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INTRODUCTION

Many of the licence conditions attached to the standard nuclear site licence require, or
imply, that licensees should make arrangements to comply with regulatory obligations
under the conditions. ONR inspects compliance with licence conditions, and also with
the arrangements made under them, to judge the suitability of the arrangements made
and the adequacy of their implementation. Most of the standard licence conditions are
goal-setting, and do not prescribe in detail what the licensees' arrangements should
contain; this is the responsibility of the duty-holder who remains responsible for safety.
To support inspectors undertaking compliance inspection, ONR produces a suite of
guides to assist inspectors in making regulatory judgements and decisions in relation
to the adequacy of compliance, and the safety of activities on the site. This inspection
guide is one of the suite of documents provided by ONR for this purpose.

PURPOSE AND SCOPE

This Technical Inspection Guide (TIG) has 3 main purposes

[ | To assist inspectors in carrying out their duties relating to Licence Condition 32
(LC32);

] To facilitate a consistent approach to LC32 Compliance Inspection,
benchmarked against IAEA safety standards;

[ | To identify further sources of guidance that inspectors may choose to reference

prior to inspecting particular aspects of a licensee’s arrangements for
complying with LC32.

The TIG has 6 main elements:

] Wording of LC32;
] Purpose of LC32;

[ | ONR’s expectations with respect to assessing the adequacy of LC32
compliance arrangements;

[ | Guidance on inspection of licensees’ LC32 compliance arrangements;

[ | Guidance on inspection of licensees’ implementation of LC32 compliance
arrangements;

| Sources of additional background guidance on the management of radioactive

waste to assist ONR Inspectors’ awareness, including guidance on relevant
interfaces with the environment agencies.

Inspectors should apply this guidance in a targeted and proportionate manner.
Inspectors should judge the frequency and extent of inspections relating to LC32 that
should take place on a site as part of an overall Integrated Intervention Plan. Relevant
factors in making this judgment include:

] The characteristics, hazards, risks and timescales associated with activities
involving radioactive waste on the site;

] The state of maturity and complexity of the licensee’s arrangements to comply
with LC32;
and;

] ONR'’s level of confidence in the licensee’s track-record of compliance with

LC32, based on evidence from previous inspections and assessments (see
ONR-NS-TAST-GD-024 — Management of Radioactive Waste and Radioactive
Material).

LC32 concerns certain aspects of the management of radioactive waste. The
requirements of LC32 apply to all the following categories of radioactive waste:
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2.7

2.8

[ High Level Waste (HLW) — waste that is sufficiently radioactive for its decay
heat to significantly increase its temperature and the temperature of its
surroundings, such that heat generation has to be taken into account in the
design of storage and disposal facilities.

| Intermediate Level Waste (ILW) — waste whose radioactivity exceeds the limits
for Low Level Waste (see below), but whose decay heat is insufficient for heat
removal to be a factor in the design of storage or disposal facilities.

] Low Level Waste (LLW) — waste whose radioactive content does not exceed
4GBqg/Tonne of a or 12 GBg/Tonne of B-y activity.

] Very Low Level Waste (VLLW) — a sub-category of LLW, where for high
volumes, the radioactive content does not exceed 4MBg/Tonne; the activity
limit for tritium is 10 times higher.

] Exempt waste — waste that can be exempted from some requirements of
environmental legislation if the preconditions specified in that legislation can be
satisfied.

Higher Activity Waste (HAW) is defined as High Level Waste (HLW), Intermediate
Level Waste (ILW) and Low Level Waste (LLW) that has no disposal route currently
available.

Inspectors should be aware that policies for the long-term future management of HAW
differ between Scotland (near-surface storage, as near to the site of arising as
possible) and England/Wales (deep geological disposal). ONR presently considers
waste packages conditioned in anticipation of deep geological disposal in England and
Wales are also suitable for long-term storage in near-surface facilities as required by
government policy in Scotland. ONR is keeping the relevant government policies and
packaging advice of the Nuclear Decommissioning Authority’s (NDA) Radioactive
Waste Management Ltd (RWM) under review and will provide further guidance should
this position change at any point [ef&1,

On matters affecting the safety and security of management of radioactive waste on
nuclear licensed sites, ONR takes account of the interests of the relevant
environmental regulator.  Matters affecting the protection of people and the
environment are regulated by either the Environment Agency (EA) in England, the
Scottish Environment Protection Agency (SEPA) in Scotland, or Natural Resources
Wales (NRW) in Wales (collectively referred to as the “environment agencies” in the
remainder of this TIG).

The environmental legislation most pertinent to the disposal of radioactive materials
and radioactive wastes — i.e. the Environmental Authorisations (Scotland) Regulations
2018 (EASR18) [¢"82l in Scotland and the Environmental Permitting (England and
Wales) Regulations 2016 (EPR16) 83l - require nuclear site licensees to obtain a
permit or authorisation from the relevant environment agency prior to carrying out any
of the following activities:

] In Scotland only, manage (including treatment and storage) radioactive waste
on site;

[ ] Discharge radioactive gases to the environment;

] Discharge radioactive liquids to the environment;

] Transfer radioactive waste to another site, for the purpose of waste treatment
or waste storage,
or;

] Consign radioactive waste to a final disposal facility, including in-situ disposal,

(e.g. an incinerator or solid waste repository), from which there is no intention
to retrieve the waste.
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2.16

2.17

2.18

Inspectors should familiarise themselves with ONR’s Memoranda of Understanding
with the EA, NRW, and SEPA [ef 848586 a5 well as the joint document, “Basic
principles of radioactive waste management” 8.7,

Inspectors of sites that produce or store HAW should familiarise themselves with the
Joint ONR, EA, NRW and SEPA Guidance on the Management of HAW including the
concept of Radioactive Waste Management Cases (RWMCs) [ef8:8l,

The primary purpose of a RWMC is the demonstration of adequate management
across the whole lifecycle of the HAW covered, including:

Compliance with regulatory requirements;

Delivery of an acceptable outcome in terms of national policy;

Consistency with national and international standards;

How interdependencies are taken account of among all steps in generation and
management of the HAW;

Recognition of risks to delivery, and identification of contingencies or
mitigations against these risks, and;

[ | The complete story of the management of the HAW that cannot necessarily be
seen from examination of individual plant safety cases.

Section 3 of the Joint ONR, EA, NRW and SEPA Guidance on the Management of
HAW gives further details on regulatory expectations for RWMCs 7838l

The Joint Guidance aims to ensure HAW is managed in a sustainable way by
facilitating:

] Confidence in the eventual disposability of conditioned HAW; and
] A transparent and systematic approach to the selection of options that
incorporates both safety and environmental protection considerations.

This TIG contains key information from the Joint Guidance that is relevant to LC32,
without repeating that guidance in its entirety.

The requirements of LC32 and ONR vires therein apply not only to accumulations of
solid radioactive waste on licensed sites, but also the management of liquid and
gaseous radioactive waste prior to their point of discharge from the licensed site.

Radioactive waste may be summarised as any material that is either radioactive itself
or is contaminated by radioactivity, for which no further use is envisaged by its owner.
On licensed nuclear sites in the UK, “radioactive waste” has the meaning assigned
thereto in the relevant environmental legislation (EPR16 Schedule 23 [ 83/ EASR18
Schedule 8 [*"82l) Government policy means that certain radioactive materials such
as uranium, plutonium and spent nuclear fuel have not been declared to be waste by
their owners.

The organisation that owns the radioactive material and radioactive waste that are
accumulated upon a nuclear licensed site may or may not be the licensee for the site
concerned (e.g. the owner may be the NDA, Ministry of Defence, or another third

party).

The licensee’s arrangements should identify the holder of financial liability for the costs
of treatment and disposal of radioactive waste from the licensed site. If two separate
organisations are involved, interactions between the licensee and the owner of the
radioactive waste should include an efficient mechanism by which radioactive material
can be declared to be radioactive waste in a timely manner as soon as no further
productive use for it is foreseen.
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2.19 Inspectors may also take account of relevant requirements in The Nuclear Safeguards
(EU Exit) Regulations 2019 (NSR19) and the associated ONR Guidance for Nuclear
Material Accountancy, Control and Safeguards (ONMACS). The main caveat is that
safeguards only apply to qualifying nuclear material (QNM), as defined in the Nuclear
Safeguards Act 2018, rather than nuclear matter. The safeguards-relevant aspects of
LC 32 are summarised in a Safeguards appendix at the end of this document. The
section is aimed at ONR Safeguards inspectors conducting an integrated inspection on
LC 32 with an ONR Safety inspector, but it provides a useful insight to a Safety
inspector as to which aspects of an LC 32 inspection may have safeguards relevance.
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4.4

LICENCE CONDITION 32: ACCUMULATION OF RADIOACTIVE WASTE

32(1) The licensee shall make and implement adequate arrangements for minimising
so far as is reasonably practicable the rate of production and total quantity of
radioactive waste accumulated on the site at any time and for recording the waste so
accumulated.

32(2) The licensee shall submit to ONR for approval such part or parts of the
aforesaid arrangements as ONR may specify.

32(3) The licensee shall ensure that once approved no alteration or amendment is
made to the approved arrangements unless ONR has approved such alteration or
amendment.

32(4) Without prejudice to paragraph (1) of this condition the licensee shall ensure
that radioactive waste accumulated or stored on the site complies with such limitations
as to quantity, type and form as may be specified by ONR.

32(5) The licensee shall, if so specified by ONR, not accumulate radioactive waste
except in a place and in a manner approved by ONR.

PURPOSE OF LICENCE CONDITION 32

The key purpose of LC32 is to ensure that both the rate of production of radioactive
waste, and the amount of radioactive waste on nuclear licensed sites are minimised
and at all times adequately controlled.

Section 4(2) of the Nuclear Installations Act 65 (NIA65) 89 grants ONR the power to
attach such conditions to a site licence it thinks fit with respect to the handling,
treatment and disposal of nuclear matter. The term ‘nuclear matter’ includes
radioactive waste. Inspectors should note such conditions apply even where there is
no immediate impact on the safety of workers and the public.

LC32 addresses particular aspects of the management of radioactive waste.
Inspectors should note that the storage of radioactive waste falls within the definition of
“operations” in LC1(1). Consequently, the requirements of all 36 Licence Conditions
apply to the storage of radioactive waste. The totality of a licensee’s arrangements to
manage radioactive waste should therefore include evidence to demonstrate
compliance not only with LC32, but also with other relevant licence conditions such as
LC4 (Control of Nuclear Matter), LC6 (Documents, Records, Authorities and
Certificates), LC23 (Operating rules), LC25 (Operational Records), LC28 (Examination,
Inspection, Maintenance and Testing) and LC34 (Leak and Escape of Radioactive
Materials and Radioactive Waste). Facilities whose main function is to store or
process radioactive waste are subject to the full suite of regulatory requirements
applied to “operational” facilities, such as LC26 (Control and Supervision) and LC15
(Periodic Reviews). It follows that a licensee’s arrangements to demonstrate
compliance with LC32 need to include cross-references to the arrangements made
under several other licence conditions.

Activities on the nuclear licensed site are regulated by ONR; in England and Wales,
nuclear licensees are exempt from the requirements found in environmental legislation
to obtain a permit from the relevant environment agency to accumulate radioactive
waste and/or keep and use radioactive material, with the exception of off-site use of
mobile radioactive apparatus (EPR16 Schedule 23). In Scotland, licensees are
exempt from the requirement to obtain a permit to keep and use radioactive material;
however, they do require a permit for the management of radioactive waste and for the
long-term storage or disposal of radioactive waste (EASR18 Schedule 8). Further
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guidance on the interface between NIA65 and environmental regulation is provided in
Section 9.

Within its arrangements made under LC32 a licensee may choose to include matters
of compliance with the requirements of international safeguards, other aspects of
security, and/or aspects of non-radiological safety. In such cases the licensee should
take steps to ensure the adequacy of nuclear safety and environmental protection are
not compromised by this approach.

Inspectors are reminded that some of the requirements of The lonising Radiations
Regulations 2017 (IRR17) [ef 810 gre directly relevant to the management of
radioactive waste and the requirements of LC32. Some examples include:

] IRR17 Reg 8 Radiation risk assessments.

[ IRR17 Reg 9 Restriction of exposure.

| IRR17 Reg 11 Maintenance and examination of engineering controls
etc. and personal protective equipment.

[ | IRR17 Reg 28 Sealed sources and articles containing or embodying
radioactive substances.

] IRR17 Reg 29 Accounting for radioactive substances.

[ | IRR17 Reg 30 Keeping and moving of radioactive substances.

GUIDANCE ON ARRANGEMENTS FOR LC32

The list below identifies some aspects of radioactive waste management that ONR
might expect to be addressed as a part of a licensee’s arrangements to comply with
LC32. The list is neither exclusive nor exhaustive. Further details on specific aspects
of minimisation, characterisation and segregation, conditioning and disposability,
storage, and managing information can all be found in the Joint ONR, EA, NRW and
SEPA Guidance on the Management of HAW [ref88],

] The arrangements should include a definition of radioactive waste consistent
with applicable Government policies.
[ | The arrangements should demonstrate awareness of the waste hierarchy that

was introduced in HM Government’'s Waste Strategy 2000 (Cm4693) - the key
principles of minimisation, re-use and recycling should be reflected in
procedures and radioactive waste management decision-making. The
hierarchy should be applied holistically to the entire process by which
radioactive waste is generated, treated, stored and disposed. Measures to
prevent or restrict generation of radioactive waste should be included in facility
design protocols, in modification procedures, in decommissioning plans and the
planning of activities that use nuclear matter.

] The arrangements should ensure that the generation of radioactive waste by
unnecessary spread of contamination is prevented. In addition to meeting
the requirements of LC34 to prevent the leakage or escape of radioactive
materials and/or radioactive waste, the licensee should ensure its plant layout
and operational procedures minimise the potential for contamination spread.

[ The arrangements should demonstrate that the licensee has put in place an
optimised process, wherein all resulting exposures to ionising radiation of any
members of the public are kept ALARP, with economic and social factors taken
into account. The process should deliver safety from the points at which
radioactive waste are generated through to disposal or transfer off-site. Each
process step should be seen as a part of the overall system and managed to
be compatible with the other steps and overall objectives. Care should be
taken to avoid optimising one step in isolation in such a manner that
subsequent steps are made more difficult.

[ | The arrangements should demonstrate that the licensee has a strategy for the
management of radioactive waste. Established good practice is for a licensee
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to develop an Integrated Waste Strategy (IWS) document. Detailed guidance
on development of IWS, to which the regulators have contributed, is available
via the NDA website " 81l [icensees on sites owned by the NDA are
expected to produce an IWS in accordance with the NDA’s specification, other
licensees have been required to produce an IWS to satisfy requirements in
their environmental permits or authorisations, a further selection of licensees
have produced an IWS on a voluntary basis.

| Safety cases including justified limits and conditions and suitable operating
instructions should be produced for all radioactive waste management related
activities and facilities, including waste stores. These arrangements should
outline the controls and systems by which the total quantity of radioactive waste
produced and accumulated is minimized, risks to safety are reduced to ALARP,
and should describe the methods and location of accumulation. Safety cases
should be produced and assessed in accordance with the licensee’s
arrangements made under LC14 and periodically reviewed as required by
LC15. It is considered good practice to provide a summary of the safety case
elements relevant to the management of any HAW in an RWMC. Where the
management of radioactive waste is subject to significant uncertainties, the
implications for safety should be made clear and approached conservatively.

[ | Since LC32(1) contains a requirement for the licensee to make records of the
radioactive waste accumulated on the site, the arrangements should identify
the systems by which these records will be generated and retained, with
suitable cross references to the arrangements for LC6 and LC25. These
should include the means of identifying waste packages or waste items, the
nature of contents, location, main radionuclides present and an indication of the
activity/dose rate and the date of recording, as a minimum. For conditioned
radioactive waste, the licensee should hold sufficient data that future safety and
environmental assessments can be carried out and future geological disposal
(in England and Wales) or long-term, near-site, near-surface storage (in
Scotland) will be facilitated. The licensee should hold all the data that is
required to demonstrate achievement of all Qualifications contained in any
applicable RWM Letters of Compliance. The arrangements should ensure that,
in view of the possibly long timescales involved for storage, disposal or
decommissioning, the records will be kept under regular review.

] The arrangements should identify all the storage locations for radioactive
waste on the site and the amounts, durations and form of storage. Storage
should always be demonstrably safe and secure for the anticipated storage
period.

] Since LC32(2) and LC32(5) gives ONR the power to approve selected parts of
the arrangements, the licensee’s management system should ensure any
approved arrangements cannot be amended without prior knowledge of
ONR. The person(s) responsible for ensuring compliance should be explicitly
identified.

[ | The arrangements should make provision for ONR to specify (under
LC32(4)) that radioactive waste accumulated on the site should comply with
limitations on quantity, type and form. The arrangements should identify the
person responsible for responding to any such specification and the system by
which any conditions imposed by ONR will be complied with.

] The arrangements should include methods to segregate and characterise
waste. Ideally, these steps should be carried out as close to the point of
arising as practicable and generate a sufficient quality and range of data to
facilitate all the subsequent waste management steps up to and including
disposal. The means of segregation and characterisation should take into
account all the relevant properties of the waste, including non-radiological
aspects.

] The arrangements should include a means of inventory control, such that the
licensee is at all times aware of the amount, type and location of radioactive
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6.2

6.3

waste present on the site. This aspect of the arrangements should cross-refer
to the need to comply with LC4.The arrangements should demonstrate that the
licensee is fully aware of the disposal routes that are available for the
radioactive waste it typically produces. The arrangements should demonstrate
the licensee fully utilises these disposal routes. On-site processes, including
waste monitoring and packaging, should be compatible with the relevant
conditions for acceptance and criteria for transport and disposal.

] The arrangements should demonstrate that the Licensee carries out disposals
of radioactive waste in a timely manner. Long-term on-site storage of
radioactive waste for which a disposal route is available should be avoided.

[ The arrangements should identify a clear process for reporting any non-
compliance with licence condition requirements, safety case conditions or
environmental permits and authorisations to the relevant regulators.

GUIDANCE ON INSPECTION OF ARRANGEMENTS AND THEIR
IMPLEMENTATION

During the planning stage of an LC32 compliance inspection, inspectors should
consider the scope and depth of the inspection including co-operation and keeping
informed the relevant environment agency (and the Defence Nuclear Safety Regulator
(DNSR) on licensed sites that contribute to the MoD’s nuclear programme). An
inspection may take a cross-site overview, focus on a particular facility, or look in depth
at particular parts of the overall radioactive waste management processes the
Licensee carries out (e.g. storage arrangements). Aspects that may influence the
scope and objectives of an LC32 compliance inspection may include:

] Recent events or near-misses associated with management of radioactive
waste, such as breaches of a safety case, breaches of environmental permit
conditions (e.g. mis-consignment), transport criteria or other legal limit;

] An identified need to assess the licensee’s delivery of extant regulatory issues,
agreements or enforcement action;
[ | Recently implemented or impending modifications to the licensee’s processes,

plans, safety cases, plant or personnel of relevance to the management of
radioactive waste (including plant decommissioning that has the potential to
generate large volumes of radioactive waste);

[ | Any need to consider the practical impacts of outcomes from assessment of
submissions such as; the site’s IWS, decommissioning strategy, safety cases,
periodic reviews of safety or RWMCs;

[ | Periodic checks to underpin regulatory confidence in selected aspects of the
licensee’s compliance with LC32 that have significance with respect to nuclear
safety;
or;

] Any other emergent regulatory concern at the licensee’s performance in

complying with the requirements of LC32.

Inspectors should ensure the licensee has made arrangements specifically to
demonstrate compliance with LC32 and consider whether those arrangements are
sufficiently comprehensive, using Section 5 of this TIG and supporting references as a
guide.

The safety case for a facility that processes or stores radioactive waste should include
the derivation of; operational limits and procedures; conditions and controls; waste
acceptance criteria (WAC) or Conditions for Acceptance (CfA); a programme of safety-
related staff training; a system for maintaining records and reporting events; a
programme of Examination, Inspection, Maintenance and Testing (EIMT); and, good
engineering practice. As part of EIMT, licensees should include an inspection and
monitoring regime for waste packages in long-term storage for the whole storage
system; the regime should ensure the waste packages remain within the bounds of the
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6.5

6.6

6.7

6.8

safety case and retain compatibility with the disposal solution. Inspectors may wish to
sample a selection of these safety case aspects and seek tangible evidence to confirm
whether the facility is being operated in accordance with the defined safe working
envelope.

Inspectors may wish to examine the consistency of the arrangements, including the
period of validity of any procedures and whether any significant changes have
occurred on the plant since the last periodic review. Inspectors should note whether
the instructions, standards and quality assurance system claimed in the arrangements
have been properly applied and whether any changes have been incorporated and
validated via the applicable due process. Inspectors may wish to check evidence that
monitors being used to assay radioactive waste are being adequately maintained and
properly calibrated.

Wherever HAW is accumulated on a licensed site it should be placed within a fit-for-
purpose store which so far as is reasonably practicable should adhere to the principles
of passive safety. Passive safety requires radioactive waste to be held in a form that
minimises the need for active control and protection systems, whilst ensuring the
waste’s long term safety and integrity. However, this may not always be appropriate,
and the use of unconditioned/non-passivated waste storage can acceptable with
appropriate justification and coverage by a safety case, in addition to an adequate
monitoring and inspections regime. Accomplishment of passive safety covers aspects
of both the waste package itself and the storage environment and is relevant to
meeting the requirements of a number of licence conditions including LC4, LC32 and
LC34. Specific aspects of relevance to LC32 can include:

] Whether the radioactive waste is being accumulated in an appropriate form,
compatible with the intended future waste management steps and such that
risks to safety are kept ALARP;

] Whether it would be reasonably practicable for the licensee to dispose of any of
the accumulated waste;

[ | Whether the radioactive waste is accumulated in an appropriate location, within
limits and conditions that are justified in a safety case;

] Whether the radioactive waste and its container are physically and chemically
stable so as to avoid any unnecessary generation of secondary waste;
and;

] Whether the justified lifetime of the store and waste packages is compatible

with the intended disposal route.

The Joint ONR, EA, NWR and SEPA Guidance on the Management of HAW contains
further information on how licensees can demonstrate compliance with the principles of
passive safe storage. More detail on good practice is provided in the Industry
Guidance on Interim Storage of Higher Activity Waste 7812 published by the NDA to
which the regulators have contributed.

Where a licensee has a mature and effective internal challenge function, i.e. internal
regulator, inspectors may review the evidence available from internal audits on
systems or facilities that manage radioactive waste and carry out a check of:

| Whether any identified shortcomings in the licensee’s LC32 compliance
arrangements have been addressed in a timely and effective manner;

[ The status of any outstanding actions;
and;

[ Whether any identified relevant good practice has been promulgated across the

site or other sites.

Inspectors may wish to examine the adequacy of the licensee’s arrangements for
minimising the amount of radioactive waste that arises on the site. The licensee
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should demonstrate that it has recognised the need to comply with LC32 within all
processes relevant to the generation, storage, processing and transfer of radioactive
waste. These include design; planning; commissioning; operation and
decommissioning of nuclear plant. Some particular aspects to consider are listed
below:

[ Design standards should ensure that options studies and process selection
give due recognition to the importance of keeping radioactive waste generation
through the plant lifetime to a reasonably practicable minimum;

[ Unnecessary conservatisms in design, operating philosophy and process
selection that might give rise to increased volumes of radioactive waste should
be avoided;

] New processes or modifications should be so designed and controlled that they
do not give rise to any unnecessary radioactive waste;

] New processes or modifications should be so designed and controlled that they

do not unnecessarily give rise to radioactive waste for which no feasible
disposal route currently exists;

[ | The licensee should take steps to ensure consumable engineered components
and materials (such as filters and ion exchange resins) are selected and
utilised in a manner that minimises the need for their routine replacement,
whilst also delivering any relevant functional requirements for safety and
environmental protection;

] Materials and surface finishes should be selected and maintained to be easily
decontaminated;
[ | Where technically feasible, decontamination may allow radioactive waste to be

disposed of at a lower categorisation (e.g. HAW decontaminated to become
LLW, or LLW decontaminated to become out of scope or exempt). When
assessing whether or not to carry out decontamination, the licensee should
make a balanced decision that recognises any side-effects that might be
associated with the process (e.g. doses to workers and creation of secondary

waste);

] Methods of construction should seek to avoid unnecessary contamination
spread,;

[ | Commissioning should be carried out in a manner that minimises the need to
create radioactive waste in the process of proving the plant;

] The plant layout, including the arrangements for containment and storage of

radioactive material, ventilation and personnel access, should minimise the
potential for spread of contamination and creation of unnecessary radioactive

waste;
] Re-use and recycling of items should be considered in all process stages;
[ | Avoidance of unnecessary secondary radioactive waste, such as packaging or

from unnecessary personnel entry into controlled areas, should be an explicit
goal of both the plant design and operational procedures;

[ | The licensee should ensure it has sufficient facilities to carry out waste
processing measures such as compaction and shredding to reduce the
volumes requiring accumulation and disposal, wherever this is reasonably
practicable.

Whenever significant decommissioning of a nuclear facility is embarked upon, it is
likely that an increased diversity and volume of radioactive waste will need to be
managed by the licensee. The licensee should demonstrate it will meet these
challenges whilst maintaining compliance with LC32 as part of its decommissioning
plans made under LC35 and any related modification proposals made under LC22. As
part of this process, the licensee may need to review its LC32 arrangements to ensure
they remain fit-for-purpose. Potential requirements may include additional resources,
new monitoring procedures, new monitoring hardware, personnel training, enhanced
storage capacities, and new cross-site transport arrangements. If decommissioning

NS-INSP-GD-032
CM9 Ref:2019/180202 Page 11 of 22



Office for Nuclear Regulation

will give rise to increased volumes or increased levels of radioactivity in the waste
being disposed or discharged (solid, liquid or gaseous), the licensee may need to
apply to the relevant environment agency for a change to the conditions of its
authorisation or permit.

6.10 Inspectors may check that the licensee has a comprehensive listing of all the areas
that are being used for storage of radioactive waste, including any temporary
arrangements, and that each area is covered by an adequate safety case which should
identify any necessary limits and conditions. Inspectors may check the recorded
inventory for each of those storage areas, and then carry out plant visits to ascertain
whether the actual accumulations are as expected. Arrangements for the
custodianship and use of each storage area should be unambiguous and fully
understood by all relevant personnel.

6.11 Licensees face particular challenges when management of radioactive waste needs to
take place over long durations. In such circumstances, the licensee’s arrangements
should be sustainable over the anticipated time period required. Some particular types
of evidence inspectors should look for are listed below:

] A plan to ensure continuing availability of a sufficient number of competent
Suitably Qualified and Experienced Personnel (SQEP);
[ | Future infrastructure requirements should be specified, be compatible with

national policies and regulatory expectations, and a plan made to demonstrate
how they will be met;

[ | Arrangements for EIMT should recognise the need to underwrite the safety of
radioactive waste, radioactive waste packages, and all the facilities and
systems necessary for processing, on-site transport and storage for the time
periods envisaged,;
and;

| On-going security and accessibility of all required information.

6.12 Many nuclear licensed sites use routes through which radioactive waste transfers from
the point of generation through several steps (or facilities) before dispatch off the site
or placement into long-term storage. Radioactive waste may be managed by a series
of business units or contracted organisations that each carry out one or more parts of
the overall waste management process. Radioactive waste may therefore be
controlled via a series of disparate management systems. This presents challenges to
oversight of the overall waste management process, especially if the interfaces are not
effective or interdependencies are not understood. In such situations, inspectors may
wish to assess whether the overall process is adequately integrated and optimised to
ensure that the risks at each stage remain ALARP. Suitable evidence may include:

] Whether custodianship of the radioactive waste is clear, logical, continuous,
comprehensive and effective at every stage;
] Whether managers of the facilities where radioactive waste is generated

recognise they are responsible for the early stages of the waste management
process, rather than viewing waste management to be “somebody else’s
problem”;

] Whether any waste stores, that are often used as an interface between the
different process stages, are adequate in terms of size and standards to
maintain safety;

] Whether radioactive waste is always directed towards the most effective
available waste management route;
[ Whether the different waste management process steps feature any

unnecessary duplication of tasks or creation of secondary waste, such as
avoidable double handling, re-working, re-packaging or repeated waste assay;
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Whether the facilities involved in the later stages of processing radioactive
waste have Conditions for Acceptance (CfA) that are recognised and
understood by the facilities that generate waste;

Whether planning processes enable those responsible for downstream
elements of the system to be aware of upcoming demands upon them in terms
of waste types, volumes and timescales;

Whether care is taken in the early stages of the process to ensure radioactive
waste with dissimilar or incompatible processing needs are not mixed together;
Whether waste is characterised and segregated at the earliest practicable
opportunity;

Whether contingency arrangements are in place such that the licensee can
recognise if a radioactive waste item does not meet pre-existing waste
processing or disposal criteria and carry out any required investigations and
assessments;

Whether there are any bottlenecks in the process, which may lead to
unacceptable up-stream levels of waste accumulation at times of maximum
demand;

Whether resources (in terms of plant and people) are sufficient at every stage
and appropriately recognised in the licensee’s nuclear baseline.

6.13 The quality and breadth of data and information a licensee collects and maintains on
its radioactive waste should enable the inspector to judge whether:

The licensee and material owner are properly aware of the full scope and
nature of radioactive waste present on the site;

The licensee and material owner are properly aware of the full scope and
nature of stored radioactive material on the site which is likely to be designated
as radioactive waste in the future;

Radioactive waste is not being generated in a manner that is incompatible with
pre-existing treatment and disposal routes;

Activities to manage radioactive waste are conducted in a properly informed,
coherent, controlled and optimised manner;

Safety case criteria for waste storage, on-site transportation and treatment
processes are justified and demonstrably complied with;

Waste products and associated records are of high and consistent quality;
Characteristics of the waste and waste products are well enough known for the
licensee to demonstrate compliance with; any applicable conditions enforced
by the relevant environment agency; restrictions for off-site transport, and;
conditions for acceptance at the envisaged disposal facility.

6.14 Inspectors may wish to assess the adequacy of the labels and associated records the
licensee uses in the control of items or packages of radioactive waste. Some
particular aspects to consider are listed below:
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Whether ownership of the radioactive waste is clear;

Whether key characteristics of the radioactive waste are recorded, including;
the radionuclide inventory and/or dose rate, the volume and mass, radiological
classification, physical condition, the time readings were taken and any relevant
biological or chemical properties;

Whether the origin of the radioactive waste and location on site are clear and
accurate;

Whether waste package labels correlate with entries on a waste tracking
spreadsheet;

Details and the condition of any packaging;

Dates on bags or items of LLW may give an indication of whether timely
processing and disposal is being consistently achieved,;

and;
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References to applicable procedures.

6.15 Inventory tracking of nuclear material is also relevant to safeguards regulations; see
the safeguards appendix in this document for further detail. The list below identifies
some common areas for improvement and relevant good practice associated with
aspects of compliance with LC32 drawn from ONR’s operational inspection
experience. The list should not be taken as fully comprehensive nor exclusive, and is
advisory rather than mandatory.
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Inspectors should check that any ongoing or planned operational activity
includes a realistic and comprehensive plan to treat and dispose of all the
radioactive waste that are expected to arise, both during the course of the
activity and any associated decommissioning. If a licensee fails to recognise
the waste management implications associated with an activity, its future ability
to comply with the requirements of LC32 may be compromised by the creation
of so-called “problematic” radioactive waste.

In addition to visiting facilities dedicated to waste storage, processing and
consignment for disposal, Inspectors should examine the ways in which
radioactive wastes are being generated at source and confirm the
arrangements to minimise the rate of waste production are being adequately
implemented.

Inspectors may sometimes discover a licensee is mixing or diluting waste with
a relatively high radioactive content with other waste of lower radioactive
content in order to achieve a lower categorisation for disposal. In such
circumstances, the relevant environment agency site inspector should be
consulted to ensure the overall approach is acceptable.

Inspectors should check that any accumulation of radioactive waste for which
there is no currently available disposal route has an adequate safety case and
is minimised, with a fitting level of priority being given to the development of a
disposal route and/or treatment to improve passivity, security and
immobilisation.

Some nuclear licensees are embarking upon projects to consolidate radioactive
waste from a collection of locations onto a single licensed site. Consolidation
may allow some licensed sites that currently store HAW to relinquish their
inventory and thereafter be released for an alternative use. Other perceived
benefits of consolidation include improved levels of security and reduced long
term storage costs due to economies of scale and elimination of duplication.
On the other hand, consolidation will result in the volume and diversity of
accumulated radioactive waste increasing on the licensed site that accepts the
waste. For this reason, consolidation can only be acceptable when the
licensee that intends to accept radioactive waste from elsewhere is able to
demonstrate it can manage the waste safely.

Inspectors should check that radioactive waste is being appropriately
characterised in terms of its physical, mechanical, chemical, radiological and
biological properties. The characterisation should be to a sufficient level of
detail to inform all subsequent processes and give assurance that the waste or
waste package will meet acceptance criteria for processing, storage, transport
and disposal.

The licensee should collect objective data to demonstrate trends in its
radioactive waste management performance over time. This data should
enable the licensee to measure the impact of any new work, new processes or
initiatives on; volumes of waste recycled / re-used / disposed of; levels of
accumulation on site; doses to workers; timeliness of disposals; hazard and risk
reduction; etc. The licensee should carry out periodic reviews of its data and
where practicable set targets for continuous improvement and benchmark
against relevant good practice. Any adverse trends should be investigated in
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order to establish the root cause of any problems and arrange the necessary
fixes.

As part of a commitment to continuous improvement, the licensee should seek
to learn from its Operational Experience, including any good practice or
adverse events that are relevant to LC32 compliance.

When assessing the adequacy of storage arrangements for radioactive waste,
inspectors should consider non-radiological aspects of safety such as fire
prevention and control of toxic or flammable substances (e.g. storage of waste
filters, batteries, or gases that may be generated as a result of chemical,
radiological or biological processes within waste).

If contractors provide aspects of the site’s radioactive waste management
processes, the licensee should demonstrate an adequate intelligent customer
capability. If the licensee employs a supplier of specialist waste management
services, the arrangements should identify the point at which transfer of title for
the waste to the contractor takes place. It is important that fragmented
commercial relationships do not create any unintended vested interests that
may have an adverse effect on the overall process dynamics.

7 DEFINITIONS

7.1 Definitions for all the terms commonly used in the management of radioactive wastes

can be

found in the joint Office of Nuclear Regulation, Environment Agency, Scottish

Environment Protection Agency and Natural Resources Wales document “Basic
principles of radioactive waste management” 8.7,
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10 APPENDIX: INTERFACES WITH THE ENVIRONMENT AGENCIES RELEVANT TO
THE REGULATION OF LC32

10.1 Management of radioactive waste on nuclear licensed sites requires close liaison
between ONR and the environment agencies, due to common interests and the need
to regulate in a coordinated manner that avoids imposition of conflicting requirements
on licensees. The legislative means by which the management of radioactive
materials is regulated by the environment agencies differs between the UK’s various
devolved administrations.

10.2 Previously, the Radioactive Substances Act 1993 (RSA93) applied across the whole
UK. RSA93 concerned the control and security of radioactive materials, including
radioactive waste, to ensure that accumulation and disposals occur with minimum
radiological impacts on members of the public and the environment.

10.3 RSA93 has since been superseded by the Environmental Permitting Regulations 2016
(EPR16) in England and Wales, where the enforcing authority is the EA in England
and NRW in Wales. In Scotland, RSA93 was replaced by the Environmental
Authorisations (Scotland) Regulations 2018, where the enforcing authority is SEPA.
Both EASR18 and EPR16 use the term “permitting” to describe the authorisation of
radioactive substances activities by the environmental regulator.

10.4 The Department of the Environment, Food and Rural Affairs (DEFRA) has produced
specific guidance on Environmental Permitting for Radioactive Substances Regulation,
which explains the role of ONR and NIA65 for licensed nuclear sites.

10.5 Nuclear licensees in England and Wales are exempt from the EPR16 requirement to
obtain a permit from the relevant environmental regulator to accumulate radioactive
waste and/or keep and use radioactive material (EPR16 Schedule 23).

10.6 Nuclear licensees in Scotland are exempt from the requirement for a permit from
SEPA to keep and use radioactive material on nuclear licensed sites; however, change
in legislation means that they now require a permit from SEPA for the management of
radioactive waste on site, and for the long term storage of radioactive waste prior to
disposal (EASR18 Schedule 8).

10.7 Section 68(1)(c) of the Energy Act 2013 and section 4 of the Nuclear Installations Act
1965 provide ONR with the power to regulate the storage and use of nuclear matter on
GB nuclear licensed sites (which includes the accumulation of radioactive waste).
ONR regulates the safety aspect of the handling, treatment and disposal of nuclear
matter, and the discharge of any substance on or from the site, through LCs 32 to 34
together with other relevant LCs such as LC4. ONR works closely with the
environment agencies under Memoranda of Understanding (MOUs) to ensure that
nuclear safety and environmental regulation is delivered efficiently.

10.8 Nuclear licensees require a permit from the relevant environmental regulator for the
disposal or transfer off-site of radioactive waste and for the keeping or use of mobile
radioactive sources.

10.9 Radioactive waste can be exempted from specific regulatory control if its activity does
not exceed thresholds of quantity and concentration laid down in the current
regulations. In England and Wales the levels are described in EPR16. In Scotland,
the requirements are set within EASR18. The non-radiological characteristics of the
waste (e.g. chemical content) may still invoke the need to comply with other legislation
(e.g. COSHH Regulations).

10.10 On sites that are not licensed under NIA65, the powers granted to the environment
agencies extend to the storage of radioactive waste as well as disposals in England
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10.11

10.12

10.13

10.14

and Wales (EPR16), and for all radioactive substances activities in Scotland
(EASR18).

NIA65 places a requirement on ONR to consult the environment agencies on issues
which affect the creation, accumulation or disposal of radioactive waste before issuing,
amending or varying nuclear site licences, or attaching conditions to them. In addition
to these statutory consultation requirements, ONR has entered into MoUs with the EA,
NRW and SEPA to ensure coordinated regulation on nuclear licensed sites.
Inspectors are reminded that an assessment or review that considers a Licensee’s
management of radioactive waste should include consultation with the applicable
environmental regulator as appropriate under the applicable MoU. Inspectors should
meet the standards of co-operation expected in the MoUs when undertaking any
intervention on a nuclear licensed site that has a focus on management of radioactive
waste.  This is particularly pertinent in Scotland, where SEPA’s duties for
environmental and public protection explicitly include the management of radioactive
waste on nuclear licensed sites.

When a licensee proposes to condition HAW into a form suitable for long term storage
or disposal, ONR seeks advice from the appropriate environment agency on the long-
term disposability of the proposed product. This advice should inform ONR’s
expectations for the safety-related aspects of processing, interim storage and transport
of the packaged waste, and address the environment agencies’ regulatory
expectations with respect to protection of the public and the environment over the
longer-term.

If an EU member state wishes to alter the way it disposes of radioactive waste or has a
new facility that may increase emissions, it must make a submission to the European
Commission, known as an Article 37 submission. The submission has to include
enough data to determine whether such plans are liable to result in the radioactive
contamination of the water, soil or airspace of another member state. The commission
provides its opinion within six months. Until the European Commission gives its
opinion, the relevant environment agency cannot grant permission to allow the new
disposal plan or operation of a new facility to take place. In recognising these
requirements, nuclear licensees should make provision for all necessary submissions
and ensure plans for management of radioactive waste recognise the likely timescales
for completion of the due process.

The Transfrontier Shipment of Radioactive Waste and Spent Nuclear Fuel Regulations
2008 (Sl 2008/3087) set out the circumstances under which radioactive waste and
spent nuclear fuel may be imported and exported from the UK. These regulations
complement the environment agencies’ powers and duties under EPR16 and EASR18.
The relevant environment agency should consult with ONR prior to granting consent
for a Transfrontier Shipment from a UK nuclear licensed site.
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11 APPENDIX: INTERFACES WITH THE NUCLEAR SAFEGUARDS (EU EXIT)
REGULATIONS 2019

Many of the expectations for LC 32 arrangements in this guidance are applicable to
compliance with NSR19 and expectations within ONMACS [link]. Much of the commonality
centres on the records made and adequacy of procedures for tracking material. Inspectors
should note the different definitions of “nuclear matter” above, and “qualifying nuclear
material” (QNM). QNM is defined in the Nuclear Safeguards Act 2018 and Nuclear Safeguards
(Fissionable Material and Relevant International Agreements) (EU Exit) Regulations 2019 as
natural uranium, depleted uranium, uranium enriched to less than 20%, uranium enriched to
20% or above, thorium and plutonium.

There are a number of inspection types carried out by ONR Safeguards that may provide
opportunity for joint inspections if scoped correctly. Please refer to the ONR Safeguards TIG
[link] for further guidance on ONR Safeguards inspection types.

Specific parts of this LC 32 TIG that are safeguards-relevant are:

5.1 — Section 5.1 of this TIG refers to arrangements for records of the radioactive waste
accumulated on the site for the purpose of tracking accumulations of radioactive waste. Where
this waste is also QNM which has been declared as retained or conditioned waste?!, the
requirements of regulations 29 and 30 of NSR19 apply. Regulation 29 is most relevant here
and requires operators to maintain a stock list and accounting records, in line with the
“inventory control” expectations for LC32. ONR Safeguards expectations for records is
provided in Material Accountancy and Control Expectation (MACE) 8.35.1 — Section 5.1 also
expects that arrangements provide a means of inventory control. Reference is made to LC 4
arrangements but the inventory control requirements for safeguards should also be
considered relevant to this. Regulation 6 and Schedule 2 (6), (8), & (12) of NSR19 in particular
refer to safeguards requirements for inventory control. Additionally Regulation 29 refers to
inventory control for material declared as waste. Expectations for Nuclear Material
Accountancy and Control set out in MACE 7.1 should be considered relevant here.

6.10 — 6.10 states that the inspector may carry out carry out plant visits to ascertain whether
the actual accumulations of waste items are as expected. This is an inspection activity also
undertaken by ONR Safeguards. A Physical Inventory Verification (PIV) inspection is normally
done after an operator’'s Physical Inventory Taking (PIT). If planning physical verification
during an LC 32 inspection, it may be efficient to coordinate with ONR Safeguards and carry
out PIV for both purposes. For further guidance on PIV inspections see the ONR Safeguards

TIG [link].

6.13 — Regulation 6(6) and Schedule 2(4) & (5) of NSR19 set requirements for an operator’s
measurement system to conform to “relevant international standards”. ONR Safeguards
guidance for measurement systems is provided in MACE 6 of ONMACS. An operator's
Accountancy and Control Plan (ACP) should detail how the operator meets the requirements
of Schedule 2(4) & (5) of NSR19.

6.14 — This paragraph relates closely to the requirements of regulation 6(2) in NSR19
regarding QNM inventory control. There are ONR Safeguards expectations for tracking QNM
in MACE 7.2 of ONMACS, which is specifically about identification of material. See also the
safeguards appendix in the LC 4 TIG (NS-INSP-GD-004).

1 In NSR19 “conditioned waste” means waste which has been conditioned in such a way (for example, in glass, cement,
concrete or bitumen) that it is not suitable for further nuclear use; “retained waste” means waste which is generated from
processing or from an operational accident, measured or estimated on the basis of measurements, which has been
transferred to a specific location within the material balance area from which it can be retrieved; Both are declared
through the use of specific inventory change codes in an operator’s inventory change reports. “TW” is used to
declare a transfer to retained waste and “TC” is used to declare a transfer to conditioned waste. For information on
a licensee’s safeguards inventory change reports contact the relevant ONR Safeguards Nuclear Material
Accountant for that licensee.
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6.15 — Within this paragraph it states that inspectors should check that waste is being
adequately characterised. See the detail on 6.13 above for ONR Safeguards expectations and
requirements regarding measurement of QNM.
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