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Abstract

NUCLEAR EMERGENCY PLANNING AND RESPONSE IN THE NETHERLANDS:
EXPERIENCES OBTAINED FROM LARGE-SCALE EXERCISES.

In 1986 the Chernobyl accident led the Dutch Government to a reconsideration of their
possibilities for managing nuclear emergencies. It was decided to improve both the national
emergency management organization and the infrastructure for collecting and presenting technical
information. The first improvement resulted in the National Plan for Nuclear Emergency Planning and
Response (EPR) and the second in a series of technical facilities for the assessment of radiation doses.

Since 1990, following the implementation of the EPR and most of the technical facilities,
several emergency exercises have taken place to test the effectiveness of organization and
infrastructure. Special emphasis has been given to the early phase of the simulated accidents. This
paper summarises the experiences obtained from these exercises. Major obstacles appear to be: (1)
keeping all participants properly informed during the process, (2) the difference in working attitude of
technical experts and decision-makers, (3) premature orders for countermeasures and (4) the (too)
large number of people involved in the decision-making process. From these experiences
requirements for instruments can be deduced. Such instruments include predictive models, to be used
for dose assessment in the early phase of an accident which, apart from being fast, should yield
uncomplicated results suitable for decision-makers. Refinements of models, such as taking into
account the specific nature of the (urban) environment, are not needed until the recovery phase of a
nuclear accident.

1. INTRODUCTION

As a reaction to the Chernobyl accident in 1986, the Dutch Government decided to set
up a national organization for nuclear emergency planning and response. This resulted in the
National Plan for Nuclear Emergency Planning and Response (EPR). EPR describes the
procedures and roles of ministries and research institutes during a nuclear accident (VROM
1989; Dal et al. 1990). EPR makes a distinction between three different phases in the response
to a nuclear incident. In the alarm phase (typically a few hours) the warning message is
verified, the threat caused by the accident is assessed and the EPR-organization is activated. In
the response phase (typically a few days depending on the actual incident) countermeasures
are carried out based on the comparison of dose assessment and pre-set intervention levels.
Finally, there is the recovery phase. In this phase, which can take months or even years, the
situation is evaluated and - as far as possible - restored to normal.

In emergency situations, the Technical Information Organization deals with the
collecting and processing of data and assessing the consequences to support the decision-
making process. The structure and tasks of the Technical Information Organization are shown
in Figure 1. The national Policy Team, consisting of ministers or high-ranking civil servants,
takes decisions on necessary protective actions and co-ordinates the execution of
countermeasures. This Policy Team is supported by a number of advisory teams. One of these,
the Technical Information Group (TIG), consists of experts (in radiology) representing all
organizations and institutes, the so-called Support Centres (SCs), involved in the collection
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and interpretation of technical information. By comparing the dose assessments, based on
either measurements or predictive modelling, with pre-set intervention levels described in the
EPR, the TIG advises on protective actions. These are either direct measures such as
evacuation, sheltering or iodine prophylactics, or indirect ones, for instance, those for water
resources management, and agricultural and food supplies.
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Figure 1 Structure and tasks of the technical information organization.

Along with the implementation of a national emergency organization, the government
decided to update the technical infrastructure necessary for an adequate collection and
presentation of information during an event. The improvement of the infrastructure resulted in
a number of new technical facilities, including several monitoring networks for the
surveillance of radiation and radioactivity levels in the environment, food chains and
consumer products. Three measuring vans were also acquired (Van Lith et al. 1990; Pruppers
et al. 1991; Smetsers, Van Lunenburg (in press); Van Sonderen (in press)). The development
and implementation of both the organization and the technical facilities took place in the
period 1987 to 1990.

In the past five years a number of emergency exercises have been carried out. This
paper focuses on the experience obtained from these exercises, at least as far as it is relevant
for collecting and processing technical information.

2. EXERCISES ON NUCLEAR EMERGENCY PLANNING AND RESPONSE

The following types of exercises, showing an increasing number of personnel and
organizational groups, can be distinguished: table top exercises, multi group table top
exercises, local scale, national scale and international scale exercises. During table top and
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multi group table top exercises one or more groups are supposed to test their internal and
external procedures. The groups which are not tested are simulated by introducing essential
documents into the process of the group or groups-in-training. There are no activities outside
the meeting rooms. The first multi group table top exercise took place on December 11, 1990,
preceded by a number of table top exercises for the TIG only. The largest National Scale
exercise to date took place on November 11, 1991. Although field activities were still limited,
almost 500 participants were involved in this drill. The most recent exercise, in collaboration
with Belgium, took place on December 2, 1993. This exercise was focused on processes for
decision-making, communication and public information at local level; the national level will
be tested in the near future during the second phase of this exercise.

All exercises were focused on the early phase of an accident at a nuclear power plant.
Most scenarios started with a site emergency and the threat of a significant release, followed
by a major release a few hours later. All emergency exercises were visited and evaluated by
independent observers, who advised on further improvement of the EPR organization. The list
of remarks was generally lengthy, but most remarks focused on details that were easily
followed up by corrective actions. However, some major difficulties were observed
repeatedly, and it turned out that the underlying problems could not be solved easily. In other
words, these aspects, as listed below, may be inherent in the practice of emergency planning
and response.

2.1. The number of people involved

Hundreds of people are involved at all levels of the emergency planning and response
organization. To function in this organization, these people have to be informed adequately.
During all the emergency exercises it appeared to be very difficult to keep all participants
informed properly on the development of the accident itself, the availability of technical
information, the latest results on dose assessment in relation to intervention levels,
recommendations and decisions on countermeasures to be taken and the actual status of
measures already ordered. Sophisticated automatic information systems may be helpful but
they cannot solve this problem entirely. This is due, amongst other things, to the amount of
information which has to be put into the system, the difficulty of displaying all information in
an aggregated form and the fact that several participants do not have easy access to such a
system due to their specific job. Within the TIG all relevant information is displayed and kept
up to date on old-fashioned bulletin boards. Plenary meetings and the circulation of written
information is kept minimal. These procedures have been developed using experience
obtained in other countries, in particular from observations of emergency exercises at the
Beaver Valley Power Station, Pennsylvania (USA).

2.2. The difference in working attitude of technical experts and decision-makers

The core business of the TIG is to collect all relevant technical information about the
accident and pass on a summary of this information, along with recommendations for
countermeasures to be taken, to the policy team. In this process, technical information has to
be translated into information relevant for decision-makers. The TIG as a group of experts
has, on the one hand, adequate knowledge of technical and scientific matters. However, most
of its members are less experienced in the field of decision-making. The participants of the
policy team, on the other hand, are used to making well-balanced decisions but are, relatively
speaking, laymen in the field of radiological protection. The information to be passed on
should therefore be clear and comprehensive, and not blurred by unnecessary details and
uncertainties which will delay the decision-making process. This is especially important in the
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early phase of an accident, when quick response is the major demand. For example,
sophisticated models for dose assessment may generate dose contours on a very detailed
geographical scale, but the announcement of countermeasures such as sheltering, evacuation
or iodine prophylactics can only be made on a less detailed scale. The actual boundaries of
areas subject to countermeasures are heavily determined by logistic and social considerations.

2.3. The urgent need to 'do something'

In the first hours of an emergency, especially when there is only the threat of a major
release, there is not much technical information available. This may be very frustrating,
especially for the policy team. During several emergency exercises it appeared that decision-
makers did not wait for advice based on technical information but ordered several
countermeasures in advance to be sure that they could handle a worst case scenario. Part of
this problem, however, can be attributed to the scientists participating in the TIG. They have a
natural tendency to postpone actual recommendations, awaiting further, more complete
information. However, lack of highly sophisticated material, such as high resolution computer
plots, may never be an excuse for delay.

2.4. Too many people involved in the decision-making process

Too many people are involved in the decision-making processes, which leads to
unnecessary delay. This also holds for the TIG. A reduction of the TIG, limiting its size in the
early phase of an accident, is anticipated. Only experts who can advise quickly on
interventions aimed at a maximum reduction of the radiation doses received by the general
public via the direct pathways of external irradiation and inhalation, are necessary.

3. DISCUSSION AND CONCLUSIONS

During a nuclear emergency situation technical information is required to perform
dose assessments which can be compared with pre-set intervention levels, yielding
recommendations for carrying out the most appropriate countermeasures. m the early phase of
an accident attention should be focused on rapid assessment of radiation doses received via
the direct pathways of external irradiation and inhalation. There is no need for very detailed
and sophisticated models leading to apparently accurate dose contours in this phase of an
event. Firstly, the uncertainty in the final results, often not validated by measurements, will be
considerable anyway, for instance, due to large uncertainties in source terms and release rates.
Secondly, copious detail will not further a fast decision-making process; it could even be
counterproductive. Recommendations based on technical information should be evaluated on
their applicability to decision-making.

Further refinement of models for dose assessment by taking into account the specific
characteristics of the urban environment are not needed until the recovery phase. In this phase
measures such as sanitation of contaminated areas and return of citizens to regions evacuated
in the early phase of the accident are taken. In the recovery phase there is enough time to
perform more complex calculations which can also be validated by measurements, and both
decision-makers and the general public can be well informed of the results. In this phase it is
also easier to direct measures on a more detailed geographical scale. As far as the urban
environment is concerned, the relevant exposure pathways are now confined to external
radiation from deposited radionuclides and inhalation. Important processes to be modelled
now are site specific deposition, (natural) retention, effects of de-contamination, re-suspension
and the exchange between the indoor and outdoor environment. Finally, it could be interesting
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to think about reverse intervention levels to support decisions to be made in this phase of the
event, for instance, on the basis of dose assessment in a way similar to that in the early phase
of an accident.
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