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Background

The SCK'CEN plays an important role as support
and as advisor to the Belgian authorities for all issues
related to guaranteeing a safe exploitation of nuclear
installations. Our contribution is mainly related to
the radiological surveillance of the Belgian territory
on the one hand, and to nuclear emergency prepared-
ness on the other hand. However, the use of our
know-how, infrastructure and skills is also available
to the authorities in other fields of interest. It is also
our ambition to perform research in domains that
have virtually not been studied before, despite of
their potential impact. In 1999, a research project on
the modelling and assessment of the economic con-
sequences of an emergency shutdown of the Antwerp
harbour region was concluded.

Objectives
m To support and advise the Belgian authorities on

specific problems concerning existing and poten-
tial hazards from exposure to ionising radiation,
both in normal and emergency situations.
To perform research on relevant topics that might
have an important impact on decision making
related to nuclear applications, including social
and economic sciences.

Programme

The 1999 programme was based on three important
activities:

1. continuation of our contribution to the radiological
surveillance of the Belgian territory, financed by
the Service for the Protection against Ionising
Radiation (DBIS/SPRI);

2. efforts linked to the Belgian emergency organisa-
tion;

3. research related to the economic consequences of
an emergency shut-down in the Antwerp harbour
region.

Achievements

The programme of environmental sampling, fol-
lowed by sample preparation and subsequent analy-
sis in one of the measurement laboratories of
SCK'CEN has been continued as in the previous
years. SCK'CEN covers mainly the northern part of
Belgium (close to the Mol/Dessel and Doel sites),
but we also collect samples close to the site of
Chooz, and we analyse fish caught in the North Sea.

Samples include: rain water, ground water, dust in
the air, river sediments, aquatic plants, mosses,
shrimps, fish, milk etc.; analyses include gamma-
spectrometry, global alpha and alpha spectrometry,
global beta measurements, specific determinations of
tritium, 226Ra, 90Sr, "'1.

Also for DBIS/SPRI, SCK'CEN gave advice and
comments related to legislation. The main contribu-
tion was related to the implementation into Belgian
legislation of the EC directive 96/29/Euratom, but
also comments were given on the technical annexes
of a new European Directive related to drinking
water (Directive 98/83/CE).

Within the context of emergency planning,
SCK'CEN has contributed to the information cam-
paign of the Ministry of Internal Affairs. It was
organised on the occasion of the distribution of sta-
ble iodine tablets (Kl-tablets) to the population in the
neighbourhood of the main Belgian nuclear sites or
of the foreign sites adjacent to the Belgian border.
SCK'CEN contributed to the spread of information
to medical and pharmaceutical staff, emergency
workers, local authorities etc., and has supported the
call centre organised for the general population.

SCK'CEN participated in the emergency exercises
that were organised on the national level, and we
supported both the evaluation and the measurement
cells. We also took part in joint meetings between the
DBIS/SPRI, the Belgian Forces, IRE £.nd SCK'CEN
related to potential collaboration within the frame-
work of aerial gamma ray surveys in Belgium.

SCK'CEN, in collaboration with IRE and AVN, pro-
posed to conclude agreements with the Ministry of
Internal Affairs for guaranteeing a better emergency
preparedness and an adequate support in the case of
nuclear emergencies. With the IRE, SCK'CEN pro-
posed to contribute to the maintenance and exploita-
tion of the Telerad automatic measurement network.
In both cases, negotiations are continuing.

SCK'CEN organised a "Topical Day on Emergency
Planning and Response: Nuclear Emergency
Preparedness for Urgent Countermeasures". There
were contributions by a variety of speakers repre-
senting the nuclear industry, nuclear research centres
and public authorities from Belgium and the neigh-
bouring countries. It was apparent that every country
shares the basic principles for radiological protection
(justification, optimisation, avoiding deterministic
effects); however, the conversion into their policy is
very different. There is a lot of variation indeed in the
emergency reference levels used, the emergency
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planning zones applied, the dispersion models used

etc. Moreover, the responsible authorities for the

implementation of countermeasures are placed at a

different level in various countries.

The analysis (in collaboration with UFSIA) of the

economic consequences of a precautionary emer-

gency shut- down was concluded in 1999. The theo-

retic framework based on options theory, and the

practical data obtained and reported in 1998 within 9

industrial companies in the Antwerp harbour area,

were combined. For a number of scenarios, based on

the PWR-classification of WASH-1400, the conse-

quences of a shutdown were studied, and the impact

of the use of options theory versus a myopic

approach neglecting the possible value of subsequent

information was compared. It showed that the appli-

cation of this options theory is important for moder-

ate accidents, while for the scenarios with very small

or very large consequences, the application is not

needed. This corresponds with intuition: if conse-

quences are very small, no actions are taken anyhow;

if consequences are very dramatic, actions are taken

anyway; in the intermediate case, explicitly taking

into account the industrial activities shows to be very

relevant. Furthermore, it was shown that delays of

several hours also might have very important conse-

quences, mainly for the severe and moderate acci-

dents.

As management implications, it was shown that:

V: it might be useful to implement a better informa-

tion and communication network with the indus-

try, avoiding losses of time in the decision process;

5 it would be useful to have an economic advisory

cell (parallel with the evaluation cell) to evaluate

the specific aspects of the industrial entities;

::; it would be useful to set-up a management infor-

mation system, in close collaboration with the

industrial entities, the representatives of the eco-

nomic advisory cell and the local authorities, to

have all relevant operational parameters available

in case a serious accident would happen;

r: one must explicitly take into account non-radio-

logical hazards that might be created by too sud-

den interventions in this industrial area; it is clear

that one should optimise the decision process not

only taking into account radiological safety, but

also industrial safety.

In the course of 1999, an agreement was concluded

between NIRAS/ONDRAF and SCK«CEN/IRE to

perform a study on the present values of radioactivi-

ty in the regions of Mol-Dessel and Fleurus. This

study encompasses a summary of historic studies and

data available, but also a measurement campaign in

those regions. This study is currently in progress, and

will be finished in 2000. An agreement between

SCK'CEN and IRE was concluded in order to stim-

ulate collaboration in the field of Radiation

Protection, and a joint syndicate was created

("SYRAD").

Perspectives

In future, SCK'CEN will certainly continue its

efforts related to the radiological surveillance of the

Belgian territory. Its expertise related to nuclear

emergency management or related to radiological

protection in general certainly remains available to

the authorities. In the emergency context, we envis-

age extending our knowledge and experience related

to agricultural countermeasures; SCK'CEN will col-

laborate (together with DBIS/SPRI) to the interna-

tional network called FARMING that will be set-up

within the 5th Framework programme of the

European Commission. The purpose is to construct a

grid of stakeholders in Belgium, France, Greece, UK

and Finland, and to evaluate the practical feasibility

and public acceptability of agricultural countermea-

sures in case of nuclear emergencies; it will include:

public authorities, research centres, agricultural

industrial companies, laboratories etc.

Sponsors

DBIS/SPRI, Service for the protection of the population

against the dangers of Ionising Radiation, Ministry of

Public Health, Brussels

NIRAS/ONDRAF, Nationale Instelling voor Radioactief

Afval en Verrijkte Splijtstoffen, Brussels, Belgium

Partners

IRE Institut National des Radio-elements, Fleurus,

Belgium

AVN Association Vincotte Nucleaire, Brussels,

Belgium

UFSIA Universitaire Faculteiten Sint-Ignatius

Antwerpen, Belgium
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