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THE USE OF RADIOACTIVE SUBSTANCES IN THE NETHERLANDS

Jos Th. Hemelaar, Chris J. Huyskens
Eindhoven University of Technology, Health Physics Division
P.0. Box 513, 5600 MB Eindhoven, the Netherlands

INTRODUCTION

Within the framework to study the possibilities to reduce the amount of low
and intermediate 1level radioactive waste, detailed information was collected
about the use of sealed and unsealed radioactive sources in the Netherlands
[He84; He871}.

Information was collected by inquiry amongst licencees (unsealed sources) and by
studying the outstanding licences (sealed sources).

Quantities of radioactive materials will be expressed in terms of activity (GBq)
and in terms of (radio)toxicity (ALI-units). The number of ALI-units is the
quotient of activity and most restrictive value of Annual Limit on Intake for
ingestion with respect to the stochastic effects [IC78].

Relative distributions are given according to type of practice, to radio-
toxicity group and corresponding to the halflife of the respective nuclides. The
classification of nuclides in four radiotoxicity groups is according to direc-
tives of the European Community [EU84)]; classification of nuclides according to
their halflives has been done in five groups; as follows:

Group A: very high toxicity Ti < 10 days

Group B: high toxicity 10 days < T: < 100 days

Group C: moderate toxicity 100 days < T4 < 1000 days

Group D: low toxicity T+ > 1000 days; B/y ~emiters
T > 1000 days; a-—-emiters

SEALED SOURCES

Sealed sources are used at approximately 1200 different locations in the
Netherlands. There are two installations for irradiation purposes with a cobalt
source of 1.5 107 and 1.5 108 GBq respectively. These are excluded in further
evaluations.

Around 15,000 sources comprise a total activity of approximately 6 106 GBq.
Differentiation per nuclide learms that this activity corresponds to 1 10?2 times
the respective ALI values.

For about 2% of the number of sources the source activity is more than 1. TBq;
the accumulated activity for these sources is 97% of the total activity. This
corresponds to 70% of the total toxicity. The 75th percentile value in the
frequency distribution of the number of sources corresponds to a source activity
of 1 GBq. This group represents very low percentage of accumulated activity
(0.03%) and toxicity (0.1%) (see fig.l).

For sealed sources the following types of practice are distinguished:

- measuring and control techniques (me & co)

- medical (medi)

- non-medical radiation sources, gammagraphy and neutron generators (rs, gg, ng)
- education and instruction (edu)

- electric components, deionisation and luminescence (ec,di,lu)

- manufacture of consumer goods (cons)

- a complexity of various types of practices (comp)












