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ABSTRACT 

The Netherlands is a small country in the western part of Europe with modest, yet diverse 
nuclear programme. As a result a wide range of different types of radioactive waste is produced 
by hospitals, research facilities and (nuclear) industry. The challenge for the Netherlands is to 
manage these waste, small in quantity but large in diversity.  

Because of the poor economy of scale, waste management in the Netherlands has focused on 
economy of scope. Waste management activities are centralized in order to pool the available 
resources and competences. All radioactive waste produced in the Netherlands is managed by 
COVRA, the Central Organization for Radioactive Waste. The policy is that all kinds and 
categories of radioactive waste are stored for at least 100 years at one site, above ground in 
engineered structures, which allows retrieval at all times. After the period of long-term storage 
final disposal within the Netherlands or within an international framework will take place. The 
policy in the Netherlands is to facilitate good control over radioactive substances. Any company 
in the Netherlands licensed to work with radioactive materials under the national Nuclear Energy 
Act is bound by law to tender its waste to COVRA.  

This paper explains the Dutch policy for radioactive waste collection, processing, storage, and 
eventual disposal. It uses spent and disused radioactive sealed sources, and other orphan 
radioactive materials as examples. 
 

INTRODUCTION 

Greek philosophers, Plato and Aristotle, emphasized the benefits of small polities. The 
Netherlands is compared to USA a small polity. The country located in the western part of Europe 
measures about 300 kilometers north to south and less than 200 kilometers from west to east. With 
a population of 16.5 million people, it ranks among the most densely populated countries in the 
world. The Netherlands has a developed economy and has been playing an important role in the 
European economy for many centuries. Since the 16th century, shipping, fishing, trade, and 
banking have been leading sectors of the Dutch economy. The Netherlands is one of the world's 10 
leading exporting countries. Foodstuffs form the largest industrial sector. Other major industries 
include chemicals, metallurgy, machinery, electrical goods, and tourism (almost 12 million 
international tourists in 2012). The Netherlands was one of the first countries to have an elected 
parliament, and the country is a founding member of the EU, G-10, NATO, OECD, WTO and a 
part of the trilateral Benelux economic union.  
 
ECONOMY OF SCALE 
 
So small can be beautiful, but small can also be challenging. In The Netherlands there are some 
200 producers of radioactive waste, varying from nuclear power plants, research establishments, 

1 

mailto:hans.codee@covra.nl


WM2014 Conference, March 2-6, 2014, Phoenix, Arizona, USA 

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 processing 
industries generate larger volumes of solid - radioactive material. The concentration of the 
radioactivity is low but the nuclides present are alpha emitting nuclides, which are highly 
radiotoxic. These materials are commonly called NORM or TENORM waste: (Technically 
Enhanced) Naturally Occurring Radioactive Material. The presence of a uranium enrichment plant 
in The Netherlands also results in the production of depleted uranium, which has to be taken care 
of. 
 
Even smaller volumes of high-level waste are produced by the nuclear power plants and by the 
research reactors. Research reactors at Petten and Delft were constructed in the late fifties. The 
research reactor at Petten is also used for radioisotope production: important quantities of 
molybdenum for medical use are produced here. In the late sixties and early seventies two nuclear 
power plants in Dodewaard and Borssele started producing electricity. The Dodewaard reactor 
was shut down in 1997. The Borssele plant will continue to operate as long as safety and 
economics permit: foreseen is a lifetime of sixty years.  
 
As a consequence of this relatively small nuclear program, both the total quantities of spent fuel 
and radioactive waste that have to be managed and the proportion of high-level and long-lived 
waste are modest. The challenge for the Netherlands is to manage these waste, small in quantity 
but large in diversity. 

 
ECONOMY OF SCOPE 

 

Figure 1: aerial view of the COVRA site.  
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Because of the poor economy of scale, waste management in the Netherlands has focused on 
economy of scope. Waste management activities are centralized in order to pool the available 
resources and competences. All radioactive waste produced in the Netherlands is managed by 
COVRA, the Central Organization for Radioactive Waste. Its facilities are located at one site in 
Borsele, in the South-West part of the Netherlands. COVRA has facilities for the interim storage 
of conditioned low-, intermediate- and high-level waste. The latter category includes spent fuel 
of research reactors and waste from reprocessing of spent fuel of NPP’s. COVRA also manages 
radioactive waste from non-nuclear origin. The interim storage period lasts for at least 100 years. 
 

POLICY 

The policy in the Netherlands is to facilitate good control over radioactive substances. The basic 
legislation governing nuclear activities, including all activities with radioactive materials, is 
contained in the Nuclear Energy Act. The application of radioactive materials is permitted only if 
licensed under the Nuclear Energy Act and this act stipulates that a licensee can dispose of its 
waste only by handing it over to the authorized waste management organization. As such the 
Central Organization for Radioactive Waste (COVRA) is the only organization authorized by the 
government of the Netherlands. 

All activities with radioactive substances, excluding shipments, have to comply with the rules 
laid down in the Radiation Protection Decree, which is part of the Nuclear Energy Act. In the 
decree a definition is given for radioactive waste. 

Radioactive waste: a substance can be considered to be waste if for this substance no use, reuse 
or recycling is foreseen and the substance is not to be discharged.  

This definition is in compliance with the IAEA Joint Convention on the Safety of Spent Fuel 
Management and on the Safety of Radioactive Waste Management. In the decree also limits are 
given for exemption and clearance of radioactive materials. The limits are based on the Council 
directive 96/26 of the European Commission. In The Netherlands it has been decided to use the 
same levels for exemption and clearance.  

 
ISOLATE, CONTROL AND MONITOR 

In general, 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 applied to radioactive waste 
management. 

Over almost thirty years already, the government of the Netherlands follows a straightforward 
policy based on the above-mentioned philosophy. The main elements of this policy are: 

• all kinds and categories of radioactive waste are stored for at least 100 years above 
ground, in engineered structures, which allow retrieval at all times; 
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• this long-term storage, together with a central treatment facility is considered as a normal 
industrial activity and is located on one single industrial site; 

• research will be performed on geological disposal possibilities within the Netherlands or 
within an international framework; 

• COVRA takes care of all the wastes produced. 

Long-term storage is essential because direct disposal is not yet feasible in the Netherlands. A 
disposal site for this type of 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 small quantities concerned. The money has to be generated in a capital growth fund that is 
allowed to grow over a substantial time period. 

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: a decision in 
principle for the geological disposal of radioactive waste after interim storage, 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 action is left as a task for the future. A disposal solution is at principle 
available and the money will become available in the capital growth fund. 

 
COVRA 

COVRA has been set up in 1984 as a joint venture between the major producers of radioactive 
waste in the country and the government. Due to the liberalization of the energy-market within the 
EU and because no new nuclear capacity is foreseen, COVRA has become a company fully owned 
by the State in 2002. 
 
Since the beginning, COVRA’s 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 of waste treatment-methods; 
• coordinate national research programme on the geological disposal; 
• contribute to national and international work in advisory committees; 
• inform the public about the management of radioactive waste. 

 
COVRA has a site available of about 25 ha at the industrial area Vlissingen-Oost. This site offers 
enough space for the storage of existing waste and the waste expected to be produced in the next 
hundred years. At this site COVRA operates a facility including the following: 
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• an office building including an exhibition center; 
• a building for the treatment of low and medium level wastes; 
• various storage buildings for low and medium level waste (including NORM waste) and 

for high-level waste. 
 

LOW AND MEDIUM LEVEL WASTE 

Annually some 1000 m3 of low and medium level waste is produced. Most of it is conditioned at 
the COVRA facilities. Only resins and evaporator sludges are directly conditioned with cement 
at the nuclear power plant Borssele. In addition, there is NORM waste such depleted uranium 
and calcinate from phosphor production, which is stored without conditioning. The calcinate and 
the uranium oxide are stable products that do not need to be conditioned to assure safe storage. 
Any additional conditioning would enlarge the volume, would add to the costs and complicate 
potential reuse. 

In the treatment building various installations are available, such as a super compactor, an 
incinerator for biological waste, an incinerator for organic liquids, shearing and cutting 
installations, a cementing station and wastewater treatment systems. Here sources a conditioned 
with concrete. The final conditioned waste form is a cemented package of 200 or 1000 liter. 
These packages are stored in concrete storage buildings. 

 

Figure 2: Blocks of waste packages in the storage building for conditioned waste (LOG) 

At the moment COVRA operates different buildings for the low- and medium-level waste: LOG, 
storage building for conditioned low and medium level waste, COG - storage building for 
calcinate and VOG - storage building for depleted uranium. In the LOG, also conditioned sealed 
sources are stored. The LOG consist of a reception bay which connects the four storage units 
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each unit has a capacity for approximately 5000 m3 conditioned waste. 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 
below 60% in order to prevent condensation of air moisture on the packages. 

 
HIGH-LEVEL WASTE 

All the spent fuel of the Dodewaard plant has been reprocessed by BNFL in the United 
Kingdom. The spent fuel of the Borssele plant will be reprocessed by Cogéma in France. The 
resulting reprocessing waste will be sent back to the Netherlands. The vitrified residues, 
cemented or compacted hulls and endcaps and other high-level cemented waste will be stored in 
a storage vault that was commissioned in 2003. 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 also. 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, is put into 
vertical storage wells cooled by natural ventilation. This method is proven technology in the 
storage facilities of Cogéma at La Hague. 

The spent fuel elements of the research reactors are delivered to COVRA in a cask containing a 
basket with 33 elements. The basket with elements is removed from the cask and placed in a 
steel canister, which is welded tight and filled with helium. These sealed canisters are placed in 
wells, in the same way as the vitrified residues. The wells are filled with argon to prevent 
corrosion. At this moment nine canisters with spent fuel from the research reactors at Petten and 
Delft are stored and 28 canisters with vitrified waste from reprocessing in France. 
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Figure 3: Building for treatment and storage of high-level waste (HABOG) 

 
SEALED SOURCES 

As is the case with radioactive substances, the policy is that the import, manufacturing, transfer, 
storage, use, export, and disposal of radioactive sources (with a radioactivity content in excess of 
the exemption limit) is permitted only if licensed under the Nuclear Energy Act. If a sealed 
source is declared disused, transfer of the source may occur in two different ways: 

1. Transfer to another legal or natural person who is in possession of a valid license for that 
source.  

2. Transfer to the recognized organization for radioactive waste management (COVRA) if 
no further use is foreseen. COVRA takes title of the spent sealed sources, after which 
they are conditioned and kept in storage as low and medium level waste and are destined 
for geological disposal in due time.  

In both cases the licensee is required to keep record of the changes in the license. Regular 
inspections by the official inspection services ensure that individual sources can be tracked 
during their whole useful life by following the chain of records.  

The European Directive (2003/122/Euratom) on high activity sealed sources is implemented in 
the Radiation Protection Decree. The Directive requires that each high activity sealed source is 
licensed, that it is uniquely identified with a number embossed or stamped on the source and that 
countries keep a registry of all license holders and sources. It further provides for financial 
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arrangements to ensure that the costs for management of disused sources are covered, in cases 
where no owner can be identified.  

With a view to enable reuse or recycling of sources the preferred option for management of spent 
sealed sources in the Netherlands is return to the manufacturer. The European Directive on 
transboundary shipments of radioactive waste (2006/117/Euratom) facilitates return of spent 
sealed sources to the manufacturer by excluding such shipments from the scope of application of 
the directive. This option is usually available when sources are replaced by this manufacturer. 
However, if, after discontinuation of a practice, sealed sources cannot be returned to the 
manufacturer, they should be considered as radioactive waste and be delivered to COVRA. 

 
ORPHAN SOURCES 

The Nuclear Energy Act stipulates that orphan sources, for example lost sources, should be 
notified to the mayor of the municipality or the city where the sources are found. Subsequently 
one of the competent inspection services is alerted, which is authorized to impound such source 
and have it transferred to one of three appointed institutes, which are equipped to store the 
source. However, most orphan sources are found during routine radiation monitoring of scrap 
material with portal monitors at scrap yards. 

Since 2002 large metal recycling companies are obliged to detect all incoming loads of metal 
scrap on enhanced radiation levels with portal detectors. The purpose is to monitor all scrap at 
least one time in the Netherlands. In this way it should be prevented that an orphan source 
reaches a foundry and is melted. There are no radiation monitors at points of entry at the borders 
of the Netherlands to detect orphan sources. However, since 2005 in total 40 portal monitors 
have been installed at container terminals in the Rotterdam harbor. These monitors were installed 
on the basis of a Mutual Declaration of Principles between the Netherlands and the United States 
of America to monitor containers for the purpose of detecting and interdicting illicit trafficking 
of nuclear and other radioactive material. In airports handheld radiation monitors are available. 

Orphan sources are not frequently found in the Netherlands. If such an event occurs it is recorded 
as an incident or accident. In principle this information is retrievable by searching the annual 
reports on incidents or unusual events issued by the VROM inspection. Experience shows that 
practically all events involving orphan sources occur during routine monitoring of scrap material 
in scrap yards. The more serious incidents, which have a potential of exposing people, are 
included in the INES database. In 2006 and 2007 a total of three occurrences with a rating of 2 
were reported, involving a container with ladies handbags with buckles containing Co-60 and 
two cases of Cs-137 sources in scrap containers. 

 
SIZE MATTERS 

In (radioactive) waste management focus is on waste minimization. It should be realized that 
developing and implementing safe, sound and affordable solutions requires a certain economy of 
scale, a minimum amount of waste. Managing the small amounts of radioactive waste in 
countries with modest nuclear power programs, such as the Netherlands is difficult. The 
economy-of-scale will force the countries to look for pragmatic solutions with regards to 
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treatment and storage and either to implement long-term storage and wait for decades, and/or to 
share a repository with others.  

The Netherlands followed a straightforward and clear line to meet its challenge to manage the 
small, yet diverse volume of radioactive waste. All types of radioactive waste – including sealed 
sources declared as waste - produced in the Netherlands is managed by a single organization, 
COVRA, at a centralized industrial location. The facilities are in operation to store low-, 
medium- and high-level waste for a period of at least 100 years. COVRA takes over full title of 
the waste and prepares financially, technically and socially the steps to be taken after this period 
of storage.  

The advantage of the approach is that additional costs of prolonged interim storage are relatively 
small and the small volume of waste can easily be kept under control in above ground structures. 
This ‘interim’ storage provides time to let the volume of waste accumulate and to let the amount 
of money, needed for disposal, grow in a capital growth fund. An advantage is also that during 
the next 100 years an international or regional solution may become available. 

When looking for a sufficient economy of scale, it should noted that borders are a man-made 
institution, and as such their shape cannot be taken as part of the physical landscape. The size of 
countries is endogenous to politico-economic forces. When thinking about long-term 
phenomena, such long-run growth, the pattern of international trade, the role of geography for 
economic development, civil wars, political stability, institutional and economic development, 
and one cannot take national borders as given (Alesina 2003). This is certainly true for long-term 
care for radioactive waste. Much can be gained by sharing facilities for treatment and 
conditioning, for storage and for the eventual disposal.   
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