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FOREWORD

The purpose of Annex Il of this report is to prd&iadvice to regulators on a standardized approach
to the regulatory review of safety assessmentsaijgport decommissioning project proposals or
license applications. The prime purpose of regwyateview is to establish that decommissioning
activities can be carried out safely and in conmuéa with safety requirements and criteria for
protecting workers, members of the public and therenment. The advice in Annex Il is intended
to fulfil this purpose, although it may also be adsistance during reviews performed for other
purposes such as independent reviews carried ot oy behalf of the operator.



EDITORIAL NOTE

This report has been prepared from the original material as submitted for publication and has not
been edited by the editorial staff of the IAEA. The views expressed do not necessarily reflect those of
the IAEA or the governments of its Member States.

1t does not address questions of responsibility, legal or otherwise, for acts or omissions on the part of
any person.

The use of particular designations of countries or territories does not imply any judgement by the
publisher, the IAEA, as to the legal status of such countries or territories, of their authorities and
institutions or of the delimitation of their boundaries.

The mention of names of specific companies or products (whether or not indicated as registered) does
not imply any intention to infringe proprietary rights, nor should it be construed as an endorsement or
recommendation on the part of the IAEA.

The depiction and use of boundaries, geographical names and related data shown on maps do not
necessarily imply official endorsement or acceptance by the IAEA.

The IAEA has no responsibility for the persistence or accuracy of URLs for external or third party
Internet web sites referred to in this report and does not guarantee that any content on such web sites
is, or will remain, accurate or appropriate.
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1. INTRODUCTION

1.1. BACKGROUND

The importance of safety during decommissioning een emphasized at various international fora,
such as the International Conference on Safe Dedssioning for Nuclear Activities in Berlin (14-18
October 2002) [1]; the Conference on Lessons Lehfnem the Decommissioning of Nuclear
Facilities and the Termination of Nuclear Activitjeheld in Athens, Greece (11-15 December 2006)
[2] and the Nuclear Energy Agency (NEA) InternatibBeminars on Decommissioning in Tarragona,
Spain (2-4 September 2003) [3] and Rome, Italyd&&ptember 2004) [4]. In its June 2004 meeting,
the Board of Governors of the International Atofaitergy Agency (IAEA) approved an International
Action Plan on Decommissioning of Nuclear Faci§it[®] which encourages the IAEA to develop an
internationally agreed approach to safety assedsmierdecommissioning and also to develop
recommendations for regulators and operators opriygaration and contents of the safety assessment
which need to be developed in association withdeeommissioning pldnfor each facility being
decommissioned. Appropriate safety assessmentjisregl [6] to support the decommissioning plan
covering the proposed decommissioning activitiesl abnormal events that may occur during
decommissioning. The assessment shall address aitmgl exposures and potential releases of
radioactive substances with resulting exposuréepublic.

In addition the first review meeting of the Joimdirention on the Safety of Spent Fuel Management
and on the Safety of Radioactive Waste Managemerg][also highlighted the importance of safety

of decommissioning. The evaluation and demonstratibsafety is recognized as one of the set of
requirements presented in the Safety FundamerfldAEA Safety Requirements [6] and Safety

Guides [10, 11, 12] published by the IAEA over thet few years. Supporting reports addressing
record keeping [13], dismantling techniques [14)jd eon the standard content of safety related
decommissioning documents [15] have also been dpedlthat provide specific information about

technical subjects.

International projects to develop recommendatianstlie demonstration of safety of near surface
disposal facilities have been carried out in regeatrs under the auspices of the IAEA, includirg th

ISAM (Improvement of Safety Assessment Methodolsedim Near Surface Disposal Facilities) [16]

and ASAM (Application of _Safety Assessment Methadpés for Near Surface Disposal Facilities)

[17] projects.

In light of these developments, a new internatiopabject addressing the Evaluation and
Demonstration of Safety of Decommissioning of Raed Using Radioactive Material (DeSa) was
initiated by the IAEA in November 2004. This prdj@emed to develop an equivalent level of detailed
recommendations in the field of decommissioningin into account international experience and
lessons learned. To this end, the project inclutigdiled consideration of three decommissioning tes
cases: a Nuclear Power Plant (NPP) Test Case; aaR#és Reactor Test Case; and a Nuclear

! The term “decommissioning plan” according to [6rg0&.10] defines how the project will be managediuding: the site
management plan, the roles and responsibilitieh@forganizations involved, safety and radiatiootgution measures,
quality assurance, a waste management plan, dotatieenand record keeping requirements, a safetgsasnent and an
environmental assessment and their criteria, dlamee measures during the implementation phasgsiqdl protection
measures as required, and any other requiremetatslissed by the regulatory body. The content deaommissioning
plan is presented in Appendix | of the main report.
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Laboratory Test Case (Annex | of this report), adl\as recommendations on the application of the
graded approach to the development of decommisgjaafety assessment (Annex Il of this report).

In addition to making recommendations on how omgsatnvolved in decommissioning activities
need to prepare a safety assessment, the DeSatpedgm aimed to provide complementary
recommendations for performing regulatory reviews the safety assessment. The present report
(Annex Ill) is intended for use by the Regulatoyds in the performance of regulatory reviews, but i
may also be helpful to facility operators during ttevelopment of a safety assessment.

Forming a judgment about the safety of decommigsgpimvolves the assessment of the risks to
health and safety of workers and to members of ghklic arising both from the conduct of
decommissioning and from the presence of radioa@ivd hazardous materials within the facility to
be decommissioned. The safety assessment andioftyenation provided by the facility operator in
support of an application for authorization mustirads these issues. The Regulatory Body must be
able to conclude that:

O Appropriate safety principles have been appliedsafdty criteria have been met;
O Good engineering practice has been used in devejape decommissioning proposals; and
O Effective procedural controls will be applied dygithe decommissioning process.

The safety assessment and all supporting argumeuds provide a high level of confidence that the
decommissioning will be carried out safely and titt end-state of the facility after completion of
decommissioning will meet all regulatory requirettsen

From a regulatory perspective, the regulatory rewéa safety assessment for decommissioning has a
single overriding goal — in support of regulatorgcsion making, to provide a documented
demonstration that the decommissioning activitias be carried out safely and meet regulatory
requirements for protection of workers, memberthefpublic and the environment (see Fig.1).

Regulatory What arethe Acceptance D':i"!d_ingS/f
T P ecision o

ngety — specific a.\spect’s) Criteria I ————

Requirements to bereviewed? Compliance

FIG. 1. Seps of the regulatory review process.

In all cases there will be three main aspects ramuieview: (i) completeness; (ii) technical acoy;
and (iii) appropriate level of detail. This repprovides specific recommendations for meeting these
review goals.

% The term “regulatory review” or “review” as usetthis report refers to the review of the safeseasment by
the Regulatory Body. The review of the safety assesit by the Regulatory Body may include approval o
the assessment, if mandated by Member State legakfvork.
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The main challenges in developing recommendationsghie regulatory review of safety assessment
for decommissioning are:

O Integrating/coordinating the regulatory review bé tdecommissioning safety assessment within
the wider review of the decommissioning plan;

Applying an appropriate level of resources to #gutatory review of a safety assessment;

Reviewing the acceptability (e.g. suitability andfiency) of engineered and procedural safety
measures and the application of the defence imdapiciple;

0 Addressing the balance between consideration ebloggcal and non-radiological hazards and
their evolution with time;

O Assessing the link between safety assessment gesuitl proposed limits, controls and
conditions; and

O Assessing compliance with regulatory requirementsaiteria.
1.2. SCOPE

This annex addresses approaches and procedurine fargulatory review of a safety assessment for
decommissioning of facilities using radioactive em&tl. It covers decommissioning activities as
authorized practices and provides recommendatiortb@links between safety assessment and other
parts of the decommissioning plan.

It should be noted however, that the annex doegimetrecommendations on the regulatory review of
other parts of the decommissioning plan that mayetevant to the safety assessment, other than to
point out where such links exist.

The proposed regulatory review procedure is intdnder use by regulators overseeing
decommissioning activities. However, the procedine be also considered a useful tool for reviews
for other purposes such as:

(@) Review by operators in order to gain confideiitehe safety assessment results prior to
submission to the Regulatory Body;

(b) Review by an independent organization at tiqeiest of the operator; and

(c) Review by an independent organization at tiqeiest of the Regulatory Body.

While this procedure is intended to be a tool toe tegulatory review of a safety assessment for
decommissioning, the Regulatory Body may wish toosle other appropriate mechanisms or tools to
use in performing the review.

The regulatory review procedure comprises a sefjuafstions to assist the reviewer through the
systematic evaluation of the safety assessmentcdnutot be considered as an exhaustive list of
questions. The set of questions in this procedanebe expanded, reduced or condensed as considered
appropriate by the Regulatory Body.

The recommendations in this annex have been deselfmy regulatory reviews of safety assessment
supporting a final decommissioning plan and areused on facilities for which immediate
dismantling is proposed. Those facilities for whitdferred dismantlement or entombment is proposed
may require specific considerations in the applcaof the regulatory review procedure, appropriate
to the type of facility to be decommissioned arelgblected decommissioning strategy.
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Non-radiological aspects and waste managementigpashl and disposal) facilities are beyond the
scope of the report except insofar as they corntibuthe radiological consequences.

1.3. OBJECTIVES
This Annex aims:

(@) To recommend strategies and mechanisms forethdatory review of a safety assessment for
decommissioning;

(b) To document a recommended procedure for thelatgy review of a safety assessment for
decommissioning;

(c) To promote the development of appropriate gafetsessments for decommissioning by
assisting operators in developing safety assessmiaoiugh the provision of information on the
approaches that will be used by Regulatory Bodies/aluating their safety assessments;

(d) To document the testing and illustration ofséneegulatory review procedures on the three DeSa
test cases; and

(e) To document the analysis of the results froenapplication of the regulatory review procedure
to the three DeSa test cases for decommissionirggrafclear power plant, a research reactor
and a nuclear laboratory.

In addition, the annex aims to assist reviewerdatermining whether the operators have adequately
addressed issues related to safety of decommiagioor directly affecting the decommissioning
safety assessment, in particular:

The identification and analysis of all relevantdwats and risks;

The adequacy of prescribed safety limits, contamld conditions (including personal protective
equipment) to protect the public, workers and timeirenment as established through the
decommissioning safety assessment or other docati@ntwithin the decommissioning plan;
and

O Verifying that the safety assessment has been meaa systematic and sound manner.
1.4.STRUCTURE

Section 2 of this Annex outlines the internatiosaldety requirements relevant to decommissioning of
facilities. Section 3 discusses the link betwedptgaassessment and the decommissioning plan, and
the approach for review of common elements, suclfaasity description. Section 4 presents
approaches and strategies for regulatory reviewafdty assessment for decommissioning based on
international best practice. Section 5 describstep-by-step approach for the regulatory reviewa of
safety assessment for decommissioning and pres@etstions relevant to each step of the safety
assessment. In Section 6 there is a brief disausgicome of the actions that might be taken by a
Regulatory Body as a result of the regulatory nevi&ection 7 discusses outcomes based on
experience from applying the review approach dbedrin Section 5 to the three DeSa test cases. The
Appendices provide example contents of a faciligsatiption in a decommissioning plan and
examples of safety criteria used in safety assessimedecommissioning.
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2. SAFETY REQUIREMENTSFOR SAFETY ASSESSMENT FOR
DECOMMISSIONING

International agreement on what is required to rassan acceptable level of safety during
decommissioning of facilities using radioactive eratls is reflected in the IAEA Safety Standards
series and supporting documents. The safety regaires that are most closely related to this report
include the Safety Fundamentals [9], the Safetyuirements on decommissioning [6] and the Safety
Requirements on safety assessment [18]. Othercapjdi safety requirements are included the Safety
Requirements for protection against ionizing radratnd for the safety of radiation sources [19],
Safety Requirements for legal and governmentalastfucture [20], Safety Requirements on
management system requirements [21], Safety Regeirtes on predisposal waste management [22,
23] and Safety Requirements for disposal of radieaevaste [24, 25].

These requirements documents are supported witlinSafety Standards series by a variety of
guidance documents. Among these guidance documeetsral [10-12, 26-33] contain
recommendations relevant to safety assessmeneéamtmissioning, and may be useful as references
to help guide the preparation and review of a gaesessment for decommissioning.

The purpose of this section is to summarize thes@irements directly applicable to the regulatory
review of a safety assessment for decommissioning.

The operator has the primary responsibility for adpects of safety and environmental protection
during decommissioning activities. The operator'ssponsibilities include: establishing a
decommissioning strategy, preparing and maintairanglecommissioning plan, establishing and
implementing a management system, managing thenusissioning, identifying an acceptable
disposal approach for all waste, performing saéetgl environmental impact assessments, preparing
and implementing safety procedures, ensuring thaiquly trained, qualified and competent staff are
available, performing radiological surveys, deftnithe end state, and complying with all regulatory
requirements (including keeping records, preparamprts, notification, and obtaining approvals) as
required by the Regulatory Body [6].

Of particular relevance to this report, the oparatast perform an appropriate safety assessment [6]
that provides confirmation that radiation dosesrieks to individuals (workers and public) are
optimized and kept below dose limits, that safeyasures are appropriate, risks of incidents and
accidents are reduced to be as low as practicabk,that due consideration is given to possible
exposures of people both at present and in theeffi8]. The extent and level of detail of the safe
assessment should be commensurate with the cortypbexd the hazards associated with the facility
and decommissioning operations, and should focub@most safety-significant aspects.

The Regulatory Body is responsible for the esthbisnt of safety standards and requirements and for
carrying out activities to verify that these reguments are met. The Regulatory Body’s
responsibilities include: establishing criteria fdacility shutdown, establishing safety and
environmental criteria for decommissioning, estdbfig record-keeping requirements, establishing
requirements for preparatory activities, reviewaryl, if required, approving decommissioning plans
prepared by the operator, giving interested padieopportunity to comment on decommissioning
plans, implementing inspection and review of decagsianing activities, establishing and evaluating
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conditions on the end state of decommissioningdeuiding whether final end state conditions have
been met [6].

With respect to a safety assessment for decommigsgiowhen mandated by national requirements,
the Regulatory Body’s responsibility to review deugnissioning plans includes the responsibility to
verify that the safety assessment meets applicagldatory requirements, as well as to verify that
safety assessment supplies adequate informatiosupport the requirements for preparation for
decommissioning. According to the degree to whaflety assessment provides an important input to
the safety management of decommissioning operattbesprocesses by which safety assessment is
developed also need to be reviewed to provide dentie in the reliability of the safety assessment
results.

Important requirements for decommissioning thatuieq safety assessment as a support for
demonstration of compliance are [6]:

(a) Activities associated with the decommissionirfiga facility shall be considered as part of the
original practice [19];

(b) Environmental protection, consistent with thagea practice, shall be maintained during the
entire decommissioning process and beyond if ditiais released with radiological constraints;

(c) Decommissioning activities do not impose undduedens to future generations; and

(d) Dismantling and decontamination techniques mim¢ waste generation and airborne
contamination and ensure appropriate means forewaahagement from decommissioning.

Since the primary goal of the regulatory review afsafety assessment is to verify that the
decommissioning plan and the decommissioning aiesvcomply with safety and legal requirements,
it is useful to provide a summary of these requéesta here, based on the IAEA requirements
document for safety assessment [18]:

(a) Safety assessment shall be reviewed as pdheaofegulatory review of the decommissioning
plan and also updated when significant unplannexh@bs occur, when there are significant
changes in applicable knowledge and understanding, when there are emergency safety
issues (e.g. as a result of an accident) [6, 26];

(b) The characteristics of the site relevant tetyashall be assessed, particularly those thattaffe
the dispersion or migration of radioactive matarialhe safety assessment shall identify the
necessary physical barriers to confine radioaatimaterial, as well as the need for supporting
administrative controls.

(c) The safety assessment is required to identifg assess the safety functions of systems
(including procedural systems) and features (systestructures and components - SSCs).
Challenges to safety including vulnerabilities &ldres and reductions in the reliability of
achievement of safety goals during decommissiorshgll be assessed along with any
compensating measures (procedural as well as ergihe

(d) The safety assessment shall demonstrate thatesmed systems used are of robust and proven
design, and that when innovative methods are uket,ability to meet safety requirements has
been demonstrated. The safety assessment shallidgsbfy where reliance is placed on
procedural systems as a result of the dismantlfrgngineered systems, and demonstrate that
these procedural systems provide an adequatedésafety.

(e) Internal and external hazards (radiological aaod-radiological) [10, 26] need to be addressed
in the safety assessment.
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The safety assessment shall take into condiderthe effects of ageing of engineered systems
at the facility, including implications for the difecation of equipment to meet accident or fault
conditions that might be encountered during distmantThe safety assessment shall also take
into consideration feedback from experience, inidgdooth previous operational experience
from the facility and experience gained from theatamissioning of other similar facilities.

The safety assessment shall identify inputh® dreas of personnel competences, training and
staffing levels. It may also confirm that organiaatl and human factors have been taken into
account in the design of teams, equipment and groes.

In cases where the end-state includes on-sf@shal of radioactive waste, or where the final
end state does not meet criteria for unrestricieldase, an assessment of the long-term
anticipated and potential effects on human healththe environment shall be performed.

The safety analysis performed as part of thietgaassessment shall address both “normal”
conditions (i.e. proposed and anticipated evolutidnthe facility during dismantling) and
accident conditions, including accidents that maguo as a consequence of events or failures
during the performance of dismantling. The selectb scenarios to be analyzed and of events
and processes to be considered shall be systenagical, structured and comprehensive.
Uncertainties in the safety analysis shall be dtarazed. Data and computational methods shall
be verified and validated.

A graded approach shall be used for determinivg scope, extent and level of detail of the
safety assessment. The degree of detail of théysaialysis shall depend on the level of hazard
posed, the complexity of the facility and any irdr@runcertainties. The safety analysis shall be
documented with sufficient scope and detail to swipihve conclusions of the safety assessment.

Safety assessment shall be performed undecdh&ol of a safety management system [21].
The management system shall verify that input apsioms to the safety assessment are assured
by safety management controls, that limits and ttimm$ derived from the safety assessment
are implemented, that suitable maintenance anceatism programmes are established, that
adequate procedures are put in place (includingatipeal and working procedures as well as
on-site and off-site accident management and emeygeesponse procedures), and that staff
competences are defined and assured. The prod®ssesich safety assessment is developed
shall be planned, organized, applied, audited amgtwed in a way that is commensurate with
the level of reliability to be placed on the resuif the assessment. An independent review of
the safety assessment shall be performed.

Safety assessment shall be used to supportgearment decisions in an integrated risk informed
approach.

The level of regulatory review should be adequatevdrify that the safety assessment meets the
relevant safety requirements. In accordance wethfiihdamental safety principle the requirements for
protection and safety are to be applied in a maopermensurate with the level of risks [8, 26], a
graded approach is to be applied not only to tlepgmation of safety assessment, but also to the
review. The application of this graded (or safaigtfsed) approach to regulatory review is described
in detail later in Section 4.4.
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3. REGULATORY REVIEW OF SAFETY ASSESSMENT

The regulatory review of a safety assessment isntagral part of the evaluation of the overall
decommissioning plan. A regulatory review of a deovssioning safety assessment will normally
follow four steps (see Fig. 2):

(@)

(b)

(©)

(d)

An inception step prior to receipt of any documente/hich initial planning for the review will
be conducted. This review will normally involve rntiegs between the operator to understand
the extent of the information that will be provided agree upon the objectives of the safety
assessment; to develop a time table for submissiathocuments and for completion of the
regulatory review, and to inform the operator abibigt regulatory process that will be used to
review the safety assessment.

An initial review step during which the Regulat@®gdy will make a preliminary evaluation of
the submitted documents to assess completenesheambailability of supporting documents.
This initial regulatory review enables identificati of those issues that are most important to
safety. This, together with the first step, alloti"® review to be scoped and planned (e.g.
identification of an appropriate review team) tes@® it will meet the defined objectives and
any declared timeframes.

A main technical review step during which the faattsessments are reviewed in detail and
preliminary comments and conclusions are identified documented. These comments and
conclusions need to be fed back to the operatar timely manner to allow, where possible,
approaches to be identified to resolve outstand@gglatory concerns and give the operator an
opportunity to respond and where necessary, makeges.

A completion step during which a final set of cormiseand conclusions outstanding from the
technical review step are identified. The Reguiat®ody needs to set out these comments and
conclusions in a document along with recommendatfon regulatory action (e.g. approval or
rejection of the decommissioning proposal) andragylatory conditions and limits which need
to be applied by the operator in the light of cansling regulatory concerns (e.g. hold points,
operation sequences).

The timing, depth and scope of these four stepsl neeoe tailored to the safety assessment. For
example, in cases where decommissioning is conduictetages, the regulatory reviews also need to
be performed in a corresponding stepwise fashigmil&@ly the review needs to be organized in a
manner that ensures regulatory decisions are nmadetimely manner following submission of the
documentation.
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Initial planning for the review and
communication of expectations

A 4

Formal submission of safety
assessment by the operator

A

\ 4

Initial acceptance review
(Section 5.1)

Accepted for

detailed review
NO

Detailed technical review
(Sections 5.2 to 5.9)

\ 4

Clarification of questions and issug
arising

AV

Do results meet
criteria®

No

Document results of review and
issue any required approvals or
other regulatory actions

FIG. 2. Main steps of the regulatory review process.
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Guidance on the contents of a decommissioning gdanbe found in several publications [10-12, 15,
26]. Appendix | to the main report contains a swijged comprehensive table of contents for a
decommissioning plan, based on the references aitexve. Applying a graded (safety-focused)
approach, some of the elements of this list mayhb®tequired for smaller, less complex or less
hazardous decommissioning activities provided #tif meets all requirements set out by the
Regulatory Body and is consistent with the actitahtion.

Since the act of decommissioning changes fadlitié is important to recognize that safety
assessment for decommissioning may need to chaitbettve evolving state of the facility. As a
result, regulatory reviews of decommissioning plarsch in other nuclear safety-related contexts
would normally be carried out on a time-wise basis more likely to be event-driven (i.e. take place
as predefined key points in the decommissioningeaehed). These key points need to be identified
explicitly and appropriate review points specifiethe frequency and extent of these regulatory
reviews will vary from facility to facility. For eample, many review points might be expected over
the lifetime (including decommissioning) of a coexl high hazard facility, whereas for a simple
facility as few as two (at the start of decommiesig and at completion of work with radioactive
material) might be all that is required. Such stageviews may be linked to the appropriate
authorization process where this is consideredssacg.

The decommissioning plan can also include procedapproved by the Regulatory Body) for
implementing changes in the plan. This is an effitiway to allow the operator to proceed with the
decommissioning without requiring unnecessary r@guy oversight of every individual change.
However, for changes relevant and important foetyathe consent or approval of the Regulatory
Body is necessary if and when mandated by nati@uglirements.

It is essential that the safety assessment is stensiwith:

(@) The decommissioning strategy, activities, aggions, timeframes, etc.;

(b) Waste management strategies, waste acceptateecetc.; and

(c) Starting and endpoint of the decommissioning, e

Several elements of the decommissioning plan aexttl relevant to the safety assessment. These
items do not need to be reproduced in the safegesament, but can be referred to the

decommissioning plan, as long as they contain ategype and quality of information to support the
safety assessment.

Examples for such common elements include:
(@) The facility description: e.g. the site locatimnd description, buildings and systems,

radiological status, facility operating history;

(b) Regulatory requirements: e.g. legal and reguyatramework; radiological criteria; clearance
criteria for materials; site release criteria;

(c) Decommissioning activities and schedules: ecgntaminated structures, systems and
equipment, soil and groundwater; decommissioningr@ach; stages and work packages,
continuing operations at the site, if any;

(d) Availability of special services, engineeringdadecommissioning techniques;

(e) Available safety assessments;

10
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(f)  Waste management: e.g. planning for waste sisg@ources, volume, locations, etc.) and waste
management practices;

(g) Quality management programmes; and

(h)  Supporting activities: e.g. surveillance andinmtenance, compliance and environmental
monitoring, health and safety, staff training, @miergency planning [18, 26].

The balance between doses to workers and radialoggks to members of the public can be an
important issue in decommissioning where the mesasoecessary to protect the public from potential
unlikely acute (accident) doses may result in peastthat expose workers to low level, long term
doses, (e.g. from working in highly contaminatediemments where the only reasonable way to
offset risks to the public is to carry out deconsioging activities manually). Regulatory Bodies|wil
need to be satisfied that operators have made risictbalances prudently based on a suitable and
sufficient safety assessment that evaluate the teskll groups in comparable terms.

On the basis of the safety assessment the ReguBtaly needs to decide on whether the operator is
minimizing risks, balancing different types of risknd can justify the risks arising from
decommissioning in terms of the longer-term hazardoval to an appropriate degree. It is often the
case, particularly in large, complex decommissigraativities, that the predicted risks will exceed
normally permitted levels, albeit only for shortripels. Where this is the case, the safety asse$smen
needs to be treated with caution by the Reguldadies who will seek inherently safer options, yarl
removal of the hazard and a cautious approach {tauapertainties. These aspects are usually more
important than numeric considerations such astlmstfit analysis and probabilistic risk assessments

In addition, the preparation of the safety assessméll likely utilize common organizational
processes (e.g. project management, quality mareggshared with the wider decommissioning
activities. It is sensible therefore to review gne®@mmon elements and processes alongside thg safet
assessment.

Overall, the safety assessment provided in supplothe decommissioning plan needs to be well
constructed and properly linked to the plan. Asghgety assessment needs to be consistent with the
decommissioning plan, the plan and its supportiafgty assessment need to be developed in an
integrated and iterative manner. Similarly, ReguiaBodies need to carry out their review actitie
recognizing these links and making judgements gama to which parts of the recommendations are
applicable to their situation and the extent, witan overall graded approach, this needs to beealppl

4. REGULATORY REVIEW STRATEGIES AND APPROACHES

Regulatory reviews of a decommissioning plan amdsilpporting safety assessment are conducted to
assist the Regulator Body’s decision-making on ghéety of decommissioning activities or other
activities where decommissioning impacts on saf@ggulatory reviews focus on determining
whether the safety assessment demonstrates thatdebemmissioning plan and the proposed
decommissioning activities comply with regulatoafety requirements and criteria.

An appropriate safety assessment has to demonsa#tey during decommissioning. In order to
perform such assessment:

O The input assumptions need to be valid;
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O The assessment needs to reflect the actual aesivtid state of the facility; and

O The safety assessment needs to reflect the ewolotithe facility as decommissioning proceeds
and as knowledge and understanding improve.

4.1. OBJECTIVES OF REGULATORY REVIEW

The main objective of the regulatory review of deba assessment for decommissioning is to
determine if the assessment has been conductedepaded in an acceptable manner (e.g. quality,
level of detail) and whether it is fit-for-purpos@ny judgment as to whether a particular safety
assessment is fit-for-purpose has to take accofithe nature of the facility being (or to be)
decommissioned, the decommissioning strategy amcs$lociated assessment context (i.e. the phase
in the facility lifetime which the safety assessirisrsupporting).

The specific objectives of the regulatory reviewrtdfore are to:

(@) Provide a suitable documented basis upon wRetdjulatory Bodies can agree to, or reject, the
operator’s application to carry out the proposetbdanissioning activities;

(b) Determine the extent to which the operator'sfetya assessment demonstrates that
decommissioning activities will comply with all eslant regulatory requirements, criteria,
policy and guidance;

(c) Identify any authorization limits, controls aednditions that will need to be applied before,
during and after (where appropriate) decommisspartivities;

(d) Provide information relevant to the wider regaty review of the decommissioning plan and to
other reviews of safety assessment in supporterf tdages of the plan; and

(e) Provide confidence that regulatory decisionated to decommissioning have been taken in an
appropriate manner.

The reviewer needs to check that the safety assessotearly describes the potential sources of
hazards, the potential consequences of exposwerttection measures and monitoring and control
measures that are in place, and any measuresr¢hit place to limit the consequences of release of
hazardous materials or exposure to hazards.

4.2. SCOPE OF REGULATORY REVIEW

The objectives and scope of the regulatory revieadnto be clearly defined at the outset, and then
refined as necessary during this review. Sincepttmary objective of the regulatory review will
normally be to evaluate compliance of the safegessment with applicable regulatory requirements
as an aid to later decision-making, the scope efrdview needs to reflect all relevant regulatory
safety requirements and criteria, as well as tlopesof the safety assessment being reviewed. The
type of regulatory decision to be made needs aisbe taken into account when defining the
objectives and scope of the review.

The scope of the regulatory review of the safegeasment for decommissioning can be different, for
example:

O Safety assessment for a specific stage of the daisioning or for all stages;

O Safety assessment for specific systems, strucaur@€omponents within a facility, for a specific
facility within a multi-facility site, or for an dire site;
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O Safety assessment update during decommissioninglsor after completion to demonstrate
compliance with site release criteria; and

O Review of specific parts of the safety assessmesit as review of modelling or of scenarios, etc.

When the objective of the Regulatory Body is toeewvthe overall decommissioning activities based
on a multi-staged implementation of long duratibmay be decided that a detailed regulatory review
of the safety assessment need to be performedfantiie first stages e.g. from 5 to 10 years. Ales
detailed regulatory review of the following decomssioning stages may focus instead on the review
of technical feasibility and associated safety @ples. For these later stages a detailed regylator
review would be performed later, based on updaéstysassessment(s).

In order to achieve the objectives of the reguilateview, the scope of the regulatory review of the
safety assessment for decommissioning needs tadeortise following:

(8 Whether the decommissioning activities are adexly described. This is especially important
in staged decommissioning activities where thetgafesessment needs to be updated to reflect
the current status of the facility and in situasiowhere the facility or systems being
decommissioned are part of a larger facility or tiffakility site. In particular, for staged
decommissioning, the appropriateness of the prapssage endpoints needs to be reviewed. In
order to achieve this, the regulatory review of sladety assessment needs to be coordinated
with the review of the decommissioning plan (seetiSa 3). The regulatory review also needs
to consider interactions between the safety assggdmeing received and other relevant safety
assessments, e.g. for other facilities on a mattlify site whose safety is affected by the
decommissioning activities.

(b) Whether the safety assessment adequately bescand takes into account all relevant
requirements and criteria of the regulatory framewand of the Regulatory Body.

(c) Whether the safety assessment provides adegoatrage of all relevant safety issues. In
particular the hazard analysis reported withinghiety assessment needs to consider:

Normal and accident conditions;
Consequences to workers, the public and to the@mwient; and

Radiological and non-radiological hazards (e.g.ustdal hazards, toxic and other
dangerous chemicals, etc.)

(d) Whether hazards have been considered for ¢benbined and additive affects and in particular,
the extent to which non-radiological hazards migld to radiological consequences (e.g. fire
leading to loss of containment). Further, the gaBetsessment needs to demonstrate that an
overall risk optimization process addressing ramdjmal and non-radiological risks has been
undertaken appropriately.

(e) Whether the quality and depth of analysis &ghin the safety assessment, and in particular the
hazard analysis identification, screening and extau is valid, up-to-date, fit for purpose and
commensurate with the safety significance of tlappsals, taking due regard for uncertainties.

()  Whether the procedural and engineering limasntrols and conditions proposed within the
safety assessment, and in particular any limitsooditions or engineering standards identified
will be suitable and sufficient to reduce risks famncconsequences to workers, public and the
environment to an acceptable level.
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4.3. OUTCOMES OF REGULATORY REVIEW

The outcomes of the regulatory review of the saséstsessment need to be documented in a manner
which:

(a) States whether or not there is compliance weligvant safety requirements and criteria;
(b) Lists any actions that may be required by thguatory Body as a result of the review;

(c) Provides a transparent and auditable account of

O How the regulatory review was conducted;
O What safety standards, criteria, policies and guidavere applied;

[0 How the identified objectives of the regulatoryiesv were addressed.

(d) Lists final comments and conclusions arisirapfrthe regulatory review process, their basis and
how these will be resolved;

(e) Makes recommendation(s) for regulatory actiod decision-making (e.g. to agree or reject
activities supported by the safety assessment)damdify any authorization limits or conditions
that need to be applied to the regulatory decisod,

() Demonstrates that the regulatory review hashawlertaken in an informed, independent and
accountable manner by suitably qualified and expeegd personnel.

Findings from a regulatory review of safety assesgmwill normally make a significant contribution
to regulatory decisions on whether or not to prdoggh the next step in the authorization or liagags
process for decommissioning. In addition theseergsi will often provide the primary means for
determining appropriate authorization limits, cotdrand conditions that the Regulatory Body may
elect to put in place as part of its authorizatbthe operator’'s proposed activities.

4.4. FOCUS OF APPLICATION OF REGULATORY REVIEW ON ISSUEHR SAFETY
SIGNIFICANCE

The regulatory review of the safety assessment Idhdocus on safety issues relevant to
decommissioning. This graded approach is appr@apiiadrder to:

O Allocate of human and financial resources propadte to the hazard potential or risk (both
taking due regard for uncertainties); and

O Focus on areas of safety concern to regulators other interested parties (e.g. a physical area of
a facility, a technical discipline or a particulaspect of the proposals) receive the greatest
scrutiny.

Overall, regulators have to aim at maximizing tleadfit of (usually finite) available resources. &ls
the Regulatory Body needs to establish procedina&snhake it clear to operators, interested parties
and the public how the Regulatory Body gradesdat®as according to the safety significance of the
operator’s proposed decommissioning work and thedated safety assessment.

Consequently, in adopting a graded (safety-focusggroach, Regulatory Bodies always need to
ensure that the depth and extent of regulatorerewf safety assessment are suitable and suffisent

that proposals for decommissioning are given arrgggjate degree of regulatory scrutiny. Similar
considerations apply to Regulatory Bodies issuingnil approvals and licences. If necessary
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Regulatory Bodies need to extend the schedulethése reviews (recognizing that this will impose
delays on operators), or seek additional resouscethat appropriate standards are always maimtaine

Adoption of a graded approach to the regulatoryerevis likely to necessitate decisions on the
following aspects:

@)

(b)

(©)

(d)

The extent of review activities, i.e. which fgaof the safety assessment will be reviewed? In
general the regulatory review needs to focus omsehaspects of greatest regulatory safety
concern.

The depth of the review, i.e. what type of esviactivities will be undertaken (e.g. approximate
first-order confirmatory calculations; random/sysédic consistency checks; full repeat
calculations (possibly double-blind); diverse c#dtions; limited assumption checks, etc.)?
Here the strategy needs to be flexible enoughlteved more detailed approach to be followed
in individual areas as considered necessary.

The extent to which specific checks of the safesssessment may be deferred in favour of
generic checks, reviews and inspections of theabpes wider processes and systems relevant
to the decommissioning activity (e.g. managemesitesy, training, radiation protection, etc.).

How any shortcomings during the sampling precedl be addressed (e.g. the need for further
sampling).

In applying the graded approach described in thjgont, variations in the degree of regulatory
attention can be applied to safety assessmentfmmdmissioning by using different approaches, e.qg.:

@)

(b)

(€)

The Regulatory Body and the operator would estialalidialogue to agree on the safety relevant
documentation of the safety assessment to demomdinat the decommissioning can be
conducted safely. That information needs to be siduirto the Regulatory Body.

The Regulatory Body, on the basis of the documemiegubmitted according to the national
safety requirements and criteria, will review timéormation applying expert judgement. This
judgement will extend to the emphasis of the revaawd focusing it to the safety relevant
aspects.

The Regulatory Body may also establish categodmatschemes for facilities or safety
assessments for which the necessary level of dattatien is a priori defined.

Regardless of the approach selected for a regulagsiew, the approach adopted for this review
needs to take the following considerations intaact:

Where the facility is within its lifecycle.

The proposed end-state of the facility followingrggetion of the decommissioning activities
addressed within the safety assessment. For exathpleegulatory review of a safety assessment

leading to site release for unrestricted use mayame a greater degree of scrutiny than an
assessment in support of a single stage in thelenala larger decommissioning activity.

Safety requirements and criteria deriving from orail policies, regulations, guidance or criteria.

The complexity of the decommissioning activitiesl dine potential for unforeseen circumstances
to increase the level of risk;

The extent to which the decommissioning activitsel utilise proven practices and techniques,

or whether a novel approach (with consequent uaicgids) is to be followed.
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O The ease of implementing any limits, controls aadditions identified as a result of the safety
assessment.

0 The scope of the operator’s safety assessmentexample, in a multi-stage decommissioning,
Regulatory Bodies need to target their attentiothtuse stages posing the greatest impact on
safety.

0 The quality and level of detail of the operatorafety assessment. Here, adoption of a graded
approach leads to decisions with regard to theedegith which the reviewers will sample the
operator’s safety assessment. In cases where #@ratophas prepared what appears to be a high-
guality and comprehensive assessment, a limitetds{iuappropriate) sampling approach may be
appropriate. Conversely, if the safety assessnwerghort and/or superficial, a more detailed
regulatory review may be warranted.

O The degree of uncertainty in the basic data andngssons that the safety assessment is based
on.

00 Predicted radioactive releases and worker dosesngrifrom proposed decommissioning
activities.

O The potential for decommissioning activities todda unauthorized and/or uncontrolled releases
of radioactivity, either through proposed actiwstier following an accident. In particular the
consequences of individual scenarios to the pubiat to workers and the associated risks from
these scenarios need to be considered, takinglidweace for uncertainties.

O Political and other interested party concerns. Gheded approach needs to ensure that the
regulatory activities are undertaken in an appedply transparent and accountable manner.

O The operator’s relevant experience in undertakimjla decommissioning activities. Equally, if
the operator is relying significantly on contrast@o perform the decommissioning, their track
record and/or relevant experience needs to be denesl, as well as the operator's degree of
supervision of contractors.

0 The Regulatory Body’s confidence in the operatdos its contractor’s) ability to prepare a
suitable and adequate safety assessment.

O Use of good practice, including engineering statislaand maintenance, inspection and testing
programmes.

The resources, including personnel, being appljetihé operator.

International standards and guidance, as well ad goactice.
Overall the approach to regulatory review needsetguitable and sufficient to ensure that, at titk e
of the review process, the Regulatory Body will énaan appropriate level of confidence in the

operator’s safety assessment commensurate withrishke and hazards posed by the proposed
decommissioning activities and meeting the statege and objectives of its review.

4.5. REGULATORY REVIEW ENGAGEMENT PROCESS

The graded approach outlined in the previous sectieeds to be applied primarily through a
regulatory review of the written safety assessnseimitted by the operator. As such, the operator
needs to verify the adequacy of its safety assedsniellowing a pre-defined written internal
procedure, prior to submitting the safety assessinghe Regulatory Body.
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In addition to reviewing the safety assessmentregalatory review may need to be supplemented by
meetings, facility inspections, process audits @fickmation gathering visits, as necessary, in orde
to:

(@) Clarify any areas of uncertainty (technicaparcedural);

(b) Provide a means by which the Regulatory Body lwa confident that the safety assessment has
been conducted to a quality, level and depth corsomate with the safety significance of the
decommissioning activities and reflects the curpemtdition of the facility;

(c) Engage with the operator regarding the ovestaditegy for decommissioning activities that are
part of a larger decommissioning programme; and

(d) Review other parts of the decommissioning plaiich support the safety assessment.

These activities, along with the regulatory revieself, need to be conducted by the Regulatory Body
or by representatives appointed by the RegulatargyB(provided this is permitted by relevant
national legislation). Operators may also employtemal technical specialists, consultants or
contractors to develop the safety assessment. Howedhere meetings, audits and visits carried out
as part of, or in support of, the regulatory reviewolve interactions with persons employed by the
operator, these meetings, audits and visits nede twonducted in such a manner that the operator is
aware of and retains responsibility for all infotioa provided on its behalf. A representative af th
operator needs to be present at all meetings betitee Regulatory Body and developers/technical
experts held as part of the regulatory review & safety assessment. Regardless of the degree to
which contractors are used, the ultimate respditgilfor preparing the safety assessment rests with
the operator, and the ultimate responsibility ferfprming the review rests with the Regulatory Body

4.6. MANAGEMENT OF THE REGULATORY REVIEW PROCESS

The regulatory review of the safety assessmentsetle undertaken in a structured and systematic
fashion in accordance with the Regulatory Body’snowritten quality and project management
procedures. These procedures need to be suitatailedeand fit-for-purpose. The procedures must
instill confidence that the regulatory review wilfovide an appropriately informed, transparent and
independent basis for consistent and accountafgldat®ry decision-making in accordance with all
relevant legislation and criteria. Regulatory rewiprocedures must also ensure that the review
process will be performed within an appropriatectirame.

The Regulatory Body’s procedures also need to bialdy flexible to allow the regulatory review to
be undertaken either as a standalone project pamsf a wider project (e.g. within a review oéth
decommissioning plan or as part of a larger licepgroject) depending on the extent and nature of
the decommissioning proposals and the safety amsessunder consideration. Similarly, the
regulatory review procedures need to adopt a gragedoach in line with the principles set out in
Section 4.2 above. If the regulatory review is ® donducted using the services of contractor
organizations, the project and quality managememangements (including the contracting
organization’s own internal arrangements) need dosbhitable to ensure the work is adequately
managed with the Regulatory Body retaining ultimasponsibility for the quality and outputs of the
regulatory review.

The Regulatory Body’'s management of its decommigsgpsafety assessment review process needs
to address the following:

(a) The identification of all relevant safety requirerte acceptance criteria, and guidance to be
applied. In the interests of regulatory consistenttys needs to include, where relevant,
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identification of similar cases to that being colesed where, for example, interpretation of
these aspects was not straightforward.

(b) Definition of the scope and the required outputsrfrthe regulatory review (see Sections 4.2
and 4.3) based on the form of graded approach t@admpted (see Section 4.4). Where
necessary, the scope needs to set out the relaitbnother areas (e.g. other review topics
within the wider decommissioning plan).

(c) Planning of the review process addressing the $taps of the regulatory review set out in the
previous section. Particular consideration needetgiven to:

0 The context of the regulatory review within the mlk authorization process of the
decommissioning plan;

Dependencies on, and the safety requirementshady oompetent authorities;

The need to integrate the results of, and ensuoel joes of communication between
individual review activities, especially if this vialves contributions from external
organizations or other authorities;

O Project risks, particularly taking into account thegree to which the operator’'s proposals
are vulnerable to technical uncertainties or @ili®vel techniques;

0 Defining appropriate internal review steps (e.ga@cordance with the Regulatory Body’s
management system);

O The availability of the required resources (e.gaficial, technical and administrative
personnel). If necessary, the review plan needsake provision for staff training to
ensure those conducting the regulatory review @iteldy qualified and experienced,

0 Communications with the operator. Here the operat@ds to be engaged to an extent
that ensures the regulatory review is undertakeaniappropriately informed, timely and
cost effective manner. However, the level of enga® must not compromise the
Regulatory Body’s independence, nor the operafotlsresponsibility for safety during
the proposed decommissioning or other activitiee Section 4.3); and

0 The timing of quality assurance activities (e.grifi@tion, peer reviews, acceptance
reviews, etc.). In particular, the quality assummrogramme needs to include an
experience feedback process to capture any “ledsansed” for use in future regulatory
review projects.

O The development and approval of final conclusiams ecommendations.

The planning of the regulatory review process negdgesult in the preparation of a review
programme (or schedule), based on the availalafityesources, the proposed (or specified) dates for
the delivery of the operator's safety assessmentimentation and when a regulatory decision is
required. The programme needs to identify and ateocesponsibility for individual activities within
the review process, provide a timetable for delivefr these activities and where necessary needs to
specify the regulatory review procedures to be wmatdl the required competences of the reviewers.
The programme needs to be provided in a form and tevel of detail commensurate with the
management needs of the reviewing organizatiol(should address the following subjects:
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(@) Provision of (and where necessary developmentuwfalde written instructions to ensure the
safety assessment review is undertaken to an ajpgepevel of quality and in an efficient
manner. Aspects to be considered here includedéd for:

Performance of the review according to its programits scope and goals;

Application of the graded approach to be followed,;

Completeness and adequacy of coverage of the atising;

Adequate internal processes for development, ugdateeview the instructions;

O o o o O

Adequate internal processes for detection and rgneédany failures to achieve an
appropriate level of quality;

O The Regulatory Body’s “ownership” of the regulatagview. This may necessitate the
need for procedures to govern the acceptance aéwewutputs on behalf of the
organization;

O Regulatory consistency (e.g. with previous similaases), transparency and
accountability; and

O Collection and preservation of relevant experierses“lessons learned”.

(b) Setting up the review team. This needs to commisadividuals and organizations who the
Regulatory Body considers to be suitably competgumalified and experienced to undertake
such a review to an appropriate standard. If péedhitwithin national legislation, the
regulatory review may be conducted under contrgcaib external organization. However,
where this is the case, the results of the regylateview will nevertheless remain fully
“owned” by the Regulatory Body, which will retaiegponsibility for the review’s quality, its
outcomes and all subsequent regulatory decisiossdbapon it. Where external organizations
or other contractors are employed, these need itedependent of the operator.

(©) Management of the operator-regulatory engagemesdeps described in Section 4.3. Here
consideration needs to be given to:

[0 The planning of hold points, decision points anteotkey stages within the review
process where the operators will need to be engaged
Protocols for meetings, audits, visits, inspectjats.;

Protocols for obtaining the safety assessment émer oelated documentation from the
operators; and

O The extent to which the operator will be advised regard to comments and
recommendations arising from the review process.

5. REGULATORY REVIEW PROCEDURE

The safety assessment generally is part of thengi@tssioning plan or developed in support of this
plan. Therefore the team responsible for the sadegessment review might also be involved in the
decommissioning plan review. Nevertheless, as meeti before in Section 3, some information in
the decommissioning plan is relevant for the safissessment review. It therefore is an importasht ta

in the preparation of the safety assessment regr@gess (and as a task within the first step of the
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regulatory review engagement process) to verifyahgropriateness of the information common for
the assessment and the decommissioning plan. Tuatery review needs to verify that there is
sufficient information to support the input assuiops to the safety assessment. The sources of
information need to be clearly identified withireteafety assessment, along with evidence in support
of their reliability and consistency.

The following sections do not address all the iteha could be found within the decommissioning
plan, e.g. site description (see Appendix |), lmauses on those that are particularly relevanatetg
and thus on which the regulatory review needs tmudotaking into account the level of detalil
commensurate with the complexity of the facilitygded approach).

The following sections provide some key questiohéctv may help to perform the regulatory review
in a structured and systematic way and which magareof the questions which are asked during the
regulatory review of the decommissioning plan. Tis¢és of questions are not considered to be
exhaustive or comprehensive; rather, they shoulcebarded as suggestions to help reviewers focus
on aspects of importance to be reviewed. Moreawetr all questions will be relevant in every case.
However, these questions may provide prompts fidhén questions relevant to the safety assessment
being reviewed. The intent of the questions is tawofprovide an exhaustive checklist (such that
satisfactory answers to all questions might be idensd to guarantee safety); rather, they should be
considered as recommendations provided to helfphraaonclusion on whether the safety assessment
is adequate.

5.1. GENERAL ISSUES FOR INITIAL REGULATORY REVIEW

During the inception step and the initial reviewpsbf the regulatory review engagement process (see
Section 4.5) it is advisable to first perform ahigvel review based on more generic review issues.
This review should help the Regulatory Body:

(&) To make a preliminary confirmation that theesafassessment is consistent with the current
version of the decommissioning plan;

(b) To make a preliminary confirmation that the b identified hazards appears to be complete;
and

(c) To make a preliminary confirmation that theules of the safety assessment appear to be
realistic.

If the results of this initial review are not sédistory, the Regulatory Body needs to communicate
information on the deficiencies to the operatoromer to permit the operator to revise the safety
assessment to address and resolve those defigelicibe results are considered satisfactory, the
Regulatory Body will proceed with the next moreaded step of review.

The following questions address aspects that aperitant for a systematic evaluation of information
during the initial review:

(&) Are the decommissioning activities assumed withi@ safety assessment consistent with the
descriptions and assumptions in the current versidhe decommissioning plan?

[0 Are the scope and context of the safety assesspwgistent with the rest of the
decommissioning plan?

O Are the decommissioning and dismantling activitieferred to in the safety assessment
consistent with the rest of the decommissioningpla
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Are the decontamination and dismantling techniqeésrred to in the safety assessment
consistent with those of the rest of the decommigsg plan?

Do the predicted normal operation doses/risks appdae reasonable given the proposed
decommissioning activities?

Do the predicted normal operation doses/risks cpmth regulatory limits and criteria?

In case of a multi-stage decommissioning, is thedpemt of the previous
decommissioning stage consistent with the facitate prior to decommissioning
assumed in the decommissioning plan?

Is there sufficient evidence that the resultthe safety assessment are likely to be reliable?

O

O

0

Are all supporting documents used in the safetyesssaent clearly referred to and
uniquely identified?

Is the safety assessment itself documented sutfht e be referred to later?

Was a safety management system applied during theslabment of the safety
assessment?

Do the scope, extent and level of detail of saetyessment correspond to the types of
hazards and their potential consequences?

Are the objectives of the safety assessment predenDo the assessment outputs
correspond to the assessment objectives?

Are the results of the safety assessment in cong@iavith the requirements and criteria?

Are the proposed safety measures (limits, conamtsconditions) adequate?

Does the safety assessment include a systereadiltiation of the nature, magnitude and
likelihood of consequences to workers, public o tenvironment during proposed
decommissioning activities and in accident condgi®

Is there evidence that the list of identifieazrds and initiating events is likely to be cortgste
Are there obvious gaps?

0

Does the safety assessment provide or referencgiaigedescriptions of:

()  The site and immediate environment sufficierittygive a good understanding of
the nature and extent of contamination at the site;

(i)  The safety requirements and criteria for tlte,se.g. the relevant dose limits and
constraints;

(i) A summary of the ALARA (As Low As Reasonabfchievable) evaluations;

(iv) A summary of institutional controls (where eeant)?
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O Is the safety assessment understandable for review?

(i) Is the presentation in a form that fits the Rletpry Body’s expectations to be able
to review all aspects regarded as relevant?

(i) Is the level of detail in line with the Regtbay Body's expectations to allow a
clear understanding and review of the safety assaa®

(iif) Can the results be compared with relevanitsnand criteria?
5.2. REGULATORY REVIEW OF THE ASSESSMENT FRAMEWORK

The objective of the description of the assessnfimmhework is to summarize all the regulatory
conditions, safety requirements and criteria tak#o account during the safety assessment. It
documents the aspects of the decommissioning tiesithat are subject to the safety assessment and
explains the safety assessment methodology apphietidition, it explains the types of output which
are produced within the safety assessment.

Accordingly, the regulatory review needs to vettiat all these aspects are in line with requirement
for a safety assessment, to demonstrate that safetysured during the proposed decommissioning
activities.

Following the general DeSa safety assessment mathmpdin Section 3.1 of the main report, in the
following sections, questions and recommendatiores @movided to support the review of the
assessment framework.

52.1. Context of safety assessment

The safety assessment should reflect the deconumisgiactivities described in the decommissioning
plan. The reviewer should determine whether theirapions and statements within the safety
assessment are consistent with:

(@) The scope and objectives of the decommissioplag as a whole, both in its extent and its
timeframes?

(b)  The description of the facility?

(c) The proposed decommissioning activities anateel waste management activities?

(d) The waste management plans?

The regulatory review needs also to check whether safety assessment provides sufficient
information on:

What is evaluated (the safety related activities)?
Why activities are evaluated, and at what levealetfil?

How was safety for decommissioning evaluated (wlagiproaches or methods are
implemented)?

The reviewer needs also to find answers to theviatlg questions:
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(a) Is the assessment an iteration of a previoletysassessment? If so, was the previous iteration
reviewed and what were the conclusions of thaexe?i

(b) Is the assessment similar to other safety ass=#s? If so, were these similar assessments
reviewed and what were the conclusions of thosewes?

(c) Are the supporting systems and facilities reférto in the safety assessment consistent with
those of the latest version of the related decosionsng plan? In particular, are the measures
for quality assurance (typically as part of theesafmanagement system) referred to in the
safety assessment consistently?

5.2.2. Scope of the safety assessment

The reviewer needs to confirm that the scope ofttiety assessment covers all relevant safetyetelat
activities set out in the decommissioning plan. Tokowing questions help support a systematic
analysis of safety assessment:

(@) Is the scope clear and unambiguous? In paaticid it clear whether the safety assessment is
supporting the overall decommissioning or a decasinning stage?

(b) In the case of a multi-stage decommissioning, the interfaces between the related safety
assessments clearly stated and has a consistenaappeen adopted?

(c) Are material management measures taken intouatcin the safety analysis? If not, is a
justification provided?

(d) If neighbouring systems or components or féesli exist that are not subject to the current
decommissioning activities, is there a clear stat#gmwhether there are safety relevant
interfaces that need to be considered? If so @ d¢learly identified? If not, is there a safety
related justification provided?

(e) Are all relevant interfaces clearly defined 4g.ebetween neighbouring facilities, common
systems, waste management activities?

(f)  If some significant activities or parts of teite/facility are not included within the scopetioé
assessment, is justification for this providedne &ssessment?

5.2.3. Objectives of the safety assessment

The main objective of the safety assessment is dmodistrate the safety of the proposed
decommissioning activities (i.e. to provide a doeated demonstration that the decommissioning
activities can be carried out safely and meet @guy requirements for protection of the workers,
members of the public and the environment [27]Xhe operator, to the Regulatory Body and to
interested parties. The following questions mayph®& identify whether the provided safety

assessment has clear objectives:

(@) Has the primary purpose(s) of the safety apsmssbeen identified?
(b) Is there evidence that the safety assessmeetfisrmed to demonstrate safety?

(c) Does the safety assessment address the followin

0 Document how regulatory requirements and criterearaet to support authorization of
the proposed decommissioning activities?
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O Include a systematic evaluation of the nature, ritade and likelihood of hazards and
their consequences to workers, public and the enment during proposed activities and
during accident conditions?

O Quantify the systematic and progressive reductioradiological hazards to be achieved
through implementation of the decommissioning anis”?

O Identify the safety measures, limits, controls aadditions that will need to be applied to
the decommissioning activities to ensure that tHevant safety standards are met and
maintained throughout the decommissioning?

[0 Provide input to on- and off-site emergency plagniand to safety management
arrangements?

0 Provide an input to the identification of competgmequirements for staff performing
decommissioning activities and of training needsd@commissioning?

5.24. Timeframes

Timeframes are often a crucial aspect of decomonssy, especially when these decommissioning
activities can last decades. The reviewer needondirm that the safety assessment is based on a
detailed timeframe (schedule) consistent with getout in the overall decommissioning plan, and
that consequences are taken into account, inclutdegjming of all individual stages (where relefjan
and any timeframes for ongoing institutional colgif@e. continuing land restrictions).

The following questions may support such a review:

)
(b)

(©)

(d)

(e)
(f)

(9)

(h)
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Are the timeframes clearly defined?

What timeframes have been considered in thetysalssessment, and what is the rationale for
selection of these timeframes?

Are the timeframes justifiable from a safetyqpective (e.g. balancing increasing risks from
ageing structures with dose benefits from radivactlecay) taking into account not only the
timeframe related to the safety assessment buttimkkframes related to the overall

decommissioning activity (if required, includingetperiod of post decommissioning)?

Is there evidence that the proposed timeframéght compromise safety (e.g. based on
experience)?

Is the duration of any short-term period olvated risk justified, and as short as possible?

What is the influence of the timeframe on tladesy of the proposed decommissioning actions
(e.g. weather conditions on special decommissiosiags, expected lifetime of safety relevant
SSCs)?

Are any of these timeframes prescribed by thgulations and criteria? Are the proposed
timeframes consistent with regulatory requiremetrigeria, and guidance?

Are aspects of loss of institutional memory sidered?

Are aspects of facility ageing considered?
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() Is the influence of the availability (timeframef waste management (e.g. processing, storage)
capacities onto decommissioning safety addressed?

(k)  Are the uncertainties associated with timefrarite decommissioning addressed and how?

5.2,5. Endpointsof the decommissioning stages

Correct identification of appropriate start and epuants of each decommissioning stage is a key
aspect of the safety assessment process, bothgie stage and multi-stage decommissioning.

Here the Regulatory Body needs to focus on theysadtated aspects of the decommissioning plan.
The following questions may provide some help is teview:

(a) If the overall decommissioning is divided irstiages with separate safety assessments, are the
interfaces with previous and succeeding stagesistens? Especially, are the start points and
end points of each stage clearly defined in regatibth timeframes and extent?

(b) What uncertainties are associated with the eintdpand are these clearly indicated and
described (e.g. characterization of rooms or htt¢ @hich can only be carried out once early
decommissioning operations have been completed}®eit is significant uncertainty, what is
the impact on the safety either of the decommigsgor on the public and environment after
final termination of the decommissioning activiffes

(c) Does the safety assessment adequately deknentiipoints? Are the chemical, radiological and
structural (if any) starting and end-points clegmigsented? What are the types and quantities of
hazardous material, what are the detailed radickb@bjectives, what is the safety of remaining
structures and buildings?

(d) For a multi-stage decommissioning, do the aistgandpoints of individual stage) match the
inputs (start-point of the next stage), both ingtiamd space?

(e) Where the safety assessment assumes the prese®SCs, will these be present and in a
suitable and sufficient state to perform their saféunction(s) at this point in the
decommissioning?

()  Where mitigating measures are used, is thetysaignificance associated with such measures
appropriate and justified for the period during teeommissioning plan that they are required
for?

5.2.6. Requirementsand criteria

Meeting the requirements and criteria set by rdguia and the Regulatory Body is a key
consideration of the regulatory review. Importanfigiling to recognize relevant requirements and
criteria during the preparation of a decommissigngtan and optimization process may result in
deficiencies relevant to safety.

The reviewer therefore needs to confirm that afetyarelevant criteria that apply to safety and
protection of workers, public, and the environmauting the decommissioning, and against which the
acceptability of the safety assessment will be wateld, are identified and taken into account
(Appendix Il provides a non-exhaustive list of $pfieelevant criteria).
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The following list of questions may support a systic review of the requirements and criteria:

(& Are relevant safety requirements and critefiganty described, or can they uniquely be
identified including references to reliable souftes

(b)  Are derived criteria (such as site-specifieasle criteria) consistent with the safety asset®men

(c) Are the newest versions of relevant requireshemd criteria taken into account? If not, is this
appropriate?

(d) Are all relevant requirements and criteria (eg per the list in Appendix Il) considered? Are
there further international requirements whichratevant?

(e) If institutional control is proposed after ténation of the decommissioning, are the related
requirements and criteria mentioned to allow (Keakfor) the safety assessment for abnormal
operation of the required systems?

()  Are all requirements and criteria listed in amprehensive manner, and adequate margins
defined and justified by the operator?

5.2.7. Assessment outputs

As mentioned earlier in this report, the main otiyecof the safety assessment is to demonstrate the
safety of the proposed decommissioning activitiethe Regulatory Body and also to other interested
parties. To achieve this, the operator will neesghow that the safety assessment outputs meet all
relevant requirements and criteria.

The following questions help the performance ofstematic review of the safety assessment outputs:

(@) Are all proposed safety assessment outputsamteclear, realistic, complete and suitable to
demonstrate that all relevant safety requirements auiteria for decommissioning and safety
assessment objectives can be met?

(b) Do the proposed safety assessment outputsitéikeaccount safety assessment assumptions
such as timeframes, critical groups and the deferatpoints?

(c) Does the safety assessment state the limitérate and conditions that the operator must apply
in order that the assumptions will be met?

(d) Do the proposed safety assessment outputs guppadecisions that will be based upon them?
Are the outputs suitable for direct comparison wifulatory or other acceptance criteria?

(e) If the review is part of a wider regulatory i@wv process, do the assessment outputs meet the
expectations of other review teams?

(f) If the safety assessment criteria include ofation, are the outputs suitable to ensure
optimization can be achieved?

5.2.8. Safety assessment approach

The nature of the approach used by the operatgetéorm the safety assessment can have a
significant impact on the results, i.e. on the desti@tion of safety. This is especially relevanthe
application of the graded approach on safety assggsin decommissioning, which is described in
detail in Annex Il of this report. Therefore thayodatory review needs to consider whether the gafet
assessment approach applied is fit for purpose.
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The following questions can support a systematiere of the safety assessment approach:
(@) What safety assessment approach is applieddeterministic or probabilistic, conservative or
realistic, generic or site-specific)? Is it cleadlgscribed?
(b) Is there ajustification for the selection bétsafety assessment approach?
0 Is the safety assessment approach applied appepdathe magnitude and type of

hazards and risks (e.g. based on experiences mfamation such as that provided in
Annex Il of this report?)

0 What approach has been adopted to identify sowfdeszard?
O What approach has been adopted to identify imigpgvents?

O What approach has been adopted to identify hazamdsaccident scenarios that could
lead to becoming realised?

O Is the methodology for screening and grouping atiitg events, scenarios and hazards
appropriate?

O Does the approach take adequate account of experard feedback from other similar
or related decommissioning activities (includingeimational experience)?

(c) Are multiple approaches used and justified. [/ gomplex cases)?

(d) What is the nature of the data used in the saggssment in terms of generic vs. site-specific?
What are the consequences with respect to the elefmnservatism of the results of the safety
assessment?

5.2.9. Existing safety assessments

It is possible that portions of the safety assesssneerformed to support the operational phasaef t
facility may remain applicable to the decommisgignsafety assessment. Where information from
these assessments is used in the decommissiorigty agsessment, the reviewer needs to confirm
that this information remains valid for the pressatety assessment, bearing in mind that the gctivi
of decommissioning is fundamentally different frogeration of the facility.

The following questions can assist the performari@eregulatory review in a systematic way:

(@) Are any previous safety assessments that diegl nepon in the present assessment clearly
identified and described to a level appropriatthtosafety assessment to be reviewed?

(b) Are the methodologies used in the previoustgadesessments appropriate and valid for the
current assessment and the decommissioning aesivitiat are listed in the decommissioning
plan?

(c) If the safety assessment presented is a fallpwr update of an earlier safety assessment which
has been already reviewed by the Regulatory Bodgs dhe safety assessment approach take
into account the outcomes of the previous safesesmnent and of the related regulatory
review?
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(d) Are the scope and assumptions used in theqaregafety analysis still relevant?

O Can any credited barriers (SSCs) to release inptegious safety assessment still be
relied upon?

O Does the effectiveness of the engineered barrfgagijcularly when these are to be
removed, partially removed or modified, continue?

O Is there evidence of new hazards due to the agdimgmponents (e.g. electric cables,
ventilation systems) and structures (e.g. from azan) which were not taken into
account in the previous safety assessment?

(e) Do the decommissioning activities within the decdssioning plan make the safety relevant
conditions and assumptions of the previous safetgssment invalid?

U Are new hazardous materials (e.g. solvents or catiiles) introduced in the facility, or
new initiating events (e.g. new ignition sourcesheyated that could affect the results of
the previous safety assessment?

Are contaminants transformed to more dispersiblm$o(e.g. from cutting operations)?

Does the introduction of new equipment or suppgrteguipment/facilities lead to
exceeding relevant safety parameters that weréegpipl the original safety assessment?

O Does progressive access to parts of the facildy were not accessible during operation
(e.g. may not be appropriately shielded) underntingelogic and results of the previous
safety assessment?

O Are risks related to new neighbouring activitias;liding decommissioning activities,
considered to affect the validity of the previoagety assessment?

O Do any new interfaces make the results of the ptsvgafety assessments invalid?

(f)  Are existing controls and operating limits madeeadible due to the change of boundary
conditions (e.g. the involvement of different stafbmpared to when the facility was
operational)?

5.2.10. Safety management measures

The operator’s responsibility for safety is carrimat through a safety management programme that
covers a wide range of activities including, amaother things, the preparation of the safety
assessment, internal review and the proposal aceptance of limits, controls and conditions to
ensure safety through all stages of decommissioning

The regulatory review of the operator’'s safety ngamaent programme is a very important part of the
overall regulatory review of the decommissioningrplThe review of the management programme for
safety assessment is normally carried our as pgattheoreview of the overall safety management
programme, but also forms part of the review ofdhfety assessment to verify that it is appropiiate
terms of scope and necessary detalil.

If the Regulatory Body’s review of the operator&fety management programme demonstrates that it
is both comprehensive and effective, this may dinee Regulatory Body sufficient confidence that it
may not need to carry out a detailed review of wyvaspect of the safety assessment for
decommissioning. The Regulatory Body may therettr@ose to concentrate its efforts and resources
on only those aspects of the safety assessment Vtltionsiders to be most critical to safety.
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The following key questions related to safety assesnt for decommissioning and their relationship
with the safety management programme should bddemesl together with other questions applicable
to all safety management programmes:

(a) Does the safety management programme inclugenad review that will have as one of its
goals to check the accuracy of the safety assessanenits consistency with the rest of the
decommissioning plan?

(b) Is the report on the operator's internal reviadequate to demonstrate the effectiveness of
internal review?

(c) Does the quality management programme assere&directness of input assumptions to the
safety assessment to a depth and level of detpiloppate to the hazards being addressed
within the decommissioning plan?

(d) Does the quality management programme includeigions to implement limits, controls and
conditions based on the results of the safety agsag?

5.3. REGULATORY REVIEW OF THE DESCRIPTION OF FACILITY AN
DECOMMISSIONING ACTIVITIES

The following information needs to be included le tsafety assessment or referenced to the relevant
section(s) within the decommissioning plan to avuoidecessary repetition.

5.3.1. Facility description
The regulatory review needs also to seek an antevibe following question:

Does the description of the facility contain allesant information for the safety assessment in
sufficient detail?

O Does the description of the site, the surroundarys the population provide all information in
sufficient detail to support the understandingh# talculations of dose and risk performed in
the safety assessment?

O Are the critical groups for the evaluation of thediblogical consequences and the related
assumptions adequately described and justified?

O Are any interdependencies with other facilities the site or close to the site described in
sufficient detail to support an understanding déarelevant impacts during decommissioning
(e.g. power and water supplies)? If safety relevapiacts exist, are they clearly identified and
explained?

5.3.2. Safety related systems, structuresand components and safety measures

The SSCs that are to be decommissioned (or areargléo safe decommissioning) need to be clearly
and consistently defined within both the safetyeassient and the decommissioning plan. Their
planned evolutions (degradations, decommissioningamy substantial modifications) and their

reliability need to be clearly described, as wallthe new SSCs that will be needed to prevent or
contain the spread of radioactive or hazardous natiuring decommissioning. The reviewer needs
also to consider the extent to which interactiond Bnks between different SSCs might prejudice
safety, to ensure that appropriate performance dfidery of safety function(s) will be achieved

throughout the decommissioning. A similar approaeleds to be undertaken for operating limits,
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controls and conditions that need to be implememtedrder to carry out the decommissioning
activities safely.

The following questions can assist a systematievewf the SSCs and control approach presented in
the safety assessment for decommissioning:

(& Isthe information on SSCs sufficient with resipto the safety functions implemented?

[0 Are the SSCs clearly described taking into accexpected evolutions (e.g. degradation,
decommissioning, substantial modifications) withmdi or with progress of the
decommissioning activities?

O Is the impact of SSCs on safety during decommissipelearly described taking also
into account interdependencies between SSCs?

O Is the reliability of SSCs during the decommissngndescribed with sufficient detail and
clarity?

(b) Are the explanations of existing safety measufguch as controls and operating limits)
sufficient with respect to safety aspects? Moreiigally:

O  Are controls and operating limits clearly descrilkmttl explained with respect to their
impact on safety during decommissioning?

0 Do the explanations of the controls and operatingtd take account of changes in
circumstances as the decommissioning work proceeds?

O Do the explanations describe the conditions togmuesthe safety functions and measures
(e.g. work control procedures, personal protectaguipment, training and testing
programmes, radiation protection programmes)?

5.3.3. Radiological characterization

The characterization of the radioactive inventogeds to include relevant radionuclides and their
distribution in contaminated and/or activated conmgyas and building structures of the facility to be
decommissioned. The reviewer needs to verify thatradioactive inventory is complete and that it
was determined on the basis of reliable radioldgiueveys, calculations, or operational recordsiand
of an appropriate level of detail. The followingegtions can support the regulatory review of the
radiological characterization:

(@) Does the description explain the radioactiwemory and its characteristics in sufficient détai
More specifically:

O Is the radiological inventory described consisterdind with sufficient detail and
associated uncertainties? Are fixed and loose aatlice contamination separately?

[0 Are contaminated or potentially contaminated ars#@isictures, systems or components
explicitly mentioned?

0 Is the methodology used to determine the radiodgmventory and its characteristics
adequately explained? Are the systematic unceiaintelated to the methodology
explained with sufficient detail?
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O Has the compilation of the radioactive inventonketa adequate account of the
operational history of the facility and associatedords (see the following Section
5.3.4)?

O Is there evidence that all locations within thelfgcwhere radioactive material may exist
have been taken into account within the assessment?

O In multi-stage safety assessments, how has thelimventory been updated to account
for decommissioning progress during the individstabes?

[0 Do the descriptions of the radiological inventoupgort an understanding of their impact
on safety? In particular, are the methodologiesditection and related detection limits
addressed?

O If inventory data is used in different sectiongarts of the documentation, is it cited and
used consistently?

5.3.4. Operational history

With respect to the regulatory review of the usemérational experience in the safety assessment fo
decommissioning the following main questions ndedse asked:

Is the operating history described with sufficiat#tail so that effects on the (conventional /
radiological) safety during decommissioning candamtified (if any exist)? More specifically:

O Is the normal operation described clearly, inclgdinformation on the radioactive materials
involved, to support a clear understanding of gmesfailures and associated hazards which
may have an impact on decommissioning activities?

Is the history of facility modifications known aadequately taken into account?

Is there a clear statement on whether past ingdamtl events at the facility have been taken
into account?

O If past incidents and events have occurred, aredlearly described and are their consequences
with respect to safety during decommissioning grgld?

5.3.5. Decommissioning activities and techniques

The following questions will assist the regulatoeyiew of the description of the decommissioning
activities and techniques in the safety assessment:

(@) Does the description of the proposed decomamsyy activities provide a clear understanding
of the safety relevant consequences? More spdbjfica

O Are the decommissioning activities described infisighnt detail to support the safety
assessment? Are aspects like deactivation or rdnavanajor recoverable hazards,
decontamination/removal of fixed contamination, ntastling of systems and
equipments, demolition of major structures, andeadiation of residual contamination of
the site addressed?

O Are the decommissioning activities and their segasrclearly presented? In particular,
are dependencies between the individual decommisgj@ctivities clearly defined?
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(b) Does the description of the proposed decomongsj techniques allow a clear understanding
of relevant hazards and safety impacts of the mepactivities? More specifically:

[0 Are the proposed decommissioning techniques provién®fot, have appropriate
uncertainties been built into the safety assessment

O Are the decommissioning techniques to be used daniphith safety requirements and
criteria?

O Is the choice of decommissioning techniques apatpto the risks and hazards?
5.3.6. Waste management

The regulatory review needs to seek answers tofdllewing questions related to safety of
management of waste resulting from decommissioning:

(& Is the waste and materials management clearty @nsistently described supporting an
analysis of its impact on safety during decommisisig? If waste and materials management is
not taken into account, what is the justification?

(b) Are waste management (e.g. conditioning, packpgnd handling) activities adequately
described?

5.3.7. Supporting facilities

The following question needs to be asked when wauge the consideration of supporting facilities in
the safety assessment for decommissioning:

Is the influence of existing, modified or new sugpw facilities and other facilities sufficiently
explained? More specifically:

O Are supporting (new, existing or modified) systeorsfacilities relevant for safety clearly
indicated, described and is their influence ontgad&plained in sufficient detail? In particular,
is it clearly defined how these systems or faeitiinfluence either the facility to be
decommissioned or its systems, structures and coemp® during the decommissioning
activities?

U Is information provided on when supporting systemd facilities will be needed and how they
may change operating limits, controls and cond#iaithin the facility to be decommissioned?

O Does the information provided in the safety assessrtincluding hazards analysis) justify the
operation of supporting (e.g. new, existing, maijifacilities?

U If supporting facilities are subject to a separapplication for licensing (including safety
assessment), is there clear evidence that suffiaddormation (particularly relating to inter-
dependencies between facilities) has been proglete licensee of the supporting facilities to
support the decommissioning safety assessment?

5.3.8. Final end-state

The following key questions need to be asked in regulatory review of safety assessment for
decommissioning:

(a) Does the safety assessment adequately deérfmtth end-state?
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(b) If the final end-state requires some institagibcontrols (e.g. monitoring) — are these controls
within the scope of the safety assessment? If gess the safety assessment contain related
assessments and resulting statements? What parasidteneed to be monitored?

(c) Wil radioactive waste continue to be stored aite following the completion of
decommissioning? If so, is this justified and supgd by a suitable safety assessment?

5.4. REGULATORY REVIEW OF THE HAZARD IDENTIFICATI®I AND
SCREENING

The primary objective of this section is to deserdspects of the regulatory review process used to
judge whether the hazard identification and scregrtias been conducted in an acceptable and
justified manner (i.e. by using appropriate methadsapproaches). The details of the hazard
identification, preliminary assessment and scragmiay be contained in supporting documents and
not in the main safety assessment documents. UWsigigaded approach, the Regulatory Body may
choose whether or not to request and review thessledd supporting documents, depending upon the
hazards to workers, public and the environment,oasted risk and complexity of the
decommissioning activities.

5.4.1. Hazard identification

One of the first steps in developing the safetyesm®ient for decommissioning activities is the
identification of all existing hazards together lwfurther hazards arising from the decommissioning
activities to be undertaken (Volume | of this repoFhe key questions to be answered in this plart o
the review are as follows:

(a) Have all reasonably foreseeable hazards,tiniji@vents and scenarios been addressed? Taking
into account the specific situation of the faciligd of the decommissioning stage, are hazards
or initiating events missing when compared to eitre existing standard set of typical hazards
(see e.g. Appendices IX and X in the main repoggther with the reviewers’ experiences and
expectations?

(b)  Are all relevant hazards identified (e.g. réalygcal, toxic and industrial) identified for alteps
of the proposed decommissioning activities?

(c) Are these hazards combined and additive effeatsidered adequately, and has the extent to
which they could give rise to radiological consemes (e.g. fire leading to a loss of
containment) to workers, public and the environnterd@n addressed?

(d) Is the process used to identify the initiatevgnts and sequences clearly described in theysafet
assessment? Does the process applied by the apmetbthe regulatory expectations?

(e) Are the initiating events and event sequenicasdould lead to the realization of these hazards
identified and evaluated through a systematic m®cand are the initiating events and
sequences clearly described in the safety assetamers the process methodology meet the
regulatory expectations?

(f)  Are new potential sources of exposure arisirggrf the proposed decommissioning activities
included in the identification of hazards and atitig events?

(g) Has future accumulation of radioactive mateaiathe site been considered?
(h)  Have waste management activities been inclirdéte safety assessment?

(i)  Are potential and likely human errors takeroiaccount?
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1),

(k)

Does the hazard identification and evaluatimacpss consider higher risk activities for short
periods during decommissioning? In such cases, jisstefication of the short-term elevated
risks provided, based on significant and long-teeduction in hazards and their associated
risks?

If the chosen strategy is deferred dismantlimgyve the hazards and risks associated with long-
term deferred period been adequately addressed?

5.4.2. Approachesto hazard identification

The key question to be answered in this part ofelrew is the following:

Have the hazards, initiating events and the se@serdentification methods used been validated,
proven, and shown to be suitable for the situatiowl, have they been applied appropriately?

Supporting questions that may help in answeringkby question include:

0

Is the hazard, initiating event and scenario idieation process commensurate with the hazard
potential and the complexity of the facility conoed?

Are the methods used appropriate to the dynamioreatf facilities during decommissioning?

If approaches or methods used within other promesisstries (e.g. oil and gas production and
refining, mining, chemical industry, etc.) are ae@] are they appropriate for a
decommissioning safety assessment?

When existing safety assessments for similar digisvziare used, have they been previously
reviewed and accepted? Are these assessmentsaiypplic the present case?

(i)  Are the inventories of hazardous materials the Salfnhere is some new hazard(s), was
it included?

(i)  What was the result of experience feedback conugrhie former safety assessment and
the real situation for which that decommissionitenpvas prepared?

When feedback from past operational experiencesésl uo identify hazards, initiating events
and sequences, what is the source of the infornfatie the situation sufficiently similar to
serve this purpose?

Has the approach been applied to the various sfegiscommissioning as different hazards and
initiators are removed and introduced during decsioning?

When dose rate maps have been used for assesdialpgacal hazards, how were these maps
compiled and on what basis? Do they reflect curast future situations, taking due regard of
new and altered sources of exposure, e.g. as sigatthterial is removed or dismantled? Is the
accumulation of radioactive waste during temposdoyage at the facility taken into account?

5.4.3. Préliminary hazard assessment and screening

The aim of the review of preliminary assessment sardening is to decide whether the decisions of
the operator on screening out negligible or natvaht hazards are acceptable. This screening will
lead to a reduced list of hazards and initiatingneés which will be the focus of the safety assessme
The key question to be answered in this part ofeél@ew is as follows:
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Are the decisions made by the operator on screemimdow hazards, initiating events or unlikely
scenarios from the list of hazards justified anceptable?

Supporting questions that may help in answering kbl question might include:

What are the screening criteria for preliminarydrdzassessment and how are they applied?
Is the screening approach used documented, jaktifid appropriate?

Is justification provided for the excluded hazard#jating events and scenarios? What criteria
were used, and are they acceptable?

O Does the hazard, initiating events and scenarigesing process consider all relevant exposure
pathways within the facility to workers carryingtqaroposed decommissioning activities and to
other potentially affected members of the public?

O During the initial screening, have hazards andaitiitg events been quantified taking no benefit
from any protective measures or control to be agtdi at the facility during decommissioning
other than intrinsic (passive) features where thies®in during the specific decommissioning
activity that gives rise to the relevant hazard?

O Have any hazards, initiating events or scenaridb thie potential to cause significant damage
been inappropriately screened out?

U When a hazard or scenario is excluded, has juiidic for that decision been provided?

5.5. REGULATORY REVIEW OF THE HAZARD ANALYSIS: EVALUATION

This section describes those parts of the regylaemiew related to the hazard analysis. Therdvaoe
main aspects considered here:

O The choice of scenarios to be modeled; and
O The modelling or calculation techniques themselves.

The choice of scenarios is further divided into mak and accident scenarios in the first two
subsections.

5.5.1. Analysisof normal scenarios

The term “normal activities” refers to the planned intentional conduct of decommissioning
activities, as opposed to unplanned or accidenehts. It should be noted that the questions used t
support the “normal activities” review are alsoergnt to the Accident Scenario section (5.5.2) and
should be used as part of that review as well athfe section.

The key question to be answered in this part ofeél@ew is as follows:

Are the decommissioning activities for which thesessment is performed consistent with the
complete list of all proposed activities within theated scope of the safety assessment (e.g. from
commencement of decommissioning operations to waatesportation outside the site), and is the
analysis for these activities adequate?
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Supporting questions that may help in answering kbl question might include:

@)

(b)

(©)

(d)

(e)

(f)
(9)

(h)

(i)

()
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Is each activity clearly described and docueetim terms of:

O Source and magnitude of radiological hazard (egiriventory characteristics and source
term location, dimensions, spatial distributiompstituents, quantities);

O Activities and scenarios that could lead to themeaids being realised (i.e. frequency of
occurrence of the activities, exposure pathwaysuraptions necessary to support the
calculation of frequencies and consequences daongal and accident conditions);

O Consequences (dose rate and occupational doséspmwivithout protective measures,
etc);

O Uncertainties (e.g. quality of assumptions usedyr@miateness of any conservatism
applied, etc.);

O Prevention measures (e.g. work controls);
O Protection measures (e.g. safety-related strugtsystems and components); and
O Mitigation measures (e.g. containment)?

Are clear links provided between the initiatienents, hazards scenarios and exposure pathways
and the activities?

Are mitigating measures identified and are thiegly to be effective? Are clear links provided
between the initiating events and the safety angyating measures?

Is the defence-in-depth approach applied adetyuand justified rigorously within the safety
assessment? Do activities, scenarios and eveneseegl take into account the need to meet a
single-failure criterion (redundancy, multiple bars, etc.) so that loss of a single component or
barrier does not jeopardize the safety function?

Has the removal or addition of controls asdbeommissioning proceeds, due to the removal of
some hazards and the possible introduction of dtaeards, been analyzed?

Are hazards from materials during handling @nolcessing analyzed?

Have non-radiological hazards been addreseelliding exposures to electrical and mechanical
hazards and physically hazardous activities, inolydentry into confined spaces, lifting
hazards, etc.?

Is the safety assessment consistent with thé& wantrol and occupational radiation protection
procedures?

Are assumptions related to the existence amece&feness of barriers to exposure or release
consistent with the state of structures and systdras will be prevailing at the time the
activities will be carried out?

In the case of potential discharges of radivacbr hazardous materials, have the relevant
potential pathways for exposure been addressecef@mple, direct radiation, contamination,
inhalation or ingestion)? Is the choice of theicait group for dose assessments appropriate to
the pathway under assessment?
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(k) If there are particular activities or scenarioswhich regulations or other regulatory docursent
prescribe that hazard assessments must be cautidues this been done?

5.5.2. Analysisof accident scenarios

In the case of accident scenarios, the considesatiddressed and questions proposed in the previous
Section 5.5.1. on normal activities also apply. kKbg additional question for this part of the revie
is:

Is the list of accident scenarios complete andesgrtative?

In addition to the list of suggested questionsha previous section, some additional supporting
questions that may be asked include:

O For each scenario, does the safety assessmenibéescr

(i)  The type, duration, potential causes and es&dhkelihood of the scenario?
(i)  The potential consequences to workers, thdipand the environment?
O Do the scenarios analyzed include loss of servigpsrational events, external events due to

human activities outside the facility and extereaénts arising from natural phenomena? Are
they consistent with the hazard, initiating everd aequence review?

O If bounding scenarios are used, are they descabledquately and are they both representative
and conservative?

U If selected scenarios are used to represent a lmaagke of specific scenarios, do these
representative scenarios adequately representulbhefige hazards and initiating events to be
covered in a conservative fashion?

5.5.3. Moddling and calculation of consequences
The key question in the regulatory review of thastf the safety assessment for decommissioning is

Do the consequence calculations provide an adegeptesentation of the likely harm to the public,
workers and the environment arising from the prepoactivities and of what could occur if an
accident was to take place?

Some supporting more detailed questions include:

U Are the complexity and extent of the calculatiodeguate and commensurate with the hazard
potential of the facility and decommissioning aittds that are being analyzed? What is the
basis for selection of the modelling approach?

Are the assumptions presented and clearly docuh@mtbe safety assessment?
Are the inputs consistent with the expected coodgiin the facility?

If probabilistic safety analysis methods are usm®, the failure rates, fault frequencies and
probabilities used in the analysis appropriate?rtffen guidance on the review of such
probabilistic safety assessment can be found in[B4}.)

U Is the level of detail adequate to the safety assest objective and the knowledge of the
system?
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0

What alternative conceptual and mathematical mdumle been tested in order to confirm that
the selected model is adequate for the specifiatsin?

What validation, verification and calibration testisthe code have been performed? Do they
demonstrate the code’s ability to correctly solve mathematical equations used in the safety
assessment and to adequately represent the disyssain?

What model or code inter-comparisons and peerwevieve been performed?
What evaluations of modelling uncertainties havenbgerformed?

Has any sensitivity analysis been carried out?theee key datasets which if modified slightly
significantly change the outcome of the models @aidulations?

What are the inputs to the models and codes usgertorm the calculations?
Have these inputs been justified relative to thaaaonditions at the site?

Are the input data for calculations consistent with facility description information and are
assumptions about protective measures or abouigahysocesses justified (or conservative),
given the expected state of the facility?

Have the models, codes and their input data besthwghin their limits of applicability?

5.6. REGULATORY REVIEW OF ENGINEERING ANALYSIS

The key questions to be addressed during the revi@mgineering analysis are:

@)

(b)

(©)

Are the engineering classifications and stasslaised (e.g. electrical, control system, pressure
boundary, etc.) consistent with the conditions aeduirements assumed in the safety
assessment for decommissioning?

Is the operator's management of the facilityterms of testing, inspection, examination and
maintenance of all engineering equipment and thiitfg adequately considered and justified
in the safety assessment?

Does the safety assessment adequately addvdsshie physical evolution of the site and the
associated changes to procedural limits, contradscanditions as decommissioning proceeds?

A list of suggested more detailed additional questifollows:

0
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Have all SSCs whose functioning is required to emsacceptable outcomes in the safety
assessment been identified as safety-related, aitdbly qualified and justified for the
conditions to a standard commensurate with théatgaignificance?

Do the safety assessment results confirm thatiegistnd new safety-related systems and
components are suitable and sufficient to achibgealesired reduction of doses and risks?

Has the safety assessment evaluated the suitaktifficiency and reliability of the safety
related SSCs to perform their safety functionstifier entire duration of the decommissioning?
In the case of a deferred decommissioning strawggs this include the period of storage with
surveillance?

Does the safety assessment take due account ofgaged other degradation mechanisms as
well as invasive decommissioning activities (e.gmadlition of supporting walls, creation of
dusty environment) on the ability of SSCs to perfaheir functions?



Annex Il

5.7. REGULATORY REVIEW OF THE IMPLEMENTATION OF THE RESUIS OF
THE SAFETY ASSESSMENT AND SAFETY MEASURES

It is required [18] that the safety assessmens&luo aid the implementation of limits, contrahgla
conditions placed on decommissioning by the oper&ioce the safety assessment system is intended
to be not only a demonstration of compliance toRlegulatory Body, but also an integral part of the
operator’s management of safety, it is importaat the regulatory review of the safety assessment
evaluates also how the safety assessment will @ within the safety management programme so
that appropriate safety measures and controlspgied.

The following questions can be of support of thgukatory review:

(a) Does the safety assessment provide systenmftiariation on the consequences of proposed
operations and test their robustness of preveetatirotective and mitigating measures both in
normal and accident conditions?

(b) Does the safety assessment demonstrate thaththiee of decommissioning activities, their
timing and the order in which they are to be uralerh has been optimized in regard to dose,
risk and environmental impact?

(c) Does the safety assessment demonstrate thetdiee of safety measures and controls has been
optimized in regard to dose, risk and environmeintglact?

5.7.1. Comparison of analysisresultswith criteria

The key questions that can be used in the reviewthisf topic in the safety assessment for
decommissioning are:

(@) Are the safety assessment results within raetexegulatory requirements and criteria with an
adequate margin?

(b)  Are the safety requirements and criteria usgdefich activity and scenario appropriate to the
activity or scenario being analyzed?

Even if the predicted risks are acceptably low, thgulatory review of the safety assessment and
decommissioning plan needs to consider the exwnihich the operators have considered the
following aspects:

O Are the doses and risks below the safety critenid as low as reasonably achievable at all
times?
Is the timing of the decommissioning in line withagl practice and national policy?
Is the safety assessment fit for purpose?

Are the safety arguments sufficiently transparem aot obscured in a large suite of inter-
referenced documents so that the key safety iste®me difficult or impossible to
understand?

Are temporary increases in risks and hazard patiesdi short as possible?

Have the safety assessment outputs been subjexgititaization (particularly with regard to
dose and risk)?

U Is the overall balance of risk across linked féesi and activities optimized?
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Has an appropriate balance been achieved betweentatm and long term risks? Equally, can
any relatively high short term risks be justifieigen the eventual removal of hazard potential?
Such balances need to be treated with caution gutoee risks are not easy to define with
confidence and it is difficult to compare risks drakzards on a common basis.

In some cases, the safety management process mlagenan optimization step which attempts to
reduce the consequences of normal or accident isogerta a practicable extent. In such cases, the
regulatory review of the safety assessment nesdstalcheck that this optimization process has been
conducted appropriately, taking into account bdih margin between the results and the required
criteria and social and economic factors.

5.7.2. Typesand treatment of assumptions and uncertainties

The key questions related to the treatments ofnagBons and uncertainties are as follows:

@)
(b)

(©)

(d)

(e)

(f)

Are areas of uncertainty clearly defined? Ameartainties dealt with appropriately?

Are the data and assumptions within the appSaftety assessment approach reliable and
appropriate for the safety assessment to be pegfif?m

What key assumptions have been made in devejdpe safety assessment? In particular, are
all operational controls, measures and limits presg and considered as required in the
assessment captured in the outputs?

Could potential uncertainties (e.g. accuracgsfumptions, etc.) within the assessment alter the
results to a point where they significantly afféioe conclusions? If so, has an uncertainty
analysis been performed?

Does the safety assessment identify and aséesis parameters have the highest impact on the
assessment results and subsequent consequences?

Does the safety assessment address the assus@nd uncertainties associated with these
parameters?

Some possible detailed questions:

0
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What is the approach used to treat the uncertaiht@hat techniques have been used to
systematically assess the impact of uncertaintidsaae they properly justified?

What are the recognized sources of uncertaintiea?e Hhey been quantified and is the
quantification reliable? If they are not quantifieid there a justification? Which of the
uncertainties have been quantified and which atequalitatively evaluated?

Have sensitivity analyses been performed in ordadéntify and assess those parameters and
values with the highest impacts on the assessrasulis?

What input parameters or assumptions are the sgsaiticularly sensitive to?

What efforts has the operator taken towards reduttin uncertainties and repeating the safety
assessment? Do they meet the regulatory expectatiod allow a staged approach to be
considered with information generated by the eadecommissioning activities being reviewed
to assess if there is any impact on the safetysasmnts associated with later decommissioning
activities?

Have attempts been made to reduce or minimize taicges and if so, how?
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5.7.3. Safety measures (limits, controls and conditions)
The key questions to be addressed during the reviesafety measures are:

(@) Are the safety measures, including procedunaitd, controls and conditions applied by the
operator as well as engineered measures, consigitbrthe results of the safety assessment? Is
the operator's implementation of operating limitentrols and conditions consistent during
decommissioning with the safety assessment andategy expectations?

(b) Does the outcome of the safety assessmentfidém limits, controls and conditions that will
need to be applied to the decommissioning acttvitie ensure that the requisite safety
requirements and criteria are met and maintainexighout the decommissioning?

(c) Does safety assessment identify necessary qiairge, protective and mitigating measures and
justify that these will be suitable and sufficietb achieve ensure safety during
decommissioning in compliance with relevant safetyuirements and criteria?

5.8. REGULATORY REVIEW OF THE GRADED APPROACH

The objective of the regulatory review of safetgessment is to determine whether the assessment has
been conducted and reported in an acceptable mandeto an adequate level of detail (see Section
4.1 of this annex). The fundamental questions diggrthe implementer’'s application of the graded
(safety focused) approach should therefore seeonéirm that the level of detail and complexity of
the safety assessment are sufficient to addredsltbeing questions (see Annex Il of this report):

(a) Have the applicable and relevant requiremeatntproperly identified and addressed in the
safety assessment?

(b) Is there evidence that the list of hazards iartchting events identified during the preliminary
screening analysis is not missing any hazards entswhose inclusion might significantly
affect the outcomes of the assessment?

(c) Has the radiological categorization of the lfciand its systems been sufficiently detailed to
ensure that all areas and systems where radioaxtiv@amination might be encountered during
the work have been identified and assessed?

(d) Do the scope, extent and level of detail oEgahssessment correspond to the types of hazards
and initiating events and their potential consegasfi

(e) Is the application of the safety assessmenfiteeo documentation, training and procedures
adequate to ensure safety during decommissioning?

The review of the application of the graded apphnaacalso an integral part of the rest of the navie
and not a separate review task. At many pointsha regulatory review described in preceding
sections of this report, the main task of the neeieis to confirm whether the implementer’s
assessment has adequately addressed the requiefoenthe safety assessment. This includes
confirming that the application of the graded ajpgtohas not impaired the reviewer's confidence in
the safety assessment. That is, after the appicafi the graded approach, the safety assessmeht mu
still provide sufficient evidence, commensurate hwithe magnitude of the hazards and the
characteristics of the facility, that the safetygueements and criteria will be met during the
decommissioning.
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5.9. REGULATORY REVIEW OF CONFIDENCE BUILDING IN THE SAETY
ASSESSMENT

5.9.1. Safety management system

It is not the purpose of this report to describe tdquirements for safety management programmes as
these are presented in Ref. [21], nor is it intenadegive detailed recommendations on how to review
such a programme. For more information on thisexthjconsult the requirements and guidance for
safety management programmes in Refs [21, 28].

A few key questions related to safety assessmertsicommissioning follow:

(8 Have models for safety assessment been adggdetmed?

(b) Have validation and review of input data, melblogies, modelling, procedures and results of
safety assessment been carried out by the opersitay suitably independent teams to ensure
the assessments are appropriate, comprehensimasidtent with the decommissioning plan?

(c) Have computer codes used for safety assesdmmentqualified and validated?

(d) Do personnel performing the safety assessnaasntyell as those performing internal reviews
and audits, have appropriate qualification, expegeand training, and have they been assigned
clear responsibilities?

5.9.2. Change Management Process

The operator's change management process normadlydes a mechanism for evaluating the
significance of any change, the need for additi@salessment and safety controls, the documentation
affected or required by the change, and the appsan training, emergency, radiation protection or
monitoring measure and programmes, necessary filementing the change.

In reviewing the application of this process toesafassessment of decommissioning, the following
questions may be helpful:
(a) Are changes to the safety assessment docun?ented

(b) Does the documentation include descriptionghrial justifications, effective dates,
implementation, internal approvals, and if requiregdjulatory approvals?

6. OUTCOMESOF THE REGULATORY REVIEW

The regulatory review of the safety assessmentseedvaluate whether the outputs meet established
requirements and criteria with a suitable margin.

In the case when the outputs of safety assessmetase to or exceed the established requirements
or criteria, or where the quality of the safetyesmssnent is not sufficient to give confidence tladety
requirements and criteria will be met, the Regula®ody needs to decide what action needs to be
taken. The scope of the alternatives here will ddgm national legislation and could include:

(&) Reject the decommissioning plan and requessabmission;

(b) Reject the safety assessment and request lamession;
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(c) Request a re-submission of specific parts efsdifety assessment/decommissioning plan;

(d) Permit part of the decommissioning to proceehding submission of a further safety
assessment;

(e) Permit the full decommissioning to proceed sabjo additional regulatory controls; and

(f)  Permit the full decommissioning to proceed esppsed by the operator.

For all of these alternatives except the last dmepperator needs to be given an opportunitydtfye

the deficiencies before regulatory restrictions iamposed. Therefore, the Regulatory Body needs to

discuss the outcomes of the regulatory review \hi operator to explain what conclusions were
reached and why, and the operator needs to be givepportunity to make corrections.

7. APPLICATION OF THE REGULATORY REVIEW PROCEDURE TO DESA
TEST CASES

All Member States represented at the first DeSgeptromeeting were invited to put forward
decommissioning projects that would be suitableewealuation against the developed DeSa safety
assessment methodology. Three test cases wersdleased for the second phase of the DeSa project:
O A nuclear power plant;

O A research reactor; and

U A nuclear laboratory for radiochemical analyticaihsces at a fuel cycle facility.

The regulatory review procedure described in tlikime was applied to these test cases with the
following objectives:

(a) To test the regulatory review methodology, egetbped after the third DeSa meeting;

(b) To test the entire DeSa safety assessment dwtiuy;

(c) To evaluate whether the test case reports hetobjectives for a safety assessment and
presented all the information needed to make aatmy decision; and

(d) To provide inputs for the improvement of thettease reports, the main DeSa report, and the
graded approach document.

It is important to note that this quasi-regulatoeyiew filled the role not only of a regulatory rew,

but also of an independent review within the De8gept. It was mainly focused on the content,
completeness, consistency and clarity of the ptatien in the test case report. The review was
performed assuming that the description of thelifeed, decommissioning activities, criteria, etc.

given were correct.

The review process was as follows:

(@) All the members of the regulatory review workigroup were invited to review one of the test
cases for which they were not involved in the pratian.

(b) The review team met to compile the comment®ived from the whole regulatory review
working group members.
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(c) During this meeting, the review team went tlytoall the questions in Section 5, checking them
individually for the Research Reactor Test Casearadmore general level (section by section)
for the other two test cases.

(d) The comments of the review team were sepaiatedspecific comments on the three test case
reports and generic comments that had applicatidhég DeSa main document and the graded
approach report.

The revised versions of the three test case reptiting into account the results of the quasi-
regulatory review, were prepared and submittedllt®@Sa participants in preparation for the final
DeSa meeting.

The review of the test cases also identified a rermobissues to be addressed by the test casengorki
groups. Approximately 20 specific comments were enfal each test case. These comments were
forwarded to the test case working groups and wddgessed in the final test case reports.

One area that was found to be particularly troubtes was the treatment of interfaces with other
systems. Two of the test cases were based on sudfdarger facility decommissioning projects, and
there was difficulty in presenting complete enoutdgscriptions of these smaller subsets while
avoiding confusion with the larger project. Whea fhcility to be decommissioned is a part of adarg
site, or when the test case focuses on a specdit @ a larger facility, the interfaces and
interdependencies between the facility or the pafacility to be decommissioned with the rest lod t
site or facility need to be clearly and sufficigntlescribed, and this gave rise to difficultiesidgithe
test cases. This kind of difficulty points out tllEcommissioning projects that are subdivided into
separate sub-facilities may pose difficulties dgrithe review, particularly as this affects the
completeness of the safety assessment.

A number of the other comments were related toficstion and support for assumptions. It is
important that adequate support, possibly by refmeto other documents, be provided for
assumptions made, particularly during the systestrifgion and preliminary screening parts of the
safety assessment.

The review of the test cases also served to igempiiints for improvement in the DeSa safety
assessment methodology and in the regulatory repieaedure (see Section 5 of this report), which
have been incorporated into the final reports. Aber of issues related to terminology were also
identified and needed to be resolved.

Finally, this review served to demonstrate that thgulatory review procedure can be applied to

realistic cases of decommissioning, and shouldetbex be applicable to a wide variety of
installations.
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8. CONCLUSIONS

Regulatory review of a safety assessment for degssmonming is an important part of the regulatory
review of a decommissioning plan. Its primary pwgds to support the Regulatory Body’s decision-
making. In so doing, it also serves as part of twerall demonstration that the proposed
decommissioning activities can be performed sadaly meet regulatory requirements and criteria.

During the initial part of the DeSa project, infation was exchanged by participants regarding
lessons related to the review of safety assessitiaattbad been learned during past decommissioning
projects. These lessons learned included the follgw

(@) Regulation of decommissioning must not be éeats simply another phase of operation; this
can lead to a cumbersome approach that does mane@dequately to the changes that occur
during decommissioning;

(b) The balance in emphasis between technical $sand safety management issues tilts towards
management during decommissioning, as the origgoalces of hazard are removed while
hazards resulting from configuration changes irggea

(c) An approach that allows reliance to be placadthe licensee’s internal approval process is
preferable than an approach that requires constgutatory intervention;

(d) Open and frequent communications between regudad operator can be very beneficial;

(e) Early documentation of the safety assessmahearly communication with the regulator helps
avoid last-minute problems; and

(f) In addition to the operator's graded approazisdfety assessment, the regulator also needs to
focus its attention on the most safety-significessues and adjust the depth of its reviews to
correspond to the safety significance of the dec@sioning activities.

The DeSa safety assessment methodology and théat@gureview procedure elaborated in this
report took these lessons learned into accounty @keintended to lead to clear conclusions reggrdi
the adequacy of the safety assessment, and thpsheeRegulatory Body gain confidence that the
safety assessment has been prepared in a systam&omplete manner.

The regulatory review procedure is presented infah@ of a series of questions. It must be kept in
mind when applying the procedure that the list aéstions in this report is not intended to be
exhaustive. Other questions may be added, as apgiepo the safety assessment under review.
Moreover, depending on national regulations anteriai as well as on the particular characterigifcs
the facility being decommissioned, some of the aes given in this report may not be required or
relevant. In all cases, the questions should bsidered to be guides to the types of issues tlmatldh
be addressed in order to perform a regulatory vegied arrive at a conclusion about the acceptgbilit
of the decommissioning plan.

The application of the regulatory review procediar¢he DeSa test cases (see main report) has served
to demonstrate the consistency of the overall aardo safety assessment described in the other
annexes of this Report. The results of the test cagiews during the DeSa project were useful in
demonstrating a number of areas where improvenmamikl be made to all of the annexes of the
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report. These improvements were incremental, noddmental, demonstrating the fundamental
consistency of the approach.

The lessons learned during the review processedthitee DeSa test cases included the following:

@

(b)

(©)

(d)

(e)

Regulatory review of safety assessment is tgiial part of the review of the decommissioning

plan. Although the scope of this report is limitedreview of safety assessment rather than the
review of a decommissioning plan, this should retrderpreted to be a recommendation that
the safety assessment review is best performedoiation. The experience of the test case
reviews leads to the opposite conclusion.

With respect to the conduct of the DeSa praisedf, much of the work on the test cases was
carried out in parallel with the development antinement of the regulatory review. This
complicated the process. The same will be trueideithe DeSa project. The quality of safety
assessment can be improved if a regulatory reviesceuure(s) is developed and made
available before safety assessment are perfornadwdmitted for review.

Decommissioning as a subject covers a very wahge of facilities and safety issues. Any
procedure that is intended to cover this wide raisgékely to include steps that are more

important for some facilities and less important éhers. A “one size fits all” approach to

regulatory review is likely to cause problems. dt nrecommended that regulatory review
processes be flexible and capable of focusing ers#iiety issues of most importance in each
different decommissioning plan to be reviewed.

In addition to regulatory review, other revipvocesses are also applied to safety assessment for
decommissioning, including internal review processed a separate step of independent review
by staff of the operator or contractors. Theseewssicarried out by or on behalf of the operator
are different processes from regulatory review aage different objectives and outcomes.
While the procedures used for these reviews willi have a number of features in common
with procedures for regulatory reviews, there wilo be significant differences.

Nevertheless, although the present regulatewyew procedure was written for the use of
Regulatory Bodies rather than operators, it repitssa useful second viewpoint on the DeSa
safety assessment methodology. This procedure deulaf assistance to operators performing
safety assessment to improve the quality of thaefstysassessments.

The test cases were based on real decommissioxamgpées. Successful application of the regulatory
review procedures to these test cases thus deratassthat the DeSa safety assessment methodology
and the DeSa regulatory review procedure are aipédo real safety assessments for a wide variety
of facilities to be or under decommissioning.
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Appendix |

EXAMPLE CONTENTSOF A FACILITY DESCRIPTION IN A
DECOMMISSIONING PLAN

SITE DESCRIPTION

Sitelocation and description

N [ O

O O

0

The size of the site;

The state and county in which the site is located;

The names and distances to nearby communitiesstanah cities;
A description of the borders and features of thes si

The elevation of the site;

A description of property surrounding the site;luding the location of all off-site wells
used by nearby communities or individuals;

The location of the site relative to prominent eas such as rivers, seas and lakes;
A map that shows the detailed topography of theeusitng a contour interval,

The location of the nearest residences and alifigignt facilities or activities near the site;
and

A description of the facilities (buildings, parkifags, fixed equipment, etc.) at the site.

Population distribution

O 0O 0o d

A summary of the current population in and arouralsite, by compass vectors;

A summary of the projected population in and aroilnedsite by compass vectors;

A list of minority populations by compass vect@asg

Demographic data by census block group to identifyority or low-income populations.

Current/futureland use

U
U

A description of the current land uses in and addhe site; and
A summary of anticipated land uses.

Metrology and climatology

O 0O0ooOood

A description of the general climate of the region;
Seasonal and annual frequencies of severe wedibeomena;
Weather-related radionuclide transmission pararsieter
Routine weather-related site deterioration pararsiete
Extreme weather-related site deterioration paraisiesed

A description of the local (site) meteorology.

Geology and seismology

O

A detailed description of the geologic charactmssof the site and the region around the
site;
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0

|

O 0O oOgd

A discussion of the tectonic history of the regioegional geomorphology, physiography,
stratigraphy, and geochronology;

A regional tectonic map showing the site locatiod &s proximity to tectonic structures;

A description of the structural geology of the oegand its relationship to the site geologic
structure;

A description of any crustal tilting, subsidencardt terrain, land sliding, and erosion;

A description of the surface and subsurface geolabiaracteristics of the site and its
vicinity;

A description of the geomorphology of the site;

A description of the location, attitude, and geametf all known or inferred faults in the
site and vicinity;

A discussion of the nature and rates of deformation

A description of any man-made geologic features siscmines or quarries;

A description of the seismicity of the site andioegand

A complete list of all historical earthquakes thate a magnitude of 3 or more.

Surfacewater hydrology

O 0Oo0oogaodg

A description of site drainage and surrounding vedited fluvial features;

Water resource data including maps, hydrograplissaeam records;
Topographic maps of the site that show naturahdges and man-made features;
A description of the surface water bodies at tteeaand surrounding areas;

A description of existing and proposed water cdrgtauctures and diversions (both
upstream and downstream that may influence thg site

Flow-duration data that indicate minimum, maximurmand average historical
observations for surface water bodies in the sd¢asa

Aerial photography and maps of the site and adjstr@mage areas identifying features
such as drainage areas, surface gradients, argladi@oding;
An inventory of all existing and proposed surfacaer users whose intakes could be
adversely affected by migration of radionuclidesvirthe site;

Topographic and/or aerial photographs that delinttad 100-year floodplain at the site;
and

A description of any man-made changes to the sairfeater hydrologic system that
may influence the potential for flooding at thesit

Groundwater hydrology

O0Oo0Ooogoogoood

A description of the saturated zone;

Descriptions of monitoring wells;

Physical parameters;

A description of groundwater flow directions andoegies;

A description of the unsaturated zone;

Information on all monitor stations including loicet and depth;

A description of physical parameters;

A description of the numerical analyses techniqusesl to characterize the unsaturated and
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saturated zones; and
The distribution coefficients of the radionuclidgsnterest at the site.

h. Natural resour ces

A-2

b.

O

O

U
0
U

O

A description of the natural resources occurringratear the site;
A description of potable, agricultural, or induatground or surface waters;

A description of economic, marginally economic,sab economic known or identified
natural resources as defined in national regulstiand

Mineral, fuel, and hydrocarbon resources near amdosnding the site which, if
exploited, would affect the licensee’s or respdegilarty’s dose estimates.

FACILITY DESCRIPTION AND SAFETY RELATED STRUCTBES, SYSTEMS AND
COMPONENTS

Contaminated structures

A list or description of all structures at the faigiwhere licensed activities occurred that
contain residual radioactive material in excessitefbackground levels;

A summary of the structures and locations at tleditiathat the licensee or responsible
party has concluded have not been impacted bysikoperations and the rationale for the
conclusion;

A list or description of each room or work areahiviteach of these structures;
A summary of the background levels used duringisgogr characterization surveys;

A summary of the locations of contamination in eemtm or work area a summary of the
radionuclides present at each location, the maxiranch average radionuclide activities,
and, if multiple radionuclides are present, theamaclide ratios;

The mode of contamination for each surface (i.hetiver the radioactive material is
present only on the surface of the material drhis penetrated the material); and

The maximum and average radiation levels in easmror work area; and a scale drawing
or map of the rooms or work areas showing the imeat of radionuclide material
contamination.

Contaminated systems and equipment

A list or description and the location of all syateor equipment at the facility that contain
residual radioactive material in excess of site&kgemund levels;

A summary of the radionuclides present in eachesystor on the equipment at each
location, the maximum and average radionuclideviiets, and, if multiple radionuclides
are present, the radionuclide ratios;

The maximum and average radiation levels at thiaseiof each piece of equipment; and

A summary of the background levels used duringisgopr characterization surveys; and,
a scale drawing or map of the rooms or work ardasvimg the locations of the
contaminated systems or equipment.
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RADIOACTIVE INVENTORY
Surface soil contamination

O A list or description of all locations at the faigilwhere surface soil contains residual
radioactive material in excess of site backgroewels;

A summary of the background levels used duringisgogr characterization surveys;

A summary of the radionuclides present at eachitmtahe maximum and average;
Radionuclide activities, and, if multiple radionidels are present, the radionuclide ratios;
The maximum and average radiation levels at eadtiton; and

A scale drawing or map of the site showing the tiooa of radionuclide material
contamination in surface soil.

O 0O o0odgdd

Subsurface soil contamination

O A list or description of all locations at the fatyilwhere subsurface soil contains
residual radioactive material in excess of sitekgemund levels;

O A summary of the background levels used duringisgogr characterization surveys;

O A summary of the radionuclides present at eachtimtathe maximum and average
radionuclide activities, and, if multiple radionigiels are present, the radionuclide ratios;

O The depth of the subsurface soil contaminatioraelh éocation; and
O A scale drawing or map of the site showing thetiooa of subsurface soil contamination.

Surface water

O A list or description of all surface water bodies the facility that contain residual
radioactive material in excess of site backgroewelks;

O A summary of the background levels used duringisgogr characterization surveys; and

O A summary of the radionuclides present in eachasarfvater body and the maximum and
average radionuclide activities.

Groundwater

O A summary of the aquifer(s) at the facility thantain residual radioactive material in
excess of site background levels;

O A summary of the background levels used duringisgogr characterization surveys; and

O A summary of the radionuclides present in eachfagaind the maximum and average
radionuclide activities.

OPERATIONAL HISTORY
Licence number/status/authorized activities

O The radionuclides and maximum activities of radhdes authorized and used under the
current licence;

O The chemical forms of the radionuclides authoraed used under the current licence;
A detailed description of how the radionuclides@rgently being used at the site;
O The location(s) of use and storage of the vari@asonuclides authorized under current

|
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licences;

A scale drawing or map of the building or site amironment showing current the
locations of radionuclide use at the site; and

A list of amendments to the licence since thelleshce renewal.

Facility history

The radionuclides and maximum activities of radchdes authorized and used under all
previous licences;

The chemical forms of the radionuclides authoraed used under all previous licences;
A detailed description of how the radionuclidesevesed at the site;

The location(s) of use and storage of the variad®nuclides authorized under all previous
licences; and

A scale drawing or map of the site, facilities amVirons showing previous locations of
radionuclide use at the site.

Previous decommissioning activities

A list or summary of areas at the site that weearmbd up/decommissioned in the past;

A summary of the types, forms, activities and comedions of radionuclides that were
present in previously cleaned up areas;

The activities that caused the areas to becomearmomated;

The procedures used to cleanup the areas and gpesidion of radioactive material
generated during the decommissioning;

A summary of the results of the final radiologieahluation of the previously cleaned up
area(s); and

A scale drawing or map of the site, facilities dodations showing the locations of
previous decommissioning activity.

Spills

A summary of areas at the site where spills (orootrolled releases) of radioactive
material occurred in the past;

The types, forms, activities and concentrationgasfionuclides involved in the spill or
uncontrolled release; and

A scale drawing or map of the site, facilities amdirons showing the locations of spills.

Prior on-siteburials

A summary of areas at the site where radioactiviemadhas been buried in the past;

The types, forms, activities and concentrationsvaste and radionuclides in the former
burial; and

A scale drawing or map of the site, facilities amvironment showing the locations of
former burials.
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DECOMMISSIONING ACTIVITIES

Contaminated structures

0

0

A summary of the decommissioning tasks proposedef@meth room or area in the
contaminated structure in the order in which théiyagcur;

A description of the decommissioning techniques i be employed in each room or
area of the contaminated structure;

A summary of the radiation protection methods awndtrol procedures that will be
employed in each room or area;

A summary of the procedures already authorized utigeexisting licence and those for
which approval is being requested in the decomongsj plan;

A commitment to conduct decommissioning activitieaccordance with written, approved
procedures;

A summary of any unique safety or decommissionirspués associated with
decommissioning the room or area; and

A summary of how the licensee will ensure thatribks addressed in the facility’s safety
analysis will be addressed during decommissioning.

Contaminated systems

0

A summary of the decommissioning tasks propose@&dch system in the order in which
they will occur including which activities will beonducted by licensee staff and which will
be performed by a contractor;

A description of the techniques that will be emgldyo decommission each system in the
facility or site;

A description of the radiation protection methodwl aontrol procedures that will be
employed while decommissioning each system;

A summary of the equipment will be removed or deéemminated and how the
decontamination will be accomplished;

A summary of the procedures already authorized utigeexisting licence and those for
which approval is being requested in the decomomasy plan;

A commitment to conduct decommissioning activitreaccordance with written, approved
procedures;

A summary of any unique safety or decommissionirspueés associated with
decommissioning any system or piece of equipmeiakt; a

A summary of how the licensee will ensure thatribks addressed in the facility’s safety
analysis will be addressed during decommissioning.

A summary of the removal/decommissioning tasks @sed for surface and subsurface soil
at the site in the order in which they will occocluding which activities will be conducted
by licensee staff and which will be performed lyoatractor;

A description the techniques that will be employedremove or cleanup surface and
subsurface soil at the site;

A description of the radiation protection methodsl aontrol procedures that will be
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employed during soil removal/decommissioning;

O A summary of the procedures already authorized utigeexisting licence and those for
which approval is being requested in the decomomgsy plan;

U A commitment to conduct decommissioning activitreaccordance with written, approved
procedures;

U A summary of any unique safety or removal/decomomasg issues associated with
cleanup the soil; and

O A summary of how the licensee will ensure thatribks addressed in the facility’s safety
analysis will be addressed during decommissioning.

Surface and groundwater

O A summary of the decommissioning tasks proposedyfound and surface water in the
order in which they will occur, including which adgties will be conducted by licensee
staff and which will be performed by a contractor;

O A description of the decommissioning techniqueg thid be employed to cleanup the
ground or surface water;

O A description of the radiation protection methodsl aontrol procedures that will be
employed during ground or surface water cleanup;

O A summary of the procedures already authorized uti@geexisting licence and those for
which approval is being requested in the decomongsj plan;

O A commitment to conduct decommissioning activitieaccordance with written, approved
procedures; and

O A summary of any unique safety or decommissionssyés associated with cleanup the
ground or surface water.

Schedules

O A Gantt or PERT (or other relevant) chart detailing proposed decommissioning tasks in
the order in which they will occur;

O A statement acknowledging that the dates in thedidk are contingent on Regulatory
Body’s approval of the decommissioning plan;

U A statement acknowledging that circumstances cangghduring decommissioning, and, if
the licensee determines that the decommissioningatébe completed as outlined in the
schedule, the licensee or responsible party wilvide an updated schedule to the
Regulatory Body; and

O If the decommissioning is not expected to be cotaglevithin the timeframes outlined in
the national regulations, a request for alternatsehedule for completing the
decommissioning.
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Appendix 11

EXAMPLE OF SAFETY CRITERIA RELEVANT TO SAFETY
ASSESSMENT

-1 Dose and dose assessment criteria

Effective doses to and organ doses of workers;
Optimization of protection and safety;
Dose conversion factors, transfer factors; and

Effective doses to and organ doses of the publit @gotimization of protection
and safety.

O 0OoO0oagd

-2 Radiological risk criteria

O Nature and magnitude of potential exposures and littedihood of their
occurrence;

O Risk criteria (consequence and frequency) agaih&thamhe acceptability of the
safety assessment can be judged; and

O Criticality criteria.

II -3  Environmental limits (e.g. discharges fronaphed releases)
Il -4  Criteria for radiological categorization (eayeas of facilities)

II-5 Design and engineering principles and stadslao support the decommissioning
activity

II-6  Modelling criteria

II-7  Waste processing, handling and transporeueit

II-8 Waste acceptance criteria for storage anplasial

II-9  Clearance and site release criteria, whiahary from country to country
I -10 Limits on exposure to non-radiological hatsar

II-11 Occupational safety and health criteria

II-12 Record-keeping criteria

I1-13 National policies and guidance relating ecdmmissionig and radioactive waste
management.
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