
   

 
MULTI CRITERIA DECISION ANALYSIS ON A WASTE REPOSITORY IN MOL 

 
Background 
In Belgium, the management of radioactive waste is taken care of by ONDRAF/NIRAS, the Belgian Agency for 
Radioactive Waste and Enriched Fissile Materials.  Local partnerships with stakeholders from municipalities in 
existing nuclear zones were setup to facilitate the dialogue between the repository designers and the local 
community.  Since the establishment of the partnership in Mol, MONA (Mols Overleg.Nucleair Afval), in February 
2000, all aspects of a possible near-surface or a deep geological repository are discussed in 4 working groups by 
around 50 volunteer members.  
The outcome of the discussions in the partnership can be a shared project, supported by both local stakeholders 
and ONDRAF/NIRAS, in which the specifications and the conditions needed for establishing a repository in Mol are 
elaborated.  
MONA asked the Decision Strategy Research Department of SCK•CEN to organise a Multi Criteria Analysis (MCA) 
in the context of the deciding between a surface and a deep repository for low level radioactive waste.  
 
Objectives 
The objective of the multi criteria analysis is to support a number of representatives of the various working groups 
within MONA in their selection between two acceptable options for a repository of low level radioactive waste on 
the territory of Mol.  The options are the surface repository developed by the working groups of MONA, and a deep 
repository in the clay layers underneath the nuclear site of Mol.  
This study should facilitate the selection between both options, or in case this appears to be difficult, at least to get 
a well-structured overview of all factors (criteria) of importance to the judgement, and to get insight into the degree 
in which the various criteria contribute to the selection. 
 
Principal results 

 

Safety

Environment

Economical aspects

Social 
acceptability

Technical 
feasibility

Health effects

Mona criteria

Workforce / accidents
Workforce / occupational disease 
(radiological)
Population / exposure to radiation
Population / emergency plan
External risk: (earthquake, assaults, 
attacks, plane crashes or climat changes)
Accessibility

Controllability
Need for controllability

Retrievability
Need for retrievability
Need for a collective memory

Ground water and food chain
Hydrologic impact
Impact on land use

Other ecological impacts
Impact of material flow

Land use
Global costs
Impact on image 
of the region 
Cost of a retrieval

Social basis
Sustainability 
 (no impact on next 
generations)

Potential for learning for 
storage of high level waste

Risk for abuse of 
installation for other 
waste

Robustness
Effect inaccuracy in inventory 

Familiarity with technology

Flexibility

Toxicity
Impact of the 
worst case scenario
Perception of hazards

Criteria in bold were considered important
Criteria in brown were in favor of a deep repository
Criteria in green were in favor of a surface repository

 
 
The Multi Criteria Analysis (MCA) for deciding between the two relevant alternatives consisted of several steps: 
 a rehearsal of the description of both alternatives at stake; 
 the creation of a tree of criteria relevant in formulating a preference; 
 for each criterion: determination of an evaluation scale; 
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 the evaluation of the alternatives, individually and anonymously;  the evaluation of the alternatives, individually and anonymously; 
 the determination of the relative importance of the criteria, expressed both in group and individually;  the determination of the relative importance of the criteria, expressed both in group and individually; 
 and a sensitivity analysis.  and a sensitivity analysis. 

  
The alternatives were considered as input to this study, and as such were not discussed with the participants.  
Three meetings were organised, and several forms were created to allow a written, individual expression of opinion 
by all participants.  About 20 volunteers from the various working groups of MONA participated to the meetings.  32 
criteria were considered, grouped in 6 categories: Risk and Safety (by far the most important), environmental 
issues, health aspects, technical feasibility, social acceptance and economical aspects. 
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After evaluating both alternatives for the selected criteria, and by using the relative importance of the criteria, the 
main conclusions of the analysis were:  
After evaluating both alternatives for the selected criteria, and by using the relative importance of the criteria, the 
main conclusions of the analysis were:  
  
 The choice between a surface repository and a deep repository is UNRESOLVED. Within the uncertainties of the 

method, there is NO CLEAR PREFERENCE for neither of both options.   
 The choice between a surface repository and a deep repository is UNRESOLVED. Within the uncertainties of the 

method, there is NO CLEAR PREFERENCE for neither of both options.   
 The situation shows a lot of nuance: both options are supported and harmed by several criteria. For important 

criteria, the mutual difference in appreciation between the options was too small to yield a clear preference in 
the final conclusion. The two criteria with the largest impact both orient towards a preference for a surface 
repository: Controllability and Retrievability.  To a lesser extend: flexibility and the costs (global cost; cost of a 
retrieval) also point to the surface repository, but there are more criteria orienting towards a preference for a 
deep repository.  These preferences are less pronounced than the Controllability and Retrievability mentioned 
above. The main ones are: (undesired) accessibility to the site (and the potential problems that could originate 
from this), and toxicity. Also in favour of this option, but to a lesser extend are: the necessity to maintain a 
collective memory, the robustness of the concept, the more limited land use in case of a deep repository and 
the sustainability (as part of social acceptance). We can also mention that all aspects of 'Environment' and 
'Health' also point towards a deep repository   
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 A last finding worth mentioning: notwithstanding the many studies that have been performed in this context 
before this study was launched, it appears that many comparisons between a deep and a surface repository 
are based upon assessments by the participants, and hardly upon concrete numbers. As such, this evaluation 
reflects mainly the perceptions and opinions of the volunteers involved. 
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Future developments Future developments 
This MCA study will be part of the MONA conclusions report, which will be presented to the municipality council. This MCA study will be part of the MONA conclusions report, which will be presented to the municipality council. 
  
Main contact person  Main contact person  
Benny Carlé, benny.carle@sckcen.beBenny Carlé, benny.carle@sckcen.be
 
Main reference 
B Carlé, F. Hardeman, BLG-994, "Een multi criteria analyse als ondersteuning van MONA vzw bij de keuze tussen 
een oppervlakteberging of een diepe berging voor laag radioactief afval in de gemeente Mol" (in Dutch), contract 
report CO-90 04 1176.00 MONA. 
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