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Abstract.For several years, public authorities have defined an organisation for the management of 
emergency situations arising from an accident occurring at a nuclear installation. So far, the management of 
the risk arising from the post accident step was, in itself, not explored with the same care. Whatsoever, no 
formal policy on which the action of public authority could be based is today available  
The French Nuclear Safety Authority (ASN), in relation with the other concerned departments, is now in 
charge to prepare and implement the necessary provisions to respond to a post accident situation. In June 
2005, ASN established the steering committee for the management of post nuclear or radiological emergency 
situations (CODIRPA). The definition of a national policy related to the management of the radiological risk 
during a post event situation has to integrate various organisation aspects such as: lifting of protection 
emergency provisions and rehabilitation of buildings, life in contaminated rural territories, agriculture and 
water, dose and radiological consequences, sanitary surveillance of victims and populations, indemnification, 
waste management of contaminated crops and soils, organisation of public Authorities. 
During the 2nd step of CODIRPA work (2008-2009), the first elements of policy will be consolidated and 
new scenarios will be studied (one worsened scenario and one scenario with alpha emitting radionuclide). In 
parallel, a procedure for local actor’s consultation has just been launched. 
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1. - Introduction 
 
Nuclear activities are conducted in such a way so as to prevent accidents, as well as to limit their 
consequences. In keeping with the principle of defence in depth, the necessary measures need to be identified 
in order to contend with a radiological emergency situation, however unlikely. 
 
The authorities have thus far focused their efforts on preparedness  for managing the emergency phase of a 
nuclear accident. Since June 2005, as part of the French interministerial directive of the Prime Minister, ASN 
has been involved in preparing measures that would be taken after this emergency phase by constructing a 
national doctrine for managing the post-accident phase of a radiological emergency situation. 
 
As a result, a steering committee for managing the post-accident phase of nuclear accidents or radiological 
emergency situations (CODIRPA) was created to take responsibility for particularly complex problems such 
as the health monitoring of populations, managing contaminated foodstuffs and waste, economic 
consequences, compensation and restoring living conditions in contaminated areas. 
 
Three years later, after having submitted an initial report to the Prime Minister, the ASN and CODIRPA 
have undertaken broader consultation work, the results of which are expected at the beginning of 2010. 
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Accident prevention and nuclear safety 

Nuclear safety denotes all of the technical arrangements and organisational measures relating to the 
design, construction, operation, halting and dismantling of basic nuclear facilities, as well as the transport 
of radioactive substances, put in place in order to prevent accidents or limit their effects. 
For over 20 years and on the basis of lessons learned primarily following the Three Mile Island accident in 
the USA in 1979, then the Chernobyl accident in 1986, France has been seeking to constantly improve its 
system for managing nuclear safety and radiation protection at all levels, through : 

- technical improvements to the safety of reactors; 
- developing a culture of safety amongst operators, in other words a full awareness of the 

risks and a questioning attitude; 
- a broader vision of nuclear safety that takes into account the fact that, beyond the mere 

technical aspects, human resources and organisations play a crucial role in safety. 
The public authorities' organisation for monitoring nuclear safety and radiation protection have been 
strengthened to create what is today ASN, an independent administrative authority comprising over 400 
agents and incorporating responsibilities for monitoring nuclear safety and radiation protection. The ASN 
conducts over 700 inspections a year in the field of basic nuclear facilities. It maintains constant dialogue 
with foreign nuclear safety authorities and international organisations (IAEA, NEA, WENRA, INRA, EU, 
etc.).  
Table 1 : Accident prevention and nuclear safety 

2. - Nuclear and radiological accidents 
The events taken into account in this approach are those likely to cause a sustained radioactive contamination 
of the environment where human activities are conducted. This excludes events exclusively generating 
external irradiation such as those linked, for example, to a radiotherapy or industrial radiography accident 
(the medical consequences of these events are treated within a different framework), as well as incidents 
linked to the loss or theft of sealed sources. The consequences of malicious acts also need to be considered. 
 
Based on standards prepared by the IAEA, the following also need to be taken into account: 
� accidents in a nuclear power plant  (e.g.: Chernobyl accident) or a secret basic nuclear facility (SBNF). 
� transport accidents involving radioactive substances. 
� the intentional contamination of the environment, water resources, food or goods. 
� the detection of an abnormal level of radioactivity in the environment following the accidental spread of 

radioactive sources (Goiânia, Brazil, 1987). 
� the re-entry into the Earth's atmosphere of a radioactive satellite utilising radionuclides, along with the 

dispersal of radioactive material. 
 
Notification by the IAEA or in a foreign country of a radiological emergency situation outside French 
territory can also generate a post-accident situation in France. 
 
3. - Preparedness for emergency situations 

Emergency arrangements, which might be described as last lines of defence, are defined, in respect of 
facilities and activities displaying major risks such as nuclear power plants in specific organisations and 
emergency plans (see insert), with the involvement of both the operator and the public authorities. These 
plans include the nature of the actions to carry out in order to ensure the population's protection, taking into 
account the extent of exposure. This crisis system, which is regularly tested and assessed, takes the feedback 
from exercises into account. 
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Emergency plans 

An internal emergency plan (PUI) is established and implemented by the operator responsible for a 
nuclear facility. Its aim is to ensure that the facility is in a safe condition, protect the staff working on the 
nuclear site in the event of an incident or accident and limit as much as possible the accident consequences 
outside the nuclear site. 
An individual action plan (PPI), which is established and implemented by the prefect under whose 
jurisdiction the nuclear facility falls, defines the resources and organisation required to protect populations 
in the event of an accident and provide the company operating the facility with the support of outside 
intervention resources (firemen, police, constabulary, emergency medical assistance services, etc.). 
The aim of the specialised rescue plan for the transport of radioactive materials (PSS-TMR), 
established by the Prefect, is the short-term protection of populations in the event of an accident during the 
transport of radioactive materials. It states the tasks of the various departments concerned, the alert 
announcement instructions and the material and human resources. 
Table 2 : Emergency plans 

 
In order to test the crisis organisational model under real conditions, exercises are regularly organised and 
conducted, both to train crisis teams and test the resources and organisational plans so as to identify any 
problems and enhance the entire system. The media and local populations are regularly included in these 
exercises. In 2007, nine exercises took place nationwide. 
 
In the event of a serious accident, several measures are available to the Prefect to protect the population: 
� sheltering and listening: alerted by a siren, the individuals concerned should take cover in a building and 

listen out for the Prefect's instructions. 
� taking a stable iodine tablet (in the event of a radioactive iodine leak). 
� evacuation: if there is a risk of a major radioactive leak, the Prefect can order an evacuation. 
� a ban or limit on the consumption of foodstuffs.  

 

4. - The need to construct a national doctrine for managing the post-accident phase 
Initial work on constructing a national doctrine for managing the post-accident phase of a nuclear accident 
was conducted between 1996 and 2001, as part of a plan of action called "Post-Becquerel" However, this 
work did not enable a doctrine to be developed, most probably due to the complexity of the subjects involved. 
 
In February 2002, the merging within the ASN of departments responsible for nuclear safety issues with 
those responsible for the radiation protection of the population enabled the ASN to tackle the issue of 
managing all aspects of risks in the post-accident phase. 
 
The publication of the Prime minister directive dated 7 April 2005 regarding the action of the public 
authorities in case of an event leading to a radiological emergency situation, strengthened the ASN's will to 
undertake work on the subject: "The director general of nuclear safety and radiation protection is 
responsible, in liaison with the ministerial departments concerned, for establishing the framework and 
defining, preparing and implementing the necessary measures for responding to post-accident situations." 
 
ASN, which became an independent administrative authority pursuant to article 4 of law no. 2006-686 of 13 
June 2006 relating to transparency and safety in nuclear matters  pursued this mission. 
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5. - The initial work of the CODIRPA 
As part of this new framework, in June 2005 ASN created the CODIRPA, the primary goal of which is to 
prepare the doctrine components required for the post-accident management of an event leading to a 
radiological emergency situation. This work will take into account situations that may result from an 
accident at a basic nuclear facility, in France or in a foreign country, an accident during the transport of 
radioactive material or any other event causing a dispersion of radioactive substances into the environment, 
regardless of the cause, whether accidental or brought about by a malicious act. 
 
There are numerous and diverse events liable to lead to a radiological post-accident situation. Initially, the 
CODIRPA has decided to work on several subjects (see insert) on the basis of two medium-severity accident 
scenarios occurring in France at a nuclear power station. Each subject is dealt with by a workgroup. 
 
� One scenario is based on the rupture of a vapour generating tube in a context of highly contaminated 

primary water, a rapid kinetics accident causing short-duration leaks (1 hour), for which the sheltering of 
individuals would be conducted in reflex mode and the ingestion of stable iodine tablets would be 
recommended within a 2km range in an emergency phase. 

� The other scenario is based on a primary refrigerant loss causing a partial meltdown of the vessel-
controlled reactor core; the accident's slower kinetics than in the previous scenario would cause longer-
duration leaks and, in an emergency phase, the sheltering of individuals present within a 3km range 
would be recommended. 
 

The CODIRPA has created 10 workgroups comprising around 130 experts from different backgrounds 
(Local Information Commissions (CLI), associations, local authorities, health agencies, assessment bodies 
and national or local administrations) on the following topics:  

• implementation of emergency actions for the protection of populations and reduction of 
contamination in a built environment. 

• life in contaminated rural areas. 
• assessment of radiological and dosimetric consequences. 
• health monitoring of populations. 
• indemnification. 
• management of waste, contaminated products and contaminated land. 
• organisation of the public authorities and involvement of "stakeholders". 
• public information. 
• "water": Impact on the management of water resources. 
• "hypothesis": Hypothesis identified in the assessments of radiological and dosimetric consequences. 
 

Table 3 : CORDIRPA Workgroups 

The progress reports by the first six workgroups were issued (www.asn.fr) at the beginning of 2008. The 
reports by the other workgroups are not yet available, as the latter were created at a later date. 
On 6 and 7 December 2007, the ASN also organised in Paris an international seminar on the subject of the 
post-accident management of nuclear or radiological accidents in order to provide an update on the 
CODIRPA work under way (see insert). 
 
6. - International seminar on 6 and 7 December 2007 
 
On 6 and 7 December 2007, ASN hold an international seminar with the aim of organising dialogue 
between the various experts involved in this work, comparing the initial doctrine components with the 
available international experiences and reflections, and identifying which issues merit further investigation, 
within the framework of anticipating and planning the operational measures. 
Around 50 participants from 18 countries contributed their knowledge on a variety of subjects ranging from 
life in contaminated areas to waste management, the sale of foodstuffs and the health monitoring of 
populations following a nuclear accident.  
The audience was comprised of 250 participants, including individuals from the CODIRPA and the 
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international projects EURANOS1*and CORE*2, and individuals with an awareness of this issue who could 
be involved in the rehabilitation process both in France and abroad. The proceedings of the seminar were 
uploaded to the ASN website at www.asn.fr at the beginning of 2008. 
Following this seminar, ASN chairman André-Claude Lacoste stipulated the results that were expected from 
this work in 2008 : 
- in February 2008, the ASN will submit a progress report to the government describing the initial doctrine 

components to be implemented to manage the post-accident situation as best as possible and stipulating 
the preparatory actions to undertake from the present time. 

- each workgroup will continue its work by, on the one hand, further investigating the issues identified 
during the initial phase of the CODIRPA's work and, on the other, by taking into account new accident 
scenarios. 

- certain doctrine components may also be tested during the national exercises organised by the ASN. 
- consultation with stakeholders will take place at a local level in order to compare the doctrine prepared as 

part of the CODIRPA's work with the field realities.  
 
7. - The report submitted to the Government 
 
On 5 March 2008, the ASN submitted a progress report to the Government describing the CODIRPA's work 
and presenting the first proposals regarding actions to implement for managing the post-accident situation. 
In order to structure reflections on the sequence of actions to carry out when managing the post-accident 
phase, it was decided to establish a series of successive phases in order to better situate the chain of actions 
over time (diagram 1): 

• the emergency phase covers the threat phase, if applicable, and a radioactive substance leak and 
deposit phase. 

• the post-accident phase involves treating the consequences of the event; this phase commences as 
soon as any atmospheric leaks have returned to the ground, the facility having been restored to a safe 
condition. It can be divided into two parts: 
- the transitional phase, which can last from several days to several months. 
- the living conditions improvement phase (or long-term post-accident phase), which can last 

several months or years. 
 
The CODIRPA's recommendations are limited to the first year following the event and therefore concern the 
transitional phase at the beginning of the next phase. 
 
8 – Firsts CODIRPA’s recommendations 
 
Several actions to start at the beginning of transition phase 
 
First of all, it is very important to inform population about the event and to supply a psychological support. It 
could be necessary to supply housing support and it is also essential to make, as soon as possible, a good 
census of the population in the aim of health monitoring and compensation.  
 
Staying in or leaving contaminated territories after sheltering during emergency phase 
In the context of events leading to radiological environmental contamination, the work group CODIRPA has 
to propose a doctrine to determine the condition for the end or the following of the actions for protection of 
populations taken during the emergency phase, and the possible needs for evacuation of populations non 
concerned by emergency actions. 
When emergency actions for protection of populations are ending, it seems essential to have elements at 
authorities’ disposal to estimate the exposure to radioactivity and the health risk taken by populations, 
subsequent to the life in contaminated areas. 

                                                 
1 EURANOS: EURopean Approach to Nuclear and radiOlogical emergency management and rehabilitation Strategies 
2 CORE: Cooperation for the rehabilitation of living conditions in areas contaminated by the Chernobyl disaster 
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CODIRPA has looked forward to determine an indicator on radiological consequences that would result 
from life in contaminated areas.  
The proposed indicator is the estimated effective dose received during the 1st week and the 1st month 
(diagram 2). All exposition paths are considered, excepted the dose due to ingestion of contaminated food, in 
order to integrate the ban of contaminated food marketing in these areas. 
Moreover, in complement to this indicator, it is recommended to have threshold values that will help 
authorities to decide on further steps, in function to the 1st week and 1st month estimated effective doses.  
These values are described as a range of effective doses [1 mSv – 10 mSv]. 
Having no precise value allows to keep adaptability, knowing uncertainties on doses assessments and the 
existence of various demographic situations in the area of sheltering during emergency phase. 
 
Actions to reduce contamination in urban environments  
In urban environments, external exposure is the principal means of exposure. Roofs, gardens, streets and 
vegetation are the main sources. The importance of these sources varies with lifestyle and the type of deposit 
(wet or dry). The principal aim of actions to reduce contamination is to improve the radiological situation of 
the environment and thereby reduce the exposure of the population that will stay there. We must always 
remember that none of these actions will restore the environment to its initial condition. 
The first actions to reduce the contamination must be anticipated to be sure to command technical means in 
the first days to start cleaning and sweeping. 
 
Preserve food safety 
In exercises concerning the post-accident phase of a nuclear accident, risk prevention measures relating to 
contaminated foods generally involve "cordoning off" areas where the consumption and sale of these foods 
are prohibited. To be banned, the foods in question must exceed the European Food Intervention Levels 
(CFILs) of radioactive contamination in foodstuffs defined by the Council following the Chernobyl accident. 
In theory, however, CFILs only consider populations living far from the site of the accident and who are only 
likely to be contaminated by eating contaminated foods, which may arrive in limited quantities from the 
contaminated area by way of international trade. This means that CFILs do not offer systematic protection 
for those living in the immediate vicinity of an accident, who are liable to consume more food from the 
contaminated area as well as risk contamination through other exposure pathways. The CODIRPA has 
therefore put forward some proposed guidelines for a new zoning system aimed at protecting populations 
liable to consume large quantities of contaminated food, and authorising produce below the European 
maximum permissible level to be marketed.  
The proposal of a new concept of zoning is available, the zoning of the food ban aiming at insuring the 
security of the nearest population.  
A "food prohibition area" (ZIA), where preventive measures regarding foodstuffs would be reinforced. In 
this area, a comprehensive and systematic ban would be temporarily placed on the consumption and 
marketing of locally produced foods. This area would be located close to the accident site and its perimeter 
based on radiation dose criteria.  
A larger "monitoring area" (ZSA), where foodstuffs would be marketed in accordance with European or 
international standards. Produce would be marketed subject to conformance monitoring in this area, 
following a temporary ban. Consumption of locally produced foods would be authorised there, subject to 
"good food hygiene" recommendations. 
The ZIA is deliberately more restricted than the ZSA. In addition, the extent of both areas will gradually be 
reduced as radioactivity decays and any steps taken to reduce contamination become effective. 
 
Appraise the radiological state of the environment.  
Organise the contamination measurement follows 3 main objectives: 

• helping the public authorities and administrators in making their decisions, especially concerning 
population safety, managing contaminated areas and sanitary follow-up. To this aim, the evaluation of 
radiological consequences cannot be limited to the situation diagnosis, potentially with a retrospective 
view, but must absolutely include a predictive dimension, using modelling tools ; 

• verifying the relevance and efficiency of the undertaken protection actions, by establishing 
measurement programs aimed at the monitoring and the follow-up of the most sensitive environment 
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compartments ; the resulting data must allow the adjustment of the undertaken protection actions and, 
in due time, to decide to lift them ; 

• contributing to the objective information of stakeholders and population, which implies that the 
evaluation of the radiological state of the territory can withstand unavoidable contradictory cross-
examination by non-governmental groups. 

 
Missions to achieve during the transition phase  
 
During the transition phase, different missions started at the beginning of the transition phase must be 
carried-on; cleaning, clean water and clean food provision, housing or relocation; maintain school and social 
activities. 
It is also the time to collect and process the waste, evaluate and manage economical impact, proceed to the 
first compensation and organise the health monitoring. 
 
Public authorities organisation in post nuclear crisis management  
 
It is not possible to set up an unique organization of the public authorities in case of a nuclear crisis. The 
scenarios for the accidents are different and the geographical/economical impact will not be the same. So, it 
has been proposed to develop an organization of the public authorities like a “tool box”, modifiable 
following the level of crisis seriousness. This organization will be organized at the same time at two levels : 
the governmental and the local level. At the local level, during the transition phase, the preparation of the 
program of long term consequences management will be prepared including the associations and 
stakeholders, in relation with the governmental level. 
Because of the multiple aspects of the crisis management, all of the ministries will be impacted. So, the 
governmental management of the crisis will be de facto interdepartmental. 
 
The national organisation will be different according to the severity of the accident: 

• limited accident: ordinary national organization 
• medium-severity accident: interdepartmental delegate 
• serious accident: dedicate ministry 

 
At the local level, in case of limited accident, the prefecture will manage but in case of medium-severity or 
serious accident, CODIRPA’s proposition is to set up a public local institution. 
 
9. - The CODIRPA's actions from 2008 to 2009 
 
During the second stage of the CODIRPA’s work, different actions have been decided by the CODIRPA. It 
is necessary to improve the firsts subjects studied during the first stage of the work: improve dose assessment 
tools, prepare census tools, identify places where to store waste and go into details of some subjects like 
consider thyroid dose, study the zoning progress, study the operators exposition… 
 
CODIRPA also decides to study new accident synopsis: accident leading to plutonium environmental 
contamination, Chernobyl accident case study and a serious accident.  
 
It is time to start to broadcast the firsts results of the CODIRPA works. 
ASN has developed a new section on its website www.asn.fr about post accident works where one can find 
the report of the PAREX study processed by ASN in 2005, the proceedings of the international seminar of 
December 2007and the report of CODIRPA submitted to the Government.  
 
Moreover, CODIRPA’s works will be submitted to different institutional actors and the CODIRPA will 
invite neighbour countries nuclear authorities to participate to the CODIRPA’s working sessions as well as 
the nuclear holder and the ANCLI will join CODIRPA’s annual enlarged meeting. 
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Finally, a large stakeholders consultation is engaged with a local consultation of civil part and administration 
information letters have been sent to the Prefects, associations, and local dialogue meetings will be organise 
by ASN during the end of 2008 and the beginning of 2009. 
 
10. - Conclusions 
 
Initial work on constructing the doctrine for managing the post-accident phase of a radiological emergency 
situation has been undertaken by ASN over the last three years. Numerous individuals from various 
backgrounds have committed to this particularly complex programme for the long-term; this work has also 
mobilised significant investment by ASN and its technical partner IRSN. 
 
These efforts must be maintained and amplified for several years in order to study other scenarios and extend 
consultations to local levels. They must be accentuated if a decision is made to enhance actions that are 
necessary to anticipate from the present time, particularly those concerning the improvement of tools for 
assessing exposure, studying the consequences of the sale of foodstuffs with low levels of contamination and 
preparing a census of the populations living around BNFs.  
 
In any event, given this rationale, it is advisable to: 
 

o bolster the initial doctrine components, particularly through exercises; 
o broaden the types of scenario covered; 
o develop local consultation regarding the issues associated with post-accident management; 
o strengthen the human and financial resources of the various participants concerned, in order to 

conduct studies necessary for preparing decisions and implementing the actions proposed, 
particularly those that need to be prepared at the planning stage; 

o increase international dialogue on this subject with European countries, the European Commis-
sion and the IAEA. 

 
A new international seminar has already been scheduled for the end of 2009. 
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Diagram 1 : Various steps for the management of post accident situations 
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Diagram 2: Staying in or leaving contaminated territories after sheltering during emergency 
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