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nor activated, and eventually finish up being treated as standard 

industrial waste. This process, too, complies fully with Belgian 

law. Naturally there must always be proof that any activity 

concentrations are below the limit values defined by law.

Determining concentrations
To ensure a smooth and targeted removal of radioactive waste and 

any released materials, reliable and efficient measuring systems 

and methods are needed to determine activity concentrations. 

This is not limited to a final inspection of the materials produced. 

Robust processes are based on an extensive and qualitative 

on-site measuring programme prior to demolition. Gamma ray 

spectrometry is used to determine which radionuclides are 

present as well as their activity concentrations. This is followed 

by intermediate checks and eventually a final inspection. The 

The decommissioning of nuclear facilities is usually a consequence 

of reaching the end of their life cycles. This end may be the result 

of an economic or political decision, or even an incident. It may 

involve the equipment, the building in which it is housed, or the 

site as a whole. In other words, everything that is classified and 

licensed as nuclear. Often the intended final outcome of the 

decommissioning process is a greenfield site; the site is restored 

to its original condition before the nuclear facility was built. 

For the removal of such materials, the National Institute for 

Radioactive Waste and Enriched Fissile Materials (ONDRAF/

NIRAS) has established qualified procedures based on strict 

acceptance criteria. For instance, it is very important to determine 

the activity concentrations of the radionuclides that are present. 

Nevertheless, most of the materials are neither contaminated 

Decommissioning and Decontamination 
unit at SCK•CEN seeks to develop and 

optimize reliable measurement methods 

for all these stages. 

Wide scope 
The unit is engaged primarily in the 

decommissioning of BR3 (Belgian 

Reactor 3), a pressurized water reactor. 

This is the same type of reactor as the 

commercial reactors built up in Belgium. 

The group is also involved in other 

projects, such as the decommissioning 

of the Belgonucleaire MOX plant and the 

Thetis research reactor at the Nuclear 

Science Institute at Ghent University.

For many of the applications, the unit 

uses measuring devices for on-site 

gamma ray spectrometry, in combi-

nation with modelling. This measurement 

technique has a wide range of applica-

tions, and the experts at SCK•CEN have 

a great deal of experience with it. The 

measuring device, therefore, is used not 

only for regular measurements in compa-

rable internal and external SCK•CEN 

projects, but also for projects that are not 

necessarily connected with decommis-

sioning. Examples include the isotopic 

determination of MOX and the analysis 

of activation products from the irradiation 

of silicon in reactors BR1 and BR2.

How do you dismantle a nuclear facility to 

the point that only greenfield land remains? 

Essentially this can only be achieved by first 

accurately measuring the radioactivity in 

equipment and buildings, and then removing 

these according to best practice whilst creating 

the least possible waste. A new measurement 

method uses on-site gamma ray spectrometry, 

in combination with modelling. The results make 

it easier to direct the flow of demolition materials 

properly.

From nuclear installation  
to greenfield site
SCK•CEN develops a new measurement method

The new method gives 
results for the entire 
surface area, not just 
for a few locations.
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The conventional measurement method consists of taking drilling 

samples from several locations, slicing them, and then breaking and 

grinding them. The resulting powder sample is then characterized 

radiologically. This is a time-consuming task, and only gives results 

for those specific locations, which may not even be representative 

of the entire surface area.

With this in mind, the Decommissioning and Decontamination unit 

developed a new measurement method using on-site gamma 

ray spectrometry, followed by geostatistical interpretation of the 

measurement results. The new method has the advantage that 

it does not damage the concrete and that large surfaces can 

be measured relatively quickly. Above all, it gives results for the 

complete surface area, not just for a few locations.

Of course it is not always easy to reach every place in a facility. 

In 2013, to remedy this problem, the group designed mobile 

structures – a modular elevator – to position the measuring 

equipment easily. A fair amount of engineering was required; proof 

yet again that decommissioning is a multidisciplinary operation.

European research
The development of the measurement 

method to determine depth contamination 

will evolve considerably in the future, as a 

partnership is planned  with other European 

research institutes in the MetroDECOM 

project. Specialists will compare different 

measurement techniques and optimize 

the use of statistical methods. The project 

will also focus on the further development 

of on-site measurement methods for the 

final inspection of buildings.

New measurement method is 
more accurate
How much material has to be removed 

from a radioactively contaminated 

room? On the one hand, the remaining 

structure has to be clean; on the other 

hand, we want to try and keep the 

volume of radioactive waste as small as 

possible. More specifically: What is the 

depth to which a concrete structure has 

been contaminated by caesium-137 (an 

unstable radioisotope of caesium)? The 

answer to this question is important when 

preparing decontamination work.
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