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Abstract. Earlier this year the final report of the CORA Commission on retrievable disposal of radioactive waste
was published. It confirmed the technical feasibility of retrievable repository concepts in the deep underground.
Rock salt and sedimentary clay were considered as potential host rocks for such a repository. It is recommended,
among other things, that subsequent research programmes should focus on stakeholder identification and
involvement in a stepwise decision-making process of waste disposal.

1. INTRODUCTION

Research to the suitability of salt formations in the deep underground in the northern part of
the country started more than 25 years ago. On the basis of the geological information
available it was concluded that a few sites could meet the required safety criteria (adequate
dimensions of the host rock, geological stability, adequate protection of the biosphere,
absence of aquifers etc.) and were, in principle, considered to be suitable for the purpose.

In subsequent studies, carried out under the framework of the OPLA 1 and OPLA 1A national
research programmes, safety assessments were performed on the basis of release scenario's
utilising increasingly refined sets of features, events and processes (FEPs). The main
accomplishment of the OPLA programmes was the reduction of the margin of uncertainty in
the outcome of the safety assessments. However, due to the strong opposition of both
environmental groups and the local population exploration of specific sites could not be
undertaken. For the safety assessments generic data were used. Up to the present day no
change has occurred in this situation.

Decisions with respect to disposal of the radioactive waste are deferred until it can be
reasonably ensured that there is broad public confidence in the safety of an underground
repository. In abeyance of a final decision an engineered surface facility was commissioned
for storage of radioactive waste with a capacity to accommodate all waste generated in a
period of 50-100 years. This storage facility operated by the Central Organisation for
Radioactive Waste (COVRA) is currently in operation for low - and medium level radioactive
waste while a building for high level waste is under construction.

2. THE POSITION PAPER OF THE GOVERNMENT

In 1993 the government adopted a position paper on the long-term underground disposal of
radioactive and other highly toxic waste, which was presented to parliament, and which now
forms the basis for the further development of a national radioactive waste management
policy: any underground disposal facility to be constructed shall be designed in such a way
that each single step in the process can be reversed. The consequence of this position is that
retrieval of the waste, if deemed necessary for whatever reason, is always possible.

The overriding reasons for introducing the concept of retrievability were derived from
considerations of sustainable development. Waste is considered a non-sustainable commodity
and its arising should be prevented. If prevention is not possible, the reuse and/or recycling of
this waste is the preferred option. By disposing of the waste in a retrievable way, its eventual
management will be passed on to future generations which will thus be enabled to make their
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own decisions. This could include the application of more sustainable management options if
such technologies become available. The emplacement of the waste in the deep underground
ensures a fail-safe situation in case of negligence or social disruption.

On the strength of this position it was decided that follow-up research should be tailored to the
elaboration of disposal concepts which meet the requirement of retrievability. It was also
decided that other options than disposal in salt be considered, including disposal in deep clay
deposits and long-term surface storage.

3. THE CORA RESEARCH PROGRAMME

The CORA research programme has been concluded recently with the publication of its final
report. It was envisaged to overseeing and co-ordinating all research related to retrievable
radioactive waste disposal. Its terms of reference are the following:

(1) To broaden the scope to other relevant host rock materials than salt. In particular the
suitability of tertiary clay which is an abundant host rock material in the Netherlands has
been taken into account.

(2) To further explore the impact of the principle of retrievability of radioactive waste from
a repository and in particular to focus attention on:

(a) feasibility of construction of a retrievable repository in different host rock materials and
time-dependence of the structural requirements.

(b) safety implications of various retrievable options on the long-term containment function
of the repository.

(c) additional investment cost and maintenance costs of retrievable repositories in different
host rocks.

(3) To investigate the possibilities of extended surface storage of radioactive waste.

(4) To maintain and possibly intensify the international co-operation in research related to
radioactive waste disposal by participation in international projects.

Although the CORA programme focused on reprocessed high level waste (HLW) the safety
assessment also covered direct disposal of spent fuel from the research reactors. While deep
underground disposal is also envisaged for all low- and intermediate level waste (LILW) in
the original disposal concepts, it has not yet been established that the requirement of
retrievability should equally apply to this waste category.

The main conclusions of the CORA report are summarised below:

— Retrieval of radioactive waste from salt and clay repositories is technically feasible. The
disposal concept envisages the construction of short, horizontal disposal cells in which
one HLW canister is placed.

— Safety criteria can be met; even in a situation of neglect the maximum radiation dose
which an individual can incur remains far below 10 ^Sv/a.

— Structural adjustments to the repository design are required to ensure accessibility; this
is particularly applicable to a repository in clay which needs additional support to
prevent borehole converging and eventually the collapse of the disposal drifts.

— Costs are higher than those for a non-retrievable repository, mainly due to maintenance
of accessibility of the disposal drifts.
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Although it was not included in the terms of reference the CORA programme also addressed
the social aspects in a scoping study among local environmental organisations. In particular
the ethical aspects of two different management options for radioactive waste — long term
storage vs. retrievable disposal — were considered. Although this study may not be
representative for a broader public including other institutions with social or ideological
objectives, some preliminary conclusions can be drawn:

— The radioactive waste problem is strongly associated with the negative image of nuclear
power. As such, underground disposal is rejected on ethical grounds since nuclear
power is considered unethical and a solution for radioactive waste could revitalise the
use of nuclear power.

— Permanent control by the government is considered as the least harmful management
option, although the probability of social instability is recognised as a liability for which
no solution can be provided.

— However, it is a start of stakeholder involvement.

4. RECOMMENDATIONS FOR FURTHER RESEARCH

Since a provision has been created for the long term storage of radioactive waste with
COVRA, there is no urgency to select a specific disposal site. Rather, further research is
recommended covering both technical and social aspects. It is also recommended to validate
some of the results of the model studies under field conditions. For that purpose co-operation
with other countries, particularly by joint projects in underground laboratories is foreseen.

As regards other technical aspects it is recommended that attention be given to monitoring
requirements in retrievable repositories. Monitoring requirements could apply for:

— Radiological protection.
— Environmental protection.
— Operational safety.
— Safeguards purposes.
— Confidence building in the repository design.

The monitoring needs both in the pre-closure and in the post-closure phase of the repository
should be assessed as well as the periods for which such monitoring should be maintained.
Both retrievability and repository monitoring can be considered as elements in the confidence-
building process.

As regards the social aspects, it is recommended that research be focused on the identification
of all relevant stakeholders involved in radioactive waste disposal. Participation in
international working parties on this subject is considered as a valuable step in this process.
The development of an incremental decision-making procedure, involving all stakeholders in
an early stage under independent supervision, is also recommended as a necessary step prior
to the actual selection of a disposal site. This will enable a debate without any preconceived
ideas and without the pressure of an imminent decision.

5. THE NEXT STEPS

It is expected that the government will again determine a formal position on the basis of the
results and recommendations of the CORA research programme.
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