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Magnox Limited – A Short Introduction 

• Magnox, owned by EnergySolutions, under contract to the site 

owner, the Nuclear Decommissioning Authority, is the 

management and operations contractor responsible for 10 

nuclear sites and one hydroelectric plant in the UK. 

• Electricity Generation – Wylfa, Maentwrog (hydroelectric) 

• Nuclear Defuelling – Chapelcross, Dungeness A, Oldbury, 

Sizewell A 

• Nuclear Decommissioning – Berkeley, Bradwell, Hinkley Point A, 

Hunterston A, Trawsfynydd 

• Offices – Berkeley, Daresbury 
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Nuclear Decommissioning – An Introduction 
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Nuclear Decommissioning – An Introduction 

 

 

• Defuelling – removal of the fuel removes 99% of radioactive 

hazard on site 

• C&M Preps – removal of ancillary plant to render site passively 

safe, including retrieval of waste from vaults and storage vessels 

to make safe these facilities 

• C&M – Extended period of inactivity where radioactive decay 

significantly reduces the level of radioactivity 

• FSC – Removal of remaining structures including reactors 
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• Radioactive Waste: ILW, 

LLW, VLLW 

 

• Non-Radioactive Waste: 

Hazardous, Non-

Hazardous, Inert 

 

• Discharges 
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Nuclear Waste Generation 
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Optimisation of Radioactive Waste 
Management in the Nuclear Industry in the UK 

• Requirement on the Industry to ensure that its waste 

management plans are optimised at strategic and detailed levels. 
 

– Best Practicable Environmental Option (BPEO) 

“…the outcome of a systematic and consultative decision-making 

procedure which emphasises the protection and conservation of the 

environment across air, land and water. The BPEO procedure 

establishes for a given set of objectives, the option that provides the 

most benefit or least damage to the environment as a whole, at 

acceptable cost, in the long term as in the short term”. 

– Best Practicable Means (BPM) 

– Best Available Techniques (BAT) under Environmental 

Permitting Regulations 2010 
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History of Decision Making in Magnox Limited 

Some use of decision 

analysis techniques but little 

evidence of them being 

used as a means of 

stakeholder engagement 

Aarhus Convention (1998) and the 

European Council Directive on Public 

Access to Environmental Information 

(2003) 

Decision analysis techniques 

used to demonstrate BPEO 

for decisions relating to waste 

management with substantial 

stakeholder involvement 

1990s  2000s  
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The Standard Process of Decision-Making 
(and Stakeholder Engagement) for Individual 
Waste Streams or Groups. 
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History of Decision Making in Magnox Limited 

Some use of decision 

analysis techniques but little 

evidence of them being 

used as a means of 

stakeholder engagement 

Aarhus Convention (1998) and the 

European Council Directive on Public 

Access to Environmental Information 

(2003) 

Decision analysis techniques 

used to demonstrate BPEO 

for decisions relating to waste 

management with substantial 

stakeholder involvement 

1990s  2000s  2010s…  

Process was presenting 

some difficulties - 

recognising the need for 

change… 
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The Need for Change 

• Number of assessments required 

~500 waste streams identified by 

characteristics and location. 

• Process resource intensive with typical 

costs of £15-20,000 per study (plus 

time). 

• Quality of assessment (e.g.“confusion” 

re: swing vs preference weighting and 

bad-practice e.g. averaging). 

• Sensitivity analysis became restricted 

to effects of weighting factors on 

attribute scores. 

 

 

• Waste streams were being assessed 

individually - in reality what happens 

to a waste stream could be 

dependent on what happens to other 

wastes. 

• Process quite inflexible so changes in 

technology, could result in large 

studies needing to be regularly 

repeated. 

• Strategy and detailed optimisation 

became intertwined, so that small 

changes could appear to invalidate 

the BPEO. 

• Regulators were losing faith in the 

process, and the process was 

disengaging stakeholders and staff. 
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Recognising The Need for Change 

It was clear that simply applying 

MADAs to every decision on waste 

management strategy, 

notwithstanding the high cost of 

doing so, was not an effective way 

forward, either in terms of 

delivering well underpinned 

decision making or engagement 

with stakeholders. 
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Development of the New Process… 
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• Options providing the widest contrast in concept were considered 

in order to understand the underlying drivers.  

• However, a wide range of options did not necessarily result in a 

large number of options as the number of appropriate 

technologies are relatively limited. 

• The site baseline is not subject to frequent technology change. 

• Stakeholders engaged providing input to decisions. 

Establishing the Site Baseline Strategy  
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• Attributes related to impacts (e.g. tonnes of carbon dioxide 

emitted) rather than the mechanisms which give rise to impacts 

(e.g. transport), which provides clarity to the weighting factor. 

• Absolute scoring system, based on calculated impacts: 

 zero = no impact, ten = the maximum impact of any option. 

 

The “Meaning of Ten” Approach 
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0 10 
Worse Better 

0 mSv X mSv Public Dose 
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• Weightings derived from stakeholders for the absolute 

magnitude of the impacts recognising the worst an impact could 

be i.e. “The Meaning of Ten”, given contextual information. 

• Process accounts for the “swing” element (i.e. the difference in 

performance of options) in the scoring element rather than the 

weighting element. 

• Model also allows for perception to be explored i.e. weightings 

ascertained before and after the level of impact contextualised. 

 

The “Meaning of Ten” Approach 
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0 10 
Worse Better 

0 mSv X mSv Public Dose 
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• Process takes into account differences in option performance, 

absolute levels of impact concerned, potential for error due to 

uncertainties, and subjective preferences in terms of importance 

of issues notwithstanding actual impacts. 

• N.B. all of this is about understanding “what matters to people” 

and understanding the issues which need to be addressed (even 

if one option is clearly preferred it can always be made better). 

 

The “Meaning of Ten” Approach 
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Consideration of Individual Waste Streams 

• With the site baseline established, 

the BPEO Screening process is 

applied, using a matrix approach.  

• Process compares at a high level, 

for each waste stream at each 

site, the site baseline option 

against other management 

technologies to identify the 

availability of technical solutions. 

• Screening forms simply compared 

between sites to ensure cross-site 

consistency. 



Example of the BPEO Screening Form 
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Triage Approach to Screening Outcomes 
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• A proportionate approach to involvement and engagement has 

been developed.  

 

• The principle of participation does not mean that all potential 

stakeholders need to be involved in every BPEO study. 

  

• Instead external stakeholders input into the “big picture” for the 

site, but in general do not need to be involved with the detail of 

hundreds of individual waste streams (unless it directly affects 

them). 

Stakeholder Engagement and Involvement 
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Stakeholder Engagement in the Decision 
Making Process 
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 INTERNAL EXTERNAL 

BPEO 

SCREENING 

PROCESS 

Involvement of technical specialists with 

knowledge of the waste streams and 

possible technical solutions. 

External stakeholders briefed with outcome 

of screening process. 
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PROCESS A 

BASELINE 

OPTION 

Baseline option further justified through 

internal expertise. 

Presentation of outcome of BPEO 

Screening Process to external stakeholders. 

PROCESS B 

REASONED 

ARGUMENT 

Logical argument developed by internal 

expertise. 

Presentation of outcome of reasoned 

argument made to external stakeholders. 

PROCESS C 

DIRECT 

EVALUATION / 

MADA 

Direct evaluation process undertaken by 

internal expertise to compare options. 

 

 

 

OR 

Presentation of outcome of direct 

evaluation made to external stakeholders 

but with opportunity for stakeholders to 

participate in a weighting exercise to 

identify issues of concern. 

OR 
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MADA assessment held to compare options involving internal and external stakeholders, 

where choice of option is likely to impact significantly on the local environment, e.g. on-

site disposal. 
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• How do we know our decision 

making has been successful? 

 

• How do we reflect changes in 

waste characterisation and 

analysis, or new technologies, 

or even changes in regulation 

and timescales for 

decommissioning? 

 

Periodic Review of BPEOs 
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• Database of Options Assessment Reports with links to all 

reports, and employing a simple traffic-light system to raise 

awareness that a periodic review is required. 

• Review of the Screening Form (which is simple and clear to 

understand) without reconvening workshops etc. 

• Recorded on a simple form (also on database) so that process is 

auditable and transparent from start to finish. 

• Output of Screening Forms can be used to validate Site 

Baseline options assessment process. 

• Interrogation of Screening Forms allows identification of inter-

site transfer opportunities. 

Periodic Review Process 
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"We always welcome developments that make our job as well as 

the sites' easier and more efficient. We are able to check rapidly if 

a site has the structure in place to demonstrate compliance in this 

area and it reassures us that best practice is being applied…Over 

the coming years it will be critical in ensuring wastes go to the right 

disposal route allowing decommissioning that gives optimised 

protection of the environment." 

Environment Agency Inspection Team 

Comments and Feedback - Regulators 
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“Prior to the implementation of the new BPEO methodology, the process would typically 

involve several months of effort and costs to deliver an outcome. The new methodology is 

much more efficient and less times consuming, and also allows comparison with similar 

wastes at other sites which allows a generic approach to be taken to managing our wastes.”    

Head of Environment, Hinkley Point A 
 

“Having employed this process at the recent Hinkley Point A Site ILW BPEO Workshop, it is 

clear that this technique facilitates decision making by presenting information in a clear, 

tabular format that can be easily understood and discussed by panel members (including 

non-experts).” 

Head of Waste, Hinkley Point A 
 

“The development of the BPEO Screening Process and BPEO Database has produced a 

process that is already attracting interest from other SLCs. By simplifying the process it 

allows all those involved to think more about the outcome than being immersed in the 

process. This should improve the outcome and involvement in the process.” 

Magnox South Head of Environment. 

 

Comments and Feedback – Magnox Sites 
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• Magnox Limited Innovation Award 2011(sponsored by the 

Nuclear Decommissioning Authority) 

 

 

 

 

• ideasUK – Idea of the Year Competition 2011 – Public Sector 

Awards 
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• The development of this new approach to BPEO management 

across Magnox Limited has opened the way for a more open, 

transparent and proportionate approach to BPEO regulation with 

the Environmental Agencies, which has been welcomed on all 

sides.  

 

• This has had, and will continue to generate, large savings 

(millions of pounds), and has further cemented a positive 

working relationship with all Stakeholders (regulators, site 

stakeholder groups, staff etc.) 

 

Conclusions 
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Questions??? 
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