetings were held. They were managed by an
independent facilitator.

• A Comcare Audit of ANSTO's compliance with the Occupational Health and
Safety Act indicated that, overall, ANSTO's performance was "exceptionally
good" and that ANSTO had "achieved a remarkable result in all areas of this
planned investigation". The report also noted a high level of management
commitment to improving health and safety.

Looking ahead
It is expected that the 1996/97 Federal Budget will affect ANSTO, although

to what extent is not yet known. The ANSTO draft budget for 1996/97
anticipates the cessation of activities which either do not fit ANSTO's core
businesses or do not score highly on new evaluation criteria introduced during
1996/97. At the same time, there is a commitment from the Board to implement
the Waste Management Action Plan, the Information Management Plan and
the Communications Strategy.

ANSTO also needs clear government policies on a number of issues which
affect it materially. These involve the future of a reactor facility in Australia, the
siting of a low level radioactive waste repository and the future of the spent fuel
that has been produced in years past and which is still being produced by
HIFAR.

These decisions are needed not only to allow ANSTO to focus on its
mission, secure in the knowledge that it is supported by government, but also
to provide a statement of policy for all Australians as to where Australia hopes
to be in the next decade, and later, as a nation with the capacity to benefit from
the peaceful uses of nuclear technology, expertise and understanding.

Professor Helen M Gamett
Executive Director
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international strategic
relevance of nuclear science

Driver - Government
OBJECTIVES
(a) To provide government with quality scientific and technical advice on the
nuclear fuel cycle, including reactor operations, reactor safety and safeguarding
of nuclear materials.

(b) To make significant contributions to international research and development
in selected fields associated with the nuclear fuel cycle, in particular, reactor and
radiation safety and safeguards, and be recognised as a leader in the application
of knowledge in these fields. These activities will be commensurate with the
Government's nuclear non-proliferation and other nuclear-related interests.

OUTCOMES
• Prompt and informed advice on nuclear issues was provided to ANSTO's

stakeholders in the national interest area. Satisfaction of stakeholders was
demonstrated by the continuing high level of demand for this advice and also
by funding by the Nuclear Expertise Steering Group (representing the major
policy Departments with nuclear strategic interests) of two overseas
attachments for ANSTO experts in areas of particular strategic interest.

• A strong presence was maintained in the Asia/Pacific region, stemming from
ANSTO's network of bilateral and multilateral links with its regional
counterparts. This was evidenced by some 20 collaborative visits to ANSTO
during the year by senior officials of regional organisations.

• Significant contributions were made to both the International Atomic Energy
Agency (IAEA) and the Organisation of Economic Co-operation and
Development's (OECD) Nuclear Energy Agency (NEA) programs. A total of
55 ANSTO staff were involved with IAEA expert missions or training courses
in the region, and 12 people from the region trained at Lucas Heights over the
year under the IAEA Fellowship program. Visits by a further 16 IAEA
Fellows to other Australian institutions were coordinated by ANSTO. As well,
ANSTO experts participated, by invitation, in a number of seminars,
workshops and expert meetings. A prominent role for Australia in the
international Mururoa and Fangataufa environmental study was ensured by
senior ANSTO experts filling key positions in the study at the invitation of the
IAEA.

• ANSTO's prominent role in the IAEA Regional Co-operative Agreement
(RCA) of 17 regional Member States was recognised by its ongoing leadership
of projects in radiation protection infrastructure, nuclear medicine and
industrial applications of radioisotopes and radiation technology. The
Director, Government and Public Affairs, is the Australian RCA National
Coordinator and was invited to take the lead in developing policy positions
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on future RCA management arrangements and enhanced measures for
Technical Cooperation among Developing Countries. ANSTO's role in
radiation protection projects contributed to improved control and regulation of
uses of radioactive materials in Asia/Pacific countries and was recognised by
the request to chair a regional Task Group to plan future activities in radiation
protection. ANSTO will also host a safety culture seminar for the eight
participating countries in the International Conference on Nuclear Co-
operation in Asia.

• Specialist resources in health physics were requested by Commonwealth and
State governments to enable successful monitoring of five nuclear-powered
warship visits to Australian ports. These ANSTO resources also completed a
major revision of the Radiation Monitoring Handbook and guidance notes for
emergency services with interest in such visits.

• Australia's role in research relating to radioactive waste disposal was
recognised by ANSTO being invited by Korea, Japan and the United States
to accept the role of managing the OECD/NEA project, Analogue Studies in
the Alligator Rivers Region, in the Northern Territory. This project employs
natural geological analogues as indicators of the likely performance of
radioactive waste repositories over geological time.

• Ultra sensitive analytical techniques developed at ANSTO's Accelerator Mass
Spectrometer assisted the IAEA in implementing advanced methodologies
for international safeguards of nuclear materials.

• ANSTO's expertise in nuclear-based analysis of air samples led to a major
joint contract with the Indonesian environmental protection agency
(BAPEDAL), AusAID, the CSIRO and Australian consultants to study the
contributions to air pollution in Jakarta.

• ANSTO's role as the Australian centre for nuclear information was reinforced
through its involvement in the IAEA's International Nuclear Information
System (INIS) and the regional Sustainable Nuclear Information Network.
ANSTO provided expert advice, training and personnel development in
information management activities to countries in Asia/Pacific. Through its
participation in INIS, ANSTO promoted Australian scientific and technical
developments to the international nuclear science community. During the
year, 815 new Australian nuclear literature items were included in the INIS
database.

• Professional support was provided by ANSTO in the commissioning of the
surface refiectometer, SURF, and the operation of Australian-supported
international facilities at the Rutherford Appleton Laboratory in the United
Kingdom, for the benefit of Australian university research.

• ANSTO is participating in large international collaborations on the NOMAD
and ATLAS High Energy Physics experiments at CERN, the European
Laboratory for Particle Physics in Switzerland. ANSTO's contribution to the
veto system (which removes unwanted signals) and to software development,
helped NOMAD become fully operational in August. Research by ANSTO
on the performance of gallium arsenide detectors is also assisting the design
of the ATLAS experiment.
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ACTIVITIES AND OUTPUTS
Services to support customers and stakeholders

ANSTO places great importance on involvement with its stakeholders in
government, international organisations, overseas counterpart organisations
and the Australian public. As Australia's national nuclear research organisation,
a key activity is to make available its specialised scientific and technical
expertise to its stakeholders, particularly in government. International nuclear-
related issues and developments are of strategic importance to Australia,
particularly because of the rapid pace of nuclear power and nuclear fuel cycle
developments in our region and the future challenges facing the nuclear non-
proliferation regime.

ANSTO assists the Government by ensuring that Australia continues to
enjoy a well respected and influential position in international nuclear
developments, particularly those relating to non-proliferation and safety, and
that high level nuclear expertise is made available to assist government policy
departments and agencies in national interest issues. This role is assisted by
ANSTO's Canberra Liaison Officer.

During the year, information on topical nuclear issues was provided to
government bodies, organisations, the media and members of the public. Issues
such as the December 1995 accident at Japan's prototype fast breeder reactor,
and the safety of power reactors in Eastern Europe and the former USSR, were
closely monitored. A review of developments in overseas nuclear power and
nuclear fuel cycle programs was issued quarterly. ANSTO participated in
Australia's nuclear safeguards and cooperation consultations withjapan and the
Republic of Korea in Canberra and with Canada and the United States in
Washington.

ANSTO provided advice to government on IAEA nuclear safety
programs; implementation of the International Convention on Nuclear Safety;
and regional nuclear power programs, their safety performance and their
potential impacts on Australia.

Forum with Government departments and agencies
A forum convened between ANSTO and 17 Commonwealth Government

departments and agencies in February advised ANSTO on the Government's
policies and priorities in the nuclear area. The range of issues considered
included:

• What are the strategic areas to which nuclear science and technology can or
should contribute at policy formation level and for the development of
technical expertise in Australia?

• What international and/or national events could influence these issues and
how would they affect demand and priority?

• What capabilities should ANSTO have to meet these needs in depth and to
be abreast of the issues?

• What national and international contacts and linkages are required to ensure
that national and international issues of nuclear science and other nuclear
issues are developed and how can these be best maintained?
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• What are the potential contributions of ANSTO's nuclear science and
technology capabilities to the socio-economic development of Australia and
to the improvement in its position in the world over the next 10-15 years?

International Atomic Energy Agency involvement
As Australia's national nuclear research institute, ANSTO continued to act

as the principal technical base for Australia's relationship with the International
Atomic Energy Agency.

ANSTO staff participated in a wide range of IAEA expert and consultant
meetings on management of research reactor spent fuel, radiation protection,
radioactive waste management, the implementation of the International
Convention on Nuclear Safety and the development of the International
Convention on the Safety of Radioactive Waste Management. The Director,
Government and Public Affairs, is an inaugural member of the Agency's
Standing Advisory Group on Technical Assistance and Cooperation which met
for the first time in Vienna in November and again in Pakistan in April.

The IAEA and France agreed in March to conduct a study of the
radiological environment at the French nuclear testing sites at Mururoa and
Fangataufa Atolls in the South Pacific. The study is being organised by the
IAEA under the direction of a high-level International Advisory Committee of
independent scientific experts that includes scientists from Australia, New
Zealand and other South Pacific countries. ANSTO's Executive Director was
appointed a member of the Internationa] Advisory Committee steering the
overall study. Dr Des Levins, Deputy Director Environment Division, was
appointed chairman of the Task Group charged with evaluating the potential
long-term radiological impact.

ANSTO was responsible for implementing a series of national seminars in
several regional countries on the application of nuclear techniques to industry
and the development and testing of training material, using distance learning
techniques, for radiation protection. It also hosted a regional training course on
nuclear techniques in soil erosion, sedimentation, sediment transport and
related environmental studies.

The provision of experts for IAEA-funded projects and training for short-
term fellowships was again a feature of ANSTO's involvement in regional
nuclear affairs. In November, the Organisation was appointed as the Australian
coordinator for the placement and management of all IAEA fellowship holders
undergoing training in Australia.

In collaboration with the IAEA and with sponsorship from the Australian
Safeguards Office (ASO), ANSTO used its Accelerator Mass Spectrometry
(AMS) Tandem Accelerator facility to analyse iodine-12!) in samples of water
and sediments collected by IAEA safeguards inspectors at various locations
around a nuclear power plant. This information is being used by the IAEA to
develop new methods for monitoring nuclear activities. The AMS group is
working on an ongoing project, partially funded by the ASO, to develop new
techniques to monitor the presence in the environment of actinide isotopes,
especially those with long half lives, released as a result of nuclear (particularly
clandestine) activities.
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A global Co-ordinated Research Program on Applied Research on Air
Pollution Using Nuclear Related Analytical Techniques is proceeding in
collaboration with the IAEA. This Co-ordinated Research Program
commenced late in 1992 and involves participants from 18 countries. The
research is focussing on fine particles with diameters less than 10 micrometres
as these have a major impact on public health, transport of pollution and
visibility. In support of this program, ANSTO is operating sampling units at
Lucas Heights and Liverpool in Sydney and using accelerator-based ion beam
analysis methods to identify different fine particle sources.

ANSTO participated in IAEA Co-ordinated Research Programs on the
performance of high level waste forms and packages under repository
conditions and on the applications of non-destructive testing and inservice
inspection of research reactors.

An ANSTO staff member was also attached to the IAEA Nuclear Safety
Section for 18 months to further ANSTO's capability in nuclear safety. This
attachment was funded by the Nuclear Expertise Steering Group, which
represents major policy Departments with nuclear strategic interests.

In November, an ANSTO representative attended an IAEA Advisory
Group Meeting drafting a Safety Practice document on the Application of the
Basic Safety Standards to Limit Releases of Radioactive Discharges to the
Environment. Although the general requirements of this draft are already
carried out in Australia, some sections will provide useful additional practical
guidance on limiting radioactive discharges.

An ANSTO representative participated in an IAEA Consultants Meeting
in Vienna in November to prepare a draft document on Planning and
Implementation of a National Radioactive Waste Management System. This
document discusses the elements to be considered in developing a national
radioactive waste management system, including the necessary legal and
regulatory framework and operational capability.

An ANSTO representative chaired the IAEA Advisory Group Meeting on
Applications of Nuclear Techniques for Evaluation of Environmental Pollutants
from Mineral Processing Industries, which was held in Vienna.
Recommendations from this meeting included the establishment by the IAEA
of a three-year Co-ordinated Research Program to examine environmental
pollutants associated with the minerals processing industry. A draft report is
currently with the IAEA for consideration and approval.

ANSTO is responsible for Australia's contribution to the IAEA's
International Nuclear Information System (INIS) database. To date, more than
15,000 Australian documents have been included in the database. ANSTO's
INIS Liaison Officer represented Australia at the 24th Consultative Meeting of
the INIS Liaison Officers in Japan in June and provided advice and
recommendations for the joint INIS/Energy Technology Data Exchange
Technical Committee Meeting in Vienna in October. These meetings reviewed
the objectives and operations of INIS to better satisfy the information needs
of users.
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IAEA Regional Cooperative Agreement activities
ANSTO continued its involvement in the IAEA Regional Cooperative

Agreement (RCA) for Research, Development and Training related to Nuclear
Science and Technology. The Director, Government and Public Affairs,
represented Australia at the General Conference Meeting of RCA members in
Vienna in September and at the 18th Annual Working Group Meeting in
Beijing in May. Together with the RCA National Coordinator from Indonesia,
the Director, Government and Public Affairs also represented the 17 RCA
Member States at a meeting in Vienna with representatives of the other two
regional agreements for Africa and Latin America to develop a policy paper on
Technical Cooperation Among Developing Countries.

ANSTO continued to be active in the major Australian-sponsored project
on 'The Applications of Isotopes and Radiation Technology to Regional
Development with Special Reference to Industry and Nuclear Medicine'. A
submission has been made to AusAID for funding a new three-year project on
'Application of Radioisotope Technology to Sustainable Infrastructure
Development in Asia and the Pacific'.

The Director, Safety Division, is the RCA National Coordinator for the
Radiation Protection Project and was elected chair of a Task Group to develop
the RCA future program in radiation protection. ANSTO and Australian
Radiation Laboratory staff participated in RCA activities designed to
strengthen radiation protection practices and infrastructures in RCA Member
States. Of particular importance was a meeting on regional cooperation in
emergency response which proposed new guidelines for requesting assistance.
These have since been adopted by the IAEA for all countries.

An IAEA/RCA Expert Advisory Group meeting on Strengthening
Radiation Protection Infrastructures was held at ANSTO in February. The
meeting, attended by 12 experts from seven RCA Member States, reviewed
current IAEA/RCA Programs in Radiation Protection and began planning for
the next phase of the program.

ANSTO continued its involvement in an RCA project that aims to
establish a Sustainable Nuclear Information Network in Asia-Pacific. In July,
the IAEA's Director, Division of Scientific and Technical Information, visited
Australia to discuss the objectives of the RCA-Nuclear Information System
Project. Meetings were held at ANSTO, the State Library of New South Wales
and the National Library of Australia to assess national resources and
commitments to support this project.

OECD Nuclear Energy Agency involvement
The Organisation of Economic Co-operation and Development's (OECD)

Nuclear Energy Agency (NEA) has a membership drawn from countries
advanced in nuclear developments. Participation in NEA activities helps
ANSTO to keep abreast of current trends and developments. ANSTO has
direct access to the OECD On Line Information System II database in Paris
and has contributed to OECD/NEA programs in nuclear safety, radiation
protection and public health, storage of spent fuel, nuclear science and
radioactive waste management. An ANSTO staff member was seconded to the
OECD NEA for six months to gain further expertise in radioactive waste
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management. ANSTO's Counsellor (Nuclear), London, participated in
meetings of NEA Standing Committees of interest to Australia, particularly the
Steering Committee, the Committee on the Safety of Nuclear Installations and
the Nuclear Science Committee.

Analogue Studies in the Alligator Rivers Region
The overall aim of the ANSTO-managed NEA Analogue Study in the

Alligator Rivers Region (ASARR) project in the Northern Territory is to build
confidence in the scientific procedures for assessing the likely performance of
radioactive waste repositories over the very long periods of time that are of
regulatory interest. The other participants are the Japan Atomic Energy
Research Institute (JAERI), the Korea Atomic Energy Research Institute
(KAERI) and the US Nuclear Regulatory Commission (USNRC). The
ASARR project is one of only five joint projects being implemented by the
NEA during 1996.

The technical program for the project is agreed at Joint Technical
Committee Meetings, the second of which was hosted at ANSTO in December.
The technical program is centred on three activities:

• a USNRC-funded study on applying modern techniques to the study of
uptake of uranium by natural materials. This is led by the US Geological
Survey (USGS) and involves ANSTO and the University of New South Wales

• a second project investigating the role of iron minerals in the retention of
uranium in the environment, led by JAERI and the University of Tokyo

• a study led by a team from KAERI into the effect of solubility in predicting
the behaviour of radionuclides in geologic media.

Regional bilateral and multilateral cooperation
Activities under the collaboration agreement between ANSTO and

KAERI were reviewed at a meeting of representatives of both organisations at
ANSTO in November. The agreed fields of interest were development and
diagnosis of advanced materials, research reactor utilisation, neutron beam
studies, and environmental radioactivity monitoring. Effective links were
maintained with JAERI, particularly in radioactive waste management research
and development.

A major nuclear technical cooperation program for Malaysia was
successfully completed in July.

ANSTO was party to a number of bilateral research arrangements
involving the Synroc radioactive waste immobilisation technology, as described
under the core business area Treatment and Management of Man-Made and
Naturally Occurring Radioactive Substances.

ANSTO provided a detailed technical and financial proposal to General
Atomics of San Diego in the United States to construct a multi-million dollar
radioisotope production facility as part of General Atomics's tender for a new
nuclear research centre to be built for the Office of Atomic Energy for Peace
(OAEP) in Thailand. A decision is expected early in 1996-97. If the bid is
successful, ANSTO will benefit through spin-off technology advances that can
be applied to its own facilities and through the raising of its regional profile.
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ANSTO is also party to other international collaborative arrangements in
the radioactive waste management field as outlined on pages 44-45.

Other international collaboration
An ANSTO staff member was stationed for two months at the Rutherford

Appleton Laboratory, United Kingdom, assisting the development of a neutron
reflectometer and experiments involving Australian participation.

ANSTO is a member of the Australian High Energy Physics Consortium
participating in the NOMAD and ATLAS experiments at the European
Laboratory for Particle Physics (CERN) in Switzerland. NOMAD searches for
evidence concerning one of the fundamental questions in this field - do the
fundamental particles called neutrinos possess mass? ANSTO plays a key role
in software development for the Australian consortium and an ANSTO
physicist coordinated the Australian program, recorded data, and developed
data analysis software. ANSTO's support of ATLAS involves developing
charged particle detectors made from the semiconductor material, gallium
arsenide (GaAs). Tests have been made to assess Australia's capability to supply
components for ATLAS. A number of high purity GaAs crystals have been
grown at ANSTO, and the performance of this material in detectors has been
found to be excellent.

International Conference on Nuclear Cooperation in Asia
Australia continued to support the activities of the International

Conference on Nuclear Cooperation in Asia (ICNCA), whose membership
comprises eight Nuclear Non-proliferation Treaty Member States in our region.
The Australian delegation to the annual meeting in Japan in March was led by
ANSTO's Executive Director. An Australian proposal on a nuclear safety
culture project was accepted by the members. A workshop, hosted by ANSTO,
is planned for early 1997. ANSTO officers participated in the ICNCA
workshops on the utilisation of research reactors, held in Indonesia in
December, and on radioactive waste management, held in Japan in November.

Safeguards
IAEA safeguards inspectors conducted four routine inspections to verify

ANSTO's nuclear materials. All inspections were satisfactory. The Australian
Safeguards Office (ASO) conducted monthly inspections and audits of
ANSTO's nuclear materials. ANSTO and the ASO conducted a two-week
lecture and workshop course on nuclear material accountancy and control in
the Republic of Uzbekistan as part of the Australian Safeguards Assistance
Program to the Newly Independent States of the former Soviet Union.

ANSTO continued to provide its dry spent fuel storage facility for a major
trial of remote monitoring equipment for safeguards purposes. The trial is a
cooperative project between ANSTO, ASO and Sandia National Laboratories
in the United States, representing the US Department of Energy. The trial is
expected to include the IAEA Department of Safeguards in its next phase.
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Overseas representation
As a key part of its international linkages, ANSTO maintains specialised

representation through three Counsellor (Nuclear) posts based at the Australian
Missions in Vienna, London and Washington DC. These posts are fundamental
to maintaining technical contacts with the IAEA and OECD/NEA and
providing linkages between ANSTO and those geographical regions most
active in nuclear science and technology.

Ministerial and other VIP visitors
During the year, ANSTO was visited by the Minister for Science and

Technology, the Hon Peter McGauran; the local federal members for Cook and
Hughes Mr Stephen Mutch and Mrs Danna Vale; Mr Martyn Evans MP, the
Shadow Minister for Science and Information Technology; Senator Michael
Forshaw; members of the State Coalition Environmental Committee; and the
Ambassador and Science Counsellor from the French Embassy.

National science initiatives
ANSTO's contribution to the national direction of science and technology

continued through the Executive Director's membership of the Coordination
Committee on Science and Technology and the International Science and
Technology Advisory Committee.

ANSTO made written and oral submissions to the Innovation Inquiry by
the House of Representatives Standing Committee on Industry, Science and
Technology. Considerable input was also made to the various meetings leading
up to the previous Government's Innovation Statement. One of the proposals
in which ANSTO took the lead, the Australian Synchrotron Research Program,
was approved as one of seven new science projects to be funded under this
initiative. It will provide access for Australian scientists to the world-class
research facilities at the Australian National Beamline Facility at the Photon
Factory, Tsukuba, Japan, and the Advanced Photon Source at the Argonne
National Laboratory in the United States. ANSTO will manage and contribute
to this program, which begins in July 1996.

Radioactive waste management
The IAEA has initiated development of a Convention on the Safety of

Radioactive Waste Management, aimed at achieving and maintaining a high
level of safety worldwide in the management of radioactive wastes and spent
fuel. ANSTO provided comments on drafts of the proposed Convention and
has been participating, through its Vienna-based Counsellor, in the IAEA
Group of Experts drafting the Convention.

A Senate Select Committee on the Dangers of Radioactive Waste was
established with wide terms of reference to inquire into the generation and
management arrangements around Australia for radioactive waste. ANSTO
prepared a detailed submission to the Senate Committee, appeared before the
Committee at public hearings and hosted a visit by members of the Select
Committee to inspect waste management facilities at ANSTO.

The report of the Committee was tabled in Parliament on 30 April.
ANSTO prepared an assessment of the report and looks to the consideration of
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the Committee's report to give added emphasis to the early establishment of a
national repository for low level and short-lived intermediate level radioactive
waste.

ANSTO fully supports the Government's efforts to facilitate the
establishment of a national repository for radioactive wastes and continued to
provide technical assistance and advice as required. A one-dimensional
advection-dispersion model was developed by ANSTO to allow a preliminary
assessment of the performance of a shallow land repository at an arid site in
Australia.

ANSTO participated in the Commonwealth/State Consultative
Committee on the Management of Radioactive Wastes, which was reconvened
as part of the consultation process designed to select one of eight regions for
detailed site investigations for a national radioactive waste repository.

The independent review commissioned by the then Minister for Industry,
Science and Technology into the arrangements for the transportation of
radioactive material from Lucas Heights and St Marys to interim storage at
Woomera was published in September. The report, prepared by Mr Michael
Codd AC, concluded that the material was transported in a manner consistent
with the Australian Code of Practice for the Safe Transport of Radioactive
Substances and that the movements were effected without any risk to public
safety. A number of issues were identified which will assist in managing such
movements in the future.

International Congress of the International Radiation
Protection Association

ANSTO led the Australian delegation to the Ninth International Congress
of the International Radiation Protection Association, Vienna. ANSTO's
delegates co-authored a poster paper, 'Impact of International Commission on
Radiological Protection - Dose Coefficients for Intakes of Radionuclides by
Workers'.

Nuclear-powered warship visits
Five visits of nuclear-powered warships to Australian ports were monitored

by ANSTO staff, quarterly meetings of the Visiting Ships Panel (Nuclear)
(VSP(N)) were attended and VSP(N) port assessments in Perth, Hobart,
Melbourne, Darwin, Brisbane and Port Kembla were supported. A revised
edition of the Radiation Monitoring Handbook for Visits by Nuclear Powered Warships
to Australian Ports was produced and published in September, while Guidance
Notes for Emergency Personnel Servicing Nuclear Powered Warship Visits to Australian
Ports was also produced.

Epidemiological study
ANSTO, in collaboration with the University of NSW School of

Community Medicine, is participating in an International Study of Cancer Risk
among Nuclear Industry Workers, conducted by the International Agency for
Research on Cancer. Dosimetry and personnel data from 1957 onwards for
ANSTO and its predecessor, the Australian Atomic Energy Commission, are
being collated on an electronic database. So far 50% of the dosimetry data and
30% of the personnel data have been entered.
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ore facilities operation and
development
Drivers: Government, universities (through the Australian
Institute of Nuclear Science and Engineering), other external
customers and ANSTO.
OBJECTIVES
To operate core nuclear facilities in Australia and overseas for the benefit of the
Australian research and development community and industry and to enhance
and improve the efficiency and effectiveness of these core facilities to yield high
quality research, products and services. These facilities include the research
reactor HIFAR, the National Medical Cyclotron, the Australian National
Tandem Accelerator for Applied Research, and the Australian National
Beamline Facility at the Photon Factory in Japan.

OUTCOMES
• The major national nuclear research facility, the HIFAR research reactor, was

available for 95% of its scheduled available time to provide neutron beams for
research, produce radioisotopes for medicine and industry and irradiate
materials for researchers and industrial customers.

• In accordance with regulatory requirements of the Nuclear Safety Bureau
(NSB), the reactor was shut down for an extended period to allow major
maintenance and rigorous inspection and assessment of critical components.
Innovative techniques and equipment were developed to aid the inspections
and safety assessments. All regulatory requirements were met and the
agreement of the NSB to restart the reactor was obtained. The entire program
of work was completed in 72 days, six days ahead of schedule.

• The recognised, superior quality of HIFAR silicon irradiation services
resulted in a record income of $2 300 000 from overseas customers, despite
the 72-day major shutdown of the reactor.

• A strategy to reduce the inventory of spent research reactor fuel at Lucas
Heights was implemented by the successful completion of a shipment of 114
spent fuel elements to Dounreay in the United Kingdom for reprocessing.

• The National Medical Cyclotron (NMC) at Camperdown increased output of
radiochemical and radiopharmaceutical products by 14% to $2 730 237. The
licence held by the NMC was upgraded to allow expansion of the range of
radiopharmaceuticals able to be sold for human use.

• The unique reactor- and accelerator-based experimental facilities at ANSTO
were utilised by more than 30 universities throughout Australia, with over 100
different research projects being run by graduate, postgraduate and university
teaching staff.

• The heavy ion accelerator at ANSTO was upgraded to allow routine
operation at terminal voltages of up to 7.5 million volts, with improved beam
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transmission and stability. This will significantly expand the base of possible
users and broaden the range of research applications, as well as the use of ion
beams in addressing industrial and environmental problems in Australia.

• Improvements to the control and data acquisition systems of all major physics
facilities and the upgrading of instruments for neutron single crystal and
powder diffraction allowed researchers to obtain reliable data more quickly.
Two new neutron scattering capabilities - polarised neutron spectroscopy for
improved understanding of atomic interactions in solids; and an ability to
perform in situ investigation of materials under stress - became available to
Australian materials researchers.

• ANSTO is the managing agent for the Australian National Beamline Facility,
an Australia-Japan collaborative project at the Photon Factory at the National
Laboratory for High Energy Physics (KEK) in Japan. The project provides
world-class synchrotron radiation research instrumentation for Australian
scientists from government agencies (including ANSTO), universities and
industry. Other participants are the Department of Industry, Science and
Tourism, the Australian Research Council, the Australian National University,
the University of NSW/Australian Defence Forces Academy, the University
of Sydney and CSIRO.

ACTIVITIES AND OUTPUTS
HIFAR research reactor
Operation and utilisation

During the year the reactor operated for approximately 5850 hours at an
average power of 10.04 MW. Excluding the major shutdown of 72 days, and
nine scheduled shutdowns for fuel changes (totaling 32 days), the reactor was
available for 95% of the scheduled operating time.

More than 6000 targets were irradiated in the reactor facilities for research
and to produce medical and industrial radioisotopes. The reactor was also used
to irradiate over 780 batches of silicon targets and 25 000 mineral samples for
commercial analysis. The silicon targets are used in the manufacture of a wide
range of products for the electrical and electronics industries.

AINSE-funded projects from outside the Organisation utilised 337 person-
days (in instrument usage time), while internal ANSTO research utilised 216
person-days. In many cases the ANSTO research involved collaborating with
university groups and training doctor of philosophy (PhD) students.

Maintenance and support
In accordance with mandatory requirements of the Nuclear Safety Bureau,

the reactor was shut down for a planned period between 18 September and 28
November to allow rigorous inspection of critical components and necessary
replacement of major plant items. During the shutdown, the reactor tank and
components of the primary cooling circuit were inspected, the reactor
instrumentation and electrical power supply system were serviced and a
detailed examination was undertaken of some of the key life-limiting
components of HIFAR. Using specialised jigs made in ANSTO's workshops,
an extensive visual examination was made of the interior surface of the reactor
aluminium tank (RAT) and a number of tests undertaken to better understand
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its condition. Ultrasonic techniques were used to measure the thickness of the
main components, while the main structural welds were assessed using an
advanced ultrasonic technique. This was the first time the welds had been
assessed since the tank was manufactured. The hardness of the RAT material
was measured and the information used to assess any radiation-induced
changes in hardness. A number of replicas were made of surface features on the
RAT wall and on the internal horizontal facilities to determine the depth and
profile of these features. Overall, the inspection showed the RAT to be in very
good condition with no detectable loss of wall-thickness and no defects of
significance in the structural welds.

Several major projects to enhance the safety of the reactor were also
completed. This work included replacing a major portion of the secondary
cooling water pipework, refurbishing cable penetrations through the wall of the
reactor containment building and duplicating trip channels in the reactor
protection system. The reactor returned to power six days ahead of schedule.

The Nuclear Safety Bureau (NSB) approved all schedule items of the
HIFAR Authorisation, which represents the licence to operate HIFAR.

A major submission was made to the NSB on the upgrading of the HIFAR
Safety Case to reflect modifications to plant and the safety assessments for these
modifications. The submission included updates on the reliability and
performance of HIFAR safety systems, reassessment of design basis accident
analysis and beyond design basis accident analysis, radiological and
environmental aspects under normal and accident conditions and emergency
arrangements.

The HIFAR Quality System development progressed in accordance with
the project schedule towards accreditation to AS-NZS ISO 9001 and 9002
(1994) by the end of 1996. An external accreditation body, Quality Assurance
Services (the commercial arm of Standards Australia), was selected as the
Certification Authority and the system pre-audit will take place in July 1996.

Reactor analysis
A reassessment of the consequences on HIFAR of postulated incidents

which could cause a transient increase in the reactor power was completed.
This provided a consistent, comprehensive analysis of such incidents and
showed that the safety margins are greater than was estimated in the previous
assessment.

The capability to perform detailed calculations of fluid flow and heat
transfer was expanded through the use of a computational fluid dynamics
(CFD) package. In particular, the commercial package, CFX, was used to
establish two and three dimensional computer models of a HIFAR fuel
element. Initial simulation of two of the most important postulated transients
showed that the application of steady-state heat transfer conditions in current
safety analyses is conservative. CFD is now being incorporated into the
investigation of fundamental processes which set heat transfer limits in HIFAR.

Neutron scattering
Twenty-four research groups from 13 Australian universities made use

of the HIFAR neutron scattering facilities and ANSTO staff expertise during
the year.
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Research continued into structural and magnetic properties of materials of
interest to ANSTO, external collaborators and university users.

ANSTO has developed a series of new materials based on the fullerene
molecule C,,<, and inert gases. It has been found that gases forced into the
fullerene solid are retained. Potential uses include gas storage and purification,
new industrial radioisotope tracers and medical applications.

A universal mechanical testing rig permitting in situ neutron measurements
on materials under stress was designed, manufactured and commissioned in
collaboration with Newcastle University and partly funded by the Australian
Research Council.

The program of instrument upgrades (partially funded by Australian
Research Council (ARC) infrastructure grants) continued. The ARC-funded
upgrade of the high resolution powder diffractometer was completed, and the
upgraded single crystal diffractometer is being commissioned. The position-
sensitive neutron detector for the Australian Small Angle Neutron Scattering
Instrument (AUSANS) area detector was reassembled with improved grid
attachment design.

Commercial facilities for neutron transmutation doping
of silicon

Several modifications were made to the facilities used for Neutron
Transmutation Doping (NTD) of silicon in HIFAR. These included
modifications to the silicon ingot storage facilities to improve the reliability of
the loading and unloading of ingots into the 12-port storage magazine, and
modifying the inside bore of 10VGR silicon can storage pots. These changes
resulted in safer, easier and more efficient operation of the facilities and have
further reduced the already low radiation doses to operating personnel.

Irradiations for neutron transmutation doping of silicon commenced for a
new customer in Japan. All customers reported that irradiations were of
consistently high quality and that significant improvements were made in
reducing the lead time for return of shipments. However, a recent market
survey predicted a general decline in the demand for NTD silicon and,
consequently, irradiations during the next year are expected to decrease.
Silicon producers see this as a temporary decline and forecast that the market
will return to current levels in about two years.

Revenue from irradiation of silicon and mineral ore samples was almost
$2.4 million.

Security and safety
A program of work begun in 1993 to upgrade the physical protection

arrangements applying to the HIFAR research reactor and nuclear materials at
ANSTO was completed. The site security system was enhanced by a new fence
around the HIFAR environs, improved detection and surveillance systems and
additional electronic access control.

This work was endorsed by the Australian Safeguards Office. The new
arrangements comply with International Atomic Energy Agency guidelines.
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HIFAR spent fuel
Following a Government decision in October to reduce the inventory of

research reactor spent fuel at Lucas Heights, a shipment of 114 HIFAR spent
fuel elements was sent in April to Dounreay in the United Kingdom for
reprocessing.

The object of reprocessing is to recover the valuable unused enriched
uranium content of the fuel for re-use. It is also to separate the fission product
radioactive wastes and place them in a stable cemented waste form suitable for
storage and eventual disposal in Australia as long-lived intermediate level
waste. The cemented wastes will be stored for up to 20 years in the United
Kingdom pending the development of suitable facilities in Australia.

Arrangements for the shipment included preparation of an extensive
Public Environment Report for the public consultation process required under
the Environment Protection (Impact of Proposals) Act. The public consultation
process resulted in a large majority of submissions supporting the proposed
shipment.

A further key aspect of the shipment was the conclusion of an
Australia/United Kingdom Government-to-Government Memorandum of
Understanding which embodied a firm commitment to the principle of
Australia taking back the wastes resulting from reprocessing.

The purpose built LHRL-120 flask used to transport 114 spent HIFAR fuel
elements to Scotland in April was inspected, leak tested and certified as fit for
use prior to the shipment. Associated documentation was prepared by ANSTO
and approved by the Nuclear Safety Bureau and the Australian Radiation
Laboratory as being in compliance with relevant international regulations.

In May the US Department of Energy issued a Record of Decision
confirming that it will take back up to 22 700 spent research reactor fuel
elements of US origin from some 41 countries, including Australia. The price is
to be negotiable but not to exceed US$4500 per kilogram total metal. The
program will last 13 years, which will allow time for the return of all existing
•,pent fuel and spent fuel arising over a period of ten years from the
ctnnouncement of the decision.

As at 30June Australia held 1600 spent research reactor fuel elements. The
original source of the enriched uranium in these elements is about 60% of UK-
origin and 40% of US-origin. A decision has yet to be made on whether to send
further shipments of Australia's spent fuel overseas, either to the United
Kingdom or the United States.

MOATA
The low power Moata research reactor was shut down on 5 May 1995

because of the limited utilisation of the facility, the high operating costs and the
knowledge that specialist facilities have been developed overseas for neutron
capture therapy work. The uranium analysis service was transferred to the
HIFAR reactor. Quarterly reporting to the Nuclear Safety Bureau continued,
along with annual inspections by the IAEA. A decommissioning plan is being
developed.
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The National Medical Cyclotron
The National Medical Cyclotron (NMC), operated by ANSTO, is a major

national research facility providing isotopes for research, clinical evaluations
and routine nuclear medicine procedures.

Two major products, gallium-67, and thallium-201, are sold under the
Australian Radioisotopes (ARI) trademark to public and private nuclear
medicine centres throughout Australia and overseas. Changes to target
technology enabled the production of thallium-201 and gallium-67 to be
increased significandy. These products would have to be imported if diey were
not available from the Cyclotron.

Another major product of the NMC is Fludeoxyglucose F18 (FDG) which,
to date, has been made available only to Royal Prince Alfred Hospital under an
in-house ethics committee approved arrangement. FDG is used for imaging
cancer and blood flows with a new generation of Single Photon Emission
Computed Tomography (SPECT) cameras. The product has a two hour half-
life, which limits the radius of distribution, but its availability enhances the
quality of nuclear medicine.

The Therapeutic Goods Administration approved an extension to the
NMC's licence from being a manufacturer of radiochemicals to a manufacturer
of radiopharmaceuticals for human use. This means that FDG can be made
available to hospitals other man the Royal Prince Alfred.

A new Positron Emission Tomography (PET) beam room was constructed.
The fitting out and manufacture of the bulk of the apparatus has been
undertaken by ANSTO staff. The availability of a specialised room will
enhance the reliability of supply of the products, allow easier maintenance and
reduce radiation exposure of staff.

The manufacture and installation of four new PET cell liners in existing
PET hot cells also increased production and helped minimise staff exposure to
radiation. Staff radiation dose rates were held well within recognised safe levels.

The NMC is developing quality systems required for accreditation under
the Australian/New Zealand ISO 9000 series. It already complies with the
quality assurance guidelines of the Therapeutical Goods Administration and
the codes of Good Manufacturing Practice.

Australian National Tandem Accelerator for Applied
Research (ANTARES)
Accelerator Mass Spectrometry

ANSTO has established a centre for the ultrasensitive analysis of
radiocarbon and other long-lived radioisotopes. The research program involves
a multi-disciplinary and multi-institutional effort aimed at studying
environmental and public health issues, such as global climate change,
environmental pollution and nuclear safeguards, concerning the international
community. Studies in quaternary science and biomedicine based on
Accelerator Mass Spectrometry (AMS) analyses of long-lived radioisotopes are
also done. These programs are being carried out in collaboration with
universities, research institutions and government agencies both in Australia
and overseas.
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Capabilities for AMS analysis of long-lived environmental radionuclides
and actinides and for heavy ion microprobe analysis are currently under
development.

Several external commercial projects were completed by the facility. They
included dating of archaeological artefacts and human bones for the Italian
Ministry of Cultural Heritage, radiocarbon analyses of seawater for Japanese
oceanographic institutions, and radiocarbon dating to study the beginning of
the Bronze Age in Europe for the University of Innsbruck.

Other accelerator applications
ANSTO has collaborated with most Australian universities, through the

Australian Institute of Nuclear Science and Engineering, on more than 30
different research projects, all making use of the tandem accelerator, the 3 MV
Van de Graaff accelerator or the high current metal vapour vacuum arc ion
source. AINSE researchers used ANSTO accelerator facilities to explore a
wide range of topics, including high energy neutron and fission physics,
materials, surface and interface studies, radiation damage, atmospheric
pollution and archaeometry and semiconductor research. Five PhD and several
master of science (MSc) students were involved, as well as numerous honours
and undergraduate students. ANSTO staff published over 15 refereed journal
and international conference papers in collaboration with these Australian
university researchers.

The ANSTO accelerators and associated analytical techniques formed part
of Macquarie University's and the University of NSW's 1995 undergraduate
teaching programs, with students visiting ANSTO to leam about the physics of
accelerators and their applications to everyday problems.

Accelerator capabilities continued to be upgraded and improved.
Simultaneous operation of four ion beam analysis channels was implemented
on the Van de Graaff accelerator, allowing higher sample throughput, more
efficient use of accelerator running time, and a wider range of elemental
analyses.

During the year ANSTO performed beam optics calculations, in
collaboration with the University of Melbourne Physics Department and a
visiting expert from the University of St Petersburg, to design a novel, high
energy, heavy ion microprobe (spot diameters < lOum) for high energy ions
(20-100 MeV) from chlorine to iodine. Key beamline components for this
microprobe system have been ordered.

Australian National Beamline Facility
ANSTO continued its contribution to the Australian National Beamline

Facility, a multi-purpose X-ray beamline which ANSTO manages at the Photon
Factory, Tsukuba, Japan. It manages this project on behalf of a consortium
consisting of ANSTO, CSIRO and Australian universities. Two ANSTO staff
stationed at Tsukuba provided the necessary scientific and technical support for
users from the participating organisations.

Modifications were carried out to improve the performance of the
beamline and several other beamline developments. They were undertaken in
collaboration with user groups: the University of Queensland, the Australian
National University Research School of Chemistry, the University of
Melbourne and the CSIRO Division of Materials Science and Technology.
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Ipplications of nuclear science
and technology to the
understanding of natural
processes

Drivers: Government, other science organisations such as the
Australian Antarctic Division, the Bureau of Meteorology, the
Australian Geological Survey Organisation, the CSIRO, the
universities and industry.
OBJECTIVES
To apply nuclear-based techniques to research projects in support of
international programs such as investigations of global climate change and
environmental pathway analysis and to applied studies driven by industry and
government.

OUTCOMES
• ANSTO's ability to measure soil erosion by detecting ultra-trace levels of

naturally occurring radioisotopes was used to quantify and validate satellite
and aerial reconnaissance imaging of soil erosion. Soil loss due to erosion is a
significant cost to Australia's agricultural economic sector. This project is a
component of the Australia/China Joint Science and Technology Commission
- Remote Sensing Project, which is coordinated through the CSIRO Office of
Space Science.

• ANSTO's specialised radiotracer techniques and radiation detection
instrumentation were successfully used in a collaborative pollution dispersal
study conducted in Hong Kong Harbour and commissioned by the Hong
Kong Environment Protection Department. This project reinforced ANSTO's
reputation for innovation in the field of radiotracing science. No other
organisation is currently able to offer a comparable off-shore tracer service
involving the integration of radiotracer monitoring, accurate positioning and
depth data tailored to the validation of off-shore transport codes.

• ANSTO has developed unique, portable instrumentation for detecting very
low concentrations of radon in air. It was used in an international program for
monitoring long-term trends in concentration of atmospheric pollutants and
in the first characterisation experiment of the International Global
Atmospheric Chemistry Project.

• The unique facilities at ANSTO were used to provide information on
atmospheric fine particle pollution to local councils in New South Wales, State
environment protection agencies and industry groups. This assisted
authorities to assess health and environmental effects of pollution and
introduce appropriate control programs.

• ANSTO's environmental research contributed to the revised and expanded
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Australian and New Zealand water quality guidelines for the uranium
province of the Northern Territory. The work was undertaken in collaboration
with the Australian Government's Environment Protection Agency and the
Environmental Research Institute of the Supervising Scientist.

• The Australian National Tandem for Applied Research tandem accelerator
facility at ANSTO has been used to measure radiocarbon produced by
atmospheric nuclear weapons testing during the 1960s extracted from the air
trapped in Antarctic ice. The so-called 'bomb-pulse' provides an independent
means of confirming diffusion and bubble close off models crucial to
deciphering the historical climate record archived in the ice air bubbles. This
work was funded by a National Greenhouse Advisory Committee Grant and
was a collaborative study between ANSTO, the CSIRO Division of
Atmospheric Science, the Australian Antarctic Division, the Antarctic Co-
operative Research Centre and the Australian National University.

• ANSTO hosted a workshop on ecological risk assessment which proposed
better mechanisms for collaboration between the science agencies and
government regulators and produced new directions for research into
ecological risk in Australia.

ACTIVITIES AND OUTPUTS
Use of isotope techniques to assess soil erosion

ANSTO, in partnership with the University of Western Australia,
completed the first stage of applying caesium-137 and beryllium dating
techniques to assess erosion of the Fitzroy and Swan River catchments.

ANSTO worked in partnership with the University of NSW, the CSIRO
and the National Centre for Remote Sensing, China, on a remote sensing
project looking at the mass transport of soil by natural causes. The project
involves aerial reconnaissance of the Goulburn Valley in Victoria and ground
verification involving caesium-137 measurements.

Use of radiotracer techniques to evaluate sewage outfall
Radiotracer techniques were used in an evaluation of the Urmston Road

sewage outfall in Hong Kong harbour. The behaviour of the sewage plume in
wet and dry seasons was compared. The project involved integrating
technologies to monitor the plume of radio-labelled sewage in three
dimensions. An electronic depdi probe was developed to indicate radiation
detector probe depth for characterising tracer plume measurements. The
project was undertaken in association with Australian Water and Coastal
Studies Ltd and Electronic and Geophysical Services Ltd, under a consultancy
managed by Montgomery Watson (HK) Ltd in a major evaluation of the
sewage system commissioned by the Hong Kong Government.

Secondary Ion Mass Spectrometry (SIMS) Facility
The SIMS facility is used to study surface interactions of pollutants with

biological, geological and man-made materials. During the year, techniques
were commissioned, tested and validated for studying the metabolism of
bandicoots, fluid pathways in materials representing natural analogues of waste
repositories, surface characteristics of sulphide ores in mill concentrators,
elemental distribution in semiconductor materials, bio-indicators of water
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quality and water quality record and the leaching characteristics of Synroc.

Much of the work was undertaken on behalf of university researchers. To
further assist university interaction, the Australian Institute of Nuclear Science
and Engineering successfully submitted a request for Australian Research
Council funding on behalf of the member universities. The funding is to be
used to service university SIMS requests.

Radon research
Research activity concentrated on the investigation of physical processes

controlling the transport of the naturally occurring radioactive gas, radon, and
radon decay products in various environments. The emphasis was on transport
in the atmosphere and porous media.

ANSTO participated in an international program monitoring long-term
trends in concentrations of anthropogenic (manmade) pollutants in the
atmosphere. High sensitivity radon detectors developed at ANSTO operated
continuously at Cape Grim, Tasmania, Macquarie Island and, in cooperation
with the US Climate Monitoring and Diagnostic Laboratory, at Mauna Loa
Observatory on the island of Hawaii. The radon monitoring program at Cape
Grim was expanded by commissioning a detector capable of continuous
detection of very low concentrations of radon-222 and radon-220 (thoron)
decay products in air.

ANSTO participated in the first Characterisation Experiment (ACE-1) of
the International Global Atmospheric Chemistry Project. The goal of ACE-1
was to document the chemical, physical, and radiative properties, and
determine the controlling processes, in the remote marine atmosphere. It was
motivated by a desire to understand the effect of anthropogenic pollution on
climate, which requires the separation of anthropogenic effects from natural
effects. It is therefore necessary to know if air samples have been affected by
recent pollution events. Most anthropogenic particles and gases are produced
on land. Radon also comes from the land and decays with a half life of 3.8 days.
Therefore, an air mass with radon present has been in recent contact with land
and thus is likely to have been subject to pollution.

The radon detectors at Cape Grim and Macquarie Island participated in
ACE-1. In addition, two ANSTO radon detectors were deployed at sea: one on
the CSIRO research vessel Southern Surveyor; and the other, in cooperation
with the US National Oceanic and Atmospheric Administration (NOAA), on
the NOAA research vessel, Discoverer.

ANSTO began a sponsored research project for Australian Coal Research
Ltd to develop a new method of predicting outbursts of gas, coal dust and small
coal fragments in underground coal mines. This is based on monitoring the
changes of radon-222 concentration in mine ventilation air. The project
involves developing and constructing a set of unique radon detectors,
evaluation of the radon anomaly-outburst correlation and assessment of the
reliability of the proposed method. In broader terms, it addresses a problem of
radon transport in porous media under dynamic permeability conditions.

Use of naturally occurring radioisotopes
ANSTO carried out fieldwork to collect sediments from sea-ice in the
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Vestfolld Hills Fjords in the Australian Antarctic Territory. The sediments in this
location consist almost entirely of fossil remains of plankton, which yield insight
into the effects of increased ultra violet light (UV-B) due to ozone depletion.
Increased UV-B is believed to affect abundance as well as species diversity of
plankton living at the bottom of sea-ice.

Studies will be carried out in collaboration with the University of Tasmania
using naturally occurring radioactive lead isotopes to accurately date these
sediments. Previous studies showed that prior to 1990, increased UV-B had had
a negligible effect on the plankton community. Samples from the past five
years, collected in follow-up field work, will be tested to see if the larger ozone
hole observed in the 1990s has affected the plankton. Older sediments will be
dated (in time scales of up to thousands of years) using protactinium and
thorium isotopes. This will show the natural variability in plankton abundances
and diversity.

Neutron activation analysis
The estuaries of the Georges and Hacking Rivers, located partly in

suburban Sydney, are at significant risk of contamination by pollutants from
urban and industrial development. ANSTO, in collaboration with the
University of Sydney, has been using radio-analytical techniques to study trace
elements in core samples and to track contaminant flow through the river
systems. Sedimentation rates at the sampling sites have been determined using
lead-210 dating to establish the sequence in which pollutants (identified by
neutron activation analysis) were laid down. These data will be compared with
dates of significant industrialisation in the area and the presence of particular
industry sectors. The technique has also been used to date sediment laid down
before European settlement and compare it with recent sediments to establish
the effects of settlement.

Long-lived radionuclides—Accelerator Mass Spectrometry
(AMS)

ANSTO is involved, in collaboration with universities and other scientific
organisations, in the AMS analysis of long-lived radionuclides in natural
archives such as ice cores, tree rings, sediments and corals, with the aim of
improving our understanding of past climatic variability. The AMS group, in
collaboration with the CSIRO Division of Atmospheric Research, succeeded
in using the high levels of carbon-14 associated with post-war nuclear bomb
tests to determine the age spread and age of carbon dioxide in Antarctic ice and
firn (snow-ice). The collaboration also involved the Australian Antarctic
Division and the Australian National University. It was funded by the National
Greenhouse Advisory Committee (NGAC).

Transient tracers, such as radiocarbon and other long-lived cosmogenic
radioisotopes, also provide information on air and water mass transport in the
environment. The first AMS carbon-14 analyses of water samples from
locations within the Australian sector of the Southern Ocean were performed
on the ANTARES tandem accelerator. They were consistent with the
observations made during the Geochemical Ocean Sections Studies program
conducted in the late 1970s. The data will be applied to validate output from
ocean circulation models. This research program is funded by NGAC and
performed in collaboration with CSIRO and Flinders University.
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Prospects for collaboration with the Universities of Turin and Paris-Sud on
biocalcification and on environmental applications of long-lived radioisotopes
are being examined. Financial support for this has been provided by the
International Science and Technology Advisory Committee.

Isotope analysis-Accelerator applications
ANSTO and the CSIRO Division of Atmospheric Research entered into a

$300 000 consultancy agreement with the CSS Joint Venture Group
(CMPS&F, Sinclair Knight Merz and Sagric International) to study fine
atmospheric particles and gases in the Jakarta region. The CSS Joint Venture
Group is currently implementing the Indonesian Environmental Protection
Agency (BAPEDAL) and East Java Pollution Control Implementation (PCI)
Project in Indonesia for AusAID. ANSTO operates five air sampling units at
four sites in and around Jakarta and applies accelerator-based ion beam
analysis techniques to characterise the atmospheric aerosol in two size fractions.
CSIRO is studying the gases (SOX, NOX) and light scattering and visibility
effects of the atmospheric particulate loading.

A number of Indonesian agencies have given support or have indicated
interest, including BAPEDAL's Air Directorate, National Atomic Energy
Agency (BATAN), Jakarta City Government's Urban and Environmental
Study Office (KPPL) and the Indonesian Ministry of Health. Considerable
assistance and support in developing the study was provided by the Japanese
International Co-operation Agency (JICA). An ANSTO PM2.5 cyclone
sampler and a PM2.5/10 stacked filter sampler are currently operating in
collaboration with JICA at its inner Jakarta city site.

In its Australian Aerosol Sampling Program (ASP), ANSTO operates 10
fine particle sampling units, on a fee-for-service basis, providing data on fine
atmospheric composition for local councils, State environment protection
authorities and industry groups. ASP units are operating in Wollongong,
Sydney, Newcastle, the Hunter Valley and Brisbane. They are also operating
overseas in Singapore (3 units) and California. New Zealand (1 unit in
Auckland) has joined the Australian network on a trial basis for 12 months.
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Ireatment and management of
man-made and naturally
occurring radioactive
substances
Drivers: ANSTO, government and industry.

OBJECTIVES
a) To provide government with quality scientific and technical advice on nuclear
waste management, including environmental impacts of uranium mining.

(b) To refine or develop new technological approaches to immobilise and dispose
of radioactive waste and to minimise environmental contamination from the
nuclear and mining industries.

(c) To provide environmentally sensitive and cost-effective on-site waste
management in accord with relevant standards and appropriate risk
management strategies

OUTCOMES
• In recognition of the potential role that the Synroc concept (a process for

immobilising high level radioactive waste) could play in the immobilisation of
excess weapons plutonium, a third US contract worth $US75,()()0 was
awarded to ANSTO to further develop Synroc formulations suitable for high
plutonium loadings.

• An ANSTO waste management policy was formulated. A comprehensive
technical review of radioactive waste management practices at ANSTO was
completed and a 5-year action plan prepared to ensure consistency by the
year 2000 with international best practice, as identified in the International
Atomic Energy Agency's Radioactive Waste Safety Standards.

• Health physics support, provided by ANSTO to all operations of Phase 1 of
the clean-up of the former nuclear weapons test site at Maralinga, South
Australia, resulted in successful completion of the first phase of test drilling,
in-situ vitrification trials and seismic tests. Health physics procedures, to allow
safe working for Phase 2, were also successfully completed.

• ANSTO demonstrated a sludge recycling process to neutralise acidic waste
waters produced in uranium milling operations. The process reduces the
burden of disposal and is of direct benefit to the uranium mining industry and
other industries handling neutralised acid waste waters.

• ANSTO provided health physics support for the successful remediation of
Site 1 at the Defence Science and Technology Organisation's facility at
Salisbury, South Australia. The site contained assorted debris, including
rocketry components containing thorium. ANSTO supervised the excavation
and sorting of radioactive material and controlled employee radiological
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exposures. Employee exposures were kept well below the public radiation
dose limit.

• Several studies to assess the potential for using heap and vat leaching to
process low grade uranium ores were completed. In these processes, fine
grinding and expensive solid/liquid separation steps associated with
conventional processing are eliminated. The processes also offer the major
potential advantage of reducing the leachability of contaminants associated
with finely ground tailings. Pilot scale testwork showed that a range of ores
was amenable to these techniques, with extraction only slightly less than that
obtained by conventional leaching.

ACTIVITIES AND OUTPUTS
Synroc

Development of the Synroc process for immobilising high level radioactive
waste continued, links were maintained with key organisations involved in
high-level radioactive waste management in all countries pursuing commercial
reprocessing of spent fuel. These links provide the basis for cooperation in
potential commercial waste remediation. They also provide ANSTO with
access to research facilities unavailable in Australia, in particular for accelerated
testing of the resistance of Synroc to radiation damage from alpha-decay
of long-lived radionuclides. The results of joint research have provided
independent confirmation of Synroc as an advanced second generation
waste-form.

The joint program of research with the Japan Atomic Energy Research
Institute continued on schedule under a collaborative agreement which has
been extended to September 1998. The program includes: accelerated alpha-
damage tests on single-phase perovskite and zirconolite specimens doped with
alpha-emitting curium-244; investigation of the curium leach-rate as a function
of curium concentration in Synroc-C; studies of leach mechanisms in actinide-
doped Synroc and its constituent phases; and further studies of radiation
damage effects and geochemical alterations in naturally-occurring zirconolite
and perovskite specimens which have survived geological conditions more
severe than those envisaged for a high-level waste repository.

Improvements were also made to the Synroc production process. These
included the development of pressure pads to enable the uniaxial hot-pressing
operation to be performed at higher temperatures and pressures - above
1150°C and 14 Mpa - which enhances the quality of the Synroc. Quarter-scale
prototype ceramic pad systems based on commercially-available materials
were designed and fabricated for evaluation.

Synroc's adaptability to variations in waste composition makes it a
potential candidate for a range of applications. Contacts were maintained with
the consortia bidding for contracts to remediate tank wastes from past defence
projects, at Hanford in the United States. Niche opportunities for Synroc were
explored, with the ability of Synroc process technology to control
technetium/caesium volatility and its leach resistance being promoted.

The use of Synroc in the immobilisation of excess weapons plutonium was
also pursued. A research contract for Lawrence Livermore National Laboratory
in the United States pertaining to the applicability of Synroc for the
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immobilisation of plutonium was completed and a new contract negotiated
and commenced in February. This has a focus on the incorporation of
plutonium as a high-fired oxide. The initial non-radioactive phase of this work
yielded promising results. The radioactive phase will commence in the next
financial year.

Data relevant to the chemical design of Synroc variants for actinide-rich
waste streams were obtained in a collaborative project with Los Alamos
National Laboratory using the Stanford synchrotron facilities in the
United States.

ANSTO continued to collaborate with the French Atomic Energy
Commission on basic studies of wasteform durability and on the application of
cold-crucible technology to processing Synroc for wastes from advanced
reprocessing. ANSTO also continued to cooperate with SIA Radon, in
Moscow, under the letter of intent signed with Russia's Minatom on the
evaluation of Synroc produced with Russian cold-crucible technology.

Cooperation with the China Institute of Atomic Energy (Beijing) on Synroc
durability and application to Chinese waste streams continued under a
Memorandum of Understanding between ANSTO and the China National
Nuclear Corporation.

Cement waste-forms
Cement-based waste forms were developed and tested for the conditioning

of particular wastes from ANSTO's nuclear activities. Studies on the
immobilisation of zeolites in cement, in collaboration with the University of
Technology, Sydney and the University of New South Wales, indicated that a
local zeolite could be utilised for treating low-level radioactive liquid waste.
These studies were supported by more fundamental research into the
microstructure of cement pastes, using small angle neutron scattering and other
techniques, carried out in collaboration with the US National Science
Foundation Centre for Science and Technology.

Uranium ore processing
Caro's acid, a non-polluting oxidant, has been adopted by Energy

Resources of Australia for use in the uranium leaching circuit at its Ranger mine
mill. The use of Caro's acid in uranium processing was jointly developed by
ANSTO and Interox Chemicals. This is the second time Caro's acid has been
used in this way in Australia; the process was also successfully used at the
Nabarlek uranium mill. ANSTO was involved in the on-site commissioning of
Caro's acid at Ranger to assess changes in leach circuit performance.

ANSTO completed several studies to assess the potential for using heap
and vat leaching to process low grade uranium ores. In these processes, fine
grinding and the expensive solid/liquid separation steps associated with
conventional processing are eliminated. As the ore only requires crushing to a
large particle size, these processes offer the major potential advantage of
reducing the leachability of contaminants from finely ground tailings. Pilot
scale testwork showed that a range of ores was amenable to these techniques,
with extraction only slightly less than that obtained in a conventional leaching
circuit.

ANSTO successfully demonstrated a sludge recycling process to neutralise
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acidic waste waters produced in uranium milling. The process generates a
dense precipitate which is readily filtered to produce a low-moisture waste.
These properties reduce solids disposal costs and maximise recovery of
neutralised water, which can be recycled to the milling process. The Olympic
Dam operation has incorporated this process into the design of a planned water
treatment plant for its uranium mining site in South Australia. Energy
Resources of Australia has decided to undertake a mini-plant trial at its Ranger
mill in the Northern Territory to test a variation on the process for treatment of
tailings slurries.

Maralinga
Phase 1 operations of the clean-up at the former atomic weapons test site

at Maralinga, South Australia, were completed. ANSTO provided health
physics support for field operations which included in situ vitrification trials,
plutonium plate recovery and training of staff who were to work at Maralinga.
All field operations complied with detailed, task specific work procedures and
no person received any significant radiation exposure. ANSTO also completed
the preparation of health physics procedures for Phase 2 operations.

ANSTO was unsuccessful in its bid to provide health physics services for
Phase 2 operations at Maralinga.

ADI Salisbury
ANSTO, as a consultant to Australian Defence Industries Limited,

provided health physics coverage for the remediation of Site 1 at the Defence,
Science and Technology Organisation facility at Salisbury, South Australia. Site
1 was a burial site for assorted debris, including rocketry components
containing thorium. ANSTO supervised the excavation and sorting of the
material into radioactive and non-radioactive categories and controlled
employee radiological exposures. The site was successfully remediated, with all
radioactive material sorted and correctly stored. Employee exposure was well
below the public radiation dose limit.

Broadmeadows
Following media reports of radioactive material disposed at an old Army

disposal site at Broadmeadows on the outskirts of Melbourne, AGC Woodward
Clyde contracted ANSTO to conduct a radiological investigation prior to the
site being commercially developed. The investigation consisted of scanning
excavated soil for gamma emitting radionuclides. Some 323 cubic metres of
material was excavated from 25 test pits and no trace of radioactive
contamination was detected. Preliminary data suggested there would be no
significant radiological health effects arising from the Broadmeadows site, given
the potential uses being considered for the site. Further gamma spectroscopy
analysis is being carried out on samples from each pit to quantitatively
determine which radionuclides may be present at the site.

Review of ANSTO's radioactive waste management
ANSTO's Radioactive Waste Management Policy, approved by the

ANSTO Board in July, 1995 requires that:

(i) a review be carried out of current waste management practices, taking
account of new international standards and other legal and emerging
regulatory requirements; and
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(ii) an integrated waste management and predisposal plan be prepared.

To fulfil the first requirement, a multi-disciplinary team carried out a
detailed technical review. The resulting report - 'ANSTO's Radioactive Waste
Management Policy: Preliminary Environmental Review'-gives details of
relevant legislative, regulatory and related requirements emerging from
national and international studies; sources and types of radioactive waste
generated at ANSTO; waste quantities and activities; existing practices and
procedures for waste management and environmental monitoring; and overall
strategies for dealing with ANSTO's radioactive wastes. This publicly available
report makes 24 recommendations for consideration by the ANSTO Board
and ANSTO management.

An action plan was prepared to fulfil the second requirement. It provides
information on tasks, milestones, resource requirements and budgets to
implement the Waste Management Policy.

ANSTO's waste management facilities
A program for monitoring and maintaining all ANSTO waste management

plant, including the site sewer network and pumping stations, was developed.

Waste storage facilities were refurbished and various wastes relocated to
improve the standard of their management and storage. Works included the
upgrading of the uranium swarf (metal trimmings) storage facility, new pumps
for holding tanks, the construction of a delay tank and a sewer bypass line.

Upgrading of storage facilities continued, with an extension built to
accommodate bulk materials subject to nuclear safeguards. This has freed space
to store low level solid waste in a new racked system. A gamma scanner to
measure the activity levels of the drummed waste was ordered as part of the
Waste Management Action Plan.

ANSTO has accumulated approximately 3.8 tonnes of uranium and
thorium metal trimmings from the fabrication of radiation shields over the past
35 years. This material is stored under kerosene to prevent oxidation of the
metals. A calcination treatment system was selected as the most feasible option
for stabilising the trimmings and successful pilot trials were completed.

Spent fuel management
The first stage of an assessment of storage facilities for ANSTO's spent

reactor fuel was completed, together with inspection of the Dounreay flasks
used for spent fuel storage. Video inspections and ultrasonic thickness testing
showed no degradation in the stainless steel liners in the spent fuel dry store.
Inspection of a number of fuel elements stored for 30 years showed them to be
in very good condition. Four elements that had been sectioned for metallurgical
examination in 1967 showed no significant corrosion on the exposed fuel areas.

The generally good condition of fuel and liners provides confidence in die
concept of long-term storage of spent fuel under controlled dry atmospheres.

A program of refurbishment commenced for the spent fuel dry stores. This
involves ongoing monitoring of their dry nitrogen atmospheres by analysis for
oxygen and moisture. Systematic refurbishment of die seals on the Dounreay
flasks also began.
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ompetitiveness and ecological
sustainability of industry

Drivers: Industry and government

OBJECTIVES
(a) To contribute to the development of critical technologies aimed at enhancing
the competitiveness and ecological sustainability of selected industry sectors
through the application of nuclear science and technology andANSTO's unique
mix of technical capabilities.

(b) To provide scientific and technical advice and services to government and
industry, based on radiation and other relevant standards, radiation safety,
radiation sterilisation and plant assessment technologies etc.

(c) To supply internationally competitive radioisotopes and
radiopharmaceuticals for medical, industrial and environmental use in
Australia and the Asia/Pacific region.

OUTCOMES
(based on industry sectors)

Environment management
• ANSTO applied for a patent for immobilising arsenic in flue dust to an

environmentally stable solid that passes the standard US Environmental
Protection Agency (USEPA) leach test for landfill disposal. The USEPA
approved funding of US$750 000 to demonstrate these processes as part of its
Mine Waste Technology Pilot Program.

• ANSTO developed the use of perfluorocarbons as tracers for stack emissions.
This has been successfully used by Australian industry to quantify the impact
of stack emissions on a local community. A collaborative project with Korean
meteorologists is being initiated.

• ANSTO contributed to the upgrading of international geochemical codes
used for modelling contaminant transport in ground waters. ANSTO is using
these codes in Australian and international contaminant transport projects
associated with mines, waste disposal sites and natural analogues of nuclear
waste repositories.

• A suite of chemical, biological and mineral processing technologies was
developed by ANSTO to assist in remediation of toxic sediments. The work
was performed in collaboration with industrial partners under the
Department of Industry, Science and Tourism (DIST) Generic Industrial
Research and Development (GIRD) scheme. The partners are pursuing a
commercialisation strategy. The project also made a valuable contribution to
the NSW State Environment Report by providing contamination profiles of
sites in Sydney Harbour and the Cooks River.
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• ANSTO's isotope analysis capabilities enabled measurement of the
radiocarbon content in air samples from the Sydney Metropolitan and Blue
Mountains areas, permitting the NSW Environment Protection Authority to
discriminate between natural (eg, bushfires) and industrial atmospheric
pollution.

• ANSTO's gamma irradiation facilities enabled research investigation of
biological and chemical materials, such as polymers, at a unique range of
temperatures and dose rates, as well as processing to health care regulations
and quarantine requirements.

• Up to ten million pupae a week were processed for the sterile insect program
for Queensland fruit fly, which involves irradiating pupae and then releasing
the adult flies. The program is being carried out to maintain an international
fruit fly free zone for primary producers of mainly citrus fruits in designated
regions within Victoria, New South Wales and South Australia.

Mineral processing
• The geochemical nature of the primary and supergene waste materials at the

Ernest Henry prospect, Queensland, was characterised by ANSTO in terms
of its potential impact on the environment.

• ANSTO developed computer visualisation of 25 years of monitoring data
from a heavy mineral mine. This allowed ANSTO, the mining company and
its consultants to develop an understanding of the geochemical processes that
occur after heavy mineral mining and to assess the impact of these processes
on the local environment.

• ANSTO designed, commissioned and installed a set of discrete level depth
samplers at the Ranger uranium mine in the Northern Territory. These
allowed the company to develop a detailed understanding of the geochemical
processes in ground waters and to assess the impact of mine and mill
operations on ground water quality.

• As part of ANSTO's involvement in the Mt Lyell Remediation Research and
Demonstration Program in Tasmania, an ecological risk assessment was
completed for Macquarie Harbour. This task, completed within limited time
constraints, proved essential to the overall assessment program. Its usefulness
has been recognised by requests to undertake similar studies of fresh water
habitats closer to the mine.

• ANSTO's expertise in industrial processes relating to mine heaps and rock
dumps was illustrated by the development of new techniques and tools. A
technique was developed for in situ measurement of the gas diffusion
coefficient in mine waste rock piles. It has been applied at a mine site to
quantify the effectiveness of a soil cover in reducing acid rock drainage from
a waste rock dump. ANSTO expertise in optimising the performance of bio-
oxidation heaps was applied to a commercially sized (700 000 tonnes) heap of
refractory gold ore. It led to recommendations for better operation of a
second heap. A calculational tool was developed to quantify the effectiveness
of soil covers in reducing acid rock drainage from waste rock dumps. This tool
has been used to develop a closure plan for a mine site.
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Industry
• Consulting work undertaken by ANSTO for an Australian cement company

led to design modifications that increased the life of cement kiln satellite
coolers and reduced costly kiln shut-downs.

• ANSTO was awarded an Industry Research and Development grant of
$211 650 over three years from the Department of Industry, Science and
Tourism to develop, in conjunction with Cochlear Ltd, a hermetically-sealed
ceramic housing for implantable medical devices.

• Recognition of ANSTO's expertise in materials assessment resulted in it being
awarded contracts to assess the remaining life of large industrial plant for a
number of customers, including electricity-generation utilities in Australia and
New Zealand and petrochemical plant operators in NSW, Victoria and
Queensland.

Safety services
• The expertise of ANSTO's safety training was widely recognised, with 31

training courses in radiation protection and occupational health and safety
provided for industrial and government organisations.

• Increasing use was made by industry of ANSTO's consulting services in risk
and reliability. Specialist software on environmental risk provided to Sydney's
City Rail contributed to an effective management of their environmental risks.
Reliability services provided to an Australian rail locomotive and wagon
manufacturer enabled it to win major export orders.

• ANSTO's radiation dosimetry calibration and measurement services were
used by industrial irradiation facilities and their clients to maintain
compliance with regulatory requirements and international standards for
good radiation practice.

•By disseminating Australian Standards of Radioactivity Measurement,
ANSTO has enabled radiopharmaceutical producers and nuclear medicine
departments and clinics to routinely make accurate measurements and ensure
accuracy of patient doses.

Pharmaceuticals
•The potential of an ANSTO radiopharmaceutical, iodine-123

iododexetimide, for the accurate detection of epileptic foci while patients are
in the non-seizure state, was demonstrated in a clinical trial at Queen
Elizabeth Hospital, South Australia. This simpler and more accurate method
for localising the foci improves accuracy in the surgical treatment of epilepsy.
Following this success, an expanded multi-centre trial is planned.

• A new process was developed at ANSTO to rapidly separate copper-64 from
zinc targets used at the National Medical Cyclotron for gallium-67 production.
This work was referenced at the 43rd Annual Meeting of the US Society of
Nuclear Medicine as the most commercially viable method of copper-64
production. The process yields specific activity copper-64, which is supplied
by ANSTO for use in diagnosing birth defects.

Sales of radiopharmaceuticals and radioisotopes for medical, industrial and
research use rose by 9.7% to $12.1 million.
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ACTIVITIES AND OUTPUTS
Environment management
Arsenic treatment

The presence of naturally occurring arsenic in ground water for domestic
and agricultural use is a serious problem in many countries. Hundreds of
thousands of people in India, Taiwan, Thailand and Mexico are reported to
suffer from symptoms of chronic arsenic poisoning. Arsenic-bearing mine
water is also considered a significant health and environmental hazard in the
western United States.

Because of these concerns, in 1993 the World Health Organisation revised
the guideline for arsenic in drinking water from 50 to 10 parts per billion (ppb).
Germany and Japan have also lowered their drinking water limit to 10 ppb. A
similar standard is being considered for the United States and Australia.

The effective removal of dissolved arsenic(III) from water to
concentrations of less than 10 ppb requires an oxidation step. Because of
concerns about potentially harmful by-products arising from the chemicals
commonly used for oxidation, such as chlorine, the preferred oxidant for
drinking water treatment is dissolved oxygen. However, the oxidation rate of
arsenic(III) to arsenic(V) by dissolved oxygen is extremely slow.

The arsenic research team at the ANSTO Research Node of the
Cooperative Research Centre for Waste Management and Pollution Control
Limited discovered that, in the presence of light and a commonly available
compound, the oxidation rate of dissolved arsenic(III) by oxygen can be
increased by more than 10,000-fold (patent pending). The oxidised arsenic can
then be removed by co-precipitation with iron.

Arsenic is also an unwanted by-product of the mining and extraction of
metals such as copper, gold, lead, nickel and uranium. Large quantities of
arsenic-bearing flue dust are kept in temporary storage pending safe disposal
options. Immobilisation processes developed at ANSTO convert arsenic in flue
dust to environmentally stable solids which pass the standard US
Environmental Protection Agency (USEPA) leach test for landfill disposal.

The USEPA approved funding of US$750 000 to demonstrate these
processes as part of their Mine Waste Technology Pilot Program. ANSTO is
collaborating with MSE Inc. of Butte, Montana, to carry out the demonstration
in August-September 1996. Acid mine water and smelter flue dust will be
treated.

Acid mine drainage
Acid mine and acid rock drainage are major environmental issues at many

mine sites, but their impact on the mining industry has been quantified at only
a few well known sites, such as Rum Jungle and Captains Rat. ANSTO is
studying the extent and liability of acid mine and acid rock drainage in
Australia on behalf of the Office of the Supervising Scientist and the Australian
Centre for Minesite Rehabilitation Research.

Remediation of dredged estuarine sediments
In 1993, ANSTO began developing technologies to treat sediments and





C O R E B U S I N E S S A R E A S

soils co-contaminated with toxic organic compounds and heavy metals.
Harbour and estuarine sediments from Sydney Harbour and the Parramatta
and Cooks Rivers were used as a model system. The project involves
collaboration with CRA Advanced Technical Development (ATD), Sydney
Water and Patterson Britton and Partners Pty Ltd. It is partly funded by the
Department of Industry, Science and Tourism through a Generic Industrial
Research and Development grant. The research program is being undertaken
jointly at ANSTO and in CRA ATD's laboratories and is in its final year. A
suite of chemical, biological and mineral processing technologies have been
developed to remediate different sediment types and process flow sheet
development is nearing completion. The project made a valuable contribution
to the NSW State Environment Report through its provision of contamination
profiles of sediment at various locations in Sydney Harbour and Cooks River.

Water treatment and re-use
The selective removal of low concentrations of contaminants from waste

waters/process liquors is difficult to achieve. ANSTO, in a collaborative project
with the China Institute for Atomic Energy, showed that a technique known as
pseudo liquid membrane solvent extraction can achieve high extractions of
thorium, present at low concentration, from a typical iron-bearing process
solution. This separation is not possible with conventional solvent extraction
techniques. Application of this technique to remove contaminants from high
concentration product streams is now being considered.

Radiation technology
Gamma irradiation facilities supported a range of precise and controlled

environmental processing requirements for studies in the biotechnology,
horticulture, agriculture and chemical industries.

Materials processed for ANSTO clients included biologicals and polymers,
rapid diagnostic test kits for microbiological use, Queensland fruit fly for
genetic mutation studies and a range of Australian gemstones. Operations
complied with the licensing requirements of the Therapeutic Goods
Administration, the Australian Quarantine and Inspection Services and the
NSW Environment Protection Authority.

Up to 10 million pupae were irradiated each week as part of the sterile
insect technique for Queensland fruit fly (which involves irradiating pupae and
then releasing the sterile adult flies) to support the Tri-State Fruit Fly Strategy.
The program is being carried out to maintain an international fruit fly free zone
for primary producers of mainly citrus fruits in designated regions within
Victoria, New South Wales and South Australia.

Mineral processing
Atmospheric transport study

A perfluorocarbon atmospheric tracer study was conducted at the Alcoa of
Australia alumina refinery, Kwinana, Western Australia, to examine the impact
on nearby communities of odour emissions from the refinery. The study
showed that a local hill greatly influenced the trajectories as the plume
moved inland.
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Geochemistry and pollutant transport
ANSTO completed geochemical studies for the transport of pollutants

from the Konigstein uranium mine, WISMUT, in Germany. The studies
involved identifying, quantifying and validating pollution sources, converting
them into a transport model and calculating the transport rates and potential
impact on local drinking water supplies. The work took advantage of
visualisation techniques developed by ANSTO which allow the movement of
the pollutant plumes to be viewed and studied by video presentation.

The work also allowed development of chemical codes describing kinetic
geochemical processes. Previous work had been restricted to equilibrium or
static conditions. The work was underpinned by theoretical work aimed at
improving the algorithms describing the chemistry and transport processes.
This is being undertaken in collaboration with the University of Alabama.

ANSTO also undertook geochemical studies, in association with
consultants, for the heavy mineral mining company, RZM. Computer
visualisation was used to present the results of 25 years of ground water
monitoring of the environs of the mine site. The studies identified a low cost
improvement for disposal of tailings.

Ground water and geochemical studies were carried out on behalf of the
Ranger uranium mine to provide information as part of the data base
supporting the Ranger water management plan. The studies employed
ANSTO designed equipment for sampling water at discrete depths below
ground in the difficult conditions of the Northern Territory tropical climate.

ANSTO carried out geochemical studies on behalf of the Ernest Henry
Project, Queensland, to provide geochemical advice for environmental
planning of the project.

Processing of materials containing trace quantities of
radioactive isotopes

Industrial minerals and materials often contain low levels of naturally
occurring radioactivity which is of increasing concern to overseas buyers.
Industry-funded projects focussed on the removal of naturally-occurring
radioactive contaminants from local minerals to add value to Australia's
mineral exports and on the immobilisation of waste streams from this
processing.

Work also continued on a project to measure low levels of radioactivity in
feedstock materials used in supercomputing applications. This work, which is
nearing the end of a five-year collaboration with Fujitsu, has established which
radionuclide is the major cause of contamination in the materials and
developed special techniques to measure it at very low levels. This technology
was transferred to Japan for implementation in the component factories.

Wind effects on mine waste heaps
ANSTO's computational fluid dynamics capabilities were applied to

modelling the effects of prevailing wind on the gas pressure distribution over a
mine waste heap. A significant effect on gas flow patterns, temperatures and
oxygen concentrations within the heaps was demonstrated under some
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conditions. In the light of these results, further studies on oxidation of mine
waste heaps are being considered.

Industry
Advanced ceramics

ANSTO has developed unique facilities and expertise in selected areas of
advanced ceramics as part of the Synroc radioactive waste project. These skills
and facilities were used by local industry under a variety of technology transfer
mechanisms. Teams have been formed with universities and CSIRO to harness
complementary skills to benefit industry.

Much of the work on functional ceramics is based on sol-gel science and
technology originally developed at ANSTO to provide improved routes for the
production of Synroc precursor. Work continued on adapting sol-gel
technology to a range of non-nuclear applications, including the production of
corrosion- and abrasion-resistant coatings on metals, ceramics, graphite and
refractories, the production of thick and thin films for dielectric, piezoelectric,
photovoltaic, photochromic and sensor applications, and the production of
controlled porosity structures for radiant tube burners.

High temperature fabrication
The primary aim of this project is to exploit the facilities and ceramic

processing skills associated with the Synroc project through technology transfer
to industry-funded projects.

An industry-driven project to investigate the cracking behaviour of carbon
anodes in aluminium smelting progressed well. The mechanical properties and
thermal shock behaviour of a variety of industrial and laboratory anodes were
studied and factors promoting cracking were identified. This enabled modified
anodes to be produced. These have exhibited a significantly reduced cracking
rate in industrial trials.

Materials assessment
ANSTO continued a collaborative research program with Pacific Power

aimed at developing and extending remaining life assessment techniques for
large power generation plant components. The project evolved as a reflection
of the more competitive environment of the electricity supply industry.

An Australian Electricity Supply Industry Research Board funded project
on remaining life assessment of turbine rotors entered its third and final year.
Participation with the University of New South Wales continued on an
Australian Research Council funded project aimed at developing advanced
techniques for maintenance-forecasting and remaining life assessment of boiler
tubing. Some of the techniques were applied to the assessment of irradiated
material from HIFAR research reactor components.

ANSTO was also involved in research projects in the Cooperative
Research Centre (CRC) for Materials Welding and Joining. A project on
assessing the effects of repair welding in pressure equipment, undertaken in
collaboration with the University of Wollongong and BHP Slab and Plate
Products Division, neared completion.
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Effects on the properties of repair welds on long-term plant operation at
high pressures and temperatures were investigated. An understanding of the
performance of a range of steels was acquired, along with the ability to model
the behaviour of repair welds. Two other CRC projects were undertaken on
cold-cracking in the heat-affected zone of welds and on developing defect
acceptance criteria in girth welds in thin-walled pipe.

A number of the CRC projects are due to be completed by the end of 1996
and significant effort was directed towards developing new proposals with the
CRC core partners and industry to ensure continuation of ANSTO input.

Surface engineering
There was continuing international interest in ANSTO's development of

Plasma Immersion Ion Implantation (PI1) as a new technique for improving
wear resistance and overall service life of tool materials and components.

Negotiations began with an Australian company to transfer the
manufacture and marketing of the technology to particular, interested research
and development laboratories world-wide. Internationally, similar technology
is being trialed in semiconductor processing, thin-film deposition and surface
modification, as well as in hybrid implantation/diffusion treatments for
improving wear resistance.

A better understanding of the basic metallurgical processes involved in PP
treatment of steels was obtained using new experimental facilities. These allow
the two parts of the hybrid process (namely, energetic ion implantation and the
thermochemical absorption of nitrogen from immersion in an active plasma) to
be studied separately. This led to more effective defining of possible
applications of the process.

Trials of industrial components continued. Good results were achieved in
treating stainless steel to improve its wear resistance in highly corrosive
environments and in enhancing the life of carbon steel cutting-blades in food-
processing applications.

A custom-designed, hot-walled vacuum furnace suitable for PP is under
construction by a Melbourne company. This will not only increase the range of
components which can be treated, but will enable completion of a strategic
study of the mechanisms of nitriding in low-pressure plasmas. The latter study
is being carried out with the University of New England with the support of an
Australian Research Council grant.

ANSTO has also used its plasma expertise to contribute to a project at the
University of Wollongong on the use of microwave-induced plasmas for
ceramic-metal joining as part of the Cooperative Research Centre for Materials
Welding and Joining.

Interface phenomena
Basic strategic research into the behaviour of ceramic interfaces was

undertaken to derive a better understanding of surface and interface effects in
Synroc. ANSTO's unique range of skills and facilities was used to study both
model systems and materials of interest to industry. These included:

• an international joint research program with scientists from Japan, The
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Netherlands, Germany and the United States on the surface properties
of zirconia. This program aims to understand the mechanisms by which
oxygen is incorporated into zirconia, with the objective of enhancing
oxygen conduction.

• basic research on the processing of fully-stabilised zirconia. This project is
being carried out in collaboration with the University of New South Wales
through an Australian Research Council grant.

• chemical gas sensor materials based on a zirconia-mullite composite
developed in collaboration with the Industrial Research Institute of Ishikawa,
Kanazawa, Japan.

• collaborative research on the surface properties of barium titanate materials
with Seoul National University, Republic of Korea.

Information technology
The second stage of a commercial research and development project was

completed for Fujitsu Japan. This resulted in a technique for high speed
visualisation of calculations on the Fujitsu VP2200 supercomputer using a
graphics workstation. It is being developed further by Fujitsu Japan as a
commercial product.

ANSTO is a member of the management and technical committees for the
design of software for power utility boilers, a Generic Industrial Research and
Development funded program being conducted in conjunction with the
University of New South Wales and Pacific Power. ANSTO assisted in a project
that resulted in a large commercial software package. ANSTO contributed to
visualisation, software quality management, numerical methods, machine
efficiency and project direction.

Safety services
Radiation protection training

ANSTO is an important national source of knowledge and expertise in
radiation and safety. It provides extensive internal and external training in
radiation safety. During the year, 31 radiation protection courses were provided
to external organisations in industry and government, with 536 personnel from
154 organisations trained in the basics of radiation protection. A summary of
these courses is given below.

Course

10 Day Protection from Ionising Radiation

3 Day Protection from Ionising Radiation

1 Day Radiation Safety for Firefighters

1 Day Radiation Safety for Laboratory Workers

1 Day Radiation Safety Awareness

1 Day Safe Use of X-ray Devices

1 Day Safe Use of Nuclear Type Soil
Moisture and Density Gauges

Number

1

3

5

3

5

(i

8

Participants

14

30

56

45

104

60

90

1 Day Safe Use of Industrial Radiation Gauges 11 137

Total 42 536
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Occupational health and safety

Consultancy and training is provided to government and industrial
customers. Two-day Hazardous Substance courses were conducted in
collaboration with WorkSafe Australia in Sydney, Melbourne and Hobart.
External training courses were also provided in the areas of dangerous goods,
chemical management, confined spaces and occupational hygiene.

Six three-day courses on Safety in Laboratories were run in a number of
centres across Australia.

Consultancies requiring advice on monitoring of dust, fumes, solvents and
noise were carried out in the public and private sectors.

Risk and reliability

An environmental risk assessment methodology was developed and
applied to Sydney's CityRail to enhance its ecological sustainability. It is
applicable to all the transport industry and to a number of other potentially
polluting industries. An environmental risk assessment methodology was
developed for the NSW Department of Urban Affairs and Planning and for the
Australian and New Zealand Hazardous Industries Planning Task Force, which
intends to use it as the basis for a national guideline.

Risk and reliability training services were provided to sectors of the
aluminium and steel industries, improving asset utilisation and increasing
profits. Risk and reliability engineering support and training were provided to
an Australian rail locomotive and wagon manufacturer, helping it win and
complete several export contracts. Safety analysis techniques were applied to
several Sydney sewage treatment plants to improve process efficiency and
reduce health risks.

Radiation standards

ANSTO maintains the Australian standard for radioactivity according to its
delegation under the National Measurements Act I960. There is a focus on
supporting the nuclear medicine community, particularly through calibration
programs, to ensure the accuracy and legal traceability of activity
measurements made by ANSTO's Radiopharmaceuticals Division. Staff are
also developing improved radiation measurement techniques based on digital
coincidence counting.

Dosimetry services for calibration and monitoring of industrial gamma
irradiation processing in Australia, New Zealand, Malaysia and Sri Lanka were
extended to include a broader range of reference dosimeters and to support a
newly introduced routine dosimetry system within Australia.

ANSTO provides a high standard radiation detection instrumentation
service which complies with relevant quality assurance requirements. This
service is also offered commercially: 22 clients sent instruments for calibration
during the year.

Pressure testing

ANSTO successfully developed cyclic pressure test equipment to type test
plastic pipes and fittings against Australian Standards. A number of overseas
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and local clients asked ANSTO to type test their products on the basis of
recommendations provided to them by Quality Assurance Services (the
commercial arm of Standards Australia), a recognition of ANSTO's high
quality work in this field.

Pharmaceuticals
Radiopharmaceuticals research and development

ANSTO continued to support the health care industry by developing
radiopharmaceuticals for diagnosis and therapy of cancer and diagnosis and
evaluation of neurological disease.

Radiopharmaceuticals consist of chemical or biological compounds
combined with appropriate radionuclides for either imaging or irradiation.
These compounds are designed to target specific disease sites or monitor
biological processes. The radionuclides are produced in the reactor, HI FAR, or
at the National Medical Cyclotron.

Research is supported by pre-clinical pharmacological evaluation and the
development of automated equipment for radiopharmaceutical production.
ANSTO's scientists and technicians work together to investigate the structure
of biological molecules with potential pharmaceutical application.

Radiopharmaceuticals developed at ANSTO are evaluated in clinical trials
in collaboration with specialist physicians. They are prepared in accordance
with Therapeutic Goods Administration requirements and are subject to strict
quality control.

ANSTO supported university research through the Australian Institute of
Nuclear Science and Engineering. Four students at the Universities of Sydney,
Wollongong and Western Sydney, supported by grants or fellowships, worked
on PhD projects related to radiopharmaceutical research. Two staff members
worked towards PhD degrees and two Year in Industry students from the
University of Technology, Sydney, worked in the area. Research and
development staff participated in a number of Australian and international
conferences and an ANSTO scientist was a member of the reviewing panel for
the 43rd Annual Meeting of the US Society of Nuclear Medicine.

Molecular radiopharmaceuticals
Organic molecules labelled with cyclotron-produced radionuclides can be

used with positron emission tomography (PET) or single photon emission
computed tomography (SPECT) to detect changes in biochemical processes
which accompany many diseases. This improves accuracy of diagnosis and
monitoring therapy.

Research during the year concentrated on molecules labelled with iodine-
123 or fluorine-18. A study of the role of dopamine receptors in patients with
movement disorders, such as Parkinson's Disease, using iodine-123
iodobenzamide was completed at Sir Charles Gairdner Hospital, Perth,
Western Australia. A study of this agent in schizophrenic patients has begun. An
evaluation of iodine-123 iodoazomycin arabinoside for the detection of hypoxic
cells in ischaemic tissue commenced at Fremantle Hospital, Western Australia.

Other iodine-123 labelled compounds under development include
benzodiazepine for evaluation in patients with epilepsy and compounds with
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selectivity for sigma receptors involved in neurological disorders and some
cancers. One potential application of these compounds is for diagnosis of
melanoma.

Other work included the synthesis of fluorine-18 labelled
fluoromisonidazole to be used to detect hypoxic cells and development of an
automated module for production of fluorine-18 fluorodopa. The module is
being installed at the National Medical Cyclotron. Fluorine-18 fluorodopa is
used with PET to study movement disorders such as Parkinson's disease.

Radionuclide development and dosimetry
Radiopharmaceutical research involves the choice of radionuclides with

appropriate decay properties for a therapeutic or diagnostic application. To
label biological molecules, the radionuclides must have a very high specific
activity. Rhenium-188 and holmium-166 are two of the few radionuclides with
properties suitable for cancer therapy which can be produced in this form.

A collaboration with the Oak Ridge National Laboratory (ORNL), in the
United States, led to development of a method of producing high specific
activity holmium-166 from reactor-irradiated dysprosium targets. Irradiation
and labelling experiments showed that to produce the high specific activity
needed for biomolecule labelling, irradiation must be carried out in a very high
flux reactor such as that at ORNL.

Several applications for high specific activity rhenium-188, also developed
in collaboration with ORNL, are being investigated. One possibility is the use
of rhenium-188 dimercaptosuccinic acid (lmRe DMSA) for cancer therapy.

As part of the assessment of possible cyclotron production of technetium-
99m, estimates were made of the patient radiation dose from the expected
impurity technetium-96 in radiopharmaceuticals prepared from cyclotron-
produced technetium-99m. It was found that for medical use the impurity level
in the technetium-99m must be less than 0.1 per cent.

Bioradiopharmaceuticals
Research on radionuclides is complemented by development of methods

to radio-label biological molecules which target specific disease sites. Such
combinations can be used as radiopharmaceuticals with the potential for
diagnosis or therapy of the disease.

A pilot study of the use of technetium-99m labelled 3B6/22 monoclonal
antibody in diagnosing ovarian cancer yielded promising results. The study
indicated that the same antibody, labelled with the beta radiation emitter
rhenium-188, could have potential for ovarian cancer therapy. Biodistribution
studies in animals and radiation dose estimates support this suggestion.

It is now possible to obtain therapeutic-level activities of rhenium-188.
Once clinical trials with the technetium-99m agent have been completed and
specific uptake in a large patient base confirmed, further consideration will be
given to clinical evaluation of the rhenium-188 agent.

Purification of gallium-67 production targets yielded the radionuclides
nickel-57, cobalt-55, cobalt-57 and copper-67, which had not previously been
produced in Australia. All have potential medical applications. It is anticipated
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that cobalt-55 will be used for the evaluation of ischaemia in the brain and
heart. This work will be in collaboration with Austin Hospital, Melbourne.
Copper-67 is being investigated for use in birth defect studies.

Commercial production of radiopharmaceuticals and
radiosotopes

ANSTO is the main supplier of radiopharmaceuticals to public and private
nuclear medicine centres throughout Australia. A range of radioisotopes is also
produced for use in industry and research. These products are also exported.

Production relies on the complementary facilities at the HIFAR reactor at
Lucas Heights and the National Medical Cyclotron located in the grounds of
the Royal Prince Alfred Hospital, Sydney.

Despite intense competition from overseas suppliers, sales have continued
to increase, achieving a 9.7% growth for the financial year. Total sales for the
financial year were $12.lm. Sales of iodine-131, used in the diagnosis and
therapy of certain thyroid disorders, achieved $1.0m for the first time. Also,
sales of thallium-201 and gallium-67 - used in the diagnosis of cardiac problems,
certain cancers and acute inflammation - continued to increase. Sales of
technetium-99m, used in nuclear imaging of organs and tissues such as liver,
lungs, spleen, bone marrow, kidneys and the skeleton, also increased.

Overseas markets are seen as an area for future expansion. Export sales
reached $1.0m per annum, with the main markets being New Zealand, Taiwan,
The Philippines, Korea and China. Industrial radioisotopes are exported to
New Zealand and the United Kingdom. Indonesia was a major purchaser of
bulk molybdenum while its own reactor was shut down for maintenance.

Operating efficiencies and staff safety continued to improve through a
program of plant upgrades and automation. As a result, staff numbers were
held at the 1993 level, while sales increased by 41.6%. Doses of radiation to staff
were held well within required safe levels. A major task began to manufacture
and install an automated conveyor system for product dispatch. Conveyors will
be computer controlled and incorporate bar coding systems.

Projects completed include development of long lasting, recyclable
packaging and a fully computerised quality control system for the production
of technetium-99m generators. A new design for lead pots is nearing
completion.

Development of quality systems required for accreditation under the
Australian/New Zealand ISO 9000 series continued. The manufacturing of all
goods already complies with the quality assurance guidelines of the
Therapeutic Goods Administration and the codes of Good Manufacturing
Practice.
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Organisational development
and support
Drivers: ANSTO and government
OBJECTIVE
To provide best practice corporate support, safety management, information and
human resource management within the organisation for our 800 people.

OUTCOMES
• Consistent and effective human resource management was achieved by

monitoring and auditing all decentralised human resource functions.

• No time was lost through industrial action. This was achieved by maintaining
a stable industrial relations environment and effective operation of
consultative processes which included the ANSTO Peak Council and the
Enterprise Bargaining Committee. Continual monitoring of both private and
public sector trends in industrial relations ensured that ANSTO maintained
contemporary industrial relations standards.

• Development and implementation of quality systems continued within
ANSTO. This was to meet statutory, national, international and customer
requirements, to improve the efficiency and effectiveness of the Organisation
and to maintain and improve safety. ANSTO's Engineering Division
upgraded its Quality Assurance Accreditation from AS 3901 to AS/NZS 9001
following successful audits by Standards Australia's Quality Assurance
Services.

• A new system for managing ANSTO assets was implemented, resulting in
more efficient and effective tracking of them.

• The Prophecy reporting structure was redesigned to provide an effective
platform for capturing and providing financial performance information
against the new core science and business activities and output measures.

• Accrual-based monthly financial statements, half-yearly consolidated financial
statements and quarterly account audit control reports were produced,
fulfilling internal and statutory requirements and enhancing internal controls
on financial transactions.

• A new approach to online searching via FirstSearch, a commercial online
reference system, enabled ANSTO staff to access a variety of science and
technology databases directly from their desktop computers. The availability
of growing numbers of electronic journals and other publications via the
Internet was promoted. The library card catalogue was replaced by a
Windows-based system that offers desktop computer access to the ANSTO
Library catalogue.

• An Information Management Division was formed during the year,
recognising the importance of information resources to the Organisation.
Areas identified for further development included information systems
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awareness and training, security (privacy and availability), standards,
information management structure and planning, and information technology.

• Computing systems and networks were available throughout ANSTO for
99% of prime use time, ensuring better information flow, both within the
Organisation and with its external stakeholders. Use of high performance
computing by scientists increased to full capacity.

• An ANSTO World Wide Web Home Page was launched in December. It
provides information on ANSTO to the scientific community and the public
and assists scientific contacts at the national and international levels. During
the remainder of the year, the Home Page was accessed over 14 000 times by
users within Australia and over 10 000 times by people overseas.

• Timely, accurate and relevant information about the Organisation was
provided to the general public, the news media, educationists and students
and to the staff of the Organisation.

• ANSTO's communications strategy, which focuses on improving
communications with staff, the community, media and educationists, was
implemented.

• Six ANSTO/Community Meetings, managed by an independent facilitator,
were held during the year to better meet community information needs about
the Organisation.

• A program was implemented to enhance the skills of ANSTO staff making
public presentations.

ACTIVITIES AND OUTPUTS
Staff and site services

Employment conditions advice and support was provided to staff and
management. Work included payroll, rehabilitation, compensation, annual
appraisals and the associated appeals process, overseas travel, recruitment
advertising, immigration matters and ANSTO's Common Law and other legal
issues.

ANSTO continued operation of the provisions of the Privacy Act, the
Australian Nuclear Science and Technology Organisation Enterprise
Bargaining Agreement 1995, ANSTO's Equal Employment Opportunity
Policy and associated policies, the Safety Rehabilitation & Compensation Act 1988
and the Career Advancement System.

Services provided included site-wide support in telecommunications
management, transport and fleet management, cleaning, grounds and land
management, labouring, domestic refuse and office paper collection and
recycling. Major projects included modernisation of ANSTO's
telecommunications system, buffer zone management of noxious weeds, pests
and soil erosion and a comprehensive bush fire reduction plan.

A eucalyptus tree-growing project in conjunction with Taronga Park Zoo
for its koalas' feedstocks continued, as did replanting of bush areas and site
gardens with native species.
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Employee and industrial relations
In September 1995, a decision was made to focus the work of the

Employee and Industrial Relations Unit on providing industrial relations
advice to management. This placed greater emphasis on the role of local
managers and their relationships with staff.

Advice on industrial relations was provided to all levels of management.
This included briefings on the proposed new Federal Workplace Relations
legislation.

Implementation and monitoring of the current ANSTO Enterprise
Agreement continued through meetings with staff associations and
management.

New, locally based grievance and appeal mechanisms and associated staff
training were implemented, replacing diverse appeal procedures. This
provided a single, consistent approach.

Negotiations were held on working arrangements and payments covering
the major shutdown of the HI FAR reactor. The agreed arrangements assisted
completion of the project under budget and six days ahead of schedule.

Human resource development
A Capability and Competency Scoping Study, carried out under the

auspices of a steering group, demonstrated the benefits of this system, and
raised organisational awareness and understanding of it. It trialed some
methodologies associated with a competency-based approach to human
resource management.

Work began on a competency-based framework to underpin the design of
integrated human resource strategies in training and development,
performance management, workforce and succession planning and job
management.

A number of briefings were held to develop understanding and gain
support for the competency-based approach. Focus groups, drawn from
ANSTO staff, identified and defined required senior management capabilities
and competencies as a basis for assessment and development activities.

A provider was selected to develop a structured training program for staff
involved in projects and project management. Negotiations were begun to
establish a Development Centre for managers. It will identify strengths and
current capabilities against required management competencies so that site-
wide training and development activities and personal development plans can
be matched to organisational needs.

A database for training information and logistics management was
purchased and implemented. This led to improved recording of course
attendance and savings in infrastructure provision. The table below provides
details of training carried out during 1995/96.
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Training carried out during 1995-96

Categories

Computing courses

Number of
courses

90

Engineering courses, seminars
and conferences
(other than HIFAR-specific training) 40

Health and safety courses

HIFAR-specific training courses

Management and general
administration courses

Quality assurance courses

69

8

126

26

Males

121

152

510

80

191

21

Females

60

15

100

5

77

28

Training days
involved

372

247

476

543

652

94

Science courses, seminars
and conferences 137 198 48 791

Scholarships valued at $236 000 were paid to universities for
undergraduate, postgraduate and Year in Industry student training.

Total number of staff days spent on training or attending

seminars, conferences or symposia 3,174

Average number of courses attended by males 1.8

Average number of courses attended by females 1.5

Aboriginal and Torres Strait Island staff participating
in training programs 2

Work experience
Various employment programs at ANSTO were managed. Eighty

secondary school students received work experience and 20 undergraduate
students gained 10 weeks experience under a vacation employment program.

Finance and supply activities
A project team was formed during the year to restructure the Prophecy

accounting software-based Financial Information Management System (FIMS)
to capture and report financial information aligned with ANSTO's new core
science and business activities. The team consisted of corporate finance staff,
business managers and technical staff. The project was completed on schedule,
providing a new platform for the delivery of financial information in the revised
format to the ANSTO Board during the second half of the year.

The four-yearly task of a complete stocktake of all plant and equipment
holdings began. A new bar coding system, fully integrated with FIMS, was
used. This will allow more effective physical tracking of all plant items.

As part of the workplace reform process agreed by the ANSTO Enterprise
Agreement 1995, staff continued to be trained in PC-based software
applications and accounting systems.
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In accordance with the ANSTO Audit Committee Charter, a detailed
internal audit strategic plan for 1995-96 was endorsed by the Audit Committee
in consultation with the Organisation's auditor, Price Waterhouse. The Audit
Committee, a subcommittee of the ANSTO Board, met on four occasions to
receive and respond to specific audit reports.

Budget
ANSTO is a budget dependent organisation, relying on government

appropriations to carry out its activities. Throughout 1995/96, government
budget policy affecting ANSTO was in accordance with principles contained in
a Triennium Funding Agreement covering the 1994/95-1996/97 period.

The triennium funding principles provide for:

• continuation of the principle of triennium funding

• maintenance of a base level of funding in real terms

• a single funding allocation incorporating both operational and capital
requirements

• an undertaking by ANSTO not to seek supplementary funding during the
course of the triennium

• continued application of a payment to government of an efficiency dividend
calculated on the basis of 1% of the government appropriation for running
costs, adjusted for deemed program costs equal to 70% of the running cost
appropriation

• retention of all external earnings without any loss of direct appropriation
funding

• application of an external earnings target.

The 1995-96 financial year was the second year of the third triennium
funding period. In accordance with the Government's decision, Parliamentary
appropriation of $65.6()2m was received in 1995/96 (1994/95 $66.219m),
representing a marginal decrease in funding in real terms. The main cause of
this decrease was a direct transfer of appropriation from ANSTO to
government departments to fund special items.

Direct government appropriation funding was supplemented by external
revenue and retained revenue from previous years to fund a total expenditure
budget.

Revenue
An important component in the Triennium Funding Agreement is the

inclusion of external earnings targets for research and services as a performance
indicator. For each year of the Triennium, the Government has set an external
revenue target for research and services at a level which equals 20% of total
annual income.

In 1995-96, total operating revenues from independent sources totalled
$27.558m (1994/95 $26.629m).

External earnings generated by research and services, in respect of which
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the 20% target applies, totalled $23.710m (1994/95 $21.765m), representing
26.55% of total income (1994/95 24.74%), clearly exceeding the performance
target set by the Government. Earnings from research and services include
$ 12.019m from the sale of radioisotopes and radiopharmaceuu'cals and
$2.359m from silicon irradiation services.

Expenditure
A significant development in the ANSTO budget process for 1995/96 was

the introduction of a new resource allocation and financial performance
reporting structure that focuses on core business activities and output measures.

Expenditure was broadly in line with the approved budget provisions
against core business activities and major expenditure categories. Figure 1
provides an expenditure profile based on core business activities.

Salaries and payments in the nature of salary remained the single largest
component of running costs, representing 53% of total running expenses.

In accordance with the Capital Works Plan and the Major Equipment Plan,
$ 16.016m was spent during the year to maintain and upgrade the capital stock
of the Organisation. Major capital expenditure included:

Building development and major facilities improvement

Building development and building asset maintenance

HIFAR Research Reactor

Beam room at National Medical Cyclotron

New research facilities (under construction)

Sub total

Equipment for research and scientific services

Total

$m

5.031

0.339

0.940

0.768

7.078

8.938

16.016

In addition, several other large transactions were entered into during
the year.

In 1995, a reserve of $6.5m was created to cover the supply of a proposed
purchase of fresh fuel elements for the HIFAR reactor, with expected delivery
and payment over several years. In February 1996, ANSTO entered into a
contract to purchase 190 HIFAR fuel elements at an estimated cost of $6.5m.
This order represented a strategic purchase to secure sufficient fresh fuel to
operate the reactor HIFAR until the year 2003. In accordance with the contract
conditions, an initial payment of $ 1.998m was made in June 1996. This outlay
was funded from die designated reserve and treated in the accounts as a
prepayment pending delivery.

A second large transaction was entered into to effect the transport to the
United Kingdom and the reprocessing there of 114 spent fuel elements from the
HIFAR reactor. In 1995, in anticipation of this action, a formal provision was
created in an amount of $4.4m, based on available cost information at that
time. Following government approval in April 1996, commitments were
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entered into at a cost of $6.6m. The transport was then effected in May/June
1996. A further $2.2m has been provided in the 1995-96 accounts to cover all
contractual obligations. Before any contract was entered into, the Government
agreed in principle to provide additional special purpose funding to assist
ANSTO to meet the cost of this task. This matter is disclosed fully in Note 12
(a), which forms part of the Financial Statements.

Figure 1. Expenditure profile based on core business
activities

43.8%

8.5%

29 3
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29.3% - Core Facility Operation

& Development

• 8.9% - Support Services to
Science & Technology

«. I 9.5% - Corporate & Science &
Technology Administration
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^ ^ Major Facilities Improvement
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Insurance
ANSTO's exposure to insurable risk, and the position of the

Commonwealth in relationship to this, have been issues receiving attention.
Based on advice from the Department of Finance, the Commonwealth's
insurance principles can be summarised as follows:

• claims or losses derived from insurable risk associated with commercial
activities should be covered by commercial insurance

• claims or losses derived from other activities will be considered by the
Commonwealth on a case by case basis.

ANSTO has in place policies with insurance underwriters which cover,
among other risks, Professional Indemnity, Public and Product Liability, and
Industrial Special Risk for a Commercial Property.

These policies cover ANSTO and subsidiaries against claims for financial
loss, death or personal injury, or damage to the property arising out of the
activities or products of the Organisation's business.

Quality assurance
Development continued of management systems to meet the requirements

of International Quality Standards (AS/NZS ISO 9001:1994 or AS/NZS ISO
9002:1994, as applicable). The objective is to provide confidence to customers
and stakeholders in ANSTO's activities being undertaken and achieved in a
safe, efficient and effective manner, in accordance with internationally
recognised standards.

Quality systems in laboratories continued to be implemented. Specific test,
inspection or calibration services were provided, allowing ANSTO to maintain
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more accurate and comprehensive data, used for inter-laboratory comparison
testing and to meet customer expectations in this area.

Better understanding of quality management principles and its objectives
by ANSTO's personnel was provided through induction training, the ANSTO
Quality Management Course, internal quality system audit courses and other
short training courses. Internal quality system audits were used to identify areas
for process, product, services and safety improvement.

Upgrading of electrical supply
As part of ANSTO's major capital works program, a program of review

and improvement of the site electrical distribution system was undertaken to
ensure that a safe, reliable and efficient supply of electrical power is provided.
The switchgear in six major substations was largely replaced by modern
equipment. Replacement of obsolete main switchboards within buildings was
begun. To take advantage of changed electricity pricing tariffs, the cost
effectiveness of power factor correction equipment was evaluated and
specifications for its installation were prepared. This will reduce ANSTO's
electricity costs by about 3.5%.

General site maintenance
A substantial number of minor works to improve site facilities and the work

environment of ANSTO staff were carried out. These included new roofs on
three buildings, concrete cancer treatment, fire alarm panel upgrades, the
replacement or upgrading of fume cabinets in various laboratories, external
painting and the refurbishment of offices, staff amenities and laboratories.

Work commenced in the radiopharmaceutical research building to
upgrade its laboratory to clean room standards.

Calibration services were provided for the measuring and test equipment
used across ANSTO. The metrology laboratory, where calibration is done, was
upgraded with an air conditioning system designed to maintain temperature
and humidity conditions to very close tolerances. A new co-ordinate measuring
machine was added to provide a more versatile dimensional inspection.

Compressed air services were improved by a new air compressor capable
of serving the whole ANSTO site. A diesel-powered standby air compressor
was also installed.

Preventive maintenance programs were completed by contractors and in-
house staff. New maintenance programs were established to cover areas not
previously included, such as the waste management operating plant and site
firefighting equipment. These programs substantially improved the reliability
of site services. A dedicated telephone line was established to receive, record
and expedite minor maintenance work requests. This proved effective in
reducing paper work and delays.

Workshop developments
Various advanced machine tools were purchased, including a Hardinge

precision computer numerically controlled (CNC) lathe with automatic bar
feed. It has been utilised extensively for producing components for accelerator
beam lines, radiopharmaceutical production, reactor targets for irradiation and
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specimens for materials testing. Substantial cost savings and significant
improvement in quality of output were achieved. The workshop's CNC
machining capability was enhanced by the purchase of a computer aided
manufacture software package, AusCAM, a three axis numerical control
software program that generates numericaUy controlled output for guiding
CNC machine tools.

Information management
As effective information management is essential to support ANSTO's

scientific and commercial activities, the Organisation has placed importance on
defining its information needs and future directions systematically.

Extensive consultation with staff and external agencies resulted in three
policy papers: 'ANSTO's Information Management and Enabling
Technologies: Roles and Responsibilities'; 'Government Policy and Legal
Obligations for Creation, Classification, Storage and Retrieval of ANSTO
Information'; and, 'Standards and Existing Infrastructure'.

The site computer network, ANSTONET, is essential for transferring
information, both internally and externally. It continues to be upgraded.

A project was established to ensure delivery of quality, cost effective and
client-focused computer operations and technical support. There was progress
in improving help desk operations, examining skill and competency
requirements of staff and upgrading of key systems for greater resilience and
service delivery. An inventory of ANSTO's information technology (IT)
hardware and software base commenced. This will assist resource management
and support arrangements. Work progressed in coordinated IT purchasing and
desktop computing standardisation across ANSTO.

Increased use by scientists of the high performance computing facilities
provided by the VP2200 supercomputer resulted in it being fully utilised.

In the ANSTO library, significant progress was made in converting the
card catalogue to an online system. A stocktake was made of the collection and
barcoding of it began. Online ordering from major library vendors and direct
use of the Internet increased.

ANSTO participates in a sub-committee that is part of the Government
Information Services Policy Board. This sub-committee drafted a Request for
Proposal (RFP) document, which includes functional and technical
specifications and evaluation criteria for a whole-of-government electronic
records management system.

Communications
Measures were adopted to implement ANSTO's comprehensive

communications strategy, which is aimed at improving communications with
staff, the community, media and educationists. It is anticipated that the
continuing implementation of this plan will lead to a wider appreciation and
recognition of the unique contribution being made by ANSTO to the
Australian community.

Six ANSTO/Community Consultation Meetings, managed by an
independent facilitator, were held during the year. They provided a forum for
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better meeting community information needs about ANSTO. Community
requests for briefings on particular topics were met with presentations on local
emergency management arrangements, ANSTO's waste management strategy
and its management of liquid effluents. Information on a proposed national
radioactive waste repository was provided to the community meetings by the
Department of Primary Industries and Energy.

Extensive information was provided to the news media and to the general
public about ANSTO activities. There was particular interest following the
publication of the Public Environment Report concerning the shipment of
HI FAR spent nuclear fuel elements to Dounreay, Scotland, for reprocessing.

Distribution of an information leaflet on emergency arrangements at
ANSTO was arranged for the Local Liaison Working Party, a group of
Commonwealth, State and Local Government bodies that would be involved
in managing any emergency at ANSTO. Some 20 000 copies were distributed
to households in the area.

A program was implemented to enhance the quality of the skills of
ANSTO staff making public presentations. This program is now being
introduced throughout ANSTO by Human Resource Development to improve
the communication of information to internal and external audiences.

A community attitudes survey was commissioned to establish benchmark
views of the community on issues relating to ANSTO, the priority the
community gives to issues, and indications of how well the Organisation meets
community information needs. The survey has involved community
consultation and participation. It will be concluded in the next financial year.

Some 4000 visitors took guided tours of ANSTO in the year. This number
was down on the previous year because of the three month closure of the
HIFAR reactor for scheduled extensive maintenance.

There was consistent demand through the year by service clubs and other
community groups for talks about ANSTO and its activities. Relevant ANSTO
experts spoke on specific subjects, while general talks were given by
Communications staff.

An Internet home page providing basic information on the Organisation
went on line in December and has been accessed by users both within Australia
and overseas.

ANSTO presented a cross-section of its activities and their benefits at its
exhibit at the Australian Science Festival in Canberra. ANSTO, together with
similarly interested organisations, made representations to the NSW Board of
School Studies about retention of the nuclear physics component of the NSW
senior secondary science curriculum.

To broaden its neighbouring community's knowledge of the breadth and
benefits of ANSTO's work, a four-page supplement on ANSTO activities was
published in local newspapers in November. Additional copies of the
supplement were printed and there is continuing demand for them as a general
information resource about the Organisation.

An ongoing quality graphic design service was provided for site users
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requiring assistance with publications, posters, displays and conference papers.
This activity was complemented by the site photographic service, which carried
out almost 300 assignments in the year. Re-equipment and updating of graphics
and photographic capabilities was completed, bringing both into line with
relevant industry standards.

Land management issues
Negotiations took place with Waste Services NSW to enable them to site

an electricity generation plant on land leased from ANSTO at the Lucas
Heights Regional Waste Management Centre. The proposed electricity
generation plant would use landfill gas produced naturally by the putrescible
municipal waste disposed of at the Centre.

A biomass research facility was constructed on ANSTO land leased to the
Cooperative Research Centre for Waste Management and Pollution Control, of
which ANSTO is a member. The facility began research into accelerated
putrescible solid waste fermentation to produce fertiliser grade material from
municipal solid waste. This research is aimed at helping to achieve objectives
by state governments to reduce the amount of waste going into landfill disposal
by 50 per cent.

Patents
ANSTO had 128 patents and patent applications at the close of the

financial year.

Ecologically sustainable development
The goals, core objectives and guiding principles of the national strategy on

Ecologically Sustainable Development are recognised and implemented in
ANSTO's activities.
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•erformance indicator
information

The 1994 Triennium Funding Agreement for the period 1994/95 -1996/97
between CSIRO, ANSTO, the Australian Institute of Marine Science (AIMS)
and the Ministers for Finance and for Industry, Science and Technology
contains an agreed set of (10) performance indicators for ANSTO. These
indicators are used as part of the process of monitoring and evaluating the
performance of ANSTO's functions and achievement of its objectives.

Reporting against Performance Indicators 1 and 4 -10 is provided below.
Performance Indicator 2, the shift of resources into agreed priority areas, will
be reported on a triennial basis at the end of the current triennium.

Performance Indicator 3, the adoption by users of practices, instruments
and processes developed by ANSTO, is covered in the general reporting under
core businesses.

2001

150"

100"

.a
3

50"

Performance Indicator 1 ~ ANSTO Contracts 1995/96 ($ value over $1,000)

ISRNS CE5ICFOD ANST TMRS

Core Business Areas ~ Total contracts: 290
Source: ANSTO Government and Public Affairs Division

Core Business Areas

ISRNS: International Strategic Relevance of Nuclear Science
CFOD: Core Facilities Operation and Development
ANST: Applications of Nuclear Science and Technology to Natural Processes
TMRS: Treatment and Management of Man-made and Naturally Occuring

Radioactive Substances
CESI: Competitiveness and Ecological Sustainability of Industry
ODS: Organisational Development and Support

ODS

% invoiced

Total number
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Performance Indicator 4

ANSTO Science and Technology Based Gross Revenue 1995/96

26%
4 % 6% 7o /o

26%

CESI -
General

4%

TMRS

6%

ANST

7%

CFOD

3%

ISRNS

1 %

ODS

53%

CESI
-ARI*

Total Science and Technology Based Revenue: $23 710 000
(Total gross revenue: $27 558 000. Corporate earnings: $3 848 000)

* Revenue from Radiopharmaceuticals Operations, Lucas Heights, trading as ARI

Source: ANSTO Corporate Services

Peformance Indicator 5 - ANSTO Publications by Type 1993/94, 1994/95, 1995/96

Conference
Papers/Abstracts

Commercial &
Technical Reports

Books/
Chapters

Published
Monographs

Other

Source: ANSTO Government and Public Affairs Division

1993/94 1994/95 1995/96

i
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Performance Indicators 6 and 10
P16: Cooperation with other Industry, Research Organisations and the University Sector
P110: Degree of Collaboration with Universities

"yyyyyyyyyyyyyyyyyyyyyyyyyyyy.-

Number of visiting scientists who undertook research at ANSTO during the vear 20

t otal number ot postgraduate students WSM*jj ANSTO iaofuSes 167

% cw t&tftty spanstxvd by A.N
".•sv""""yyyyyyvyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy-v-yyyyyy-yy,ww.

Performance Indicator 7

Provision of Advice to Government Measured

by Person Years of Effort

63%

Total person years: 20.63
Source: ANSTO business plans

33%

63% - International strategic relevance of nuclear science

4% - Competitiveness and ecological sustainability of industry

33% - Core facilities operation and development
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Performance Indicator 8

Contribution to International Networks and to

International Policy Development

92%

Total person years: 18.75
Source: ANSTO business plans

92% ~ International strategic
relevance of nuclear science

3% ~ Core facilities operation
and development

• 2% - Competitiveness and ecological
sustainability of industry

j j 2% ~ Application of nuclear science and
technology to natural processes

2% - Treatment and management of
man-made and naturally
occurring radioactive substances

Performance Indicator 9 ~ Degree of Usage of Maintained Facilities by External Users

HDFAR Research Reactor External users accounted for 337 researcher days
Researchers performed 380 irradiations during the year

Tandem Accelerator External users acounted for 40% oi operational time

National Medical Cyclotron Production oJt >sotopes> {or seientihc purpOM~.< accounted
tor fo.8\« <>f htiam time

iC'V *ai« iuxourued tar WtJ
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jite safety arrangements
ANSTO is committed to ensuring a safe and healthy
environment at the Lucas Heights Science and Technology
Centre for employees, visitors and contractors.
OBJECTIVES
•Promote best practice in health and safety and involve staff in ownership of

their own health and safety.

• Provide and maintain safety systems and assessment procedures.

• Ensure that risks to staff and the public associated with ANSTO's operations
are kept as low as reasonably achievable.

• Utilise specialist resources to contribute to national interest projects.

OUTCOMES
• The implementation of the safety policy on site resulted in a safe working

environment for employees, visitors and contractors.

• In addition to ensuring that ANSTO's safety systems and policies conformed
to international best practice and complied with statutory requirements in
occupational health and safety, prevention programs were implemented for
manual handling and stress management.

• The radiation exposure of all staff working with radioactive materials was
monitored to ensure that radiation doses complied with internationally agreed
limits for both Lucas Heights staff and the public. No member of staff was
exposed to a dose greater than 15 mSv (millisieverts), compared to the
internationally agreed limit of 20 mSv.

• Effective controls, monitoring and assessment were provided to ensure that
off-site exposures from airborne emissions from ANSTO were less than 1% of
the public dose limit.

•Effluent discharged into the Sydney Water sewer system met all limits for
radioactive and non-radioactive pollutants in accord with a revised, more
stringent Trade Waste Agreement with Sydney Water. This agreement
requires compliance at the Cronulla Sewage Treatment Plant with World
Health Organisation drinking water standards for radioactivity.

•The effectiveness of the ANSTO emergency management plans was
demonstrated through exercises conducted with State authorities.
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ACTIVITIES AND OUTPUTS
Occupational Health and Safety Policy

In compliance with requirements of the Occupational Health and Safety
(Commonwealth Employment) Act 1991, the ANSTO Occupational Health
and Safety Policy was published in full in the 1992/3 ANSTO Annual Report.
It has not been necessary to make any changes to the policy. ANSTO, through
the Executive Director, continued to implement all parts of the policy, which is
widely distributed throughout ANSTO as Safety Directive A2 'Occupational
Health and Safety Policy', issued on 9 March 1993.

Comcare Australia undertook an extensive audit in June to determine
compliance with arrangements under the Occupational Health and Safety
(Commonwealth Employment) Act 1991. Initial feedback was encouraging and the
report is expected early in the next financial year.

Accidents and incidents
Staff continued to be encouraged to report all incidents and accidents so

that investigations could be made and any trends identified. These incidents
and accidents included those occurring during sporting activities and while
travelling to and from work.

In addition to the ANSTO internal reporting and investigation system,
certain types of accident must be reported to the government agency, Comcare,
under the provisions of Section 68 of the Occupational Health and Safety
(Commonwealth Employment) Act.

In the past year, 19 accidents were notified and subsequently reported
under this Act. Five incidents were classified as serious personal injury, ten as
extended absences and four as dangerous occurrences, using the categories
defined by Comcare. None of these accidents or incidents involved radiation.

Half of the incidents were related to manual handling. A training,
education and risk assessment strategy was implemented to minimise such
incidents. Two minor acid splash incidents occurred and in both cases
procedures have since been modified to minimise the risk of recurrence. One
dangerous occurrence was the result of a door hinge falling from a shielded cell
used in the production of radiopharmaceuticals. No significant radiological
exposure occurred and the hinge is being redesigned.

Radiation protection
As part of the assurance of safety at work for all staff, the ANSTO Personal

Dosimetry Service monitored the external radiation exposure of 780 persons
working at the Lucas Heights Science and Technology Centre and at the
National Medical Cyclotron, located at the Royal Prince Alfred Hospital,
Sydney.

The highest effective dose for the year to any individual was 14.8 mSv,
which is well below the annual dose limit of 20 mSv (averaged over 5 years).



S I T E S A F E T Y

Table 1 shows the maximum, average and collective effective doses for the
past three financial years.

Table 1: Effective Dose

Maximum effective dose

Average effective dose

Collective effective dose

mSv

mSv

person mSv

1993-94

10.7

0.8

667

1994-95

11.5

0.8

625

1995-96

14.8

0.9

701

The figures have been adjusted from those reported in previous years to
account for a new correction factor for the type of dosimeter in use.

There has been a marked increase in radioisotope production and a
corresponding increase in the maximum effective dose and in the collective
effective dose. This collective effective dose is also higher this year because it
includes, for the first time, all consultants, contractors, visiting scientists,
students and Australian Protective Service officers.

Table 2 shows the distribution of effective (whole body) doses for the past
three financial years.

Table 2: Distribution of Effective Doses (mSv)
1993-94 1994-95 1995-96

doses < 2 689 684 671

> 2 to 5

> 5 to 10

> 10 to 15

> 15 to 20

> 20

77

24

2

0

0

63

19

3

0

0

87

17

5

0

0

Seventy eight per cent of workers monitored received less than 1 mSv over
the year and no worker received more than 15 mSv. The highest doses were in
the radioisotope production and dispatch area, which accounted for the five
staff members with doses above 10 mSv and seven of the 17 staff members with
doses between 5 and 10 mSv. Automation of the parcel monitoring, planned for
the next financial year, will considerably reduce doses to dispatch workers, who
account for four out of the six highest doses.
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A comparison of the maximum and average effective doses for the past
three years is shown in Figure 1.

The ANSTO Personal Dosimetry Service also measures shallow doses of
all monitored workers. The highest shallow dose for the year to any individual
was 93 mSv, which is well below the annual dose limit of 500 mSv.

Doses to extremities, hands and fingers, are also monitored for those
workers handling

Figure 1: A comparison of the maximum and average effective doses
over the past three years
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radioisotopes and
likely to receive a
dose to their extre-
mities significantly
different from the
dose to their body.
The highest extre-
mity dose to any
individual for the
year was 154 mSv,
considerably less
than the annual
dose limit of 500
mSv.

In addition to
monitoring external
exposures, ANSTO
also monitors inter-
nal exposures, both

i"

routinely for staff who have the potential for internal exposure, and in response
lo incidents. Methods used include bioassay (tritium in urine) and whole body
and thyroid counting. Any significant doses are added to those from external
radiation and are included in the effective doses.

ANSTO is committed to maintaining a safe working environment and
keeping radiation doses as low as reasonably achievable. One method
employed to reach this goal is to investigate any individual doses greater than
1 mSv in any one month.

Environmental discharges

Airborne emissions
ANSTO, in the course of its normal operations, produces small quantities

of gaseous emissions. Emissions are minimised by treatment and filtration prior
to discharge and all are constantly monitored. The effect on the surrounding
environment is too small to directly monitor, so an atmospheric dispersal
model is used to estimate the doses to the surrounding region and the public.

The maximum annual exposure for 1995/96 resulting from these
discharges was 0.013 mSv on the Lucas Heights Science and Technology Centre
site and 0.008 mSv on the boundary of the 1.6 km buffer zone.

These doses are well below the average dose of 2.4 mSv per year received
from natural background radiation, and offsite exposure is less than the dose of
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0.01 mSv that would be received during a return flight from Sydney to
Melbourne.

Previously, ANSTO's airborne discharges were authorised by the NSW
Radiological Advisory Council. This role will be transferred to the Australian
Institute for Radiation Protection when it is formed. The Australian Radiation
Laboratory and the Safety Review Committee are providing independent
monitoring until the new body is operative.

Liquid effluent discharges
Effluent discharged from ANSTO into the Sydney Water sewer met all

limits for radioactive and non-radioactive pollutants in accordance with a
revised, more stringent, Trade Waste Agreement with Sydney Water. Significant
changes in the discharge limits for the new agreement included lower levels for
ammonia and chromium and compliance at the Cronulla Sewage Treatment
Plant with World Health Organisation (WHO) drinking water standards for
radioactivity.

Compliance with the new agreement has been maintained. The WHO
standard, which is stricter than the NSW Radioactive Substances Regulations
(1959), was implemented at ANSTO's suggestion, following consultation with
the Australian Radiation Laboratory.

Environmental survey
ANSTO regularly surveys radioactivity levels across the ANSTO site,

using samples of soil, creek water, stormwater, seawater, vegetation and air.
Results are published annually and are publicly available in local libraries.
These results confirm compliance with all relevant regulatory limits.

Safety assessment
All facilities, experiments and processes at the Lucas Heights Science and

Technology Centre with potential hazards are assessed and approved by safety
committees. In addition to this internal approval system, there are external
independent government approval and review bodies established to report on
ANSTO's activities. These are the Nuclear Safety Bureau, for all issues to do
with nuclear plant, and the Safety Review Committee, for all other issues. The
Reactors Safety Committee also provides advice to ANSTO's Executive
Director.

Safety Assessment Committee
For all potentially hazardous activities not directly involving the HIFAR

reactor, approval is given by the Safety Assessment Committee, which consists
of representatives from a range of ANSTO Divisions and an external
independent expert. During the year, it reviewed some 170 submissions. All
submissions are examined by assessors before being presented to the
Committee and are renewable annually. Conditions on the proposed
operations are followed up to ensure they are implemented.

Reactors Safety Committee
The Reactors Safety Committee (RSC) was reconstituted during the year

with modified terms of reference and membership. The terms of reference are:
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• to provide advice as requested by the Executive Director on matters relevant
to the safety of nuclear plant operated by ANSTO

• to review and advise the Executive Director on proposals for experiments,
changes in operations, or modifications to nuclear plant operated by ANSTO
which involve significant safety issues

• to periodically review the operation of ANSTO's nuclear plant for evidence
of an appropriate safety culture, adequate safety management, and
compliance with Operating Authorisations and other procedures.

Two of the six members of the RSC, including the Chairman, were
external to ANSTO. The reconstituted RSC met four times during the
reporting period.

The RSC's objectives are to ensure the existence of an adequate safety
system that is based on appropriate standards. With these aims in view, the
Committee paid particular attention to reviewing:

• safety culture indicators and the development by ANSTO of a safety
culture program

• reports and corrective actions taken

• management arrangements for the post-shutdown phase of the Moata reactor

• site liquid and airborne emissions and the dose limitation system

• the Nuclear Safety Bureau's regular reports on the safety of ANSTO's
nuclear plant.

Emergency response
Emergency arrangements
A 24-hour emergency response capability is provided at the Lucas Heights
Science and Technology Centre. Additionally, emergency arrangements are
maintained and exercised in conjunction with State agencies.

The Local Liaison Working Parties (LLWP) for the site and the National
Medical Cyclotron continued to update emergency response plans as required
under the provisions of the NSW State Emergency Management and Rescue Act
1989. Membership of the LLWP consists of ANSTO, NSW emergency combat
agencies and local government representatives and the relevant District
Emergency Management Officers. The Chair of the Sutherland Local
Emergency Management Committee became a full member of the ANSTO
LLWP during the year. The Nuclear Safety Bureau is an observer. Preparation
and regular revision of supporting Standing Operating Procedures continued
by all supporting agencies and relevant sections of ANSTO.

Review of the two emergency response plans was completed and final
endorsement of the ANSTO Emergency Plan (DISPLAN) by the St George
Sutherland District Management Committee is expected early in the next
financial year.

The plans consist of:

• the Lucas Heights Science and Technology Centre Emergency Plan, which
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describes the on-site emergency arrangements for situations which can be
handled by ANSTO personnel

• the ANSTO Emergency Plan (DISPLAN), which provides for the on-site
emergency arrangements that require assistance and control from the NSW
emergency services organisations. ANSTO personnel provide full technical
support to this plan.

These plans, together with the Sutherland Local Emergency Disaster Plan
and the St George - Sutherland District Disaster Plan (DISPLAN) supersede all
previous arrangements.

The National Medical Cyclotron DISPLAN has undergone considerable
review and is now complete. The ANSTO Standing Operating Procedures to
support the plan were finalised in February.

Emergency exercises
Emergency exercises are held to test the effectiveness of all, or selected

aspects, of the emergency arrangements.

An emergency exercise, named 'Exercise Wombat', was held in June. The
aim of the exercise was to test the emergency plans and procedures relating to
the radiological measurement and assessment of a simulated reactor accident
and its impact outside the site.

Field teams were used to simulate monitoring for the presence of a
radioactive plume in the neighbourhood of the Lucas Heights Science and
Technology Centre site. External participants included representatives from the
Safety Review Committee, the Nuclear Safety Bureau, the NSW Environment
Protection Authority, the NSW Fire Brigade, Police and Ambulance services
and the Sutherland Local Emergency Management Committee.

The exercise was successful and resulted in minor improvements to
emergency procedures.

Other safety services
A full range of health physics, occupational health and safety, medical,

nuclear safety and risk and reliability services were provided to ANSTO
facilities, including HI FAR and the National Medical Cyclotron.

Major health physics support was provided during the 1995 HIFAR Major
Shutdown. Average individual radiation dose during the shutdown was 0.14
mSv. The maximum individual dose was 1.28 mSv. The collective dose during
the shut down was 31.70 mSv.

At the National Medical Cyclotron a new health physics monitoring system
was successfully developed, together with a unique radiation monitoring system
to detect trace amounts of gases released in the positron emission tomography
(PET) research laboratory.

The policy of providing a high standard of instrumentation calibration
continued. There are more than 400 instruments used on the ANSTO site for
the detection of radiation and radioactive contamination. These are regularly
calibrated and maintained under stringent quality assurance standards.
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Australian Centre of Advanced
Risk and Reliability Engineering
(ACARRE)

ACARRE is a joint venture between the University of Sydney and
ANSTO to advance the use and understanding of risk management, to offer
education and training in risk and reliability and to offer consultancy services
to industry and government.

For reasons explained below, ACARRE has been wound down since April
1996, and this will be the last report on the venture in an ANSTO Annual
Report.

The joint venture operated for eight years and achieved many of its
objectives.

Its achievements included :

• setting up and running annually two undergraduate and one postgraduate
course at the University of Sydney, one postgraduate course at the University
of Technology, Sydney, one postgraduate course at the National Institute of
Occupational Health and Safety, one postgraduate course at the Australian
Graduate School of Engineering Innovation and one distance learning course
for the Institute of Engineers, Australia

• preparation and presentation of numerous external courses

• setting up a National Risk Society - the first in Australia - with branches in all
capital cities

• earning consulting income of more than $1.5 million in the first five years

• promoting risk and reliability engineering principles through presentation of
papers at national and international seminars and conferences

• enhancing the status of ANSTO and the University as leaders in the field of
safety.

However, the requirement for ACARRE to fund a chair in risk engineering
at the University, as well as meeting costs of staff and company overheads, was
onerous. As a result, it was decided in 1995 to re-structure the joint venture to
separate the chair from the consulting work, to allow more focused activities in
research, and to seek wider collaborative activities. Thus, while ACARRE
continued to offer consultancies in 1995/6, the level of activity was reduced.
Funds accumulated in past years were sufficient to cover all costs.

As a result, the existing ACARRE arrangements were wound down from
April 1996 while other funding arrangements were sought and ANSTO began
to undertake consultancy under its own name. Joint, mutually beneficial
consultancy and research will still be undertaken under the ACARRE name,
but this will be the final report on ACARRE within the ANSTO Annual
Report.
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iracerco Australasia
Tracerco Australasia is a partnership between ANSTO and ICI Australia

Operations Pty Ltd. It is a commercial operation whose business is applying
radioisotope technology to solve problems in industrial process plants.

'$*"' The company is based at the Lucas Heights Science and Technology
mBS& Centre in premises rented from ANSTO, but carries out projects on clients'

work-sites throughout Australia, New Zealand and South-east Asia.

Tracerco Australasia benefits from technical input from ANSTO and
commercial input from ICI Australia. Conversely, continuous exposure to a
wide range of industries allows Tracerco to function as an information channel
through which problems of general importance to Australian industry may be
fed back to the parent organisations for research.

The company is associated with the international network of ICI Tracerco
companies and is responsible for the coordination of Tracerco business in
Asia/Pacific. This linkage is important, since many of Tracerco Australasia's
customers are multinational companies and references from overseas are
valuable in promoting the business in Australia and Asia/Pacific.

Tracerco Australasia performed strongly in 1995-96. Sales in the first three
quarters were in line with budget and, with a high level of orders and quotations
for the fourth quarter, the prospects of achieving the annual budget target of
$1.0 m are excellent.

Tracerco business has been dominated in the past by the oil/gas production
and refining sectors. An important objective for 1995-96 was to diversify the
customer base. Good progress was made in this. While, at 37% of sales, the oil
refining sector was still the largest customer, the rest of the business was more
evenly spread among oil/gas production (18%), chemicals (22%) and minerals
processing (23%). This latter result was particularly pleasing, since expansion
into minerals processing is a key part of Tracerco's growth strategy.

The business remained predominantly service oriented (78%) but there was
steady growth in instrument sales, which now represent 12% of income.

On mainland Australia, the business split between east and west was
roughly equal. Western Australia accounted for 42% of all sales, with the
combined sales from New South Wales (19%), Victoria (11%), South Australia
(10%) and Queensland (3%) accounting for a further 43%.

Offshore sales in New Zealand (7%) and in South East Asia (8%) made up
the remainder. Though the Asian business has grown substantially since 1994-
1995, this market is still relatively untapped and the prospects for continued,
strong growth are excellent.

Technical innovations in 1995-96 included tomographic gamma-ray
scanning to determine catalyst distribution in catalytic reactors, a submersible
remotely operated gamma-ray system for the inspection of sub-sea oil platforms
and the introduction of Krypton-79 as a versatile gaseous radiotracer.
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lustralian Institute of Nuclear
Science and Engineering
(AINSE)

AINSE is a consortium of 32 Australian universities and one New Zealand
university in partnership with ANSTO. The Institute was established by the
Commonwealth Government in 1958 to conduct research into nuclear energy
and to provide training in the nuclear field. AINSE's main role today is to
facilitate access by university researchers to the nuclear and other special
facilities managed by ANSTO through a program of grants and postgraduate
awards. AINSE also organises national and international conferences.

AINSE is governed by a council which consists of representatives of each
member University, the Executive Director of ANSTO and the directors of
seven ANSTO scientific and technical divisions. Most powers of the Council
are invested in the AINSE Executive Committee, which consists of three
university and three ANSTO representatives. The AINSE President is elected
from the university representatives of Council. All projects supported by
AINSE are peer reviewed by specialist committees which, in general, reflect
the ANSTO Divisional research areas.

AINSE is a non-profit making institute incorporated under the NSW
Associations Incorporation Act 1984. All sources of funds coming to AINSE are
used in supporting university research. University projects are mainly
supported through grants to cover costs associated with operating and
developing ANSTO's facilities.

In 1995, income of $1 912 511 was made up of $938 134 from ANSTO,
$492 600 from university subscriptions, $272 257 from external grants,
$184 890 from interest on investments and $24 380 from conference
registrations. Expenditure in 1995 totalled $1 631 372, resulting in a net
operating surplus of $281 139. Current liabilities of $321 076 were carried
forward into 1996 to meet commitments for building refurbishments and grants
awarded in 1995. Excluding these liabilities, AINSE's total assets stood at
$1 651 304 as at 31 December 1995.

AINSE acts as a peak body on behalf of its member organisations in
applying for and administering major research infrastructure grants. In this
respect, 1995 was a very successful year, with Australian Research Council
(ARC) Grants of $267 093 and $181 418 awarded in support of Quaternary
Science utilising the ANTARES Accelerator Mass Spectrometry (AMS) facility
and the National Neutron Scattering facility, respectively.

Applications for ARC funding in 1996 have again been successful, with
grants of $300 000 and $225 000 respectively awarded for these facilities. In
addition, ARC Grants of $150 000 for Secondary Ion Mass Spectrometry and
$120 000 for Plasma Fusion research were also awarded for 1996.
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In respect of Plasma Fusion, AINSE is part of the consortium which
successfully bid for funds under the Major National Research Facilities
Program. In December, the then Prime Minister announced that $8.7 million
would be provided for the National Plasma Fusion Research Facility based on
the Hl-Heliac stellerator device at the Australian National University. AINSE
will be responsible for facilitating access to this facility by researchers from
member universities.

A total of 162 university projects were supported in 1995 under the AINSE
grant scheme with a further 44 AMS projects funded from the ARC grant,
bringing the total to 206. In addition, 18 postgraduate students received AINSE
supplements and grants for access to ANSTO's facilities. ANSTO subsidises
these awards by providing additional time on its facilities at no cost to AINSE.
The students also provide valuable support for ANSTO's research.

Two national conferences and one workshop were organised by AINSE in
1995. There were approximately 1500 person-day visits to Lucas Heights by
AINSE-supported researchers and 760 participant-days at the AINSE
conferences. Many more researchers now interact with ANSTO by sending in
samples for analysis and by connecting to the ANSTO computer network.
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AUSTRALIAN NUCLEAR SCIENCE AND TECHNOLOGY ORGANISATION

statement by Directors

In the opinion of the Members of the Board of the Australian Nuclear Science and
Technology Organisation, the attached financial statements for the year ended 30 June 1996,
present fairly the information required by the Minister for Finance Guidelines for Financial
Statements of Commonwealth Authorities.

Signed in accordance with a resolution of the Members of the Board.

C Ralph Ward-Ambler

Chairman

30.8.1096

Helen M Garnett

Executive Director

30.8.1996
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AUSTRALIAN NUCLEAR SCIENCE AND TECHNOLOGY ORGANISATION

Jtatement of Financial Position
as at 30 June 1996

Current Assets
Cash
Receivables
Inventories
Other

Total Current Assets

Non-Current Assets
Inventories
Property, Plant and Equipment
Intangibles

Total Non-Current Assets

Total Assets

Current Liabilities
Creditors
Leases
Provisions
Other

Total Current Liabilities

Non-Current Liabilities
Leases
Provisions
Other

Total Non-Current LiabUities

Total Liabilities

NET ASSETS

EQUITY

Reserves
Accumulated Surpluses

TOTAL EQUITY

Notee

3
4
5
6

1996
$'000

15,519
3,428
1,536
2,520

1995
$'000

23,737
2,787
1,764
820

5
8
9

10
11
12
13

11
12
14

23,003

3,372
150,821

120

154,313

177,316

3,303
4

10,522
899

14,728

13,210
1,969

15,179

29,907

29,108

3,989
145,015

30

149,034

178,142

4,461
8

12,473
867

17,809

4
9,376
2,531

11,911

29,720

147,409 148,422

19 59,552 61,550
19 87,857 86,872

147,409 148,422

The accompanying notes form an integral part of these financial statements.



F I N A N C I A L S T A T E M E N T S

AUSTRALIAN NUCLEAR SCIENCE AND TECHNOLOGY ORGANISATION

Operating Statement
for the year ended 30 June 1996

NET COST OF SERVICES
Operating Expenses (before abnormal items)
International Strategic Relevance Of Nuclear Science
Core Facilities Operation and Development
Application Of Nuclear Science and Technology
to Natural Processes
Treatment and Management of Radioactive Substances
Competitiveness and Ecological Sustainability Of Industry
Organisational Development and Support
Australian Radioisotopes

Total Operating Expenses (before abnormal items)

Operating Revenues from Independent Sources
International Strategic Relevance Of Nuclear Science
Core Facilities Operation and Development
Application Of Nuclear Science and
Technology to Natural Processes
Treatment and Management of Radioactive Substances
Competitiveness and Ecological Sustainability Of Industry
Organisational Development and Support
Australian Radioisotopes

Total Operating Revenues from Independent Sources

Net Cost of Services (before abnormal items)
Abnormal Items

Net Cost of Services

REVENUES FROM GOVERNMENT
Revenues from Government

Parliamentary appropriations received
Operating
Capital

Total Revenues from Government

(DeficitJ/Surplus

EQUITY INTEREST
Accumulated Surpluses at beginning of reporting period
Amounts Transferred from Reserves

Total Available For Appropriation

Amounts Transferred to Reserves

Accumulated Surpluses at end of reporting period

Note 1996
$'000

4,734
28,607

10,060
7,367

15,571
15,597
6,920

1995
$'000

3,408
24,407

8,700
8,114

13,046
18,465
7,709

15

17

16

15

88,856

669
1,616

1,297
827

5,814
5,275

12,060

27,558

61,298
5,317

66,615

83,849

945
1,710

1,323
1,774

4,659
5,342
10,876

26,629

57,220
7,400

64,620

18
18

19

19
19

19

49,777
15,825

65,602

(1,013)

86,872
1,998

87,857

-

50,339
15,880

66,219

1,599

91,773

93,372

(6,500)

87,857 86,872

The accompanying notes form an integral part of these financial statements.
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AUSTRALIAN NUCLEAR SCIENCE AND TECHNOLOGY ORGANISATION

rtatement of Cash Flow
for the year ended 30 June 1996

CASH FLOWS FROM OPERATING ACTIVITIES
Inflows:
Receipts from customers
Interest received
Parliamentary appropriations

Outflows:
Payments to suppliers and employees

Note 1996 1995
$'000 $'000

Inflows Inflows
(Outflows) (Outflows)

23,251 20,575
1,752 1,393

65,602 (i(i,219

90,605 88,187

(80,581) (69,222)

Net cash flows provided by operating activities 28 10,024

CASH FLOWS FROM INVESTING ACTIVITIES
Inflows:

Proceeds from sales of property, plant and equipment

Outflows:
Payments for property, plant and equipment

Net cash flows used by investing activities

(18,234) (11,834)

(18,234) (11,7X12)

CASH FLOWS FROM FINANCING ACTIVITIES

Outflows:

Principal repayments under finance lease

Net cash flows used by financing activities

Net (decreasej/increase in cash held
Cash at the beginning of the reporting period

Cash at the end of the reporting period

J8)

(8)

15,519

(H)

(8,218) 7,175
23,737 16,562

23,737

The cash balances at 30 June 1996 and 1995 as shown in the Statement of Cash
Flows are reconciled to the related items in the Statement of Financial Position.

The accompanying notes form an integral part of these financial statements.
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AUSTRALIAN NUCLEAR SCIENCE AND TECHNOLOGY ORGANISATION

Notes to and forming part of
the financial statements
for the year ended 30 June 1996

1 SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES

The principal accounting policies adopted in the preparation of these financial
statements are:

(a) Basis of accounting

The financial statements are a general purpose financial report. They have been drawn up:

i. having regard to the provisions of the Australian Nuclear Science and Technology
Organisation (ANSTO) Act 1987 and the ANSTO Amendment Act 1992.

ii. in accordance with Guidelines for Financial Statements of Commonwealth
Authorities issued by the Minister for Finance, which require compliance with
Statements of Accounting Concepts, Australian Accounting Standards,
Accounting Guidance Releases and other mandatory professional reporting
requirements (Consensus Views of the Urgent Issues Group).

The financial statements have been prepared on an accrual basis and are in accordance
with the historical cost convention, except for certain assets which, as noted, are at
valuation. Except where stated, no allowance is made for the effect of changing prices on
the results or the financial position.

(b) Cash

For the purposes of the Statement of Cash Flows, cash includes a short term deposit
held with a bank.

(c) Bad and doubtful debts

A provision is made for any doubtful debts based on a review of all outstanding
accounts at year end. Bad debts are written off during the period in which
they are identified.

(d) Inventories

Uranium and Cobalt-60 inventories of enriched, natural and depleted uranium are
valued on the basis of net realisable value.

Stocks of reactor fuel, heavy water and stores are valued at average purchase price

Work in progress is valued at cost, which includes both direct costs and an
allocation of overhead expenses.

(e) Property, plant and equipment

Acquisition

Items of property, plant and equipment are recorded at cost and depreciated as
outlined below. Items of plant and equipment with a cost of less than $3,000 are
expensed in the year of acquisition.

The cost of assets constructed by the entity include the cost of materials, direct
labour and an appropriate proportion of fixed and variable overheads.

Revaluations

Land and buildings are revalued at 3 yearly intervals on the basis of existing use
and depreciated replacement value.



F I N A N C I A L S T A T E M E N T S

(e) Property, plant and equipment (Continued)

Depreciation and Amortisation

Items of property, plant and equipment, including buildings, but excluding freehold
land, are depreciated over their estimated useful lives, ranging from 3 to 30 years.
The straight line method is used.

The High Flux Australian Reactor (HIFAR) and the containment building are
depreciated on the basis of an assumed life to the year 2000. This is subject to review
and the useful life may be extended.

(f) Investments

Investments are brought to account at the lower of cost or valuation.

(g) Patents

Due to the uncertain commercial value of patents, and because benefits to more than
one accounting period cannot be assured, the costs associated with development and
registration of patents is expensed in the year in which they are incurred, unless
recoverability is assured beyond any reasonable doubt. At 30 June 1996 there
were 128 patents (131 at 30 June 1995) registered to ANSTO and no costs were
recognised as an asset.

(h) Employee entitlements

The provisions for employee entitlements encompass annual leave and long service
leave which ANSTO has a present obligation to pay resulting from employee
services provided up to balance date.

General leave
The Organisation's Enterprise Agreement provides under the heading General Leave
for an employee entitlement which combines sick leave, carer's leave and leave for
other prescribed purposes. No provision has been made for general leave, as all such
leave is non-vesting and the average general leave taken by employees is less than
the annual entitlement.

Annual leave
The provision for annual leave reflects the value of total annual leave entitlements of
all employees at 30 June 1996 and is recognised at its nominal value.

Long service leave
The provision for long service leave is recognised and measured at the present value
of estimated future cash outflows to be made by ANSTO in respect of employees at
balance date. In determining the present value of the liability, attrition rates and pay
increases through promotion and inflation have been taken into account.

(i) Revenues recognition

Operating revenues from independent sources
Operating revenue from independent sources comprises revenues earned from
the provision of products or services to entities outside ANSTO. Revenue is
recognised when the goods are provided or when the fee in respect of the services
provided is receivable.

Parliamentary Appropriations
Parliamentary appropriations are recognised in the year in which they
are drawn down.

Revenue received in advance
Revenue received in advance is initially brought to account as "other liabilities"
and subsequently recognised as revenue when earned.
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((j) Foreign currency

Transactions denominated in a foreign currency are converted at a rate of exchange
prevailing at the date of the transaction. At balance date, amounts receivable and
payable in foreign currency are translated at the exchange rate prevailing at that date
and any exchange differences are brought to account in the Operating Statement.

(k) Income tax

Pursuant to Section 30 (1) of the ANSTO Act 1987, ANSTO is not subject to income tax.

(1) Consolidation

The controlled entities Pluteus Limited and Fox Laboratories Limited, following an
application for members voluntary liquidation in 1994 did not trade and were wound
up on 24 July 1995. As a consequence, the preparation of group financial statements
was not applicable.

(m) Intangible assets

Where recognised, intangible assets are reported at the lower of cost or recoverable amount,

(n) Comparatives

Where necessary, comparative information has been reclassified to achieve
consistency in disclosure with current financial year amounts and other disclosures.

(o) Rounding

Amounts are rounded to the nearest one thousand dollars except in relation to:
-remuneration of Directors
-remuneration of Executive Officers
-remuneration of auditors

2 ECONOMIC DEPENDENCY
ANSTO is dependent on appropriations from Parliament to carry out its activities.
(Refer Note 25).

1996 1995
$'000 $'000

3 CASH

Cash at bank, on deposit, and in hand 15,519 23,737

4 RECEIVABLES
Current
Trade debtors
Less Provision for doubtful debts

Advance held by Department of
Industry Science and Tourism
for overseas payments
Other

Age analysis of trade debtors

Current
Overdue:
Less than 30 days
30 to 60 days; and
More than 60 days

1996
$'000
1,337

1,104
300
637

3,378

1995
$'000
1,531

672
253
277

2,733

3,378
79

3,299

100
29

3,428

2,733
65

2,668

100
19

2,787
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5 INVENTORIES

(a) Current Assets
Raw Materials and stores-not held for resale

Stores - (at cost)
Reactor Fuel and Heavy Water (at average purchase price)
Nuclear materials - (at net realisable value)

Work In Progress held for sale
Work In Progress - (at cost)

(b) Non-Current Assets
Raw materials and stores - not held for sale

Cobalt-60 sources - (at net realisable value)
Reactor Fuel and Heavy Water - (at average purchase price)
Nuclear materials - (at net realisable value)
Nuclear materials - (at cost)

In the absence of cost figures, Cobalt-60 sources in process
are valued at net realisable value.

1996
$'000

944
522

3

1995
$'000

1,011
634

11

1,469

67

1,536

1,656

108

1,764

573
2,310

469
20

3,372

6'25
2,874

470
20

3,989

6 CURRENT ASSETS - OTHER

Prepayments
Interest Accrued
Other

7 INVESTMENTS

Interest in Business Undertakings

2,480
35

5

2,520

465
339

Hi

820
•X>X-X-X-X*X*X-

Tracerco Australasia
(a) Under a partnership arrangement with ICI Australia Limited, ANSTO
has a 49% interest in Tracerco Australasia. Tracerco Australasia is a commercial
business concerned with the application of radioisotope technology to the
solution of problems in industrial process plants. Tracerco Australasias financial
year ends on 30 September. ANSTO's 49% share of the accumulated losses to 30
September 1995 is $688,269. ANSTO's investment in this venture ($580,650) has
been written off. The venture has traded profitably since 30 September 1995.
ANSTO's share in these profits to 30June, 1996, is not material and has not
been brought to account.
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8 PROPERTY, PLANT AND EQUIPMENT

Land - at independent valuation (1994)

Buildings - (at cost)
Less Accumulated depreciation

Buildings - at independent valuation (1994)
less Accumulated depreciation

Aggregate Land and Buildings

Plant and Equipment - (at cost)
Less Accumulated depreciation

Plant and Equipment under lease
Less Accumulated amortisation

Plant and Equipment under construction

Aggregate Plant and Equipment

Electrical /Site Services facilities - (at cost)
Less Accumulated depreciation

HIFAR - (at cost)
Less Accumulated depreciation

Synroc pilot plant - (at cost)
Less Accumulated depreciation

Cyclotron facility - (at cost)
Less Accumulated depreciation

Research facilities under construction

TOTAL

1996
$'000

33,000

8,185
527

7,658

49,742
4,052

45,690

53,348

86,348

54,552
27,600

26,952

28
12

16

1,766

28,734

11,627
3,750

7,877

12,397
10,560

1,837

10,535
5,268

5,267

18,924
2,274

16,650

4,108

150,821

1995
$'000

33,000

4,699
235

4,464

49,742
2,026

47,716

52,180

85,180

45,614
22,418

23,196

28
8

20

1,806

25,022

10,082
2,890

7,192

12,058
9,970

2,088

10,535
4,565

5,970

17,984
1,761

16,223

3,340

145,015

The most recent independent revaluation of land and buildings was performed
as at 30 June 1994 by Mr John Bishop (registered valuer No. 1695) of the
Australian Valuation Office.

9 INTANGIBLE ASSETS

Licences - (at cost)
Less Accumulated amortisation

130
10

35
5

120 30
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10 CREDITORS

Current
Trade creditors
Other creditors

11 FINANCE LEASE LIABILITIES
Finance lease liabilities recognised in the Statement
of Financial Position:

Current

Non-current

12 PROVISIONS
Current
Recreation leave
Long service leave
HI FAR spent fuel elements - refer note (a) below
Waste treatment & disposal - refer note (b) below
Other

Non-Current
Recreation Leave
Long service leave
HI FAR spent fuel elements - refer note (a) below
Waste treatment & disposal - refer note (b) below

1996
$'000

1,773
1,530

1995
$'000

3,171
1,290

3,303 4,461

4

4,212
1,014
2,860
2,400

36

10,522

593
9,150
1,000
2,467

8

4

3,957
1,098
4,400
3,000

18

12,473

571
8,805

13,210 9,376

Aggregate employee entitlement liability 15,377 14,824
The aggregate employee entitlement liability comprises leave
provisions and accrued salaries.

(a) Provision for HIFAR Spent Fuel Elements

As disclosed at Note 2, ANSTO is economically dependent on the appropriation of
money by the Parliament to meet its liabilities and expenses.

In 1995 ANSTO created a provision for the cost of transporting 114 HIFAR spent
fuel elements to Scotland for reprocessing, in an amount of $4.4 million. The
provision was supported by $2.74 million in cash held by ANSTO and recognised a
need for government approval, including a decision on additional funding prior to
ANSTO entering into transport and reprocessing contracts. Following Government
approval and an in principle decision to provide an additional $3.86 million to
meet a total contract cost of $6.6 million, contracts were executed and the transport
was effected in April-June 1996. $2.74 million was spent and charged against the
provision prior to 30 June 1996.

A further $2.2 million has been provided for in the year ended 30 June 1996, to
cover the full contract obligation and is shown as an abnormal item in the
Operating Statement. The provision for the remaining obligation of $3.86 million
is to be discharged $2.86 million in 1996-97 and $1 million in subsequent years.
See also Note 24{a).
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(b) Provision for Waste Treatment and Disposal

In 1995-96, in accordance with emerging international standards, ANSTO
determined a policy for the management of a quantity of residual waste from past
operations. In the 199.5 financial year, ANSTO created an initial provision of $3
million for this purpose. A Waste Management Action Plan has since been prepared
which identifies an estimated total cost of $11.1 million over 5 years. Following Board
endorsement of this plan, the provision has been increased in the 1996 financial year
by $2 million, which is disclosed as an abnormal item in the Operating Statement.
The need to provide further provision will be considered in future years as the
work required, the technology available, and the associated costs can be more
reliably measured.

13 CURRENT LIABILITIES OTHER
Revenue received in advance

14 NON-CURRENT LIABILITIES - OTHER
Revenue received in advance

1996 1995
$'000 $'000

899 867

1,969 2,531

15 OPERATING EXPENSES
- Including Abnormal Items

Employee expenses:
Salaries
Superannuation
Annual leave provision

Long service leave provision

Bad debts
General expenses
Stores
Maintenance and external services
Power and water
Reactor supplies
Depreciation
Variable production costs
Lease amortisation
Operating leases
Other

1996
$'000

36,631
6,286
3,146

1,051

1995
$'000

34,918
6,147
3,266

1,454

47,114

30
10,260
7,255
8,408
1,944

780
10,559
2,204

3
17

282

88,856

45,785

30
8,646'
6,900
6,980
1,996

846
9,245
3,095

4

322

83,849

Abnormal items

Provision for transport and
reprocessing of
HI FAR spent fuel elements
Provision for waste treatment
and disposal costs
HI FAR temporary shutdown costs
Repairs to Building 54 cell door

2,200

2,000
853
264

4,400

3,000

5,317 7,400

TOTAL 94,173 91,249
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16 OPERATING REVENUES FROM INDEPENDENT SOURCES

Radioisotope sales
Services and contract research
Silicon irradiation
CSIRO site support
Grants
Training courses
Land management
Interest
Profit on sale of assets * (Refer below)
Synchrotron project
Information technology services
AINSE interactions
Transfer from waste treatment and disposal provision
Other

TOTAL 27,558 26,62!)

1996
$'000

12,019
4,357
2,359
1,208
1,358

232
1,870
1,752

949
397
156
716
133
52

1995
$'000

10,853
5,081
2,232
1,230
1,861

363
1,449
1,393

376
402
119

606

664

Final proceeds from disposal of
Fox Laboratories Ltd
Profit on disposal of plant
and equipment

* Profit on sale of assets

1996
$'000

581

368

949

1995
$'000

-

376

376

17 RADIOPHARMACEUTICAL OPERATIONS
Trading as Australian Radioisotopes (ARI) - Including Abnormal Items

ARI operating results as an independent commercial unit within ANSTO are as follows:

Revenue
External sales and other revenue
Intercompany sales

Expenses
Salaries
Superannuation
Annual leave
Long service leave
Bad debts
Other operating expenses

Depreciation

Expenses external to ANSTO (before abnormals)
ANSTO support

p
ANSTO support
Abnormal items

Operating Deficit (503) (1,062)

12,060
77

12,137

3,199
407

13
85
30

3,024

162

6,920
4,603
1,117

12,640

10,876
130

11,006

2,769
392
228
127
30

4,019

144

7,709
4,359

-

12,068
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18 PARLIAMENTARY APPROPRIATIONS

Appropriation Act No.l Operating

Appropriation Act No.3 Operating

Appropriation Act No.2 Capital

19 RESERVES AND ACCUMULATED SURPLUSES
Reserves
Asset revaluation reserve
Fuel elements reserve

Movements in reserves were:

Fuel Elements Reserve (Refer note 20 (b))
Balance as at beginning of year
Transferred from Accumulated Surpluses
Transferred to Accumulated Surpluses

Balance as at end of year

Accumulated Surpluses
Accumulated Surpluses at beginning of year
Transfers to fuel elements reserve
Transfers from fuel elements reserve
Operating (Deficit)/Surplus

Accumulated Surpluses at end of year

1996
$'000

49,777

-

49,777
15,825

1995
$'000

49,727

612

50,339
15,880

65,602 66,219
xx

55,050 55,050
4,502 6,500

59,552 61,550
X > x x

6,500
6,500

(1,998)

4,502 6,500

86,872 91,773
(6,500)

1,998
(1,013) 1,599

87,857 86,872

20 AGREEMENTS EQUALLY PROPORTIONATELY UNPERFORMED

(a) Outstanding contracts for equipment, capital works and services at balance date
are payable as follows:

4,788 7,953
231

4,788 8,184

Not later than one year
Later than one year and not later than two years

(b) ANSTO has entered into a contract to purchase 190 HIFAR fuel elements,
equivalent to a five year supply, to ensure adequate fuel supplies for continued
operation of the reactor, at a cost of $6.5 million. In accordance with the contract
conditions, an initial payment of $1,998,480 was made in June 1996. A further
progress payment was made in July 1996. The final payment is due in July 1997,
subject to satisfactory delivery in accordance with the identified delivery
schedules. The year end balance of the Fuel Elements Reserve in note 19
represents the amount set aside for this purpose.

Payable as follows:
Not later than one year
Later than one year and not later than two years
Later than two year and not later than three years

1,958
2,544

1,998
1,958
2,544

4,502 6,500
-x-x-x-x-x-x-:*x-x-x-x-x-x-x-x-x-x



F I N A N C I A L S T A T E M E N T S

21 REMUNERATION OF DIRECTORS/MEMBERS OF THE BOARD
1996

$

Members remuneration is determined by the
Remuneration Tribunal and payment is made in
accordance with Section 12 of the ANSTO Act 1987.

1995

Included in Salaries expenses in Note 15 is
remuneration received and/or due and
receivable from the Organisation by

- Full time Members
- Part time Members

The number of Members included in these
figures are shown below in their relevant
remuneration bands:
Remuneration between
$10,0(K)and $19,999
$20,()()() and $29,999
$30,000 and $39,999
$140,000 and $149,999
$170,000 and $179,999

174,532 15(i,14H
89,507 85,250

264,039 241,398

Number Number
2 3
1 1
1 1

1
1

22 REMUNERATION OF EXECUTIVES

Executive remuneration is determined by the ANSTO
Award. Included in salaries expenses is total remuneration
received or due and receivable by executives
(excluding the Executive Director who is included in Note 21)
who earn $100,000 or more in connection with the
management of ANSTO.

1996
$

1995

1,282,708 1,360,928

Total remuneration received or due and receivable,

by executives outside the ANSTC) Award 41,915

The number of executives whose remuneration for the
financial year falls within the following bands:
Remuneration between
$100,000 and $109,999
$110,000 and $119,999
$120,000 and $129,999
$130,000 and $139,999
$140,000 and $149,999
$150,000 and $159,999
$170,000 and $179,999
$180,000 and $189,999

Number
1
5
1
1

Number
4
2
2
1
1
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23 SUPERANNUATION
1996 1995

$ s
Payments to superannuation funds for Members of the Board

Annual contributions to superannuation funds made
in accordance with the trust deed and, where applicable,
amounts advised by actuaries as being sufficient to ensure the
payment of defined benefits to Members of the Board. 170,970 227,293

rx*:*:*:-:*:*:*:*:*:*:*:.:-:.:-:*

The Australian Nuclear Science and Technology Organisation contributes to the
Commonwealth Superannuation (CSS) and the Public Sector (PSS) superannuation
schemes, which provide retirement, death and disability benefits to employees.
Contributions to the schemes are at rates calculated to cover existing and emerging
obligations. Current contribution rates are 23.!)% of salary (CSS) and 8.1% of salary
(PSS). An additional 3% is contributed for employer productivity benefits.
Contributions during the financial year are detailed at Note 15.

24 CONTINGENT LIABILITIES
(a) In addition to the 114 HIFAR spent fuel elements referred to in Note 12(a),

ANSTO has in storage at Lucas Heights a further 1,600 spent fuel elements.
Existing policy for management of spent fuel elements from HIFAR assumes
that this material requires appropriate on-site storage and that all of this
material could eventually be returned to the United States or sent to the
United Kingdom for reprocessing. Having taken advice on its obligations
under the ANSTO Act 1987, the Board recognises that the matter of
transporting the HIFAR spent fuel elements either to the United States for
final disposition or to the United Kingdom for reprocessing, their processing
and storage there, and the eventual return of the intermediate level waste to
Australia and its disposal, is a matter for government policy. Accordingly, no
provision for the cost involved is made at this time.

The cost of this task has been estimated at up to $90 million (1996 dollars)
dependent on the selected disposal option. Refer also to Note 2.

(b) As at 30 June 1996, there are three Common Law claims against the
Organisation. Two of these claims have been filed in the Dust Diseases
Tribunal and the remaining one in the District Court. No provision for
loss has been made due to the uncertain outcome of the claims.

25 INSURANCE
ANSTO is self insured, except for professional indemnity, public and product
liability, industrial and special risk and motor vehicle third party
property risk, which are covered by commercial insurance, and workers
compensation, which is covered by statute under the Safety, Rehabilitation
and Compensation Act 1988. (Refer Note 2).

26 REMUNERATION OF AUDITORS
Remuneration to the Auditor-General for auditing
the financial statements for the reporting period ?.2>9.°° 95,000

No other services were provided by the Auditor-General
during the reporting period.
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27 RELATED PARTY DISCLOSURES
The Members of the Board during the financial year and to the date of the
report on the statements were:

Member

B/fcht'

CRWarci-Ambifx

ow>-.~*

(. V?

Appointed

2 December 1i)93

> DecemDer l<W-i

JDecemOer W9<

i Vii !»•>'>

Concluded

JO lune W%

H) (une 19%

10 (une wm-

Id \vne V**

JO |uw* **fat<

Term
Reappointed

5 July W%

) July 19%

"luivmr.

Term
Concludes

30June ]'«7

31 December 1990

jl December 1-548

For the 1995-96 financial year the aggregate remuneration paid to
Directors/Members is disclosed in Note 21.

The aggregate of superannuation payments paid to the Commonwealth
Superannuation Scheme (CSS) and Public Sector Superannuation Scheme (PSS),
in connection with the retirement of Directors is disclosed in Note 23.

Other Transactions with Members of the ANSTO Board or their
Member related entities

All transactions with related parties are made on commercial terms and conditions,
except where stated. The aggregate amount brought to account in respect of the
following types of transaction with Members of the ANSTO Board and their
member-related entities were:

Transaction Type
Provision of services to
AMRAD

Sales of goods and services
to CSIRO (Refer (i) below)

Provision of contract research
to Department of Industry
Science and Tourism
(Refer (ii) below)

Members Concerned

C R Ward-Ambler

C R Ward-Ambler,
A K Gregson, C Adam

D A Hollway

1996
$

1,330,334

371,157

li)i)5
$

350

1,318,726

347,236

Provision of contract research
to Cooperative Research Centre
for Mining Technology
and Equipment

Provision of contract research to
Cooperative Research Centre for
Joining and Welding

Provision of services to Melbourne
University Faculty of Science
Advisory Committee

Provision of services to
Monash University Faculty
of Engineering

Services provided by CSIRO

C Adam

C Adam

C Adam

C Adam

C R Ward-Ambler,
A K Gregson, C Adam

- 175,503

83,966

48,200

3,595

710,974 3,816
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Transactions with Members of the ANSTO Board and
their Member-related entities

Services provided by
Department of Industry
Science and Tourism

Purchases of goods and services
from AM RAD

Services provided by
Labor Council of N.S.W.

Provision of service by Austrade

Provision of contract research by
the Cooperative Research Centre for
Mining Technology and Equipment

Provision of service by
Monash University Faculty
of Engineering

D A Hollway

C R Ward-Ambler

B Ashe

D A Hollway

C Adam

C Adam

1996
$

644,405

1995

350 18,592

7,200

45,125

70,011

13,799

(i) The amount includes $1,194,793 (1995- $1,230,081) being the value of support
services provided by ANSTO to CSIRO at Lucas Heights.

(ii) Contract research work for the Department of Industry Science and Tourism was
undertaken at cost.

28 CASH FLOW RECONCILIATION

Reconciliation of net cash flows from operating activities
to Net Cost of Services

Net Cost of Services
Revenues from Government

Operating (Deficit)/Surplus
(IncreaseJ/Decrease in Receivables
Increase/fDecrease) in Accruals
(Increase)/Decrease in Prepayments
Decrease/(Increase) in Creditors
Nuclear materials revaluation
lncrease/(Decrease) in Employee entitlements.
Decrease/(Increase) in Inventories
Increase/(Decrease) in Provision for waste treatment and disposal
(Decrease)/Increase in Provision for HIFAR spent fuel elements
Increase/(Decrease) in Other Provisions
Increase/(Decrease) in ARI equity
Decrease/(Increase) in Assets under construction
Decrease/(Increase) in Accrued interest
Lease interest
Assets received free of charge
Prior year adjustments
Finance lease
Depreciation/Amortisation
Gain on sale of assets
Loss on sale of assets
Investments written off
Trade-In on motor vehicles
Other

Net cash provided by operating activities

1996
$'000

66,615
65,602

(1,013)
(605)

80
(2,015)
(1,212)

7
538
738

1,867
(540)

23
1,573

301
301

(36)
-

10,567
(368)

53

-
(235)

10,024
x-x-x-x-x-x-:-x-x

1995
$'000

64,620
66,219

1,599
450
270

8
7(i()
(29)
702
589

3,000
4,400

(805)
(185)
(242)

(42)
(505)

8
9,249
(212)

11
(75)

Hi

18,965
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825
735

41
1,406

956
739
46

916

29 TRUST MONEY 1996 1995
$'000 $'000

Monies received by ANSTO for specific purposes are placed
in special bank accounts and are expended for these specified
purposes only. These monies are not recognised in the
financial statements.

Total
Balance 1 July
Add: Receipts during the year
Add: Interest received
Less: Expenditure

Balance 30 (une 195 825

Represented by the following:

Trust Account
ANSTO receives money from trade creditors as security deposits
for contracts to be performed. These monies are held in a Trust
Account and refunded to the respective trade creditors on
satisfactory completion of each contract.

Balance 1 July
Add: Receipts during the year
Add: Interest received
Less: Expenditure

Balance 30 June

493
5

26
515

9

495

24
26

403

312
375

13
632

442
632

21
783

Synchrotron
Contributions have been received from a consortium for the
operation and development of the Australian Beamline Facility
at Tsukuba, Japan. The Synchrotron Trust Account was
established for this specific purpose.

Balance 1 July
Add: Receipts during the year
Add: Interest received
Less: Expenditure

Balance 30 June 68 312

MNRF Synchrotron
ANSTO was the proponent organisation for a consortium
seeking government funding for the establishment of the
Australian Synchrotron Research Program under the Major
National Research Facility (MNRF) Program. An initial funding
of $250,000 was provided by the Department of Industry,
Science and Tourism in 1995-96 to assist in the establishment
of the Program.

Balance ljuly
Add: Receipts during the year 250
Add: Interest received
Less: Expenditure 154

Balance 3(1 June 96
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29 TRUST MONEY (CONTINUED) 1996 199.5
$'000 $'()()()

NEDO Grant
A N S T O was appointed research coordinator in the "Interface
Properties of Ceramics and Their Impact on Materials
Functions" project under the N E D O International Joint
Research Program. The N E D O Grant Trust account was
established to fund the operations of the project.

Balance l j u l y
Add: Receipts during the year
Add: Interest received
Less: Expenditure

Balance 30 J u n e

Welfare Fund
Donations and contributions have been received in the past
from the operations of the Australian Atomic Energy
Commission Welfare Fund. These are placed in the Welfare
Fund Trust Account and expended on specific welfare items
for A N S T O employees.

Balance 1 July 19 1!)
Add: Receipts during the year
Add: Interest received 1
Less: Expendi ture

1
105

1
105

2

107
1

107

1

Balance 30 June 20 19

30 S E G M E N T R E P O R T I N G
A N S T O opera tes in a single industry within Australia, namely in the nuclear
scientific research industry.



Australian
.National

Am National m$Audit
OFFICE

AUSTRALIAN NUCLEAR SCIENCE AND TECHNOLOGY ORGANISATION

INDEPENDENT AUDIT REPORT

To the Minister for Science and Technology

Scope

I have audited the financial statements of the Australian Nuclear Science and
Technology Organisation for the year ended 30 June 1996. The statements comprise:

. Statement by Directors;

. Statement of Financial Position;

. Operating Statement;

. Statement of Cash Flows; and

. Notes to and forming part of the Financial Statements.

The members of the Board are responsible for the preparation and presentation of the
financial statements and the information contained therein. I have conducted an
independent audit of the financial statements in order to express an opinion on them to
the Minister for Industry, Science and Tourism.

The audit has been conducted in accordance with Australian National Audit Office
Auditing Standards, which incorporate the Australian Auditing Standards, to provide
reasonable assurance as to whether the financial statements are free of material
misstatement. Audit procedures included examination, on a test basis, of evidence
supporting the amounts and other disclosures in the financial statements, and the
evaluation of accounting policies and significant accounting estimates. These
procedures have been undertaken to form an opinion whether, in all material respects,
the financial statements are presented fairly in accordance with Australian Accounting
Concepts and Standards, other mandatory professional reporting requirements and
statutory requirements so as to present a view which is consistent with my
understanding of the entity's financial position, the results of its operations and its cash
flows

The audit opinion expressed in this report has been formed on the above basis.

Address ill mall to: PO Box A456 SYDNEY SOUTH NSW 2001

130 Elizabeth Street SYDNEY NSW 2000 Phone (02) 367 7100 Fix (02) 367 7104



Audit Opinion

In accordance with section 63M of the Audit Act 1901, I now report that the financial
statements are in agreement with the accounts and records of the Australian Nuclear
Science and Technology Organisation, and in my opinion:

(i) the statements are based on proper accounts and records;

(ii) the statements show fairly in accordance with Statements of Accounting
Concepts, applicable Accounting Standards, and other mandatory professional
reporting requirements the financial transactions and results, and cash flows, for
the year ended 30 June 1996 and the state of affairs of the Organisation as at that
date;

(iii) the receipt, expenditure and investment of moneys, and the acquisition and
disposal of assets, by the Organisation during the year have been in accordance
with the Australian Nuclear Science and Technology Organisation Act 1987; and

(iv) the statements are in accordance with the Guidelines for Financial Statements of
Commonwealth Authorities.

Australian National Audit Office

David A. Doyle
Executive Director

For the Auditor-General

Sydney
30 August 1996
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•qual Employment Opportunity
OBJECTIVES

• To ensure that Equal Employment Opportunity (EEO) principles and
practices are actively incorporated into people management activities.

• To ensure that the structures and processes to implement EEO adjust to
changing employment needs.

• Jo confirm and communicate the vision that ANSTO's employment activities
reflect the social justice needs of the 1990s.

OUTCOMES
EEO-related objectives were included in management and supervisor

annual objectives. In addition, selection processes continued to be checked to
ensure compliance with ANSTO's EEO obligations.

EEO policies
The integration of EEO principles into people management activities was

actively encouraged throughout the year.

A review of ANSTO's EEO policy commenced. As part of this review the
Organisation's EEO and Social Justice Committee analysed situations that
occurred during the year to identify specific issues relevant to ANSTO. The
analysis identified a need to develop further strategies to attract staff to those
employment groups where ANSTO has not yet met national targets and to
provide more career path development strategies, particularly for women in
nuclear science and trades areas. The revised policy document will also cover
career development opportunities for apprenticeships, scholarships and the
employment of vacation students from a wider range of educational
institutions.

ANSTO's Workplace Harassment Policy and associated procedures were
revised. The new arrangements are being peer reviewed prior to being issued.

Child care
In recognising the need for staff to be able to balance work and family

commitments, considerable progress was made towards providing staff with a
child care facility.

Following Board approval in 1995, expressions of interest were called to
identify a suitably qualified party to construct, finance and operate a long day
care facility on ANSTO land.

Negotiations with the successful tenderer proceeded in conjunction with
the Australian Property Group, which is providing a consultancy service for the
construction of the centre, with supervision by ANSTO's Engineering Division.
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The facility is expected to open early in 1997. Staff will have first option of
placing their children at the centre, with remaining places being made available
to the local community on a fee-for-service basis.

Staff numbers at 30 June 1996

Full-time
male

Executive Director

Corporate Executives 15

Professional Officers 159

Research Scientists 86

Technical Officers 247

Administrative
Service Officers 42

Craftspersons 81

Totals 630

Total staff: 848
Number of temporary staff : 15

Corporate Executive information

Band 3 Corporate Executive - 3

Band 2 Corporate Executive - 6

Band 1 Corporate Executive - 6

Band 1 Corporate Executive - 1

Full-time
female

1

1

36

18

25

82

4

167

(included in total

full-time male

full-time male

full-time male

full-time female

Part-time
male

1

1

2

staff figure)

Part-time
female

4

2

10

33

49

Summary ofEEO statistics as at 30 June 1996

Men 632 75%

Total staff =848:

Women

Specific EEO data currently held

Number
employed

216

for 364 staff

Percentage
of total staff

25%

Average
salary

$39 524

$47 890

Specific employment categories

People with disabilities

Aboriginal and Torres Strait Islander people

People from a non-English speaking background

26

2

146

$44 387

$43 263

$45 845



A P P E N D I X

reedom of Information
In compliance with Section 8 of the Frtedom of Information (FOI) Act (1982),

the following is the annual statement on consultative arrangements, categories
of documents maintained and facilities and procedures for access to documents
relating to ANSTO.

Arrangements for external participation
Bodies appointed under the ANSTO Act

The Safety Review Committee reviews and assesses the standards,
practices and procedures adopted by ANSTO to ensure the safety of its
operations. The committee consists of a chairperson and four members
appointed by and reporting to the Minister. The majority of members are not
ANSTO staff.

The Nuclear Safety Bureau, an independent body corporate, is responsible
to the Minister for Health and Family Services for monitoring and reviewing
the safety of nuclear plant operated by ANSTO and for providing technical
advice to the Commonwealth on the safety of nuclear plant and related matters.

Liaison groups

The Local Liaison Working Party (LLWP), established in 1967, comprises
representatives from the NSW Police, NSW Ambulance, NSW Board of Fire
Commissioners, NSW State Emergency Services, NSW Environment
Protection Authority, NSW Department of Health, Australian Protective
Services and ANSTO, as well as observers from the Nuclear Safety Bureau. It
reviews procedures applicable to an accident at the Lucas Heights Science and
Technology Centre which could have implications for the public.

Meetings, managed by an independent facilitator, are held every two
months between local community groups and ANSTO to ensure exchange of
information. Meetings between the Sutherland Council and the ANSTO
executive are held every three months to review and resolve current issues
between the two organisations.

A Central Safety Coordinating Committee assists in developing, reviewing
and implementing ANSTO's occupational health and safety policies.
Membership includes representatives of unions and staff associations, the NSW
Labor Council and ANSTO.

ANSTO/State Government arrangements

ANSTO liaises with a range of NSW departments and authorities
responsible for safety, environmental planning and related matters. ANSTO
has collaborative agreements with the States of Western Australia and
Queensland.

Associated organisation

The Australian Institute of Nuclear Science and Engineering, an
association of ANSTO and 33 universities, arranges access by staff and students
of Australasian universities and institutes of technology to the national facilities
at ANSTO.
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Other arrangements
Less formal arrangements exist for discussions, exchange of views and/or

collaboration with organisations outside the Commonwealth administration
including local government authorities, universities, standards bodies,
professional societies, unions and staff associations, industrial groups and
international nuclear agencies.

Categories of documents held
Computer software packages, computer print-outs, technical books and

reports, and International Nuclear Information System documents are available
for purchase. Single copies of the Annual Report, Lucas Heights News, the
Program of Research, Strategic Plans, ANSTO emergency plans, promotional
literature and videos (under loan arrangements) are available on request.

Documents relating to decision making processes include Cabinet
documents about matters in which ANSTO has an interest, ministerial
correspondence and directions, ANSTO Board agenda, memoranda and
decisions, deeds, legal contracts and formal agreements, minutes and
submissions, employment, delegations, security, finance and accounting
handbooks and manuals.

General correspondence includes ministerial briefs, speeches, conference
papers for national and international meetings, parliamentary questions and
answers, cables, telexes and facsimiles and general records files. Technical
documents held include scientific and technical reports and laboratory notes
comprising patents and inventions, computer tapes and print-outs, plant and
equipment operating manuals, maintenance, quality assurance and safety
manuals, reactor operating authorisations, records and log books, radioisotope
quality control procedures manuals, radioisotope catalogues and price lists,
engineering service general records, nuclear material movement vouchers and
accounting records, photographs and radiographs. Safety-related documents
include staff medical records, safety-related survey records, film badge and
radiological records, accident reports and emergency response procedures.

Administration documents held include personnel records such as staff
promotion files, organisation and establishment reports, compensation files,
word processor disk systems for administrative instructions and information
storage, staff lists and classifications, accounting records, pay-roll, flexitime and
overtime records, tender and contract documents, building plans, specifications
and instructions, directives, orders, memoranda, bulletins, notices and
information. Other documents held include drawing office records such as
plans, microfilm and drawings, maps and photographs.

Facilities for access
FOI reading facilities can be provided in the Reception Area at the Lucas

Heights Science and Technology Centre. Other arrangements for access may
be made by communicating with the Manager, Library Services. Written
requests for access to documents under FOI should be addressed initially to:
The FOI Officer, ANSTO, Private Mail Bag 1, Menai, NSW 2234, Australia.

The Deputy Executive Director, the Director, Corporate Services and the
Director, Government and Public Affairs, are authorised officers under Section
23 of the FOI Act.
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.orporate Governance at ANSTO
ANSTO is economically dependent on government, requiring

appropriation of money by Parliament to carry out its activities. It is subject to
the provisions of the following Acts and Awards:

• Australian Nuclear Science and Technology Organisation Act, 1987

'Audit Act, 1901

• Public Service Act, 1922

' Long Service Leave (Commonwealth Employees) Act, 1976

• Superannuation Act, 1976

• Superannuation Act, 1990

• Superannuation (Productivity Benefit) Act, 1988

• Superannuation Guarantee (Administration) Act, 1992

• Maternity Leave (Commonwealth Employees) Act, 1987

• Australian Nuclear Science and Technology Organisation (General
Award) 1990

• Australian Government Statutory Authorities Redeployment and Retirement
(Redundancy Award) 1988

The Organisation is managed by a Board consisting of six non-executive
members drawn from the broader community, and the Executive Director.
During the 1995/96 financial year, the experience of the nonexecutive Board
members included industry, manufacturing, scientific research, union
leadership and primary production. The Secretary of ANSTO's then portfolio
department, Industry, Science and Technology, was also a member of the
Board.

The Board is advised by:

• an Audit Committee, operating as a subcommittee of the Board. This
Committee consists of three Board members and a member external to
ANSTO. The Executive Director, the Director, Corporate Services and
representatives of the Internal Auditor and the Australian National Audit
Office attend at the invitation of the Committee Chairman. During 1995-
96 the Committee met on four occasions. This Committee was
established by the Board to oversee the Organisation's risk management
policies, practices and controls in relation to financial and commercial
activities, legislative and regulatory conformance and asset protection.

• a Technical Advisory Committee operating under terms of reference
approved by the Board, which advises the Board directly on the scope of
ANSTO's scientific research program and its ability to achieve the
scientific goals of its Mission, and reviews the progress of ANSTO's
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research program against defined milestones and objectives. This
Committee, as at the end of the financial year, had not been finally
constituted.

The Nuclear Safety Bureau, established through an amendment to the
ANSTO Act, 1992, regulates the manner in which the nuclear research reactors
in Australia - HI FAR and Moata - are operated. A Safety Review Committee,
appointed by the Minister, monitors the safety activities at ANSTO and reports
to the Minister on an annual basis.

m
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unctions of the Organisation
under the ANSTO Act
Functions of the Organisation under the Australian Nuclear Science and
Technology Organisation Act 1987 (the ANSTO Act)

'Organisation' means the Australian Nuclear Science and Technology
Organisation.

Section 5 of the ANSTO Act provides that:

(I) The functions of the Organisation are:

(a) to undertake research and development in relation to:

(i) nuclear science and nuclear technology;

(ii) the production and use of radioisotopes, and the use of isotopic
techniques and nuclear radiation, for medicine, science, industry,
commerce and agriculture; and

(iii) such other matters as the Minister directs;

(b) to encourage and facilitate the application and utilisation of the results of
such research and development;

(ba) to condition, manage and store radioactive materials and radioactive
waste, arising from:

(i) the Organisation's activities (including the production of radioactive
materials for other persons); or

(ii) the activities of companies in which the Organisation holds a
controlling interest (including the production of radioactive materials
for other persons); or

(iii) the use by other persons of radioactive materials produced by the
Organisation or such companies; or

(iv) the activities of other persons who are specified in the regulations;

(c) to provide and sell goods (whether produced by the Organisation or
purchased or otherwise acquired by the Organisation) and services:

(i) in connection with the production and use of radioisotopes, and the
use of isotopic techniques and nuclear radiation, for medicine,
science, industry, commerce and agriculture; or

(ia) in connection with the conditioning, management and storage of
radioactive materials or radioactive waste; or

(ii) otherwise in connection with matters related to its activities;

(d) to act as a means of liaison between Australia and other countries in
matters related to its activities;

(e) to provide advice on aspects of nuclear science and nuclear technology
and other matters related to its activities;
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(ea) to make available to other persons, on a commercial basis, the
knowledge, expertise, equipment and facilities of the Organisation by:

(i) providing training and management expertise; or

(ii) selling or leasing equipment; or

(iii) leasing land and facilities; or

(iv) taking any other action that the Organisation thinks appropriate;

(f) to co-operate with appropriate authorities of the Commonwealth, the
States and Territories, and with other organisations and institutions in
Australia or elsewhere, in matters related to its activities;

(g) to publish scientific and technical reports, periodicals and papers on
matters related to its activities;

(h) to collect and sell or distribute, as appropriate, information and advice
on matters related to its activities;

(j) to arrange for training, and the establishment and award of scientific
research studentships and fellowships, in matters related to its activities;

(k) to make grants in aid of research into matters related to its activities; and

(m) to make arrangements with universities and other educational research
institutions, professional bodies and other persons for the conduct of
research or of other activities in matters related to its activities.

(1A) A regulation made for the purposes of subparagraph (l)(ba)(iv) must not
have the effect of authorising the premises on which the Lucas Heights
Research Laboratories are situated to become a national nuclear waste
repository.

(IB) In subsection (1A): 'national nuclear waste repository' means a site chosen
by the Commonwealth, after the commencement of this subsection, for the
storage of nuclear waste with a view to it never being moved to another
site.

(2) The Organisation shall not undertake research or development into the
design or production of nuclear weapons or other nuclear explosive devices.

(3) In undertaking its functions, the Organisation is to have regard to:

(a) the Commonwealth Government's national science, technology and
energy policy objectives; and

(b) the Commonwealth Government's commercialisation objectives for

public research institutions.

Subsection 4 (2) of the Australian Nuclear Science and Technology
Organisation Amendment Act 1992 (the ANSTO Amendment Act) provides
that subject to subsection 4 (3), for the purposes of paragraph 5 (1) (ba) of the
ANSTO Act, any radioactive material or radioactive waste that is stored on the
Organisation's premises is taken to be radioactive material and radioactive
waste arising from the Organisation's activities. Section 4 (3) of the ANSTO
Amendment Act provides that on and after 5 February 1995, the above
provision does not apply to any radioactive material or radioactive waste that
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is the subject of order 3 of the orders made in the Land and Environment Court
of New South Wales on 5 February 1992 in the matter of the Council of the
Shire of Sutherland v. the Australian Nuclear Science and Technology
Organisation.

General powers of the Organisation under theANSTOAct

Section 6 of the ANSTO Act provides that:

(1) Subject to this Act, the Organisation has power to do all things necessary or
convenient to be done for or in connection with the performance of its
functions and, in particular, has power:

(a) to enter into contracts;

(b) to acquire, hold and dispose of real or personal property;

(c) to occupy, use and control any land or building owned or held under
lease by the Commonwealth and made available for the purposes of the
Organisation;

(d) to erect buildings and structures and carry out works;

(e) to form, or participate in the formation of, a company or partnership;

(f) to appoint agents and attorneys, and to act as an agent for other persons;

(g) to engage persons to perform services for the Organisation;

(h) to design, produce, construct and operate equipment and facilities; and

(j) to do anything incidental to any of its powers.

(2) The powers of the Organisation may be exercised within or
outside Australia.
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Jndex of Compliance with
Reporting Guidelines
Enabling legislation page 4

Responsible Minister page 5

Powers, functions and objects of the Organisation page 118

Membership and staff page 113

Financial statements page 91

Activities and reports page 17

i
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ijlossary
AAEC Australian Atomic Energy Commission
ACARRE Australian Centre of Advanced Risk and Reliability Engineering
AINSE Australian Institute of Nuclear Science and Engineering
AMS Accelerator Mass Spectrometry
ANSTO Australian Nuclear Science and Technology Organisation
ANTARES Australian National Tandem Accelerator for Appl ied Research
ARC Australian Research Council
ARI Australian Radioisotopes
ASARR Analogue Studies in the All igator Rivers Region
ASO Australian Safeguards Office
ASP Aerosol Sampling Program
ATD Advanced Technical Development
AUSANS Australian Small Angle Neutron Scattering Instrument
BAPEDAL Indonesian Environmental Protection Agency (translation)
CAM Computer aided manufacture
CERN European Laboratory for Particle Physics (translation)
CFD Computational f lu id dynamics
CNC Computer numerically controlled
CRC Cooperative Research Centre
CSS C o m m o n w e a l t h Superannuat ion Scheme
DIST Depa r tmen t o f Industry, Science and Tourism
EEO Equal Employment Oppor tun i t y
FIMS Financial I n fo rmat ion M a n a g e m e n t System
FOI Freedom of Information
GIRD Generic Industrial Research and Development
HIFAR High Flux Australian Reactor
IAEA International Atomic Energy Agency
ICNCA International Conference on Nuclear Cooperation in Asia
INIS International Nuclear Information System
JAERI Japan Atomic Energy Research Institute
JICA Japanese International Co-operation Agency
KAERI Korea Atomic Energy Research Institute
KEK National Laboratory for High Energy Physics (translation)
KPPL Jakarta City Government Urban and Environmental Study Office (translation)
LLWP Local Liaison Working Parties
MNRF Major National Research Facility
NEA Nuclear Energy Agency
NGAC National Greenhouse Advisory Committee
NMC National Medical Cyclotron
NOAA National Oceanic and Atmospheric Administrat ion
NSB Nuclear Safety Bureau
NTD Neutron transmission doping
OAEP Office for Atomic Energy for Peace
OECD Organisation of Economic Co-operation and Development
ORNL Oak Ridge National Laboratory
PCI Pollution Control Implementation
PET Positron Emission Tomography
PSS Public Sector Scheme
RAT Reactor Aluminium Tank
RCA Regional Co-operative Agreement
RFP Request for Proposal
RSC Reactors Safety Committee
SAGTAC Standing Advisory Group on Technical Assistance and Cooperation
SPECT Single Photo Emission Computed Tomography
TCDC Technical Cooperation among Developing Countries
USGS United States Geological Survey
USNRC United States Nuclear Regulatory Commission
VSP(N) Visiting Ships Panel (Nuclear)
WHO World Health Organisation
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international strategic

relevance 11, 14, 17-27
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