
AU9918386

Cfensto
PROPOSED REPLACEMENT NUCLEAR RESEARCH REACTOR

AT

LUCAS HEIGHTS SCIENCE AND TECHNOLOGY CENTRE
NSW

STATEMENT OF EVIDENCE
TO THE PARLIAMENTARY STANDING COMMITTEE

ON PUBLIC WORKS

AUSTRALIAN NUCLEAR SCIENCE AND TECHNOLOGY ORGANISATION
LUCAS HEIGHTS, NSW

FEBRUARY 1999

3 0 - 3 8



11

FOREWORD

The proposal to construct and operate a pool type replacement nuclear research reactor at the Lucas
Heights Science and Technology Centre is being subjected to a stringent environmental assessment
process under the Environment Protection (Impact of Proposals) Act 1974. There is of necessity, a
large degree of overlap between the content of the Environmental Impact Statement (EIS) prepared
as part of the environmental assessment process and the content of a submission to the Public
Works Committee (PWC). As a result, the content and text of this submission have drawn heavily
upon the content and text of the EIS, which was prepared for ANSTO by its consultants, PPK
Environment and Infrastructure. The contribution of PPK to the current submission is
acknowledged. Nevertheless, in adapting the EIS material to this submission, ANSTO has had to
make selections and adjustments to the presentation of the material and, therefore, takes full
responsibility for the content.

The salient features of the material in the EIS are provided. It is suggested that readers interested in
a greater degree of detail might refer to the relevant sections of the EIS documentation. Copies of
the Draft EIS and the Supplement (together comprising the Final EIS) have, been provided to all
members of the Committee to facilitate ready referral for required detail.

The Final EIS for the replacement reactor was lodged with Environment Australia on January 18,
1999. It is anticipated that the outcome of the determination by the Minister for the Environment
and Heritage will be available to members of the Committee in advance of Committee deliberations
on the reactor project.
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1.0 IDENTIFICATION OF THE NEEDS

1.1 Objectives

1. The replacement research reactor will replace the technologically obsolete High Flux

Australian Reactor (HIFAR) and provide the Australian medical, industrial, scientific and

engineering communities with access to a modern, multi-purpose reactor with the

performance and facilities necessary to maintain and enhance Australia's nuclear science and

technology capabilities, and the application thereof, across the range of sectoral interests and

defined needs. The objectives are to:

• maintain and enhance health care benefits provided to the community through the

provision of medical radiopharmaceuticals and ensure security of supply over the next 40

to 50 years;

• maintain Australia's nuclear technical expertise in order to provide sound advice to

Government in support of nuclear policy issues of strategic national interest and its

international obligations in this area;

• provide a world-class neutron beam research facility to meet Australia's scientific,

engineering and industrial research needs and to be a regional centre of excellence;

• provide research and research training facilities and programs to enhance the educational

opportunities available to Australia's scientists and engineers;

• provide industrial isotopes and facilities for neutron activation analysis, irradiation of

materials, and neutron radiography to service the needs of agriculture and of industry,

particularly in the electronics, environmental, resource and minerals processing

industries; and

• achieve the construction and operation of the facility in a manner that meets all health,

safety, environmental and quality standards. This includes meeting community

expectations as well as all legal and regulatory requirements and applicable standards.

2. To meet these objectives it is proposed to construct and operate a pool type replacement

research reactor at the Lucas Heights Science and Technology Centre. This reactor will

replace HIFAR which will be permanently shut down around December 2005.



1.2 Background

3. Nuclear science and technology related activities in Australia began formally with the

establishment of the Australian Atomic Energy Commission through the enactment of the

Atomic Energy Act in 1953.

4. Emphasis was given to a research and development program to build up national nuclear

expertise, including nuclear chemistry, nuclear physics and nuclear engineering.

5. A major initiative was the construction of HIFAR at Lucas Heights in the mid-1950s. In

1958, the first self-sustaining atomic chain reaction was achieved within the reactor and it

has operated routinely at power since 1960.

6. HIFAR has had many modifications over the years to satisfy increased demand for

irradiation and research capabilities, and to upgrade its nuclear safety features.

7. In 1987, the Australian Nuclear Science and Technology Organisation Act established

ANSTO to replace the Australian Atomic Energy Commission with an emphasis on applied

and commercial applications of nuclear science and technology.

Current Status of Project

8. In September 1997, the Commonwealth Government announced its decision to fund

ANSTO to construct a replacement nuclear research reactor at the Lucas Heights site in

Sydney, New South Wales. In announcing this decision, the then Minister for Science and

Technology stated that the replacement reactor "will meet the strictest international nuclear

safety standards and its construction will be subject to a stringent environmental assessment

process under the Environmental Protection Act 1974, which will be open to public

comment."

9. ANSTO subsequently established a Steering Committee to progress the project planning and

associated preparatory functions. A dedicated project manager took over the project

management in November 1998.

10. To meet the objective of full power operation of the replacement research reactor to replace

HIFAR by December 2005, it was necessary to conduct a number of parallel activities to



ensure a contract award by mid-2000. Accordingly, the following activities are being

developed in an integrated and overlapping manner, namely:

• environmental assessment;

• safety and licensing including

B site licence application, and

• safety criteria and assessment;

• Public Works Committee assessment;

• Pre-qualification process including:

• pre-qualification of reactor vendors; and

• preparation of the Request for Tender (RFT) for issue in July 1999.: .

11. The contract for the replacement reactor will be let on a turnkey basis to a research reactor

vendor.

12. To date, the process prior to tenders has entailed the pre-qualification of four reactor vendors

following a detailed examination of the capabilities and experience of all prospective

vendors registering interest. The successful reactor vendors were informed in December

1998. The next stage of the tender process involves the preparation of the Request for

Tender for issue in July 1999. Tenders will close in December 1999 and it is planned to

award a prime contract by mid 2000. Further details can be found in the section on Project

Management {Section 2.22)

13. A Draft Environmental Impact Statement was prepared and released on 17 August 1998 for

public review and comment. Some 935 submissions were received as a result of the 12-

week public exhibition period, with approximately 10% originating from the local

community area around the Lucas Heights Science and Technology Centre. A Supplement

to the Draft EIS was prepared and submitted to Environment Australia on January 18, 1999

in response to issues raised in submissions on the Draft EIS.



14. Extensive public consultation was carried out in association with the EIS process. Full

details of the consultations are given in Section 1.8 of this submission and Chapter 2 of the

Supplement to the Draft EIS.

1.3 Need

15. The case for a replacement research reactor at Lucas Heights is based on consideration of a

number of factors. These include sustaining the continuity of benefits that have been

derived from HIFAR, together with the additional opportunities that would arise from the

availability of a modern, multi-purpose, medium flux (as assessed by the unperturbed

thermal neutron flux) research reactor. In particular, this consideration involved:

• an analysis of the current status of HIFAR. HIFAR, commissioned in 1958, is now

technologically obsolete and cannot meet stakeholder requirements. Its capabilities

compare unfavourably with modern research reactors operating within the region as well

as those in Europe and North America;

• social, economic, environmental and national interest benefits arising from the past and

current operation of HIFAR that would continue and be enhanced by the replacement

reactor. These consist of benefits to the community arising from improved health care as

well as from contributions to agriculture, industry, the environment, science, engineering

and education;

• an assessment of the future national and international opportunities arising from nuclear

based knowledge and capabilities which would be provided by the replacement reactor;

and

• the capacity of ANSTO to fulfil its statutory role, in particular in relation to strategic

international and regional nuclear issues.

16. Table 1.1 compares the characteristics of HIFAR and the replacement reactor in terms of the

project objectives.



Table 1.1 Comparison of HIFAR and the Replacement Reactor

Proposal Objective >
Maintain and enhance health care
benefits

Advice to government in support of
nuclear policy

Maintain a regional neutron beam
research facility as a centre of
excellence

Enhance research and educational
opportunities

Isotopes for industry and
environment

; ' HIFAR < N . -
• Unable to meet demand for

radiopharmaceuticals beyond
about 2004

• Limitations in product range due
to low neutron flux

• Quality of nuclear technical
advice to government limited by
the outdated technology of the
HIFAR reactor and by
deterioration of a credible
presence required for
international affairs

• HIFAR is now technologically
obsolete with capabilities below
modern standards

• HIFAR, through the Australian
Institute of Nuclear Science and
Engineering (AINSE) has made
a major contribution to
university research and training

• Availability of HIFAR has
contributed to significant
benefits to Australian industry

- ,v Replacement Reactor ^ -
« Satisfy foreseeable domestic and regional

export demand
• Enhanced flux would enable production of a

greater range of radiopharmaceuticals,
including emerging therapeutic products

• Reliability and broad range of procedures,
and hence savings to health services arising
from a local Australian source

• Without local source, procedures needing
short-lived
radioisotopes/radiopharmaceuticalsnot
possible

• Advice to government based on modern
technology

• Support for regional nuclear technical
cooperation and training including nuclear
safety and radiological protection, safety
culture, emergeft^y response and waste
management • '

• Leading nuclear technological position
facilitates strong Australian presence within
the International Atomic Energy Agency

• Strong technical base for enhanced nuclear
safeguards implementation

• Would be commissioned at a time when
there is a growing shortage of high quality
neutrons around the world, with increasing
scientific usage

• Would have 'cold' and potentially 'hot'
neutron sources to greatly enhance research
opportunities.

• Would assist in solving problems for
Australian industry, with appropriate
intellectual property protection

• Would provide an enhanced opportunity for
young researchers to develop their research
talents in leading edge science and
technology

• Without local source, lack of potential to
train students in cold neutron applications, a
major field internationally with industrial
benefits

• Without a local neutron source, Australian
research students would be dependent on
high demand, limited access overseas
facilities and access would be very limited

• Nuclear based industrial and environmental
activities are expanding; the replacement
reactor would enable this trend to continue

• Higher flux would enable the production of
some additional isotopes for industrial use

• Would ensure the ongoing development of
nuclear technology, which in turn supports
the development of other generic
technologies such as nanotechnology and
new materials technology with multiplier
effects to industry



1.4 Alternatives to the Replacement Research Reactor

17. All potential alternatives to a replacement research reactor were considered but none of

these could satisfactorily meet the broad range of Australia's needs for a neutron source into

the next century. Full details of the alternatives and options can be found in Chapter 6 of

both the Draft EIS and the Supplement to the Draft EIS.

18. The potential alternatives to a pool type replacement research reactor at Lucas Heights can

be grouped into the following categories:

B technologies - alternative technologies and techniques for the production and supply of

nuclear services and products, in particular spallation sources and cyclotrons;

H sources of nuclear products and services - alternative sources such as importing products

from overseas, using overseas services for industrial applications, and using overseas

facilities for scientific research;

H reactor types - different reactor types, designs and capacities;

B sites - alternative sites outside and within the Lucas Heights Science and Technology

Centre;

• refurbishing HIFAR.

19. The proposal is for a multi-purpose facility that is required to address a wide range of

objectives and needs. It is important to distinguish between any alternative that may address

all of the objectives or needs, and those which would only address some.

20. To assess the alternatives against the objectives, criteria were derived from these objectives.

These are provided in Table 1.2.

21. An assessment of each alternative, in terms of these criteria, is summarised in Attachment 1

to this submission.

Reasons for Adopting Proposed Action

22. Other alternatives and options that were addressed relate specifically to the actual design of

the replacement reactor, siting and waste management. These include alternative reactor

types and designs, alternative sites within and outside the Lucas Heights Science and

Technology Centre and alternative fuel and waste management strategies.



Table 1.2 Objectives and Criteria Used to Assess Alternatives to the Replacement Reactor

J;'^,%,\ ' , > ^Proposal Objective - ' " -
A. Maintain and Enhance Health Care Benefits to

the Community

B. Maintain Strategic National Interest

C. Provide a world-class Neutron Beam Research
Facility

D. Provide Research Training Facilities

E. Provide Industrial Isotopes and Facilities for
Irradiation Services for Industry and the
Environment

F. Construct and Operate to meet Health, Safety,
Environmental, Quality Standards

'"%*• , \ '-v ?-^-' • Criteria - - * *--
1. Ability to produce diagnostic and therapeutic

radiopharmaceuticals:
to meet existing demand;
to meet projected future demand;
to meet user expectation for reliability (provision of
a full range of products); and
in a cost effective manner

ii. Ability to produce new isotopes for medical research,
diagnosis and therapy

i. Ability to fulfil international nuclear non-proliferation and
safeguards obligations in accordance with the Treaty on the
Non-Proliferation of Nuclear Weapons,

ii. Ability to maintain and enhance Australia's nuclear expertise
and knowledge in order to provide ongoing advice to the
Commonwealth government on nuclear issues.

i. Ability to meet existing and future needs of the scientific and
industrial research community.

i. Ability to meet existing and futufre neutron science research
training needs. \ >'

i. Ability to meet existing and future demands for:
neutron activation analysis;
neutron transmutation doping of silicon;
neutron beams for industrial applications; and
isotopes for industry and environmental
applications.

i. Ability to comply with relevant health and safety legislative
requirements and standards,

ii. Ability to comply with relevant environmental legislative
requirements and standards (including consistency with
ecologically sustainable development principles).

23. Assessments have shown that replacing HIFAR with a pool type reactor on the Lucas

Heights site is the only option that meets all the objectives, uses proven technology, and

fully satisfies the siting criteria in the most cost effective manner.

24. In the context of the assessment it should be noted that:

B limited refurbishment of the 40 year-old HIFAR to meet modern operation and safety

system standards would involve an expenditure of more than half the cost of a new

reactor, would still leave Australia with dated reactor technology and carry the economic

risk of premature component failure with loss of the investment. Such a limited

refurbishment would not increase the neutron flux and would therefore not meet major

stakeholder requirements;

• the agreed arrangements between Australia and the United States for the return of further

United States-origin HIFAR spent fuel to the United States are dependent on ongoing



action toward a replacement nuclear research reactor operating with low-enriched

uranium fuel and closing the operation of HIFAR which uses high-enriched uranium fuel;

• the identified spent fuel management strategy is cost-effective and consistent with

Government policy and community expectations; and

• the preferred site within the Lucas Heights Science and Technology Centre satisfies all

the applicable siting criteria.

25. Duplication of the reactor and its associated radiopharmaceutical production infrastructure at

another site would lead to at least a doubling of the capital cost of the required facilities plus

an increase in annual operating costs of several tens of millions of dollars, due to the

operation of two nuclear sites.

1.5 Justification for the Replacement Research Reactor

26. Given the multi-purpose nature of the replacement reactor, the benefits and impacts are

diverse. No single benefit can be used in isolation to justify the need for the project. Like

HIFAR, the replacement research reactor will serve primarily as a source of neutrons for the

production of medical and industrial isotopes, for scientific and industrial research, for

training, and to support Australia's national interest and strategic needs.

Science Benefits

27. Neutrons produced by medium flux research reactors are recognised internationally as a

unique and broadly applicable scientific tool for leading edge, basic and applied

investigations across a wide range of scientific and technological disciplines in soft matter,

materials and engineering science, physics, chemistry, biology, medicine and environmental

science. Medium flux research reactors are an invaluable source of new science and new

techniques worldwide, eg Australian scientists are currently applying neutron diffraction

techniques in research on the fundamental structures and functioning of condensed and soft

matter including high temperature superconductivity, function of battery materials, structure

of polymer blends and performance of drilling muds. It should be noted that, neutron

studies are complementary to X-ray methods for studying the structure and dynamics of

matter.



28. The availability of a modern Australian research reactor will ensure the ability to study a

broad range of new and emerging materials locally as well as develop an understanding of

important industrial processes. This would contribute to the basic technological capacity of

Australian industry and assist it to maintain a leading, cost effective edge in the next

century. Neutron techniques are applicable to a range of emerging materials in the

aerospace, automotive, biotechnology, petrochemical, food technology and

telecommunication fields.

29. Scientists in Australia will benefit not only from access to a local facility of international

significance, but also, as a consequence of the enhanced quality of their work, they would

attract international peers to work with them in Australia, thereby establishing important

networks and enabling them to gain access to the complementary facilities elsewhere. The

replacement research reactor, as a National Facility like HEFAR, would be an important

element of Australia's overall scientific infrastructure.

Nuclear Medicine and Health

30. Australia has played a leading role in the early development of nuclear medicine and is

considered an advanced country in the utilisation of nuclear medicine. ANSTO has well

established production infrastructure and radiopharmaceutical supply arrangements and for

over 35 years has been providing to the Australian health and medical sector,

radiopharmaceuticals including:

• the production of iodine-131, which is used as a therapeutic agent for thyroid cancer;

" the production of Quadramet, a samarium-153 labelled agent for palliation of bone pain

caused by breast, lung and prostate metastases. Australia was the second country to

register this agent for general marketing approval;

• the production of both yttrium-90 and holmium-166 containing microspheres, which are

in clinical use for the therapeutical treatment of liver cancer. These agents are joint

Australian developments between ANSTO and medical clinicians.

31. ANSTO currently produces about 350,000 patient doses of reactor-produced

radiopharmaceuticals annually (mainly molybdenum-99 for generation of technetium-99m)

together with 80,000 patient doses of cyclotron-produced radiopharmaceuticals.



10

32. Despite some competition from overseas sources for some of the longer lived isotopes,

ANSTO has maintained its role as the major cost-efficient domestic supplier by developing

a strong distribution network and an appropriate range of radiopharmaceutical products.

This is due to the reliability and cost effectiveness of its products and services and its ability

to trial new radioisotopes locally for early introduction into Australia. It is estimated that

ANSTO provides 85 to 90 percent of Australia's radiopharmaceuticals, providing 100

percent of iodine-131 and 90 percent of technetium-99m in the form of molybdenum-99

generators to the marketplace. In addition to the Australian market, the Australian

radiopharmaceutical industry has also developed a significant regional market for these

longer-lived products.

33. ANSTO does not produce all the isotopes needed within Australia for>adiopharmaceuticals,

some are imported. However, the importation of a number of shorter-lived isotopes is not

practical. Further, where a shipment delay occurs, the activity of the isotope may have

decayed to levels that leave it useless, or at best cause a substantial increase in the cost of the

product as more is used per patient dose.

34. Additional benefits to health care would be derived from the development of new

radiopharmaceutical and drug delivery systems.

35. Estimates of the annual economic net benefit from medical radioisotopes range between $8

million and $10 million currently and are expected to increase to between $27 million and

$32 million in 2005/06. These figures exclude the economic benefit arising from lives

saved, improvements in quality of life, minimisation of hospital stays and the contribution to

maintaining a research network across Australia. The total Australian radiopharmaceutical

market, including the complementary non-radioactive cold kit component supplied by other

companies, is expected to grow to over $40 million annually over the next 10 years. In

addition, the export of some longer lived radiopharmaceuticals to nearby countries was

assessed to expand, with the potential regional market for radiopharmaceuticals expected to

increase to more than $150 million annually over the same period based on the projected

increase in demand. This growth will be kept under review in the context of the recent

economic problems in Asia.
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National Interest

36. ANSTO is the prime provider of nuclear technical expertise and advice to the Government

and ANSTO's competence arises directly from the operation of a research reactor. In

addition to ANSTO, the Government looks for technical expertise and advice from a number

of other agencies, including the Nuclear Safety Bureau and the Australian Radiation

Laboratory (which are being subsumed by the Australian Radiation Protection and Nuclear

Safety Agency, ARPANSA) and the Australian Safeguards Office.

37. Arising from its overall mission, ANSTO maintains a number of core competencies within

the areas of:

• nuclear research reactor operation;

• nuclear safety; '; ,•

• radiation protection;

• radioactive waste management; and

• transport of radioactive materials.

38. These core competencies are underpinned by the operation of a research reactor, and support

technologies and areas of expertise of high priority to Australia's national nuclear related

strategic interests.

Industry

39. Scientists at the Lucas Heights Science and Technology Centre have been closely involved

in developing radioisotope applications and successfully transferring these applications to

industry. By way of example;

• A significant spin off from research activity from the mid 1960s was the development of

a range of nucleonic (or radioisotope) gauges for the minerals processing and coal

industries. This was undertaken by the Australian Atomic Energy Commission (AAEC)

and the Commonwealth Scientific and Industrial Research Organisation (CSIRO) at the

Lucas Heights Science and Technology Centre. The gauges, marketed by Amdel Ltd and

MCI Ltd, contribute more than $7.5 million annually to Australia's export income. The

Australian mining industry benefits from this technology through productivity increases

estimated to be worth about $50 million annually. These developments led to a number
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of awards, culminating in the Australia Prize in 1992. Such achievements would not

have been possible without direct access to the isotope sources and engineering

infrastructure developed around HEFAR.

• The field of radioisotope tracing, which complements applications of installed nucleonic

gauges, has also developed over the years. In 1989, Tracerco Australasia (now ANSTO

Process Diagnostics) was formed as a partnership between ANSTO and ICI Australia

(now ORICA) for the commercial exploitation of the technology. The business operates

in most States of Australia, New Zealand and Asia. The technology is based primarily on

reactor produced isotopes. The volume of business is steadily increasing and is leading to

significant savings to Australian industry. Sales now exceed $1 million annually and the

economic multiplier of such services has been estimated by ICI(UK) to be as high as

20:1. Because of recent realignment of its business activities, ORICA withdrew from the

partnership in late 1998 and ANSTO is presently discussing future participation with

other business organisations.

40. ANSTO continues to provide a range of services to industry, for example:

• ANSTO carries out neutron transmutation doping for the production of semi-conductor

material from ultra-pure silicon. It is widely recognised that the use of neutrons produces

a more uniform, and therefore a better product, than alternatives. Irradiation services

currently generate income of $2.5 million annually.

• ANSTO is providing a range of sterilisation, radiation dosimetry and irradiation services

to industry and government using reactor produced isotopes. As an example, ANSTO

has adapted to local conditions, the sterile insect technique for the control or eradication

of fruit fly. The project is being underwritten by the Tri-State Venture (NSW, Victoria

and South Australia with the Commonwealth) and applied to the maintenance of the fruit

fly eradication zone in the Riverina. Flies are bred in a purpose built facility at Camden

by the NSW Department of Agriculture; ANSTO provides precision irradiation services.

• ANSTO has recently won a major contract to the value of $20 million to supply Thailand

with specialised radioisotope handling facilities associated with their new nuclear

research centre. The awarding of this contract was based on ANSTO's reputation for the
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reactor production and subsequent downstream processing of pharmaceutical quality

radioisotopes.

• ANSTO is collaborating with consulting engineers in investigating the impact of

pollutant release on the coastal zone. The approach involves the development of

predictive mathematical models and their validation using radiotracer techniques.

Examples include investigation of the transport and dispersion of sewage released from

ocean outfalls in Sydney and Hong Kong. Most recently, interest has focused on

extending the range of application of transport computer codes to the detailed study of the

deposition of contaminant particles in the immediate vicinity of the sewage outfalls, and

the transport of sand and sediments under extreme sea (storm) conditions. Validation of

complex models using short-lived radiotracers is an essential element of this research.

41. The impact of reactor-based products and capabilities extends beyond activities at the Lucas

Heights Science and Technology Centre. The Industry Commission (1995) indicated that

the rate of return from industrial research and development is likely to be of the order of 150

percent, with the social return, that is, the permanent increase in national output generated

by a unit increase in the stock of knowledge as a further 50 percent return. Access

Economics suggests that the economic benefit from such research is usually in the range of

two to five times the cost.

Support for Small and Medium Business

42. Several research activities and services based on nuclear technology provided the basis of

the operation of small business as shown in Table 1.3.

1.6 Replacement Reactor Description

43. While the generic design requirement is for a pool type reactor, the detailed design for the

replacement reactor can only be finalised after the successful tender has been selected and

will involve ongoing interaction between ANSTO and the reactor vendor. The philosophy

adopted for the replacement research reactor is to design the facility to meet Australia's

current and future needs for a neutron source in a manner that meets all health,

environmental and safety standards. In this regard, the needs are defined primarily in terms

of performance and safety characteristics and the outputs required of the reactor, rather than

prescribing in detail a specific design. Each of the four reactor vendors pre-qualified to
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tender will be required to ensure that the reactor design and construction are based upon

proven design, construction and operating criteria, in accordance with national and

international design and construction standards and codes of practice. A detailed evaluation

of proposed designs will be undertaken prior to a selection of the successful tenderer and the

finalisation of the contract to design and construct the replacement reactor.

Table 1.3 Applications for Small Business

Application
On-line analysis for
mineral industry
(AAEC/CSIRO)
Coalscan technology
(AAEC/CSIRO)

Industrial applications of
radioisotopes

Neutron activation analysis
in HIFAR

Field monitoring
radioisotope equipment

Radiation dosimetry
services

Off-shore radiotracing

Fission Track Analysis -
Oil Exploration

Benefiting Business
Amdel

MCI Ltd

Tracerco Australasia (a
joint venture between
ANSTO and ORICA)
Becquerel Ltd

Minekin Australia

Steritech Ltd

Unisearch WRL

Geotrack International

Years of Application
mid-1970s onwards

1981 onwards

1989 onwards

1987 onwards

1992 onwards

1960s onwards

1990s onwards

1980s onwards

Economic Benefit of Application
Total export income $7.5 million
annually

Economic benefits to Australian
industry of the minerals and coal scan
technologies estimated at $50 million
annually
Sales currently $1 million annually.
Sales growth in recent years averaged
over 10 percent
Over 25,000 samples assayed
annually with substantial benefit to
mining exploration companies
Minekin Australia and ANSTO are
providing equipment principally
through the International Atomic
Energy Agency (IAEA). Current
sales about $180,000 annually
ANSTO provides this essential
service to Steritech on a commercial
basis
ANSTO supports WRL in post
commissioning trials of sewage
outfalls for Sydney Water and
Montgomery Watson Hong Kong.
ANSTO component about $70,000
annually
ANSTO provides an essential thermal
neutron irradiation service - overall
benefit in access of $1 million

44. The selected reactor design will be required to satisfy the following safety and performance

requirements:

• the reactor safety criteria and standards set initially by the Nuclear Safety Bureau (now

subsumed by the ARPANSA legislation and regulations);

• safeguards and other requirements consequent to Australia's obligations as signatory to

international treaties and conventions relating to issues such as nuclear non-proliferation,

reactor safety and waste management;

• the regulatory requirements concerning environmental monitoring and controls; and
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• operational safety and efficiency.

45. The safety philosophy for the replacement reactor involves choosing a design that:

• maximises inherent safety features;

• meets internationally agreed safety objectives for research reactors;

• is subject to independent regulatory oversight of the safety of the replacement reactor;

and

• satisfies internationally accepted safety criteria and standards throughout the process of

design, construction, commissioning, and operation of the reactor.

Specifications

46. A summary of some of the key features specified for the replacement reactor and their

comparison with HEFAR are shown in Table 1.4.

Table 1.4 Comparison of Main Features of the Replacement Reactor with HIFAR

Feature
Reactor Type
Reactor Power
(heat output)
Peak Neutron Flux'
Fuel Enrichment2

Core

Reflector
Number of neutron beam
instrument positions
Neutron Guide Hall
Beamline Geometry
Cold Neutron Source
Hot Neutron Source
Radioisotope production

HIFAR
Closed Tank

10 to 15 Megawatts thermal

1 x 10H

High (60 percent)
Loose array of fuel elements

(Large spaces between elements)
Heavy water cooling/moderation

Heavy water
11 (maximum)

No
Radial

No
No

Replacement Reactor
Open Pool

Maximum of 20 Megawatts Thermal

Atleast3xlO1 4

Low (less than 20 percent)
Compact array of fuel elements
(Little space between elements)
Light water cooling/moderation)

Heavy water4

17 (with provision for an increase)

Yes
Tangential

Yes
(3)

Four times greater for Mo-99i

Higher flux for Ir-1926 production
Other isotope production capacity as

identified by the user groups

Source: ANSTO, 1993: Department of Industry Science and Tourism and ANSTO, 1998.
Notes: 1. Neutrons per square centimetre per second in the reflector.

2. Enrichment refers to the content of Uranium-235. Material at 20 percent or greater enrichment is
called high-enriched uranium, while below 20 percent the material is described as low enriched
uranium.

3. The requirement for a hot neutron source would be dependent on the priorities given to the
research facilities recommendations of the Beam Users Consultative Group.

4. Some vendors may offer a reflector design which also includes beryllium in combination with
heavy water.

5. Molybdenum-99.
6. Iridium-192.
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1.7 Environmental Evaluation

Overview of Environmental Impacts and Management Measures

47. Construction of the replacement reactor will take approximately three years and will directly

affect an area of approximately four hectares within the existing Lucas Heights Science and

Technology Centre. This construction period is feasible but is considered a relatively short

time scale for a major infrastructure development with the operational life of the

replacement reactor (at least 40 years). With the implementation of environmental

management measures listed in Attachments 2 and 3 and the continuation and augmentation

of existing environmental management systems at the Lucas Heights Science and

Technology Centre, the overall environmental impact of the construction of the reactor

facility will be relatively minor (Chapters 8, 17 and 18 of the Draft EIS and Chapter 18 of

the Supplement to the Draft EIS). X

48. In general, construction of the replacement reactor will result in direct, short-term, localised

and small scale impacts to soils, air quality, flora and fauna, traffic and transport,

infrastructure and services, noise and visual and landscape. Management initiatives will

restrict any impact on surface and groundwater quality and on general waste management.

A small area of soil contaminated with hydrocarbons, noted in Chapter 17 of the Draft EIS,

would require on-site remediation. Management measures proposed in Attachment 2 are

suitable for minimising the scale of impact associated with the reactor facility and are

considered to have a high level of reliability.

49. As noted in Chapter 17 of the Draft EIS, there will be no impacts on Aboriginal and non-

Aboriginal cultural heritage or on local planning and land use as a result of the construction

and operation of the replacement reactor.

50. The environmental issues associated with operation of the replacement reactor relate mainly

to waste management, hazards and risks and decommissioning. The scale of potential

impacts in these areas would be small, however, they may apply over long time frames. In

response to the potential impacts identified in the Draft EIS, ANSTO has made a number of

commitments inter alia: to reduce, reuse and recycle non-nuclear waste wherever possible;

to comply with all relevant legislative and regulatory requirements; to ensure all radiation

exposures and hazards and risks are kept As Low As Reasonably Achievable (ALARA
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principle); and to ensure community consultation is maintained, both during construction

and subsequent operation of the proposal. In addition, activities associated with the design,

construction, commissioning and operation of the replacement reactor will be licensed,

monitored and regulated by ARPANSA.

1.8 Consultation

51. Extensive public consultation was undertaken during the environmental assessment of the

replacement reactor. It included identifying the issues of interest or concern to the local

community, developing appropriate information, communicating that information,

consulting with the community and seeking feedback. Direct contact and two-way exchange

of information with the community occurred through meetings, information days, displays at

shopping centres, a telephone information line, the internet, newsletters, by responding to

written submissions and other measures as outlined below. The community consultation

process during the preparation of the Draft EIS was independently reviewed and, as a result,

the program was even further strengthened during the public exhibition phase of the Draft

EIS.

52. The public review process for the Draft EIS was supplemented by three independent expert

technical peer review reports commissioned by Environment Australia. These reports were

released in October 1998 to coincide with the period of public review and to assist others in

preparing submissions. The role of these reports, by the International Atomic Energy

Agency, CH2M Hill and Parkman UK, was to provide independent technical reviews on

different aspects of the proposal and Draft EIS.

53. The consultation strategy that was implemented during the preparation of the Draft EIS and

during the public review period was designed to keep the community involved throughout

the whole EIS process. This consultation process included the following elements:

• Community Letter - A letter from the Chief Executive Officer of ANSTO about the

replacement nuclear research reactor and spent fuel management was letterboxed to

21,000 local households in October 1997;

• EIS Guidelines - National and local newspaper advertisements detailed information about

the EIS and invited interested persons to respond to the EIS guidelines established by

Environment Australia;
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Project Newsletters - Three project newsletters were disseminated to the surrounding

community within the Sutherland Shire. The first newsletter was delivered to

approximately 21,000 households in February 1998, describing the proposal and the EIS

process. The second newsletter was distributed to approximately 41,000 households in

June 1998, also describing the proposal and the EIS process as well as summarising the

main community concerns and outlining forthcoming consultation events. The third

letter was distributed to 41,000 households in August 1998 and outlined arrangements

for public consultation on the Draft EIS;

Advertisements - The proposal, the Draft EIS consultation process, newsletter availability

and consultation participation including details of mobile and library displays were

advertised within local St George, Sutherland, Menai and Engadine newspapers as well

as the Sydney Morning Herald, The Australian and the Daily Telegfaph during February

1998. This was aimed at informing the greater community of the proposal and the EIS

process. Subsequent advertising occurred in relevant local newspapers to alert the

community to specific events;

Telephone Information Line - A toll-free, dedicated telephone information line was set up

to promote participation of the greater community. The telephone information number

was advertised within the newsletter and newspaper advertisements;

Internet Home Page - A web site with an e-mail address was set up during February 1998.

This information medium was designed to include details of the proposal and the EIS

process as well as being able to send submissions on the proposal via e-mail;

ANSTO Open Day - Following specific advertising in the local media and cinema

screens, ANSTO held Open Days in May 1998 for industry, academia and the general

public;

Stakeholder Meetings and Briefings - Stakeholder groups included the Sutherland Shire

Council, ANSTO-Community Forum, People Against a Nuclear Reactor, and the Health

and Environment Committee of Sutherland Shire Council. These meetings were

designed to outline the proposal and the EIS process in order to help the participants

formulate questions and comments;
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Mobile Displays and Information Days - Six mobile displays and information days aimed

at providing detailed information on the proposal and the process to the community by

providing direct contact with the EIS team;

Workshops - A series of workshops was intended to review the results of the first three

months of consultation. Due to the lack of interest from state and local government,

stakeholders and the community the workshops turned into a forum for informal

discussions;

Library Displays - Nine library displays were conducted during the public consultation

period. The displays were held at local Sutherland Shire Libraries and the Central

Libraries of Hurstville, Campbelltown and Wollongong. Each display was approximately

three hours long and personnel were available to provide inforpiation on general or

technical issues; ' '

The public consultation process during the preparation phase of the Draft EIS was

independently reviewed by Twyford Consulting and a report was publicly released. The

recommendations made for further strengthening of the consultation process during the

public exhibition of the Draft EIS were implemented. The key recommendations and

responses were:

Keeping Local Business Informed - An information letter about the replacement nuclear

research reactor proposal, together with a copy of the Draft EIS Overview, were mailed

to several hundred local Sutherland Shire businesses inviting them to participate in the

EIS process;

Encouraging Genuine and Open Dialogue between Community Groups and Proponents -

Through Keys Young Pty Ltd, an experienced social research firm familiar with

Sutherland Shire Community, local community groups and representatives were kept

informed about the EIS consultation program and personally invited to participate in its

main activities;

Radio Debate - A public debate occurred on the evening of Wednesday, 14 October

1998, at the studios of Sutherland Shire's community radio station (2SSR FM). The live

uninterrupted debate, which exceeded an hour, was facilitated by one of the station's

senior presenters with representatives from ANSTO and People Against a Nuclear

Reactor who discussed questions the station had received from listeners and the local
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community. Free audio-cassette copies of the program were distributed to interested

parties;

• Public Discussion Groups - A series of four public discussion groups on specific topics

associated with the proposal were advertised in the Sutherland Shire media and canvassed

with a wide range of stakeholders and interested groups during the exhibition period.

One of these discussion groups was cancelled due to insufficient registrations of (three)

people. The other three groups attracted 15, 15, and seven participants accordingly, of

whom the vast majority were People Against a Nuclear Reactor members. The

discussion groups were organised and facilitated by Keys Young. The venue was

centrally located with times and dates designed to maximise convenient participation.

The issues to be raised at the discussion groups were developed at prior focus group

discussions facilitated by Keys Young. ;

H Public Speaking - ANSTO staff presented information on the EIS and the replacement

nuclear research reactor and interacted with members of more than 100 community

service clubs;

• ANSTO Staff Briefings - In recognition of the large number of ANSTO staff and their

families living within close proximity of the Lucas Heights site, a number of briefing

sessions were organised to keep this stakeholder group informed on the EIS;

• Precinct Committees - Eight representatives of precinct committees from within the

Sutherland Shire were interviewed to provide additional information on the proposal in

general and the EIS process in particular;

H Supplement to the Draft EIS - This report addresses 350 detailed issues from 935

submissions from the community, professional and special interest groups, local and state

government and stakeholders.

Summary of Community Consultation

54. The public consultation, during the EIS process not only exceeded the requirement of the

Environment Protection (Impact of Proposals) Act 1974, but also included additional

initiatives to enhance community opportunities for consultation. The focus groups, public

discussion groups and radio debate are examples of this.
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55. Under both Commonwealth and NSW legislation, the EIS was only required to be exhibited

for a period of 28 days. Notwithstanding this, the Draft EIS exhibition period extended for a

period of 85 days, or three times longer than the legislation required. In addition,

submissions were accepted for two weeks after closure of the period.

56. Ongoing community consultation will be a feature of ANSTO's approach as the proposal is

developed through the detailed design, construction and commissioning stages of the

replacement nuclear research reactor project. This consultation process will include the

following features:

• the liaison committee will continue to provide community interaction and information

exchange;

• the internet home page will provide updated information on the project;

• further open days and site visits will be available to the public; and

• project updates will be distributed through the community in the form of a newsletter.

57. Since two-thirds of ANSTO staff live in the local areas, the dissemination of information by

informal contacts has been, and will continue to be, an important mechanism for community

awareness of all ANSTO activities.

58. ANSTO remains committed to ongoing consultation with all communities potentially

benefiting from, affected by or interested in its operating environment. ANSTO is also

committed to ongoing effective consultation with the wider Australian community and all

tiers of government, business, science and technology, education and media sectors of the

Australian community. ANSTO will continue to support a wide range of existing and

additional community consultation activities. These include: the ANSTO Community

Forum; site visits; regular open days; public discussions on specific topics of relevance;

local community radio; speaker program; toll free phone inquiry facility; web page;

exhibitions and displays; safety seminars for schools in the local community and exercises in

conjunction with NSW emergency services; work experience placements for university and

high school students; ecological monitoring of air and marine environments; as well as

producing regular publications on topics specific to its operations and making these

available to appropriate sections of the community.
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1.9 Proposed Revenue Generation

59. There are two types of revenue generated by ANSTO, direct revenue to ANSTO as a result

of sales of products such as radioisotopes and services, and enhanced revenues accruing to

industry as a result of the contributions made by ANSTO to their operations.

60. There has been widespread diffusion of nuclear-related technology to the general scientific

and industrial communities with significant benefits to the Australian economy. Most has

required neutron-based analysis to develop the product or process. Without a replacement

reactor, the diffusion process would be substantially slowed and the benefits limited.

61. Access Economics recently estimated some of these expected benefits. The study indicated

that the current benefit from HIFAR is at least $50 million annually to the process

industries. Investigating the impact of selected recent research projects in mining and other

specified industries, Access Economics identified the greatest impact has been to the mining

sector with an estimated annual gross economic benefit of a further $100 million or more.

The identified impacts on industry sectors other than mining from the selected research

projects were each in the order of $25 million annually.

62. Benefits of this order are ongoing. The study also concluded that significant economic

benefits also appear to flow from other ANSTO activities not specifically included in the

study and that enhanced levels of gross economic benefits would be likely to flow if a

modern reactor facility was available.
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2.0 TECHNICAL INFORMATION

2.1 Location and Title

Location

63. The replacement research reactor will be located within the 70 hectare Lucas Heights

Science and Technology Centre (LHSTC), on a site adjacent to that of the existing reactor,

HEFAR. The Lucas Heights Science and Technology Centre is situated in the local

government area of Sutherland Shire, approximately 30 km south-west of Sydney's central

business district (See Figure 2.1, Note: For a colour version of this figure, please refer to

the Draft EIS, page 1-4).

64. The Centre is surrounded by a buffer zone of radius 1.6 km centred on the HIFAR reactor.

This buffer zone within which there is no residential development^ will continue to be

maintained around the replacement reactor. Land uses within the LHSTC are directly

related to science and technology research. Outside of the Centre, a variety of approved

land uses occur within the 1.6 km buffer zone and its environs (Figure 2.2, Note: For a

colour version of this figure, please refer to the Draft EIS, page 13-14).

Existing Land Uses and Ownership

65. With the exception of an area of land to the east of the Woronora River, nearly all of the

land within the buffer zone is owned and administered by ANSTO. Land to the west of

Heathcote Road within the Holsworthy Military Area is owned by the Commonwealth and

administered by the Department of Defence, while a small portion is controlled and

managed by Australian Estate Management on behalf of the Department of Administrative

Services.

66. The northern parts of the local government area bounded by the Georges River are

predominantly urban with interspersed areas of open space, dedicated to recreation,

environment protection and National Park. The southern parts of the Sutherland local

government area are dominated by Heathcote and Royal National Parks. Industrial areas are

concentrated along the Kurnell Peninsula, at Taren Point and Kirrawee. The regional

commercial and shopping centre for Sutherland is at Miranda, while the district centres

closest to Lucas Heights are at Engadine, Menai and Gymea.
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2.2 Scope of Work

67. The project includes all works necessary for provision of a functioning research reactor

facility, including the buildings, provision of interfaces with existing site infrastructure, and

the necessary plant and equipment.

Reactor Facility

68. The replacement reactor will be a pool type reactor wherein the reactor assembly is located

near the bottom of a deep pool of demineralised water. The pool type construction provides

a high level of inherent safety while facilitating ease of materials handling and, in due

course, decommissioning at the end of the reactor's operational life.

69. The main elements of the reactor facility will include: vv

• buildings and structures comprising:

a reactor building;

reactor and service pools;

a neutron guide hall;

a stack;

cooling towers; and

infrastructure additions, such as a workshop and office accommodation;

• the reactor assembly comprising:

an array of fuel elements called the reactor core;

the control and shutdown neutron absorbers;

the neutron reflector;

the cooling systems for the reactor core and the neutron reflector;

the reactor control and instrumentation system;

the reactor safety systems;

B the neutron beam experimentation facilities.

Infrastructure Facilities

70. The new reactor will be integrated into the following existing support infrastructure at

ANSTO which will be modified if required, to meet all statutory requirements:
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• Isotope separation in Building 23;

• High activity cells for Molybdenum-99 separation in Building 54;

• High activity cells for inspection and maintenance of components in Building 41;

• Isotope research in Buildings 19, 23 and 76;

• Fire response from Building 8 at the main gate and training in Building 21 area;

• Emergency control centres at Buildings 53 and 8;

• University research via Australian Institute of Nuclear Science and Engineering in

Building 5;

• Safety support from Buildings 55 and 4;

• Decontamination facilities in Building 20; '; ,•

• Effluent control from Buildings 11 and 12;

• Radioactive waste stores at Buildings 27 and 54;

• Environmental research in Buildings 21 and 34;

• Meteorology in Buildings 44 and 47;

• Physics research in Building 5 8;

• Materials research in Building 3;

• Computer support from Building 51;

• Reception centre and public relations facilities in Buildings 1 and 65;

• Engineering Design, Testing and Workshops in Buildings 3, 4, 25, 26 and 63;

• Administration buildings for corporate support in Buildings 1,18 and 25;

• Library and Information management in Buildings 1 and 51;

• Canteen and staff amenities around Buildings 35 and 52;

• Business and Technology Park;

• Fencing and security patrols;

• Access roads, car-parks and pathways;
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• Site landscaping and native plant environment;

• Bushfire control systems;

• Public address system;

• Telephones and communications systems;

• Computer networks;

• Alarm and safety systems;

• Access control, intruder alarm and security systems;

• Mains and stand-by power systems;

a Stormwater collection and bund systems;
v *

• Water mains;

• Compressed air and pneumatic systems;

• Nitrogen and other gases;

• Petrol bowsers;

• Liquid waste treatment systems;

• Low level waste store;

• Intermediate level waste store;

• Gaseous waste treatment systems;

• Temporary construction facilities.

2.3 Site Selection and Description

71. The site for the replacement reactor is an area of approximately four hectares, located at the

western end of the Lucas Heights Science and Technology Centre. It is bounded by

bushland to the north, south and west, and by the developed area of the Centre to the east.

An internal road, Mendeleeff Avenue, runs along the eastern perimeter of the site, while Old

Illawarra and New Illawarra Roads pass close to the northern boundary. The site is partly

vegetated with low heathland shrubs and dry woodland including an overstorey of several

medium size trees, ranging in height from 10 to 15 metres.
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2.4 Zoning and Approvals

Land Acquisition

72. There is no requirement for acquisition of additional land to accommodate the replacement

reactor or to maintain the 1.6 km buffer zone around the reactor.

Local Planning

73. As noted earlier and detailed in Chapter 13 of the Draft EIS, the Lucas Heights Science and

Technology Centre and the associated buffer zone lie within the local government area of

Sutherland Shire Council. Planning at the local level is controlled by the Sutherland Shire

Council, primarily through statutory planning instruments. Development of the replacement

research reactor by ANSTO on land owned by ANSTO would not be subject to these local

planning controls; nevertheless they indicate the type of development Council believes is

appropriate.

Sutherland Shire Local Environmental Plan, 1993

1A. The relevant local planning instrument is the Sutherland Local Environmental Plan 1993.

75. Zoning of land within and adjacent to the 1.6 km buffer is shown in Figure 2.3 {Note: For a

colour version of this figure, please refer to the Draft EIS, page 13-7). The Lucas Heights

Science and Technology Centre is zoned 5(a) - Special Uses (Research and Technology)

under the provisions of Sutherland Local Environmental Plan, 1993 as amended by

Sutherland Local Environmental Plan No. 50. The function of a "Special Uses" zone is to

provide for community services and facilities without adversely affecting residential areas.

The term is generally applied to land set aside for community and Government uses. The

following zonings apply to the rest of the land within the buffer zone:

• Special Uses 5(f) - Waste Recycling: applies to part of the area of the Lucas Heights

Waste Management Centre;

• Future Recreation 6(d): applies to part of the area of the Lucas Heights Waste

Management Centre east of Heathcote Road;

• Special Uses 5(a) - Military Uses: applies to the area of the Holsworthy Military Area

west and south of Heathcote Road;

" Special Uses 5(c) - Arterial Road: applies to New Illawarra and Heathcote Roads;
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• Environment Protection 7(a) - Waterways: applies to the Woronora River; and

• Environment Protection 7(b) - Bushland: applies to the remaining areas of the buffer

zone.

76. The above zonings control the range of uses that may be permitted by Council, or in some

cases identify uses that are prohibited.

77. Pursuant to Section 7A of the Australian Nuclear Science and Technology Organisation Act

1987, ANSTO is exempt from application of State or Territory laws where those laws relate

to the use of land, environmental consequences of the activities of ANSTO, radioactive

materials and dangerous goods, or certain types of licensing. ANSTO is however committed

to following NSW regulatory requirements where there is no Coriihionwealth legislation

such as the Clean Air Act 1961, and Clean Waters Act 1970 (and the requirements of the

various Regulations under these). These laws govern discharge of airborne emissions and

discharges of pollutants to waterways. ANSTO would continue to comply, as appropriate,

with these and other relevant Acts during the construction and operation of the reactor.

78. In its submission to Environment Australia on the Draft EIS, the NSW Government noted

that the "decision to proceed with the proposal would not appear to affect or alter the current

metropolitan, regional or local planning framework or directions as set out in various

strategic planning documents". It also noted that siting of the replacement reactor

immediately to the west of HIFAR would not involve, as a consequence, adjustment of the

existing buffer zones.

2.5 Compliance with Codes and Standards

International Atomic Energy Agency

79. The project will comply with all relevant Commonwealth regulations and in particular the

requirements of ARPANSA, all relevant Australian Standards, and where appropriate will

draw upon guidance from the International Atomic Energy Agency and from other

international and overseas national standards.

80. The International Atomic Energy Agency (IAEA) is an international body within the

framework of the United Nations that has a broad remit in the nuclear field, including
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developing and issuing international safety codes and guidelines for nuclear activities. Its

policy is that Governments should ensure "an adequate legal and regulatory basis for

overseeing the safety implications of the development of nuclear projects". The Agency

also states clearly that it requires the regulatory body to be independent of the reactor

operating organisation and further requires that the responsibility for the safety of the facility

rests with the management of the operating organisation, not the regulatory body.

81. The International Atomic Energy Agency provides extensive guidance on regulatory matters

in the form of publications outlining safety fundamentals, standards, guidelines and

recommendations.

82. The construction and operation of the replacement research reactor would comply with the

International Atomic Energy Agency's International Basic Safety Standards for Protection

Against Ionising Radiation and for the Safety of Radiation Sources and the requirements of

the International Commission on Radiological Protection, as incorporated into Australian

standards.

2.6 Reactor Products, Spent Fuel and Wastes

83. Radioactive waste, for legal and regulatory purposes, is defined by the International Atomic

Energy Agency as material that contains or is contaminated with radionuclides at

concentrations or activities greater than clearance levels as established by the regulatory

body, and for which no use is foreseen. These wastes can occur as gases, liquids or solids.

In recognition of the potential hazards associated with radioactive waste a rigorous system

of control and surveillance during the transfer, treatment, storage and discharge of

radioactive waste was set up from the beginning of activities at the Lucas Heights Science

and Technology Centre.

84. Management of the wastes for the replacement research reactor will ensure that all

applicable standards and regulatory requirements will be met. Gaseous emissions will be

controlled so that the off-site exposure will be less than 1 percent of the current National

Health and Medical Research Council public dose limit of one millisievert per year. The

techniques for achieving this are feasible, as confirmed by independently commissioned

peer reviews of the Draft EIS and international practice.
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85. Comprehensive detail on the treatment of reactor products, spent fuel, wastes and emissions

associated with the replacement research reactor and the isotope processing facilities can be

found in Chapter 10 of both the Draft EIS and the Supplement to the Draft EIS.

86. With regard to intermediate level liquid wastes, the process for solidification of the liquid

waste from molybdenum separation has reached the operational stage. This solidification

produces an intermediate-level solid radioactive waste in stainless steel canisters suitable for

interim storage. ANSTO has a longer term goal to convert these wastes to a more leach-

resistant form (synroc) suitable for storage in the national long lived intermediate level

radioactive waste store (proposed by the Commonwealth Government) and eventual

disposal in a geological repository.

87. ANSTO has reached agreement with COGEMA in France for the reprocessing of the non-

United States origin spent fuel from HDFAR as well as for spent fuel from the replacement

reactor. These arrangements take account of the fact that Dounreay in Scotland is no longer

accepting spent fuel for reprocessing. Further shipments of the United States origin HIFAR

spent fuel will be made to the US.

2.7 Nuclear Liability

88. In relation to nuclear liability, a Deed of Indemnity was signed on 27 August 1998 between

the Commonwealth and ANSTO in which the then-Minister for Industry, Science and

Tourism agreed that it was appropriate for the Commonwealth to indemnify ANSTO and

ANSTO Officers for nuclear related activities in accordance with the terms and conditions

set out in the deed. The Deed provides that "the Commonwealth shall indemnify and at all

times hereafter keep indemnified ANSTO and ANSTO Officers from and against any loss

(including legal costs and expenses), or liability, incurred or suffered by them arising from

any proceeding or claim by any person against them for injury to persons or damage to

property caused by Ionising Radiation, whether directly or indirectly". An ANSTO Officer

is defined to include an officer, employee, or agent of an ANSTO Contractor, and an

ANSTO Contractor is defined to mean a person or party providing goods or services directly

or indirectly to ANSTO.
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89. This means that any member of the public who has a claim against ANSTO for nuclear

related compensation may pursue that claim in an Australian court secure in the knowledge

that any judgement against ANSTO will be met by the Commonwealth of Australia.

2.8 Hazards and Risks

90. The results of the assessments made for the EIS confirm that the Lucas Heights site has no

negative features that would render it unsuitable for location of a replacement reactor and

that the consequences of the hypothesised most severe credible accident would not require

any countermeasures beyond the 1.6 kilometre buffer zone. Thus, no sheltering, evacuation

or issue of stable iodine tablets would be needed beyond the buffer zone.

91. These conclusions were also supported by the three independent peer reviews,

commissioned by Environment Australia which were conducted by the; International Atomic

Energy Agency in Austria, CH2M Hill, and Parkman of the UK. Major conclusions of these

reviews include:

» "On the basis of the available written information, discussion with key parties as well as

the brief site visit, it can be concluded that the site for the proposed reactor has no

negative characteristics which would make it unacceptable from a nuclear or radiological

safety point of view." (International Atomic Energy Agency 1998)

• "The report concludes that the Risks and Hazards assessment for the EIS has been carried

out using currently accepted methodologies and internationally verified computer codes.

The Reference Accident has been selected and analysed in detail, and is judged to be

appropriate for bounding any fault that can occur on a well designed reactor system."

(Parkman Safety Management 1998)

* "In Summary, CH2M HILL concludes that radiological impacts of the proposal, as

described in the DEIS, are minimal and of no significance to the public. All discharges

are well below regulatory limits, as would be expected for a modern pool reactor."

(CH2M Hill 1998)

92. The subject of hazards and risks that could arise from operation of the replacement nuclear

research reactor is dealt with extensively in Chapter 11 of the Supplement to the Draft EIS.
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2.9 Planning and Design Concepts and Basics

2.9.1 Buildings and Structures

Reactor Building

93. The reactor building houses the reactor and service pools, the primary cooling system and

most of the auxiliary plant. Areas will be provided for facilities to handle and prepare

radioisotopes for transport to other parts of the Centre and for those neutron beam facilities

that need to be located close to the reactor.

94. The reactor building will have a footprint floor area of approximately 1,200 square metres

and a height of about 30 metres. The reactor building may be a concrete structure, a steel

frame structure with brick or other exterior cladding or a steel structure, depending on the

vendor selected to construct the replacement reactor. The building has an important safety

function in mitigating potential radioactivity releases as consequences of postulated accident

scenarios. The exterior of the reactor building will have a visual appearance consistent with

other existing laboratory buildings at the Centre.

Reactor and Service Pools

95. The reactor and service pool are located within the reactor building. The reactor pool walls

will be thick reinforced concrete, which provides both a high level of structural integrity and

a radiation shield. The pool will have a metal liner and be filled with demineralised (light)

water. The reactor pool will have an internal diameter of approximately five metres and will

be approximately 10 metres deep. This depth of water will provide sufficient radiation

shielding in the vertical direction.

96. The service pool for handling of irradiated materials and for the interim storage of spent

fuel, will be contiguous with the reactor pool.

Neutron Guide Hall

97. The majority of neutron beam experiment facilities will be located in a separate building,

called a neutron guide hall, located adjacent to the reactor building. Collimated beams of

neutrons will pass from the reactor through shielded, mirrored guides to the experiment

systems in the neutron guide hall. This guide hall will provide for greater experimental

space, and more effective utilisation of the neutron beams than could be achieved in the

reactor building itself.
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98. Support workshops for the neutron scattering facilities, a visitors centre and viewing area

will be incorporated in the guide hall.

99. The neutron guide hall will have a footprint floor area of approximately 2,100 square metres

and a height of approximately 12 metres.

Stack

100. The reactor building ventilation systems will discharge to the atmosphere via a stack

expected to be approximately 15 metres higher than the reactor building. Discharges

through the stack will be treated to remove radioactive materials and will be continuously

monitored for radioactivity, in accordance with regulatory requirements, and in the unlikely

event of preset levels being exceeded, discharge would be shutoff and'the reactor shutdown.

Pumphouse and Cooling Towers

101. Cooling towers will be provided to dissipate the heat from the reactor to the atmosphere. A

pumphouse will be provided, either as a freestanding structure or as part of the cooling

towers or reactor building, to accommodate the pumps that circulate the water from the

cooling towers to the primary/secondary heat exchangers of the reactor.

Office Accommodation

102. An office block, not exceeding three storeys, will be located contiguous with the reactor

building. Office and workshop space for 40 persons will be provided and amenities will

include a conference room, document storage area, print room, tea room and toilet facilities.

The workshop will include an office for the workshop foreman, space for workbenches and

machinery, storage space for immediate spares, tea room and toilet facilities.

2.9.2 Materials and Finishes

103. Performance specifications are being proposed so that the architects will be able to choose

the best systems to suit the reactor layout and environment. Long life has been specified

with 50 years of operation for the buildings and an extra period for the reactor support areas

required for decommissioning. Whole of life cycle, sustainable development, energy

efficiency and energy conservation are all issues that have been specified and will be

evaluated in the tender assessment process.
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2.9.3 Civil Works

104. The major building works will be concrete and steel structures with massive foundations that

have been designed for safe operation under the seismic, dead, live, vibration, settlement and

equipment loads over the life of the facility. The existing site infrastructure will be modified

to efficiently support the replacement reactor with roads, paving, car-parks and underground

services, all within the frame work of the agreed Construction Environmental Management

Plan (described in Appendix J of Volume 2 of the Draft EIS). Excavated materials are to be

reused within the buffer zone.

2.9.4 Landscaping and Architectural Impacts

Visual and Landscape

105. The replacement reactor will be established with regard to the existing parklands that use

native vegetation systems. It will be aesthetically linked to the existing infrastructure and

Business and Technology Park. This will involve assessment against architectural and urban

design issues including building forms and massing, image projection, visibility and urban

context.

106. Chapter 17 of the Draft EIS describes the visual quality of the site of the replacement

reactor, the Lucas Heights Science and Technology Centre, the surrounding buffer zone and

surrounding region and assesses the potential impacts of construction and operation of the

proposal on the existing visual quality. The visual assessment is broadly based on

methodology developed by the United States Forest Service (1974) and adopted by the NSW

Department of Environment and Planning (1981). Management measures to mitigate these

impacts were identified in the Draft EIS.

107. The site of the replacement reactor and the potential impacts associated with the proposal

have also taken into account the perceived severity of change to the landscape including the

capacity of the landscape to absorb change.

108. The existing landform, vegetative cover and land use of the site of the replacement reactor

and surrounding buffer zone were assessed, and potential viewing locations identified as in

Chapter 17 of the Draft EIS. A field survey was carried out to identify landscape

characteristics and to assess the visual and landscape quality of the site.
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109. Due to the screening effect of the surrounding vegetation, the site of the replacement reactor

would have only a minor impact on local visual quality. The reactor building and discharge

stack would be visible to some Engadine residents. From most views, however, these

features would represent only a minor addition to the existing appearance of the Centre.

Construction Impacts

110. Visual impacts associated with construction would involve a temporary reduction in visual

quality associated with vegetation clearance, night lighting, the presence of construction

plant and machinery, and the addition of temporary workshops, fencing, and other human

features. However, only a relatively small area of low-lying vegetation would be removed,

and vegetation surrounding Lucas Heights Science and Technology Centre would continue

to screen the site and these activities from most of the viewing .locations described

previously.

111. Motorists on New Illawarra Road and Heathcote Road may catch glimpses of construction

activities, following vegetation clearance, however, a substantial amount of vegetation

would remain between the construction site and the roads. Overall, the visual impacts of

construction on neighbouring residential areas would be minimal.

112. Normal construction hours are likely to be 7.00 am to 6.00 pm Monday to Friday and 7.00

am to 1.00 pm Saturdays. However, construction activities may be required outside these

hours on occasion. In these instances, night lighting may be erected to facilitate night time

construction. Such works undertaken during night time hours would be for limited periods.

Limited night lighting is currently used throughout the Lucas Heights Science and

Technology Centre to illuminate carparks, walkways and emergency exits. Additional

lighting would only be required at the site of the replacement reactor. Much of the night

lighting would be shielded by existing structures and vegetation. Visual impacts of night

lighting during construction would therefore be minor.

Post Construction Operational Impacts

113. The main visual impact of the replacement reactor would be the addition of built structures.

Table 2.1 lists the buildings proposed for the site of the replacement reactor and their

possible maximum dimensions.



39

114. Depending on viewing location, parts of the reactor building and the discharge stack would

be visible at the southern end of the Lucas Heights Science and Technology Centre from

parts of Engadine. A number of features of the site would reduce its visual impact, namely:

• the height and scale of the replacement reactor building and discharge stacks would be

consistent with existing structures at the Lucas Heights Science and Technology Centre;

and

• from areas north-east of the site, such as Barden Ridge, the facility would largely be

screened by intervening buildings, leaving existing views essentially unchanged.

Table 2.1 Maximum Dimensions of the Replacement Reactor Buildings

HIFAR2

Reactor Building
Neutron Guide Hall
Stack
Pump House
Cooling Towers
Workshop

21
30
12
45
10
15
10

Note: 1. The final configuration, height and overall dimensions of buildings and structures would depend
on the design adopted by the selected vendor to satisfy all reactor requirements.

2. Included for comparison with replacement reactor.

2.10 Site Services

2.10.1 Mechanical Services

115. All essential mechanical services will be contained within the building structures to ensure

their reliability, integrity and maintainability. Provision will be made for all plant to be

upgraded when it reaches the end of its working life or is superseded by later technology.

2.10.2 Hydraulic Services

Existing Water Supply

116. Water is supplied to the Lucas Heights Science and Technology Centre via a 300 millimetre

diameter gravity-fed pipeline from the 230 megalitre Lucas Heights Reservoir, located

approximately 2.1 kilometres north-east of the Centre. On reaching the Centre, water is

received into two balance tanks before being pumped by a multiple pump system to a water

tower from which it is gravity fed throughout the system by ring mains around each sector

of the Centre. The multiple pump system is controlled with valves and the water tower can

be bypassed so that water can be pumped directly from a balance tank into the ring main to
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increase the general site pressure. The total water storage capacity at the Centre is 1.5

megalitres.

117. The water supply to the Centre is separated from the Centre's water distribution system by

an air gap. Furthermore, within that distribution system, the fire and potable water mains

are separated with air gaps from the laboratory water supply systems to ensure cross

contamination cannot occur and that drinking water meets standards.

Construction Supply

118. Water demand will increase by up to 20 percent during construction of the replacement

reactor. The Lucas Heights Reservoir System has the capacity to supply 100 percent more

water to ANSTO than is currently used (which is equivalent to another 20 megalitres per

month) and as such, it will easily accommodate the additional water requirements during

construction.

Operational Supply

119. The Centre's existing water supply system has sufficient capacity to meet the operational

requirements of the replacement reactor as well as that of HIFAR when both reactors are

operational during the commissioning period of the replacement reactor. Water supply to

the reactor will be achieved by extending the existing site distribution system to the site of

the replacement reactor. A new reticulation main is required to provide the additional

capacity and the existing fire hydrant system will be extended to the site to provide

additional depth of coverage by hoses. Water will be drawn from the Lucas Heights

Reservoir over longer periods to accommodate the likely water demand during operation of

the replacement reactor.

120. Actual water usage during operation of the replacement reactor depends on the design of its

cooling system. If it is assumed that the cooling system is similar in type to the existing

HIFAR system, and that the replacement reactor operates at 20 megawatts thermal power,

then the water usage by ANSTO would increase by 40 percent, from approximately 20

megalitres to approximately 28 megalitres per month.
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2.10.3 Electrical Services

121. The existing electricity supply to the Lucas Heights Science and Technology Centre consists

of two independent 33 kilovolt feeders, which converge on an Energy Australia main

substation located at the northern boundary. The power is then converted by two

transformers to 11 kilovolts, and distributed from ANSTO's main 11 kilovolt switchboard

located within the main substation, to other ANSTO substations. The existing electrical

supply feeders to the Centre have sufficient capacity to accommodate the replacement

reactor. However, the present total capacity of the main substation at the Centre is 12 MVA,

in the form of two redundant 6 MVA systems, which is insufficient for the projected

maximum demand of 7.8 MVA during operation of the replacement reactor.

Construction Supply

122. Electricity requirements during construction of the proposal would be addressed using

portable power boards or mobile generators, depending on the contractor's preference.

Power boards could draw power from existing substations near buildings adjacent to the site

of the replacement reactor.

Operational Supply

123. Energy usage during operation of the replacement research reactor will depend on the final

design of the reactor, however likely energy usage is set out in Table 2.2.

Table 2.2 Likely Energy Usage during Operation of the Replacement Reactor

Facility •-.

Maximum Power Use
(Kilowatts)
Annual Energy Use
(Gigawatt hours)

Reactor

2,400

13.5

Beam Hall

400

1.5

Total

2,800

15.0

1HFAR

900

5.0

Reactor/Beam :

3,700

20.0

Note 1: Likely total energy usage in the event of temporary dual operation of HIFAR with the replacement reactor until
replacement reactor is fully commissioned and ANSTO authorised for routine operations.

124. The electricity infrastructure requirements to meet these energy usage demands would

involve:

• modifications by Energy Australia of their main substation to accommodate the increase

in demand;
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• installing two new high voltage circuit breakers to Energy Australia's high voltage supply

in the main (zone) substation;

B constructing a new high voltage/low voltage substation with switch gear, located adjacent

to or within the reactor building; and

• installing two new underground high voltage feeders from the main substation to the new

substation.

2.10.4 Wastewater

Wastewater Collection and Treatment

125. Wastewater from areas of the Centre not situated within the site of the replacement reactor

will continue to be segregated into three categories:
•t

H "B" line wastewater, arising from active drains in laboratories' where radioactive

materials are routinely handled, which contain low levels of beta and gamma emitting

radionuclides;

• "C" line trade waste effluent, arising from laboratories and workshops in which

radioactive materials are not normally handled; and

• non-radioactive sewage from the Centre including approximately 8,000 cubic metres of

leachate received annually from the Lucas Heights Waste Management Centre.

126. Wastewater treatment infrastructure for the replacement reactor will be similar to the system

that will be servicing HIFAR by 2003. Extensions to the existing active and trade

wastewater collection pipe work and new collection tank installations on the replacement

reactor site will complement these systems.

127. As described in the Draft EIS, ANSTO is planning to construct a new, state-of-the-art

facility for treatment of ANSTO's site wastewater. This will improve a system that already

meets all requirements by a wide margin. The estimated cost of this facility is about $4

million and it is currently scheduled to be operational within three to four years, well ahead

of the replacement reactor. Recycled and treated wastewater produced by this facility will

be considered within the site Waste Management Action Plan.
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Sewage

128. The Centre is connected to Sydney Water's Engadine sewer tunnel system by a three

kilometre long, 150 millimetre diameter, cast iron, cement lined pipeline. Non-radioactive

sewage generated at the Centre and leachate from the Lucas Heights Waste Management

Centre is treated at the Centre's effluent treatment plant. Treated effluent from the Centre

flows to the Cronulla Sewage Treatment Plant which discharges its effluent to the ocean at

the Potter Point Outfall. The replacement reactor will be connected to the system.

129. The existing Centre effluent treatment plant has in the past serviced a much larger site

population and it has the design capacity to accommodate the increase in demand from the

construction and operation of the replacement reactor.

Stormwater

130. Construction of the replacement reactor will necessitate additional stormwater control

systems for existing drainage catchments, with implementation of contouring, bunds,

retention ponds and stormwater litter collection. The system will be designed to current best

practice and in accordance with NSW Environment Protection Authority guidelines and

monitoring requirements, and ANSTO land management constraints.

2.10.5 Other Services

131. The existing Centre public address system will be extended to the replacement reactor site in

the form of dual underground cables from the amplifier room, situated in Building 8, for

distribution to loud speakers which would be installed throughout the site.

132. The existing telephone system will be extended into the replacement reactor site by means

of an underground multi-core cable, from the PABX room to the reactor building and other

buildings associated with the replacement reactor. Telephones and related equipment will

be installed throughout the area to meet the communication needs of the replacement

reactor. Safety alarms and access control systems will be extended from the existing access

and alarm network system in the form of connections to the new telephone cable.

133. Computing requirements will be met by extending the existing high-speed fibre optic

network system, in the form of underground cables, to the replacement reactor buildings.
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134. Gaseous nitrogen will be reticulated from the existing system vessels near Building 23 and

linked to a new bulk storage at the site of the replacement reactor. The new storage vessels

would also supply liquid nitrogen for use in the neutron guide hall research installations.

2.11 Australian Industry Involvement

135. It is ANSTO's policy to maximise Australian industry involvement in the replacement

research reactor project and this will be a requirement of the tender documents. The focus is

on high quality Australian involvement over the long term in areas where Australian

industries maintain capabilities, or can develop new skills and expertise. Appropriate

ANSTO Divisions are accredited to AS/NZS ISO 9001 Quality Assurance Systems that will

ensure the effective utilisation of local industry particularly when it is possible to use
•• f

similarly accredited partners. ' <•

136. ANSTO will follow appropriate guidelines and mechanisms to ensure the maximisation of

Australian involvement in the research reactor project. The experience of the Department of

Defence with their Equipment Acquisitions Strategy is an appropriate model to follow. The

Department of Defence works closely with the Industrial Supplies Office (ISO). One of the

ISO's major roles involves working with major project proponents to assist in achieving

maximum Australian content, and supporting project managers and engineers to ensure that

the right local suppliers are found. On behalf of the Department of Defence, ISO Officers

work with pre-qualified vendors on the tendering process to help link them with Australian

firms with specific skills. Officers then work with the winning tenderer to ensure that

Australian involvement is maintained on a whole of project basis. ANSTO will work with

ISO in a similar fashion on the reactor project.

Short-term Australian Industry Involvement

137. ANSTO envisages that Australian involvement in the project will take place in both the

short-term and the long-term. In particular, there is the opportunity for Australian firms,

acting in conjunction with the prime contractor, to develop a competence in nuclear grade

systems and equipment. However, it is recognised that reactor technology does not reside in

Australia, so the reactor vendor will play an important role in this phase of development.

Australian firms interested in taking part in the reactor construction would have to team with

the vendors in order to maximise Australian involvement during this stage.
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138. ANSTO will facilitate the establishment of linkages between Australian firms and potential

vendor companies by employing a two-stage tender process. The first stage of this process

involved the pre-qualification of tenderers. Australian firms are being given the opportunity

to interact with the four pre-qualified vendors that have passed the pre-qualification phase to

maximise their potential involvement. ANSTO has informed the pre-qualified vendors of

the Australian firms interested in taking part in the project, such firms having responded to a

registration process. It has also provided contact details of the pre-qualified reactor vendors

to all registered Australian industry. Details are also on the ANSTO website. The reactor

vendors and Australian industry will continue to be briefed by ANSTO to keep them

informed and to keep them updated on the avenues available to them.

•. *
V

Continuing Role for Australian Industry Involvement "\ >-

139. Over the long-term, ANSTO has identified a number of opportunities for Australian

involvement in the reactor project. Following completion of the project, ANSTO will

operate and maintain the facility. Through the project, skills will be enhanced within

ANSTO to support the safety systems that will be implemented at Lucas Heights throughout

the life of the facility. While it is anticipated that the operations function and a core

maintenance function will be undertaken by ANSTO staff, there is a need for a continuing

industry involvement. ANSTO anticipates that a high level of involvement by Australian

industry in the design and construction of the facility will ensure a high level of expertise

within Australian industry to support the maintenance function. Australian industry will be

in a prime position to deliver support services to the research reactor due to proximity and

the quick response time they will be able to provide when problems occur. Australian

industry will be able to forge an on-going role in this area if they are capable of supporting,

or willing to increase their skills in order to support the specialist systems that will be

operating within the reactor and this may provide subsequent opportunities for Australian

industry in the region.

140. The provision of world-class neutron scattering instruments to meet the requirements of the

Australian scientific and industrial research communities will require the specialist skills of

innovative high-technology companies in Australia. The program of instrument

construction will occur in two main stages. The first stage will be concurrent with the
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construction of the replacement research reactor, and the second will extend to a five-year

period after reactor commissioning. The extended construction program will encourage

industry investment in the necessary specialist skills and capabilities since return on the

investment will be long term and substantial. The construction of neutron scattering

instruments for the replacement research reactor will offer a significant incentive to high-

technology industries to develop and/or enhance specialist skills and form a solid basis for

expansion into related areas of advanced scientific instrument design and development.

2.12 Noise

141. For a quantitative guide to background noise levels, studies undertaken in the area

surrounding the Centre were used. Monitoring for these studies was carried out by

Wilkinson Murray and PPK Environment & Infrastructure (1997) iij accordance with the

requirements of the NSW Environment Protection Authority Environmental Noise Control

Manual (1994).

142. The overall construction period for the replacement reactor will be three years. The noisiest

activities associated with bulk excavation, would be completed in four months. Depending

on the method of construction adopted, a concrete batching plant may be installed on site for

a period of about three months. None of these noise-generating activities would be

conducted outside of daytime hours. The remainder of the construction period would be

dedicated to activities such as building fit-out, installation of hydraulic and mechanical

services and other low-noise generating activities. Some of these activities may be

undertaken outside of daytime hours.

143. The noise levels at the boundary of the nearest house have been calculated by extrapolating

the total sound power level, taking into account attenuation caused by distance, ground

effects and geometric divergence. In order to simulate worst case conditions, no allowance

has been made for the potential reduction in noise achieved by enclosing equipment at the

source or taking into account noise reductions caused by the topography, hi addition, the

predicted noise levels also include the effect of worst case weather conditions for the

maximum propagation of sound and the effect of prevailing weather conditions at all

sensitive receptors for wind speeds up to five metres per second.
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During Construction

144. Noise during construction is unlikely be discernible at the nearest house. Management of

construction noise levels will however, involve:

• minimising the period of bulk excavation works as much as practicable and ensuring that

no noisy activities took place outside of normal construction hours;

• siting noisy plant as far as possible from noise sensitive locations within the Lucas

Heights Science and Technology Centre; and

• wherever possible, selecting quiet-running construction plant and equipment, and

maintaining them regularly.

145. These management measures will be incorporated into the Construction Environmental

Management Plan.

146. The construction of the replacement reactor would not involve blasting or pile driving and

hence, air blast overpressures or groundborne vibrations resulting from these particular

activities would not be generated during the construction period. Other construction

activities such as rockbreaking and the use of heavy construction equipment would very

likely cause some groundborne vibrations; however, the effect of these vibrations would be

localised and temporary, and would have a negligible impact on HIFAR (approximately 200

metres to the east) or on people working within the Centre or residing nearby.

Construction Traffic Noise Impacts

147. Traffic generated by construction of the replacement reactor will result in a minor increase

in daily traffic movements on New Illawarra Road for the duration of the construction

period of approximately three years.

148. The increase in traffic is anticipated to peak at approximately 110 additional traffic

movements per day. These movements represent less than one percent of existing total daily

traffic movements on New Illawarra Road and accordingly would not generate a noticeable

increase in traffic noise. Heavy trucks are already a significant component of local traffic

movements.
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Operational Noise Impacts

149. The replacement reactor will be located within a reactor building, which would also act to

shield surrounding areas from noise. Noise from the replacement reactor would be less than

from HEFAR because it and most of its support systems would be contained within the

reactor building whereas at present only HIFAR itself is contained within a dome structure.

It is expected that noise from operation of the replacement reactor would not be discernible.

2.13 Energy Conservation Measures

150. Consideration will be given to the incorporation of passive energy conservation measures

into the buildings and landscape design, and active measures into the design of the

mechanical, electrical and hydraulic services to reduce the usage of conventional fossil fuel

energy. Measures to be considered will include: \r

• north facing windows, screened to provide control of summer sun penetration;

• shading to the east/west windows, to control solar heat gains;

• thermal insulation, to reduce heating and cooling loads;

• significant daylight incorporated into the design, to minimise the use of artificial lighting;

• Building Management System, to operate, control and monitor engineering services;

" provision of economy cycles on all air handling plant;

B variable volume air handling technology, to allow total shut off of supply air to

designated areas when not occupied;

" variable speed drives for all variable air volume air handling plant and secondary chilled

water and heating water pumps;

• use of long life, low energy light fittings;

• adoption of measures to reduce water consumption - water flow control tapware, dual

flush WC pan cisterns, programmable boiling water units etc.

2.14 Geotechnical Conditions

151. Assessment of the geotechnical conditions in the vicinity of the site for the replacement

research reactor is primarily based on consultant studies by Coffey Partners International Pty

Ltd (1998, a & b), which included the following methodologies;
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(a) seismic refraction,

(b) resistivity soundings,

(c) magnetometry,

(d) hydrogeology.

152. The site of the replacement reactor is located on weathered and eroded Hawkesbury

Sandstone of the Woronora Plateau that is more than 200 metres thick beneath the site.

Recent studies found no geological faults in the general area of the site. A dolerite dyke

occurs outside the western boundary of the site but there are no anomalous features which

could be attributed to a dyke within the proposed site for the replacement research reactor.

153. The site for the replacement reactor and surrounding areas have a relatively low potential for

earthquakes and other seismic activity, and there are no geological structures indicating

recent seismic activity.

154. Groundwater utilisation is low within the region and groundwater flow and quality are

unlikely to be affected by the replacement reactor. Groundwater levels of tritium from bores

at the proposed site of the replacement reactor are currently approximately 2% or less of the

derived guideline values for drinking water of the World Health Organisation. As the

replacement research reactor, by design, will be cooled by light water, the emission of

tritium will be at least a factor of 10 less than that from HEFAR.

2,15 Master Planning and Site Planning Considerations - Future Development

Future Land Uses

155. In 1996, a mediation was conducted by the Office of Environmental Mediation and Inquiry

concerning the future use of three areas of land at Lucas Heights currently owned or leased

and occupied by Waste Service NSW. The mediation resulted in a decision to proceed with

the following broad proposals on land situated either wholly or partly within the buffer zone

or its immediate environs:

• to develop a sporting and recreational facility at the closed municipal waste disposal site,

known as Lucas Heights No.l, situated approximately two kilometres north-east of the

Centre;
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• to extend the life of the Lucas Heights Waste Management Centre and incorporate an

"enclosed biowaste processing facility", an outdoor green waste facility, an outdoor green

waste processing and composting operation, and to plan for its future use as a site for

passive recreation; and

• to establish a conservation area north of the Waste Management Centre, on land

previously earmarked for the West Menai urban release area.

156. Release of the land for recreational use is proposed to occur in six stages between 2000 and

2025. Most of the proposed recreational areas will first be overtopped with more waste and

landscaped to suit the particular recreational use. Approval for these uses on that part of the

land owned by ANSTO will rest with ANSTO and will take account of ANSTO's safety

criteria. v

157. The mediation had further consequences. In 1997, Sutherland Local Environmental Plan

No. 50 was gazetted, amending the zonings previously applying under the 1993 plan to

reflect the outcomes of the mediation.

Impacts on Planning and Future Land Uses

158. Construction and operation of the replacement research reactor will not alter the current

metropolitan, regional or local planning framework or directions set out in the various

strategic planning documents as mentioned above. Planning undertaken at these various

levels has already taken account of the operation of HIFAR, and there is little evidence in

any of the documents that metropolitan and regional planning is significantly influenced by

HIFAR. This situation is not expected to change as a consequence of proceeding with the

replacement research reactor (see Section 2.4).

159. A further 1,000 dwellings are expected to be built within the Urban Development Program

areas at Menai by the time the replacement reactor is commissioned in 2005. The major

growth in population expected in the Sutherland local government area, of approximately

11,000 additional dwellings by 2011, would occur in the older, established areas.

160. The approach adopted in the Sutherland Shire Council's Housing Strategy is consistent with

the principles of Cities for the 21st Century (Department of Planning, 1995), that seeks to

achieve a more compact urban form by promoting infill and greater density development.
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With the deletion of West Menai from the Urban Development Program, no significant

urban development opportunities exist at the fringe of the buffer zone. However, some

small-scale residential development in isolated locations within the Menai area could be

expected and some of these may be located on land currently zoned for future urban

development. As such sites are likely to continue to be developed at the same low densities

currently existing in the surrounding areas, existing population densities would be

maintained. It is expected that the replacement reactor would not affect the land use and

development patterns that have emerged beyond the 1.6 kilometre buffer zone, in the

surrounding residential areas of Menai, Barden Ridge, North Engadine and Engadine.

161. Siting the replacement research reactor immediately to the west of HIFAR will not require

any adjustment to the existing buffer zone. Areas to the west are ^lready owned by the

Commonwealth, as they are situated within the Holsworthy Military' Area. Only a small

parcel of land currently in the ownership of Waste Service NSW would potentially be

affected, although based on current and proposed future land uses no land use restrictions

would need to be applied to that land.

162. The range of activities presently conducted in the buffer zone have already been described,

and these would vary little as a consequence of the commissioning of the replacement

reactor, as the land use restrictions administered by ANSTO within the buffer zone would

continue to apply. Land uses would continue to be restricted to commercial, research and

technological uses associated with the Centre or the adjacent Business and Technology Park,

low employment generating land uses such as the Waste Management Centre and associated

facilities, and a relatively narrow range of passive and structured recreational activities

consistent with those already conducted within the zone. These restrictions, based on the

siting criteria and the hazard and risk assessment, are consistent with the land use zoning

controls applied by Sutherland Council.

2.16 Provision for Disabled People

163. Disabled access will be provided in accordance with the Building Code of Australia for all

areas having public access and access for visiting scientists wishing to use the neutron beam

facilities. This will include reception and display areas and the reactor beam hall and similar

open access areas. Disabled facilities will include the use of exterior ramps, disabled toilets
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and amenities, complying elevators, and automatic doors where permitted. During the

detailed design, these aspects will be referred for peer review by disabled associations to

ensure that best practice is incorporated and accessibility is maximised within the building

for all users. While safety, security and operational requirements will limit the extent to

which disabled access can be fully implemented in the controlled operational areas of the

reactor buildings, the needs of disabled persons will be taken into account to the extent

practicable in the design of these areas.

2.17 Heritage Considerations

164. The assessment of Aboriginal archaeology is based on an archaeological report prepared by

Helen Brayshaw Heritage Consultants (1998). This report has been prepared in accordance

with the Aboriginal Cultural Heritage Standards and Guidelines KhV(NSW National Parks

and Wildlife Service, 1997).

165. For this report, the site of the replacement reactor, a disturbed area of less than four hectares,

was surveyed in parallel transects. The degree of disturbance of the remaining area varied,

although ground and surface visibility was excellent.

166. A range of information sources were consulted or reviewed for this study. Included were

contemporary and historical written reports and documents, and discussions with local

Aboriginal community representatives. Commonwealth, State and local authorities were

consulted, and the relevant site register examined. Authorities consulted included the

National Parks and Wildlife Service, the Australian Heritage Commission and the National

Native Title Tribunal.

167. Investigation of non-Aboriginal heritage involved consulting local, State and

Commonwealth government agencies responsible for maintaining registers and databases of

such material. Requests were made for listings and locations of heritage items to be found at

the site of the replacement reactor and within the bush fire clearance zone. The following

agencies were contacted:

• Australian Heritage Commission;

• National Council of Engineering Heritage (Institution of Engineers, Australia);

• The National Trust of Australia;
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• NSW Heritage Office; and

• Sutherland Shire Council.

168. In addition, items of non-Aboriginal heritage were searched for during the Aboriginal

archaeological field survey.

169. The site of the replacement reactor has been heavily disturbed, with evidence of vegetation

clearing, some earthworks and some quarrying activities. The exception is a portion of land

in the north-eastern sector that has been subject to earthworks and pipe laying activities, but

is still vegetated.

170. Excavation of rock shelter sites at Bardens Creek and Mill Creek, north of the Centre,

indicates that Aboriginal occupation in this area may have begun 2,000 to 3,000 years ago

and lasted until 400 to 500 years ago.

171. Several Aboriginal archaeological surveys have been completed in the region surrounding

the Centre, some of which have been within the buffer zone. Rock shelter sites within the

Bardens Creek Valley to the north of the Centre contain art work and occupation deposits.

Studies have revealed little evidence of Aboriginal occupation on ridge tops. Subsequent

studies for residential and urban development in ridge top areas off New Illawarra Road (for

example, Corkill 1992, Silcox 1994) did not reveal archaeological sites. Shelters with

visible or potential archaeological deposits were the only site type identified.

172. No Aboriginal relics, sites or potential sites were identified within the actual site of the

replacement reactor. Four rock shelters with earth floors and the potential for archaeological

deposits (numbered 1 to 4 in Figure 2.4) were identified in the area of the buffer zone to the

south and south-west of the site.

173. The closest potential archaeological deposit (PAD 1) is in a shelter approximately 30 metres

south of the proposed fence line of the site, facing south over the Melinga Molong Gully.

The shelter is 6.7 metres long, 3.5 metres deep and 2.4 metres high.



Figure 2.4 Sites of Potential Heritage Significance
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174. Results of the present survey agreed with previous investigations: no sites were found on the

plateau but rock shelters on the slopes below could have been occupied at some time in the

past. The four shelters recorded (PADs 1 to 4 in Figure 2.4) have no visible archaeological

manifestations but have earth deposits that may contain cultural material below the surface.

175. Results of the field survey indicate that there is no archaeological constraint to the

construction of the replacement reactor. For the immediate environs, the closest potential

archaeological deposit is a rock shelter approximately 30 metres from the proposed external

security fence for the replacement reactor, outside the proposed fuel-reduced zone.

Although it would not be directly impacted by any construction activities or works

associated with bush fire hazard reduction, this shelter is on the downhill slope from the

proposed fuel-reduced zone and may potentially receive sediment runoff from earthworks

associated with clearing that area. Mitigation measures to contain such sediment are part of

the Construction Environmental Management Plan.

176. The Native Title Act, 1993, focuses on continuity of links with an area, and where this can

be demonstrated, Aborigines of local derivation and ancestry will have a case for making

native title claims. As at 14 April 1998, no native title claims have been received by the

National Native Title Tribunal covering either the site of the replacement reactor or the

buffer zone.

177. Over the years, there have been several different roads created called Old Illawarra Road

and New Illawarra Road. Sections of Old Illawarra Road were originally cleared in the

1830s and were surveyed by Thomas Mitchell in 1843. It is the oldest road in the region,

originally connecting Sydney and the southern settlements. It traverses the Hols worthy

Military Area and meets with New Illawarra Road some 600 metres south-west of the Lucas

Heights Science and Technology Centre, at Heathcote Road. It is probable that Old

Illawarra Road traces an Aboriginal migration route that was later used as a track by the

early Georges River settlers. The section of New Illawarra Road that traverses the

Holsworthy Military Area is marked on a 1908 plan of the area as Eckersley Road. Built in

the 1870s, it connected southern areas to Liverpool.
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178. There has been little documentation of early European settlement in the Lucas Heights area.

The earliest known land grant here was made to John Lucas in 1823-4. He received 150

acres adjacent to the Woronora River and built a mill, which was used for grinding grain

bought from Campbelltown. Land was granted to David Duncombe in 1923-4 and in years

following the main activity appears to have been timber cutting in the Little Forest and

Menai areas. However, no evidence exists or has been documented of this prior occupation.

179. There has been little documentation of early European settlement in the Lucas Heights area.

The earliest known land grant here was made to John Lucas in 1823-4. He received 150

acres adjacent to the Woronora River and built a mill, which was used for grinding grain

bought from Campbelltown. Land was granted to David Duncombe in 1923-4 and in years

following the main activity appears to have been timber cutting in !the Little Forest and

Menai areas. However, no evidence exists or has been documented of this prior occupation.

180. No non-Aboriginal cultural or heritage items were identified within the site of the

replacement reactor. Nearby sites or items of non-Aboriginal cultural heritage include:

• possible sites of European settlement along Barden Creek, north of the proposal site;

• Old Illawarra and New Illawarra Roads to the west of Heathcote Road within the

Holsworthy Military Area are listed with the National Trust;

• Old Illawarra Road, Lucas Heights is listed as an archaeological site under Sutherland

Local Environmental Plan, 1993. This site relates to a track crossing the Woronora River

between Old Illawarra Road at Barden Ridge and Woronora Road at Engadine; and

B a site on the National Parks and Wildlife Service Register (No. 52-2-13), originally

reported in 1965 maybe evidence of European settlement.

181. The National Trust has proposed that Holsworthy Military Area should be designated a

"landscape conservation area. As a consequence, the Military Area has now been entered on

the Register of the National Estate as 'Cubbitch Barta National Estate Area1 (Commonwealth

of Australia Gazette, No. P 25, Tuesday, 27 October 1998).
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182. Heathcote National Park, located on the southern boundary of the buffer zone, is already

listed on the Register principally for its recreational and aesthetic features, and for the

landscape quality of the Heathcote River gorge.

183. There are no sites of non-Aboriginal heritage significance that would be directly affected by

the proposal. The replacement reactor would also not affect the cultural heritage

significance of the Holsworthy Military Area or Heathcote National Park.

2.18 Child Care Provisions

184. With the support of staff, ANSTO has applied to the Department of Community Services

(NSW) to establish a childcare centre adjacent to the Lucas Heights Science and Technology

Centre. It should be noted that while it would be convenient for staff at the Centre to have
\ y

child care provisions at the Centre, there are such facilities in the surrounding local

communities.

2.19 Fire Protection and Security

Access and Security

185. Currently, there is a single point of road access to the Centre which is from New Illawarra

Road. Access to HEFAR is achieved via that road and via the main gate to ANSTO. The

replacement reactor would not result in a need to alter these arrangements.

186. The physical protection and nuclear safeguards arrangements currently in place for HEFAR

are those necessary to meet Australia's national and international obligations with respect to

the safeguarding and protecting the nuclear materials and installations involved.

187. The physical protection and nuclear safeguards arrangements to be provided for the

replacement reactor would be different from those for HEFAR. The requirements are less

onerous than for HEFAR because of the use of low enrichment fuel in the replacement

reactor rather than high enriched fuel required in HIFAR. The area around the replacement

reactor will be controlled, but the extensive fencing and gate system employed for HEFAR

would not be necessary. Access to the reactor building and neutron guide hall would be

controlled through appropriate electronic access systems.
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188. Access to the replacement reactor site would be from New Illawarra Road using the main

entrance to the Centre to access either Old Illawarra Road or the main entrance gate to the

Centre, depending on the phase of construction. It is likely that construction workers will

enter the site through the main entrance, while delivery of bulk materials would be directed

to Old Illawarra Road. Delivery of materials and access to the site would be made on

approved access routes, determined in consultation with the Roads and Traffic Authority and

Sutherland Shire Council.

189. Temporary internal access roads would be constructed at an early stage to serve construction

traffic. These roads would be removed and the area reinstated at the end of the construction

period. Where necessary, existing internal access roads will be upgraded.

190. The existing perimeter security fence surrounding the Centre will remain.

Bush Fire Management

191. A bush fire hazard assessment has been carried out which:

• examined the existing bush fire hazard at the site of the replacement reactor;

• assessed the likely effect of the reactor facility on bush fire hazard, and reciprocally the

likely impact of bush fires on the construction and operation of the reactor; and

• set out appropriate measures to minimise the risk from bush fire during construction and

operation of the reactor facility, including lessons learnt and implications of recent bush

fires.

192. Agencies responsible for bush fire management and bush fire fighting who were consulted

during the assessment included NSW Fire Brigades, Sutherland Rural Fire Service,

Department of Bush Fire Services, Sutherland Shire Council, NSW National Parks and

Wildlife Service, Commonwealth Department of Defence, ANSTO Safety Division

(including Fire Officer), and the ANSTO Buffer Zone Manager.

Regional Bush Fire Management Framework

193. Bush fire fighting activities in the Sutherland Shire are planned and coordinated by the

Sutherland Bush Fire Management Committee. The Committee comprises members of all
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local bush fire fighting services, representatives of utilities and services companies,

Sutherland Shire Council, ANSTO and other relevant interested groups.

194. ANSTO currently receives advice on bush fire management from the NSW Fire Brigades

and the NSW Rural Fire Service, which are responsible for bush fire fighting and

management within the Lucas Heights Science and Technology Centre and in the 1.6

kilometre buffer zone outside the Centre, respectively. Internal management of fire hazards

and initial response to fire fighting within the Centre is the responsibility of ANSTO's Safety

Division.

Current Bush Fire Management Practices

195. Current bush fire management at the Lucas Heights Science and Technology Centre

involves: ! '

• hazard reduction;

• bush fire preparedness; and

• emergency planning and exercises.

196. A 'hazard reduction program' is carried out by ANSTO's Safety Division in conjunction with

Sutherland Rural Fire Service. The program aims to provide a 'fire protection zone' between

buildings and areas of bushland within the Centre's boundary fence and along the boundary

fence, in order to eliminate or reduce available fuel for bush fires.

197. The hazard reduction program is undertaken on an annual basis between July and

September, before the start of bush fire season. The program covers the entire Centre and

incorporates hazard reduction burning, hand clearing and mechanical clearing.

198. Existing precautionary and protective measures for bush fires in place at the Centre include:

• a full-time Fire Officer, who is responsible for maintaining and updating bush fire

precautionary measures, including hazard reduction programs and fire control equipment;

• a Building Warden and a Deputy within each building at the Centre, who have specific

duties in case of any emergency. If bush fires are in the vicinity, other members of staff

have specific roles which are documented in the existing ANSTO Emergency Plan;
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• building design and modification - buildings within the Centre are designed or presently

are being modified to prevent ember attack during bush fires. All buildings in the

vicinity of HIFAR have fire detectors and alarms installed that give warnings in the event

of a fire. Fire extinguishers and fire hoses are located in buildings in accordance with fire

regulations;

• fire fighting equipment, such as fire hydrants, hoses and a portable tanker unit. The

hydrants are located both within and outside the existing site perimeter fence and so can

be accessed by ANSTO staff and visiting fire fighting crews. Water pumps are present to

ensure circulation from on-site storage facilities as well as a booster pump to increase

water pressure if greater demand is placed on the system. Current portable fire fighting

equipment includes hundreds of fire extinguishers, knapsack sprays and a small tanker
•• t
V

unit that can be placed on four wheel drive vehicles to provide ;fire fighting support.

ANSTO also maintains two specially equipped mobile emergency response vehicles;

• fire spotting - the existing water tower is 30 metres high and can be accessed during bush

fires to allow the observation of fire fronts, and to locate and direct fire fighting crews;

• support facilities, including canteen amenities and a helipad, are made available to fire

fighting crews during bush fire emergencies in localities external to ANSTO;

• support fire fighting - ANSTO have trained staff who are capable of responding to fires

and assessing the need for assistance required to extinguish them; and

• an ongoing maintenance program for buildings and gardens that follows the

recommendations of Australian Standard HB36 Building in Bush Fire Prone Areas -

Information and Advice (Australian Standards, 1993). This program is conducted

annually before the start of bush fire season.

199. Preparation of emergency plans at the Centre is undertaken by the ANSTO Local Liaison

Working Party in accordance with the NSW State Emergency and Rescue Management Act,

1989. This Working Party consists of representatives from bush fire fighting authorities,

NSW Emergency Services, Ambulance Service of NSW, Environment Protection Authority,

NSW Department of Health and the Sutherland Shire Council. The Act requires that a range

of plans, known as 'disaster plans' (DISPLANs), be prepared in readiness for potential

emergencies. The ANSTO DISPLAN and its inter-relationship with the Sutherland Shire



61

Local Disaster Plan, the St. George-Sutherland (Georges River) District Disaster Plan and

NSW State DISPLAN is shown in Figure 2.5.

200. For accidents, incidents or emergencies with on-site consequences only, the emergency

planning arrangements for the Lucas Heights Science and Technology Centre are:

• the Lucas Heights Science and Technology Centre Emergency Plan which describes the

on-site emergency arrangements for situations that can be handled by ANSTO personnel;

and

• the ANSTO Emergency Plan (DISPLAN) which provides for the off-site emergency

arrangements requiring assistance and control from the NSW Combat Agencies and for

any on-site emergencies requiring assistance from the emergency services. ANSTO

personnel provide full technical support to this plan. 3; ,-
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Figure 2.5 Emergency Planning Arrangements at the LHSTC
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201. For accidents, incidents or emergencies with off-site consequences, the following plans

describe the arrangements for situations which might develop into emergencies:

• Sutherland Shire Local Disaster Plan (DISPLAN);

• St George-Sutherland District Disaster Plan (DISPLAN); which will be replaced by the

Georges River District Disaster Plan following changes to Police Districts; and

• NSW State Disaster Plan (DISPLAN).

202. ANSTO is represented on both the Sutherland Shire and the Georges River Emergency

Management Committees.

203. Emergency planning at the Centre involves: ^

• Standing Operation Procedures (that is, internal instructions) to support the Lucas

Heights Science and Technology Centre Emergency Plans and the ANSTO Emergency

Plan for all staff with responsibilities in the case of a bush fire; and

• training of staff in the use of fire fighting equipment and training of building wardens in

bush fire procedures.

204. Exercises form an integral part of ANSTO's emergency planning and preparedness.

Building evacuation drills are conducted on a regular basis and emergency exercises

involving emergency services agencies are conducted periodically to test the existing

emergency planning arrangements. In February 1997, a bush fire exercise conducted assisted

in emergency response during the December 1997 bush fires.

Bush Fire Hazard Assessment

205. The Department of Bush Fire Services risk criteria for a particular area include:

B the State fire zone the area is in (NSW is divided into fire zones according to topography,

climate, fuel type and fire behaviour);

• the vegetation types it supports; and

• the slope of the terrain.
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206. The site for the replacement reactor and adjoining terrain to the west and north are flat, with

slopes of less than five percent, and currently consist of open, heathland and woodland

vegetation; it is therefore classified as a low to moderate bush fire risk zone. The area south

of the site supports woodland vegetation on steeper slopes (15 to 25 percent), and is

therefore considered to be a zone of moderate fire risk. The area to the east of the site is

built up and therefore does not constitute a bush fire hazard zone.

207. The replacement reactor will be surrounded by a fire protection zone ranging from 50 metres

to 150 metres. It would be located 150 metres from the southern boundary, where the higher

bush fire hazard exists. This distance greatly exceeds the requirements of the Department of

Bush Fire Services and those of Sutherland Shire Council (40 metres).

208. Specific measures proposed for the site of the replacement research reactor to reduce bush

fire hazard and to assist in fighting bush fires during construction are:

• ensuring that the minimum fuel-free zone (the distance between outer building

alignments and the perimeter fence) is 22 metres on the southern perimeter of the site and

20 metres on the western and northern perimeters;

• ensuring that the minimum fuel-reduced zone width is 15 metres on the western and

northern perimeters of the site of the replacement reactor and 17 metres for the southern

perimeter;

• preparing fuel-free and fuel-reduced zones, involving clearing, mulching and hazard

reduction burning, prior to construction;

• preparing emergency response plans for construction workers in the event of a bush fire;

• storing flammable materials, including fuel for construction plant, away from the

perimeter of the site;

• designing proposed buildings to prevent entry of ember showers or smoke during major

bush fires;

• installing smoke detectors and fire alarms in all buildings; and

• installing new fire hydrants and fire-fighting equipment in all buildings.
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2.20 Occupational Health and Safety

209. Occupational risks at the Centre are of two distinct types: the possibility of physical injury

resulting from a range of mishaps; and the possibility of overexposure to radiation.

Depending on their duties, workers at the Centre are subject to similar risks as office

workers, laboratory workers or workers in light industry. In addition, those workers whose

duties involve exposure to radiation are subject to an additional risk. This risk is controlled

by ensuring that all radiation workers have their radiation doses monitored and recorded and

that work in radiation areas is undertaken by trained staff and controlled by health physics

procedures. In addition, ANSTO applies the ALARA principle to all practices involving

radiation to ensure doses are minimised.

210. ANSTO's responsibilities and obligations relating to the health and^ safety of staff at the

Centre are discharged through its Safety Division. The activities of the Safety Division

cover health physics monitoring, internal and external dosimetry, occupational hygiene,

monitoring airborne radioactive discharges, ventilation safety, industrial safety, provision of

emergency response, fire prevention, safety related training and safety assessment of

procedures, practices and projects. The organisational control of safety is implemented

through a system of Safety Directives that are consistent with ANSTO's Health, Safety and

Environment policy.

211. In the assessment of the Safety Review Committee, ANSTO has achieved a good

occupational safety record, with a general decrease in reported work-related accidents of 50

percent over the last ten years. Historically, the most common work related injuries are

strains and sprains.

Occupational Exposure to Radiation

212. Since 1991, when new radiation regulations were introduced, no worker has received an

annual dose greater than the current limit of 20 millisieverts per year, and since 1993, none

has received an annual dose greater than 15 millisieverts.

213. The mean occupational dose for radiation workers at the Centre has remained constant at

approximately one millisievert per year, which is approximately half the average radiation

dose in the Sydney region due to the natural background radiation of 1.8 millisieverts year.

Over the past few years, the ANSTO staff who have received the largest doses are about 10
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staff involved in the processing and dispatch of radioisotopes. hi response to this, the

radioisotope dispatch area has recently been mechanised to improve efficiency and reduce

doses. By comparison, the doses to staff operating the reactor are small.

214. In May 1996, COMCARE conducted an investigation to measure how ANSTO was meeting

its obligations under the Occupational Health and Safety (Commonwealth Employment) Act

1991 and to assist ANSTO in progressing its occupational health and safety performance.

The investigation concluded that: "ANSTO has achieved a remarkable result in all areas of

this planned investigation. The qualifications and experience of staff of the Safety Division

have enabled ANSTO to develop and implement comprehensive systems to manage all

aspects of occupational health and safety". They concluded: "Due to the good result, very

few recommendations have been made in this report". ^

215. The occupational doses that would result from the operation of the replacement reactor will

be assessed by ANSTO and the successful vendor and reported in the Preliminary Safety

Analysis Report and Final Safety Analysis Report. However, there is no technical reason

why occupational doses should not be equal to or lower than those from HIFAR, particularly

as refuelling operations are simplified with a pool reactor.

216. With respect to the main contributions to the present occupational dose, namely

radiopharmaceutical processing and dispatch, two improvements have been initiated which

will reduce doses, namely:

• the use of state-of-the-art equipment and the development of procedures for minimising

the generation of radioactive wastes by waste reduction at source, waste segregation and

volume reduction in line with the recommendations of the Waste Management Working

Party; and

• the use of improved techniques and procedures for the processing and dispatch of

radiopharmaceuticals.

2.21 Local Impact

217. The replacement reactor would be expected to have social impacts on people living within

the local community of interest. Positive social impacts relate to benefits in the form of

employment and economic activity in the local community of interest, due to the high
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proportion of ANSTO employees who live in the Sutherland Shire and nearby local

government areas; and benefits in terms of providing (directly or indirectly) contract

services and products to ANSTO. Additional positive social impacts, locally, regionally and

nationally are related to the nuclear medicine and health benefits and industry benefits.

Other impacts largely relate to people's perceptions of hazards and risks associated with the

operation of the replacement reactor and individual concerns regarding "nuclear" issues in

general. The local community values that are addressed in the following sections have been

derived from consultations and community input.

The Natural Environment

218. Residents of Sutherland Shire, as does ANSTO, value the natural environment of their area.

•„'

219. The replacement reactor facilities would not appreciably alter the high quality aesthetics of

the landscape and visual character of the bushland surrounding the Centre, as all the

buildings will be accommodated at the periphery of an existing complex of buildings. Areas

of undisturbed bushland within the 1.6 kilometre buffer zone also contribute to the quality of

the natural environment and these areas of bushland will continue to be managed by

ANSTO to retain the landscape and visual character.

Recreational Opportunities

220. Construction and operation of the replacement reactor will be undertaken mostly within the

perimeter security fence which already exists around the Centre. The normal activities

associated with construction and operation will not remove or alienate any areas of natural

bushland from access by the community. Within the buffer zone, opportunities to

participate in structured recreational pursuits, such as those conducted by the Sutherland

Police and Community Youth Club and the United Pistol Club, will continue unaffected.

Further, plans for the future use of parts of the Lucas Heights Waste Management Centre for

passive recreational uses will also be unaffected by the replacement reactor, although any

activity planned for this area would remain subject to ANSTO's land use criteria which are

based on the requisite safety arrangements.

Impacts on Direct and Indirect Employment

221. Over the past year, ANSTO has employed on average approximately 780 persons. The

majority of ANSTO staff is employed on a full time basis, with only 2.5 percent of the
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workforce employed part-time. Approximately 50 percent of ANSTO's employees reside in

the Sutherland Shire. Another 15 percent reside in the northern part of the Illawarra.

Construction Impacts

222. During construction, approximately 40 to 100 persons are expected to be employed at the

site of the replacement research reactor, with an expected peak employment for a period of

approximately 12 months of up to 150 persons. On average over the duration of

construction, between 20 and 50 additional persons would also be employed at off site

locations within the Sydney metropolitan area. These persons would be involved in the

fabrication of plant and equipment such as ventilation, cooling, mechanical plant, computer

control and instrumentation systems. The multiplier effects of this construction employment

is an additional 44 to 110 persons over a three year period and ur>,to an additional 165

persons over 12 months {Table 2.3).

Table 2.3 Impacts of Direct and Indirect Employment

Construction
- typical - 40 to 100 persons
- peak - up to 200 persons
Operation
- existing - 8943 persons
- additional 24 visiting scientists

Multiplier

1.0992

1.0992

1.546"
1.5464

Generated Employment

44 to 110 persons
Up to 220 persons

1,380 persons
38 persons

Notes: 1. Multipliers based on Australian National Accounts, Australian Bureau of Statistics.
2. Industry classification "other (non-residential) construction".
3. Includes 114 persons employed by ANSTO on long term contracts.
4. Industry classification "scientific research" has been used because the Australian National

Accounts are based on industry output, not occupation.

Operational Impacts

223. No change is expected to the number of persons employed by ANSTO at the Centre when

the replacement research reactor commences operation in 2005, however the number of

visiting scientists is expected to double.

224. Generated employment due to construction and operation of the replacement research

reactor would be up to 220 persons (period of peak activity) and 1,380 persons, respectively.

It is recognised that the multiplier effect from the 780 employees, about half of whom live in

the Sutherland Shire, and 114 persons employed by ANSTO on long-term contracts, is

significant in the context of the local community of interest. Therefore, a decision not to

proceed with the replacement reactor, or a decision to locate it at a remote location, would
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have a negative impact on employment and economic activity within the local community of

interest.

Other Social and Economic Impacts

225. Other social and economic impacts that could affect the local community of interest include:

• residential amenity during construction - air quality and noise levels and disruptions to

traffic are not expected to result in impacts on the amenity of residents in the local

community;

• effects on local land values - "It is not possible to identify a definitive impact, either

positive or negative, on house prices in the suburbs surrounding the Lucas Heights

Science and Technology Centre, nor is it possible to separate potential impacts arising

from either the Lucas Heights Waste Management Centre or the ^existence of a reactor

(Coopers and Lybrand, 1993)."

B The Replacement Reactor Review (McKinnon et al 1993) stated that no evidence has

been presented that leads to the conclusion that land and house values in the suburbs

nearest the research reactor are lower in relation to comparable suburbs elsewhere. To

the contrary, the surrounding postcodes of 2232 (Kirrawee), 2233 (Engadine) and 2234

(Menai) cover areas closest to Lucas Heights. The Sydney Morning Herald, Thursday,

27 November 1997 printed an article "Suburb-By-Suburb House Price Guide", listing

trends in property values since 1987. Property prices in these surrounding postcodes

experienced substantial growth rates of 18.0, 12.2, and 15.0 percent respectively in 1997.

Over the last decade property prices in these suburbs have all experienced a strong

average annual growth rate of 8.8, 9.1 and 14.1 percent. Indeed, over the last decade, of

all areas in Sydney, the area of Menai consisting of Bangor, Barden Ridge and Menai

(that is, properties closest to Lucas Heights by road) have on average experienced the

highest growth rate in property values of surrounding areas; and

• a range of quantifiable and non-quantifiable scientific, educational and national interest

benefits.

2.22 Project Costs

226. The estimated cost of the project is $286.4 million in January 1997 Australian dollars. The

capital cost of a replacement reactor was derived from a market survey of potential reactor
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vendors in 1992. This base figure was then developed through discussion with a number of

experts and adjusted to meet the specific requirements of the project and to accord with

Department of Finance and Administration criteria. This resulted in the capital cost of

$286.4 million in 1997 dollars. This cost estimate includes the cost of the reactor facility,

the neutron scattering instruments, interfacing with existing site services, transition costs and

an allowance for contingencies. The methodology was verified and cost estimates were

endorsed by the Department of Finance and Administration. This cost is completely

compatible with the cost of construction of recent reactors (for example, in Egypt), with

published information from vendors (for example, in Canada) and was confirmed as

appropriate in discussions with potential vendors during 1998. This cost estimate is,

therefore, believed to be the most realistic estimate obtainable prior to issue of a request for

tender, which can only occur after completion of the EIS and PWC process. The total value

of domestic content of this cost is estimated to be approximately 50 percent.

227. Annual operating and maintenance costs would be approximately $ 12 million per year (1997

dollars), which includes the costs associated with environmental management such as spent

fuel management, waste management, and safety and environmental monitoring.

2.23 Project Management

Roles and responsibilities

228. ANSTO is a statutory authority established by the ANSTO Act 1987 which provides for the

functions of the organisation. The ANSTO Act also provides for the establishment of a

Board responsible for the proper and efficient performance of the functions of the

organisation. The Board is responsible to the Minister for Industry, Science and Resources.

Management responsibilities are delegated to the Executive Director. For the conduct of the

replacement research reactor project, the Executive Director is the approving authority.

When entering into the contract for the replacement reactor, given the dollar value, specific

authority is required from the Minister for Industry, Science and Resources.

Management Strategy

229. The project has been structured in three phases and the management structures for each

phase are tailored to the major activities undertaken. Phase 1 encompasses all activities

required prior to the formal tendering process for the turnkey contract for the replacement
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reactor. Phase 2 covers that tendering process and Phase 3 is the execution of the turn-key

contract which will include the design, construction and commissioning of the reactor.

Other activities, eg provision of neutron scattering instruments, will span more than one

phase of the project.

230. The management structure for Phases 1 and 2 is shown in Attachment 4. The ANSTO Board

has the technical and financial responsibility for the project and has placed importance on

ensuring a single line accountability with requisite reporting mechanisms and quality

systems for the project.

Project Manager

231. The Project Manager is responsible for the prime carriage of the project for ANSTO. He

reports to the Executive Director and provides progress reports td; the Project Steering

Committee as shown in Attachment 4.

Steering Committee

232. As shown in Attachment 4, the project is being managed by the Project Manager with the

advice and under the review of a Steering Committee, composed of members of ANSTO

senior management. The Steering Committee has the responsibility for advising on and

reviewing all activities in Phase 1 and 2. The Steering Committee reports to the Executive

Director and has consultant input for specific tasks related to environmental assessment, the

reactor contract and specification and fulfilling the project audit requirements including the

preparation of the risk management plan.

Government Facilitation Group

233. A committee, on which stakeholder departments and agencies are represented and chaired

by a senior officer from the Department of Industry, Science and Resources, has been

established. The purpose of this group is to ensure that departments and agencies are

informed of the progress of the project and have the opportunity to raise any emerging

issues.

Prime Contractor

234. The replacement research reactor project will be undertaken on a lump-sum turn-key basis,

with the prime contractor being responsible for the delivery of ANSTO's required
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performance outcomes. The contract will be specific in terms of the prime contractor's

obligations to meet ANSTO's performance requirements within budget and schedule.

235. ANSTO's key project management objectives in the process of pre-qualifying and selecting

the prime contractor are as follows:

• choosing the most experienced and best resourced prime contractor capable of delivering

the project outcomes with the minimum of technical, commercial, contractual and

schedule risk;

• adopting a proven design tailored to meet ANSTO's requirements;

• choosing a prime contractor with the proven ability to successfully manage the

integration of all components of the proj ect; and
A'

• meeting or reducing the project cost budget and meeting the schedule objectives.

236. Cost and schedule performance, together with any corrective actions to be adopted by the

prime contractor throughout the contract period, will be formally and regularly reported by

the prime contractor and actively monitored by ANSTO's project management team.

Emphasis will be given to the post contract design period in this respect where the prime

contractor's design deliverables will be formally reviewed and agreed by ANSTO.

237. Contract payments will only be made for satisfactory performance against pre-determined

contract events and milestones. The ANSTO project management team will work in close

consultation with the prime contractor and, where necessary, with the regulator to ensure

that the contract is progressed in accordance with the contract schedule.

238. ANSTO's project management team will submit the prime contractor to a rigorous risk

identification, assessment and mitigation program. The prime contractor will be required to

develop a preliminary Risk Management Plan as a tender deliverable in order to demonstrate

an acceptable approach to ANSTO in the development and maintenance of an effective risk

management process in the contract. This plan will be further developed as a contract

deliverable to be reviewed, actioned and updated throughout the period of the contract, in

relation to technical, commercial and schedule risk. The Risk Management Plan will be

developed in accordance with AS/NZS4360:1995, Risk Management.
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ANSTO

239. ANSTO has engaged an experienced Project Manager who is supported by a core project

management team dedicated to the replacement research reactor project. The project team

will work in conjunction with the ANSTO functional orgam'sation and other specialist

contracted parties to effectively support the project throughout all phases. The overall

project management organisation is shown in Attachment 4.

240. The ANSTO project management team is preparing the Request for Tender in a manner

which will provide a high degree of transparency to the tenderers in relation to their

obligations under the prime contract documentation. Details of the process are summarised

as follows:

Request For Tender Documentation

• Invitation to Tender
" Summary of Requirements
• Conditions of Tender
a Tender Data Deliverables

General
Business
Engineering
Integrated Logistics Support
Software Engineering & Integration
Test and Evaluation

• Draft Conditions of Contract \
General Conditions
Special Considerations
Contract Data Deliverables

Business
Engineering
Integrated Logistics Support
Software Engineering & Integration
Test and Evaluation
General Requirements

• Statement of Work j

Contract

-

r

• Contract Documentation
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241. ANSTO has a Project Management Plan and Sub-Plans for the purposes of implementing

the project. The plan will be progressively reviewed and updated.

242. The Project Management Plan and Sub-Plans presently address the following items, namely:

• Performance Management

• Core Team Composition

• Core Team Relationship with the functional ANSTO Organisation

• Project Scheduling

• Configuration Management and Data Control

• Work Breakdown Structure X

• Cost Reporting

• Cost Control and Variance Analysis

• Project Resourcing

• Progress Meetings

243. Further Sub-Plans will be added as the project moves through subsequent stages of its life

cycle.

244. The Project Management Plan also addresses compliance with the following key Audit

Functions, namely:

• Financial Audit

• Performance/Efficiency Audit

• Regulatory Audit

• Quality Audit

• Occupational Health and Safety Audit

» Australian Tax Office Audit

• Emergency Plan Audit
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245. ANSTO's project management activities are being undertaken under close financial control

and reporting by the Project Manager. ANSTO has developed a Project Work Breakdown

Structure against which defined tasks, budget and schedule are monitored on a regular basis.

2.24 Project Schedules

Schedules

246. ANSTO has adopted a three level planning approach for the conduct of its management

activities:

Level 1 Project Master Schedule (comprising Key Dates and Milestones)

Level 2 Consolidated Schedule (comprising an integration of sub-programs)

Level 3 Sub-Programs, including:

Environmental Assessment

Safety and Licensing

Pre-qualification of Reactor Vendors

Development and Issue of the Request for Tender

Tender Evaluation and Prime Contractor Selection.

247. Table 2.4 provides a list of key dates for the project.

Table 2.4 Key Dates/Milestones

, " . . / ' • - ' . - "• * • . ' . * ' ' , Milestone • N ' • • " -
Government Decision
Environmental Impact Statement Outcome
Facility Licence - Site Authorisation by ARPANSA
PWC Outcome
Request for Tender Issued
Tenders Close
Tender Evaluation Completed
Select Preferred Tenderer
Pre-Contract Negotiations
Contract Award
Detailed Design including Systems Requirement Reviews and System Critical Design Reviews
Construction Authorisation by ARPANSA including Preliminary Safety Analysis Report
Construction Commencement
Low Power Reactor Commissioning
High Power Reactor Commissioning
Operation Authorisation by ARPANSA including Final Safety Report
Replacement Reactor Full Operations
Permanent Shutdown of HIFAR

. - - Date
3 September 1997
March 1999
April 1999
June 1999
July 1999
December 1999
April 2000
May 2000
May-July 2000
July 2000
July 2000-May 2002
April 2002
May 2002
March 2005
June 2005
September 2005
December 2005
December 2005
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2.25 Conclusion

248. This submission demonstrates the manner in which the replacement research reactor project

is to be undertaken in accordance with all relevant Commonwealth requirements and

standards. Successive submissions to Government have shown that the construction and

operation of the replacement reactor will result in a range of significant benefits to Australia

in the areas of health care, the national interest, scientific achievement and in industrial

applications.

249. ANSTO is confident that the construction and operation of the replacement research reactor

will:

• meet the identified needs for an ongoing neutron source for Australia into the next

century in a cost-effective manner; ^

• be effectively managed to ensure that the project is delivered to the agreed schedule and

budget;

• involve an effective community consultation process with ongoing community

consultation a feature of ANSTO's approach;

• will have negligible environmental and public health implications taking account of the

environmental management measures and commitments made by ANSTO in the

Environmental Impact Statement and the stringent licensing arrangement by ARP ANS A.
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Attachment 1: Comparative Summary of Strategic Alternatives

, , , , Alternative Technologies
'Proposal Objective and' - Spoliation Source • " : Cyclotron

' Criteria '/ . ' • \ -
Importing Radiopharma-

ceuticals
h e of Overseas Services •

Industrial Applications
I sc of O\ ersens Facilities - Refurbishment of HIF \R

Scientific Kcsejtch

A. Maintain and Enhance
Health Care Benefits to the
Community

Commercial production of
neutron-rich medical
radioisotopes by a
spallation source has not
yet been demonstrated or
proposed anywhere in the
world.

Cyclotron produced and
reactor produced
radioisotopes are different
and are seen as having
complementary roles in
medicine.

Most of the radioisotopes
that currently account for
around 95% of demand
could feasibly be imported
to meet this demand.

Alone, does not fulfil this
objective.

Alone, does not fulfil this
objective.

Unable to increase the
neutron flux sufficiently
to meet future demand
nor the future demand
for some short-lived
therapeutic
radioisotopes.

Unlikely that it is
financially feasible to
build a spallation source
with sufficient power - no
existing spallation source
is capable of power
needed.

Commercially viable
yields of technetium-99m
are not yet proven.

Some radioisotopes,
including a number of
short-lived and some
emerging therapeutic
radioisotopes could not be
imported.

Consider that there is
little scope to improve
production capacity.

A hybrid scheme may be
suitable, but technical and
commercial feasibility
remains to be
demonstrated.

Issues with the purity and
quality of cyclotron-
produced technetium-99m.

Potential problems in
reliability and purity levels
that would affect
maintenance of current
health care levels.

Other facilities as well
as HIFAR would need
to be upgraded.

Reliability issue - may
need to import for some of
the year because of the
need to shutdown for a
substantial part of the year
for maintenance.
Implications for user and
costs.

"Instant technetium-99m"
is not compatible with
Australian or international
nuclear medicine practice.

User costs of imported
radiopharmaceuticals
would be higher.
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Proposal Objective and
Criteria

Alternative Technologies
Spoliation itource Cj clot ron Impoi tmq Railiopharma-

ctuticals
l*v«f Overseas Sen Ices- I sc of Overseas Facilities- Refurbishment of Hi FAR

Industrial Applications Scientific Research .

• Costs of technetium-99m
are higher than that
produced in a reactor with
implications for the health
budget.

Could not produce many
of the new therapeutic
isotopes being trialed in
clinical studies
internationally.

Cyclotrons have a crucial
role in fulfilling this
objective, but are needed
in conjunction with a
reactor to produce the
required range of
products, cost effectively
and reliably.

B. Maintain Strategic National
Interest

Partially affects ability to
fulfil objective because
under Article IV of Treaty
on Non-Proliferation of
Nuclear Weapons,
Australia not seen as
advanced country in
nuclear issues - potential
for flow on effects to
IAEA Board of
Governors.

Affects ability to fulfil
objective because under
Article IV of Treaty on
Non-Proliferation of
Nuclear Weapons,
Australia not seen as
advanced country in
nuclear issues - potential
for flow on̂  effects to
IAEA Board of
Governors.

Alone, does not fulfil this
objective.

Alone, does not fulfil this
objective.

Alone, does not fulfil this
objective.

Able to continue to
assist in fulfilling
strategic national
interest role.
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Proposal Objective and
Criteria

Alternative Technologies V v / . ,
Spallation Source <v-j> ' Cyclotron. Importing Radiopharma-

ccuticals
-Use of Overseas Services -
- Industrial Applications

Use of Overseas Facilities - Refurbishment of MIT \K
Scientific Research

Unlikely that maintenance
of nuclear knowledge
would continue without an
operational reactor.

Unlikely that maintenance
of nuclear knowledge
would continue without an
operational reactor.

Knowledge of some
specialist nuclear issues
would however not be
as advanced as that
gained through a
modern reactor.

C. Provide a Neutron Beam
Research Facility

Pulsed spallation sources
are very suitable for
certain types of research
including condensed
matter studies, studies in
basic physics and research
into transmutation of
radioactive waste.

Cyclotrons are not a
source of neutrons and
therefore neutron beam
scientific research could
not be undertaken with
this alternative.

Alone, does not fulfil this
objective.

Alone, does not fulfil this
objective.

Up to recently, Australian
scientists have had low
cost access to overseas
research facilities.

Scope for improving
neutron beam facilities
is limited because of
space limitations and
beam quality difficulties
and shutdown time to
address technical
obsolescence of the
experimental facilities.

Peak neutron flux
requirement unlikely to be
achievable.

In terms of neutron
scattering research,
spallation sources and
reactors are
complementary, each
having unique roles.

Limitations however,
imposed by restricted
access; priorities on
research of specific
interest to Australia; and
cost and availability of
funding.

Even if facilities
upgraded, many features
of modem cold neutron
sources could not be
provided, and thus it
would remain an aging
reactor where world
class research could not
be undertaken.
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Proposal Objective and
Criteria

Alternative Technologies
Spaliation Source Cyclotron Importing Rniiiopharma-

ccuticals
Use of Oversea^ Sen ices -

Industrial Applications
I sc of Overseas facilities - Refurbishment of HIFAR'

Scientific Research

D. Provide Research Training
Facilities

Same issues as above. Cyclotrons are not a
source of neutrons and
therefore could not
provide a neutron science
research training facility.

Alone, does not fulfil this
objective.

Alone, does not fulfil this
objective.

• Similar issues to above. Similar issues to above.

Could only meet limited
range of existing and
future training needs.

Would not provide a
national neutron source,
which is acknowledged as
important for training of
young researchers.

Best young researchers
would therefore not be
attracted to develop or
use the facility.

Lack of hands on
experience and funding
would restrict use of
overseas facilities for
training.

Mean a gradual decline in
ability to use neutron
beam research
technologies across a wide
discipline base.

E. Provide Industrial Isotopes
and Facilities for
Irradiation Services for
Industry and Agriculture

No spallation sources
currently provide
irradiation services or
industrial isotopes.

As a cyclotron is not a
source of neutrons, it
could not provide neutron
irradiation services for
industry.

Alone, does not fulfil this
objective.

Information on advantages
and disadvantages of using
overseas services for
Australian industry is
unavailable.

Alone, does not fulfil this
objective.

Isotope production
facilities and facilities
for other industrial
applications could be
sufficiently upgraded.
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'Proposal Objective and
y Criteria

Alternative Technologies
• 'Spallattdii Source"' ^ ! Cvcldtroh Importing Radiopharma-

ccuticiils
I se of Overseas Scrv ices -

Industrial Applications
I'se of Overseas Facilities* Refurbishment of HIFAR

Scientific Research <

Use of spallation source
for industrial isotope
production would be at the
expense of scientific
research.

Could potentially adapt
some cyclotron-produced
radioisotopes for industrial
uses, but limitations in
important tracers would

Unlikely that services
would be easy to access,
cost effective or sustained
without Australia having a
domestic reactor.

Issues of sharing
intellectual property and
significant financial
penalties.

Upgrading these would
be at expense of medical
radioisotope production
and neutron beam
research and training
because of irradiation
space limitations which
could not be overcome.

Construct and operate to
meet Health, Safety,
Environmental, Quality and
Community Standards

Would have to comply
with relevant requirements
and standards of
ARPANSA.

Would come under the
regulation of ARPANSA.

Uncertainty over whether
or not some imported
radiopharmaceuticals
could meet purity
standards required by
Australian medical
regulations.

As ANSTO has no
experience in using
overseas services for
industrial applications,
there is no indication on
whether or not these
services would meet
quality or community
standards and
expectations.

Scientific community
expectations and standards
about continued scientific
research and training in
the areas undertaken
currently may not be met,
because of limited access
to facilities and funding

Would continue to meet
relevant health, safety,
quality and
environmental
legislative requirements
and standards.

Would produce less
radioactive waste than a
reactor.

Uncertainty over whether
or not cyclotron produced
technetium-99m could
meet purity standards
required by Australian
medical regulations.

As some short-lived
reactor-produced
radiopharmaceuticals
could not be imported, not
all medical and
community expectations
for health care could be
met.

May not meet some of
the community's
expectations, in terms of
it remaining an aging
reactor.
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Attachment 2: Environmental Management - Construction

a - -•. ̂  ̂ Predicted Outcome in Final

-' * ^ "Ms
Geology, Soils and Water (Chapter 8 of Draft EIS)

Management measures include:
" phasing construction to confine disturbance to

areas of workable size and minimise duration of
disturbance;

• maintaining natural vegetation to act as buffers
to minimise erosion and sedimentation;

• locating stockpiles away from drainage lines
and upstream of sedimentation structures and
constructing diversion banks and/or catch
drains to protect stockpiles from surface flows;

" utilising staked straw bales or siltation fences to
restrict sediment movements within the site and
prevent any movements off site;

• installing drainage works early in the
construction period, diverting clean water flows
around construction compounds and
minimising flow velocities using energy
dissipaters and scour protection where
appropriate;

• constructing sediment ponds to minimise total
volumes and peak discharge rates of run-off;
and

• regularly maintaining all erosion, sedimentation
and pollution devices to ensure effective
operation, particularly after heavy rainfall.

Impacts would be
localised at the site of
the replacement reactor
and limited to the
duration of
construction.
Management measures
are those regularly
implemented for
construction projects of
a similar scale.

No change to Draft EIS
conclusion. Timetable for
environmental monitoring
presented in Chapter 18
of the Supplement to the
Draft EIS noting dual
(construction and routine)
monitoring during the
constructions stage.

Air Quality (Chapter 9 of Draft EIS)
Management measures include:
• minimising area to be disturbed and

undertaking rehabilitation and/or revegetation
as early as possible;

• prohibiting burning of timber and other
combustible materials;

• ensuring all access routes to the site are paved;
unpaved access routes to be regularly sprayed
with water or treated with surface binding
agents;

• covering all open trucks transporting materials,
spoil and fill to and from the construction site;

• covering, damping down or stabilising
stockpiles of materials, spoil and fill;

" fitting all vehicles with emission control
devices to ensure compliance with Australian
Design Requirements for vehicle type and year;

" using water sprays and tankers, especially
during hot, dry, windy days; and

• washing the wheels of trucks before leaving the
construction site.

Impacts would be
confined to within the
buffer zone and would
be related to short
episodic events
associated with
prevailing weather
conditions.
Management measures
are those regularly
implemented for
construction projects of
similar scale.

No change from Draft
EIS.

Management of Reactor Products, Spent Fuel and Wastes
(Chapter 10 of Draft EIS)
Reactor Not applicable during construction phase.
Products
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EIS Environmental Commitments and Management
Reference Measures During Construction

Picdictrd Outcome in
Dialt EIS

•"New Commitments/ .'
1'iedicted Outcome in Final

EIS

Spent Fuel
Emissions and
Radioactive
Waste
Non-
Radioactive
Waste

Not applicable during construction phase
Not applicable during construction phase

Specific management measures would include:
• collecting all non-recyclable solid and

putrescible material from the site and
transporting them to the Lucas Heights Waste
Management Centre; and

• removing recyclable materials from the waste
stream and transporting these wastes to an
appropriate waste recycling depot; and

• adopting a cradle-to-grave approach to
managing waste generated during construction
in accordance with the preferred hierarchy of
minimisation, reuse, recycling and final
disposal.

Production of waste
during construction is
unavoidable. However,
implementation of
waste minimisation
strategies would assist
in reducing quantities
generated.

No change from Draft
EIS.

Hazards and Risks (Chapter 11 of Draft EIS)
• Not applicable during construction phase.

Flora and Fauna (Chapter 12 of Draft EIS)
Specific management measures include:
• minimising disturbance to and removal of

existing vegetation;
» checking for the presence of fauna and fauna

habitat in trees, logs and under sandstone
boulders prior to clearing;

• planting or seeding with native grasses and
shrub species in fire protection zone and other
disturbed areas;

• reusing mulch produced by bushfire hazard
reduction activities in revegetation;

• implementing erosion and sedimentation
control measures, concentrated around areas
proposed for contouring within the fuel
reduction zone;

• ensuring non-invasive native plant species for
soil stabilisation and weed control; and

• ensuring vegetation removed during
construction activities is mulched and used to
aid in soil improvement where revegetation is
to be undertaken; and

• ceasing work immediately if any endangered or
threatened species are encountered during
construction work and contacting the National
Parks and Wildlife Service for further
directions.

Impacts would be
localised to the site of
the replacement reactor
and associated bush fire
fuel-reduced zone
surrounding the site.
Management measures
are those regularly
implemented for
construction projects of
a similar scale.

No change from Draft
EIS.
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' - EIS . ' Environmental Commitments and Management
Reference . ' Measures During Construction

Predicted Outcome in
Draft IilS

, New Commitments/
Predicted Outcome in Final

EIS

Planning and Land Use (Chapter 13 of Draft EIS)
• Not applicable because ANSTO is exempt from

application of State or Territory laws where
those laws relate to the use of land,
environmental consequences of the activities of
ANSTO, radioactive materials and dangerous
goods, or certain types of licensing.

No change to existing
planning framework or
land use during
construction.

No change from Draft
EIS.

Traffic and Transport (Chapter 14 of Draft EIS)
Consideration would be given to:
• extending the existing left turn deceleration

lane on New Illawarra Road; and

• providing a seagull intersection at the
intersection of the entrance to the Lucas
Heights Science and Technology Centre and
New Illawarra Road.

Short-term reduction in
road safety at entrance
to Lucas Heights
Science and Technology
Centre arising from
increased heavy vehicle
traffic.

No change from Draft
EIS.

Infrastructure and Services (Chapter 15 of Draft EIS)
Specific measures would include:
« implementing erosion and sedimentation

controls for all construction activities
associated with infrastructure development; and

• minimising disturbance to vegetation associated
with installation of additional stormwater
control facilities.

Majority of
infrastructure and
services required for
proposal already exist at
the Lucas Heights
Science and Technology
Centre;

With augmentation,
existing infrastructure
and services would
meet the requirements
of the proposal during
construction;
Augmentation of some
existing services
required during
construction, including
additional stormwater
retention ponds.

No change from Draft
EIS.

Social and Economic Impacts (Chapter 16 of Draft EIS)
» Ensuring ongoing monitoring of the

implementation of the environmental
management measures during construction;

« Releasing information about the performance of
the environmental management measures to the
community during the process of developing
and implementing the replacement reactor.

Impacts would occur
within the local
community of interest
and would be limited to
the duration of
construction.

No change from Draft
EIS.
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EIS Fnvironincntal Commitments and Management
Reference Measures During Construction

Predicted Outcome in
Draft EIS

New Commitments/
Predicted Outcome in I inal

FLS

Land Contamination (Chapter 17.1 of Draft EIS)
• Preparing a Remedial Action Plan for on-site

remediation of identified hydrocarbon impacted
soil in accordance with NSW Environment
Protection Authority requirements;

• Conducting additional sampling and analysis
for heavy metals arising from excavation of the
southern section of the site of the replacement
reactor.

• Incorporating strategies to deal with
contaminated soils, including the Remedial
Action Plan as part of the Construction
Environmental Management Plan.

Provided on-site
remediation is
undertaken and there is
no off-site disposal of
soils, impacts would be
localised to the site of
the replacement reactor
and limited to the
duration of
construction.
Management measures
are those regularly
implemented for sites
having similar levels of
contaminants.

No change from Draft EIS
conclusion.

Bushfire (Chapter 17.2 of Draft EIS)
Specific measures are:
• a minimum fuel-free zone:

- southern perimeter - 22 metres;
- northern and western perimeter - 20 metres.

• a minimum fuel-reduced zone:
- southern perimeter - 15 metres;
- northern and western perimeter - 17 metres;

• clearing, mulching and hazard reduction prior
to construction;

• a bush fire emergency response plan for
construction workers;

• storing flammable materials away from site
perimeter; and

" building design to prevent entry of ember
showers or smoke during a bush fire.

Bush fires are not
expected from site
construction activities.
Clearing for site
preparation would
reduce bush fire hazard
at the site of the
replacement reactor.
There is a high level of
confidence in ANSTO's
and emergency services
ability to contain and
control fires which
threaten the Lucas
Heights Science and
Technology Centre and
the construction site of
the replacement
reactor.

No change from Draft
EIS.

Noise (Chapter 17.3 of Draft EIS)
Management of construction noise would involve:
» minimising period of bulk excavation work;

• ensuring no noisy activities occur outside of
normal construction hours;

• siting noise plant as far as possible from noise
sensitive locations; and

" selecting quiet running construction plant and
equipment wherever possible.

Impacts would be
localised to the Lucas
Heights Science and
Technology Centre and
limited to the duration
of construction.

Management measures
are those regularly
implemented for
construction projects of
a similar scale.

No change from Draft
EIS.
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:. 'EIS - '.• - Environmental Commitments and Management
Reference... . .' • Measures During Construction • '

Predicted Outcome in
Draft EIS

. . New Commitments/
Predicted Outcome in Final

EIS

Visual and Landscape (Chapter 17.4 of Draft EIS)
• Lighting used during night time construction

activities would be appropriately shielded and
directed away from site boundaries.

There would be little or
no discernible change to
visual quality (at the site
of the replacement
reactor) from the
majority of views
within the viewing
catchment.

No change from Draft
EIS.

Cultural Heritage (Chapter 17.5 of Draft EIS)
• Managing the potential archaeological deposit

(PAD1) by constructing a bund at the southern
edge of earthworks directing water run-off
around the deposit

No adverse impact is
predicted.

No change from Draft
EIS.

Environmental Management and Monitoring (Chapter 18 of
Draft EIS)

Undertake the environmental management
commitments outlined to mitigate adverse
environmental impacts and achieve desired
environmental outcomes. Environmental
management for construction include:

• applying ANSTO's Health, Safety and
Environment Policy, Occupational Health and
Safety Policy and associated safety directives.
These would continue to provide the basis for
managing ongoing activities at the Lucas
Heights Science and Technology Centre during
construction;

• preparing an environmental management plan
for construction;

• undertaking a program of community
consultation and reporting, managed by a
community liaison manager designated by
ANSTO;

• appointing an environmental manager, by the
vendor, who would be responsible for
overseeing successful implementation of the
Construction Environmental Management Plan;

• designating an environmental manager by
ANSTO, responsible for monitoring and
auditing the implementation of the vendors
environmental management plan;

• a workplace procedures manual would be
developed and implemented by ANSTO as a
principal reference for personnel working at the
site; and

« an induction training program would be
implemented for all new personnel.

Construction
Environmental
Management Plans are
routinely required for
construction projects
and represent the most
effective means of
implementing a
coordinated approach
to environmental
management during
construction.

ANSTO provides
timetable for
implementation of a
revised environmental
management system in
Chapter 18 of the
Supplement to the Draft
EIS noting dual
(construction and routine)
monitoring during the
constructions stage.
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EIS Environmental Commitments and Management
Reference Measures During Construction

Predicted Outcome in
Draft r.IS

New Commitments/
Predicted Outcome in Final

EIS

Decommissioning (Chapter 19 of Draft EIS)
• Preparing an options study, an overall

decommissioning plan and a comprehensive
Stage 1 decommissioning plan at least one year
before HIFAR is shutdown

• Removing irradiated fuel and heavy water
coolant and transport overseas for reprocessing/
conditioning for sale/reuse, respectively, as
soon as practical after shutdown

Impacts would be
localised to either the
site of the replacement
reactor or the existing
HIFAR building.
Impacts would occur for
a period of not less than
30 years from the
shutdown of the HIFAR
reactor. Management
measures have not yet
been specifically
defined, but would
include a range of tasks
regularly carried out by
HIFAR staff during
normal operation, for
example the loading and1/,
unloading of fuel and |
spent fuel.

No change from Draft
EIS.

Detailed
Design

Cumulative Impacts and Ecologically Sustainable Development
(Chapter 20 of Draft EIS)
Concept and The following initiatives would be implemented:

• incorporating a requirement by the vendor to
demonstrate solutions for the ultimate
disposition of spent fuel in the tender
specifications;

• undertaking a life cycle assessment of all
building materials to be used in structures
constructed as part of the proposal;

• avoiding the use of non-sustainable materials
such as polyvinylchloride and use, wherever
practical, alternatives;

• using recycled or recycled content products as
construction materials wherever practical;

• reusing all excavated soil on site for use in
landscaping works.

The following initiatives would be implemented:
• developing a waste minimisation strategy

which adopts a cradle-to-grave approach to
construction wastes;

• implementing a source separation based
collection system for recyclable materials;

• using recycled or plantation timbers for
formwork and scaffolding;

• avoiding the use of fluorocarbons.

Construction

The initiatives would
contribute to the
achievement of the
principles of
ecologically sustainable
development.

The initiatives would
contribute to the
achievement of the
principles of
ecologically sustainable
development.

No change from Draft
EIS.

No change from Draft
BIS.
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Attachment 3: Environmental Management - Operation

EIS Environmental Commitments and Management
Reference Measures Dui ing Operation

Predicted Outcome in
Draft EIS

New Commitments/
Predicted Outcome in r iiul

KIS

Geology, Soils and Water (Chapter 8 of Draft EIS)
Management measures include:
" ensuring stormwater management maintains

post-development stormwater flows at or below
existing flows or up to the 100 years average
recurrence interval event;

• ensuring no increase in nutrient or sediment
loads occur due to the proposal; and

• constructing two new stormwater bunds, one
for each catchment, to provide for on site
containment and treatment of any small
accidental spills or releases of contaminated
liquid.

Impacts would be
localised at the site of
the replacement reactor
but potential for off-site
releases would occur
throughout the life of
the reactor.

Management measures
are those which have
been in place at the
Lucas Heights Science
and Technology Centre
since 1995. Further
investigation of
groundwater would be
undertaken prior to the
commencement of
construction to
characterise possible
additional mitigation
measures.

No change to Draft EIS
conclusions.
Groundwater and surface
water monitoring
programs to be addressed
during the development of
a modified environmental
monitoring system as
provided in Chapter 18 of
the Supplement to the
Draft EIS.

Air Quality (Chapter 9 of Draft EIS)
• No mitigative measure is required for non-

radioactive releases to the atmosphere during
operation.

No non-radiological
impacts on air quality
are predicted during
operation.

No change to Draft EIS
conclusions.

Management of Reactor Products, Spent Fuel and Wastes
(Chapter 10 of Draft EIS)
Reactor
Products

Ensuring that all radiopharmaceuticals
produced using the replacement reactor are
produced in accordance with the same national
and international standards that currently apply,
and in accordance with any new legislation
which may replace these standards in the
future; and

ensuring all reactor products transported from
the Lucas Heights Science and Technology
Centre comply with the requirements of
national standards and the International Atomic
Energy Agency Regulations for the Safe
Transport of Radioactive Material.

Continued compliance
with relevant national
and international
standards would ensure
potential impacts are
minimised or avoided.

No change to Draft EIS
outcome.
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EIS
Reference

Environmental Commitments and Management
' Measures During "Operation

Predicted Outcome in
' DraftEIS- 5 ,

'' <New Commitments/.'
Predicted Outcome Jn Final

Spent Fuel • Spent fuel would only be stored at the Lucas
Heights Science and Technology Centre for the
minimum time required to satisfy operational,
and technical, radiation safety and economic
constraints;

» spent fuel would be stored at the Lucas Heights
Science and Technology Centre for not more
than nine years before it is transported abroad
for reprocessing/conditioning;

• arrangements to transport spent fuel from the
Lucas Heights Science and Technology Centre
would commence as soon as the inventory
reached five year arisings;

• a requirement would be included in the tender
specifications for design and construction of the
replacement reactor that bidders demonstrate a
solution exists for the ultimate disposition of
spent fuel arisings. Shipment by shipment basis
contracts for spent fuel shipments and
reprocessing/ conditioning would be avoided.
Consideration would be given to entering into a
contract with an overseas reprocessor covering
the lifetime spent fuel arisings of the reactor;

• waste from reprocessing/conditioning of spent
fuel would be returned to Australia in a form
which is suitable for placing in the National
Category S Waste Store, for long-lived
intermediate level waste;

• maximum advantage would be taken of waste
minimisation opportunities in relation to the
waste form resulting from reprocessing/
conditioning while remaining consistent with
the International Atomic Energy Agency limits
applicable to long-lived intermediate level
radioactive waste; and

• waste from reprocessing/conditioning of spent
fuel returned to Australia would not be stored at
the Lucas Heights Science and Technology
Centre.

Impacts would be
restricted to the duration
of the storage of spent
fuel at the Lucas
Heights Science and
Technology Centre.
Off-site transport would
be undertaken in
accordance with
national and
international
conventions and
standards. Impacts of
disposal (not the subject
of the Draft EIS) would
be localised to the site
of the proposed
National Category S
Waste Store.

ANSTO has reached
agreement with
COGEMA in France for
the reprocessing of spent
fuel from the replacement
reactor.

Further clarification of
National Radioactive
Waste Repository and
National Category S
Waste Store provided in
Chapter ] Oof the
Supplement to the Draft
EIS.
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EIS Environmental Commitments and Management
Reference Measures During Operation

Predicted Outcome in
Draft EIS

Men ( oniiniitncnts/
Predicted Oinmii'e in ! inal

IIS

Emissions and * Complying with all relevant legislative and
Radioactive regulatory requirements, in particular, ensuring
Waste that all discharges are within authorised limits,

regular radioactive releases to the environment
are monitored and reported;

" ensuring that radiation exposures would be kept
"As Low As Reasonably Achievable", taking
into account economic and social factors;

• making sure that the maximum off-site dose to
a member of the public would remain less than
one percent of the current public dose limit
recommended by the National Health and
Medical Research Council of one millisievert
per year;

• ensuring that comprehensive assessments of
future emissions would be undertaken and
independently reviewed by the regulatory
authority (Australian Radiation Protection and
Nuclear Safety Agency) as part of the approval
process before construction;

• minimising production and volume of future
wastes, taking into account economic and social
factors;

• implementing ANSTO's Waste Management
Plan in a way which ensures that best practice
is adopted by the year 2000 as defined in the
Radioactive Waste Safety Standards and
Guidelines which have been developed by the
International Atomic Energy Agency; and

• transporting all low level and short-lived
intermediate level radioactive waste to the
National Radioactive Waste Repository, when
it becomes operational, and transporting of all
long-lived intermediate level radioactive waste
to the National Category S Store when it
becomes operational.

Non- * Ensuring that the current system of processing
Radioactive non-radioactive wastes, treatment and disposal
Waste continues to be within all regulatory guidelines

and generally moves towards the reduction of
waste quantities and recycling of materials
generated.

Impacts would be
localised to the area of
the buffer zone and
limited to one per cent
of the public dose limit.
Implementation of
management measures,
including new
technologies, are
predicted by ANSTO to
ensure radiation
exposures are kept As
Low As Reasonably
Achievable.

No significant increase
in the generation of
non-radioactive waste is
predicted.

No change to Draft EIS
conclusions;
formation of Australian
Radiation Protection and
Nuclear Safety Agency in
December 1998 will
further strengthen
regulatory controls;
since the production of
the Draft EIS, the process
for solidification of the
intermediate-level waste
has reached routine
operation;

a recent study of the
health of local residents
using the most up to date
information has been
included in Appendix C of
the Supplement to the
Draft EIS and indicated
no impact on public
health as a result of
ANSTO's activities.

No change to Draft EIS
conclusions.
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Hazards and Risks (Chapter 11 of Draft EIS)
• Conducting the design, construction, operation,

utilisation, modification and decommissioning
of the replacement reactor to the standards as
set by international authorities such as the
International Atomic Energy Agency and the
International Commission on Radiological
Protection, as approved by the Australian
nuclear regulatory authority, the Australian
Radiation Protection and Nuclear Safety
Agency.

• The safety management system applied by
ANSTO to the replacement reactor would meet
all relevant requirements for nuclear safety,
defence-in-depth, and occupational and public
radiation protection.

Complying with the forthcoming Australian
Radiation Protection and Nuclear Safety
Agency Act, 1998 and Regulations, as well as
all relevant licence conditions, Australian
Radiation Protection and Nuclear Safety
Agency principles and guidelines, including:

ensuring that the safety assessment of the
reactor meets the Nuclear Safety Bureau's
and the Australian Radiation Protection
and Nuclear Safety Agency's criteria;
ensuring the occupational and public
radiation doses are less than the relevant
dose limits; are "as low as reasonably
achievable"; and within authorised dose
constraints; and

ensuring that the design and construction of
the reactor building enables it to withstand
external natural and man-made events,
such as the design basis earthquake and the
crash of a light aircraft.

Maintaining the existing 1.6 kilometre buffer
zone.

Ensuring that all packages containing
radioisotopes, spent fuel or waste, which are
transported from the Lucas Heights Science and
Technology Centre, comply with the
requirements of Australian Radiation Protection
and Nuclear Safety Agency and the transport
regulations recommended by the International
Atomic Energy Agency.

Dose calculation models
relating to hazards and
risks have adopted
conservative
assumptions. The
model used (PC-
CREAM) is widely
used to estimate doses
in Europe. Outcomes
are subject to ANSTO
satisfying the regulatory
requirements of
Australian Radiation
Protection and Nuclear
Safety Agency and the
requirements of the
International Atomic
Energy Agency; and
keeping occupational
and public radiation
doses As Low As
Reasonably Achievable.
The environmental
management
commitments for the
design, construction,
operation and utilisation
of the replacement
reactor would be
capable of being
achieved.

No change to Draft EIS
conclusions;
further work undertaken
on collective dose to 50
kilometres did not alter
conclusions;
reassessment of release
fractions in Chapter 11 of
the Supplement to the
Draft EIS did not alter
conclusions; and
a deed of indemnity was
signed (refer Chapter 1 of
the Supplement to the
Draft EIS) between
ANSTO and the
Commonwealth
Government on 27
August 1998.

Flora and Fauna (Chapter 12 of Draft EIS)
Specific management measures would include:



A-16

m'?Qi'
EIS . Environmental Commitments and Management

Reference" . Measures During Operation '. '

• ' : y£y •••••;. '-'j '. :',,';'.• ;'• N c w . C o i n m i t m c n l s /

•Predicted Outcome in ' Predicted Outcome in Final
• ' DrafttElS'. . • \ V:>:-:: EIS ••

Monitoring erosion and sedimentation control
measures;
monitoring revegetated areas within the fuel-
reduced zone to ensure levels of weed invasion
are minimised;
reusing mulch produced by bushfire hazard
reduction activities in revegetation;
carrying out bushfire hazard reduction activities
to ensure protection of native flora and fauna;
and

managing the buffer zone toward the protection
and long term maintenance of biodiversity and
natural ecosystem processes.

There would be no
significant impacts on
flora and fauna of
national, state or
regional significance.
Impact would be
restricted to the area of
the buffer zone.
Ongoing management
measures would be
implemented during the
life of the reactor and
include those regularly
implemented in similar
circumstances.
Predicted outcomes are
known based on current
practices associated
with HIFAR.

No changes to Draft EIS
conclusions.

Planning and Land Use (Chapter 13 of Draft EIS)
• Future land use proposals within the buffer

zone would continue to be subject to approval
by ANSTO in accordance with the relevant
environmental and safety criteria.

No significant changes
to planning or land uses
within the buffer zone
are expected in the
future.

No changes to Draft BIS
conclusions.

Traffic and Transport (Chapter 14 of Draft EIS)
• No specific management measures are

necessary.
Impacts would be
localised to the
intersection of New
Illawarra Road and the
entrance to the Lucas
Heights Science and
Technology Centre.
Significant increases in
traffic are not predicted.

No changes to Draft BIS
conclusions; and
ANSTO to liaise with
relevant NSW
Authorities.

Infrastructure and Services (Chapter 15 of Draft EIS)
« Minimisation of water and energy use (refer

ecologically sustainable development below).
Existing infrastructure
and services, with
proposed
augmentations, would
meet the needs of the
replacement reactor
during operation

No changes to Draft EIS
conclusions; and
ANSTO to liaise with
Sydney Water on water
supply issues.

Social and Economic Impacts (Chapter 16 of Draft EIS)
• Ensure ongoing monitoring and implementation

of environmental management measures during
operation.

" Release information about the performance of
environmental management to the community
to assist in overcoming any sense of alienation
from operation of the replacement reactor.

Impacts would occur
within the local
community of interest
and could be expected
for the life of the
reactor.

No changes to Draft EIS
conclusions.
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• EIS , Environmental Commitments and Management Predicted Outcome in YPredictecl Outcome in Final
Reference Measures During Operation'

Land Contamination (Chapter 17.1 of Draft EIS)
Not applicable Not applicable

Bushfire (Chapter 17.2 of Draft EIS)
Specific measures are:

• regularly maintain vegetation and fuel loads
within the fuel reduced zone;

• regularly mow and water grasses within the
fuel-free zone;

• maintain existing fire trails in the buffer zone
to a high standard;

* implement erosion control on the fuel-free
zone and access tracks;

» select trees and shrubs for ornamental planting
to include species not readily combustible; and

• prepare the site prior to the bush fire season by
undertaking vegetation and building
maintenance.

There is a high level of
confidence in existing
emergency planning
and response systems
in place to contain and
control fires which
threaten the Lucas
Heights Science and
Technology Centre and
the replacement
research reactor

No changes to Draft EIS
conclusions; and
clarification provided on
bushfire hazards and
management in Chapter
17 of the Supplement to
the Draft EIS.

Noise (Chapter 17.3 of Draft EIS)
» No specific management measures are

necessary.
Impacts would be
localised to the site of
the replacement reactor
and no noise impacts
are predicted beyond
the boundary of the
Lucas Heights Science
and Technology
Centre.

Impacts would be no
greater than those for
HIFAR.

No changes to Draft EIS
conclusions.

Visual and Landscape (Chapter 17.4 of Draft EIS)
• Plant ornamental trees around structure, subject

to the requirements of bushfire hazard
management.

Impacts would be
localised to those
residents closest to the
Lucas Heights Science
and Technology
Centre, however, no
significant change in
the visual and
landscape quality of
the area is predicted.

No changes to Draft EIS
conclusions.

Cultural Heritage (Chapter 17.5 of Draft EIS)
• Not applicable during operation phase.
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.- EIS Environmental Commitments and Management
Reference Measures During Operation

Predicted Outcome in
Draft EIS

New C ominitmenU/
Predicted Outcome in Final

EIS

Environmental Management and Monitoring (Chapter 18 of
Draft EIS)

• Continue the program of environmental and
effluent monitoring to ensure that the
environmental management commitments and
measures identified for operation of the
replacement reactor are implemented.
Environmental management systems for
operation of the proposal include expanding the
existing environmental and effluent monitoring
program to include non-radiological surface
water impacts, radiological groundwater
exposure pathways and installing airborne
effluents discharge monitors for the
replacement research reactor.

Environmental
management systems
developed for HIFAR
have been subject to
continual improvement
during its operational
life. These systems
would be adapted,
within the context of
the new licensing
arrangements
established by
Australian Radiation
Protection and Nuclear
Safety Agency, and
applied to the
operation of the
replacement reactor.

Timetable for
implementation of
environmental
management systems
provided in Chapter 18
of the Supplement to the
Draft EIS.

Decommissioning (Chapter 19 of Draft EIS)
• All hazards and risks associated with

decommissioning would be addressed in detail
in a Decommissioning Plan.

Impacts would be
localised to either the
site of the replacement
reactor or the existing
HIFAR building.
Impacts would occur for
a period of not less than
30 years from the
shutdown of the
replacement reactor.
Management measures
have not yet been
specifically defined, but
would include a range
of tasks regularly
carried out by HIFAR
staff during normal
operation, for example
the loading and
unloading of fuel and
spent fuel.

No changes to Draft EIS
conclusions; and
clarifications provided in
Chapter 19 of the
Supplement to the Draft
EIS.

Cumulative Impacts and Ecologically Sustainable Development
(Chapter 20 of Draft EIS)
Operation The following initiatives would be implemented:
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EIS Environmental Commitments and Management
Rcfct encc Measures Daring Operation

Piedictcd Outcome in
Diaft EIS

New Commitments/
Predicted Outcome in Fin.il

KiS

minimise the production and volume of future
waste taking into account economic and social
factors;
ensure the maximum off-site dose to a member
of the public when the reactor is operating
would remain less than one percent of the
annual public dose limit currently adopted by
the National Health and Medical Research
Council of one millisievert;
transport spent fuel from the Lucas Heights
Science and Technology Centre as soon as
practical allowing for the constraints of fuel
cooling, radiation safety and economic
transport;
manage the buffer zone for the protection and
long term maintenance of biodiversity and
ecological systems;
investigate the potential reuse of secondary
cooling system water;
investigate the possibility of a "green power"
purchase agreement with Energy Australia;
install low water usage devices, such as dual
flush toilets, low flow taps, trigger action hoses
and drip irrigation; and
install energy efficient lighting.

The initiatives would
contribute to the
achievement of the
principles of
ecologically
sustainable
development.

No changes to Draft BIS
conclusions.
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Attachment 4: Project Management Organisation
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