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The Lucas Heights Research Laboratories with the HIFAR reactor in the foreground.



ANSTO'S OBJECTIVES

o Undertake research and development in nuclear science and
associated technologies to contribute to Australia's industrial
innovation and development,

o Maintain a core of essential nuclear expertise and national nuclear
facilities to reinforce Australia's national and international
strategic interests in nuclear technology and to ensure that
Australia has the technical credibility to further its non-
proliferation, nuclear safeguards and wider nuclear technology
policies and interests; and

• Structure the activities of the Organisation to achieve a revenue
level of 30 percent of appropriation by 1993.





/ introduce this 19S8-S9 Annual Report
of the Australian Nuclear Science and
Technology Organisation with
considerable pride. In just tiuo years of
existence, ANSTO has undertaken a
major restructuring and reorganisation,
has rationalised most of its programs
and activities and has several major
new initiatives in progress. It is
contributing to the scientific, technological
and economic welfare of Australia and is in
an excellent position to increase the magnitude
of that contribution over the next few years.

A New Era
In one sense, ANSTO has been fortunate in experiencing an external
environment which has helped change. Several major government
policy initiatives on budget continuity, revenue retention, and greater
organisational autonomy have permitted a degree of managerial
flexibility not possible in past years. Whilst acknowledging the
effectiveness of these changes in helping ANSTO to restructure and
reorganise, it should be emphasised that the Organisation has not
been passive in the process of assisting in policy formulation.

The past year may well be identified as the one in which society finally
became aware of the significance of global pollution.

The so-called "greenhouse effect" and the hole in the ozone layer,
have been known for some time. It is only in the past year or so that
public awareness of the significance of these effects, and the possible
contribution by man, has become a matter of global concern.

It remains to be seen whether this new found environmental
awareness results in long term changes in attitudes and activities, or
whether, like the energy crisis and limits to growth before it, this
concern stimulates short term, politically motivated and largely
ineffective activities which are soon forgotten.

It is to be hoped that the public concern about environmental issues,
now taken up at a political level, will result in rational decisions being
made and that the money now being allocated into this area will be
well spent.

The debate on environmental issues has clearly identified that all
human activities, and all forms of energy generation in particular,
influence the environment and have other negative effects.
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Coal, oil, and natural gas all pollute. Man's harnessing of these
resources involves risks, both to the environment, and directly to
those involved in the activities associated with the energy generation
technologies. This recognition has led to a spark of rationality in the
debate about nuclear energy which has been absent before.

No-one would argue that nuclear energy is risk free, just as no-one
can now argue that conventional energy technologies are risk free. It
is now generally accepted that the risks and benefits associated with
all these technologies must be assessed and compared in order that
rational decisions may be made about those technologies which offer
the best prospects for long term societal viability.

If nuclear energy is to play a more important role in future energy
generation in the world, Australia has the opportunity and the
responsibility to contribute to that endeavour. Australia possesses 30
percent of the world's low cost uranium reserves. Our exports are
much smaller in proportion than this resource base would suggest
they might be. There are clearly opportunities for increasing our level
of activity in uranium mining and export with substantial consequent
benefits to our balance of payments.

An increased involvement by Australia in supplying uranium would
bring with it enhanced controls of this material through adherence to
strict safeguard conditions. In this way, Australia can make a positive
contribution to strengthening the non-proliferation regime associated
with the peaceful use of nuclear energy.

Australia may also have a significant role to play in the international
management of nuclear waste.

Australian developed Synroc technology offers the prospect of a
substantially improved disposal method for long lived waste. Parts of
Australia also appear to be very suitable geographically and
geologically as sites for long term disposal of such waste.

Australian involvement in radioactive waste disposal represents one
of the options for this country and one of the contributions that we
can make to the reduction of the impact of human activity on the
environment.

One of the gratifying features of the way that the nuclear debate has
evolved in the past twelve months is that possibilities such as this can
now be canvassed publicly without drawing the obvious irrational,
emotional, and ill informed response.

The enhanced awareness of the potential importance of nuclear
energy has highlighted one aspect of the significance of ANSTO's role
in contributing to the future economic and social welfare of Australia.
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ANSTO continues to be active in many areas of nuclear science and
technology which are not related directly to nuclear power and the
nuclear fuel cycle. Nuclear techniques are widely recognised as being
highly effective in areas as diverse as the environment, health,
industry and science. In all these areas, ANSTO has significant and
effective programs.

ANSTO has come a long way in the last two years. It is now an
effective and open organisation contributing effectively to Australia's
national well-being.

I take this opportunity to pay a tribute to the contribution to the
Organisation from the Board of ANSTO, from the members of our
External Program Advisory Committees, and especially from the staff
of the Organisation. The staff, in particular, have demonstrated
substantial flexibility and understanding during the difficult period of
reorganisation. I believe that the major restructuring activities of the
Organisation are essentially complete.

We have now entered a new phase during which we will consolidate
on the changes that have been made. The challenge is now to build on
the excellent foundation that we have created in order that we can
ensure that Australia and Australians, and indeed the whole world,
receive the very substantial benefits that nuclear science and
technology have to offer.

R E COLLINS
Chairman



Initial assembly of the National Medical Cyclotron at the IDA factory in Belgium.
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Tlie Australian Nuclear Science and
Technology Organisation embarked
on a program of fundamental change
during the past year. The strategy for
change is enunciated in ANSTO's
Strategic Plan 1988-1993 which was
endorsed by Ministers in April 1989.

The plan is a continuation of the corporate
planning process, initiated after the
promulgation of the ANSTO Act and
constitutes the basis for the development
of business plans for each sector of the
Organisation.

Looking Back
on Year One
The organisation has rapidly and effectively changed its focus to serve
both the nation and the scientific community through programs and
initiatives designed to improve the quality of life of all Australians.

In the past few people understood or knew about the important and
broad role nuclear science plays in the general community. Its impact
is felt in the medical field, through efforts to combat cancer, arthritis
and diseases in children, in the environment through such diverse
prognms as tracking the build up of silt in rivers using radioisotopes
and in industry where nuclear science has been a major contributor in
solving problems in the petroleum, aviation and electricity generation
industries.

ANSTO set three key objectives in its Strategic Plan. It recognised
clearly that these objectives must embrace the needs of the nation
which supports it.

This recognition extends to an understanding that everything we do
at ANSTO must be assessed on criteria that includes potential benefits
and costs to the community and the likely impact on research
elsewhere within the national scientific community.

The plan calls for the testing of a model whereby the dual functions of
ANSTO, to develop strategic nuclear scientific knowledge and
maintain Australia's nuclear competence and use the organisation's
11



skills, equipment and facilities to support Australia's industrial and
technological development, are reflected in the Organisation's
Structure.

In line with this approach ANSTO has been restructured into two
major components plus small Corporate and External Affairs groups.
All activities in programs outside of the Corporate Programs have
been organised into projects which allow a differentiation between
strategic science activities and commercially orientated science and
associated activities. Programs within the Scientific Area embrace
both strategic science and commercial activities. The delineation of
activities into projects allows for some future separation in line with
the organisation model.

In line with the Strategic Plan considerable progress was made to
reorientate the research and development program to contain a 70/30
percent mixture of tactical applications oriented research and longer
term strategic projects, respectively, aimed at identifying new,
potentially commercial areas. This mix is designed to ensure that
ANSTO remains a forward-looking organisation that can support
innovation and technological development in Australia in the future.

Our aim of achieving a revenue level of 30 percent of appropriation by
1993 from products and services we sell underlines the commitment
of ANSTO to operate in a commercially appropriate way and to
examine all business opportunities that may involve nuclear science.

This commitment extends to seeking and developing opportunities,
either by ourselves or in partnership with business, that will return a
profit and serve the community.

REVENUE
The 1988-89 revenue target of $7.5 million in the Strategic Plan was
achieved. Actual revenue was $7.936m, made up of $4.944m from
Australian Radioisotopes, $1.966m from fees and $1.026m in grants.

AUSTRALIAN RADIOISOTOPES
The most visible work of nuclear science in Australia is nuclear
medicine.

Australian Radioisotopes (ARI) manufactures some 100 products
based on more than 20 different radioisotopes. Eighty-five percent of
this output is used in medical diagnosis, the remainder in industrial
or research applications.

Some 250,000 Australians benefitted in some way from ARI products
for diagnosis and treatment during the year.
ARI has been restructured with the prime objective of achieving a
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commercially viable and profitable organisation by the mid-1990's.

The business plan for ARI is designed to achieve market dominance
for ARI products in Australia and New Zealand, to develop export
markets for existing and new products and develop relationships
with overseas organisations to improve its product range.

During the year ARI launched a new product, using the radioisotope
iridium-192, to aid the fight against breast cancer, a major cause of
death amongst Australian women.

Less expensive than its imported counterpart and safer to use for
medical professionals, therapy using iridium-192 appears to be
improving the treatment success rate for breast cancer.

Export performance also improved with sales to India of
molybdenum-99 for research purposes and supply of teletherapy
source material to Wakari Hospital in Dunedin, New Zealand.

NATIONAL MEDICAL CYCLOTRON
Together with Sydney's Royal Prince Alfred Hospital, ANSTO has
embarked on a major program to extend the availability and impact of
nuclear medicine in Australia with the installation of the National
Medical Cyclotron at the hospital.

The Cyclotron v/ill provide those radioisotopes that cannot be
produced in a reactor. The very short half-lives of some of these
isotopes, less than a few minutes, makes it imperative the cyclotron
be located close to the patients.

In its fifth year, the project is a product of close collaboration between
ANSTO and the Royal Prince Alfred Hospital. The total cost is
estimated at $20.5 million, of which $16.5 million will be contributed
by ANSTO from a special appropriation, the remainder by the
hospital from private and other government sources.

The cyclotron will also provide the isotopes essential for positron
emission tomography (PET). PET will be directed towards the
diagnosis of patients with heart disease, epilepsy and cancer.

The Parliamentary Standing Committee on Public Works approved
the project in March 1989, design of the building has begun and the
construction of the cyclotron, by IBA of Belgium, is underway. It is
planned to have the facility completed by the middle of 1991.

TANDEM ACCELERATOR
ANSTO has purchased a Tandem Accelerator from Rutgers
University in the USA at a total cost, with support equipment, of
$2.3 million.
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The new particle accelerator will be an important tool in the
organisation's push to provide a world class applied nuclear science
facility capable of satisfying a strong national requirement for its
services as well as providing a base from which to develop future
research, service and commercial activities.

The accelerator will be used for the establishment of a national radio
carbon dating service for applications in geology, oceanography,
glaciology and genetic engineering, for environmental research on
erosion, salinity and sedimentation and application of ion beam
analysis techniques for material science and industrial applications.

BUSINESS AND TECHNOLOGY PARK
Detailed planning is well advanced for the development of a Business
and Technology Park on the 17 hectare site between the northern
perimeter of the Lucas Heights Research Laboratories and New
Illawarra Road.

The development of the park and its concept is aimed at attracting
companies involved in research and development, scientific and
technical research and the development of new ideas and processes to
Lucas Heights and using ANSTO technology, staff and facilities at
commercial rates.

The development is being done in collaboration with the appropriate
state and local government bodies to ensure proper balance between
the park, the local environment and other developments in the Lucas
Heights area.

ANSTO's Strategic Plan contains a number of strategies to enable
ANSTO to achieve its objectives.

I am pleased to report that considerable progress has been made in
the first year of implementation of the Strategic Plan. Although many
of the strategies are to be implemented over a five year period, the
organisation faces its future better equipped to meet the challenges it
will undoubtedly face.

DAVID J COOK
Executive Director
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A gamma camera used in association with radioactive isotopes can be used to study the function of body
organs and detect deep sited cancers.



Biomedicine
and Health

Program Objectives

Mr Des Davy
Director (Acting)
Biomedicine and Health

« Develop diagnostic and therapeutic radiopharmaceutical products
and processes with potential for commercial exploitation through
Australian Radioisotopes.

• Establish a research support base for the proposed medical
cyclotron and positron emission tomography (PET) facility.

• Develop, in collaboration with industry, new diagnostic and
therapeutic agents based on radiolabelled monoclonal antibodies.

• Conduct strategic research on the use of nuclear technology in
medicine specifically in neutron capture therapy and body
composition.

• Expand research and development in radiation biology with
emphasis in biological dosimetry and radiosensitivity aspects of
radiation therapy.

• Develop mathematical modelling of biological systems, in
particular the distribution of radioisotopes in diagnosis, the
collection and presentation of data from imaging techniques such
as PET.

Milestones reached:

• Therapeutic trials of dysprosium-165 colloid.

• Chromosomal assessment of a dysprosium-165 colloid.

• Commencement of collaborative research with Radiation Oncology
Departments in hospitals.

• Demonstration of the determination of total body chlorine.

• Continuance of support of in-vivo body protein monitor for
malnourished patients at the Royal North Shore Hospital.

17



•••'. "••'• BIOMEDIC1NE
. . ..; AND HEAlT'd

T/ie ANSTO Total Body Monitor at the Royal North Shore Hospital, Sydney has been used in research
into chronic cystic fibrosis, an incurable disease that can kill young people.

Key Activities
Monoclonal Antibody Research
Studies in the use of radiolabelled anti-fibrin monoclonal antibodies
(MAbs) were initiated in 1988 to derive a suitable radiolabelled
antibody for the detection of blood clots in patients. The research
program involves collaborators from AGEN Biomedical Pty Ltd of
Brisbane, the Clinical Immunology Research Centre, University of
Sydney and the Department of Nuclear Medicine, Royal Prince Alfred
Hospital, Sydney.

A suitable product has been developed and is in the final stage of
animal testing prior to obtaining Health Department approvals for
human evaluation.

In collaboration with the Clinical Immunology Research Centre,
University of Sydney, the Kanematsu Institute, the Urological Cancer
Research Unit, the Department of Nuclear Medicine, Royal Prince
Alfred Hospital, Sydney, and Fremantle Hospital, techniques for
treating certain human cancers with monoclonal antibodies labelled
with the beta emitter samarium-153 are being developed.

Neutron Capture Therapy
Current therapies are limited in their ability to regress certain cancers.
Neutron Capture Therapy (NCT) combines the present chemo and
radiotherapy regimes to allow specific killing of cancer cells in the
midst of normal cells.

The principles of NCT are currently under test using a range of
neutron sensitive compounds which are taken up by cancer cells in
rodent test models. New beam facilities are being installed on reactors
overseas and we hope to achieve similar facilities on HIFAR.
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B1OMEDICINE
AND HEALTH.

This activity is being undertaken in collaboration with the University
of Sydney, Monash University, the Royal Adelaide Hospital, the
Peter McCallum Cancer Institute and the Kobe University, Japan,
under the aegis of the Australia-Japan Agreement on Science and
Technology.

Radiation Biology
This service provides a means to estimate radiation exposure,
especially following accidents, by counting chromosome
abnormalities in blood cells. This technique is also being applied to
groups of workers who are occupationally exposed to power-
frequency electromagnetic fields, such as high voltage linesmen,
aluminium workers exposed to powerful magnetic fields and coke-
oven workers.

Radiation Synovectomy
Pre-clinical trial research on the use of dysprosium-165 hydroxide
macroaggregate (Dy-HMA) for the treatment of certain forms of
rheumatoid and osteoarthritis were undertaken. Clinical trials will be
undertaken.

Samarium-153 EDTMP
The evaluation of samarium-153 ethylene diamine tetra methylene
phosphonic acid (EDTMP) has continued at Fremantle, Royal Perth,
Royal Brisbane, the Peter McCallum, the Austen and Royal Hobart
Hospitals and approximately 40 patients have been treated. The study
has covered metastatic bone disease arising from a variety of primary
tumours, and successful pain relief has been demonstrated in 65
percent of patients. In patients where the metastases have arisen from
carcinoma of the breast, the success rate is approximately 85 percent.

The duration of the pain relief is variable, but recurrence of pain has
been successfully retreated. There is evidence, in several patients, to
suggest stabilisation or even regression of metastases but further
studies are required to establish this fact.

Clinical trials on the use of samarium-153 EDTMP for skeletal
metastases were undertaken at Fremantle Hospital. Future
improvements in treatment procedures depend on better estimates of
the dose to the metastases. Studies of the uptake of the activity in the
metastases are continuing in cooperation with the Nuclear Medicine
Department of the Fremantle Hospital.
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The uptake of oxygen by freshwater mussels is measured by ANSTO scientists as part of their studies
into the effect of uranium mining waste on marine animals.
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Environmental
Science

Program Objectives

Or John Evans
Director (Acting)
Environmental Science

• Assist governments, their agencies, private institutions and
companies to protect and improve the physical environment.

» Assist the Federal Government to further its international
initiatives, meet treaty obligations and respond appropriately on
technical and policy issues requiring environmental advice.

• Assist Australian industry to advance Australia's competitive
position in the world economy.

Milestones reached:

• A feasibility study for a low level radioactive waste storage disposal
facility was completed.

• Laminations in mussel shells were shown to be an effective
monitor of pollution events over a 35 year history.

• Completion of the Australian Water Resources Advisory Council
and Wyong Shire grants on iron and manganese removal from
water supplies.

• Completion of the Australian Marine Science and Technology
Advisory Council grant on marine photochemistry.

• Pilot facilities were established for the purification of rare earths
by solvent extraction.

• A uranium series dating facility with applications in quaternary
geology, groundwater hydrology, sedimentology, biology and
archeology was established.
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The application of nuclear technology by ANSTO scientists to 'nvironmental studies has yielded vital new
information about the transport of pollution and sediments i n rivers and streams in Australia.



ENVIRONMENTAL
SCIENCE

Key Activities
With increased public awareness of the environment and public
concerns about the damage man is doing to it, the work of the
Environmental Science program remains one of the most important
areas within ANSTO.

Key activities during the year included research into the use of radon as
a tracer of global air movement. Radon detectors developed at ANSTO
have been installed at Cape Grim in Tasmania, on Macquarie Island in
the Southern Ocean and, working with the US National Oceanic and
Atmospheric Administration in Hawaii. These baseline stations monitor
air movements on a global scale and will aid research into a better
understanding of the dispersion of airborne pollutants such as
greenhouse gases.

Studies were undertaken to provide part of the basis for assessing the
environmental impact of current and likely future mining operations in
the Alligator Rivers Region. These included investigations of the uptake
of radioactivity by species of aquatic flora and fauna forming a significant
part of the food chain of some Northern Territory aborigines and of the
use of freshwater mussels as biological monitors of pollution.

Working with the NSW Department cf Water Resources, investigation of
salinity in selected water catchments in New South Wales has been
undertaken and is continuing.

Research and commercial testwork on the processing of uranium ore and
other radioactive materials were undertaken. These studies include
work on the recovery and refining of rare earth elements into high purity
products, thus adding to the value of this Australian resource.

Studies were carried out into the leaching and geochemical transport of
metals from mine wastes and the management and rehabilitation of such
wastes. Monitoring the effectiveness of rehabilitation of the Rum Jungle
mine site has indicated that the results are consistent with ANSTO's
predictive models.

ANSTO has developed expertise in the use of heap leaching and
bio-oxidation for the recovery of metals from low-grade ores and gold
from refractory ores. Work has been carried out at the Panguna mine of
Bougainville Copper Limited to assess the feasibility of recovering
copper from a dump of low grade ore.

Vital work on the rehabilitation of the former UK nuclear test sites at
Maralinga and Emu in South Australia continued throughout the year
and the program to develop practical and cost effective clean up options
is well advanced.
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The use of radioactive isotopes to detect flaws and faults in major industrial plants such as oil refineries
has major cost benefits for industry and is a future source of revenue for ANSTO.



Isotope
Technology

Dr Clarence Hardy
Director
Isotope Technology

Program Objectives
• Provide technical assistance and advice to the Federal Government

to enable it to meet its international and national obligations and
further its initiatives in this field.

• Interact with primary and secondary industry and commerce to
optimise performance and international competitiveness and
transfer appropriate ANSTO technology.

« Undertake strategic research and development in this field to assist
in the maintenance of a core of expert staff, in the improvement of
the technology and in innovation in industrial and public service
sectors.

Milestones reached:

• Start of technical assistance program to United Nations Develop-
ment Program/International Atomic Energy Agency, Regional
Cooperative Agreement Industrial Project.

• Establishment of standard operating procedures for dosimetry
service.

« Review and expand Fishing Industry Research and Development
Council project on the benefits of irradiation of fish.

• Establishment of project task on detection of irradiated food.

• Completion of initial market survey to identify future sponsors
and clients for soil erosion studies.

« Completion of initial case study for an International Project to
study Validation of geosphere transport models (INTRAVAL).

» Establishment of computerised Alligator Rivers Analogue Project
(ARAP) data base and completion of initial studies of fission
products and trans-uranium nuclides.
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Land degradation is a major concern for A^Jtralian farmers and ANSTO's work with radioactive tracers
in water and soil has led to a better understanding of the degradation process.



. ISOTOPE
TECHNOLOGY

Key Activities
The Isotope Technology program seeks to provide industrial and
environmental benefits in a number of ways.

These focus on the development and use of isotope technology in
industry through better quality control, higher productivity, lower
costs and increased efficiency, studies of soil and water and the use of
radiation to sterilise manufactured goods or disinfect foods.

The use of caesium-137 in a pilot study to examine soil erosion
resulted in ANSTO providing services to State bodies seeking
information about sedimentation and erosion of land in New South
Wales and Tasmania. This program is expected to become an
important part of the National Soil Conservation Program.

In the petroleum industry isotope technology is widely used to detect
damage and leaks in oil refinery equipment. Oil refineries in Brisbane,
Sydney and Melbourne all benefitted from ANSTO radioisotopes in
solving and finding problems.

ANSTO is currently undertaking several projects related to the use of
irradiation and its use in the improvement or protection of industrial,
agricultural and food products and processes.

The OECD Nuclear Agency (NEA) continued studies of radionuclide
migration in the Alligator Rivers Analogue Project (ARAP).

The aim is to develop reliable models which will predict radionuclide
migration. It involves laboratory and field experiments to study the
formation of the secondary mineralisation dispersion fan at the
Koongarra uranium ore deposit in the Northern Territory. The
findings are then used to develop geochemical, regional hydrology
and hydrodynamic models.

ANSTO is the overall manager of the project with individual research
programs being carried out in the Alligator Rivers Unit of the
Northern Territory Department of Mines and Energy, the Power and
Water Authority (NT) and in laboratories at Harwell (UKAEA), Los
Alamos (USA), John Hopkins University and the Universities of
Sydney and Arizona.
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Aircraft engine turbines blades being inserted into the Moata reactor as part ofANSTO's neutron
irradiation program. ANSTO is developing a neutron irradiation service and is actively seeking business
from major airlines.



Nuclear
Physics

Dr ]olm Boldeman
Director
Nuclear Physics

Program Objectives
• Assist the Commonwealth Government to further its international

initiatives, meet treaty obligations and respond appropriately on
technical and policy issues requiring nuclear physics advice.

• Assist governments, their agencies, private institutions,
companies and educational institutions to contribute to the
educational, social, environmental, national heritage and health of
the nation.

ANSTO's van de Graaff generator provides a commercial analytical service for both scientific
and industrial users.
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The acquisition of a new tandem accelerator from the USA will enable ANSTO to explore many
new scientific and commercial opportunities. (Top) The accelerator being lifted out of its housing
at Rutgers University. (Bottom) The accelerator tank travelling through the streets of Sydney on its
ivay to Lucas Heights.



NUCLEAR
PHYSICS

Key activities
Accelerator based techniques for elemental analysis of samples
especially for environmental, occupational health and commercial
application have been developed on ANSTO's existing Van de Graaff
accelerator. This accelerator ran for more than 50 hours per week for a
variety of applications such as a study of weathering of polymer
coatings on steel products, the adhesive properties of lacquers and
paints on various services and elemental concentration analyses of
airborne particulates in air monitoring and pollution studies.
In collaboration with the Australian National University ANSTO has
developed an accelerator mass spectrometer initially concentrating on
the analysis of the chlorine-36 isotope which has significant applications
in the study of salt and water movement in the Australian environment.
This program will be extended considerably on the new Tandem
accelerator.
A neutron radiography facility and laboratory became fully operational
during the year and discussions with manufacturers of aircraft jet
engines aimed at securing routine engine turbine blade radiography
have been progressing well.
A system using neutron backscattering to determine the moisture
content of sand in hoppers at ready-mix concrete plants, the detection
of leaks in roof structures and storage tanks and the detection of rot in
wooden utility poles was investigated.
The unique capabilities of the wide variety of neutron scattering
facilities based on the neutron beams from HIFAR continued to be
exploited by ANSTO staff in collaboration with more than thirty groups
from Australian Universities. The design of a new instrument for small
angle neutron scattering with major applications in the polymer, drug,
chemical and material science areas, was commenced in the year under
review.
On approval by Ministers, a project was designed for a limited program
to develop uranium enrichment using laser isotope separation
technology.
Following the announcement by Professors Pons and Fleischmann that
they had achieved fusion at room temperature, similar experiments to
verify the reported neutron emanations were mounted using
Safeguards neutron detectors. Although various types of electrolysis
cells were run using different current densities, none showed any
evidence of neutron emission.
ANSTO has embarked on a program to develop and market high
technology radiation detector systems and instrumentation. Prototype
Si(Li) detectors were produced for a rigorous testing program and a new
concept of high resolution room temperature detectors was developed.
Standards for nuclear radiation measurement were maintained.
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Ceramics collars for heart pacemakers were developed in a joint venture by ANSTO
and Telectronics Pty Ltd.



Advanced
Materials

Dr Adam Jostsons
Director
Advanced Materials

Program Objectives
• Undertake materials research and development that will contribute

to Australia's industrial innovation and development and advance
its competitive position in the world economy.

• To reinforce Australia's national and international strategic
interests in nuclear technology and to support its wider nuclear
technology policies and interests.

Milestones reached:

• Definition of agreed scope of the report for Phase 1 of the ANSTO/
JAERI Cooperative Program on SYNROC.

o Production of final report on SYNROC precursor studies under
ANU/National Energy Research Development and Demonstration
Program grant sub-contract.

• Completion of plan of scope of the conceptual active SYNROC
plant design study.

• Submission of new proposals for generic grants with industry in
advanced ceramics.

• Review and redirection of remnant life project with Caltex Oil and
start impact creep testing program.

• Beginning of exploratory studies on improved ceramic capacitors
with ANU/CSIRO/Ausonics.

• A major collaborative program with the Electricity Commission of
NSW has been initiated.
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The creep testing of materials gives industry vital information about the strength and service life
of plant and equipment.



ADVANCED
MATERIALS

The plasma processing of materials offers major commercial benefits with improved resistance
to wear for industrial tools.

Key Activities
The single most important program within this area is the continued
development of SYNROC, an advanced crystalline waste form
designed to immobilise high level radioactive waste.

The project, begun in 1979, is now in its second phase. Its objectives
are to operate the non-radioactive demonstration plant, generate an
engineering and scientific data base on SYNROC and to use this
experience to develop and cost a design for a fully active SYNROC
plant.

Collaborative programs on SYNROC continued with the United
Kingdom Atomic Energy Agency (UKAEA) at the Harwell
Laboratory, with the Japan Atomic Energy Research Institute (JAERI),
and the Italian instrumentality ENEA.

ANSTO obtained a Generic Technology grant to develop a prototype
ion implanter based on the plasma immersion technique to enhance
wear resistance. The other partners in this project are MM Metals, the
CSIRO Division of Applied Physics and the Chemical Engineering
Department of Adelaide University.

The development of advanced ceramics, with expertise gained from
the SYNROC project, has resulted in four collaborative projects with
Australian companies to develop ceramics for applications in heart
pacemakers, ultrasound probes for medical and veterinary science,
ceramic superconductors and ductile ceramics.
The expertise with safety assessment of ANSTO's nuclear plant led to
contracts to assess the remnant life of plant and equipment for Caltex
and the NSW Electricity Commission.
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The irradiation in the HIFAR reactor of silicon for use in solid state electronic devices
yielded significant revenue for ANSTO during the year.

36



Nuclear
Technology

Program Objectives

DOH McCulloch
Director
Nuclear Technology

• Provide a major neutron source as a national irradiation and beam
facility using the high flux Australian reactor, HIFAR.

• Maintain expertise for providing advice to government on matters
associated with nuclear technology.

Key Activities
The Australian High Flux Reactor (HIFAR) was a key revenue earner
for ANSTO during 1988-89 with income of $550,000 through the
silicon irradiation program.

Some 5.5 tonnes of silicon crystals were irradiated for Japanese silicon
producers. The silicon is used to manufacture solid state electronic
devices.

Throughput capacity for silicon has been increased by bringing a sixth
facility into operation.

In a joint venture with a Japanese company two new irradiation rigs
for the production of neutron transmutation doped silicon will be
constructed at a cost of $1.3 million. These rigs will allow larger silicon
ingots to be accepted into the reactor.

The reactor was completely refurbished and new cooling towers were
installed.

A joint project with the Electricity Commission of NSW continued to
develop evaluation techniques for plant reliability. The evaluation
will assist the Electricity Commission to estimate the cost benefits of
alternative proposals for plant upgrading.
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Engineering
Chris Yates
Director
Engineering

A major review of the engineering organisation was undertaken by
external consultants. As a result of the implementation of the
consultant's report significant staffing and v/ork procedure changes
have been implemented in order to improve the productivity and to
equip the area with management which is appropriate to the new
objectives of ANSTO.

Engineering Technical Services will be limited to direct specialist
support for ongoing or new prime programs for ANSTO and CSIRO,
assistance to ANSTO and CSIRO to maintain their core expertise in
nuclear science and technology and nuclear related facilities, the
development of consultancy for government and industry and the
pursuit of appropriate specialised production services where they can
be identified.

Engineering services which are of a more commonplace nature will be
sought externally and competitively on a commercial basis. The
manufacturing facilities of ANSTO have been consolidated into one
centralised workshop in Building 3. In consultation with the unions
the new workshop layout has been completed, obsolete equipment
has been sold and some modern machine tools are being purchased to
upgrade our manufacturing facilities.

With the change in focus to significant off-site manufacture period
contracts have been arranged to provide manufacturing support and
interaction with industry. Commercial activities compatible with the
ANSTO Corporate objectives are being pursued to maximise
utilisation of ANSTO's modern machine tools.
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Program Advisory Committees, made up
of eminent researchers and industry representatives
meet twice yearly to assess individual programs
aid advise on future directions. Tltese
committees form a fundamental part of the
evaluation process.

Program
Advisory Committees

Biomedicine and Health
The Program Advisory Committee for Biomedicine and Health met in
December and in May. The Committee is chaired by the Executive
Director, and the members are Dr J G Morris ( Royal Prince Alfred
Hospital), Professor J Funder ( Prince Henry Hospital), Professor
R M Fox (the Royal Melbourne Hospital), Professor G Johnston
(University of Sydney), Professor R Porter (Australian National
University), Professor I P C Murray (Prince of Wales Hospital),
Professor T R Watson (Victorial College of Pharmacy), Professor R
Withers (Prince of Wales Hospital).

Environmental Science
The Program Advisory Committee for Environmental Science met in
November and in April. The Committee is chaired by ANSTO's
Executive Director, and its members are Dr D Carman (New South
Wales Department of Water Resources), Professor B Ralph
(University of New South Wales), Dr S Miller (Stuart D Miller and
Associates), Dr T Lyons (Murdoch University), Dr J Canterford
(Minproc Technology Pty Ltd), Dr D Swinkels (Consultant, D & W
Informatechs Pty Ltd), Dr G Thompson (State Pollution Control
Commission of New South Wales).

Isotope Technology
The Program Advisory Committee for Isotope Technology met in
November and in May. The Committee is chaired by ANSTO's
Executive Director, and its members are Dr J Burgess (BHP Research
and New Technology), Dr P Cook (Universite Louis Pasteur, France),
Mr G Elliot (Soil Conservation Service of New South Wales), Mr
P Hawkins (CRA Services Ltd), Dr R McDonald (State Pollution
Control Commission of New South Wales), Mr A McFarlane (Santos
Ltd), Ms P A Wills, Dr D Day (New South Wales Department of Water
Resources).
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Applications of Nuclear Physics
The Program Advisory Committee for Applications of Nuclear
Physics met in November and in May. The Committee is chaired by
the Executive Director, and the members are Dr A Samarin (Boral
Research and Development), Dr R Payling (BHP Coated Products
Division), Mr W Flicker (Baxter Centre for Medical Research Pty Ltd),
Professor J White (ANU), Professor P Thorn (University of Sydney),
Dr J Williams (Royal Melbourne Institute of Technology) and Mr
I Frazer (ETP-Oxford Pty Ltd).

Advanced Materials
The Program Advisory Committee for Advanced Materials. The
Program Committee met in November and in March. The Committee
is chaired by the Executive Director. Its members are Dr G Barnett
(Z-Tech Pty Ltd), Mr D Barnett (ELCOM), Dr M Skalsky (Telectronics
Holdings Ltd), Dr D Smith (Comalco Research Centre), Mr D A Taylor
(Taylor Ceramic Engineering), Dr J D Watson (BHP Research and
New Technology), Professor P L Rossiter (Monash University),
Dr H Sabine (Telecom Australia). The Program Committee met twice,
once in November and once in March.

Nuclear Medicine
The Nuclear Medicine Liaison Committee, made up of
representatives from ANSTO's clients in the nuclear medicine
community and ANSTO's radiopharmaceutical research and
production groups, met twice during the year. The Committee is
chaired by the Executive Director. Its members are Dr B Chatterton
(Royal Adelaide Hospital), Dr A van der Schaaf (Queen Elizabeth II
Medical Centre), Dr R Ware (Royal Hobart Hospital), Dr F Khafagi
(Royal Brisbane Hospital), Dr M Yeates (St Vincents Hospital),
Dr D Carseldine (St Andrews War Memorial Private Hospital),
Dr G Bautovich (Royal Prince Alfred Hospital), Dr A Booth (The John
James Memorial Hospital), Dr P Murray (Prince of Wales Hospital),
Dr M Kelly (Alfred Hospital) and ANSTO staff.
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T/ie/ormnlion o/Trncerco, flie ANSTOI1CI joint venture will result in increased revenue and market
for ANSTO developed radioisotope tracing technology.
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In line with the Strategic Plan, a Commercial
Group was established to coordinate
commercial activities and during the year it
assumed responsibility for commercial projects
undertaken by the Scientific area, Australian
Radioisotopes (ARI) and the joint venture with
Id to develop a service to provide ott-site
measurements on industrial plants using stable
and radioisotope tracers.
Tlie group is also responsible for market analysis
and sales activities.

Mr Peter Nixon
General Manager,
Commercial (Acting)

Tracerco Australasia
In June ANSTO and ICI Australia Ltd agreed to establish a joint
venture company, Tracerco Australasia, to service Australia's
manufacturing, processing and chemical industries.

Using radioisotopes, Tracerco will test plant on-site for leaks and
blockages, measure levels, monitor corrosion and determine the
efficiency of heat exchangers, mixers and distillation columns. In the
longer term the company plans to carry out studies into the
movement of sand and sediment in rivers, estuaries and coastal
locations to aid the management of dredging and erosion Droblems.

The venture is also unique in Australia with a national government
research laboratory joining with one of Australia's largest companies
to commercially apply radioisotope technology. The initiative is a
manifestation of ANSTO's aim to close the gap between research and
development activities of government instrumentalities and their
adoption by industry.

Materials Testing
and Evaluation

The Centre for Materials Testing and Evaluation was formed during
the year to promote ANSTO's expertise in quality assurance and
control and non-destructive testing developments.

Staff from related areas within the organisation have been combined
to provide an on-site service to users in all aspects of the centre's
expertise and to assist industry using techniques, skills and
equipment developed within ANSTO.
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An ARl technician prepares medical isotopes in a specially shielded area.

ARl staff loading part of the unit's daily output for hospitals nationwide.
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Australian
Radioisotopes
Program Objectives

Ken Horlock
Director
Australian Radioisotopes

• Achieve commercial viability under existing accounting rules in
1992 and profitability thereafter.

• Consolidate and strengthen its position as the major supplier of
radioactive products in Australia and achieve this status in New
Zealand.

• Construct, maintain and operate national facilities for the
production of radioisotopes, radiopharmaceuticals, and other
products associated with ionising radiation.

• Supply users in Australia and nearby countries with a
comprehensive range of high quality products and services and
develop export markets.

• Foster the growth of national competence in the development and
application of radioactive products and services.

Key Activities
During the year ARI was required to operate within a one-line
subsidy of $600,000, compared with $807,000 in the previous year.

This challenge was met with a subsidy of $595,000 being received thus
generating a surplus of $54,000. This surplus cash was carried
forward to the 1989-90 financial year partly to fund the increased cost
of engineering support and the need to source more work externally.
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Hie year was one of significant change
in line with the considerable change in
direction for ANSTO detailed in the
Strategic Plan. Tfie requirement to commercialise
a major percentage of ANSTO's research and
development activities necessitated the
speedy development and implementation of £?r Dou8 Wilson
new costing and control systems. Corporate

Corporate

Overview
ANSTO is now in a position to cost in real terms all research projects
whether commercially based or not. An integrated program planning
and evaluation system was developed and implemented, an integral
part of which is the operation of External Advisory Groups in major
programs.

In line with the Strategic Plan, ANSTO administration was
restructured and staff numbers were reduced as administrative
functions were devolved to program areas.

Major staff reductions occurred in the Engineering department with
staff dropping from 231 to 115 people.

These reductions were achieved by the transfer of functions involving
54 staff but essentially through a restructuring of the activities of the
professional and technical staff into a project management
arrangement. Workshop activities were curtailed and maintenance
work by staff ceased. There were 53 voluntary redundancies.

In the Administration area the printing function was abolished, the
Contracts and Supply area reduced in size and the Business
Administration group reviewed. A review of information services
resulted in a reduction in scope of some activities and transfers
of others.

The Education and Training Centre was placed on a commercial
footing and began generating revenue.
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STAFF

Full Time Part Time
Male Female Male Female

Executive Director 1 — — —

Senior Executive and

Equivalent Staff 21 - - —

Professional Staff 229 22 - 2

Technical Staff 245 24 - —

Administrative Staff 60 84 — 2

Trades Staff 56 - - —

Miscellaneous Staff 58 3 — 40

Totals 670 133 - 44

CONSULTATIVE FORUMS
The 1987-1988 Annual Report stated that the Executive Director
wished to see the Consultative Committee widen its terms of
reference and become the Peak Council at ANSTO. This has been
achieved. A new terms of reference and membership to the Peak
Council was endorsed by all Unions and Staff Associations and the
initial meeting was held in June 1989.

INDUSTRIAL RELATIONS
During the year implementation of second tier agreements continued.

A significant agreement with the Professional Officers' Association
was the revised assessment mechanism of merit review for
professional staff. The 1989 review was completed on schedule. This
review has proved more efficient and superior to the previous system.

Industrial Relations staff were involved in many issues related to
consultation on redundancy matters and the revised work
arrangements for health physics surveyors.

The major industrial issue involved revised working arrangements for
engineers previously engaged on rostered shift at HIFAR.
Management sought to introduce a new working arrangement
whereby professional engineers were engaged on more high priority
engineering work and a Duty Officer scheme instituted to provide for
a short term emergency response capability at HIFAR.
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Following protracted negotiations the new arrangements were
introduced on 13 January 1989 without the agreement of the
Association of Professional Engineers Australia. A number of work
bans were imposed and the matter referred to the Industrial Relations
Commission. Following a number of hearings the matter was
resolved by arbitration. The decision provides- for an interim Duty
Officer working arrangement.

EQUAL EMPLOYMENT
OPPORTUNITY (EEO)

Following consultation with staff associations and unions an EEO
plan has been prepared and forwarded to the Public Service
Commission for approval in accordance with legislative
requirements.

DEVOLUTION
Significant devolution of authority and accountability was vested to
all program managers with effect from 1 July 1988.

Program managers were provided with annual operating budgets
encompassing salaries and running costs and took over
administrative functions including purchasing, accounts
examination, travel and commercial activities.

CONSULTANCIES
A contract between ANSTO and Invetech Operations Pty Ltd for the
development of strategies for the exploitation, marketing and sale of
ANSTO technology, products and services was let for the period 22
June 1988 to 21 June 1989.

A contract between ANSTO and Peat Marwick Hungerfords
Management Consultants for the development of a Business Plan for
the ANSTO Education and Training Centre was let for the period 5
August 1988 to 30 September 1988.

A contract between ANSTO and Merz & McLellan & Partners for the
review of ANSTO's engineering program was let for the period 29
August 1988 to early October 1988.

A contract between ANSTO and Brostar Pty Ltd to assist ANSTO with
its Occupational Health and Safety consultancy and training activities
was let for the period 1 February 1989 to 6 February 1990.

A contract between ANSTO and the NSW Records Management
Office to review the Records Management function at ANSTO and to
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provide a report for implementation.

A contract between ANSTO and Arthur Anderson and Co to advise
on the implementation of an integrated costing system.

A contract between ANSTO and BHP Engineering to advise on the
implementation of modern project management techniques.

PUBLIC RELATIONS
As part of ANSTO's commitment to achieve wider public awareness
and acceptability the organisation further expanded its interaction
with the media. An eight-page article on Lucas Heights was
published in the Sydney Morning Herald's Good Weekend magazine.
Major feature articles on the National Medical Cyclotron Facility and
ANSTO's work on cold fusion were published.

A series of seven broadcast quality video tapes on the Organisation's
research programs and their commercial application was completed.
They are being distributed to Australian media outlets, Embassies
and Trade Commissioners, teaching institutions, community groups
and business houses.

To improve public awareness of ANSTO's role in applying nuclear
technology for the benefit of the community, the Board has endorsed
an expansion of its public affairs program with emphasis on media
relations.

ANSTO/CSIRO OPERATIONS
AT LUCAS HEIGHTS

Senator John Button, the Minister for Industry, Technology and
Commerce and Mr Barry Jones, the Minister for Science, Customs and
Small Business determined that the co-location arrangements for
ANSTO and CSIRO at Lucas Heights should be reviewed.

A Working Party chaired by Dr W J McG Tegart, the Secretary of the
Australian Science and Technology Council (ASTEC) recommended
that CSIRO plan for a total removal of its activities from the site by
July 1994 and that ANSTO transfer 30 staff to set up independent
support facilities as a further means of facilitating the removal and
provide general services on a user-pays basis.

As an interim measure it was recommended that CSIRO rationalise its
activities by consolidating its staff and activities on site.
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TRAINING

ANSTO's Education and Training Centre, functioning as ANSTO
Training, is responsible for conducting internal and external training.
External training is conducted both nationally and internationally.

Following an extensive review of training needs in 1988 the program
area was restructured into a stand-alone operation that has begun to
generate revenue for ANSTO.

The emphasis in training has shifted to provide radiation protection
and occupational health and safety courses for science and industry in
Australia and in South East Asia.

ANSTO Training has been cooperating with the University of
Wollongong's Department of Management with a basic strategy of
promoting both organisations through co-sponsorship of courses,
initially in the occupational health and safety training area.

During the year some 150 students from ANSTO, other Australian
companies and organisations and several South East Asian countries
attended 12 externally offered courses. During the first half of 1989,
285 staff were given safety training and the centre's staff development
program provided key staff with new skills in management and
business.

OCCUPATIONAL HEALTH & SAFETY TRAINING

ANSTO encourages its staff to report all hazards, incidents and
accidents, however minor. The policy is to investigate such matters and
to rectify potentially hazardous situations before they cause injury or
damage. There were 214 reports of which 148 reported injury and seven
were associated with radiation or radioactive contamination.

In none of the latter was there a measurable increase in radiation dosage
to the persons concerned as a consequence of these incidents.

Since 1985-86 the number of reports of incidents and accidents has
fallen by about 50 percent.

A number of workplace safety committees have been formed with the
objective of achieving further reductions in lost-time accidents. A
rehabilitation program has been introduced.

A range of occupational health and safety services was provided to staff.
These services included health physics, personnel dosimetry, industrial
safety, occupational hygiene and occupational medicine.

Staff whose work might cause them to be exposed to ionising radiation
were individually monitored and detailed radiation exposure histories
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were maintained.

The highest accumulated whole body dose to an employee during
1988-89 was 38.31 millisieverts (mSv) which is 76.6 percent of the
annual whole body dose equivalent limit of 50 mSv recommended by
the National Health & Medical Research Council (NH&MRC) for
occupational exposure. Three-tenths of this annual dose is the level
below which, in accordance with NH&MRC recommendations,
individual monitoring is unnecessary.

Eight received an annual whole body dose in excess of three-tenths of
the annual dose equivalent limit for occupational exposure. The
highest accumulated tissue dose recorded was 190.9 mSv which is
38.2 percent of the annual tissue dose equivalent limit of 500 mSv for
occupational exposure.

Staff who may be exposed to uranium during their work participated
in the routine urine bioassay program. All samples were below the
level of detection.

Emergency Planning
The Local Liaison Working Party comprising officers of ANSTO, the
NSW Department of Health, Police, Board of Fire Commissioners,
Department of Environment and Planning and the Sutherland Shire
Council met to review plans for dealing with any emergency which
would affect the public. The Working Party completed a review of an
emergency plan entitled APTCARE (A Plan to Cope with Accidents at
the Research Establishment).

A Safety Coordinator was available at all times to deal with incidents
relating to radiation safety including calls for assistance with
damaged packages of radioactive materials.

Site Emergency Alarm System
The Site Energency Alarm System has been upgraded with the
installation of new alarm cabling, two field multiplexors for
supervisory alarm monitoring, a communication network and new
computer/monitoring equipment. The upgraded system incorporates
a microprocessor based control system which replaced the obsolete
Honeywell control console in the Emergency Alarm Centre.

COMPUTING CENTRE
Acting on the recommendation of an internal review team, the
computer operations of the central scientific division and the
corporate sector were amalgamated into a single computing centre.

In the new environment standardisation is the key priority and
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policies for the future are now being formulated.

Planning for a new scientific computer to replace the current IBM
equipment when its lease expires in 1990 is underway, along with the
selection of new software packages to support users. Tenders for new
hardware and software are being evaluated and the recruitment of
new staff has commenced.

A new fibre optic network has been installed to most buildings at
Lucas Heights and provides reliable high speed access to computing
facilities. Presently some 250 terminals are connected to the network
and it is anticipated that eventually all computing facilities at Lucas
Heights will be linked through the system.

PROPERTY
There has been no change to ANSTO's land holdings during the year.
ANSTO remains the owner of three properties, located at Lucas
Heights, Coogee and Mascot.

The Lucas Heights site occupies 70 hectares on which are sited more
than 50 buildings, laboratories and the HIFAR reactor. During the
year the Nuclear Safety Bureau, previously housed at ANSTO's
Mascot property, was relocated at Lucas Heights.

The Lucas Heights site also houses elements of the CSIRO, the
Australian Institute for Nuclear Science and Engineering and
Becquerel Ltd.

The site is surrounded by a 1.6km radius buffer zone, part of which is
leased to the Metropolitan Waste Disposal Authority as a regional
waste repository for the Southern region of Sydney.

Both ANSTO's Mascot and Coogee properties were offered for sale
during the year as surplus to the Organisation's requirements.
Neither was sold.

INTELLECTUAL PROPERTY

ANSTO currently holds or has applications pending for 142 national
and international patents covering 58 inventions. Of these, 16
inventions or 63 patents are related to SYNROC technology and are
jointly held with the Australian National University. A further 19
patents are held jointly with CSIRO.

INTERNATIONAL COLLABORATION
International Atomic Energy Agency (IAEA)

As Australia's national nuclear institute, ANSTO continued to
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maintain the technical basis of Australia's relationship with the IAEA.
Topics included radioactive waste management and environmental
protection, nuclear medicine, radiation protection and nuclear safety,
research reactor utilisation, radioisotope applications, safeguards,
technical cooperation and the International Nuclear Information
System (IMS). Technical advice was provided for meetings of the
IAEA's Board of Governors and its committees.

ANSTO continued as the Australian point of contact for the two
international conventions deposited with the IAEA on early
notification of a nuclear accident and assistance in the case of a
nuclear accident or radiological emergency.

ANSTO staff occupied positions in the IAEA Departments of
Safeguards and Technical Cooperation, and chaired the Standing
Advisory Group on the Safe Transport of Radioactive Materials.
Membership of the International Nuclear Data Committee continued.
ANSTO was represented at the initial meeting of the newly-formed
International Waste Management Advisory Committee, and in a
Special Country Evaluation Review of the IAEA's Technical
Cooperation Program in Thailand.

Technical Cooperation
ANSTO provides technical advice on and coordinates the South East
Asia Regional Nuclear Technology Program of the Australian
International Development Assistance Bureau (AIDAB). ANSTO's
Executive Director continued as National Coordinator for the IAEA's
Regional Cooperative Agreement for Research, Development and
Training Related to Nuclear Science and Technology (RCA).

The first meeting of the RCA Working Group to be held in Australia
took place in Sydney in March 1989. It was attended by
representatives of most of the other thirteen RCA member countries
and was chaired by ANSTO's Executive Director. The IAEA's Deputy
Director General, Department of Technical Cooperation attended.

The RCA incorporates a large-scale Regional Project on Industrial
Applications of Isotopes and Radiation Technology, which is
supported by the United Nations Development Program (UNDP)
plus Australia and Japan. ANSTO continued its involvement under
both programs in the areas of radiation protection, nuclear medicine
and tracer technology.

Under the auspices of the IAEA, ANSTO supported three training
courses in the areas of nuclear medicine and safeguards. These
attracted a total of 45 participants from 14 countries.
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Bilateral Technical Assistance

A second phase of an assistance program with the Indonesian
National Atomic Energy Agency (BATAN) was completed. The
program covered the areas of nuclear medicine, occupational health
and safety, and nuclear materials accountancy and control for
safeguards. Under the program, which involved ANSTO, the Royal
Prince Alfred Hospital and the Australian Safeguards Office, two
training courses were conducted and training was provided for 24
trainees in both short-term courses and longer term attachments for
on-the-job training in Australia.

The third phase of a cooperative program with the Malaysian Nuclear
Energy Unit (UTN) was also completed. Under this program, also
funded by AIDAB, assistance was provided in the areas of
radiopharmaceutical services and technology, low level radioactive
waste management, radioisotope dating and industrial applications
of radioisotopes and radiation.

Training attachments were also provided for ten scientists from
regional countries, under IAEA fellowship schemes as well as AIDAB
programs, in areas as diverse as radioactive waste management, solid
state physics and irradiation technology.

OECD Nuclear Energy Agency
The OECD Nuclear Energy Agency has a membership drawn from
countries advanced in nuclear developments. Participation in NEA
activities therefore enables ANSTO to keep updated on current
nuclear trends and developments. ANSTO contributed to programs
on nuclear safety, radiation protection and public health, the nuclear
fuel cycle and radioactive waste management.

Overseas Representation
ANSTO maintains offices in the Australian High Commission,
London and Embassy in Vienna to facilitate technical contacts with
the NEA and IAEA and to provide essential linkages between ANSTO
and overseas organisations.
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Associated
Organisations
AUSTRALIAN INSTITUTE OF
NUCLEAR SCIENCE & ENGINEERING

The Australian Institute of Nuclear Science and Engineering (AINSE)
is a national organisation which was established in 1958 to ensure that
scientists from Australian universities and similar institutions would
have direct access to nuclear facilities and services at the Lucas
Heights Research Laboratories.

Collaborative programs between university, ANSTO and CSIRO
research groups enhance the cost-effective use of the national
facilities at Lucas Heights. AINSE contributes greatly to the
development of nuclear science and technology in Australia, and its
application in a range of fields.

In 1988-89, AINSE supported eight post-graduate students, five post-
doctoral fellows, and over 100 research projects. With this assistance,
some 300 academic staff and students spent over 2700 person-days at
Lucas Heights.

AINSE research equipment costing $110,000 was installed at Lucas
Heights in support of collaborative research work, which was further
supplemented by resources and equipment provided by member
organisations. AINSE is providing $400,000 over four years and the
expertise of its Neutron Scattering Group to help ANSTO design and
construct the Australian Small Angle Neutron Scattering (AUSANS)
facility at HIFAR. AINSE's Accelerator Group has played a significant
part in extending the application of ion-beam analysis techniques to a
range of disciplines, and will contribute to the development of
ANSTO's tandem accelerator.

The University of Technology Sydney, the Curtin University of
Technology, and the Royal Melbourne Institute of Technology were
admitted to AINSE membership bringing the total number of
members to 23.

NUCLEAR SAFETY BUREAU
The Nuclear Safety Bureau (NSB) is responsible to the Minister for
monitoring and reviewing the safety of any nuclear plant, as
described in the Act, operated by the Organisation. The NSB operates
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independently of ANSTO line management with respect to these
functions, which are interpreted by the NSB to include those activities
undertaken for each issue, subject to resources available, to
determine whether all reasonably practicable measures are being
taken to ensure ANSTO's nuclear plant is operated safely. Also, the
NSB is responsible to the Board for the performance of si'ch other
functions as are assigned to it by the Board.

The NSB is required to report to the Minister on a quarterly basis
matters related to its functions of monitoring and reviewing the safety
of ANSTO's nuclear plant and a summary of NSB activities relating to
these functions for the period 1988-89 is included with the Annual
Report of the Safety Review Committee.

NSB staff continued to provide technical advice to the Department of
Defence on the safety implications of visits by nuclear-powered
warships to Australian ports.

The NSB was relocated in January 1989 from Mascot to a building
outside the perimeter fence of the Lucas Heights Research
Laboratories.

SAFETY REVIEW COMMITTEE
A Safety Review Committee continues to monitor the effectiveness of
the standards, practices and procedures adopted by ANSTO to
ensure the safety of its operations.

The committee is empowered to investigate matters that may have
adverse consequences or implications in relation to the safety of
ANSTO operations and advise the Minister and Board as appropriate.

The committee submits a separate annual report to the Minister and
Parliament.

The members of the committer- are Dr K H Lokan, Director,
Australian Radiation Laboratory (chairman), Dr J D Harley,
consultant, NSW Department of Health, (deputy chairman), Mr D R
Davy, General Manager, Scientific, ANSTO, Mr P J Herborn, Deputy
Manager, Strategic Planning, Sutherland Shire Council and Professor
W O Phoon, Professor of Occupational Health, National
Occupational Health and Safety Commission (Worksafe Australia).

The committee secretary is Mr J F Campbell, Manager, Resource
Processing, Heavy Industries Division, Department of Industry,
Technology and Commerce.
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Freedom of Information
Section 8 Statement

As required by Section 8 of the Freedom of Information 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. Details of the functions, membership of the
Board and decision making powers are contained in the Annual Report.

This statement is correct to 30 June 1989.

ARRANGEMENTS FOR EXTERNAL PARTICIPATION

Bodies Appointed Under the ANSTO Act

Bodies set up under the ANSTO Act 1987 to monitor and advise on the
operations of ANSTO and allowing for external participation are the Safety
Review Committee, appointed by the Minister, and consisting of a
Chairperson, Deputy Chairperson and three members appointed by the
Minister. The majority of members are persons who are not ANSTO staff
and the Australian Nuclear Science and Technology Advisory Council, also
appointed by the Minister to advise him or the Board on matters relating to,
or to the performance of, the functions of ANSTO.

The Board has appointed members of the staff of the Organisation to
constitute a Nuclear Safety Bureau which is responsible to the Minister for
monitoring and reviewing the safety of any nuclear plant, operated by the
Organisation.

Liaison Groups
Program Advisory Committees for each of ANSTO's Program Areas,
Biomedicine and Health, Advanced Materials, Applications of Nuclear
Physics, Isotope Technology and Environmental Science assist in the
assessment and evaluation of research and development activities. Members
are senior representatives of industry, commerce, government and academia
and relevant ANSTO personnel.

The Local Liaison Working Party, established in 1967, is composed of
representatives from the NSW Police, Coard of Fire Commissioners, State
Emergency Services, Health and Planning Departments and ANSTO and
reviews procedures applicable in an emergency at the Lucas Heights
Research Laboratories (LHRL) which could have implications for the public.

The Local Liaison Forum, established early in 1985, provides a mechanism
for an exchange of views and information between the local community and
ANSTO.

The Nuclear Medicine Liaison Committee, established in 1986, provides for
interaction and collaboration betwnen ANSTO's clients in the nuclear
medicine community and the radiopharmaceutical research and production
groups.
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Management Advisory Committees
The Central Safety Co-ordinating Committee (which replaces the Joint
Advisory Committee on Safety and Health Policy) was established to
provide participation by management and staff in the development, review
and implementation of ANSTO's occupational health and safety policies. It
consists of members nominated by unions and staff associations, the
Executive Branch of Worksafe Australia (a medical officer specialising in
occupational health), the ACTU/NSW Trades and Labour Council and
ANSTO.

The Fusion Research Advisory Group, established in 1978 discusses
developments, reviews collaborative arrangements and advises on planning
and progress in fusion research at ANSTO.

The SYNROC Program Steering Committee established in 1982, advises
ANSTO's Executive Director on matters concerning all ANSTO research and
development projects related to the treatment and disposal of high-level
radioactive waste using the SYNROC process.

ANSTO/NSW Government Arrangements
ANSTO is located in the State of New South Wales. ANSTO complies with
statutory requirements set by the NSW Government and liaises with a range
of NSW departments and authorities responsible for radiation,
environmental planning and related matters.

Associated Organisation
The Australian Institute of Nuclear Science and Engineering is an association
of 23 organisations, ANSTO, CSIRO and 21 universities which arranges
access by staff and students of Australian universities and institutes of
technology to the major facilities at Lucas Heights.

Other Arrangements
Less formal arrangements exist for discussions, exchanges of views, and/or
collaboration with organisations outside the Commonwealth administration
including municipal and shire councils near LHRL, universities, standards
bodies, professional societies, unions and employee organisations,
industrial groups and international nuclear agencies.

CATEGORIES OF DOCUMENTS
(access subject to a fee)

- International Nuclear Information System (INIS).

Available for Purchase
- Computer software packages, computer printouts, technical books and

reports.

Available on Request
(single copies free; a charge may be made for multiple copies)

- Nuclear Spectrum, ANSTO Technology, information papers on
inventions, commercial catalogues, price lists and promotional literature,
Annual Reports, Strategic Plan, Program of Research, films, video and
tape recordings available under loan arrangements.

Documents Held by ANSTO
- Documents related to the decision-making machinery:

• Cabinet documents relating to matters in which ANSTO has an interest.
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• Ministerial correspondence and directions.

• ANSTO Board documents: agenda, memoranda, decisions.

• Deeds, legal contracts and formal agreements.

• Standing Committee agendas, minutes and submissions.

• Manuals and handbooks on employment, delegations, security,
finances and accounting.

- General correspondence documents

• Ministerial briefs.

• Speeches.

• Conference papers for national and international meetings.

• Parliamentary queutions/answers.

• Cables, telexes, facsimiles in the central registry.

• General records files according to subject matter.

• Records of telephone conversations.

- Technical documents

• Scientific and technical reports and laboratory notes comprising the
following main series:

• Patents and inventions.

• Computer tapes and printouts.

• Plant and equipment operating manuals, maintenance manuals, quality
assurance manuals, safety manuals.

• Reactor operating authorisations.

• Reactor operating records and log books.

• Radioisotope quality control procedures manuals.

• Radioisotope inquiries (filed by state), catalogues, price lists.

• Engineering service general records.

• Nuclear material movement vouchers.

• Nuclear material accounting records.

• Photographs and radiographs.

- Health and Safety related documents

• Staff medical records.

• Safety related survey records.

• Film badge and radiological records.

• Accident reports.

• Emergency response procedures.

- Administration documents

• Personnel records including staff promotion files.
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• Organisation and establishment reports dealing with classification of
fixed establishment positions.

• Compensation files.

• Word processor disk system for administrative instructions and
information storage.

• Staff lists and classifications.

• Accounting records.

• Payroll flexrime and overtime records.

• Tender and contract documents.

• Building plans and specification records.

• Instructions, directives, orders, circulars, memoranda, bulletins,
notices and information.

- Nuclear Safety Bureau documents held by ANSTO

• Reports (technical).

• Memos (technical).

• Technical notes.

o Nuclear Safety Bureau Reports to the Minister.

• Nuclear Safety Bureau Reports to the Organisation.

- Other documents

• Drawing Office records - plans, microfilm, drawings.

• Maps, photographs.

FACILITIES FOR ACCESS

Freedom of Information reading facilities are provided in the Reception and
Information Centre at the entrance to the Lucas Heights Research
Laboratories.

Other arrangements for access may be made by communicating with the
Director, External Affairs. Written requests for access to documents under
FOI should be addressed initially to the General Manager, Corporate.

The following authorised officers have been appointed for the purposes of
Section 23 of the FOI Act: the General Manager, Scientific, the General
Manager, Corporate, the General Manager, Commercial, the Director,
Nuclear Safety Bureau, the Director, Environmental Science Program and
the Director, External Affairs.

ANSTO, Lucas Heights Research Laboratories
New Illawarra Road, Lucas Heights, NSW, 2234, Australia.

Postal Address
ANSTO, Private Mail Bag 1, Menai, NSW, 2234, Australia.

Telephone: (02)5433111
Telex: AA 24562
Telegrams: ANSTO Sydney
Facsimile: (02)5435097
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AUSTRALIAN NUCLEAR SCIENCE &
TECHNOLOGY ORGANISATION

1989
FINANCIAL

STATEMENTS
STATEMENT OF ASSETS AND LIABILITIES AS AT 30 JUNE 1989

Capital Accumulation
Balance transferred from Statement

of Capital Accumulation
represented by:
Current Assets
Cash at bank and in hand
Cash at bank, trust moneys
Accounts receivable
Stock on hand
Prepayments
Interest accrued

Less Current Liabilities
Accounts payable
Moneys held in trust
Lease liability
Accrued charges
Provision for recreation leave
Provision for long service leave
Provision for superannuation benefit

Net Current Assets
Non-Current Assets
Stock on hand
Land
Buildings
Electrical services
Plant and equipment
Plant and equipment under lease
Reactor HIFAR
Cyclotron facility
SYNROC demonstration plant

Investments
Mary Kathleen Uranium Ltd

Less Non-Current Liabilities
Provision for long service leave
Lease liabilities

Net Assets

Contingent Liabilities
Capital Expenditure Commitments
Lease Commitments

Note

5
2
25

7
8
9

4(b)
10
10
10
10
10
10
10
10

12

25

l(h)&8
24
25

1989
$

1988
$

47 955 740 40 800 526

7 357 849
3945

1 402 031
4 637 118
834 970
327 380

14 563 293

3 157 845
3945

840 770
1 117 620
3 069 022
965344
662 874

9 817 420

4 745 873

20027
4 464 118
16 835 663

939 813
12 155 390
818 537

4 632 568
2 590 984
7 308 379
49 765 479

39286
39286

6 460 385
134 513

6 594 898
47 955 740

6 838 297
3945

1 128 693
4 381 715
1 121 419
232199

13 706 268

1 972 851
3945

612 806
997 012

3 331 679
813 433
212146

7 943 872

5 762 396

20027
4 462 012
16 227 450
1 002 535
9 819 041
1 415 710
4 079 036
215 086

5 314 640
42 555 537

39286
39286

6 581 411
975 282

7 556 693
40 800 526

The accompanying notes form an integral part of this statement.
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STATEMENT OF CAPITAL ACCUMULATION AS AT 30 JUNE 1989

Capital accumulation
from previous years

Add
Funds transferred from

Statement of Activity
for acquisition of items
of a capital nature

Capital items brought on
charge

Note 1989

40 800 526

14

15

9 822 661

357 363 10 180 024
SO 980 550

1988
$

37 227 708

5 889 679

99527 5 989 206
43 216 914

Less
Decrease in net cost of

Mary Kathleen Uranium
Ltd. shareholding 12

Deficiency
transferred from
Statement of Activity

Capital accumulation
transferred to Statement
of Assets and Liabilities 47 955 740

The accompanying notes form an integral part of this statement.

— 1 981 743

3024810 434645 2416388

40 800 526

STATEMENT OF ACTIVITY FOR
Note

Revenue
Parliamentary appropriation —

Division 383-1 Running
Expenses

Division 915-3 Capital
Works and Services

Contribution from CSIRO
towards cost of site
support services 13

Less funds transferred to
Statement of Capital
Accumulation for acquisition
of items of a capital nature 14 '

Commercial sales 16
Other income 16
Australian radioisotope operations l(a)(i) & 18

Externally funded projects 6
Less unspent advances 6

Dividend from investment
in Mary Kathleen
Uranium Ltd 12

Net profit on sale of
non-current assets

Welfare operations 17
Net change (increase) in

value of cobalt-60
sources in process and work
in progress at 30.6.89 19

Total Operating Revenue

YEAR ENDED 30 JUNE 1988
1989 1988

$ $ $ $

41 000 700

13 281 200
54 281 900

3 434 000

42 592 700

8 182 000
50 774 700

3 526 100
57 715 900 54 300 800

9 822 661 47 893 239 5 889 679 48 411 121

1 350 334 433 628
1 085 756 553 389
5 122 892 7 558 982 4 428 127 5 415 144

2 513 986 1 684 391
301 563 2 212 423 504 640 1 179 751

125 079
146 406

94305
58 030 434

1 415 643

314 600

13771
56 750 030
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Note 1989 1988

Expenses
Salaries and payment in

the nature of salary
General expenses
Power and water
Reactor supplies and special

nuclear materials
Stores
Maintenance and

external contracts
ANSTO grants in aid of

research
Interest paid — Lease Liability
Information services
Foreign currency exchange loss
Externally funded projects
Welfare operations
Australian radioisotope operations
Remittance of dividend

from investment in Mary
Kathleen Uranium Ltd.

Net loss on sale of
non-current assets

Change (increase) decrease
in value of nuclear
materials stock

Total Operating Expenses

Excess of Revenue over
Current Expenses

Less

Provisions and other
Unfunded Charges

Depreciation
— Buildings
— Plant and equipment
— Reactor HIFAR
— Electrical services

Lease amortisation
— Plant and equipment

Increase(decrease) of
Recreation leave liability
Long service leave liability
Superannuation benefit

Debts, recovery of which
is considered doubtful

Net deficit before adjustment
for abnormal items

Add
Abnormal items

Deficiency
Transferred to Statement
of Capital Accumulation

20
20(a)
20(c)

20(c)
20

20(b)

20(b)
20(c)
20(a)
21
6
17

l(a)(i)&l!

l(b)

Note

34 443 046 36 327 988
4 828 235 3 168 546
1 476 138 1 473 573

1 889 995 2 746 627
2 233 546 3 124 865

2 647 045 2 539 917

778 000 758 758
144 825 213 701
312 043 48 752 873 84 716 50 438 691

65 398 —
2 212 423 1 179 751
148 741 319 579

B 5 634 293 —

— 1 415 643

— 3448

141 467 229 619
56 955 195 53 586 731

1989 1988
$ $ $ $

1 075 239 3 163 299

7
8
9

1

551 147
1 506 366
925 100
283 407

3 266 020

597 174
3 863 194

(262 657)
30884
450 728

17900

517 578
1 449 112
679 085
270 426

2 916 201

576 168
3 492 369

40 115
(292 471)
212 146

4 100 049 152

3 024 810

—

3 452 311

289 012

145 633

3 024 810 434645

The accompanying notes form an integral part of this statement.
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STATEMENT OF SOURCES AND APPLICATIONS OF FUNDS
FOR YEAR ENDED 30 JUNE 1989

Note 1989

Sources of Funds
Funds From Operations

Inflows of funds from
operations
Sales revenue
Other revenue

Proceeds from sale
of non-current assets
Other

Outflows of funds from
operations

Funds from Government
Parliamentary appropriations

Recurrent
Capital Works

Funds from CSIRO
Contribution towards cost
of site support services

Reduction in Assets
Current assets

Stock on hand
Prepayments

Increase in Liabilities
Current liabilities

Accrued charges
Accounts payable
Lease liability

(1)

7 558 982

376 521
2 358 829 10 294 332

57 065 170
(46 770 838)

1988
S $

5 415 144

197 103
2909994 8522241

53 554 215
(45 031 974)

41 000 700
13 281 200
54 281 900

42 592 700
8 182 OOP
50 774 700

3 434 000 57 715 900 3 526 100 54 300 800
10 945 062

286 049 286 049

9 268 826

4245
221498 225743

120 608
1 184 994
227964 1533566

217 303
769 408
123 672 1 110 383

12 764 677 10 604 952
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Applications of Funds
Increase in Assets

Current assets
Cash at bank and in hand
Accounts receivable
Interest accrued
Stock on hand

Non-current assets
Land
Buildings
Electrical services
Plant and equipment
Plant and equipment under lease
Reactor HIFAR
Cyclotron facility
SYNROC demonstration plant

Reduction in Liabilities
Non-current liabilities

Lease liabilities

NOTES:
(1) Reconciliation of operating result with
Operating result
Add

Depreciation
Lease amortisation
Provision for recreation leave
Provision for long service leave
Provision for superannuation

benefit
Debts, recovery of which

is considered doubtful
Abnormal items

Add
Decrease in value of

nuclear materials stocks
Funds utilised for

acquisition of items
of a capital nature

Less
Increase in value of

Cobalt-60
Parliamentary appropriations
CSIRO contribution

Funds from operations

1989
$ $

431 604
291238
95127
302 448 1 120 417

1988

4 272 370
203 968
98759
— 4 575 097

2106
1159 360
220 685

3 573 071

1 478 632
2 375 898
1 993 739 10 803 491

40832
652 695
194236

2 086 371
278 130

1 196 465
180 052

1 006 109 5 634 890

840769 394 965
12 764 677 10 604 952

funds from operations is as follows:

(3 024 810) (434 645)

3 266 020
597 174
(262 657)
30884

450 728

17900
— 4 100 049

2 916 201
576 168
40115

(292 471)

212 146

152
145 633 3 597 944

1 075 239 3 163 299

141 467 229619

9 822 661 9 964 128 5 889 679 6 119 298
11 039 367 9 282 597

94 305 13 771
54 281 900 50 774 700
3 434 000 57 810 205 3 526 100 54 314 571

(46 770 838) (45 031 974)

The accompanying notes form an integral part of this statement.

STATEMENT ON BEHALF OF THE DIRECTORS
In our opinion Statements of Assets and Liabilities, Capital Accumulation,
Activity and Sources and Applications of Funds have been drawn up to
show fairly the operations of the Organisation for the 1988-89 financial year,
and the Statements show fairly the state of affairs of the Organisation
as at 30 June 1989. The Statements of Assets and Liabilities, Capital
Accumulation, Activity and Sources and Applications of Funds have been
made out in accordance with the Guidelines for the Form and Standard of
Financial Statements of Commonwealth Undertakings as approved by the
Minister for Finance.

R E COLLINS
Chairperson
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D J COOK
Executive Director



NOTES TO AND FORMING PART OF
THE FINANCIAL STATEMENTS
1. SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES
(a) The Australian Nuclear Science and Technology Organisation (ANSTO)

accounting policies are determined by the Australian Nuclear Science and
Technology Organisation Act 1987, and an arrangement between the
Commonwealth Scientific and Industrial Research Organisation (CSIRO) and
ANSTO concerning the cost sharing of certain common services at the Lucas
Heights site. The arrangement between ANSTO and CSIRO which originated
from a government decision announced on 30 April 1981, relates to
arrangements for government energy research involving the co-location of the
CSIRO at the then Lucas Heights site.
In particular the accounts are presented
• in a form approved by the Minister for Finance,
• having regard to the principles of accrual accounting and the historical cost

convention,
• in accordance with Guidelines for the Form and Standard of Financial

Statements of Commonwealth Undertakings approved by the Minister :>:«•
Finance, and

• are consistent with those of the previous year except that:
(i) on and from 1 July 1988 the financial activities of the radiopharmaceutical

and radioisotope manufacturing and selling activity known as Australian
Radioisotopes (ARI) were separated from ANSTO's main accounting
system. As a consequence ARI revenue and operating costs during the
year are disclosed separately in the Statement of Activity. In previous
years ARI sales have been identified separately in the Statement of
Activity; related costs were not captured and identified separately hence
the absence of comparative figures, and

(ii) due to loss of the depreciation history computer record at 30 June 1988,
the depreciation charge for 1988-89 disclosed in the Statement of Activity
as an unfunded charge has been calculated on the basis of the average
depreciation charge (6%) over the past three years, in lieu of assessed
useful life of individual items (see also Note 10).

(b) In accordance with past practice inventories of enriched natural and depleted
uranium in existence prior to the commencement of reporting on an accrual
basis are disclosed, in the absence of cost values, on the basis of net realisable
value. Subsequent acquisitions are also included at net realisable value.

(c) ANSTO is funded predominantly by Parliamentary appropriation to meet
proposed expenditure in the current financial year. The residual deficiency in
the Statement of Activity is due to the inclusion of provisions and other
unfunded charges.

(d) ANSTO contributes to the Commonwealth Employees Superannuation Scheme
in accordance with Section 159 of the Superannuation Act 1976 and meets its
liability as costs accrue, on the basis of contribution rates set by the Australian
Government actuary and advised in his report for the period ended 30 June
1986. An amount of $3 621 311 was contributed during 1988-89 (1988 —
$4 055 085). This represents an ongoing contribution rate of 16.3% of
superannuable salaries.

(e) Items of plant and equipment acquired at a cost of less than $1 000.00 are
expensed in the year of acquisition.

(f) The policy of non-capitalisation of expenditure relative to the development and
registration of patents has continued during 1988-89. At 30 June 1989, 142
patents were registered to ANSTO. Due to the current rate of technological
change the commercial value of these patents is uncertain and they are not
included in the Statement of Assets and Liabilities.

(g) The joint enterprise between ANSTO and the University of New South Wales
known as the Australian School of Nuclear Technology terminated on 1 July
1988. With the agreement of the University ANSTO assumed ownership of
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former joint venture assets at Lucas Heights, which have been brought to
account through the Statement of Capital Accumulation.

(h) With the exception of the liability for yet to accrue long service leave
entitlements, reference to which is included in note 8, ANSTO has no
contingent liabilities.

2. MONEYS HELD IN TRUST
Moneys held in trust relate entirely to a contractor's security deposit pending
satisfactory contract performance.

3. ACCOUNTS RECEIVABLE

Trade debtors
Less provision for doubtful debts

Other debtors

1989
$

1 063 330
18063

1 045 267
356 764

1988
$

1 034 515
163

1 034 352
94341

1 402 031 1 128 693

The major components within the trade debtors relates to commercial and radio-
pharmaceuticals sales.

4. STOCK ON HAND
Items included under this heading are valued as shown.

(a) Current assets
Nuclear materials

(at cost)
(at net realisable value)

Commercial products stock
Includes Cobalt-60 sources in
process (at market value)

Welfare trading stock (at cost)
Work in progress

1989

3 092 423
655 100

1988

2 299 756
1 314 522

744461
22976

866 938

22657 —

4 637 118 4 381 715

(b) Non-current assets
Nuclear materials (at cost) 20027 20027

A quantity of nuclear material valued at net realisable value at $508 784 was
provided during 1988-89 as an in kind payment against the supply of new HIFAR
fuel elements part delivered in 1988-89.

5. ACCOUNTS PAYABLE

Trade Creditors
Sundry Creditors

Add
Externally funded project moneys
unspent at 30-6-89

1989
$

2 036 268
26581

2 062 849

1 094 996

3 157 845

1988
$

1 099 123
80295

1 179 418

793 433
1 972 851

In 1988 unexpended advances against the Maralinga survey and Alligator River
project were disclosed separately. Inclusion of these items under the heading
Accounts Payable in the Statement of Assets & Liabilities and as Externally funded
Projects in the Statement of Activity at 30 June 1989, has caused the previous year
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figures to be recast (see also Note 6.).

6. EXTERNALLY FUNDED PROJECTS
This item relates to moneys expended on behalf of outside organisations in
accordance with specific agreements. A summary of financial transactions against
each agreement follows:

Grants
Collaborative Agreements
Maralinga
Land Management
ARAP
Indonesian Project
Malaysian Project

Opening
Balance

1.7.88

11 620
252 472
112 791
215 894
137 171
61807
1678

793 433

Revenue
Received

577 305
590 024
446863
105 600
660 452
31572
10660

2 422 476

Bank
Interest

Received

—

39394

52116

—
91510

Total
Revenue

577 305
590 024
486 257
105 600
712 568
31572
10660

2 513 986

Expenses

523 838
441968
412 789
128 930
610 987
85351
8560

2 212 423

Closing
Balance
30.6.89

65087
400 528
186 259
192 564
238752

8028
3778

1 094 996

Externally funded projects are specific purpose related and are maintained separate
from ANSTO general funds. For this reason unspent funds at the close of the year
are applied to adjust revenue received to accord with expenditure and avoid
distortion to the surplus or deficiency transferred to the Statement of Capital
Accumulation. Certain of the above items were not disclosed in 1987-88 Statement
of Activity. Hence bringing these items to account in 1988-89 has caused the figure
for the previous year to be recast.

7. PROVISION FOR RECREATION LEAVE
The provision for recreation leave at 30 June 1989 reflects the liability for recreation
leave $2 810 299 (1988 — $3 051 157) and leave loading $258 723 (1988 — $280 522)
entitlement at that date. The payment of recreation leave and leave loading
entitlement is funded by parliamentary appropriation and is included as
expenditure under the heading 'Salaries and payment in the nature of salary' in the
Statement of Activity. The difference between the calculated liability at 30 June 1988
and 30 June 1989 is brought to account as an adjustment to the unfunded provision
in the Statement of Activity.

8. PROVISION FOR LONG SERVICE LEAVE
The provision for long service leave has been determined on the basis of
entitlements arising from the application of the provision for Long Service Leave
(Commonwealth Employees) Act 1976 and the appropriate salary rate as at 30
June 1989.
At 30 June 1989 the current liability component was determined on the basis of the
average demand pattern over the past five years. The contingent or yet to accrue
liability for long service leave has been calculated at $887 975 (1988 — $809 249) on
the basis of:

(i) the pro-rata yet to accrue entitlement of all staff with less than 10 years
recognised service; and

(ii) probability factors provided by the Office of the Australian Government
Actuary.

Similar to recreation leave, payments of long service leave are funded by
parliamentary appropriation on an as required basis and are included as
expenditure under the heading 'Salaries and payment in the nature of salary' in the
Statement of Activity. The difference between the calculated liability at 30 June 1988
and 30 June 1989 is brought to account as an unfunded provision in the Statement of
Activity.

9. PROVISION FOR SUPERANNUATION BENEFIT
The provision for superannuation benefit provides for payment of 1.5 percent of
salary to all staff from 1 January 1988 and a further 1.5 percent from 1 January 1989.
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Funds appropriated by parliament were utilised to meet the cost of superannuation
benefit to employees who retired during the year. Such cost is included as
expenditure under the heading 'Salaries and payment in the nature of salary' in the
Statement of Activity. The liability at 30 June 1989 is $662 874(1988—5212 146). The
difference between the calculated liability at 30 June 1988 and 30 June 1989 is
brought to account as an unfunded provision in the Statement of Activity.

10. NON-CURRENT ASSETS
Non-current assets other than Stock on Hand [See Note 4(b)] included in the
accounts are as detailed under:

1989 1988
$ $

Land 4 464118 4 462 012

Buildings 26 949 792 25 790 432
Less accumulated depreciation 10 114 129 9 562 982

16 835 663 16 227 450

Electrical services 1753280 1532595
Less accumulated depreciation 813 467 530 060

939 813 1 002 535

Plant and equipment 24 387 642 20 956 291
Less accumulated depreciation 12 232 252 11 137 250

12 155 390 9 819 041

Plant and equipment
underlease 2985868 2985867

Less accumulated amortisation 2 167 331 1 570 157

818 537 1 415 710

Reactor HIFAR 10698933 9220301
Less accumulated depreciation 6 066 365 5 141 265

4 632 568 4 079 036

Cyclotron facility 2 590 984 215 086

SYNROC demonstration plant 7 308 379 5 314 640

Land: Land, including the cost of site services capitalised as improvements to land,
is disclosed at cost. The cost of site services capitalised as land during 1988-89 was
$2 106 (1988 — $40 832).
Buildings: Buildings are disclosed at cost and depreciated on the basis of estimated
useful life from the date of completion of each building. Current year additions
$1 159 360 (1988 — $652 695) have been charged with a full year's depreciation.
Electrical services: Electrical services are disclosed at cost and depreciated on the
basis of estimated useful life. Expenditure during 1988-89 was $220 685 (1988 —
$194 236).
Plant and equipment: Plant and equipment is disclosed at cost less accumulated
depreciation. Normal policy is to provide for depreciation on the basis of the
assessed useful life of individual plant items. Due to loss of the depreciation history
computer record at 30 June 1988 it has been necessary to apply a 3 year average
depreciation rate for the years 1985-86 through 1987-88 inclusive. This depreciation
rate has been applied to the value of the plant and equipment at 30 June 1989 after
including the value of additions $4 094 156 (1988 — $2 386 450) and disposals,
$662 805 (1988 — $677 724). The impact of this change in accounting policy is
considered to be immaterial.
The original depreciation history record is being rebuilt and will form the basis for
establishing a depreciation charge for the year ending 30 June 1990.
Plant and equipment under finance lease: Computer equipment, photocopiers and
facsimile machines under lease agreements have been capitalised and amortised
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over the useful life of the assets. The cost of finance leases capitalised during 1988-89
was NIL (1988 — $2 985 867).
Reactor HIFAR: The reactor HIFAR is disclosed at cost and is depreciated on the
basis of an assumed life to 1994. This assessed useful life is subject to review and
may be extended at any time. In recent years the reactor HIFAR has undergone a
refurbishment program, the 1988-89 cost of which was $1 478 632 (1988 —
$1 196 465). Minimal expenditure only will be required in 1989-90 to complete the
work.
Cyclotron Facility: The cyclotron facility is disclosed at cost. When construction and
installation is complete the capitalised cost of the facility will be depreciated over its
assessed useful life. Expenditure during 1988-89 was $2 375 898 (1988—$180 052).

SYNROC demonstration plant: Construction commenced in 1982-83 on a non-
radioactive demonstration plant to demonstrate the SYNROC fabrication process as
a medium for the immobilisation and disposal of high-level radioactive waste. The
demonstration plant was commissioned in May 1988. The project has now
commenced a second phase to generate an engineering data base from operation of
the SYNROC demonstration plant, develop a SYNROC scrutiny and property data
base, and develop and cost a conceptual radioactive SYNROC fabrication plant
design. Stage 2 expenditure during 1988-89 was $1 993 739 (1988 — $1 006 109). At
the conclusion of this second stage, a decision will be made on an overall
depreciation policy for the plant.

11. DISPOSAL OF NON-CURRENT ASSETS
1989 1988

$ $
Proceeds from sale of non-current assets 376 521 197 103
Written down value of non-current assets 251 442 200 551

Net profit (loss) on sale of non-current assets 125 079 (3448)

12. MARY KATHLEEN URANIUM LTD
Mary Kathleen Uranium Ltd remained in voluntary liquidation throughout the
year. Formal winding up of the company is expected during the 1989-90 financial
year.

13. CONTRIBUTION FROM COMMONWEALTH SCIENTIFIC AND
INDUSTRIAL RESEARCH ORGANISATION

In accordance with agreed arrangements for CSIRO co-location at the Lucas Heights
Research Laboratories, ANSTO received from CSIRO an amount of $3 434 000 (1988
— $3 526 100) as contribution toward the cost of common site services. This
contribution together with certain ANSTO monies was used to employ staff and
meet expenditure for both direct and indirect benefit to CSIRO.

As previously reported legal opinion is that to the extent that ANSTO, in accordance
with the requirements of the co-location agreement, has employed staff and incurred
costs for a purpose unrelated to its functions in terms of the Australian Nuclear
Science and Technology Organisation Act, then to that extent it is in breach of the
Act. For this reason and other reasons of an operational nature, the co-location
arrangement was reviewed during the year. As a consequence of this review a new
arrangement is being negotiated between ANSTO and CSIRO, which will involve
CSIRO vacation of the LHRL within five years.
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14. FUNDS TRANSFERRED FROM STATEMENT OF ACTIVITY FOR
ACQUISITION OF ITEMS OF A CAPITAL NATURE

Details of capital acquisitions in 1988-89 are as follows:
1989 1988

$ $
Site services 2106 40 832
Buildings 1096 726 652 695
Electrical services 220 685 194 236
Plant and equipment 3 214 447 2 107 061
Plant & equipment under lease — 549423
Reactor HIFAR 1483135 1198581
SYNROC demonstration plant 1 954 617 977 338
Cyclotron 1850 945 169 513

9 822 661 5 889 679

15. CAPITAL ITEMS BROUGHT ON CHARGE
Details of capital items brought on charge are as follows:

1989 1988
$ $

Plant items acquired through collaborative
agreements 100 464 98 526

Research manufactured — 1001
Stock 117 —
Former ASNT joint venture assets
(see also Note l(g)) 256 782 —

357 363 99527

16. COMMERCIAL AND OTHER INCOME
Invoiced sales and other income disclosed under this heading include:

1989 1988
$ $

(a) COMMERCIAL SALES
Neutron doping 551619 333 758
Training courses 472 968 —
Services 278 880 80 526
Royalties 46867 19344

1 350 334 433 628

(b) OTHER INCOME
Interest received 863399 442584
Proceeds from disposal of assets 37 445 —
Miscellaneous 184 912 110 805

1 085 756 553 389

17. WELFARE OPERATIONS
Due to a sustained decline in petrol sales to staff, the Welfare Fund ceased
operations on 16 June 1989. Interest earned in 1988-89 was $1 895 (1988 —$10 406).
Operations during 1988-89 resulted in a net loss of $2 335 (1988 — $4 979). This
shortfall was funded from prior years accumulated funds. Residual accumulated
funds have been retained in an ANSTO account specifically to acquire amenities for
staff employed at Lucas Heights.

18. AUSTRALIAN RADIOISOTOPES
Note l(a)(i) disclosed that from 1 July 1988 Australian Radioisotopes (ARI) financial
activities were separated from ANSTO's main accounting system. Inclusion of ARI
accounts on this basis provides better disclosure of operating performance but is a
departure from previous practice. Hence comparative figures are not available.
Details of 1988-89 financial operations are as follows:
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Total Revenue
Radiopharmaceutical and radioisotope sales
Other Sales
Interest received
ANSTO subsidy

DEDUCT
Total operating expenses
Provisions and other unfunded charges

5 634 293
20413

1989
$

4 943 967
120 819
58106

531 814

5 654 706

5 654 706

19. CHANGE (NET INCREASE) IN VALUE OF COBALT-60 SOURCES
IN PROCESS AND WORK IN PROGRESS

(a) Cobalt
During 1988-89 the market value of cobalt-60 sources in process increased by
$71 648 (1988 — $13 771).

(b) Work in progress
Work in progress is valued on the basis of recoverable labour rates and other
charges at cost. At 30 June 1989 the value of work in progress was $22 657
(1988 — NIL).

20. PROGRAM EXPENDITURE
Expenditure against programs is as follows:

Research

Commercial activities

Occupational health & safety

Nuclear safety bureau

Engineering services &
operational support

Operation of national facilities -
Reactor HIFAR

Corporate

Salaries

11783987

458 699

2 227 005

554 697

7 019 832

5 337 673

7 061 153

34 443 046

General
Expenses

522494

13672

69896

49880

103 861

53094

4 327 381

5 140 278

Stores

745 918

14437

74043

4805

375 571

369 945

648827

2233546

Mntnce It
external
contracts

533683

212253

20552

6380

1 109 206

70899

1 472 072

3425045

Other
Expenses

126 307

41 118

1 434 967

1 889 995

18571

3 510 958

Total

13 712 389

699 061

2 391 496

656 880

10 043 437

7 721 606

13 528 004

48 752 873

(a) General expenses include information services $312 043 (1988 - $84 716).
(b) Maintenance and external contracts include ANSTO research grants to

Australian Institute of Nuclear Science and Engineering for membership
subscription $325 000 (1988 - $289 700) and contributions to research and
training $438 000 (1988 - $420 000) and to Australian Universities $15 000
(1988 - $49 058).

(c) Other expenses consist of power and water $1 476 138 (1988 - $1 473 573),
reactor supplies $1 889 995 (1988 - $2 784 627) and lease interest $144 825
(1988 - $213 701).

21. FOREIGN EXCHANGE LOSS
During the year 6 Forward Exchange Contracts were taken out to cover foreign
currency commitments against supply contracts. Currency movements after the
contracts were entered favoured ANSTO but could not be availed due to the
existence of the forward exchange contracts; hence an exchange loss was incurred
and is reported in accordance with the requirements of Australian Accounting
Standard 20.
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22. REMUNERATION OF MEMBERS OF THE ORGANISATION
Members' remuneration is determined by the Remuneration Tribunal and payment
is made in accordance with Section 12 of the Australian Nuclear Science and
Technology Organisation Act 1987. Remuneration paid to part-time members of the
ANSTO board during 1988-89 was $73 156 (1988—$64 556). The remuneration paid
to the full time member was $88 760 (1988 — $180 010 including termination
payment to the former Executive Director).

23. AUDIT FEES
The fee paid to the Australian Audit Office for audit services in 1988-89 was $99 500
(1988 — $93 200).

24. CAPITAL EXPENDITURE COMMITMENTS
Outstanding expenditure commitment on capital works and services at 30 June 1989
totalled $8 260 990 (1988 — $3 286 179). The majority of this commitment related to
the project to acquire and house the new Cyclotron facility.

25. FINANCE LEASE LIABILITY
(a) The finance lease liability is allocated between current and non-current

elements. The principal component of the lease payment due as at the end of the
succeeding financial year is shown as a current liability of $840 770 (1988 —
$612 806) and the remainder of the liability $134 513 (1988 — $975 282) as
non-current.

(b) Lease commitments 1989 1988
$ $

— not later than one year 867 214 754 182
— later than one year and not later than two years 110 000 867 214
— later than two years and not later than five years 31 466 141 466
Minimum lease payments 1 008 680 1 762 862
Deduct: future finance charges , 33 398 174 774
Lease Liability 975 282 1 588 088

26. SEGMENT REPORTING
The activities of ANSTO are confined to a single industry, the nuclear industry, and
are undertaken predominantly in New South Wales, Australia.

FINANCE REPORT
ANSTO is and will continue to be a budget dependant statutory authority.
Importantly ANSTO has the capacity to reduce this budget dependency by
refocusing its research and other activities to directly support Australian industry and
generate commercial income.

Generation of commercial income has been a prime objective in 1988-89.

A revenue target of $7.5M was achieved.

The year was significant in terms of two separate funding initiatives by government
of fundamental importance to the redirection of ANSTO as a more application
oriented organisation responsive to the needs of Australian industry.

Specifically ANSTO's appropriation level will be maintained for fiscal years 1989-90
and 1990-91 at the real levels of 1988-89 and ANSTO will be allowed to retain 100
percent of all external income growth (including asset sales) without any decrease in
appropriation for fiscal years 1988-89, 1989-90 and 1990-91. Previously all external
revenue generated by ANSTO was taken into account to arrive at a net appropriation
by parliament.

These two initiatives are a vital incentive for the achievement of ANSTO strategic
objectives.
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Financial Statements

Financial Statements for the year ended 30 June, 1989 comprising Statements of
Assets and Liabilities, Capital Accumulation, Activity, Sources and Applications of
Funds and Notes to and forming part of the Financial Statements are presented in this
Report.

ANSTO operating and capital expenditure is incurred in accordance with estimates of
expenditure and revenue approved by the Minister for Science, Customs and Small
Business and funded by moneys drawn from parliamentary appropriation on a cash
basis together with ANSTO generated cash receipts.

The financial statements are prepared having regard to the principles of accrual
accounting. Consequently, non-cash charges for asset depreciation and change in
liability for recreation leave and long service leave, which are included in the
Statement of Activity to provide a true and complete disclosure of the activities of the
Organisation, are not matched against appropriate income. This results in a final
deficiency in the Statement of Activity, which is transferred to the Statement of
Capital Accumulation.

The CSIRO continued to be co-located with ANSTO at the LHRL during 1988-89 and
contributed towards the cost of some site support services common to both
Organisations.

Revenue
Total revenue during 1988-89 from all sources amounted to $67.853M, an increase of
8.32 percent on the previous year. Significantly $7.559M was derived from
commercial activities an increase of 39.59 percent on the previous year.

Parliamentary appropriations, which were fully drawn down, continued as the major
funding element in an amount of $54.282M, an increase of 6.91 percent. Other
revenue components were CSIRO contribution toward the cost of shared facilities
$3.434M, a decrease of 2.61 percent on the previous year reflecting provision of a
lower level of support by ANSTO, externally funded projects $2.212M and other
income including net profit on sale of non-current assets, welfare operations and the
net change in value of cobalt-60 sources in process and work in progress, $365 790.

The following table profiles ANSTO revenue from all sources.

Parliamentary appropriation 80.00%
Commercial revenue 11.14%
CSIRO contribution 5.06%
Externally funded projects 3.26%
Other 0.54%

Throughout 1988-89 the Organisation maintained the ANSTO Welfare Fund for the
purpose of generating income to acquire amenities for staff at the LHRL. The
principal income generating activity was the sale of petrol and oil to staff at minimum
mark up plus interest on the short term investment of moneys not immediately
required to meet costs.

Due to continued widespread discounting of petrol sales throughout the Sydney
metropolitan area together with a reduced staffing level at the LHRL petrol sales
declined to a level below that required to break even on operating costs. As a
consequence, despite attempts to recover the situation by varying operating
arrangements, a decision was taken in March 1989 to discontinue this activity. Total
Welfare Fund revenue in 1988-89 was marginally exceeded by total expenditure, the
shortfall being met from previous years accumulated funds.

Expenditure
Total expenditure in 1988-89 was $66.778M comprising operating expenditure
$56.955M and capital expenditure $9.823M.

Traditionally the Organisation has managed and controlled expenditure by
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centralised authority against particular cost headings. In 1988-89 ANSTO mainstream
activities were budgetted and managed on a decentralised Program basis. In order to
disclose expenses against previous year comparative figures expense presentation in
the Statement of Activity remains on a cost heading basis. However Note 20 provides
a comprehensive breakdown and disclosure of expenditure on a Program basis.
Direct expenditure only has been captured against Programs. No attempt has been
made to identify and distribute overhead costs, which in the main were incurred by
Corporate and Engineering Programs.

The following Table profiles ANSTO operating expenditure by Program.

Research 28.13

Corporate 27.75

Engineering services and operation support 20.60

Operation of national facilities - Reactor HIFAR 15.84

Occupational Health & Safety 4.90

Commercial Activities 1.43

Nuclear Safety Bureau 1.35

A separate important new initiative in 1988-89 has been the separation for accounting
purposes of Australian Radioisotopes (ARI) from ANSTO mainstream research and
other activities. Separation of ARI has facilitated disclosure of its revenue from all
sources matched against operating expenditure in the Statement of Activity. Full
disclosure of the operating deficit for this activity is provided in Note 18.

The reorientation of ANSTO research and other activities in line with a more
commercial ethos has revealed an inadequacy in existing accounting and financial
information systems. Lack of a formal costing system has prevented the accurate
capture of costs against projects including commercial jobs hence expenditure
incurred in earning commercial revenue is included with other Program expenditure
rather than separately matched against the income to which it relates. Management
has recognised this deficiency and steps have been taken to introduce a new fully
integrated financial information and management system.

Capital expenditure
Capital expenditure in 1988-89 was significantly higher (4- S3.933M 66.78 percent)
than the previous year, reflecting the progress of several major projects, in particular
the project to acquire and house a new Cyclotron facility at the Royal Prince Alfred
Hospital Sydney incurred expenditure of $2.376M (1988 — S0.180M) and SYNROC
Stage 2 expenditure was S1.994M (1988 — $1.006M). Additionally due to the slippage
of budgetted expenditure against these two projects opportunity was taken to bring
forward expenditure to replace the existing telephone communications system at a
cost of $0.643M.

In another initiative the government announced the allocation of supplementary
funds to upgrade capital equipment in government research laboratories which
service important strategic research and development.

ANSTO will benefit in the amount of $2.5M over five years. Five hundred thousand
dollars was received in 1988-89 which was utilised to meet initial costs associated with
the acquisition of a medium energy Tandem Accelerator facility, which will be
devoted exclusively to applications related to nuclear science and technology.
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AUSTRALIAN AUDIT OFFICE
GPO Box 707
Canberra, ACT 2601

30 October 1989

The Honourable the Minister
for Industry, Technology and Commerce
Parliament House
CANBERRA ACT 2600

Dear Minister

AUSTRALIAN NUCLEAR SCIENCE AND TECHNOLOGY
ORGANISATION AUDIT REPORT ON FINANCIAL STATEMENTS

Pursuant to sub-section 29(1) of the Australian Nuclear Science and
Technology Organisation Act 1987, the Organisation has submitted for report
its financial statements for the year ended 30 June 1989.
These comprise:

• Statement of Activity
• Statement of Capital Accumulation

• Statement of Assets and Liabilities
• Statement of Sources and Applications of Funds
• Notes to and forming part of the Financial Statements, and
• Statement of behalf of the Directors.

The statements have been prepared in accordance with the policies outlined in
Note 1 to the statements and in accordance with the Guidelines for the Form
and Standard of Financial Statements of Commonwealth Undertakings
approved by the Minister for Finance. The statements are in the form
approved by the Minister for Finance pursuant to section 29 of the Act. A copy
of the financial statements is enclosed for your information.

The statements have been audited in conformance with the Australian Audit
Office Auditing Standards.

In accordance with section 29 of the Act, I now report that the statements are
in agreement with the accounts and records of the Organisation and, in
my opinion:

(a) the statements are based on proper accounts and records, and
(b) the receipt, expenditure and investment of moneys, arid 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 except that, as indicated in Note 13, the
Organisation continued to receive moneys and incur costs in relation to
the co-location of Commonwealth Scientific and Industrial Research
Organisation at the Lucas Heights Research Laboratories.

Yours sincerely
Australian Audit Office

D.S. Lennie
Assistant Auditor-General
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