
1988/89-1992/93

This Strategic Plan outlines the development of the Australian

Nuclear Science and Technology Organisation in the five year

period 1988/89 -1992/93. Its formulation is a continuation of the

corporate planning process, initiated after the promulgation of the

ANSTO Act in April 1987, which culminated in the publication of

the ANSTO Corporate Plan, 1987. The Plan constitutes the basis

for the development of business plans for each sector of the

Organisation.

'NUCLEAR TECHNOLOGY FOR THE

BENEFIT OF THE COMMUNITY AND

COMMERCE'
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FOREWORD

This Strategic Plan outlines how the Australian Nuclear Science

and Technology Organisation will optimise the peaceful use of

nuclear science for the national benefit.

The Organisation has commenced a new era in its more than 30

year history. The changes that must be implemented will occur in

all areas of the Organisation. I am pleased, therefore, that

management, staff and unions and associations have been closely

involved in the preparation of the Plan. Staff have indicated strong

support for, and commitment to, the new corporate objectives.

The ability to change and the acceptance of new challenges

ultimately rests with ANSTO's staff. ANSTO is fortunate to have a

dedicated and loyal staff who constitute a unique national resource.

The Organisation, an integral part of the national science and

technology community, faces pressures with the age profile of its

senior staff and its less than up-to-date equipment. These must be

national concerns.

It should not be construed that the new directions of the

Organisation will lessen the commitment to scholarship. This

country cannot afford to diminish its long term scientific and

technological research base. For its part, nuclear science and

technology will continue to contribute to the fundamental

understanding of physical, chemical and biological processes and

must be sustained.

It is reasonable that Government require a focus for its research

resources and cost-effective management in achievement of

research objectives. It is also reasonable that a return be made to

the public purse, tempered with sensible incentives for staff.

ANSTO recognises the challenge that these new directions offer.

I am confident that nuclear science and technology will provide a

strong and vigorous contribution to national development goals.

DAVID J COOK

Executive Director



1. CORPORATE OBJECTIVES

Undertake research and development in nuclear

science and associated technologies to

contribute to Australia's industrial innovation and

development

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.

Structure the activities of the Organisation to

achieve a revenue level of 30% of appropriation

by 1993.
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2. ANSTO: ITS BUSINESS

NUCLEAR SCIENCE AND

TECHNOLOGY: A FOUNDATION

FOR TECHNOLOGICAL

DEVELOPMENT

ANSTO CONSTITUTES

AUSTRALIA'S MAJOR RESOURCE

BASE FOR NUCLEAR SCIENCE

AND TECHNOLOGY

ANSTO'S CONTINUING OPER-

ATION HAS ECONOMIC, SOCIAL

AND FOREIGN POLICY

BENEFITS FOR AUSTRALIA

WITHIN THE CONTAINMENT BUILDING
LOOKING DOWN ON THE REACTOR HIFAR

ANSTO has world recognised capabilities in nuclear science and

technology. Its integrated and multidisciplinary scientific and

technical staff constitute the bulk of Australia's nuclear science

capability. ANSTO is Australia's only research institute with

broad-ranging capabilities in nuclear science and technology.

ANSTO hasdeveloped significant competence in a number of fields

including advanced materials, biomedicine and health, nuclear

physics, application of radioisotopes and radiation technology,

environmental science, electronics, risk assessment, digital and

analogue computing, occupational health and safety, and

education and training.

Nuclear technology contributes to the economic development of

Australia. Compared to other industrial countries, Australia makes

less use of nuclear technology, however, many areas in mining,

manufacturing and agriculture use nuclear techniques, particularly

in their measurement and monitoring processes.

Important economic returns can be derived from the application

of nuclear processes in the natural environment. Radioisotope

tracer techniques provide sensitive and cost-effective means to

study the movement of sediments and liquids (e.g. water) in a wide

range of situations. Estuary siltation, soil erosion and salinity

problems are examples of their successful application. In addition,
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the uranium mining industry is obligated to undertake

environmentai programs which often requVs nuclear analytical

techniques.

Nuclear medicine is well established in all developed countries.

ANSTO is pre-eminent in the development, production and

distribution of radionuclides and radiopharmaceuticals for use in

hospitals for the treatment and diagnosis of illness in 250,000

Australian patients per year.

By virtue of its considerable uranium reserves, and its active

commitment to non-proliferation, nuclear safeguards and nuclear

safety pc''cies, Australia is a major contributor in the world nuclear

scene. Australia's continuing credibility in international forums

requires strong technological support and experience. Nuclear

matters continue to be politically and socially sensitive in Australia.

This lends emphasis to the need by the Government to receive high

quality advice in the nuclear area in relation to its international

initiatives, its treaty obligations, and a range of other technical and

policy issues. This advice must be based on a broad nuclear

competence.

THE DUALITY OF ANSTO

ANSTO has two roles. The first and principal role is the

development of strategic nuclear scientific knowledge and the

maintenance of Australia's nuclear competence. The second role

is to use the Organisation's skills, equipment and facilities to

support Australia's industrial and technological development.

STRATEGIC SCIENCE AND TECHNOLOGY

The core activities in the provision of strategic science and

technology are as follows:

• The operation of nuclear plant as a national facility for the

production of radioisotopes for medical and industrial use

and as a neutron source for commercial and research

applications.

• Strategic nuclear research to maintain Australia's nuclear

technology base.

• The ongoing review of the world's nuclear technology

developments including nuclear power and the nuclear fuel

cycle industry.

• Facilitating access by Australia's researchers to ANSTO's

unique nuclear facilities (primarily through the Australian

Institute of Nuclear Science and Engineering).
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To maintain a competence in nuclear

science and technology, ANSTO will con-

tinue to operate nuclear plant. It will

undertake research appropriate to the

technology, reinforce its links with tertiary

and other research institutions, and it will

link into world wide technological devel-

opments. These activities will require a

significant proportion of available staff and

financial resources.

The R&D program will be developed 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 organi-

sation that can support innovation and

technological development in Australia in

the future.

In 1988/89 research activities are grouped

into five Programs. These are outlined in

the Appendix. Research is also undertaken

in areas of the operational activities of the

Organisation.

ANSTO
COMMERCIAL BUSINESS

ANSTO's commercial operations are based

on the need to transfer technology to

Australian industry. This process will be

undertaken along commercial lines. The

strategy for this role is discussed in Section

3 of this Document.

THE ORGANISATION AND ITS
MANAGEMENT

Within the strategy period ANSTO will be

significantly restructured. The organisa-

tional structure will recognise the dual roles

of ANSTO (Figure 1). It will flow from

ANSTO's Strategic Science and

Technology and Commercial roles. The

commercial operations will form a new area within the organisation.

Strategic Science
and Technology

ANSTO Commercial
Business

FIGURE 1 FUNCTIONAL STRUCTURE

The substantial changes within the Organisation require integration

across existing Program boundaries to share experience and to

ensure effective use of expertise and facilities. To achieve

integration, and to reflect the dual roles of ANSTO, theOrganisation

will be changed to reflect functions. The model (outlined in Figure

2), whereby the current structure will be replaced by components

each containing discrete business units, will be evaluated in the
1988/89 Financial Year.

Strategic Science and Technology area.

Business units will reflect the focus and skills required to

meet the strategic service objectives. Thefollowing units,

constitute cost centres:

• Reactor Operation and Management.

• Research and Development.

Commercial Business Area.

Business units will be formed to reflect the commercially

viable opportunities which have been initially identified

for ANSTO. Units, which constitute profit centres, will be

organised into two groups:

• ANSTO Technologies - consulting services,

contract R&D and Grants.

ANSTO Ventures

investment.

joint ventures and

FIGURE 2 ORGANISATIONAL MODEL



The operation of this system has three characteristics:

• Management responsibility whereby revenue targets,

research milestones and cost-effectiveness will be

achieved at the business unit level. Responsibility and

accountability will be accompanied by appropriate

delegations. Business unit heads will have responsibility

for managing their allocated budgets which will cover cost

of equipment, salary and other expenses. Strict internal

audit procedures will be instituted to provide a checking

mechanism for performance and conformity with budget

allocations.

• Project orientation, whereby each activity will be

structured to meet contractual requirements, deadlines

and budgets.

• Market orientation, whereby projects are developed, as

appropriate, in response to market needs.

Management Strategy

The fundamental tenet of ANSTO's continuing operation and

development is effective management at all levels. To this end

each staff member will be expected to understand ANSTO's

Objectives, the strategic framework for achieving those Objectives

and the contribution he or she can make. To achieve this, the

following strategies will be implemented:

• A team, or corporate, approach will be encouraged.

• Staff will be encouraged to participate in decisions relating

to their area of operation.

• Appropriate training will be given to all staff.

• Reward and recognition, which will cover contributions to

commercial activities, will extend across the Organisation

and will be linked to performance. The ethos will engender

productivity and efficiency.

• The two peak bodies for consultation, the Joint

Consultative Committee (made up of representatives of

staff and management) and a Management Committee will

meet regularly to discuss issues.

Restructuring Rationale

There is resistance to change within the Organisation which is

based, in part, on continuing loyalties to former divisions. Although

there is a need to modify to the existing ethos this will occur

incrementally to ensure that important knowledge and skills base

is not lost. Where change is required it will be phased in over an
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appropriate time in line with the develop-

ment and implementation of business plans

for all sectors of the Organisation.

Project teams will be formed for particular

limited duration and this will require the

Commercial Business area to 'hire' staff for

limited duration from the Strategic Science

and Technology area. This will bring staff

imbued with the traditional culture into

groups with a commercial culture and then

back to their R&D base. This dynamic work
involvement will help to influence and

reinforce a commercial orientation in both

areas. Specifically:

• The 'hiring' of staff and services

between business units will be on a

fee-for-service basis enabling busi-

ness unit managers to be fully

accountable for time, cost and

performance of their units.

• Products and services which are

identified, and for which market and

financial feasibility analysis shows

business opportunity, can become

the basis of new business units which

can have varying degrees of owner-

ship by ANSTO.

The Commercial Business area will be a

new group with a new name and com-

mercial logo. Managers with appropriate

expertise to manage the new directions will

take over strategically important consulting

services, and new, or planned ventures.

This will provide an opportunity to select a

small number of projects to reinforce the

commitment of the existing staff to the

Organisation. Each business unit will be

required to be financially viable. The

commercial units will be market/sales

oriented.

The number of staff and the skills in the Commercial Business area

will be strictly in line with commercial requirements. Commercial

rates will apply, and project management will ensure that

contractual requirements of the client are met.

All research and development projects will be evaluated on a

regular basis by external advisory committees drawn from industry,

government and tertiary bodies.

An important aim of the Strategic Science and Technology area

will be to reduce overheads 'and to improve efficiency and

effectiveness. This area will be funded primarily from Government

appropriation. Business plans will embrace efficiency targets,

training programs, recruitment and pay conditions and incentives

which will enable the profile of required skills, staff numbers and

costs to be met in a three year time-frame. It is not expected that

there will be any growth in this area; rather there will be

rationalisation through training, natural attrition and selected early

retirement schemes. Training and commercial project work may

encourage some existing, selected staff to transfer to the

Commercial Business area incrementally during the three year

planning period.

The percentage target time allocated by ANSTO to R&D staff in the

Strategic Science and Technology area is 70% tactical/30%

strategic. This should encourage and provide incentive forthe area

to identify commercial projects able to be marketed and managed

by the Commercial Business area.

The number of staff and skills in the Strategic Science and

Technology area will be targetted in line with answers to the

following questions:

- What are the objectives and requirements of Australia's

maintenance of core knowledge?

- What are Government requirements?

- What capital investment is required?

- What must be done in terms of strategic R&D, international

knowledge and information, policy formulation etc.?

An Engineering group will continue to provide specialist support

for ongoing and new projects, assist in maintaining core expertise

in nuclear science and technology and provide consultancies to

industry and Government.

The Executive, assisted by a small Corporate group, will be

responsible for the development and implementation of the plans

and strategies necessary to ensure the viability of the Organisation



in accordance with Government decisions. The Corporate area

will also provide common site administrative services.

The Planning/Implementation Process

This Document provides a framework for a forward planning and

implementation process. The development of Business Plans for

all areas of the Organisation will flow from the ANSTO's Mission

and Objectives, the strategies for achieving these Objectives, as

outlined in this Plan, ANSTO's resources and capabilities and the

requirements of the external environment. Market needs, as

ascertained through the sales and marketing activities of the

Organisation, Government requirements and the operation of the

Advisory Committees are pivotal to the process (outlined in Figure

3).

MISSION

OBJECTIVES

STRATEGIES

ANSTO

RESOURCES &

CAPABILITIES

OPPORTUNITIES &

CONSTRAINTS

ADVICE RECEIVED

FROM ADVISORY

COMMITTEES

MARKET NEEDS

GOVERNMENT

REQUIREMENTS

STAFF INPUT

FIGURE 3 PUNNING/IMPLEMENTATION PROCESS
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The time-frame for this process is outlined in Figure 4.

Advisory Committee Meetings
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FIGURE 4 PROGRAM DEVELOPMENT (1988/89)

This Document has been prepared at a time when ANSTO is at a

dynamic stage of development and it has not been possible to

address fully the medium and longer-term developments.

The longer-term path will test the organisation structure, planning

and implementation process, base staffing level and the

commercialisation strategy developed. This process will include

the following:

• An analysis of the critical issues of size, function and purpose

of the proposed Strategic Science and Technology and

Commercial Business areas.

• An analysis of technology, products and services to be

commercialised (and by which means).
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• The development of marketing studies and business plans for

proposed business units.

• An examination of the models provided by overseas nuclear

institutes.

This longer term strategy development will be incorporated, as,

appropriate, into updates of Business Plans and the Strategic Plan.

AUTOMATIC HANDLING OF SYNROC BELLOWS PRIOR TO HOT PRESSING
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3. ANSTO: THE COMPETITOR

ANSTO WILL APPLY AUSTRALIA'S
THIRTY-YEAR INVESTMENT IN

SKILLS, EQUIPMENT AND

FACILITIES TO ASSIST INDUSTRY

TO TAKE ADVANTAGE OF ANSTO

TECHNOLOGICAL DEVELOPMENT,

AND TO SUPPORT THE OVERALL

NATIONAL GOALS OF

INDUSTRIAL DEVELOPMENT.

A SILICON DISC BEING ANNEALED AFTER IRRADIATION

ANSTO'S COMPETITIVE POSITION

Australia's Economic Policies

Australia's economic policies strongly support high value-added

manufacturing traded and services processes and products

directed to export markets. Economic policies relevant to

Government supported R&D seek to provide an environment and

mechanisms for the successful transfer of technological products

and know-how to the commercial sector. ANSTO's strategy

responds to these two principles of Government economic policy.

Government remains the principal investor in R&D in Australia.

Despite initiatives for industry to invest in R&D, such as the tax

concession scheme, the level of private sector R&D investment

remains low and compares very poorly with successful

international economies. The transfer of technology from

universities and R&D organisations has been encouraged by the

establishment of commercialising vehicles within CSIRO and other

government research bodies and educational institutions and the

generic technology grants component of the GIRD Program with

varying degrees of success.

ANSTO's Competitors

The move into the commercial area will place ANSTO and its

technology in a competitive position. Potential competitors in the

targetted business opportunity areas include other

Government-funded institutions, such as CSIRO, tertiary

institutions, companies created by tertiary institutions to market

technology, such as Unisearch, large Australian and international

companies with significant research and development capabilities

and technology development, and consulting companies.

ANSTO, while acknowledging the competitive aspects of R&D in

13



Australia recognises the value of complementary research both to

the Organisatio.n and to the Nation.

The challenge to ANSTO is to ensure that nuclear processes are

taken up by industry because they contribute to the revitalisation

of Australian industry in a cost effective way.

Key Factors for Success

The key factors for the success of ANSTO in the target markets of

its selected business areas are:

• The advantages of single site location.

• A breadth of expertise covering many technologies and

skills.

• Ownership of Australia's only nuclear reactors.

• World recognition of ANSTO's capabilities in nuclear

science and technology (see Figure 5).

o ANSTO's strong links with the nuclear 'development

programs in the South East Asian/Pacific Regions.

Advanced Materials

Radioactive waste

fixation - SYNROC

Advanced materials

processing

Structual

transformations in

metals and

ceramics

Biomedicine and

Health

Monoclonal

antibodies

In vivo body

composition using

neutrons

Radiopharmaceutic

al research and

development

Boron chemistry for

neutron capture

therapy

Environmental

Wetland ecology

Contaminant

transport

Radiation

Sensitivity of

amphibia

Soil erosion

measurements

using caesium-137

Pyritic waste

management

Biological

dosimetry

industrial

Applications

Radioisotope

tracers

Reactor

development

Use of ionising

radiation

Photochemistry

Radiochemistry

Photon induced

x-ray emission

Photon induced

Gamma ray

emission

Nuclear Physics

Nuclear data

Safeguards

instrumentation

FIGURE 5 ANSTO LEADING EDGE TECHNOLOGIES
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THE COMMERCIALISATION PROCESS - THE

STRATEGY

ANSTO WILL MAKE A

SIGNIFICANT CONTRIBUTION

TO THE REVITALISATION OF

AUSTRALIAN INDUSTRY.
ANSTO is committed to transferring technology to assist Australian

industry to achieve international competitiveness. ANSTO

recognises that there is a 'gap' between the research and

development activities of government instrumentalities and tertiary

institutions and their adoption by industry. ANSTO

commercialisation strategies will seek to close this gap and to

develop essential links between the two areas.

Research
Institutions

Industrial
Laboratories

Local
Manufacturers

Mnltinfltinnal

Mfrs/Distributors

Multinational
Distributors

Concept
Generation

• • • • * • • • • • • • • • • •

m

Technical
Feasibility

• * * • • • • • • • • • • • *v»
• • • • • • • • • • • • • * ».v

Commercial
Feasibility

::::::::::::::::

mtust
,v.v.v.v.

*:•:•:•:•:•::%::::#&»*»

Production
Feasibility

••'••mi

L:::::::::::::::

:::::::::::::::

^^WMW^ ĵg^mixxifi&sm

Commercial-
isation

Primary Strength

Secondary Strength
FIGURE 6 PRODUCT DEVELOPMENT STRENGTHC

Figure 6 outlines the range of activities involved in product and

process development. The Figure also indicates where the

operations of the various participants in the field match the

activities. It clearly indicates that no single operation has all the

capabilities necessary to develop products and services on a

commercial basis. Research institutions, including ANSTO,

although having capabilities in relation to conceptual and technical

feasibility activities, lack experience in terms of commercial

production and commercial feasibility of products and services.

ANSTO's strategy recognises afundamental requirementto ensure

that it has access to the skills and experience involved in all aspects

of the technology transfer and commercialisation value chain.

ANSTO is positioning itself to have unique capabilities in both the

R&D and commercial laboratory, product development processes.

ANSTO will seek to link R&D activities to the needs of an
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internationally competitive Australian industry, meeting these

needs through the implementation of sound business practices.

ANSTO's commercialisation strategy will ensure that ANSTO's

research and development programs are market driven. The

strategy includes the following initiatives and ventures to effect

commercial and competitive operations, skills development,

technology transfer and access to target markets:

• Development of business relationships with strategically

important public and private sector organisations with

competence and experience in the commercialisation

process.

• Development of internal capabilities in the areas of

costing, project management, and project organisation.

• Development of incentive reward systems for

entrepreneurial activity.

• Development of sales and marketing capabilities within

each of the Commercial Business Units.

• Review of ANSTO engineering capabilities.

• Continuation of market research and feasibility analysis

for a Technology Park at Lucas Heights, including the

use of an incubator facility for new enterprises.

• Development of a small conference centre to

complement the Incubator, Technology Park and

Education and Training business operations.

A market based system provides the most effective means of

measuring achievement.

The commercialisation process is a staged process with the

immediate concern being the audit and market assessment of

ANSTO capabilities and products, and the development of internal

commercial orientation, cost and work performance efficiencies.

ANSTO will exploit the commercial opportunities in its principal

areas of expertise through two organisational groupings:

ANSTO Technologies

• Grants and Collaborative Research.

• Sales of Services and Capabilities.

ANSTO Ventures

• Joint Venture Arrangements.

• Formation of Stand-Alone Businesses.

• Sales of Technology and Products.

75
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ANSTO Technologies

Grants and Collaborative Research

ANSTO has built up a number of productive

R&D relationships with industry, Govern-

ment departments and tertiary institutions

in recent years. These have resulted either

in obtaining, through'competition, grants

for applied research from Government and

industry, or jointly funded research and

development programs. The research is

undertaken both at ANSTO and at industrial

sites or campuses.

The current value of grants and collabora-

tive projects is $1.0M per annum. ANSTO

will seek to reinforce current links, and will

seek a modest increase in grants and

collaborative research to $1.5M by

1992/93, of which grants will account for

$0.9M.

Sale of Services and Capability

ANSTO capability is a combination of the

facilities, equipment and nuclear plant at

Lucas Heights and the experience and

competence of its professional, technical

and support staff.

Initial market surveys and analyses of the

current extensive interaction with industry

indicatethat there are wide ranging markets

for these services and capabilities. Figure

7 lists areas of potential.

ANSTO Ventures

Joint Venture Arrangements

ANSTO believes that maximum benefits in

terms of technology integration, and

development and revenue generation is

obtained through joint venture arrange-

ments with the private sector. These

arrangements will ensure that risk in the

innovation and technology development

processes are shared between the partners

and facilitates complementary links between organisations.

ANSTO's contribution to these arrangements will be primarily

technological rather than capital.

Mineral processing

Mining and Minerals

Environmental studies

Advanced Materials

Ceramic fabrication

Non destructive testing

Quality assurance

Radiopharmaceuticals

Radiolabelling

Biotechnology

Radioactive tracer studies

Scientific and Medical equipment

Semiconductor devices and electronics

Computing skills and software

High technology secondary industries

FIGURE 7 AREAS OF POTENTIAL FOR SALES OF SERVICES

AND CAPABILITY

THE TECHNETIUM GENERATOR PROVIDES SHORTLIVED

RADIOISOTOPE FOR HOSPITAL USE



During the strategy period, ANSTO will negotiate joint venture

arrangements with companies on an individual technology basis.

Commercial projections indicate that significant income is not

expected to be generated during the strategy period. Revenue

generated from the exploitation of other ANSTO services and

products will underwrite these joint ventures.

Joint Ventures are being negotiated in the following areas:

• Risk and Reliability.

• Radioisotope Tracing.

• Technology Park.

Risk and Reliability

ANSTO and Sydney University have agreed in principle to form a

joint venture company to facilitate the establishment of the

Australian Centre of Advanced Risk and Reliability Engineering

(ACARRE). The Centre will promote risk and reliability techniques

to assist industry and Government to reduce hazards in the

workplace and the community, minimise threats to the environment

from potentially hazardous industrial plant and to improve safety

and reliability of complex machinery. The Centre will also facilitate

education and training in risk and reliability.

To assist in the marketing and provision of its risk and reliability

services in Australia, ANSTO has registered Australian Reliability

and Technologies Service (ARTS) as a business name in New

South Wales. ARTS will undertake reliability services

independently, and in collaboration with ACARRE. The South East

Asian and Pacific Regions have potential for growth.

Radioisotope Tracer Technology

A joint venture company is being established by ICI Operations

Australia Pty Ltd and ANSTO to market radioisotope tracing

techniques to industry and Government organisations for

measurement and analysis. This service will solve problems

encountered in the petrochemical industry, mining and

manufacturing industries and in environmental, geological and

hydrological activities.

Technology Park

The Lucas Heights Technology Park will provide a means for

emerging technology based Australian industries to have access

to the resources of ANSTO and the University of Wollongong

through the Illawarra Technology Centre.
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Skills development will be a feature of the

Park's operation and the aim is to develop

a pool of young applied graduates trained

at the leading edge of the various areas of

science and technology. It is intended to

develop a pathway whereby a new gener-

ation of embryonic technologist-entrepre-

neurs can be recruited nationally to train

and work at Lucas Heights.

The first stage of the Technology Park is the

construction of an Incubator Building in

1989/1990. This will provide space which

industry and embryonic companies can

lease for short or long periods. Further

development into a fully fledged Technol-

ogy Park would follow later and occupy

land adjacent to Lucas Heights Research

Laboratories.

Formation of Stand-Alone Busi-
nesses

Australian Radioisotopes (ARI)

ANSTO has set up Australian Radioiso-

topes (ARI) as a separate commercial entity

within the Organisation. ARI is responsible

for the manufacture and sale of over 100

products for medical, industrial and

research uses, and, subject to market

forces, will be a commercially viable oper-

ation by 1991/92.

The current market for radiopharmaceuti-

cals in Australia is competitive. ANSTO's

continuing involvement in this area is

related to some extent to strategic interests

of reliable supply, quality product and

export potential.

ARI is a major contributor to the national

health care service. It will require an

operating subsidy for the period 1988/89 -

1990/91 and will generate a surplus com-

mencing in 1991/92. Within the strategy

period ARI will be structured as a wholly

owned subsidiary of ANSTO.

Within the above context, ARI has the objectives of consolidating

its position in the Australian market as the major supplier of

radioactive products, as well as developing a dominant position in

the New Zealand market.

Target areas for expansion include the sale of bulk radiochemicals

in the South East Asian and Pacific Region, and the development

of new radiopharmaceuticals.

National Medical Cyclotron and PET Centre

On 19 August 1986 the Commonwealth Government approved the

plan for a national medical cyclotron to be owned and operated

by ANSTO and located at the Royal Prince Alfred Hospital (RPAH)

in Sydney. The cyclotron and PET facility will be managed jointly

by ANSTO and RPAH. The total project is $20.5M (January 1988

prices) of which $16.4M is to be provided from Commonwealth

Appropriation through ANSTO and $4.1 M is to be arranged by

RPAH for purchase of the PET Camera. The cost estimate for

building works is $8.9M in January 1988 prices. The estimated

completion date is mid-1991.

The cyclotron and PET facility will have two main purposes:

• To produce radioisotopes on a commercial basis for

distribution to nuclear medicine departments in hospitals

throughout Australia. Radioisotopes with half-lives too short

or which are too costly to be imported will be locally
produced. The production of cyclotron radioisotopes will

complement the longer lived radioisotopes produced by

ANSTO in its research reactor, HI FAR.

• To produce very short-lived radioisotopesfor use in a national

PET Centre, which will be established in the Department of

Nuclear Medicine at Royal Prince Alfred Hospital. PET

diagnosis will, in the first instance, be directed to evaluating

studies of myocardial viability of epileptic foci in patients

surgical management programs for epilepsy and of

malignant gliomas.

Education and Training

ANSTO has an obligation under its Act to provide training,

particularly in the occupational health and safety aspects of nuclear

science and technology. ANSTO also accepts an obligation to

provide education and training support for Australia's international

aid activities. To undertake these tasks ANSTO Education and

Training will operate as a stand-alone business along the lines of
ARI.



Notwithstanding the Organisation's statutory responsibilities,

ANSTO's educational and training activities will primarily be market

driven and develop as a result of the increasing utilisation of nuclear

processes by Australian Industry.

Market research for this centre has shown significant demand for

training in the following areas:

Occupational health and safety in industry.

Nuclear medicine.

International training through the IAEA or on a bilateral

basis.

Sales of Technology and Products
A number of ANSTO products have been identified and are at the

stage of being assessed for their market and commercial value.

Some existing products are at the precompetitive stage and

therefore are not capable of generating revenue for ANSTO in the

next 3-5 years.

CALPROBE Simple equipment for the calibration of
ultrasonic probes in the laboratory or in
the field

PORTASCAN a portable device for accurate
non-destructive testing of composite
materials

NEUTRON RADIOGRAPHY SERVICE

for neutron radiography of critical
components such as turbine blades

SILICON IRRADIATION

the controlled doping of semiconductor
silicon using transmutation

COMPUTING SERVICES & SOFTWARE

Pascal 8000 a software package and
ANSTONET a networking arrangement
for computers

PIXE software for analysis of data from Proton
induced X-ray Emission (PIXE)

FIGURE 8 ANSTO PRODUCTS
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The International Connection

In line with the objective to increase the

integration of Australian industry with glo-

bal markets, ANSTO will improve its inter-

action with overseas organisations. As part

of its commercial strategy, ANSTO will seek

to develop international markets for its

products and will actively seek to negotiate

licence agreements.

The South East Asian and Pacific Regions

have economic and political significance

for Australia and ANSTO will increase its

commercial and collaborativejnteraction in

these Regions. ANSTO will seek to rein-

force its bilateral links with the Malaysian

and the Indonesian nuclear research

organisations. Both countries have

emerging nuclear industries which are of

significance to Australia. ANSTO will also

seek to increase its collaboration with other

nuclear research organisations in these

Regions. The provision of bilateral nuclear

technical assistance, funded by Australian

International Development Assistance

Bureau (AIDAB), will continue to be an

important element in this process.

ANSTO currently has bilateral collaborative

arrangements with nuclear research

organisations in Japan, United Kingdom,

Italy and «:•> USA. ANSTO will further

develop individual technology-based

arrangements with these organisations and

with organisations in other countries to

increase the opportunities for commercial

and strategic returns to Australia.

ANSTO staff are attached to overseas

nuclear science organisations as part of a

skills development program. ANSTO will

dedicate further funds to enable staff to

work overseas to develop experience in

areas of priority.

ANSTO will continue as Australia's principal technical authority in

relation to Australia's participation in the work of the two main

international nuclear organisations, the snternational Atomic

Energy Agency (IAEA) and the OECD Nuclear Energy Agency

(NEA). ANSTO involvement provides a valuable window on

international developments in nuclear technology as well as

providing a mechanism for influencing those developments in

accordance with Australia's interests. The continuing support for

IAEA technical assistance, particularly through the Regional

Cooperative Agreement for South East Asia and the Pacific (the

RCA) is particularly important.

Involvement in the work of international agencies not only lends

support and technical credibility to the pursuit of Governmental

nuclear policies in these forums but also increases Australia's

standing as an international leader in nuclear science and

technology. It serves to meet Australia's responsibilities as a

member of the IAEA Board of Governors and Australia's obligations

under the Nuclear Non-proliferation Treaty (NPT).

Important in the international context are ANSTO's overseas

representatives who are attached to Australian Missions in London

and Vienna. It is proposed that this current representation will be

complemented by a new post to be established in Washington D.C.

in 1990/91.

ANSTO objectives in this area are threefold:

• To support Australia's export activities.

• To increase the expertise of ANSTO's professional staff.

• To support Australia's international policies and

obligations.

Improving ANSTO's Profile

During the strategy period, ANSTO will seek to increase community

and industry awareness of the capabilities of nuclear technology

to improve the quality of life for all Australians. The challenge for

ANSTO is to increase the utilisation of nuclear-based technology

to a stage where people become familiar with its use and its

stringent safety requirements. In line with the commercial

approach, ANSTO will develop its image through its increasing

interaction with industry. A series of videos on ANSTO and its key

program areas will be available early in 1989.

To increase the awareness of the general public, access to Lucas

Heights will be encouraged and resources will be allocated to

upgrade the Lucas Heights Exhibition Area. Information on ANSTO
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will be actively disseminated through the media outlets. While the

majority of ANSTO publications will be directed at the market, two

publications, "ANSTOTechnology" and "Nuclear Spectrum" will be

used to take ANSTO technology to the general public. ANSTO and

representatives of the local community meet regularly at a Local

Liaison Forum to discuss issues and to exchange information.

IT IS IMPORTANT TO MAINTAIN AND DEVELOP STANDARDS OF OCCUPATIONAL

HEALTH AND SAFETY

7?



4. ANSTO: ITS STAFF

THE TRANSFORMATION OF THE

ORGANISATIONAL ETHOS

The refocusing of activities towards commercialisation carries with

it the requirement to consider carefully ANSTO's organisational

ethos. The challenge to ANSTO is to ensure that all staff are

appropriately equipped to cope with the new priorities of the

Organisation and a significant increase in the flow of

commercially-based work.

Atthe beginning of the strategy period, ANSTO's full time equivalent

(fte) staff was 957. Government decisions on Public Service staff ing

levels require that the Organisation commence the third year of the

strategy period (1990/91) with a staff level of 856 (fte). This base

level will be evaluated taking into account market analyses and

strategic requirements.

The imposition of staffing cuts has resulted in a less than

satisfactory process of attrition through natural wastage. This

process undermines effective and efficient management of

resources and limits the capacity of management to provide new

research and commercial areas appropriate resources. Within the

absolute requirement to ensure the safe operation of the

Organisation, and taking into account the new requirements of a

change in direction, strategies for achieving appropriate staffing

levels, recruitment, transforming the organisational ethos and

implementing incentive processes will be implemented.

Achieving Appropriate Staffing Levels

The determination of organisational priorities will require an

increase in activities in some areas and a decrease in others. This

will necessitate redeployment and, in some cases, retraining. Staff

will be offered reskilling programs through scholarships and other

arrangements. The retraining and redeployment processes have

some limitations and excess staffing situations may be identified

within the strategy period which may involve voluntary redundancy

provisions. It is intended to allocate $1.0 million per annum for the

period 1989/91 to fund redundancy in a management discretion

voluntary scheme. The redundancy arrangements will follow the

principles for statutory authorities agreed to by unions and the

Department of Industrial Relations within the context of the

Australian Government Statutory Authorities Redeployment and

Retirement (Redundancy) Award 1988.

The staffing level of the Commercial Business area and its discrete

business units will be set in accordance with sound commercial

management and planning.
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Recruitment

An analysis of the retirement and resignation profile for the strategy

period has highlighted an urgent need to implement a systematic

recruitment program to ensure continuity of essential skills and

knowledge.

The following strategies will be implemented to ensure that ANSTO

is able to achieve its objectives:

• Requirements in the professional area will be discussed

with tertiary institutions to ensure that these are taken
into account when planning educational programs.

Professional bodies, such as the Australian Academy

of Science, will be consulted where necessary.

• ANSTO's own education and training activities will be

designed to complement the programs of other

educational institutions. To this end, ANSTO and the

University of Wollongong have signed a collaborative

agreement which includes the development of training

programs.

• A recruitment program will be undertaken overseas in

areas where Australia is not be able to provide the

personnel with suitable skills.

• Links between ANSTO and overseas nuclear science

and technology organisations will be reinforced with

the aim of attaching ANSTO personnel to these

organisations for training purposes (and vice versa).

• Personnel and recruitment policies and procedures will

be reviewed to ensure that they are streamlined and

meet the Organisation's needs.

The Organisational Ethos

Changes in the Organisation's direction necessitate systematic

programs to link the ongoing strategic planning and evaluation

process to a three-year "evaluation of change process". This

process will include the following initiatives (The parallel issue of

incentives is addressed below):

• The monitoring of one to thtee target

groups/programs, chosen for their close links to the

commercialisation process, in terms of the group's

acceptance of the changed ethos.

• A general analysis of the strategic planning and

management processes of the Organisation over a
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three year period with the aim of

making available to staff information

on the processes, assumptions and

future directions of the Organisa-

tion.

• A series of training programs and

workshops on the implementation

of change to draw out current

problems, and to discuss values

and structures for the future.

Merit Review

A merit assessment system, which would

be applied to all employment categories at

ANSTO, will be evaluated in consultation

with unions and associations.

Specific Incentive Schemes

A number of specific incentive schemes are

currently under review. These include the

following:

• Payments to individual officers from

a trust account funded from a per-

centage of revenue derived from

intellectual property.

• Distribution of benefits derived from

intellectual property.

• Rewards to individual officers

involved in specific projects.

• Rewards to individual officers who

contribute significantly to the effec-

tiveness of the Organisation.

• Opportunity to take equity partici-

pation in commercialisation ven-

tures.

Industrial Relations

The reorientation of ANSTO's program and

the achievement of revenue targets in the

strategy period requires the ongoing

cooperation and participation of staff and

their representative organisations. The
minimisation of industrial disputes is a clear

objective, not only for the orderly operation of ANSTO, but to

ensure that ANSTO can develop and maintain a reputation as a

reliable supplier of services and products.

To achieve this objective of industrial harmony, communication

channels will be maintained and enhanced. Both management and

unions will continue to monitor the effectiveness of the consultative

process and the operation of formal forums for focussing this

process. Two forums currently operate:

• A Joint Consultative Committee comprised of staff and

management representatives.

• A Staffing Levels Consultative Panel set up to assist in

the restructuring process necessitated by the imposed

staff level restrictions.

Eighteen unions and associations are currently represented at

ANSTO. This complicates the consultative processand otten leads

to demarcation disputes. In line with the structural efficiency

principles of the National Wage Case Decision, August 1988,

ANSTO, in consultation with the unions, will seek to reduce the

variety of classifications and rationalise awards.

In 1988 ANSTO introduced a system of Workplace Safety

Committees to ensure that staff at the workplace are actively

involved in all matters which affect the safety of their daily working

environment. A Central Safety Coordinating Committee, made up

of representatives from unions, Management and the Worksafe

Australia oversees this system. The benefits not only relate to an

improvement in the already existing stringent safety standards but

will also limit the potential for industrial disputes arising from safety

issues.

Equal Employment Opportunity

ANSTO has an Equal Employment Opportunity Policy designed to

ensure that all individuals are judged according to their skills,

abilities and experience with regard to relevant factors only,

precluding discrimination in employment on the grounds of a

person's race or ethnic background, sex or physical impairment.

EEO can be defined as the genuine application of merit to all

decisions affecting ANSTO employees. During 1988/89, a

Program was drafted which lists forty objectives and supporting

strategies designed to improve opportunities for all existing and

future ANSTO personnel. These were grouped in the broad areas

of organisation and structure, recruitment and promotion, training

and development and employment conditions. Each objective has

a designated evaluation mechanism.

25



5. FINANCE

ANSTO is, and will, continue to be a budget dependent statutory

authority. Importantly however, 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. ANSTO's funds sources are outlined in Figure

9.
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Currently ANSTO non-appropriation revenue is derived almost

exclusively from its Australian Radioisotcpes (ARI) activity. The

1988-89 revenue target for ARI is $5.25M. In previous years ANSTO

has been unable to retain and utilise self-generated,

non-appropriation revenue. Such revenue has been taken into

account in the -government budget process to arrive at a net

appropriation by Parliament for ANSTO. Accordingly expected ARI

income in 1988/89 of $5,25M will be returned to the

Commonwealth.

Government has recognised the disincentive of returning all

revenue to the Commonwealth and has recently adopted a policy

for revenue sharing.

Negotiations are proceeding between the Department of Finance

and ANSTO to establish revenue targets, to apply for three years,

consistent with Government decisions in this area and applied to

CSIRO. For the purpose of establishing revenue targets for this

period, which will form the basis for revenue sharing with the

Commonwealth, ARI revenue has been excluded. This is because

ARI is not commercially viable and ANSTO carries the full cost of

the current operating deficit.
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Revenue projections for ARI, ANSTO ventures and other fee

earning activities have been established taking into account initial

market surveys. These are outlined in Figure 10.

ARI

FEE EARNING

JOINT VENTURE

GRANTS

FIGURE 10 NON APPROPRIATION REVENUE & GRANTS

1988/89-1992/93
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6. FACILITIES AND EQUIPMENT

Innovation is dependent on modern equipment and facilities. The

cost of replacement and refurbishment however, has not been

given priority in the past decade because of declininq budaets. As
a unique national asset, ANSTO has an urgent need to replace

obsolete equipment and to refurbish its buildings and site services

to achieve its objectives.

Buildings

In the strategy period it has been estimated that $1.8M per annum

will be required for repairs to buildings worth in excess of $150M.

Indicative costs have been apportioned to the key program areas.

The new corporate objectives reinforce the need for new buildings

or refurbishment of existing buildings, and new equipment. These

include the following:

• Technology Cost of construction to be

Park/Incubator accommodated through realisation of

sale of assets and loan agreement with

Department of Finance.

• Australian Cost of new facilities to be

Radioisotopes (ARI) accommodated through a loan

arrangement with Department of

Finance.

Ceramic Laboratory For biomedical and electrical ceramic

fabrication.

The total cost of new buildings is estimated at $8.2M. The cost of

providing these buildings could be alleviated through the utilisation

of buildings currently occupied by CSIRO. In the strategy period

it is proposed to negotiate with CSIRO for a reduction of its

presence at Lucas Heights in order to accommodate ANSTO's

operational requirements.

New Equipment

Over the strategy period, it is proposed to place particular

emphasis on equipment replacement. Apart from those equipment

items normally accommodated within appropriation, equipment

worth approximately $10.5M have been identified across the

Organisation, particularly in high priority Programs of Advanced

Materials and Biomedicine and Health. Equipment needs are being

assessed and priority will be assigned on the basis of commercial

application and the maintenance of unique national facilities. Major

items include the following:

• Small Angle Neutron Scattering Instrument (SANS). This

instrument, to be installed at HIFAR, will provide a
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significant boost to the study and

application of thin films, polymer

alloys, microemulsions, lattices, col-

loid chemistry, molecular biology and

structural biology.

National Accelerator Facility. It is

proposed to replace ANSTO's existing

Van de Graaff accelerator with a Tan-

dem accelerator. The facility will be

utilised for ultra-sensitive accelerator

mass spectrometry with applications

in the areas of hydrology, salinity,

erosion, sedimentation, oceanogra-

phy, glaciologic and biological

studies; high intensity heavy and light

ion beams for materials science

applications and industrial uses; and
neutron fluxes for safeguards devel-

opment, industrial applications and

radiobiological studies.

ANSTO's research reactor, HIFAR, is

30 years old and many items of original

equipment remain in service. During

the strategy period $3.0M will be

required for equipment replacement.

• New Research Reactor. HIFAR, is adequate until at least

the end of this century. Planning for a replacement reactor

needs to commence some eight to ten years prior to

operations. During the strategy period a pre-feasibility

study on Australia's future needs for a neutron source will

commence to delineate technical and commercial options.

Services at Lucas Heights are in many instances more than 25

years old and are in need of replacement. Site maintenance is

increasing and the remedy is often replacement not repair.

Estimates indicate that $6 million is necessary to upgrade and

refurbish electrical, water, sewerage, active and inactive waste

management systems, to remove asbestos and implement energy

management systems.

With the exception of special loan arrangements for the

Technology Park and Australian Radioisotopes buildings

mentioned above, the cost of new and upgrading of buildings, new

equipment and replacement and upgrading of services will be met

from ongoing budgets.

Computing

ANSTO has significant resources in computing software, hardware

and skills. During the strategy period the following initiatives Will

be implemented to ensure that these resources are effectively

applied to achieving ANSTO's objectives.
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FIGURE 11 NEW EQUIPMENT SCHEDULE
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• The structuring of current discrete computing systems into

a Computing Centre.

• Utilisation of industry standards in relation to operating

systems, graphics, data bases, mathematical techniques

and scientific subroutine libraries.

• Expansion of an Ethernet network system to cover the entire

site. This system will facilitate the integration of different

types of personal computers (PC).

o Evaluation of mainframe computer requirements to

establish needs at the time of expiry of major leases.

• Purchase of commercial database software to be made

available to all users of the Ethernet network.

• Investigation of national requirements for super-computing

in the context of ANSTO involvement.

• Development of projects which lead to the

commercialisation of products.
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APPENDIX RESEARCH AND
DEVELOPMENT PROG RAM 88/89

ANSTO's R&D programs are structured to maintain Australia's

nuclear competence and to provide an effective base to support

innovation and technological development and to ensure that

industry, the Government and the community derive maximum

benefit from nuclear science and associated technologies. •

To ensure that ANSTO's research and development are responsive

to changing priorities in industry, Government and the community

it serves, external advisory committees have been formed for each

Programarea. These committees will meettwiceayearto overview

and provide advice on research priorities.

ADVANCED MATERIALS PROGRAM

The Government has identified the development of new materials

as being important for the competitiveness of Australian industry.

Objectives

• The development of immobilisation techniques for nuclear

waste.

• The development of advanced ceramics for a variety of

industrial applications.

• The development of materials testing and evaluation

techniques to support remnant life assessment of ANSTO's

nuclear plant, to ensure its continued safe and economic

operation.

Key Projects

• Nuclear Waste Management - To develop SYNROC as a

second-generation technology for high level nuclear waste

immobilisation in a ceramic matrix. Appropriation support

for SYNROC will terminate in 1991. Subject to Government

approval, private sector participation in the further

development and evaluation of SYNROC will be sought in

1988/89. Methods for the fixation of medium and low level

nuclear wastes will also be examined. The management of

these wastes is importa'nt in the Australian and international

context.

• Advanced Ceramics - To develop bio-ceramics,

electro-ceramics, porous membranes and advanced

ceramic powder production processes.

• Remnant Life - To develop and apply remnant life (lifetime

assessment) techniques primarily to assist Australian

industry in the assessment of process plant and facilities.

Remnant life studies at ANSTO are based on nuclear reactor
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life assessment. TheyhaveapplicationtoAustralian industry

as they permit extension of capital plant life compatible with

safety. They can contribute to the quality of manufactured

products through quality assurance and fitness for purpose

programs.

BIOMEDICINE AND HEALTH PROGRAM

Objectives

• The development of neutron-based techniques for in-vivo

measurement of body composition in malnutrition studies

and investigation of neutron capture therapy as a potential

treatment for certain forms of cancer.

• Research in radiation biology with an emphasis on biological

dosimetry and radiosensitivity.

• The development of diagnostic and therapeutic

radiopharmaceuticals with potential for commercial

exploitation through Australian Radioisotopes.

• Development, in collaboration with industry, of new

diagnostic agents based on radiolabelled monoclonal

antibodies.

• The use of computing expertise to model biological systems.

(Within the strategy period the breeding of colonies of

pathogen-free laboratory rodents will be transferred to the

University of New South Wales.)

Key Projects
• Neutron Diagnosis and Therapy -Todevelop and utilise total

body nitrogen measurement technology for medical

diagnosis and treatment of cystic fibrosis, renal failure,

anorexia nervosa and bulimia, long-term surgical trauma

and obstructive jaundice. Facilities will be established in

conjunction with Sydney hospitals. Neutron diagnosis

measurements will also be utilised in drug evaluation.

Neutron capture methodology forthe treatment of malignant

melanoma will be developed with both national and

international collaboration.

• Biological Dosimetry - To investigate new techniques for the

biological measurement of low doses of radiation to provide

a routine service for biological dosimetry and to evaluate the

commercial potential of genetic engineering techniques for

the manufacture of medical biological products.

• Radiopharmaceutical Research and Development - To
conduct clinical evaluation of radiopharmaceuticals
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based on samarium-153, iodine-123

and 131 and dysprosium-165. The

development of a diagnostic kit and a

labelled tumour diagnostic agent

based on technetium-99 will be exam-

ined for commercial potential. Other

radionuclide containing compounds

for specific imaging and therapeutic

applications will be developed. In

addition, service work in support of ARI

will be promoted on a commercial or

cooperative development basis.

• Monoclonal Antibody Research - To

develop tumour diagnosis techniques

based on radioactive labelled mono-

clonal antibody agents. Emphasis will

be placed on completion of the clinical

trials of samarium-153 labelling.

APPLICATIONS OF NUCLEAR
PHYSICS PROGRAM

Objectives

• The development of commercial

applications based on analytical tech-

niques utilising charged particle

beams, fast neutrons and thermal

neutrons.

• The development of a neutron radio-

graphy service as part of a commercial

venture in materials testing and

evaluation.

• The development of laser and nuclear

based instruments for process control.

• The development of commercial

opportunities in the radiation detector

and nuclear electronics industries.

• The development, operation and pro-

motion of national nuclear science

facilities such as charged particle

accelerators and neutron beams to

encourage strategic research in

nuclear science and technology in

tertiary institutions and industrial R&D

laboratories.

• The establishment of an accelerator mass spectrometry

service for national and international use.

• The maintenance of core expertise in fundamental nuclear

process, in particular neutron physics and maintenance of

radiation standards.

Key Projects

• Neutron Radiography - To utilise neutron beams to test

machine components. A commercial standard neutron

radiography unit has been installed on the Moata reactor.

Quality assurance systems will be developed to support the

unit.

• Nuclear Techniques of Analysis - To apply accelerator mass

spectrometry and neutron beams from "Moata and

radioactive sources to specialised measurements and

analysis for industry and medicine. Beam from the Van de

Graaff accelerator will be utilised to determine elemental

composition and isotope distributions within samples.

Neutron beams from Moata and radioactive sources will be

used in material analysis and moisture measurements.

• Instrument Design - To develop specialised instruments

based on nuclear and laser techniques for process control

in industrial applications, to facilitate field measurements in

environmental studies and mining development, to improve

nuclear medicine instrumentation and to contribute to

international nuclear safeguards.

• Radiation Detection - To develop specialised silicon

semiconductor detector spectrometer systems for

commercial applications such as on-stream analysis X-ray

fluorescence analyser probes for use in the mineral industry

as well as new detector types based on compound

semiconductors (gallium arsenide) for radioisotope tracing

in nuclear medicine. The project also provides essential

calibration services with support R&D for the commercial

neutron transmutation doping of silicon for the Japanese

microelectronics industry and for ARI.

APPLICATIONS OF RADIOISOTOPES AND

RADIATION PROGRAM

Objective

To apply and develop radioisotopes, radiation technology and

associated technologies to improve industrial products, processes

and productivity.
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Key Projects

• Industrial Applications - To develop and apply techniques

using open and sealed sources of radioisotopes for use in

a range of industries, including primary (mining and

agriculture) secondary and services industries. In the

strategy period this project will provide the R&D support for

Tracer Co Pty Ltd, the company jointly owned by ANSTO

and ICI Operations Australia Limited for provision of

radioactive tracer services to industry.

• Irradiation Technology -To develop and assess application

of radiation in industry forthe sterilisation, disinfestation and

preservation of materials, including foodstuffs.

• Geosphere Applications -To utilise naturally occurring and

artificial radioisotopes for the management of soil and water

resources. This project involves the measurement of these

isotopes in the study of salinity problems, soil erosion and

groundwater replenishment.

• Alligator Rivers Analogue Project - To study the uranium

deposits in the Alligator Rivers Province of the Northern

Territory as an analogue of radioactive waste repositories.

The project will develop and validate models to describe

migration of radionuclides in the geosphere. The project is

undertaken with support from six international

organisations.

ENVIRONMENTAL SCIENCE PROGRAM

Objectives

• To investigate the origin, transport and dispersion of

pollutants in industrial and mining operations and the

rehabilitation of such sites.

• To improve the methods of processing uranium and other

radioactive ores and devise methods for the treatment and

management of any waste products.

• To investigate the biological impact of industrial and mining

activities to facilitate the derivation of cost-effective waste

disposal discharge authorisations.

• To investigate the chemical processes involved in

geochemical transport, waste management and water

treatment.
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Key Projects

• Pollutation Generation and Transport

To study and model mathematically the

physical processes involved in water-
borne pollutant transport with particu-
lar emphasis on acid and heavy metal

pollution from suphidic mine waters.
This expertise will be applied to the
mineral extraction processes of in situ
and dump leaching. It is also proposed
to develop monitoring techniques and

models to quantify air-borne pollutant
transport and dispersion with particular

emphasis on radon and radioactive
pollutants.

• Ore Processing and Waste Manage-
ment - To develop, in association with

industry and environmental authorities,
more efficient chemical

engineering/metallurgical methods for
the processing of uranium and other
ores. This project also involves
research into the treatment and man-

agement of wastes generated by min-

ing and industrial processes. As
opportunities arise, expertise originally

developed for uranium or processing
will be applied to other minerals

including rare-earth and gold ores.

• Biological Impacts - To study the

toxicological impact of operations on

the biota in their environment and to
establish the radiotoxicity of radionu-

clides mobilised into human food
chains. This work has concentrated

around the mining and milling of
radioactive ores in the past but broader

consultancy services in the area of both
radioactive and non-radioactive pollu-

tants will be developed.

' Environmental Chemistry-To define and quantify chemical
processes which control the movement of pollutants into the
environment from mining and industrial operations, and to

develop methods for the management of solid and liquid
waste to minimise impact on water quality. The important

processes governing both release and transport of
pollutants are being characterised. The approach was

developed for problems associated with the safe disposal
of radioactive waste from uranium mining, milling, and the
nuclear fuel cycle but is now used on similar problems in

non-nuclear mining and heavy industrial operations. It is

also intended to develop further analytical services,
particularly in the area of environmental radiochemistry.

OPERATIONAL RESEARCH

I n addition to the research undertaken in the five Research Program
areas some additional research is undertaken in support areas:

• Neutronics - To provide a base level of R&D support for the
operation and safety assessment of ANSTO's reactors, the
HIFAR refurbishing program and the Nuclear Safety Bureau

requirements; to maintain expertise in fission reactor
technology; and to provide methods of calculation and

associated data-bases for the quantitative prediction of

neutronics behaviour in on-site applications.

• Thermal Engineering - To maintain and develop
competence in experimental and computational aspects of
heat transfer and coolant flow relevant to nuclear
technology, in particular in relation to safety aspects of the

HIFAR reactor and fuel element transfer operations.

• Risk and Reliability Analysis -To develop risk and reliability
analysis techniques in support of ANSTO programs and to

facilitate thnir transfer to Australian industry.

• Program Management of the Maralinga Rehabilitation
Studies - To obtain information for the development of
practical and cost-effective options for cleaning up the

former nuclear weapons test sites.

• Computing Services - To provide a mathematical and
computing service to the Lucas Heights Research
Laboratories; to maintain a centre of excellence in applied

mathematics and computing at Lucas Heights; and to
exploit marketable products.



• Commercial Development of Ames Mutagen Testing

Service - To extend and commercialise the Ames mutagen

testing system to determine the toxicity of chemicals.

• Development of Radiation Monitoring Surveillance System

- To Develop and manufacture a radiation and

meteorological monitoring surveillance system which

integrates site meteorological data with operating data from

HIFAR and transfers it to a computer in the Emergency

Operations Control Centre. The computerised information

will provide decision-making information in the event of an

accident which causes the release of radioactivity.

Operational Research

Biomedicine and Health

Applications of Radioisotopes &

Environmental Science

Applications of Nuclear Physics

Advanced Materials

I |
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Includes support staff

Operational Researcj
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