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Abstract

Untill the international moratorium of 1983, Belgium relied on sea disposal for its low-level
waste. Since then, ONDRAF/NIRAS, the Belgian waste management agency, has launched
studies to look for land-based solutions. These studies, which are still on-going, have gone
through various phases. The sometimes harsh reactions in public opinion and the
recommendations of independent experts, however, progressively led ONDRAF/NIRAS to
question its work methodology.

January 16, 1998 was a milestone in Belgian's nuclear waste management. On that day, the
Belgian federal government opted for a final, or potentially final, solution for the long-term
management of short-lived, low-level radioactive waste, a solution that also had to be
progressive, flexible, and reversible. At the same time, the government entrusted new
missions to ONDRAF/NIRAS - in particular that of developing methods to enable the integration
of final repository project proposals at the local level - and restricted the number of potential
sites for final disposal to the four already existing nuclear sites in Belgium and to possibly
interested local districts.

The government's decision of January 16, 1998, forced ONDRAF/NIRAS to change its strategy.
It set up a new work programme and worked out an innovative methodology. This new
methodology aims to generate, at the level of the interested towns and villages, draft projects
for a final repository supported by a wide public consensus.

Nuclear Belgium in a nutshell

Radioactive waste management in Belgium is taken care of by ONDRAF/NIRAS, the Belgian
Agency of Radioactive Waste and Enriched Fissile Materials. ONDRAF/NIRAS is a public
institution, responsible since 1980 for the safe management of all radioactive waste produced
in Belgium, including the management of excess enriched fissile materials and the
decommissioning of closed down nuclear facilities. Under the supervision of the competent
authorities, it coordinates and manages various industrial and research activities that are
carried out by third parties and aim to protect the present and future generations from the
potential dangers of radioactive waste.

545



Most of the radioactive waste comes from routine industrial, scientific or medical activities.
However, an increasing share of it will be generated in the future by the decommissioning of
closed down nuclear facilities.

Routine radioactive waste comes for about 80% from the electronuclear sector, and primarily
from the operation of the seven nuclear reacjors of Doel and Tihange. With a nominal power
of 5,7 GWe, these reactors delivered 55% of the national electricity production in 1999.
Three other areas of the nuclear sector also produce waste: fuel fabrication (by Belgonucleaire
and FBFC International), Belgian spent fuel reprocessing (by the French company COGEMA,
for Synatom) and nuclear research (by SCK-CEN, the universities and the Institute for
Reference Materials and Measurements). Finally, the non-nuclear industry, agriculture,
scientific research and the medical world also produce radioactive waste. At the end of June
1999, Belgium's stock of conditioned waste was as follows: 10 845 m3 of A waste (low-level
and short-lived), 3 786 m3 of B waste (intermediate-level or long-lived low-level), 215 m3 of
C waste (high-level and long-lived). These wastes are in safe interim storage at Belgoprocess,
the industrial subsidiary of ONDRAF/NIRAS, located in Mol-Dessel. ONDRAF/NIRAS evaluates
the total volume of A waste that will be produced from now till 2060, i.e. the end of the
dismantling activities, at 60 000 m3. This evaluation is based on the complete dismantling of
each of the seven Belgian nuclear reactors after their exploitation period of forty years. It also
implies that the non nuclear industry and the medical world will continue to use radioelements
at the present rate. The total volume of dismantling waste is evaluated at 26.000 m3. Even if
Belgium would decide today to close the nuclear power plants immediately, 2/3 of the overall
category A waste volume already exists.

Fifteen years of lowel-level radioactive waste management

Since the constitution of ONDRAF/NIRAS, low-level radioactive waste management has been at
the centre of its major concerns. Not only was it the most important volume of radioactive
wastes concerned - even if this importance is relative with respect to the volumes of other
wastes produced by our industrialized society - but moreover, sea disposal of conditioned
low-level waste, practised on a regular basis in Belgium until the early eighties, became
indeed very uncertain, when Belgium decided to adhere to the international moratorium of
1983 agreed upon between the signatory countries of the London Convention on sea
pollution. Since then, sea disposal has been banned within the frame of an international
convention.

In 1983, ONDRAF/NIRAS had to ensure the continuity of the management of radioactive waste
produced by the nuclear fuel cycle - nuclear power stations, nuclear fuel manufacturing
plants, research - and by the applications of radioisotopes in the medical, industrial and
agricultural sectors.

It soon turned out that no international solutions existed. At the time, the various European
countries using nuclear energy had not decided yet which solution to adopt for the long term
management of their waste, except maybe France, that already operated the surface repository
of the "Centre de La Manche", adjacent to the COGEMA plant, Great Britain, that operated
the trench repository in Drigg, and in a certain sense also Germany, that operated an
experimental repository in a salt formation at Asse. Not only was none of these disposal sites
accessible for foreign wastes, but by all means, it was clear that the new long-term repository
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concepts would be very different: Soulaines (France), El Cabril (Spain) and Rokkasho-Mura
(Japan) were indeed already either embryonic, or in the concept or project phase.

The first strategic choice NIRAS/ONDRAF had to make, as soon as sea disposal was
interrupted, was a double one. Should the produced waste be stored in its crude form,
awaiting the definition of a new final destination on land_ and the acceptance thereof by the
authorities ? If not, how should the waste conditioning processes, initially aimed at sea
disposal, be adapted in view of ensuring a safe long-term waste management, that was
however not known yet ?

It soon turned out that the time needed for developing a final solution on land for wastes that
were earlier intended for sea disposal, was such that their interim storage in their crude,
unstabilized form could not be considered.

Consequently, ONDRAF/NIRAS has developed and implemented a methodology of waste
treatment and conditioning and of stabilization of the treatment residues into concrete and
bitumen matrices, and of packaging these matrices into quality standard drums. Once the
stabilization of the low-level and short-lived wastes, as well as their interim storage was
ensured for several decades, ONDRAF/NIRAS could concentrate on the development of
solutions for the long-term management of these wastes.

These solutions are not manifold. All along the research and study efforts that have been
made ever since, four solutions emerged:

1. Surface disposal in a geologically and hydrologically favourable area for low-level waste
of which the content of radioisotopes with a long half-life is sufficiently low, so that it
may be considered that its harmful effects will die out after a maximum of 300 years.
This solution might persuade ONDRAF/NIRAS to leave the existing nuclear sites, since these
sites do not necessarily have a favourable geology or hydrology.

2. Surface disposal in a geologically and hydrologically less favourable area, for the same
type of waste, on the condition that the integration of all technical actions taken during the
treatment, conditioning and packaging of the waste, and in the facilities in which the
waste is sheltered from aggression by air and water, will result in a safe and acceptable
situation in the long term. This approach could be basically conceivable at some of the
existing nuclear sites.

3. Disposal of the overall volume of low-level waste in existing underground cavities, e.g.
the coal mines in Limburg that were closed at the end of the eighties.

4. Disposal in new galleries, excavated in deep geological formations, which are considered
as a potential host rock for high-level radioactive waste. For Belgium, essentially deep
clay layers are concerned, and more particularly the Boom clay layer, in which a
laboratory was excavated at a depth of 220 m below the SCK-CEN site in Mol. It is the
only laboratory in the world at this depth in clay. Research in this laboratory has been
developed since the beginning of the 1980s.

ONDRAF/NIRAS's first study on the final disposal of short-lived low-level radioactive waste
considered three options: disposal in old coal mines or quarries, shallow-land burial, and deep
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geological disposal. The corresponding final report, the NIROND 90-01 report [1], published
in 1990, concluded that shallow-land burial was the most promising of the three proposed
options in terms of technical feasibility, safety, and cost. It rejected the mines or quarries
option, which was in fact no more than a type of deep disposal, due to perturbations of the
geological formations as a result of the mining activities. It furthermore mentioned that the
studies on the Boom clay carried out in Mol demonstrated the need for additional research on
the chemical compatibility of the waste with the deep underground. ONDRAF/NIRAS therefore
decided, after approval by its regulatory authority, to focus its efforts on surface disposal.

The studies carried out between 1990 and 1993 aimed to assess the technical feasibility of the
construction of a surface repository on various types of favourable geological formations.
The results were recorded in the NIROND 94-04 report [2], published in 1994. This report
concluded the feasibility of disposing at surface level at least 60% of the short-lived low-level
radioactive waste produced in Belgium, while strictly following the recommendations of the
various relevant international organizations. It also identified 98 zones on the Belgian
territory as potentially suitable, according to the bibliographical survey carried out, to host a
surface repository for short-lived low-level radioactive waste.

The 1994 report was rejected unanimously by all the local councils concerned by the 98
zones. To its surprise, ONDRAF/NIRAS had caused a general outcry. And yet, had it not been
given the responsibility to develop and propose, through an objective and rational approach, a
safe solution to the radioactive waste problem ?

Neither the political authorities nor ONDRAF/NIRAS had realized in due time what the
implications were in the field of public consensus when it turned out to be necessary to look
for a favourable geology outside the existing nuclear sites. As a result, the publication of the
NIROND 94-04 report in April 1994 lead to a public deadlock.

When technique is confronted with local sensitivities

The working method that ONDRAF/NIRAS applied in the past, aimed to select the future
disposal site for low-level and short-lived waste on the basis of a scientific approach that had
been carefully worked out by its experts. At that time, ONDRAF/NIRAS thought - maybe rather
naively - that the actual implantation of a repository would cause no problems once it had
conclusively been proven that the chosen site was, from a technical point of view, one of the
best possible choices. ONDRAF/NIRAS looked for a solution for the radioactive waste problem
in an objective and rational manner. Gradually, ONDRAF/NIRAS realized that important
parameters were missing in its mathematical model. The implantation of a disposal
infrastructure would inevitably have economic, social and ecological consequences. These
parameters were, however, impossible to calculate within the modelling.

In 1995, anxious to unlock the situation, the federal government commissioned a study by
ONDRAF/NIRAS on the possible alternatives to surface disposal. The final report, the NIROND
97-04 report [3], published in 1997, compared surface disposal with deep disposal and
prolonged interim storage. It recommended that the federal government should base its
decision on ethical considerations. Indeed, ONDRAF/NIRAS supports the view that the current
generations are responsible to make sure that the future generations will not have to take care
actively of the management of the radioactive waste they will have inherited.
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All the disposal methods that are being considered nowadays all over the world, are based on
two principles: the natural decay of radioactivity in time and the confinement of radioactive
waste using successive artificial and natural barriers. The gradual decay of radioactivity is a
well-known natural phenomenon that allows a precise prognosis of the time that is needed
before the conditioned waste of a specific category no longer constitutes a radiological
hazard. It is therefore important to isolate the waste from the environment and to prevent the
radioelements it contains from entering the environment during this period. The succession of
multiple barriers, as if it were a Russian doll, allows to isolate the waste from the
environment. Independently from each other, these different types of successive barriers all
help to limit the spreading of radioactive substances in the biosphere, so that the radiological
effect of the buried waste is negligible and will remain so compared to the effect of natural
radioactivity. The first two barriers are artificial: they are made up of the waste drum and its
possible overpack and the disposal facility in itself. The third is, of course, the geological
environment in which the first two barriers are incorporated.

The choice of the type of surface or underground disposal depends on the life of the waste it
must contain. Short-lived waste can be disposed of at the surface since it is possible to build
an infrastructure that remains sound enough during the period of about 300 years, when
radioactivity will have decreased enough by natural decay to a level that is acceptable for
public health. This infrastructure should, nevertheless, be closely controlled during that
period. Disposal in deep geological layers was until recently studied for medium- and high-
level or long-lived waste. Nowadays, it is also being considered for low-level and short-lived
waste in conformity with the new missions the federal government entrusted to ONDRAF/NIRAS
in January 1998. In principle, it does not need any long-term surveillance.

According to the concept developed by ONDRAF/NIRAS for surface disposal, the drums of
conditioned waste will be encapsulated in concrete blocks in groups of two or more drums.
These blocks will be buried in units also made out of concrete. Several layers of artificial and
natural watertight materials will protect these units, since water is the only significant vehicle
that can disperse radioactive substances into the environment. The repository units being
filled up and buried under several protective layers, the site will be covered by a layer of
vegetation that will return to the landscape its natural aspect. The repository will be equipped
with drainage tubes allowing to trace potential radioactive leaks in the unlikely case that the
artificial barriers would start to show a premature defect. After about 300 years, it will be
possible to release the site for other uses.

A new work programme, a new methodology

January 16, 1998 is a milestone in Belgium's radioactive waste management policy. On that
day, the Belgian federal government opted for a final or potentially final solution for the long-
term management of low-level, short-lived radioactive waste. The government also wanted
this solution to be implemented in a progressive, flexible, and reversible manner. With this
decision, the prolonged interim storage option was abandoned in favour of either surface
disposal or deep geological disposal.

At the same time, the government entrusted new missions to ONDRAF/NIRAS, the aim of which
is to allow the government to make, around 2001-2002, the necessary technical and economic
choice between surface disposal and deep geological disposal. According to these new
missions, ONDRAF/NIRAS has to develop methods, including management and dialogue
structures, necessary to integrate a repository project at the local level. Furthermore,
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ONDRAF/NIRAS has to limit its investigations to the four already existing nuclear zones in
Belgium, namely Doel, Fleurus, Mol-Dessel, and Tihange, and to the local towns or villages
that are interested in preliminary field studies.

Begin 1998, ONDRAF/NIRAS set up a new work programme and developed an entirely new
work methodology. As it was understood that the best way to take the interests of all parties
into account is to involve them in the decision making process of the project, .ONDRAF/NIRAS
developed the idea of local partnerships. Any party that could be directly affected by a
collective decision, should have a say in it. Another innovative aspect of this new
methodology is that of integration: an integration at the local level enabling the development
of draft repository projects creating new perspectives for the regions concerned.

Extending over four to five years, ONDRAF/NIRAS'S new work programme assumes the active
participation of all the interested local representatives. The following procedure was adopted:

Step 1. Localities with nuclear activities or that show an interest in the project, are screened
to ascertain that the construction of a safe repository is technically feasible on their
territory.

Step 2. In the localities that pass this entrance exam, a local partnership is established with
the mandate to work out, over a period of two years, plans for the local disposal
project. The integrated project should fit into the development perspectives of the
region, should reflect local needs and aspirations, and should secure safety. To
ensure that such is the case, the partnership involves local authorities, representatives
of local economic and socid-cultural agents and a representative of ONDRAF/NIRAS.

Step 3. The projects elaborated by the different partnerships are submitted to panels of
experts who comment on the technical, economical, socio-cultural and ecological
merits of the proposals.

Step 4. The national authorities (the federal government) make the final choice.

At present, partnerships have been formed with the municipalities of Dessel and Mol and
another one is on the verge of being formed. In each of the municipalities involved, a
university research team of the "Universitaire Instelling Antwerpen" (UIA) and of the
"Fondation Universitaire Luxembourgeoise" (FUL) conducts interviews to map the local
social and economic structure. This will lead to a proposal on how the partnership should be
constituted and on who could be asked to participate in the different working groups that will
do the bulk of the work.

The local partnerships are representative

The local partnerships proposed by ONDRAF/NIRAS bring together representatives from all the
interested local actors and of ONDRAF/NIRAS. Except for the latter, who is an obligatory
partner because of its legal mission and because it will take the final responsibility for the
repository studies, potential partners have to be domiciled in the town(s) or village(s)
concerned.

Local representatives are first of all the local councils, either of an isolated town or village, or
of an association of two or more towns or villages. Other potential partners are local
associations with an ecological, professional or socio-cultural character prepared to commit
themselves to studying and developing a robust draft project, as well as the nuclear operators
in the existing nuclear zones. Groups or individuals who do not belong to the circle of local
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representatives have the possibility to contribute as associated members, and the local
representatives, who are not partners, are able to contribute through the working groups.

Local partnerships should ideally have comparable structures, although they might assume
distinct legal forms because of differing local sensitivities. They total four levels, the precise
designation of which will be determined by the partnership's legal form, and their functioning
is entirely financed by~ONDRAF/NlRAS, though within certain budgetary limits._ These four
levels are :

• The general assembly, that gathers all the partners, represents and legitimizes the
partnership.

• The management committee, the members of which are appointed by the general
assembly, that gathers representatives of the various partners.

• The project co-ordination, which gathers two people appointed by the management
committee, manages and co-ordinates the partnership's activities on a day-to-day basis.

• Finally, the working groups are the real activists of the partnership. They work out the
project proposal in concrete terms, propose and discuss the possible options among
themselves, weigh up the pros and cons, and collect expert opinion. It is at their level that
non-partners are able to contribute if they want to.

The local partnerships are responsible for their projects

The local actors, who are given much freedom, serve as reflection and negotiation forums and
encourage dialogue at the local level. They propose ideas and develop the corresponding
draft projects. They are also responsible for ensuring that the developed repository studies are
integrated in global draft projects, which will have to be supported by a wide social consensus
and will have to benefit the town or village concerned.

Before each partnership will start to conceive its draft project(s) for integrated disposal, it will
gather all the information necessary for a detailed evaluation of the town or village it
represents and of its potential disposal site(s). It will do so with the help of the accompanying
teams of the UIA, the FUL, and ONDRAF/NIRAS. Next, it will carry out an in-depth study of the
technical, socio-economic, environmental, and cultural data thus gathered, before working out
one or possibly more integrated repository draft projects.

Afterwards, the partners will negotiate among themselves the various draft projects proposed.
They will only proceed with a project and develop it up to the model stage if it complies with
two conditions: to be considered safe by ONDRAF/MRAS and to be seen as a strong enough
socio-economic asset in the opinion of the other partners. If one of these two conditions is not
met, the case will be closed. The partnership will also work out financial assessments and
will draw up recommendations for the realization and the operation of its draft project(s). (If,
because of their geology, certain towns or villages appear suitable for hosting both a surface
and a deep repository, the partnership will indeed be entitled to develop two integrated
repository draft projects instead of one.) ONDRAF/NIRAS will of course be responsible for the
technical aspects of the draft projects and will ensure their safety, thus fulfilling its double
role of partner and expert.

The partnership as a whole, and not just ONDRAF/NIRAS, will decide on the priorities and take
the decisions all along the project. It will organize the dialogue and communication between
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partners and will be responsible for keeping the local population informed at all stages of its
work, thereby reinforcing the consensus around it.

At the end of the process, each partnership will have developed one, or possibly two, draft
projects for integrated disposal, together with their respective methods of implementation.
After being evaluated by independent experts in terms of safety, socio-economic added value
and cost, they will have to be approved by the local councils concerned. Afterwards, they will
be submitted to the federal government, together with the corresponding advice, to enable the
authorities to decide, around 2001-2002, which one(s) of the projects it wants to be developed
further.
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Conclusions

Because it has understood that any party that could be affected directly by a collective
decision must be involved in this decision process, ONDRAF/NIRAS has accepted the need to
question its past methodology. By proposing a work methodology based on local partnerships
to come to a safe and acceptable solution for the long-term management of low-level, short-
lived radioactive waste, more room is created to get local participants beyond the stage of
boundless suspicion of anything that is "nuclear". By doing so, the disposal project becomes
an integrated development project with local interests at stake, rather than an externally
imposed project.

ONDRAF/NIRAS now relies on the voluntary participation of the interested local communities.
It wants them to be activists and not merely spectators, and will encourage them to be
dynamic and innovative. In accordance with its legal mission, it will be responsible for the
viability and the safety of the draft projects proposed and will provide its partners with the
necessary financial means and technical support to develop their respective proposals. This
approach should, as it is hoped, enable the Belgian federal government to select, around
2001-2002, the integrated repository draft project(s) that it wants to proceeed with.
ONDRAF/NIRAS will of course take the final responsibility for the safety of the concept, but the
concept's added value and integration at the local level will be the result of the contributions
and efforts of everyone involved.

By proposing this new work methodology, ONDRAF/NIRAS acknowledges the possibility of a
failure. It does indeed take the risk of ending up, in 2001-2002, without any viable draft
project. Should the case arise, the Belgian federal government will have to decide on how to
proceed on.
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