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1. ORGANISATION

The Dutch organisation for nuclear emergency management (Fig. 1) has been described in previous
papers [1,2, 3]. Briefly, the Ministry of Housing, Spatial Planning and Environment (VROM) and the
Ministry of the Interior (BIZA) coordinate the input of all other Ministries and agencies at the
government level, and provide the general strategy for dealing with the situation at hand. Any indication
of a possible nuclear incident may alert the organisation. Signals indicating such incidents are
continuously collected by the Emergency Management Department at VROM in The Hague.

An expert group is permanently available for the evaluation of serious warnings, either via bilateral or
other international contacts (IAEA, EC, neighbouring countries) or through the Dutch early warning
monitoring network via the National Institute of Public Health and the Environment (RIVM). The
chairman of this evaluation group has the authority to decide on whether to start up the National
Organisation for Nuclear Emergency Management. Its start means the installation of a Policy Team of
Cabinet Ministers or their representatives, and the involvement of many authorities and organisations at
the national, provincial and local levels.

For many tasks standard procedures, tested on a regular basis, are available to ensure a coordinated
effort in collecting information. A combination of prognostic modelling techniques and a default
monitoring strategy forms the basis for situation-specific action. Almost all research institutions in the
Netherlands related to radiation protection participate in the technical information organisation. The
Technical Information Group (TIG) coordinates the modelling efforts and the monitoring programme,
and collects all relevant data, either directly, from institutions that are represented as Support Centres in
the TIG, or indirectly, via RIVM. Support Centres are, for instance, the Royal Netherlands
Meteorological Institute (KNMI), the National Institute for Inland Water Management and Waste
Water Treatment (RIZA), the Institute for Quality Control of Agricultural Products (RIKILT) and the
Health Inspectorate of Food and Commodities (IGB/KvW).

The TIG occupies a central position in the flow of technical information and in the preparation of
situational reports and advisory activities for decisions at the policy level. It is supported in this task by
RIVM. An Information and Documentation Centre at RIVM provides model calculations on the
dispersal of emitted radionuclides, effective doses and the prognosis of the accident, and integrates all
monitoring data. Thus the tools are available to validate and possibly improve the model calculations by
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Fig. 1 General outline of the Dutch organisation for nuclear emergency management.

the results of actual measurements. RIVM also provides a coordinated monitoring strategy, in which
three monitoring vans, the National Radioactivity Monitoring Network (NMR) and eight contracted
partner institutes play a key role. These partner institutes are the Nuclear Physics Cyclotron Institute in
Groningen (KVI), the Technical University of Eindhoven (TUE), the Interuniversity Reactor Institute in
Delft (IRI), the Netherlands Energy Research Foundation in Petten (ECN), KEMA in Arnhem,
URENCO Netherlands B.V. in Almelo, DSM Research BV in Geleen, and EPZ, the proprietor of the
nuclear power plant in Borssele (KCB). They are geographically more-or-iess evenly distributed
throughout the country, which provides the means for fast and reliable evaluation of the situation. ECN
is also subcontracted to maintain the local gamma counters and workstations of the NMR and to operate
a monitoring plane. TUE operates a monitoring van by agreement with RIVM. Figure 2 illustrates the
general structure of the monitoring organisation coordinated by RIVM.

2. INTERNATIONAL COOPERATION, TRAINING AND EXERCISES AS A BASIS FOR
ORGANISATIONAL IMPROVEMENTS

The organisation, developed after the Chernobyl accident, was the product of the experiences during this
accident. Evaluation showed commitment to a common emergency management strategy at all levels
and all relevant institutions to be a key factor for success. This conclusion still forms the main principle
in the Dutch organisation for nuclear emergency management. The same principle serves as the basis
for the development of a programme of cooperation with the neighbouring countries, Belgium and
Germany. Regular exchanges of information and collective participation in exercises and cross-border
activities should improve the coordination of monitoring strategies and model calculations to promote a
coordinated effort during real emergencies.
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Fig. 2 Monitoring: RIVM and partner institutes.

An ambitious programme of training and exercises was developed to bring the new organisation up to
standard. Since 1990 one or more exercises have been held yearly at the national level, with many
participants and the involvement of many sections at the provincial and local levels, the regional fire
brigades and the technical information organisation. Further, two technical exercises have already been
organised in cooperation with colleagues from Belgium. These exercises do not only improve the overall
preparedness, but also offer a basis for continuous general evaluation and fine tuning of the organisation
[4].

One of the results of the evaluations has been the definition of a core organisation. This core
organisation is operational in the first period of the accident when "direct" measures have to be taken.
Such measures are directed at mitigating the dose that the population receives via the direct pathways of
external radiation and inhalation. In this stage of the technical information and data collection, the use
of model calculations and extrapolations, with possible application of a variety of "rule-of-thumb"
approaches, prevails. It is expected that in a later stage improved source term and actual monitoring
data will become available which may validate the first-stage results, and may reduce uncertainties in
the evaluation of the situation and improve eventual dose assessments. This is parallelled by a gradual
up-scaling of the organisation as the complexity of the situation increases or a situation develops where
"indirect" measures (directed at the pathways food, drinking water etc.) are becoming more important.

The exercises have also shown the essential role of adequate communication facilities. It is the intention
to provide all participants with access to an on-line information facility with a stan3ardised graphical
presentation module. In the PITER project a so-called Emergency Information System (EIS) is being
tested for its performance in operational circumstances, both for nuclear and non-nuclear accidents. In
developing the EIS instrument cooperation is sought with other European countries in the VISEC
(Visualising ECURIE) project. These projects must act as a trigger for improved ways of graphical data
exchange, thus enhancing efficiency and preventing unnecessary divergence at the European level.
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3. INSTRUMENTATION

The available instrumentation involves the aforementioned monitoring vans and the monitoring plane,
operational models for environmental dispersal and dose calculations, extensive laboratory facilities for
gross and nuclide-specific analysis of radioactivity in air, water, soil and (food) products, and, since
January 1996, the National Radioactivity Monitoring Network (NMR). This automated monitoring
network is the result of an integration of the two monitoring networks for radioactivity in air in
operation in the Netherlands. These networks each had a different goal and function. One network
(LMR) was run by RIVM for the Ministry of Housing, Spatial Planning and Environment, the other
(BMNI) was ran by ECN on behalf of the Ministry of the Interior. Final integration was reached by the
end of 1995, when extensive tests proved its full operationality. Figure 3 shows the NMR locations
throughout the Netherlands. The integrated network, consisting of 280 gamma monitoring stations, 14
alpha/beta monitoring stations and two nuclide-specific monitors at the RIVM in Bilthoven, combines
the qualities of both constituent networks. The general design and set-up of the NMR and its
constituents are described in previous papers [5, 6]. The new set-up will lead to a "further improved
efficiency in detecting small but relevant variations in the radioactivity level in air.
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Fig. 3 The Dutch National Radioactivity Monitoring Network (NMR) and its constituents.
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4. CONCLUSIONS

The preparedness for nuclear emergencies in the Netherlands has been improved, both at the
organisational and the instrumental levels. Before the Chernobyl accident the organisation in the
Netherlands was primarily focused on local incidents and relied for its functioning mainly on ad hoc
decisions and personal expertise. Specific technical facilities were limited. The Chernobyl accident has
led to a more decisive organisation that combines central management with the coordinated input of
expertise from all levels and institutions. The present facilities include state-of-the-art modelling and
monitoring techniques. Better information and communication equipment has become available. In
recent years, a further evolution has taken place. Frequent training and information exchange,
formulation of standard procedures and a coordinated default monitoring strategy provide a basis for an
improved efficiency of government response to nuclear emergencies.
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