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Abstract:  
A number of countries within Europe are developing or giving consideration to the development of 
geological disposal facilities for the disposal of high level radioactive waste. The safety authorities in 
these countries are interested in exploring the possibility of a harmonised approach to the 
demonstration of safety of such facilities and the regulatory review of documentation providing such 
demonstration. As such and with technical support organisations and international bodies they have 
initiated a pilot study on how these elements should be presented in a safety case, for, inter alia, 
regulatory review and approval. It is envisaged that such a study will cover assessment of the site and 
engineering, impact assessment and assessment of the management systems ensuring quality and 
will be compatible with internationally agreed safety standards, guidance and recommendations. It is 
foreseen that the safety case will evolve and mature as the project develops and this aspect has been 
considered within the pilot study, together with regulatory review and decision-making at discrete 
milestones associated with the disposal facility development. The study is focussed on regulatory 
expectations for the different milestones and addresses uncertainty management. The paper present 
the work carried out to date and the views for future work. 

A SUMMARY OF THE FINDINGS OF THE EUROPEAN PILOT STUDY 
 
A number of countries are developing or giving consideration to the development of 
geological disposal facilities for the disposal of high level radioactive waste and harmonising 
approaches to achieve a high level of safety for such facility becomes a foreseeable and 
necessary objective. To this respect, important steps have already been successfully taken 
by international organizations such as IAEA and OECD/NEA in developing internationally 
agreed standards, guidance, recommendations and collective opinions. Within the European 
Union, a Working Party on Nuclear Safety (WPNS) is currently analyzing to what extent 
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common approaches of waste management are implemented by EU Member States while 
the Western European Nuclear Regulators’ association (WENRA) has started harmonising 
views concerning best safety practices for the predisposal management of radioactive waste. 
In parallel, France and Belgium have cooperated in developing ideas on the safety approach 
to geological disposal and reached common positions that were presented to an enlarged 
group of European regulators and International organisations. It was considered that 
valuable momentum had been created by the French-Belgium initiative and that efforts to 
develop common views should be enlarged to other interested countries within the European 
region. It was consequently decided to launch a pilot study, aiming at sharing experience and 
opinions on the expectations of the regulator for different elements of a safety case for 
geological disposal of radioactive waste at the different steps in a project to develop such a 
disposal facility. The pilot study is carried out by a group of regulators and technical support 
organisations from Belgium (FANC, AVN), UK (EA), France (ASN, IRSN), Finland (STUK), 
Germany (GRS), Spain (CSN), Sweden (SSI), Switzerland (HSK), as well as representatives 
of international organisations (IAEA, EC). 
 
Although regulatory frameworks differ considerably between countries, the Working Group 
recognised that regulatory practice differs to much less an extent. 
 
It is now widely accepted that development of a disposal facility and its safety case should 
take place in a step-by-step manner with well-defined decision points. The degree to which a 
step-by-step process is implemented in regulations varies from country to country, and so do 
the requirements concerning the involvement of regulators and licensing authorities at 
various decision points. The Working Group considers, however, that it is important to keep 
regulatory and licensing authorities and their technical support organisations informed about 
the state of development at each step and to involve them in the major decisions (e.g. about 
the disposal facility concept or about R&D priorities), no matter whether or not there is a 
formal requirement for doing so. 
 
From a regulatory perspective, the key stages are : 
 

- conceptualisation,  
- siting,  
- design,  
- excavation/construction,  
- operation, 
- closure. 

 
For the purposes of the pilot study, the group chose to focus on : 
 

- the conceptualisation stage, during which a safety strategy must be developed 
together with a review of potential sites and design options as well as preliminary 
assessments in order to enable decision making on committing resources to the next 
stage of the project, 

- the siting stage, for which the safety strategy must be confirmed as well as design 
suitability for given site(s) that have undergone due characterisation in order to make 
decision of site selection for hosting a disposal facility, 

- the design stage that comprises design validation and safety assessment in order to 
license construction of the disposal facility. 

 
The group considered that at each development stage each of the following aspects should 
be considered : 
 

- facility design and the  safety strategy 
- demonstration of site and engineering suitability 
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- impact assessment 
- adequacy of management systems 

 
In this respect, the safety case presenting the arguments and supporting information and 
assessment related to the above aspects will have to be comprised of clear information, from 
the very beginning of a disposal project, covering the design options and the key elements 
upon which safety relies, together with a description of the preferred strategy to acquire 
progressively enough knowledge of the factors governing the containment and isolation 
capacity of the disposal system. The safety case will also need to accommodate 
uncertainties, as discussed further below. Given that a preliminary design and safety strategy 
is a necessary input for project implementation, the assessment of the soundness of the 
proposed options is essential to enable the project to move forward to the next step. The 
safety case must therefore be comprised of information, assessment and arguments, 
covering  the three components mentioned above and aiming at identifying advantages and 
disadvantages of the chosen design and strategy in terms of safety throughout the project 
development. The elements to be described are: 

 
- that related to assessment and demonstration of the site and engineering 

suitability ; this comprises all information concerning site and design selection, 
characterisation and validation with regard to safety. The site and engineering 
assessment must include a description of the functions assigned to each component 
of the disposal system (for both the operational and post-closure phases) and an 
analysis, through a performance assessment, of the capacity of these components 
(including the host rock) to fulfil their given role. In this respect, the situations and 
phenomena that may affect system performance, both internal and external (heat, 
corrosion, radiolysis, mechanical stress, criticality, seismicity, climate change, etc.) 
must be identified and quantified so as to assess the system behaviour and 
robustness. The site and engineering assessment also address elements of 
construction feasibility and reliability. In all these respects, the design and site 
performance will need to be justified and the uncertainties remaining at the particular 
stage of the project will be identified, 

- that related to impact assessment in terms of radiation dose, risk, some 
combination of both or other entities indicating potential impact ; this comprises 
appropriate modelling and data selection so as to assess exposures that might arise 
from facility operations and long term evolution with a sufficient level of confidence. It 
requires clear sunstantiation that assessment of selected scenarios provides a 
conservative estimate of the impact of the facility. It also requires sensitivity analysis 
so as to identify key dependencies on parameter values and assumptions together 
with evaluating the effect of uncertainties, 

- that relating to demonstrating the adequacy of management systems associated 
with the project to assure an adequate level of quality in respect of all safety related 
aspects of the project ; this comprises in particular organisational arrangements for 
implementing the project, planning of major actions to be taken during the different 
steps, elaboration of operational and control procedures, record keeping and review. 

 
All these elements are of course inter-related and form together the necessary bases for 
demonstrating the safety of a disposal facility and providing input to decision making. 
 
The group considers that this structure should be maintained through every stage of the 
step-by-step process, with the content of the safety case being progressively developed as  
the project proceeds. For each key step of decision making, a decision should be taken only 
if structured information on all important elements of the disposal  system is available and the 
supporting safety assessment is performed, even if at preliminary steps only partial 
information is available. For example, selecting a site cannot be based only on consideration 
of geological data but also requires an analysis of site and design compatibility, an 
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assessment of how the whole system works together to achieve safety and consideration of 
whether appropriate techniques are available to realise the system. 
 
Uncertainties concerning the safety of disposal facilities are unavoidable due to the 
complexity of the phenomena of concern and the scales in time and space under 
consideration. Their management is central when developing a disposal system and 
assessing its safety. For this reason, the issue of uncertainties and their management has 
been chosen for a more detailed examination in the frame of the Pilot Study in order to 
identify the level of commonality on this subject among the participating countries, to better 
understand differences, and to propose some common grounds for guidance. A self-
contained document has been developed and appended to the Pilot study final report, 
focusing on the handling of uncertainties in the context of the overall safety strategy, safety 
assessment and evaluation of compliance with safety requirements. The document 
elaborates on the following concepts : 
 
- Safety Strategy. Conscious accounting for uncertainties and analysis of their possible 
consequences is a required part of any safety assessment for a radioactive waste disposal 
facility.  Within a step-by-step approach to disposal facility development, this includes 
providing a register of significant uncertainties and a management process for assessing 
and, where appropriate, avoiding, mitigating or reducing them.  
 
- Assessment strategy. Regarding the effect of uncertainties on the safety assessment, 
emphasis is placed on those elements of the assessment which are not yet fully included 
within guidance provided by international organisations such as IAEA or NEA, namely :  
 

- the strategy of scenarios  
- the role of deterministic and probabilistic approaches, and 
- the role of best estimate, conservative and pessimistic models and parameter values. 

 
- Evaluation of compliance with safety requirements in the presence of uncertainty. 
Although the approach for compliance evaluation differs considerably depending on the 
country, the issue remains that many uncertainties in the post-closure safety case cannot 
reliably be quantified. Calculated doses or risks can only be regarded as broadly 
conservative indicators rather than anything more definite or concrete and, accordingly, the 
post-closure safety case needs to be based on multiple lines of reasoning.  
 
In conclusion, the Pilot Study offers examples of the ability to find common ground among 
the regulators from different European countries, both in terms of the general framework and 
for particular topics, e.g. uncertainty management. This suggests the possibility of work to 
find further areas of common ground and, perhaps, areas for harmonisation. 


