
NEA/RWM/IGSC(2002)1

30

SAFIR-2 AND THE BELGIAN METHODOLOGICAL R&D
PROGRAMME ON DEEP DISPOSAL

Peter de Preter
ONDRAF/NIRAS, Belgium

1. Background

Safety Assessment and Feasibility Interim Report [SAFIR]

In Belgium, the Radioactive Waste Management Agency NIRAS/ONDRAF is considering
the deep disposal of high level and long-lived radioactive waste in clay media.

SAFIR (1989) deals with the first phase of the methodological R&D programme in a view of
establishing and increasing confidence in deep disposal. In 1990, the SAFIR Evaluation Commission
stated that the focus of the programme on vitrified waste and on the Boom Clay in the vicinity of the
Mol/Dessel nuclear zone was justified.

However, the Commission suggested additional issues to consider in the next phase of the
programme such as an alternative host formation, the Ypres Clays and the consideration of direct
disposal of spent fuel. It also provided the basis for the 1990-2000 R&D programme.

SAFIR-2 reports therefore the results of this ten-years R&D programme in a view of
obtaining the governmental decision to continue the technical disposal programme and opening a
public debate with the various stakeholders on the long term waste management.

Belgium regulatory framework

At current time, no specific nuclear regulations for deep disposal exist. As the repository is
considered as another nuclear facility, it depends on the “classical “ nuclear and/or radioprotection
regulatory guidelines. For instance, the dose constraint is generally set at a fraction of the dose limit of
1 mSv/year. ONDRAF/NIRAS henceforth follows the international ICRP1 reference texts and the
European directives. Additionally, relevant times will extend far into the future, as long the
radiotoxicity associated with the repository represents a hazard to human health and the environment.
Although retrievability is considered as an important aspect of the programme, there is at this moment
no specific legal requirement on it. The repository must also fulfil “classical” environmental
regulations (EIA).

                                                          
1 ICRP: The International Commission for Radiological Protection
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2. Objectives

One of the main objectives of SAFIR-2 according to the methodological R&D programme is
to establish whether one safe and feasible deep disposal solution exists in Belgium without prejudging
the implementation site. The status in the methodological R&D of the various host formations/site in
Belgium is: (i) the Boom Clay as the reference host formation within the reference site Mol/Dessel
nuclear zone and (ii) the Ypresian Clays as the alternative host formation beneath the Doel nuclear
zone as the alternative site.

The figure 1 hereafter shows the successive steps of the process in order to open the dialogue on the
chosen option.
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One prime factor in SAFIR-2 is to reinforce the scientific and technical foundations of the
deep disposal. Within the step-wise process, SAFIR-2 does not intend to provide a status on all the
topics to be considered for deep disposal (e.g all type of waste, operational and long-term safety.). It
focuses on the feasibility of the disposal system according to the following issues:

•  The reference host rock will be considered as the key barrier;
•  The vitrified HLW and spent fuel will be studied;
•  The interactions between the various components will be considered;
•  No priority will be given to the disposal operations and the associated operational safety.
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3. SAFIR-2 and its review

As mentioned previously, SAFIR-2 aims to inform the authorities on the technical and
scientific aspects of disposal of HLW in poorly indurate clay such as the Boom Clay. In the
framework of the step-wise process that is necessary to build confidence in the project; it provides the
basis for future exchanges with the regulators as well as a technical support for dialogue with the
various stakeholders.

At the moment (October 2001) the draft is internally available as a support for the review by
a national scientific committee, which was finished in July 2001. The committee was created by
ONDRAF’s Board of Directors and consisted of mostly academic Belgian experts. The resulting final
version will be available early 2002. Three levels of publication are foreseen: a technical overview
report of 200 pages, the main report (1500 pages) and a 20-page brochure.

The committee generally agreed with the technical R&D priorities proposed in the SAFIR 2
report, but recommended additionally that integration of technical and societal aspects should be a
priority of the next phase of the programme. The committee also recommended that a future research
programme should compare the option of deep disposal with other strategies for long-term
management of radioactive wastes. It was suggested that a strategic environmental assessment might
provide an appropriate tool for comparing alternative management strategies, and would enable
societal dimensions also to be addressed.

Finally, the committee formulated recommendations for the technical R&D priorities, such
as a better definition of the source term and the control, of its characteristics (inventory).

In the final version ONDRAF will take into account these recommendations. Some
difficulties related to the functioning of the committee have been identified, such the mass of data and
information to be discussed, the complexity and multidisciplinary of the subject, the way to deal with
long term safety and robustness, the basic sciences approach versus the development of a project.

4. Key issues and recommendations for further R&D

As indicated before, one of the objectives of SAFIR2 is to emphasise the key issues for
building confidence in the deep disposal and make recommendations for each of these key issues.

Host formation

The host formation plays a key role in the multi barrier system. The favourable properties for
the host formation are the diffusion-controlled transport of solutes, the high sorption capacity; the
geochemical conditions and the high geochemical and mechanical buffering capacity to maintain these
favourable properties over a long period of time.

However, for assessing and improving confidence in the long-term safety, it is important to
ensure:

•  An adequate understanding of the migration processes that currently occur;

•  An evaluation of the stability of the favourable conditions, in particular the roles of
discontinuities on flow and the transport and the long-term evolution of the geochemical
conditions in the clay;
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•  The manner in which the properties and geochemical conditions in the host rock are
affected by the THMC induced perturbations into the repository (iv) and a better
integration of geoscientific views.

Design

The description and justification of the design bases chosen in consistency with the various
constraints are keys issues in the confidence building. The future programme must focus on practical
aspects (feasibility issues, direct demonstration). As regards the overpack, the importance of
understanding the durability/corrosion processes is emphasised. Also, the approach focusing on
“corrosion resistance” must evolve to a “corrosion prevention approach”. The future programme on
repository design must be extended to all types of wastes. The report underlines the need for further
research on compatibility aspects; mainly for the bitumized waste and the gas production versus the
design responses.

Retrievability and monitoring will need further attention in the future works.

Safety Assessment

The Safety Assessment is a key part of the report and gathers the knowledge built up during
the period 1990-2000. However some studies need to be performed at the next phase of the stepwise
process. For instance, considering the scenario analysis, the alterated evolutions such as the global
warming, the human intrusions need to be developed. The report also underlines the need to improve
the uncertainty analysis and the use of alternative safety and performances indicators. The
transparency on codes, uncertainties and data sources is also seen as a key issue for building
confidence in the safety assessment.

The problem on the possible transferability of the methodological R&D to the Ypresian was
also highlighted in particular regarding the safety and feasibility issues. Finally, knowledge
management is considered as a key issue of an efficient programme and for transfers of the
information over the long time.

5. Proposed way forward

SAFIR-2 is one step in the overall step-wise process for a repository in Belgium. Further
development of the characterisation, assessment and implementation methodologies will be carried out
focussing on the reference host formation and site. Additionally, the PRACLAY demonstration
experiment (1995 to 2015) is seen as a transition towards a pre-project phase. This pre-project would
start around 2017 and will be formation and site specific. The first Safety Case report that will be
based on the PRACLAY design options is planned by 2010. The 2nd iteration of a Safety Case will
integrate the results of PRACLAY. It will support the decision to enter a site-specific pre-project
phase. This second iteration will be around 2017.

Finally, the integration of the technical and societal dimensions will to be based on the
principles of sustainable management of waste, on a broad dialogue, on a continuous R&D programme
and on a strategic environmental impact assessment.


