
Regulatory Assessment and 

Oversight of Moata and HIFAR

John Ward

Acting Manager, Safety Analysis Section

Operations Services Branch

IAEA Decommissioning Workshop - May 2012

For information on ARPANSA go to www.arpansa.gov.au



Topics

● Overview of decommissioning projects

● What is decommissioning

● Regulatory management  of Moata decommissioning

● Removal of Moata from regulatory control

● Regulatory management of HIFAR possess or control

● The future for HIFAR



What is Decommissioning?

Decommissioning is defined by the IAEA as:

“The term decommissioning refers to administrative and technical actions taken to 

allow removal of some or all of the regulatory controls from a nuclear facility. These 

actions involve decontamination, dismantling and removal of radioactive materials, 

waste, components and structures. They are carried out to achieve a progressive 

and systematic reduction in radiological hazards and are taken on the basis of 

preplanning and assessment to ensure safety during decommissioning operations.”
IAEA Safety Standard – Decommissioning of  Nuclear Power Plants and Research Reactors – WS-G-2.1, 1999

(emphasis added)

The ARPANS Act requires regulatory control for controlled apparatus or material 

containing radionuclides above the exemption levels specified in Schedule 2 of the 

ARPANS Regulations.  Schedule 2 is based on the IAEA Basic Safety Standard.



What is Possess or Control?

● The term “possess or control” derives from the ARPANS Act.  It equates 

to “safe enclosure” or “care and maintenance” and in regard to 

decommissioning is a strategy of deferred dismantling.

● Deferred dismantling is defined by the IAEA as:

“The strategy in which parts of a facility containing radioactive contaminants are 

either processed or placed in such a condition that they can be safely stored and 

maintained until they can subsequently be decontaminated and/or dismantled to 

levels that permit the facility to be released for unrestricted use or with restrictions 

imposed by the regulatory body.”
IAEA Safety Requirements – Decommissioning of facilities Using Radioactive Material WS-R-5, 2006

(emphasis added)

● The CEO of ARPANSA has previously determined that the underlined 

section is consistent with “having possession or control” and the 

remainder that the remainder defines decommissioning.



The Moata Application (1)

● The 2001 Moata Possess, Control and

Decommission licence application did not detail 

how decommissioning would be undertaken

● December 2008 - ANSTO applied to decommission 

under Regulation 51 (Change with significant 

implications for safety)

● A two stage submission was proposed and agreed:

● Preliminary dismantling (Control rods assemblies, graphite moderator/reflector 

core tanks and pipe work, core support frame and gamma curtain)

● Bio-shield dismantling and site restoration (all remaining structure – mainly 

concrete)



The Moata Application (2)

● ANSTO was advised that to supplement the original licence application 

ARPANSA required:

● an updated safety case

● details of management structure and accountabilities

● resource plans and schedule (including financial resources)

● safety management plan

● radiation protection plan

● radioactive waste management plans

● training plan

● Security plan

● Details of the decommissioning and decontamination techniques to 

be used



The Moata Application (3)

● ANSTO’s initial submission covered preliminary dismantling

● It became clear that ARPANSA and ANSTO did not have a common 

understanding of the detail required to be in the application.  Prior 

communication had been inadequate.

● At a meeting it was agreed that ANSTO would undertake additional 

development of the application.  

● ARPANSA did not get drawn into the specifics of the submission.  

However, it was conveyed to ANSTO that the application must show that:

● processes were thoroughly planned and explained

● processes were resilient to problems that could potentially arise

● a detail characterisation of the entire building

● individual and collective dose to workers were estimated and ALARA 

● adequate defence in depth was maintained

● Licence holder ownership of the process and safety was emphasised



The Moata Application (4)

● ARPANSA assessed the application using

● a good quality regulatory guideline for 

decommissioning

(also provided to ANSTO)

● a review of international best practice and 

international standards

● ARPANSA determined that it had sufficient 

internal capability in decommissioning and 

radiation protection to manage Moata 

decommissioning without engaging an 

external consultant

Note: Due to the increased hazard presented by 

HIFAR it is almost certain that an external consultant 

will be hired to provide independent advice to the 

CEO to supplement advice of ARPANSA reviewers



Regulatory Oversight of Dismantling

● ANSTO’s project team provided frequent updates on progress and 

advised of any difficulties which were encountered.

● ANSTO was required to provide quarterly updates on progress and 

compliance with the licence

● A programme of inspection

● pre-start work daily meetings

● conduct of work activities

● end of day site inspection – progress, clean-up, safety

● personnel dose records

● waste clearance and waste management

● removal of  sample material for analysis



Why Inspect

● Inspection is the only way to obtain truly independent information on 

the status of a facility and how it is being managed.

● The public expect safety standards at hazardous facilities to be 

independently checked by a competent authority

● Application of the ARPANS act and regulations provides a high degree 

of assurance  of safety.  The primary purpose of an inspection is to 

check compliance with the legislation.

Trust (where earned), but verify!
(This is a nice objective but Regulators need to be very careful)



Inspection Plan

● Review of application – what were the higher risk activities and 

practices

● Plan for effective control ● Safety Management Plan

● Radiation Protection Plan ● Radioactive Waste Management Plan

● Procedures and instructions ● Security Plan

● Environmental Management Plan ● Training Plan

● Progress and conduct – compliance to plans and arrangements

● Licence holder behaviour and performance also considered (risk 

informed)

● Inspector availability

● Regulatory staff met to discuss inspection areas and approach  

● Over 20 site inspectors were undertaken

● At peak times two inspection per week

● Most inspections were unannounced



ARPANSA Inspector Powers

● Section 35(3) of the Act places condition on Licence Holders to allow a 

person authorised by the CEO to enter and inspect a facility

● Sections 62 to 82 of the Act regard inspector powers.  Power include:

● General powers  (examine, take measurements, test, record, copy)

● Powers for dealing with hazardous situations

● Searches and seizures

● Use of electronic equipment

● Inspections can be carried out under a warrant (including a telephone 

warrant).  In this case inspector powers are further enhanced

ARPANSA has a co-operative relationship with Licence Holders 

and has never needed a Warrant 



Regulatory Inspections



Regulatory Inspections



Regulatory Inspections



Removal from Regulatory Control (1)

● Moata was the Commonwealth’s first nuclear installation to be removed 

from regulatory control

● The international baseline standard states that the regulatory body should 

ensure that the exposure from the facility of any critical group, from all sources, 

would not exceed 1mSv in a year above natural background.
IAEA Safety Standard – Release of Sites from Regulatory Control on Termination of Practices

WS-G-5.1 2006

● ANSTO did not have records of the natural background levels in the 

building prior to 1961.  However ANSTO easily met this target based on 

the radiation level in the building compared with other site structures and 

the local environment and worker occupation rates.

● The IAEA Standard goes on to state that, if other practices are introduced 

on the site then the maximum value of dose constraint should be in the 

order of 0.1mSv in a year.  ANSTO did not demonstrate compliance with 

this constraint.



Removal from Regulatory Control (2)

● ANSTO’s request to surrender the licence was assessed by ARPANSA 

against the following criteria considered to be international best practice:

● Radiation levels in the facility resulting from the operation of  the reactor should 

present no ongoing danger 

● UK ONR equates “No Danger” as approximating to a dose of 10µSv per year

(UK HSE Criterion for Delicensing Nuclear Sites, May 2005). 

● The term “No Danger” is also recognised by the IAEA .  A table of derived  

unconditional clearance levels can be related to a 10µSv per year dose.

(IAEA Technical Document 855 – January 1996). 

● ARPANSA reviewed radionuclide analysis of samples taken from the 

excavated site by ANSTO and also tested it’s own samples taken during an 

inspection.  Results indicated that the “No Danger” threshold had been 

met.



Removal from Regulatory Control (3)

● ARPANSA’s final requirement was to 

ensure that all radioactive waste had 

been appropriately transferred to the 

ANSTO waste management licence

● This was confirmed through a review 

of documents provided by ANSTO and 

an inspection

● The surrender of the licence was 

subsequently authorised.

The Moata floor excavation and 

ARPANSA Inspector obtaining sample for 

analysis in our Melbourne Laboratories



● HIFAR ended operation in January 2007

● ARPANSA and ANSTO discussed the ongoing management of the facility 

and requirements for decommissioning

● Obstacles to the issue of a 

decommissioning licence:

● the requirement to undertake an 

environmental impact statement and 

obtain approval under the 

Environment, Protection and Bio-

diversity Conservation Act 

● the absence of a disposal  route for 

radioactive waste product

Authorisation, under the ARPANS Act, can not be granted without 

meeting these requirements

High Flux Australian Reactor (1)



High Flux Australian Reactor (2)

● HIFAR Possess of Control Licence was issued on 15 September 2008

● Schedule 1 of the Licence provides the following definitions:

● Possess or control

the set of activities whereby a state of 

safe enclosure of the nuclear installation 

is achieved and maintained and the 

radiological characterisation required for 

ultimate dismantling is carried out 

● Safe Enclosure

means that the parts of the Nuclear 

Installation containing radioactive 

contaminants are either processed or 

placed in such a condition that they can 

be safely stored and maintained until 

they can subsequently  be 

decontaminated and/or dismantled to 

levels that permit the facility to be 

released from regulatory control.

These interpretations are consistent IAEA Safety Standard – Decommissioning of  

Nuclear Power Plants and Research Reactors – WS-G-2.1, 1999



High Flux Australian Reactor (3)

● Schedule 2 of the Licence includes the following conditions:

The Licence Holder must obtain the prior 

approval of the CEO of ARPANSA for any 

dismantling project proposed to be 

undertaken under this licence and for the 

programme of in-situ measurements and 

core sample analysis required for 

radiological characterisation of the Nuclear 

installation 

These conditions are consistent IAEA Safety Requirements

Decommissioning of facilities Using Radioactive Material WS-R-5, 2006

Any proposal to dismantle a structure, 

system or component (SSC) must include 

information that demonstrates that the SSC:

● is not expected to contain radioactivity 

arising from the operation of the nuclear 

installation; or

● has an activity concentration of 

radionuclides contaminating the SSC that 

falls below the exemption levels set out in 

Schedule 2 of the Regulations; or

● can be safely and effectively 

decontaminated to levels that meet the 

criterion above



HIFAR Regulatory Oversight

● Review and assessment of refurbishment and dismantling projects to 

check compliance to licence conditions

● Site inspections – refurbishment projects, dismantling work and 

maintenance

● ANSTO are also required to provide quarterly reports on the 

management of the facility and compliance with licence conditions

Regulatory oversight is mainly to verify compliance with the Licence and its 

conditions rather than safety. The P or C licence maintains control of HIFAR 

whilst freeing regulatory resources for other priorities



HIFAR – The Future

● ANSTO are moving forward towards 

developing detailed decommissioning plans

● ANSTO are working on knowledge capture 

in preparation for decommissioning

● ARPANSA consider that it is preferable to 

decommission the reactor as soon as 

possible before further knowledge is lost

● Radioactive contamination in HIFAR is 

safety and securely enclosed within the 

single facility.  There is no safety 

requirement to change this status before a 

waste repository is available to manage the 

decommissioning product.



Questions

A regulator will achieve the level of safety that is 

demonstrated it is prepared to accept


