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This statement of reason does not form part of Facility Licence FO309

In the event of any inconsistency between the licence and this statement of reasons,
Facility Licence FO309 will prevail
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1. Introduction

On 12 April 2018 | decided to issue Facility Licence FO309 under section 32 of the Australian Radiation
Protection and Nuclear Safety Act 1998 (the Act), authorising the Australian Nuclear Science and
Technology Organisation (ANSTO) to:

operate a controlled facility being a nuclear installation, namely the ANSTO Nuclear Medicine
Mo-99 Facility (the ANM Facility) located at the Lucas Heights Science and Technology Centre in
New South Wales.

The purpose of the facility is to extract and purify molybdenum-99 (Mo-99) from uranium target plates
irradiated in ANSTO's OPAL reactor, for the domestic and international market; and will involve activities
incidental to extraction and purification of Mo-99 such as quality control and waste management, as
outlined in the application. No other purpose has been stated or is authorised under the licence.

The licence authorises ANSTO to commence commissioning of the ANM Facility using active material
including irradiated target plates (‘hot’ commissioning). Routine operations for the stated purpose must not
commence until authorised by the CEO of ARPANSA. Authorisation of routine operations requires that
certain conditions, specified in the licence, have been fulfilled.

Under section 35(1)(c) of the Act, | have issued a number of licence conditions specific to the ANM Facility.
The licence conditions are detailed and explained in section 5 of this statement of reasons.

2. Background
This is the third in a series of decisions regarding facility licences for the ANM Facility, located at the Lucas
Heights Science and Technology Centre (LHSTC) in New South Wales:

e On 4 October 2013, | issued a licence to ANSTO under section 32 of the Act to prepare a site for the
ANM Facility (Facility Licence F0270).

e On 27 June 2014, | issued a licence to ANSTO under section 32 of the Act to construct the ANM
Facility (Facility Licence F0285).
The Statements of Reasons and the supporting Regulatory Assessment Reports (RAR) prepared by
ARPANSA officers are available at the ARPANSA website? 3.
e On7April 2017, | received an application for a licence to operate the ANM Facility (Facility Licence
Application A0309).

This statement of reasons documents the reasoning underpinning my decision® in relation to Facility
Licence Application A0309.

1 See https://www.legislation.gov.au/Series/C2004A00383
2 Prepare a site: https://www.arpansa.gov.au/news/ceo-decision-ansto-nuclear-medicine-molybdenum-99-facility

3 Construct: https://www.arpansa.gov.au/news/decision-ceo-ansto-anm-facility

41 am required under section 15(2) of the Act to take all reasonable steps to avoid any conflict of interest between my regulatory
functions and my other functions, a responsibility that also applies to all ARPANSA officers that have a role in the decision making
process, such as contributing to the Regulatory Assessment Report. | have not given any consideration to any aspect of the licensing
decisions regarding the ANM Facility that could potentially benefit ARPANSA or conflict — or be perceived to conflict - with my other
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2.2  Purpose and scope of this statement of reasons

The statement of reasons focuses on the safety of the operations of the ANM Facility and partly draws on
considerations made in relation to the decisions to authorise ANSTO to prepare a site for, and to construct
the facility. The main focus is on whether:

e the facility has been built as approved
e commissioning activities using irradiated target plates (‘hot’ commission) can be authorised

e the facility can be brought to a safe controlled state in case of events with safety significance during
commissioning

e the purpose, risk analysis, safety analysis, safety features, safety arrangements and end-of-life
arrangements provide for net benefit, no undue risks, and for protection of people and the
environment from the harmful effects of radiation.

For the purpose of this statement of reasons and unless otherwise stated, health and safety refers to all
factors that contribute to protection of people and the environment from harmful effects of ionising
radiation (i.e. the object of the Act). This includes radiation safety®, nuclear safety, waste safety, transport
safety, physical protection and security, and emergency preparedness and response. Safety as it relates to
other matters, e.g. as covered in the work health and safety legislation or as regards the safety of the
product being manufactured in the facility and its use in medical applications, is outside of my mandate.

3. Reaching the decision

3.1 Evidence and documentation

The evidence and documentation underpinning my decision include:

e the application and supporting documentation®

e considerations in relation to the decisions to authorise ANSTO to prepare a site for, and to
construct, the facility

e applications and approvals under regulation 54, to construct items important for safety

e supplementary documentation provided by ANSTO at ARPANSA’s request

functions. All ARPANSA officers make annual declarations of interests that could potentially conflict with their duties; ARPANSA’s
General Counsel makes the determination of whether a conflict exists or may be perceived that must be managed. No interest has
been declared that may conflict with this decision. On this matter, see Regulatory intersections with other functions on ARPANSA’s
website, https://www.arpansa.gov.au/regulation-and-licensing/regulation/our-regulatory-services/regulatory-intersection-other-
functions

5 Radiation safety has the same meaning as radiation (radiological) protection in this statement of reasons.

6 The application and supporting documentation are available on ARPANSA’s website, https://www.arpansa.gov.au/have-your-
say/anm-mo99-facility-operating-licence-application
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e the review and assessment of the application and supporting and supplementary information,
carried out by ARPANSA’s regulatory and science officers and documented in the Regulatory
Assessment Report”8

e inspections, verifications, observations and document reviews carried out by ARPANSA’s regulatory
officers on site

e submissions received in response to the invitation under sub-regulation 40(3) to people and bodies
to make submissions in relation to the application.

ARPANSA’s assessment is based on the Act and the Australian Radiation Protection and Nuclear Safety
Regulations 1999° (the Regulations), as well as on subsidiary regulatory guidance®® developed by ARPANSA
for licence applicants and licence holders. It is also based on national codes and guides that are
predominantly published in the Radiation Protection Series (RPS)*?, some of which form part of the licence
conditions specified in the Regulations (regulation 48).

The assessment and decision is further informed by advice from the Nuclear Safety Committee, and by
international best practice, both of which | have taken into account in my decision.

3.2  The Nuclear Safety Committee

The Nuclear Safety Committee*? (NSC) advises the CEO of ARPANSA on matters relating to nuclear safety
and the safety of controlled facilities, including developing and assessing the effectiveness of standards,
codes, practices and procedures. The NSC normally meets three times a year and performs work inter
session. The NSC is one of three bodies established by the Act that provide advice on matters relating to
safety, national implementation of policies and standards, and matters of concern in society, to the CEO of
ARPANSA,; the others being the Radiation Health and Safety Advisory Council and the Radiation Health
Committee®. Functions and procedural arrangements are outlined in the Act and Regulations, and further
elaborated in Roles and Expectations of the Advisory Bodies, available on ARPANSA’s website4.

e The NSC met on 10 March 2017. Members were given an orientation on the ANM Facility on site,
sighted the facility (which at the time was in its main phase of construction) and met with key
ANSTO staff with responsibility for the establishment of the facility.

e The NSC met on 30 June 2017. Members had previously received a copy of ANSTO’s Operational
Risk Assessment, with a request to review the document ahead of the meeting. Members provided
ARPANSA with a list of questions regarding the risk assessment out of session, which ARPANSA took
into account when requesting ANSTO to provide further information on the risk assessment.

7 Lead reviewer was Dr Samir Sarkar, Section Head, National Codes and Standards Section, Regulatory Services Branch. Contributors
to the review were from the Regulatory Services Branch: Mr Jim Scott, Mr Loch Castle, Ms Diane Harrison, Mr Andrew McCormick,
Mr Vaz Mottl, Ms Julie Murray, Mr Chris Nickel, Mr Garth Sheehy, Mr John Templeton, Mr John Ward, Ms Francesca Wigney and
Mr Andrew Wulf. Contributors from the Radiation Health Services Branch were: Dr Gillian Hirth, Dr Marcus Grzechnik, Mr Scott
Muston and Mr Blake Orr. Mr Martin Reynolds, General Counsel, reviewed the statement of reasons and the licence.

8 www.arpansa.gov.au/news/arpansa-issues-licence-operate-anstos-mo-99-facility#rar
9 See https://www.legislation.gov.au/Series/C2004A00383

10 See https://www.arpansa.gov.au/regulation-and-licensing/licensing/information-for-licence-holders/regulatory-guides

11 See https://www.arpansa.gov.au/regulation-and-licensing/regulatory-publications

12 Membership, minutes and other documentation is available at ARPANSA’s website; https://www.arpansa.gov.au/about-
us/advisory-council-and-committees/nuclear-safety-committee. The Committee is chaired by Dr Tamie Weaver (VIC).

13 Further information on all advisory bodies is at https://www.arpansa.gov.au/about-us/advisory-council-and-committees

14 See https://www.arpansa.gov.au/about-us/advisory-council-and-committees/roles-and-expectations-advisory-committees
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e The NSC met on 20 October 2017. Members had received a first and early draft of the RAR for
discussion. The minutes state:

The Committee discussed a number of the aspects considered in the assessment including the risk
assessments, waste, commissioning processes, quality assurance and ongoing monitoring. The
Committee concluded that some changes and additional information would be desirable to verify
that the facility had been built as planned and approved.

ARPANSA has subsequently continued its assessment of these matters and performed verification
of conformance with approved specifications of structures, components, systems and equipment;
as reviewed in the RAR and summarised in this statement of reasons.

e On 15 March 2018, Members visited ANSTO and sighted the ANM Facility, including areas that will
be forbidden for routine access should operations using irradiated targets commence. The facility
had at the time reached its final stages of completion and commissioning using non-radioactive
material and un-irradiated target plates (‘cold’ commissioning).

e On the next day, 16 March 2018, the Committee met to discuss, among other items on the agenda,
the licensing and associated licence conditions for the ANM Facility. Committee members had
received a preliminary version of this statement of reasons, and draft licence conditions. A number
of issues that are further dealt with in this statement of reasons were discussed in detail. Members
deliberated on whether a licence to authorise operations was appropriate and if so, what form is
should take. The Committee supported my preliminary intention to authorise only commissioning
tests using irradiated target plates (i.e. not routine operations). The minutes from the NSC meeting
record the view of the NSC as follows:

The Committee reviewed and discussed the information supplied with the application including the
assessment of risk and benefit, resourcing, and waste. The Committee supported the CEQ’s
preliminary intention to authorise only hot commissioning of the facility and left it with the CEO to
decide on an appropriate way to implement this constraint. A range of licensing options, and
conditions, were discussed which could efficiently and effectively achieve this outcome.

Licence Condition 1 (see section 5%°) constrains the operation of the ANM Facility to only hot
commissioning. As detailed in this statement of reasons, a number of conditions collectively captured
under Licence Condition 1 will have to be fulfilled before transition to routine operations can be
considered.

3.3 International best practice

Sub-section 32(3) of the Act requires the CEO of ARPANSA to consider international best practice in relation
to radiation protection and nuclear safety when deciding whether to issue a licence. In my view, and for the
purpose of this decision, consideration of international best practice involves the following:

e the radiation protection, and nuclear safety and security objectives as a part of siting, design,
operation, and decommissioning; compared to those laid out in the international framework for
safety, security and radiation protection documented in international standards

e technical standards for construction, materials and other features relevant to safety

15 Note that the numbering of the licence conditions in this statement of reasons differs from that in the licence. This is because a
number of standard conditions are included in the licence that are not dealt with in this statement of reasons, which only deals
with conditions that are specific to the ANM Facility.
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e experience from siting, construction, operation, and decommissioning of similar facilities in
countries with an advanced infrastructure for safety.

The elements of the international framework for safety, which | consider international best practice, are
laid out in, inter alia, the Safety Fundamentals and Safety Requirements published by the International
Atomic Energy Agency (IAEA)*®; in the IAEA Fundamentals and Recommendations on Nuclear Security?’,
and in the Recommendations of the International Commission on Radiological Protection (ICRP)*®. The
framework is supported by assessments of health and environmental risks such as the scientific evaluations
carried out by the United Nations Scientific Committee on the Effects of Atomic Radiation®® (UNSCEAR).
ARPANSA, and Australia, play very active roles in the international fora that continually develop and
improve the international risk assessments and the framework for safety (including security).

ARPANSA’s approach to international best practice aligns with the Australian Government’s policy on
international standards and risk assessments?°, noting that the relevance of such standards and risk
assessments in the Australian context has to be evaluated on a case-by-case basis. ARPANSA maintains
information on a selection of relevant standards and risk assessments on its website?!. ARPANSA’s
regulatory guides prepared for applicants and licence holders, as well as the RPS suite of publications
developed in collaboration with state and territory regulators across Australia, reflect international best
practice as applicable in the Australian context.

3.4 Matters specified in the Regulations that must be taken into account when issuing
a facility licence

Sub-regulation 41(3) specifies matters that | must take into account in deciding whether to issue a facility
licence. The matters are the following:

1) whether the application includes the information requested

2) whether the information establishes that the proposed conduct can be carried out without undue
risk to health and safety of people, and to the environment

3) whether the applicant has shown that there is a net benefit from carrying out the conduct relating
to the controlled facility

4) whether the applicant has shown the magnitude of individual doses, the number of people
exposed, and the likelihood that exposure will happen, are as low as reasonably achievable, having
regard to economic and social factors

5) whether the applicant has shown a capacity for complying with these regulations and the licence
conditions that would be imposed under section 35 of the Act

6) whether the application has been signed by an office holder of the applicant, or a person
authorised by the office holder of the applicant

16 See http://www-ns.iaea.org/standards/

17 See http://www-ns.iaea.org/security/nuclear security series.asp?s=5&I=35

18 See http://www.icrp.org/publications.asp

19 See http://www.unscear.org/unscear/en/publications.html

20 See https://www.education.gov.au/news/international-standards-and-risk-assessments

21 See https://www.arpansa.gov.au/regulation-and-licensing/regulation/international-best-practice
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7) for a nuclear installation, the content of any submissions made by members of the public about the
application.

Sections 4.1 to 4.7 of this statement of reasons deal with these matters.

4, Reasons for the decision

4.1 Does the application include the requested information?

Sub-regulation 41(3) specifies that, in deciding whether to issue a facility licence, | must take into account
whether the application includes the information requested.

4.1.1 Stepwise process for application and regulatory review

It is implicit in the Regulations (see Schedule 3, Part 1) and established good practice that the licensing of a
complex facility for which no design certification has been issued, will be staged with each stage subject to
separate application, regulatory review and assessment, and decision. This applies to the ANM Facility,
which is a nuclear installation under regulation 11. While not strictly a nuclear fuel cycle facility as defined
by the IAEA?, the IAEA Specific Safety Requirements SSR-423 includes facilities for “separation of
radionuclides from irradiated thorium and uranium” under the safety requirements for nuclear fuel cycle
facilities, based on:

[...] the processes and hazards at facilities that produce isotopes by chemical separation from nuclear material
can be similar to the processes and hazards at facilities for the processing and reprocessing of nuclear fuel.
The requirements of this publication [i.e. SSR-4, explanation added] relating to criticality safety and
confinement can also be applied to these processes, in accordance with a graded approach.

A staged process is appropriate for the ANM Facility, considering its complexity and the nature of the
activities. It mitigates problems arising from important issues that potentially had been overlooked at the
onset of the project, and acknowledges that plans may have to be significantly altered or projects even
terminated, should any significant issue come to light at any stage of the licensing process. A determination
should be made with regard to whether new issues, identified during the stepwise licensing process,
materially challenge the decisions reached in preceding licensing stages, and on what course of action that
in such case should be taken. Importantly, the regulator needs to be prepared to use its authority to pause
projects or reverse decisions, should this be deemed justified.

The applicant should also submit information about subsequent licensing stages that provides the decision
maker with sufficient information on the feasibility and full life-cycle safety of the facility and activity in
question.

| briefly summarise considerations made in the preceding decisions in section 4.1.2. With respect to future
licensing stages, decommissioning and management of radioactive waste are dealt with in other places in
this statement of reasons.

22 |AEA Safety Glossary, IAEA 2016; https://www.iaea.org/sites/default/files/17/11/iaea-safety-glossary-rev2016.pdf

23 Safety of Nuclear Fuel Cycle Facilities. Specific Safety Requirements No. SSR-4 (IAEA 2017); https://www-
pub.iaea.org/books/iaeabooks/12216/Safety-of-Nuclear-Fuel-Cycle-Facilities
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UNCLASSIFIED

Specifically for a facility of this nature, commissioning may require a step-wise process of its own. While the
applicant should provide results from commissioning tests with an application to operate a facility, it is
reasonable to separate between ‘cold’ commissioning without radioactive material or irradiated target
material, and ‘hot’ commissioning with irradiated target material. In the case of the ANM Facility, hot
commissioning involves tests using irradiated uranium target plates. Processing of irradiated targets is akin
to routine operations and is, for the purpose of this decision, considered part of the application to operate
the ANM Facility and the regulatory decision on that application.

An analysis of results from hot commissioning and further regulatory authorisation is required before
routine operations for the stated purpose (production of Mo-99 for the domestic and international
markets) may commence. Licence condition 1(a) has been issued to that effect (see section 5 of this
statement of reasons).

4.1.2 Items identified in previous decision

Reponses to issues raised in relation to the licence to prepare a site for the ANM facility

In the statement of reasons underpinning my decision to grant ANSTO a licence to prepare a site for the
ANM Facility, | requested ANSTO to consider:

Operational waste and contingencies. This applies in partic