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Foreword 

This report sets out the findings of a review by the Health and Safety Executive’s 
Nuclear Installations Inspectorate (NII), in consultation with the environment 
agencies, of the technical and some financial aspects of the decommissioning 
strategies for the nuclear sites operated by the United Kingdom Atomic Energy 
Authority (UKAEA).  It has been undertaken in accordance with the Government 
White Paper, "Review of Radioactive Waste Management Policy: Final Conclusions" 
(Cm 2919) published in 1995.  UKAEA's Decommissioning Strategy that was 
submitted to the NII for the quinquennial review can be seen at UKAEA’s web site: 
http://www.ukaea.org.uk/reports/dstrategy.htm. 

This report is focussed on the four sites for which UKAEA holds the nuclear site 
licence.  These sites are Dounreay in Caithness, Windscale in Cumbria, Harwell in 
Oxfordshire and Winfrith in Dorset.  UKAEA also has a site at Culham in Oxfordshire, 
at which it manages the UK fusion research programme and the operation of the 
Joint European Torus (JET) for Euratom.  Although Culham is not a nuclear licensed 
site, there are interactions between the Culham and Harwell strategies that have 
been taken into account in the review.  

The review compares UKAEA’s strategy with national and international guidance, 
considers the underlying assumptions made and whether the plans are 
comprehensive and appropriate. The UKAEA’s internal mechanisms to quantify the 
tasks and the necessary liability provisions are reviewed. 

Our overall conclusion is that, based on current knowledge, the strategies proposed 
by UKAEA for the decommissioning and remediation of its highly diverse sites are 
generally appropriate.  However, we shall review the situation again in five years 
time to ensure that UKAEA’s strategies remain appropriate should new information 
change current assumptions.  UKAEA has an objective of continuing improvement of 
the safety of its facilities, and we will continue to work with UKAEA as part of our 
routine regulatory work to ensure the improvement programme is delivered. 

Laurence Williams 
Director of Nuclear Safety and 
HM Chief Inspector of Nuclear Installations 
Health and Safety Executive 
St Peter's House 
Balliol Road 
Bootle 
Merseyside 
L20 3LZ 
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1 INTRODUCTION 

1 The White Paper (Cm 2919) (Ref 1) on radioactive waste management policy 
states in paragraph 124 that: “The Government believes that, in general, the process 
of decommissioning nuclear plants should be undertaken as soon as it is reasonably 
practicable to do so, taking account of all relevant factors.  In future, it will ask all 
nuclear operators to draw up strategies for decommissioning their redundant plant. 
These will need to include justification of the timetables proposed and demonstration 
of the adequacy of the financial provision being made to implement the strategies.” 

2 The White Paper concludes that there are a number of potentially feasible and 
acceptable decommissioning strategies for nuclear power stations and other nuclear 
facilities available to the operator.  To ensure that the operators’ decommissioning 
strategies remain soundly based as circumstances change, the White Paper places 
a requirement (in paragraphs 126, 127 and 183) that the Health and Safety 
Executive (HSE) reviews these strategies quinquennially, in consultation with the 
environment agencies.  The HSE asked HM Nuclear Installations Inspectorate (NII) 
to undertake the reviews on its behalf. The NII is one of the specialist inspectorates 
of the HSE. 

3 The White Paper records the importance of ensuring that appropriate financial 
arrangements are in place to cover the cost of decommissioning nuclear facilities 
and concludes that segregated funds should be established for those parts of the 
industry that are privatised.  In the case of UKAEA, the work that created the 
liabilities was mostly carried out for the Government, therefore the Government has 
agreed in principle to meet the cost of UKAEA’s liabilities (except for a small fraction 
which is attributable to other customers).  Although the financial provision for state 
owned industry is not currently contained in segregated funds, NII expects state 
owned industry to describe the corresponding funding arrangements in their 
quinquennial review submission (Ref 2). 

4 Licensees’ plans for decommissioning are subject to regular revision as 
knowledge and circumstances develop.  Each licensee’s arrangements for 
decommissioning are reviewed once every five years and each review considers the 
technical adequacy of these plans as well as the costs associated with their 
implementation. 

5 This report presents the outcome of NII’s quinquennial review of the 
decommissioning strategies of the United Kingdom Atomic Energy Authority 
(UKAEA) as described in documentation submitted to NII in September 2001 (Ref 3). 
It addresses all of UKAEA’s  nuclear liabilities on its nuclear licensed sites, and also 
takes account of UKAEA’s nuclear liabilities on other licensees’ sites. This is 
consistent with the White Paper’s intention that the quinquennial review should be 
comprehensive. 

6 The report is structured as follows: 

��	 Section 2 provides background information to the review with a summary 
of the decommissioning strategy for each site; 
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��	 Section 3 provides the technical review in which general findings are 
presented followed by detailed findings for each site; 

��	 Section 4 addresses financial aspects; 

��	 Section 5 presents the overall conclusions. 

2 BACKGROUND INFORMATION 

2.1 Work required of HSE 

7 The White Paper on radioactive waste management policy identifies two 
specific aspects of decommissioning for independent review.  These are the 
‘strategy’ (ie the overall approach and programme) for the work and ‘provisioning’ (ie 
the funding).  HSE was given the task of reviewing the decommissioning strategies 
of each nuclear operator on a five-year cycle which, by inference, includes the 
arrangements for funding. 

8 This review has been undertaken in consultation with the environment 
agencies.  Although Cm 2919 does not specifically require publication of the 
outcome of quinquennial reviews such as this one, the document clearly envisaged 
that the findings would be reported. 

9 The breadth, extent and detail of the review process are not specified in the 
White Paper.  NII has interpreted this task in the manner described in the internal 
guidance for inspectors, which has been published on the HSE/NSD web site (Ref 
2).  This review has considered whether UKAEA’s decommissioning strategy is: 

��	 appropriate; 

��	 plausible, realistic, technically practicable and appropriately timed; 

��	 comprehensive; and 

��	 appropriately costed. 

10 NII has also considered whether appropriate arrangements are in place for 
funding, and whether appropriate review and revision procedures are in place. 

11 NII has interpreted “decommissioning” as being “the set of actions taken at 
the end of a nuclear facility’s operational life to take it permanently out of service with 
adequate regard for the health and safety of workers and the public and the 
protection of the environment.  The ultimate aim of decommissioning is to make the 
site available for other purposes” (Ref 2).  This review has therefore considered 
UKAEA’s strategies for the decommissioning of its redundant nuclear facilities, the 
management of nuclear fuels and radioactive wastes, and the restoration of 
contaminated ground. 
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2.2 Legislative background 

12 The main legislation governing the safety of nuclear installations in the UK is 
the Health and Safety at Work etc Act 1974 (HSWA 74) (Ref 4) and the associated 
relevant statutory provisions of the Nuclear Installations Act 1965 (as amended) (Ref 
5).  Under the Nuclear Installations Act (NIA 65), no site may be used for the 
purpose of installing or operating a nuclear installation unless a nuclear site licence 
has been granted by the HSE. The NII is that part of the HSE that is responsible for 
administering this licensing function and enforcing NIA 65 and HSWA 74 on nuclear 
sites. 

13 NIA 65 provides HSE with powers to attach conditions to the licence in 
respect of safety and in respect to the management of nuclear matter, which 
includes radioactive waste.  HSWA 74 provides the regulatory powers to enforce 
these conditions.  The standard licence conditions are reproduced in Ref 6.  An 
additional licence condition introduced in 1999 addresses the control of a licensee’s 
organisational change related to the management of safety. 

14 One licence condition requires that adequate arrangements are made and 
implemented for the decommissioning of any plant or process that may affect safety, 
and that adequate arrangements are made for the production and implementation of 
decommissioning programmes for each plant.  Furthermore, the licensee is required 
to provide adequate documentation to justify the safety of proposed 
decommissioning and, where appropriate, provide this documentation to the HSE. 
By these provisions, the NII has the power to require each licensee to supply it with 
the details and programmes of its decommissioning proposals.  This information is 
supplied to HSE under the terms of HSWA 74 and hence has certain restrictions on 
disclosure.  

15 In order for HSE to carry out the review required by Cm 2919, more detailed 
information to that contained in UKAEA’s submission (Ref 3) was required.  A suite 
of supporting information was made available at UKAEA’s offices at Risley in 
Cheshire and, where necessary, this was supplemented with further data obtained 
from the UKAEA sites. 

16 The routine regulation of licensees’ decommissioning work by the NII relates 
generally to individual plants and facilities. This is overlain on complex sites by a 
site-wide programme that prioritises the work and ensures the maintenance of 
facilities on which other plants will subsequently depend for their decommissioning. 
Each licensee’s operating arrangements are regulated by the NII and incorporate 
good practice.  They are designed to satisfy the obligation placed on the licensee by 
the conditions attached by the nuclear site licence.  NII’s expectation is that these 
arrangements would include: 

��	 for any new plant, the preparation of an outline decommissioning plan 
which shows that the design of the plant will facilitate its safe 
decommissioning and dismantling; 

��	 minimising the generation of waste and contamination of plant during the 
active commissioning, operational and decommissioning phases of the 
plant; 
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��	 plant operations to take due account of the need to decommission and to 
make and retain adequate plant records; 

��	 prior to the end of the operational phase of the plant, the preparation of 
detailed decommissioning plans; and 

��	 the undertaking of decommissioning work in accordance with an adequate 
safety case. If NII so specifies, consent is required before 
decommissioning work can be started. 

17 The authorisation of discharges and disposal of radioactive waste arising from 
operations and decommissioning is regulated by the relevant environment agency 
under the terms of the Radioactive Substances Act 1993 (Ref 7).  The management 
of nuclear matter (including radioactive waste) on nuclear licensed sites is regulated 
by the NII.  Formal administrative arrangements (Refs 8 and 9) ensure that the NII 
and the environment agencies work closely together to ensure compliance with 
requirements. 

18 In addition to these regulatory activities, and as part of the quinquennial 
review, NII has examined UKAEA’s activities in three other areas: 

��	 first, to consider the adequacy of the long term plans for the eventual 
removal of all the nuclear facilities from each licensed site; 

��	 second, to consider whether UKAEA’s liabilities on other licensees sites 
have been taken into account in the Liabilities Estimate; and 

��	 third, to consider the arrangements for funding UKAEA’s liabilities so that 
the work may proceed. 

19 The Nuclear Installations Act 1965 places significant obligations and 
responsibilities on the licensee.  Under current legislation, the licensee’s period of 
responsibility does not end until the HSE is able to declare that there is no danger 
from ionising radiations from anything on the licensed site (Sections 3(6) and 5(3) of 
NIA 65).  It is assumed that the licensee will ultimately wish to be relieved of these 
responsibilities after the useful life of the nuclear installation has ended and will plan 
the decommissioning of individual sites to achieve this. 

20 The Nuclear Reactors (Environmental Impact Assessment for 
Decommissioning) Regulations 1999 (EIADR 99) (Ref 10) require an Environmental 
Impact Assessment (EIA) to be carried out by the licensee before NII considers 
granting consent for a dismantling or decommissioning project for a nuclear reactor 
or nuclear power station to commence.  NII must ensure that an adequate EIA is 
carried out.  This it does by consulting relevant bodies and the public on an 
Environmental Statement provided by the licensee.  It then takes the results of such 
consultation into account when considering consent.  NII may attach conditions to 
any consent to start the decommissioning project as may appear desirable in the 
interests of limiting the impact of a project on the environment.  A consent to 
decommission under these regulations does not imply that the requirements of other 
legislation have been satisfied. Decommissioning projects which were in progress 
when the regulations came into effect do not need an EIA to be provided, unless 
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there are changes or extensions to the projects which may have significant adverse 
environmental effects.  NII is preparing guidance on the implementation of these 
Regulations. 

2.3 Regulatory guidance 

21 NII has produced internal guidance for inspectors entitled “Decommissioning 
on Nuclear Licensed Sites” (Ref 2). The objectives of the guidance are to draw 
together those aspects of legislation, Government policy and international standards 
which are relevant to the work of NII in regulating decommissioning, and to provide a 
framework for the inspection and assessment of decommissioning on a consistent 
basis.   

22 NII has four fundamental expectations for decommissioning, which should be 
met so far as is reasonably practicable.  These expectations, which are consistent 
with current Government policy, are as follows: 

��	 in general decommissioning should be carried out as soon as is 
reasonably practicable, taking account of all relevant factors; 

��	 hazards associated with the plant or site should be reduced in a 
progressive and systematic manner; 

��	 full use should be made of existing routes for the disposal of radioactive 
waste; and 

��	 the remaining radioactive material and radioactive waste should be put 
into a passively safe state for interim storage pending future disposal or 
other long term solution.  

23 NII has also produced internal guidance for inspectors entitled “Management 
of Radioactive Materials and Radioactive Waste on Nuclear Licensed Sites”  (Ref 
11) which complements the guidance on decommissioning. 

24 NII has two additional fundamental expectations concerning the management 
of radioactive materials and radioactive waste on nuclear licensed sites, which 
should also be met so far as is reasonably practicable. These are: 

��	 the production of radioactive waste should be avoided.  Where radioactive 
waste is unavoidable, its production should be minimised; 

��	 radioactive material and radioactive waste should be managed safely 
throughout its life cycle in a manner that is consistent with modern 
standards. 

25 The HSE/NSD web site (Ref 12) has a more detailed discussion of these 
fundamental expectations and other topics.  This review of UKAEA’s strategies has 
been undertaken in accordance with the NII guidance. 
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2.4 UKAEA sites 

26 This report outlines the quinquennial review of the four sites for which UKAEA 
holds the nuclear site licence.  These sites are Dounreay in Caithness, Windscale in 
Cumbria,  Harwell in Oxfordshire and Winfrith in Dorset.  UKAEA also has a site at 
Culham in Oxfordshire, at which it manages the UK fusion research programme and 
the operation of the Joint European Torus (JET) for Euratom.  Although Culham is 
not a nuclear licensed site, there are interactions between the Culham and Harwell 
strategies which have been taken into account in the review.    

27 UKAEA was established in 1954 to manage the development of both the UK’s 
nuclear weapons and nuclear power programme, and its operations have left a 
legacy of nuclear liabilities across the four licensed sites.  (The management of the 
nuclear weapons programme was transferred to the Ministry of Defence in 1973.) 
The range of UKAEA’s past research and development operations  means that there 
is a wide diversity of liabilities across its sites.  These include numerous unique 
redundant nuclear facilities and nuclear matter in a variety of forms including fuels 
and radioactive wastes.  Across the UKAEA sites, fuels are variously referred to as 
nuclear material, fuel material and nuclear fuel.  At the present time, these fuels have 
not been declared as waste but this may change as the strategies develop. 

28 Nearly all of these materials exist in a raw (unconditioned) form and they need 
to be retrieved from their present locations and treated so that they are in a state of 
passive safety.  The technical challenges posed by these operations vary 
significantly depending on the facility concerned.  The work ranges from relatively 
small-scale tasks using established techniques, to large-scale waste retrieval and 
decommissioning projects for which unique solutions will need to be developed. 

29 The previous operations on the four licensed sites, and the nature of the 
legacies on each site, are described in more detail in the following paragraphs. 
UKAEA’s Dounreay Division manages the Dounreay site in Scotland, whereas the 
Southern Division manages the sites at Harwell, Windscale and Winfrith in England. 

Dounreay 

30 Dounreay was the main UK centre for fast reactor development and houses 
the Prototype Fast Reactor, the Dounreay Fast Reactor and the Materials Test 
Reactor which are all at various stages of decommissioning.  The site also fabricated 
and reprocessed fuels, and this is one of the main differences between Dounreay 
and the Southern Sites.  There are significant quantities of different types of fuels 
and radioactive wastes on the site, and numerous facilities (such as reprocessing 
plants, waste stores, laboratories etc) which will need to be decommissioned, many 
of which are already shutdown.  The Ministry of Defence (MoD) operates the Naval 
Reactor Test Establishment (VULCAN) on a leased part of the Dounreay site.  MoD 
plans to operate this site for about 20 years in support of the nuclear submarine 
programme, after which the site will be decommissioned by MoD before handing 
back to UKAEA. 

31 The decommissioning of the Dounreay site requires the construction of a 
significant number of new facilities to treat fuel and radioactive wastes.  The scale of 
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