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1.
Introduction

The long-term management of the Chernobyl accident has lead to the emergence of key radiation protection issues. Among them, the selection of dose criteria for implementing different types of countermeasures, notably relocation, was largely debated during the years following the accident. Beyond the selection of the dose criteria, the meaning of safe living conditions in the long-term perspective introduced by the post-accidental situation was raised and discussed through the issue of "return to normality", as pointed out by Lochard and Prêtre (1995): "the claim for normality (… ) is expressed in many different ways by individuals who want to be considered and treated as any other member of the society".

These issues were a matter of debate among experts for years and in this respect, it is interesting to remind the conclusion of the International Conference on the Restoration of Environments with Radioactive Residues, held in Arlington – USA on November 1999: "Although many countries attempt to apply the intervention approach, most find that the derived values are those one would associate with practices. It seems that when the public knows there is a criteria of 1 mSv/a or 0.3 mSv/a or 0.25 mSv/a for practices, they want the same level of protection" (C. Meinhold – Closing statement of the Conference – IAEA, 1999).

This paper presents some lessons of the Chernobyl post-accidental management and introduces the key elements of the ICRP Publication: "Application of the Commission Recommendations to Protection of People Living in Long-Term Contaminated Areas After a Nuclear Accident or a Radiation Emergency", approved by the Commission in October 2008 (to be published). This forthcoming Publication is the first application of the new ICRP Recommendations (Publication 103) to the so-called "existing exposure situations": i.e. situations that already exist when a decision on control has to be taken.

2.
Some lessons learned from the Chernobyl post-accidental management 

A complex situation
The long-term contamination of the environment by the Chernobyl accident created a complex situation. This contamination is a "worrying" presence, notably because it is an invisible, impalpable and imperceptible presence everywhere in the environment and places of living in the affected territories. It is a real intrusion in the private sphere of the inhabitants, who have to cope with radioactivity in their day-to-day activities. Being a new situation for everyone, there is no word in the common language and the dialogue between authorities, experts and the population is quite difficult. Furthermore, due to the half-life of radionuclide disseminated in the environment, this is not only a concern for the present generation but also for future ones.

Affecting everyone in the daily life

The long-term contamination of the environment is affecting all dimensions of living conditions: health, environment, social life, education, ethical and aesthetical aspects as well as the production and distribution of contaminated foodstuffs and commodities. This context induces large concerns among the population and sometime severe psychological consequences. Everyone is concerned by this situation: inhabitants who have to take care of the contamination in their day-to-day life, authorities who have to set up rehabilitation strategies, experts who need to evaluate the situation and the effectiveness of these strategies, professionals who have to adapt their working conditions and practices to cope with the contamination. These concerns not only affect the local level, but also the national and international levels.

As a result, the general feelings among the population are a loss of control on daily life, a disqualification of living conditions and a general feeling of social exclusion. The population has a permanent worry due to the existence of uncertainties on the long-term effects of radioactivity on health and environment. The difficulties for managing the complex situation and the on-going debate on the long-term radiological consequences of the contamination progressively lead to a loss of confidence in authorities and experts.

Conditions for the rehabilitation
After a decade of confrontation with the complex situation created by the Chernobyl accident, new approaches have been promoted based on an active engagement of the local professionals (health professionals, teachers…) and of the population in the management of the radiological situation. This engagement has proved to be essential to favour the development of a practical radiation protection culture allowing the individuals to regain control on their daily life. Together with a responsible health care approach responding to the Precautionary Principle and the willingness of a sustainable development of the territories, the direct involvement of the local professionals and the population in the management of the radiological situation created a new situation, although different from the past, enabling people to envisage their future as normal as possible.

From the experience, three pillars have been identified for the development of the practical radiation protection culture in the contaminated territories. The first one is the establishment of an operational radiation monitoring system including measurement of foodstuffs and whole-body contamination and favouring the access to the measurements for all the inhabitants. Such a system is crucial for allowing the population to regain self-control on its direct environment. The second pillar is the implementation of a strict long-term health surveillance of the affected population and the third one is the transmission of the practical radiation protection culture to future generations through the education system.

3.
The new ICRP approach

The forthcoming ICRP Publication on the protection of people living in long-term contaminated areas after a nuclear accident or a radiation emergency is largely building on the Chernobyl post-accidental management lessons and experience briefly described above. 

Characteristics of post-accidental situations

This forthcoming Publication describes first the characteristics of post-accidental situations, notably the types of exposed populations, the main exposure pathways, and the strategies developed to cope with a long-term contamination. It clearly mentions that the day-to-day life and working activities in contaminated territories inevitably lead to some exposures. Generally, there is a limited number of radionuclide to cope with, and ingestion is usually the dominant pathway. Because of the long-term dimension of the contamination, it is important to analyse the evolution over a pluri-annual period of the whole-body activity. Figure 1 provides an example of this activity for an episodic intake of 1000 Bq compared to a daily intake of 1 and 10 Bq of caesium, underlining the effect of chronic contamination. Such an analysis constitutes a key driver for the long-term management for individual living in contaminated territories.
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Figure 1. Evolution over a pluri-annual period (1000 days) of the whole-body activity associated with an episodic intake of 1000 Bq and a daily intake of respectively 1 and 10 Bq of caesium

[image: image2.wmf]Furthermore, the forthcoming Publication puts emphasise on the large variation of contamination levels generally observed after a nuclear event, which lead to a large range of individual exposures. Figure 2 shows an example of distribution observed 20 years after the Chernobyl accident among children living in a contaminated area. Most of them have a contamination level below 1 mS/y but a few are still above.

Figure 2. Results of a whole-body measurement campaign in a contaminated area 

20 years after the Chernobyl accident
These characteristics call for favouring the development of a good knowledge of the radiological situation among the affected population in order to facilitate the empowerment of inhabitants and local professionals in the management of the radiological situation.

Application of the Commission's principles
In a second part, the forthcoming Publication addresses how the three basic Commission's principles apply to the protection of population living in long-term contaminated territories. 

The justification principle concerns the decision taken toward the end of the emergency exposure situation by the authorities to allow people to live permanently in the contaminated territories, taking into account the radiological characteristics of the situation as well as the psychological, social, economic and political dimensions. In this context, mandatory relocation may be necessary depending on the severity of the accident, and voluntary relocation is always an option, creating a good basis for dealing with long-term living conditions in the territories. 

The optimisation principle, which is now considered by ICRP as central to the system of protection and to be also applied for existing exposure situations, concerns the selection and implementation of protective actions within a global protection strategy to reduce all exposures as low as reasonably achievable below a reference level (see next paragraph). It is to note that no a priori endpoint has been fixed by the Commission for this optimisation process. Its implementation is a step-by-step process and needs a constant re-evaluation, notably due to the long-term dimension of the post-accidental situation. 

Following the new approach concerning existing exposure situations, a reference level to restrict individual exposures has to be fixed. It corresponds to the level of dose or risk above which it is judged to be inappropriate to plan to allow exposures to occur and below which the optimisation principle has to be implemented. The reference level has to be fixed taking into account the prevailing circumstances. In ICRP Publication 103, it is recommended to select values for constraining the optimisation process in long term post-accidental situations "close or similar” to those used to manage exposure situations considered as normal. In the forthcoming Publication, based on past experience, the value recommended for constraining the optimisation process in long-term post-accidental situations is 1 mSv per year.

Figure 3 illustrates the process articulating the selection of the reference level with the optimisation and its evolution with time.
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Figure 3. Evolution of the distribution of individual doses with time as a result of the process of implementation of the protection strategy

Implementation of protection strategies
The forthcoming Publication introduces the distinction between protective actions implemented by authorities and those implemented by the affected persons themselves called Self-Help Protective Actions. For the long-term management of the radiological situation, it is the responsibility of the authorities to provide infrastructure and practical guidance for the implementation of these Self-Help Protective Actions, and also to provide the means to evaluate the dose distribution directly through individual measurements or indirectly through the assessments in case it is not feasible, using the concept of representative person. As mentioned above, the development of mechanisms for engaging with stakeholders is crucial for the sustainability of the protection strategies.

Radiation monitoring and health surveillance
The next section of the forthcoming Publication emphasizes the importance for individuals living in contaminated territories to receive general information on the exposure situation and the means for reducing their doses or maintaining them as low as reasonably achievable. The population residing in long-term contaminated territories should beneficiate from a radiation monitoring system including the measurement of whole-body contamination, ambient dose rates and concentrations of radionuclide in foodstuffs. Due to the large sensitivity of individual exposure according to life-styles, individual monitoring is generally an important requirement. Furthermore, given the uncertainties concerning future potential health effects, the implementation of a radiation and health surveillance programme is needed, ensuring:

· The follow-up of individuals having received significant exposures during the emergency phase,

· The general medical monitoring of the population,

· The maintenance of health registries for potential epidemiological studies.

Management of contaminated foodstuffs and other commodities

In the last section, the forthcoming Publication underlines the difficulty to maintain long-term restrictions on the consumption of foodstuffs, which are conflicting with the sustainable development of the contaminated territories. Therefore authorities should set contamination levels (expressed in terms of Bq/kg or Bq/l) below or above the Guidelines Level of the Codex Alimentarius according the relative importance of local foodstuffs in the diet of the population residing in the territories. In order to ensure a sustainable development in the long-term, it is essential to reconcile the interests of affected local farmers and the local population with those of consumers and the food distribution sector outside the affected territories taking into account the potential exposure associated with these products.

4.
Conclusion
The forthcoming ICRP Publication on "Application of the Commission Recommendations to Protection of People Living in Long-Term Contaminated Areas After a Nuclear Accident or a Radiation Emergency" is illustrating a major evolution in the new Recommendations: i.e. the generalization of the optimisation principles to all types of exposure situations including those which were previously related to activities defined as interventions such as for example exposure to radon in dwellings, to naturally occurring radioactive material, to contaminated sites and territories.

A key feature of applying the optimisation principle for this type of exposure situations is the selection of reference values as a way to impose restrictions on individual doses to avoid inequitable exposure distribution in the long-term. The international experience concerning contaminated sites and territories is calling for selecting values close to those adopted for managing normal situations.

Existing exposure situations are also characterized by the fact that the exposures of the concerned individuals are largely resulting from their personal behaviour. By introducing the concept of Self-Help Protective Actions as a complement to the classical collective approach driven by the authorities, the Commission is opening a new perspective for the success of implementing protective actions in the existing exposure situations. Experience in the territories contaminated by the Chernobyl accident has shown that the dissemination of a “Practical Radiation Protection Culture” among all segments of the population, particularly through the education system, is crucial for the empowerment of the affected population and thus ensuring the sustainability of Self-Help Protective Actions. 
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