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Abstract

All radioactive waste produced in the Netherlands is managed by COVRA, the central organization
for radioactive waste. The Netherlands forms a good example of a country with a small and in the
near future ending nuclear power programme. However, radioisotope production, nuclear research
and other industrial activities will continue to produce radioactive waste. For the small volume, but
broad spectrum of radioactive waste, the Netherlands has developed a management system based on
the principles to isolate, to control and to monitor the waste. Long term storage is an important
element in the management strategy that will ultimately result in final removal of the waste. Since the
waste will remain retrievable for a long time, new technologies and new disposal options can be
applied when available and feasible.

1. INTRODUCTION

In The Netherlands there are some 200 producers pf radioactive waste, varying from research
establishments, all sorts of industries and hospitals. Most of them generate only small volumes of low
and medium level waste. These small volumes however cover a wide range of waste forms: solids,
liquids of all natures, slurries, animal carcasses, machines, equipment, sealed sources etc. Some ore
processing industries and an unranium enrichment facility generate larger volumes of solid low level
radioactive material. Small volumes of high level waste are, or were, produced by the nuclear power
plants and by the research reactors. Research reactors at Petten and Delft were constructed in the late
fifties. In the late sixties and early seventies, two nuclear power plants in Dodewaard and Borsele
started producing electricity. The Dodewaard reactor was shut down in 1997 while the Borsele plant
is scheduled to be closed in 2004 as the result of a political decision. This date may however be
reconsidered in view of the debate on the reduction of green house gases. The research reactor at
Petten is also used for radioisotope production: as an example large quantities of molybdenum for
medical use are produced here.

2. ISOLATE, CONTROL AND MONITOR.

Waste prevention and reuse of materials is an important environmental goal. But when the
production of hazardous waste is unavoidable then these materials must be isolated, controlled and
monitored. Of course this philosophy is also to be applied to radioactive waste management.

Since 1984 the government of The Netherlands follows a straight forward policy based on the
above-mentioned philosophy. The main elements of this philosophy are:
all kinds and categories of radioactive waste will be stored for at least 100 years above
ground, in engineered structures, which allow retrieval at all times;
this long-term storage, together with a central treatment facility is considered as a normal
industrial activity and will be located on one single site;
research will be performed on final disposal possibilities within the Netherlands or within an
international framework;
the Central Organisation for Radioactive Waste (COVRA) will take care of all the wastes
produced.
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Direct disposal is not yet feasible in The Netherlands. A disposal site for this type of
hazardous waste is not available, the public acceptability for deep geologic disposal is low and the
small volumes of waste available for direct disposal do not require an immediate final solution. Also
the financial burden of a direct disposal facility is prohibitive for the samll quantities concerned. The
money can however be generated when a capital frowth fund is allowed to grow over a substantial
time period.

The small quantities of waste can easily be isolated from the environment by storing them for
a long time in buildings. Such long term storage also allows for the application of future international
or regional disposal solutions or even completely new techniques to remove the hazardous
constituents.

The choice to store for a long time was well considered and was not taken as a 'wait and see'
option. This is clearly demonstrated by the fact that integral parts of the policy are: the establishment
of the capital growth fund and a clear choice for the ownership of the waste within COVRA. This
policy does not leave the burden of waste generated today to future generations. Only the execution
of the disposal is left as a task for the future. All the waste will be kept at one site, well isolated from
the environment, well controlled and well monitored. The waste is fully retrievable and a disposal
solution is at principle already available. The money needed will become available in the capital
growth fund. Implementation of this policy meant establishing COVRA as waste management
organisation, finding a site, licensing, construction and commissioning of facilities. The facilities for
low and medium level waste are in operation, the facility for high level waste is under construction
and will be ready to receive waste in 2004.

3. COVRA

COVRA has been set up as a joint venture between the major producers of radioactive waste in the
country and the government. Its only statutory task is to execute the policy of the government with
respect to radioactive waste. This means more specifically:

collection and shipment of the radioactive waste;
treatment and conditioning of low- and medium-level radioactive waste;
storage of all categories of waste in buildings;
monitor the environmental impact of treatment and storage;
advise government on matters related to final disposal policy or other possibilities;
execute in the future the final option to be chosen by government;
stimulate and perform research and development necessary for the final removal;
contribute to national and international work in advisory committees;
informing the public about the management of radioactive waste.

COVRA has a site available of about 30 ha at the industrial area Vlissingen-Oost. This site
offers enough space for the existing waste and the waste expected to be produced in the nest century.
Here COVRA operates a facility for the treatment of low- and medium-level waste. The facility was
erected between 1990 and 1992 and it includes the following:

an office building including an exhibition centre;
a building for the treatment of low- and medium- level wastes;
various storage buildings for conditioned low- and medium-level waste.

For the handling and storage of high level waste the construction of a naturally cooled storage
vault started early 1999. The first shipment of conditioned high-level waste from reprocessing is
scheduled in the year 2004. A lay-out of the facilities as present in 2000 is given in Figure 1. In the
same figure also the situation for the completely filled site is given, which will be reached after 2100.
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4. LOW AND MEDIUM LEVEL WASTE

Annually some 300 cubic meter of conditioned low and medium level waste is produced.
Most of it is conditioned at the COVRA facilities. Resins and evaporator sludges are directly
conditioned at the nuclear power plant. In the treatment building various installations are available,
such as super compactor, a dedicated incinerator for biological waste, a dedicated incinerator for
organic liquids, shearing and cutting installations, a cementing station and a waste water treatment
system. At the moment COVRA operates three storage units, each unit has a capacity for
approximately 5000 cubic meters conditioned waste. The three storage units are connected by a
reception bay. A fourth unit can be built and connected with the central reception bay when needed in
the future. Blocks of waste packages are placed in rows, which leave open corridors for inspection.
Lower dose rate packages are stored along the outer walls of the modules, and on the top layers in
order to provide additional shielding for higher dose rate packages at the interior. Humidity in the
storage building is kept at a low level in order to prevent condensation of air moisture on the
packages.

Over a period of 100 years the total volume of low and medium level waste that has to be
stored, including low and medium level waste from reprocessing and including the waste from
decommissioning is 60,000 cubic meters. At the site there is room available for sixteen storage units.

5. LOW LEVEL WASTE FROM ORE PROCESSING

Relatively large volumes of low level radioactive waste are produced in the ore processing
industry. The natural radioactivity present in ores is concentrated in some of the process streams
leading to specific activities of some thousands of becquerel. Generally this waste is generated in the
form of a relatively stable product, such as a slag, for which no further conditioning is needed. In the
uranium enrichment industry depleted uranium is formed. When this is present in a stable form such
as uraniumoxide, it can be stored directly. Future use of this material can not be excluded. The waste
from ore processing industry and the depleted uranium is stored in containers with a volume of
several cubic meters. These will be stored in buildings which have a capacity for 35,000 cubic meters
each. At COVRA's premises four of these storage buildings can be constructed.

6. HIGH LEVEL WASTE

All the spent fuel of the Dodewaard plant will be reprocessed in the United Kingdom while
that of the Borsele plant will be reprocessed by Cogema in France. The resulting reprocessing waste
will be sent back to the Netherlands. The vitrified residues, cemented hulls and endcaps or compacted
hulls and endcups and other high level cemented waste will be stored in a storage vault that is now
under construction. Also the high and low enriched spent fuel from the research reactors and some
other high level waste from research activities will be stored in this building.

A distinction is made between heat and non-heat generating waste, since the former category
requires cooling. The non-heat generating waste is, remotely controlled, stacked in well shielded
storage areas. The heat generating waste such as the vitrified residues, will be put into vertical storage
wells cooled by natural ventilation. This method is proven technology in the storage facilities of
BNFL at Sellafield and of Cogema at La Hague. The spent fuel elements of the research reactors are
delivered to COVRA in a cask containing a basket with circa 30 elements. The basket with elements
is removed from the cask and placed in a steel canister, which is welded tight and filled with an inert
gas. These sealed canisters are placed in wells, in the same way as the vitrified residues. The wells
will be filled with an inert gas to prevent corrosion of canisters with spent fuel elements or vitrified
waste.

In the design of the storage vault all accidents with a frequency of occurrence larger than once
per million years were taken into account. These accidents may not cause radiological damage to the
environment.
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7. CONCLUSION

In the past fifteen years The Netherlands followed a straightforward and clear line to
implement the governmental policy to manage the relatively small volume of radioactive waste
generated in this country. The implementation of this policy is now complemented and this means
that a management system for at least the next 100 years is in full operation.

Figure 1: Layout of the COVRA facilities in 2000 and the possible situation in 2100.
1 - office building and exhibition centre; 2 - building for the treatment of low and medium level
waste; 3 - storage building for conditioned low and medium level waste; 4 - storage building for high
level waste; 5- storage building for low level waste from the ore processing industry or depleted
uranium.
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