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Summary:

In response to work being undertaken by the Nuclear Decommissioning Authority 
(NDA) to review the strategy (timing and sequence) of decommissioning of the UK’s 
Magnox Reactor Fleet, this report sets out the potential case for acceleration of 
decommissioning of Calder Hall on the Sellafield site.

Recommendation:

1. That the board delegates authority to the Chief Executive in consultation with the 
Chair of the Board and the Portfolio Holder for Nuclear and Corporate Affairs for 
development of the case for accelerated decommissioning of Calder Hall.

1. Background

1.1. Members will recall a paper presented to the Board in December 2018 on the work 
being undertaken by the NDA to review the strategy for decommissioning of Magnox 
reactors. 

1.2. There are eleven Magnox reactor sites in the UK, the first of which was Calder Hall, 
which entered operation in 1956. Between 1989 and 2016, all 11 of these reactors 
ceased operation.

1.3. The baseline decommissioning strategy for Magnox reactors involves an extended 
period of Care & Maintenance following reactor defueling and post operational clean 
out. The drivers for this strategy have been challenged by technological and policy 
developments and there are potential benefits to be gained from alternative 
strategies. The NDA are developing a process by which to decide which, if any, of the 
sites may be accelerated versus the baseline strategy.

1.4. The NDA is also in the process of bringing Magnox Ltd, the operator of Magnox 
reactors, into the NDA estate as a wholly-owned subsidiary, similar to the 
arrangement with Sellafield Ltd.

1.5. Defuelling of Calder Hall, on the Sellafield Site due for completion in 2019/20, is 
underway and the reactor is due to enter C&M in 2034.



2. Case for Change

2.1. The NDA is reviewing whether the decision is justified to apply the baseline strategy 
to all Magnox sites. Since the last full review of this strategy, there have been 
developments in the decommissioning arena in the UK and internationally, including:

 Advances in remote decommissioning technologies that can significantly reduce 
the need for manual access to facilities to carry out dismantling work;

 Magnox Ltd has developed significant experience in remote handling, packaging 
and storage of Intermediate and Higher Level Wastes on its sites;

 Government policies on long term management of Higher Activity Wastes now 
consider additional options including near surface disposal;

 New waste routes have become available for Low Level Wastes (LLW) enabling 
a significant proportion to be diverted to landfill;

 Increasingly, international bodies such as the International Atomic Energy 
Agency hold the view that reactor dismantling should take place as soon as 
possible.

2.2. The NDA’s Strategy 3 references early work by NDA and Magnox Ltd to research 
implications of alternative decommissioning strategies, which found that a review of 
the strategy is justified.

2.3. Firstly, after a certain period of time, short lived radioisotopes will have decayed and 
the activity of the waste inventory is dominated by radioisotopes with long half-lives. 
This means that a large proportion of the wastes will still not be suitable for 
management as LLW even after a significant period of C&M.

2.4. Second, cost modelling has shown that as deferral time increases, the reduction in 
decommissioning costs (resulting from increased worker access) is offset by increased 
costs of preparation for C&M and ongoing management arrangements.

2.5. Lastly, the justification to wait until greater levels of manual access to facilities is 
possible is likely to be negated due to the advancement of remote technologies that 
could be deployed, which would remove the conventional safety risk and dose to 
humans.

2.6. Some of the work that is ongoing at Magnox sites to prepare for C&M may not be 
required if the Strategy were to change. Therefore, the NDA considers this an 
appropriate time to review the Strategy.



3. Proposed Changes to the Strategy

3.1. For each site, the following strategic options are under review:

A. No deferral (i.e. immediate and continuous decommissioning)

B. Deferral with planned interventions (i.e. the current strategy)

C. Deferral with minimal interventions (i.e. doing more sooner to minimise risk and 
cost over the period of Care & Maintenance)

For B and C, there are short, medium and long deferral variants, giving 7 strategic 
options in total for each site.

3.2. The NDA are seeking to determine the optimum strategy on a site by site basis, based 
on an assessment of the factors noted in 5.2, with a view to identifying one or more 
sites for accelerated decommissioning in the near-term.

3.3. The intention is not to set the timing and sequencing of all reactors at this stage, as 
the Strategy must be flexible to future developments.

4. The Process

4.1. At a workshop led by the NDA and attended by Council officers on 28th November 
2018, BEIS, Scottish and Welsh Government, other Nuclear Legacy Advisory Forum 
member authorities and Magnox personnel came together to decide upon the factors 
to be considered in site strategy optimisation. The summary report from this 
workshop will be made available in the Member’s Area at the Copeland Centre, 
Whitehaven.

4.2. The workshop focused on the selection of factors and criteria that will be used by the 
NDA to determine the optimum decommissioning strategy of each Magnox reactor. 
These factors are:

1. Risk to workers and the public
2. Minimising impact to the environment
3. Socio-economics and supply chain
4. Enabling the NDA mission
5. Resources and skills
6. Logistics, transport and infrastructure
7. Lifetime cost

The workshop summary report at Appendix A captures the discussion around each of 
the factors.

4.3. The proposed method by which these factors will be applied to the assessment of 
sites was not shared at the workshop.

4.4. It was noted that compliance with regulatory and statutory requirements is 
considered essential, and therefore these do not feature within the factors, as this 
would not help to differentiate between strategies or sites.



5. Potential Benefits of Proposed Changes

5.1. The method by which the optimum strategy for each site will be determined is 
objective and will allow site-specific issues to be considered fairly and transparently. 
This optimum strategy will be influenced by consideration of potential site-specific 
benefits and dis-benefits, including:

 The nature and extent of risks vary from site to site;

 Some sites have greater potential than others to affect the environment;

 Some sites are located in or near more sensitive environments than others;

 Some sites are more sensitive to the effects of climate change than others;

 Some sites are located near to existing waste stores and others would require 
new stores;

 Some sites dominate the local economy and supply chain to a greater extent 
than others;

 Opportunities for land reuse vary by location and depending on timing;

 Visual impact of reactors is greater in some locations;

 There is an optimum sequence of decommissioning to provide learning for 
future units;

 Some sites may be more suitable for trialling new technologies such as robotics 
and artificial intelligence;

 Some sites may be preferable for trials of alternative strategic options for longer 
term disposal;

 Ease of reacquiring skilled workforce, noting that the age profile of workforce is 
an issue at all sites.

5.2. All of the above could influence the lifetime cost per site. There will be an overarching 
optimum strategy which minimises total lifetime cost of decommissioning of the 
entire Magnox reactor fleet. This may be disrupted by consideration of other 
conflicting factors.

6. Case for Acceleration of Calder Hall

6.1. The strategy review presents the opportunity for accelerated decommissioning of the 
Calder Hall reactor on the Sellafield site (i.e. placing this site higher up the sequence 
relative to other sites and completing reactor dismantling sooner than planned).

6.2. The following table presents an outline of this case against the 7 optimisation factors. 
Members of the Board are invited to input to the development of this case before it 
is presented to external stakeholders.

Factor Consideration of Calder Hall
1) Risk to workers 
and public

As the oldest Magnox reactor, the deterioration of the building fabric 
and the potential for significant quantities of asbestos to be present 
pose risk to workers. The costs borne by the taxpayer associated with 



Factor Consideration of Calder Hall
maintaining the building in a safe state over a long period of C&M 
could be significant, and could increase over time to meet future 
regulatory (such as environmental or conventional health and safety) 
requirements.

2) Environmental 
Impact

 Linked to the above, the status of the facility could deteriorate to 
the point that compliance with environmental regulation attracts 
unsupportable cost. This is expected to escalate over time and is 
difficult to predict.

 Given the proximity to existing waste stores and treatment 
facilities on the Sellafield site, decommissioning of Calder Hall 
could involve significantly fewer off-site transports than other 
sites.

 Calder Hall is also local to the Low Level Waste Repository, to 
which a significant proportion of the waste generated will be 
consigned.

3) Socio-
Economics and 
Supply Chain

 The local supply chain and economy are disproportionately reliant 
upon Sellafield, as highlighted by the 2017 Oxford Economic 
report.

 There is potential to offset some of the potentially negative 
impact of the Sellafield Transformation to the local economy (up 
to 3,000 “surplus roles” over the next 4 to 5 years) by using 
decommissioning of Calder Hall as an opportunity to develop a 
Magnox Reactor Decommissioning capability, made up of 
Sellafield, Magnox and supply chain personnel. This also plays into 
Sellafield’s “alternative delivery methods” agenda under the 
Transformation programme.

 This capability could build “lead and learn” experience at Calder 
Hall that could be transferred to the other Magnox sites around 
the UK.

4) Enabling the 
NDA Mission

 The NDA have stated that the logical order for decommissioning 
the reactors is approximate to the design order. Calder Hall was 
the first Magnox reactor and therefore should be first in line for 
decommissioning to provide maximum “lead and learn” benefit.

 Technologies for remote decommissioning are already being 
deployed on the Sellafield site. Calder Hall could be a test-bed for 
remote Magnox Reactor decommissioning technologies that could 
subsequently be applied to other sites.

 As Calder Hall sits on the existing Sellafield site, there is 
opportunity to free land for reuse to enable the Sellafield Mission 
and deliver greater value for money to the taxpayer.

 Alternatively, the land could be reused to enable new missions 
which might be developed in the nation’s interests. There is 
potential to test and deploy new and emerging technologies that 



Factor Consideration of Calder Hall
could contribute to the mission or to the clean growth strategy or 
to generate additional revenue streams.

5) Resources and 
skills

 The UK’s highest density of nuclear skills and expertise is centred 
around the Sellafield site, and could readily be deployed to 
support decommissioning activity. Cumbria is home to around 
30% of the UK’s nuclear work force.

 The skills pipeline in Copeland is tailored to the needs of the 
sector.

6) Logistics, 
transport and 
infrastructure

The benefit of Calder Hall is its position on the Sellafield site, meaning 
that infrastructure such as road, rail, crane capacity and other 
supporting facilities are immediately available.

7) Lifetime Cost The Council is not in a position to comment on this factor, as this is a 
matter for Magnox Ltd, Sellafield Ltd and the NDA to manage 
commercially. However:
 The NDA should pursue strategic options that represent value to 

the taxpayer and which deliver social and economic benefit to the 
local community;

 Lifetime cost links to expenditure at Sellafield and the associated 
flow-down into the supply chain and local economy.

6.3. This could offer potential benefits to Copeland, including:

 Development of Copeland-based Magnox Reactor Decommissioning capability 
and “lead and learn” experience, which could be exported to support 
decommissioning of the UK’s other Magnox sites, and potentially transferred 
internationally and/or to other reactor designs where there is transferability (e.g. 
Advanced Gas-Cooled reactors). This could help to smooth the labour demand-
supply imbalance expected over coming years in the Sellafield supply chain, and 
would develop and retain skill and experience in Copeland.

 Freeing land for reuse or alternative development, which could contribute to 
achieving risk reduction and clean up sooner.

 Freeing land for reuse to enable new missions, such as deployment of new and 
emerging technologies, which might be developed in the nations interests and/or 
to help to meet the targets set out in the Nuclear Sector Deal.

7. Next Steps

7.1. Based on completion of this initial phase of work, the NDA will write an outline 
business case to request board-level buy-in to the change of Strategy by mid-2019. 
We have requested full transparency from the NDA as the strategy review process 
progresses and further information becomes available.

7.2. Through a process of member engagement, the Council should develop the case for 
accelerated decommissioning of Calder Hall and present this to the NDA, so as to 
influence the site optimisation process to the benefit of Copeland.


