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1. Introduction

In Italy the emergency planning is regulated by the Law Decree n.230, march 1995 (1), where the pro-
cedure for setting the emergency plan is established referring to both accidental events occurring in
Italian nuclear installations and to other types of radiological emergency which can involve the Italian
territory, such as accidents in nuclear plants outside of Italy or aboard nuclear-propelled ships, falling
of satellites using nuclear power units etc.

The protective actions to be taken following an accident in a nuclear plant are set up on the basis of an
analysis of the possible accidents and of the consequences associated with them.

After the Chernobyl accident, the Italian Government decided to shut down nuclear power plants, fol-
lowing the referendum for a nuclear moratorium, and the decommissioning activities started. Four nu-
clear power plants were operational in Italy; only in the Caorso plant the fuel is still present in the core
and in the decay pool, while in the Trino plant it is partially present in the pool. For the remaining
plants (Latina and Garigliano) the fuel has been removed from the plant. Whenever the fuel is still in-
side the core, the reactor is maintained in subcritical conditions; the residual thermal power is carried
away by natural air circulation and dispersion.

In these conditions the possible accidents are linked to moving the fuel, to fires in particular areas of
the plant or to an accidental leak of radioactive liquids. The health impact on the population is limited;
then these types of accidents require only limited emergency measures, such as the control of the envi-
ronmental radioactivity.

For the other types of radiological emergency, which can cause radioactive fallout over vast areas, a
National Emergency Plan has been developed after the Chernobyl accident.

2. National emergency plan

The Italian National Emergency Plan identifies a reference scenario for nation-wide emergency inter-
ventions and the structures (decisional, technical and operational) involved in the radiological emer-
gency. The various aspects of public information are also dealt.

2.1 Reference accident scenario

The Plan considers severe accidents occurring in a foreign nuclear plant near Italian borders (about
150 km from northern border). This category of events is characterised by the fusion of the fuel and the
degradation of the containment system; however it is assumed that human interventions could avoid,
with a large margin of success, the immediate loss of containment.

The release starts 3 hours after the beginning of the accident and lasts 3 hours. For a 1000 MWe light-
water reactor the caesium and iodine release is about 10"3 of the related inventory, corresponding to
about 3000 TBq. It is assumed that atmospheric diffusion conditions are characterised by a wind field
such to cause the radioactive contamination of vast areas of the Italian territory during the first
24 hours after the accident. The air concentration and ground deposition as a function of the distance
from the plant have been calculated by the APOLLO model (Atmospheric POLlutant LOng range
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dispersion). Apollo is a Lagrangian particle model which allows the real-time assessment of the at-
mospheric dispersion on large scale of radioactive material (2,3).

On the basis of the air concentration values evaluated for distances variable from 100 km to 400 km
from the release point the radiological impact of the above-mentioned accident on the Italian popula-
tion has been calculated. In Fig.l the thyroid equivalent dose from inhalation of contaminated air is
reported for different age classes; infants (0-1 y) and children (7-12 y) are the critical groups.

Fig.1 Inhalation thyroid equivalent dose
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The performed dosimetric evaluations show that on the Italian territory the dose reference levels rec-
ommended by International Bodies are not achieved (4). However, the Plan foresees the timely control
of the atmospheric diffusion conditions and the implementation of specific protective measures, such
as the sheltering or the administration of stable iodine, for particular local meteorological conditions.
Regarding the actions aiming to reduce the internal irradiation due to ingestion of contaminated food,
the Plan foresees the increase of the frequency of the measurements performed by the monitoring
network and the implementation of a radiometric survey of the food chain in all the areas through
which the radioactive cloud passed.

2.2 Organization-oriented structures

In Italy the Department of Civil Protection is the competent authority for national emergencies man-
agement; it is supported by the following structures:

- Decisional unit ( Prime Minister assisted by the Operational Committee of Civil Protection and
the Committee for High Risks).

- Technical unit ( Center for Data Elaboration and Evaluation, CEVaD, formed by radioprotection
experts from different national Institutes: National Environmental Protection Agency, Fire Brigade,
National Institute of Health, National Institute for Prevention and Safety at Work and Meteorological
Service).

- Territorial operational unit (Police, Fire Brigade, National Health Service, etc., whose task is im-
plementing the protective interventions adopted by Decisional unit).

- Support unit ( Services of Civil Protection, which have to assure the functionality of Decision-
making bodies and relations with the press).
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The technical structure was set up by the Law Decree n.230 (1); it is activated by the Minister for
Civil Protection in all the situations which require nation-wide actions and its support can also be de-
manded by the Prefect in local radiological emergencies. The tasks of the CEVaD are to estimate the
accident scenario and its evolution, to evaluate the temporal and spatial trend of environmental radio-
activity levels on the basis of radiometric data from monitoring network and to assess the related health
impact. The Center transmits its own technical evaluations to the Decisional unit, in order to allow the
adoption of adequate protective measures.

For a timely and effective intervention a technical Operative Manual (5) has been prearranged by the
members of the Center; it includes:

- procedures for activation;

- standardized experimental methods, both for sampling and measurement;

- list of matrices whose monitoring is considered significant during the different emergency stages
for dosimetric evaluations;

- procedures for data transmission;

- criteria, methodology and parameters for data elaboration and dose calculations;

- Derived Emergency Reference Levels (DERL) for the different protective measures correspond-
ing to Emergency Reference Levels (ERL) recommended by European Union in the early phase after a
nuclear accident (4). In particular, DERLs of time-integrated air concentration and ground contamina-
tion have been tabulated for the lower ERLs for the age classes above-mentioned. Regarding the in-
gestion pathways the maximum permitted levels of radioactive contamination of foodstuffs laid down
by European Commission are adopted (6).

A specific chapter of the Manual deals with the radiological emergency due to falling of nuclear
powered satellites, where the problems regarding the search of radioactive fragments are discussed.

2.3 Public information

The problem of public information is very important for a proper radiological emergency manage-
ment. In the Plan the content of the information, the procedures and the sources of information are de-
fined in a real radiological emergency. The Press Office of Civil Protection Department takes care of
information dissemination by using mainly the national and local radio or television; the radioactive
contamination values measured on the Italian territory are provided to Civil Protection by CEVaD, in
order to avoid contradictory information.

The population actually affected in the event of a radiological emergency will be rapidly and regularly
informed about the characteristics of the radiological emergency, the protection measures to be taken
and the competent authorities in charge of public information.

The general format of information to be provided to the population when a radiological emergency oc-
curs, is prearranged by a Committee formed by 15 experts of radioprotection, civil protection and
mass-media; it was set up by the Law Decree n.230 (1), where the following basic principles are laid
down, complying with the Directive of the Council of the European Communities n. 618/89 (7):

- the information must be given not only during a radiological emergency, but also in a normal
situation to the population likely to be affected in the event. The prior information includes the basic
facts about radioactivity and its effects, the various types of radiological emergency which could in-
volve the Italian territory both at local level and national level, the countermeasures;

- the information must be provided without any request being made and must be available to the
public, then the competent authorities must allow to consult the local or the national emergency plans;
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- adequate information must be given to persons involved in the organization of emergency as-
sistance.

The tasks of the above-mentioned Committee are also to prearrange and update the content of prior in-
formation, to indicate the communications channels and the frequency of information dissemination .

The public information is one of the objectives of the second international nuclear emergency exercise,
INEX 2, organized by OECD Nuclear Energy Agency.

Civil Protection Department and CEVaD took part in the first two Regional exercises of INEX2, per-
formed in 1996 and 1997; the radiometric monitoring network was activated, too. The many aspects of
public information, such as press releases, media interactions and direct contacts with the public, are
exercised.

The lesson learned is that information could be provided very early and repeatedly to be effective,
since ignorance of the facts may produce loss of credibility; then the competent authorities should
open a dedicated communication channel with the media to facilitate the readiness and the complete-
ness of information provided to the public related to the event, and to evaluations, actions and activities
performed. Moreover it is important that in the future along national and international organizations
would develop the facilities (Internet site, videotex, teletex, etc.) and the procedures aimed to give in-
formation.

3. Radiometric monitoring network

Two types of network exist in Italy for the control of radioactivity in the environment and in food on a
national scale: a national network and a regional network.

The national network, mainly directed to evaluate the global impact of all the radiation sources on the
Italian population, consists of some laboratories of the local network, around the nuclear installations,
and of some laboratories in universities and institutes adequately equipped (some tens). The geographi-
cal distribution of the laboratories and the samplings aim at assuring a uniform coverage of the Italian
territory. The National Environmental Protection Agency (ANPA) coordinates the measurements car-
ried out by laboratories, promoting standardization criteria of the measurement techniques, according
to the international recommendations (8).

The regional network consists of 21 reference laboratories for the control of environmental radioactiv-
ity managed by each region or independent province, according to the guidelines set by Ministries of
Health and Environment. These guidelines concern the standardization and the intercalibration of the
experimental methods, both for sampling and measurements, too. An automatic system, inside the
Health Information System, provides the data transmission.

During a radiological emergency the two networks must send the environmental contamination data to
CEVaD; moreover, on the grounds of the situation, the Center can suggest ad hoc operational measures
for the networks.

As regards the system for the monitoring of radionuclides in air in real time, the building up of the first
three stations of the national alarm network for the detection of the radioactivity in air is in progress,
with a view to crossborder nuclear accident scenario. They are placed in Sardinia, Puglia and Friuli;
other four stations will be set up in Piemonte, Emilia Romagna, Sicilia and Rome, at ANPA. These
stations will be connected via computer to a central unit located at ANPA. In the meanwhile 5 labora-
tories (3 in Northern, 1 in Central and 1 in Southern Italy) carry out daily measurements of gamma
spectrometry (1-131, Cs-137) on atmospheric particulate collected on filter over a 24 hours period. The
results are sent daily, by telefax, to ANPA together with gamma spectrometry on weekly collected
sample. The lowest detectable activity is of the order of 10"2 Bq/m3.
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