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Protection Pilot Project: towards the development 
of a local expertise in radiation protection  

Bataille, Céline; Lochard, Jacques; Schneider, Thierry 
Centre d’étude sur l’Evaluation de la Protection dans le domaine Nucléaire, FRANCE 
    

Abstract 
Since 2004, the Montbéliard Urban Community (CAPM), in cooperation with CEPN, is 
engaged in a Radiation Protection Pilot Project whose main objectives are to improve 
the radiation protection of the inhabitants of the Montbéliard Country and to promote 
the creation of a pole of competence in the field of radiation protection in the territory. 

This Project is based on a global approach addressing all aspects of radiation 
protection. It is divided into five sections: three ones are related to exposure situations 
(medical exposure, exposure to radon, exposure in case of nuclear or radiological 
events), two others concern the development of the radiation protection culture among 
the population. 

The Project is designed to promote active participation from various stakeholders 
at the local level, working in cooperation with national and international experts. In 
particular, local actors work in close relationships with major radiation protection 
experts in France: namely the French Institute of Radiation Protection and Nuclear 
Safety (IRSN) and the French Nuclear Safety Authority (ASN). Besides, CAPM has 
entrusted CEPN with a number of tasks to help manage and facilitate the project. 

In 2009, the main partners of the Radiation Protection Pilot Project decided to 
analyse the feedback experience from this initiative. This paper focuses on the main 
results and perspectives of the Project and presents the first lessons that have been 
drawn. In particular, lessons about the possible involvement of territories in radiation 
protection management are developed. Conditions needed to favour a local expertise in 
radiation protection are notably discussed.  

Introduction 
Everyday, the public is exposed to radioactivity from various sources – radon, medical 
practices, releases from nuclear facilities… Such exposure, no matter how significant, 
raises questions and sometimes gives rise to worry or even anxiety. The populations 
concerned and the professionals and local authorities responsible for risk prevention 
and management often find it hard to assess the impact that such situations can have. 
This is largely because they are not involved in the management of their “radiological 
situation” and have insufficient knowledge of basic principles of radiation protection 
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That being the case, how can members of the population and professionals working at 
the local level gauge risk levels and determine what steps need to be taken to control 
these forms of exposure? How can these people be associated with the assessment and 
management of radiological risks, with the support of experts and authorities? What can 
be done to promote a shared radiation protection culture that will allow people to 
contribute to their own protection? 

Based on these observations and questions, local experts in radiation protection 
from the Montbéliard territory decided in April 2003 to look into the possibility of 
developing a radiation protection skills centre within the Montbéliard area. A Radiation 
Protection Pilot Project was then set up in March 2004 with the objectives to improve 
the radiation protection of the inhabitants of the Montbéliard Urban Community and to 
promote the creation of a pole of competence in the field of radiation protection in the 
territory. Considering the absence of nuclear installations in the region, this decision 
reflected a strong political engagement from the local authorities to address risks related 
to radiation exposure.  

In 2009, five years after the beginning of the Project, it was decided to analyse the 
feedback experience from this initiative. This paper focuses on the main results and 
perspectives of the Project and presents the first lessons that have been drawn. In 
particular, lessons about the possible involvement of territories in radiation protection 
topics are developed (Bataille et al., 2010). 

Structure of the Radiation Protection Pilot Project 
The Radiation Protection Pilot Project is based on a global approach designed to tackle 
all aspects of radiological risks and focuses on any form of radiation exposure, from 
natural, industrial or medical sources. It is implemented according to thematic sections 
related to different fields of radiation protection: 
– Analysis and management of the risk associated with radon, 
– Radiation protection in the medical field, 
– Management of radiological risks in the event of a nuclear or a radiological 

emergency situation, 
– Training in radiation protection in the medical field, 
– Development of a scientific and technical culture in radiation protection. 

 
The Project is designed to promote active participation from various stakeholders 

at the local level, working in cooperation with regional, national and international 
experts. In particular, local actors work in close relationships with major radiation 
protection experts in France: namely the French Institute of Radiation Protection and 
Nuclear Safety (IRSN) and the French Nuclear Safety Authority (ASN). The 
Montbéliard Urban Community (CAPM) coordinates the Project and has entrusted 
CEPN with a number of tasks to help manage and facilitate the project. 

Main results and perspectives of the Radiation Protection Pilot Project 
During the last five years, numerous actions have been performed in the framework of 
each of the sections of the Radiation Protection Pilot Project. Main outputs and 
perspectives are briefly summarized below. 
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Analysis and management of the risk associated with radon 
The Montbéliard Urban Community is part of the Doubs department, which has been 
defined by French authorities as a priority area for the control of radon (JO, 1999). In 
this context, CAPM has wished to launch a specific “radon” section to learn more about 
radon-related risks on its territory and to initiate any protective action considered as 
necessary. This section began in 2005 as part of a broader objective aiming at 
improving the air quality in dwellings.  

Work in this section began with awareness campaigns targeting local players 
likely to be involved in radon measurements as well as the inhabitants of the 
Montbéliard Urban Community (articles in the local press, distribution of brochures on 
radon). CAPM then decided to benefit from a “radon map” of its territory to obtain a 
clear idea of the scale of radon risk. Several measurement campaigns of radon 
concentration were also performed from the end of 2006, first in dwellings and then in 
public buildings.  

CAPM made the choice to develop its own measurement capacities: both 
campaigns were performed by inspectors of the CAPM Health Office who were trained 
by IRSN. Local elected representatives were particularly involved in the organisation of 
the measurement campaigns: they were solicited to contact inhabitants and owners of 
public establishments and participated in communicating results of measurements. 
Through these campaigns, all involved actors gained knowledge and competences in 
radon risk management.  

This approach allowed CAPM benefiting from a better knowledge of the radon 
risk in its territory and identifying buildings where radon concentration was too high. 
CAPM has then engaged several actions to help owners to implement remediation 
actions with the support of experts from IRSN and the Swiss Office of Public Health.  

Today, the section “Analysis and management of the risk associated with radon” 
is continuing through new measurement campaigns that will allow completing the 
mapping of the territory. Otherwise, it is envisaged that CAPM takes part in a working 
group whose objectives would be to analyse feedback experiences from local French 
communities that have decided to deal with radon risk. The aim could be to produce 
guidance for others communities that would like to initiate a similar approach. Finally, 
the Montbéliard territory will host the next “radon workshop” organised by the French 
Society of Radiation Protection (SFRP) in Spring 2011. 

Radiation protection in the medical field 
This section was launched in 2004 by the Montbéliard hospital management team. It 
was organised to address problems raised by new regulatory requirements applying to 
medical physicists and radiation protection experts in two areas: the organisational 
aspects of radiation protection and medical physics and the optimisation of radiation 
protection of patients. 

In particular, the new requirements imposed the need to have a medical physicist 
on hand in the nuclear medicine and diagnostic radiology departments (JO, 2004a) and 
to consult a radiation protection expert (JO, 2003). This triggered the idea of exploring 
the possibility of setting up a unit dedicated to medical physics and radiation protection. 
As part of this work, the Montbéliard hospital solicited CEPN to gather and analyse 
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feedback experiences from hospitals where such units were in place. Conclusions of 
this study are still discussed (Badajoz et al., 2008). 

As far as radiation protection of patients is concerned, the Montbéliard hospital 
and CEPN have participated in a working group created by the French-speaking Swiss 
Society of Radiation Protection since 2009. The objective is to elaborate new 
documents to improve information of patients undertaking medical procedures using 
ionising radiations.  

Even if the works described above gave interesting results, the staff from the 
Montbéliard hospital had difficulties to devote time to the Radiation Protection Pilot 
Project. The partners of the Project also decided to extend this section beyond the 
hospital. In this context, the Montbéliard Urban Community now intends to develop, 
with the help of CEPN, the “Medical Radiation Protection School of the Montbéliard 
Territory”. This project will mainly aim at: 
– Supporting initial and continuing radiation protection training and research, 
– Informing health professionals and patients, 
– Developing a radiation protection culture among health professionals and the 

public. 
 
The “Medical Radiation Protection School of the Montbéliard Territory” will be 

opened to any interested structure, in particular: 
– Local actors involved in the “health” domain in the Montbéliard territory,  
– Regional, national and international institutes/organisms involved in radiation 

protection in the medical field.  

Managing radiological risks in the event of  
a nuclear or a radiological emergency situation 
The objectives of this section are to understand the local stakes associated with the 
management of a radiological accident and to develop practical actions to improve 
accident and post-accident preparedness in the Montbéliard territory. This section is 
implemented from a multiple risk perspective, since the Montbéliard Urban Community 
has to draft Local Community Emergency Plans (as required by the French law; JO, 
2004b) taking into account any risk that could affect its territory. 

In order to identify the potential consequences of a nuclear accident or a 
radiological event on its territory, the CAPM, with the technical support of CEPN and 
KIT (Germany), is using the Decision Aiding Tools developed over the last decades 
within the European Framework Programme for emergency and rehabilitation 
preparedness and management. Simulation results are then coupled with data provided 
by the CAPM Geographic Information System (GIS), which allows determining 
practical actions to be better prepared to a radiological event. 

To date, first studied scenarios showed that the Montbéliard territory could be 
quite affected. In case of a medium accident at the Fessenheim Nuclear Power Plant 
(located at 70 km from Montbéliard), the territory would have to implement foodstuffs 
restrictions on some products (milk, leafy vegetables) during limited periods of time. In 
case of a severe accident, it would have to set up emergency countermeasures. Finally, 
an accident of a truck transporting a caesium-137 source would have very localised 
consequences, mainly in the nearest agricultural areas and rivers. 
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As a consequence, the Montbéliard territory engaged some practical actions to be 
better prepared to a radiological event. Buildings that could accommodate populations 
that would have to be evacuated have been identified. Their location and characteristics 
have been entered in the GIS of the Montbéliard territory. An assessment of stocks of 
iodine tablets, available on the territory, has also been performed. 

Today, CAPM is pursuing this project. It will notably take part in the 
development of the French doctrine on post-accident management (CODIRPA) 
managed by ASN and become a member of the European Platform on Preparedness for 
Nuclear and Radiological Emergency Response and Recovery (NERIS), recently 
launched.  

Training on radiation protection in the medical field 
This section has been initiated and managed by the University of Franche-Comté with 
the objective to promote links between training, public research and local competences. 
Because of the lack of personnel in radiation protection in hospitals in France, the 
proposed trainings sessions mainly concern radiation protection in the medical field. 
Two training courses have thus been created: 
– A professional degree in medical dosimetry and radiation protection (DORA) was 

created in 2005. 15 to 20 dosimetrists are trained each year.  
– A training module on radiation protection of patients was implemented early 

2009, addressing radiographers. 
 
Through the creation of these training courses, the “Training” section allowed a 

densification of links between the University and IRSN. Today, the University would 
like to implement a more formal collaboration. 

Otherwise, the University envisages to enlarge its training sessions and to develop 
a “medical radiation protection” option for existing radiation protection masters. All 
these trainings will be integrated in the “Medical Radiation Protection School of the 
Montbéliard Territory” described above.  

Developing a scientific and technical culture in radiation protection 
Drawing on its long experience in promoting scientific culture, the Pavillon des 
Sciences de Franche-Comté was the driving force behind the implementation of a 
“Scientific and Technical Culture” section. The objective is to raise the profile of a 
scientific and technical culture related to radioactivity and radiation protection among 
the general public and, more specifically, among pupils in the Montbéliard area. 

A good example of this section’s activities is the elaboration of the exhibition 
entitled “Did you say radiation protection?”. This exhibition is the result of a 
collaboration between artists and radiation protection experts who have produced a 
number of works of art as well as films that are screened on information terminals. The 
exhibition was opened in Montbéliard in October 2007. Since this date, it travels all 
around the world and has already welcomed more than 20,000 visitors. 

Since 2007, the work of this section is enhanced through the organisation of 
“radiation protection workshops” in secondary schools. The goal is to involve pupils in 
activities approaching radiation protection topics in a concrete manner and favouring an 
understanding of radiation protection stakes in daily life. The workshops are animated 
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by teachers of the secondary schools in partnership with local and national experts in 
radiation protection. They favoured a multidisciplinary approach: radiation protection is 
dealt with through physical and biological sciences, but also through history, 
philosophy or plastic arts. Every year, all the participating schools gather in a final 
seminar at the end of the scholar year. The last edition took part in March 2010 in Paris 
and gathered more than 200 pupils, including children from 7 French schools and 7 
foreign schools.  

First lessons learned from the Radiation Protection Pilot Project 
In addition to the results obtained in the different sections, the activities carried out as 
part of the Pilot Project have led to a real improvement in the skills of local players 
involved in various aspects of radiation protection. For example, CAPM employees 
have acquired new skills and widened their range of expertise: they were trained to 
radon measurement and were taught to handle simulation tools to be better prepared to 
radiological events.  

Thus, today, several sections of the Radiation Protection Pilot Project have 
reached a “state of maturity”: 
– Results acquired in the sections “Analysis and management of the risk associated 

with radon” and “Managing radiological risks in the event of a nuclear or a 
radiological emergency situation” allowed a national and international recognition 
of the competences developed in radiation protection within the territory. 
Activities will now continue in relationships with national players, particularly 
IRSN and ASN. 

– Activities initiated within the section “Developing a scientific and technical 
culture” are now developed beyond the frame of the Radiation Protection Pilot 
Project in an autonomous manner. This section constitutes a major success of the 
Project and showed that this initiative was answering to a real lack of information 
and dialogue opportunities on radiation protection topics and stakes. 
 
Besides, other sections, notably the one related to “Radiation protection in the 

medical field”, got restricted results between 2004 and 2009. Today, they benefit from a 
renewed context and should be further developed from 2010 through the creation of the 
“Medical Radiation Protection School of the Montbéliard Territory”.  

Although the experience of the Radiation Protection Pilot Project is not ended, 
first lessons about the development of a local expertise in radiation protection can be 
proposed. Indeed, the Project has allowed identifying some elements needed for the 
development of local competences in radiation protection, among which:  
– The importance to benefit from local radiation protection experts, capable of 

initiating and guiding the various actions. Each section was indeed piloted by a 
local expert who was involved in the concerned field and benefited from a deep 
knowledge of local characteristics.  

– The necessity to link radiation protection actions with local stakes or projects. For 
instance, we can remind that: the “Radon” section was initiated as a part of 
actions concerning the air quality in dwellings; the section about “Managing 
radiological risks in the event of a nuclear or a radiological emergency situation” 
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was accomplished in a multi-risk perspective as part of drafting Local Community 
Emergency Plans.  

– The necessity of a definite commitment and support of the local elected 
representatives. Every year, since 2004, the state of advancement of the Project is 
presented to local elected representatives. To date, they have always expressed 
their unanimous support to the Project.  

– The importance of a strong articulation with national and international radiation 
protection experts. Indeed, it is important to underline that the Project could not 
have been developed in this way if it did not benefit from interactions and help of 
national and international radiation protection players.  
 
If the experience of the Montbéliard Urban Community has allowed to show that 

the development of a local expertise in radiation protection is possible, it also allowed 
to demonstrate that it can lead to convincing results: the different actions performed at 
the local level have been very well received by the inhabitants of the Montbéliard 
territory and were all the more efficient. For instance, as far as the management of the 
radon risk is concerned, owners of houses are listening to advice of the staff of CAPM, 
because they know them and trust them. Similarly, in the course of the presentation of 
the exhibition “Did you say radiation protection?” in Montbéliard, visitors were 
sensitive to the information which, mostly, made echoes to local realities.  

However, as mentioned above, it remains to underline the limits of a local 
expertise related to radiation protection issues: indeed, actions developed by the 
stakeholders of the Montbéliard territory were sometimes slowed down by a lack of 
means (equipment to measure radon) or of knowledge (about regulation relating to 
distribution of iodine tablets). They were also sometimes confronted to public policies 
that are not well adapted to local actors expectations.   

All these elements emphasize the necessity to work on the modalities of 
articulation between local and national expertises in radiation protection (adaptation of 
language, definition of roles of each actor…) and on the needs of mediation/facilitation 
between these two levels, which appear complementary. Drawing on this observation, 
CAPM and IRSN, with the support of CEPN, have recently decided to officialise their 
cooperation through the signature of a specific protocol. They engaged to focus their 
efforts to articulate at best their respective actions and to contribute to a general 
improvement of radiation protection in the fields already covered by the Radiation 
Protection Pilot Project.  
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Abstract 
The sustainability of radioactive waste disposals’ surveillance systems is a key factor 
when it comes to long-term surveillance of these facilities. Local stakeholders have 
shown concerns on this matter, especially when dealing with intergenerational 
transmission of knowledge and memory of installations. 

As a European cooperative research program, COWAM in Practice (CIP) 
addressed these issues from a practical point of view. From 2007 to 2009, CIP involved 
a wide range of stakeholders from five countries, including members of NGOs and 
industry, elected officials, national experts and authorities.  

Among CIP outputs were the local stakeholders’ expectations regarding long-term 
surveillance, and considering two main issues: on the one hand the long-term 
environmental and health surveillance, on the other hand the practical implementation 
of “reversibility” for geological disposal. 

The paper addresses the governance issues associated with the practical 
implementation of long-term surveillance systems. A sustainable surveillance system, 
involving local actors in the decision making process, should allow them to monitor the 
waste inventory, the disposal evolution, the implementation of ‘reversibility’, the 
potential environmental and health impacts as well as the financial aspects. Beforehand, 
an effective involvement requires the identification of concerned local stakeholders, 
their technical and political empowerment, as well as establishing cooperation between 
the local and national institutions involved in the surveillance. 

The radiation protection community has an important role to play to support local 
stakeholders’ involvement in long-term surveillance, mainly in ways of training, skills 
and capacity building, but also by taking into account public concerns in the disposal 
design and for the organisation of its follow-up. Such a support would contribute to 
improve the sustainability of the surveillance system as well as that of the vigilance. 
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Introduction 
Radioactive waste introduce a new time dimension in the field of risk management. The 
radioactive period of some radionuclides leads to consider time scales ranging from 
several thousand to several million years. These time scales imply adapting risk 
management processes to long or very long-term. Reflections have been led over the 
past decade on safety as well as societal issues associated with this long-term risk 
management. In fact, the process of long-term waste management generates new 
responsibilities that the current generation has to hand over to future generations for 
pursuing this management, maintaining and organizing a sustainable monitoring system 
and preserving the waste memory. Although the operator of the waste disposal has the 
responsibility of developing and implementing a robust monitoring system, the 
development of a citizen vigilance is a key element for improving the sustainability of 
the surveillance over the long-term period. This citizen vigilance is notably 
characterised by the handover of responsibilities of the current generation to the 
following ones. 

Within European projects COWAM1 and more particularly COWAM in Practice 
(CIP), dedicated to the improvement of radioactive waste management’s governance, 
working groups involving experts, authorities, waste managers and local stakeholders 
were set up to discuss the stakes associated with long-term inclusive governance in this 
field. CIP cooperative investigations helped notably to elaborate local stakeholders’ 
expectations regarding arrangements for long-term vigilance, in the light of two major 
concerns: first, protection, now and over time, of health and the environment around 
waste installations; second, practical implementation of ‘reversibility’ for geological 
disposal. 

This paper presents the main results of these investigations with regard to the 
involvement of local stakeholders in long-term surveillance systems and discusses some 
challenges for the radiation protection community to improve and facilitate this 
involvement, notably through their participation to the building of stakeholder 
competences in terms of radiation protection.  

Long-term surveillance of radioactive waste disposal  
Whatever the type of radioactive waste management facility (geological disposal, short-
term or long-term storage), the generic term of ‘surveillance’ can include several 
aspects of the protection system, which may also vary with time, such as:  
– The technical monitoring of the facility environment (control of radionuclides 

discharges in the environment); 
– The technical maintenance of the facility, the reassessment of the safety level over 

time and the management of any actions on site, including possible retrieval of 
waste; 

– The surveillance of human activity in and around the site;  
– The preservation and transmission of know-how concerning waste management; 
– The organisation of a multi-level vigilance; 

                                                 
1  COWAM 1 (2000-2003), COWAM2 (2004-2006), CIP (2007-2009). More information on : 

www.cowam.com 
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– The training of the next/new generation(s) who will take over the radioactive 
waste management facility site.  
As it has been shown in the COWAM 2 project, there is no unitary definition of 

‘long-term’. What ‘long-term’ means largely depends on the chosen perspectives – who 
defines it, what the context is, what it is defined for. Therefore, it is essential to first 
delineate what is at stake in terms of time dimension when dealing with long-term 
surveillance. Regarding radioactive waste management, two long-term perspectives 
may be considered: a technical perspective and a societal perspective. 

From a technical point of view, long-term is a concern for the operators of 
radioactive waste disposals, the safety authority and radiation protection community as 
there is a need to assess the performance of protection systems of the waste disposal 
over periods of time of about several thousand of years and beyond, that is assessing 
notably: 
– The geological evolution; 
– The robustness of waste package and disposal; 
– The evolution of radioactivity and thermal characteristics of the waste packages 

with time, its potential transfer to the environment on long-term periods and the 
associated safety criteria. 

 
However, from the societal perspective, considering timescales of the order of 

several thousands of years is meaningless. It is not possible to envisage how the society 
will be organised in the far future. A reasonable approach to cope with the long-term 
duration of waste radioactivity is, for the current generation, to create management and 
governance processes favouring a continuous transmission to the next generation(s) of a 
“safety heritage” (composed of know-how, protection options, procedures, resources…) 
in order to ensure the continuity of waste management.  

These management processes may evolve with time, but the current generation 
needs to consider how they can be set up in order to achieve a number of ‘missions’ to 
be transmitted to the next generation(s). It will be the responsibility of the next 
generation(s) to continue and/or reconsider these processes and to adapt them with the 
aim of ensuring the realisation of these different missions.  

Citizen vigilance and local stakeholder involvement 
in the long-term surveillance system 
The COWAM 2 project has shown that the development of citizen vigilance is a key 
factor for improving the sustainability of surveillance systems over the long-term. This 
development is achieved through the involvement of local stakeholders in the 
surveillance system in order to: 
– At the planning stage, address their questions and concerns and find a mutual 

understanding of the issues at stake; 
– Identify potential improvements of the monitoring system and management of the 

nuclear waste installations; 
– Favour in this way citizen confidence in the "institutional" monitoring system; 
– Work out the specific contributions that citizen vigilance can make, identify the 

practical aspects of implementation, and, if it is necessary, build up local 
structures to play this role. 
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The cooperative research program COWAM in Practice (CIP) allowed revealing 
the stakeholders’ expectations regarding their practical involvement in the surveillance 
system. The main aspects of interest concern the following aspects:  
– Follow-up of the waste inventory; 
– Surveillance of the integrity over time of the disposal system (waste packages, 

installation…); 
– Health and environmental surveillance; 
– The decision-making process associated with the practical implementation of 

reversibility for a deep geological waste disposal. 
 

It has to be noticed that the later topic about the role of reversibility on the long-
term surveillance was particularly discussed within the CIP project, as the 2006 French 
law on radioactive waste management asks for a period of reversibility for deep 
geological disposals. 

Follow-up of the waste inventory and the integrity of the disposal system 
The issue of keeping an inventory of all radioactive waste contained in the disposal 
facility is raised at various levels, including: 
– From an ethical point of view, ensuring that the memory of the inventory is kept 

alive over the course of time is seen as a duty of today's generation toward future 
generations, who have a right to know of their legacy; 

– With regard to risk management, it is essential to know with sufficient accuracy 
what the content of the disposal facility is in order to be able to assess the level of 
protection provided by the systems according to the health and the environmental 
aspects. 

 
Special tracking systems are set up by waste management operators to follow-up 

the content of the disposal facility, throughout the entire operational phase and 
subsequently to maintain this knowledge in the long-term to ensure that it is passed on 
to future generations. For example in France, national follow-up of radioactive 
materials and waste has been mandatory since the 2006 law (JORF, 2006). It gives rise 
to the elaboration by a pluralistic group of a ‘National Plan for Management of 
Radioactive Materials and Waste’ (ASN, 2006).  

Beyond the national follow-up, to reinforce the sustainability of this system, the 
involvement of local stakeholders in the follow-up of the waste inventory is of 
importance as it creates a ‘local knowledge’ of the facility, easing the transmission to 
the future generations. For this purpose, a specific pluralistic body, involving producers 
of radioactive waste, the disposal facility operator, representatives of institutional and 
non-institutional actors (safety authorities, expert bodies, associations, etc.) as well as 
local actors (local associations, elected people…) could be created, allowing the sharing 
of the information on a regular basis.  

For a better efficiency of this local follow-up it appears necessary to create dialogue 
opportunities between the various actors in charge of elaborating the waste inventory 
system and the local stakeholders in order to ‘co-construct’ meaningful indicators. This 
may be done within a National Plan for Management of Radioactive Materials and Waste, 
as implemented in France. This means, on the one hand, to facilitate the understanding by 
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the stakeholders of the criteria used by the operator (or authorities) for checking the 
inventory of waste packages and, on the other hand, to allow these stakeholders to 
address their expectations concerning indicators making sense for them which could be 
added to the classical surveillance plan. The followed indicators might cover not only the 
radiological content of packages but also data on the potential presence of chemicals, 
package design, how they are positioned in the facility, etc.  

The relevance of the followed indicators with regard to long-term surveillance can 
also be increased by putting them into perspective with the inventory of existing (or 
future) radioactive waste facilities in their own country and abroad2.  

Another ‘technical aspect’ of the surveillance system concerns the follow-up of 
the integrity over time of the disposal facility (including waste packages, installation, 
geological surrounding evolution, etc). Here also, the involvement of local stakeholders 
will contribute to improve their understanding and knowledge of the waste facility, 
favouring their participation to the long-term vigilance. This aspect of the surveillance 
implies to set up a reference point of the disposal system, characterised by a set of 
indicators that would enable to compare the state of the installation to the evolution 
planned at the design stage of the disposal. Such follow-up might also be an opportunity 
to reduce the uncertainties inherent to the predictions of long-term modelling tools.  

This follow-up leads questioning related to the diffusion of a radiation protection 
culture, that is, how to share the assessments made by safety authorities with the local 
stakeholders. One should note that the meaning of the criteria to be used is currently 
discussed between ICRP and the radioactive waste management community. Such a 
discussion will have to be also open to local stakeholders to share a common view on 
the evaluation of the robustness of the waste management system. 

Health and environmental surveillance 
Within the CIP project a strong demand on the part of local actors emerged concerning 
potential health or environmental impacts around nuclear waste installations. In fact, the 
development of a surveillance system on health and environment can favour the local 
and national vigilance on the long-term evolution of the site and will provide an 
assessment of the level of protection achieved for the current period. The follow-up will 
allow to assess the evolution of this level of protection overtime. It is also an 
opportunity to define a reference point which could be used in case of incidental 
situation.  

According to the stage of development and operation of the nuclear waste 
installation, various levels of involvement for the local stakeholders in this surveillance 
system can imagined: they could participate in the definition of the reference point 
before the creation of the installation, then key milestones need to be identified in the 
long-term surveillance programme for which they may be involved and develop more 
intensive actions.  
                                                 
2  For example, during the CIP project, stakeholders have shown great interest in collecting feed-

back on the closed disposal of low and intermediate level radioactive waste in France (Centre 
Manche) as well as the currently operating one (Centre de l’Aube). It can be noticed that good 
practices and difficulties – and even failures – are equally interesting to learn from past 
experiences to identify key issues and prepare better technical and governance approaches.. 
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It has to be recognized that health and environmental impacts are quite difficult to 
evaluate. Among the emerging questions are the following: 
– How to estimate the long-term evolution of environment and health? 
– How to set up a global approach on health impacts which includes the other 

nuclear installations and the other exposures to ionising radiation (natural sources 
and medical exposures)? 

– How to identify other causes of health or environmental impacts (potential 
presence of other industries, presence of chemical releases, pollutions,…)? 

– How the results of the waste inventory will have an impact on the surveillance of 
the integrity of the facility and the waste package? 

– How to put the estimated potential impacts into perspective with the regional, 
national and international situation concerning evolution of health? 
 
To cope with these questions, the local stakeholders expressed a clear interest to 

establish cooperation / partnership with national institutes in charge of health and 
environmental surveillance. The creation of these partnerships would contribute to 
address their concerns and to find a mutual understanding of the issues at stake, to 
identify indicators making sense for the local stakeholders and to identify potential 
improvements in the surveillance system and management of the nuclear waste 
installations. 

It was also recognized that it is essential to have access to pluralistic expertise 
(from national and international levels) when characterizing the reference points (for 
health and environment) and elaborating the surveillance system. Due to all the 
difficulties inherent to the impact assessment methodologies (uncertainties, monitoring 
results interpretation, statistical limits, …), it is thus essential to confront experiences 
and to share with all the concerned actors (waste operator, authorities, national experts, 
local and national stakeholders, ….) elements aiming at a better comprehension of these 
methodologies, their advantages and limits, in view of an evolution of the 
methodologies if it appears to be necessary.  

The decision-making process associated with the practical  
implementation of reversibility for a deep geological waste disposal 
As indicated above, in the French context, any geological disposal of radioactive waste 
must be designed in order to respect a period of reversibility of at least 100 years. This 
period of reversibility may have an impact on the long-term surveillance as the storage 
is maintained ‘opened’ and the waste management process may evolve during this 
period of time.  

Discussions between experts and local stakeholders within the CIP project lead to 
the proposal that, from a practical point of view, the aim of maintaining a period of 
reversibility is to be able to choose, throughout this entire period, between three major 
options: continue to maintain reversibility, retrieve packages or initiate the closure of all 
or part of the disposal facility (see fig.1). This proposal allowed to shape issues 
associated with the practical implementation of reversibility, which are now discussed 
with the waste operator and the authorities. 
 

Third European IRPA Congress 2010, Helsinki, Finland

S19 S19-03



2771

Session 19: Radiation and the society – Oral presentations
Réaud, Cynthia et al.
Involvement of local stakeholders in the long-term surveillance of radioactive waste disposals

 
Figure 1. Illustration of the decision-making process throughout the period of reversibility for a 
geological radioactive waste disposal facility. 

The issue of the identification of decision-making criteria for choosing which 
option to implement is not discussed here. While a first set of criteria will be proposed 
by the current generation, it will be down to the future generations affected by these 
decisions to consider or modify these criteria and potentially to draw up other decision-
making criteria in view of the context in the future. It is however essential to determine 
before the start of the operating period what could be the structure of the decision-
making process associated with these options: Who will be involved in assessing the 
situation? Who will make the decision? How often will the situation be reviewed? etc.  

There is strong demand on the part of local stakeholders to be involved in the 
decision-making process associated with reversibility options. They are not asking to 
take the decision themselves but to be involved in assessing the disposal facility and 
ensuring that their expectations, especially insofar as they concern decision-making 
criteria, are effectively taken into account. The involvement of local stakeholders in 
actually drawing up the assessment and decision-making processes will also serve to 
make it more effective and, thereby, make the decisions taken more acceptable and 
sustainable. 

The period of reversibility can also be seen as a period during which the disposal 
is maintained ‘opened’, giving the opportunity for a close monitoring of the packages, 
structures and the environment. This period is of particular interest for local 
stakeholders insofar as it can be used to collect elements aiming at improving the 
monitoring and surveillance system, reinforce the confidence in the safety scenarios or 
to clear up any doubts and uncertainties. 

During the reversibility period, the inventory of waste packages and the 
monitoring of the integrity of the waste facility will be all the more important as the 
results of this surveillance might be an input to decide on the three mentioned options.  

Organising regular meetings, within the framework of the decision-making 
process related to reversibility, to decide between the options for the future of the 
disposal facility also serves to highlight the question of how new developments in 
standards should be taken into account (safety standards, radiological protection 
standards, environmental protection, etc.) and how to ensure the capacity of technical 
and organisational systems to adapt to such developments. As long as checks are 
scheduled (and performed) it may also be possible to bring some equipment up to 
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standard (and even replace obsolete equipment) and to some extent make adjustments in 
the facility in line with new safety requirements or new techniques. 

Challenges for the radiation protection community  
The radiation protection community has an important role to play to support local 
stakeholders’ involvement in long-term surveillance systems, mainly in ways of 
training, skills and capacity building. 

Thus, with a view to playing an active role when participating to the various 
aspects of the long-term surveillance system and fulfilling their task of ensuring 
vigilance, it is essential for local stakeholders to develop the necessary competences to 
be able to express their expectations and concerns not only about technical issues but 
also on governance ones. It is also essential to favour the development of governance 
processes allowing them to participate in the surveillance. 

As far as radiation protection is concerned, the main challenge is then to foster the 
dissemination of a ‘radiation protection culture’ among the local stakeholders, and 
engage a cooperation with stakeholders when developing aspects related to long-term 
surveillance. For this purpose, various types of actions could be foreseen such as: 
– Proposing dedicated education and training programmes to the stakeholders 

aiming at increasing their competences in the various aspects of the surveillance 
system (basic knowledge of radiation protection, explanation of the criteria used 
to characterize the waste inventory, what are the key aspects of environmental 
surveillance etc.); 

– Developing, in co-operation with the stakeholders, criteria and indicators to be 
followed-up for assessing the health and environmental impacts of the waste 
facility; 

– Favouring co-operation and partnership between local stakeholders and radiation 
protection experts from national institutions or other organisations; 

– Setting up a system to ensure intergenerational transfer of knowledge within the 
local stakeholders (for example, by building specific radiation protection 
education programmes for local schools, …). 

 
In order to facilitate the involvement of local stakeholders in the waste inventory 

follow-up, radiation protection professionals could provide them regular reports, invite 
them to attend periodic inspections of the inventory, propose specific expertises to 
answer their concerns or even propose to call pluralistic expertises if some specific 
agreements can be found with operator and authorities to access to the waste inventory 
files or to directly make complementary measurements. 

To assist in the comprehension of long-term surveillance indicators, it could be 
relevant to propose to local stakeholders (members of the Local Liaison Committee or 
other concerned representatives of local stakeholders to discuss and analyse with 
radiation protection professionals the safety reports linked with the radioactive waste 
facility. The interest of such discussions is both to share the meaning of indicators and 
the way of assessing the level of protection.  

With regards to health and environmental surveillance, radiation protection 
professionals could be involved in the discussions, with local stakeholders, on the 
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reference levels set up for the impact assessment and take into account local concerns 
and habits in the elaboration of the exposure scenarios.  

Another challenge for the radiation protection community will be to adapt if 
necessary the monitoring system to respond to the additional surveillance 
criteria/indicators identified by the local stakeholders.  
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Abstract  
Nuclear and radiological events, such as the one referred to in this article, have taught 
us that communication is one of the most important challenges in emergency 
management. In the crisis reported here, communication to local authorities, local actors 
and population proved to be challenging during this crisis.  

On Friday, August 22nd, 2008, a release of 131I started from the Institut des 
Radioelements (IRE) in Fleurus, Belgium. The release was not noticed until after the 
weekend, and people living in neighbouring areas were informed no sooner than 6 days 
after the onset of the incident. It was only then that the Belgian authorities activated a 
nuclear emergency plan, taking protective actions for the population.  

In the summer of 2009, SCK•CEN initiated a large-scale survey on risk 
perception, using computer assisted personal interviews (CAPI). The survey focused on 
nuclear risk communication, with one chapter on reception and acceptance of messages 
during the Fleurus crisis. To the representative sample of the Belgian population, we 
added a sample of 100 persons living in the zone impacted by the Fleurus incident.  

It discusses how people living in the vicinity of Fleurus perceived and evaluated 
communication the local crisis, and examines the degree to which these perceptions 
vary according to the information sources attended to, and the media used. Finally, we 
compare the Fleurus data emergency risk communication with the results for the 
general population.  

Introduction: reconstruction of the event 
On Friday, August 22nd, 2008, 131I started to be released from IRE, in Fleurus, Belgium. 
IRE produces isotopes for the medical sector, by extraction of fission products from 
highly enriched uranium targets irradiated in reactors such as the BR2 in SCK•CEN in 
Mol, Belgium. The production is a batch process and, after processing, waste liquids are 
collected in waste tanks. On that Friday, contents of smaller waste tanks were 
transferred to a larger tank, starting a chemical reaction and leading to the release of 131I 
to the stack, through filter batteries. The bulk of the release took place over the 
weekend, after which smaller quantities kept being discharged for several days, 
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amounting to a total of 50 GBq 131I. The release was not noticed till after the weekend, 
when a safety engineer started his work on Monday morning. The problem was first 
examined in cooperation with the technical support organisation, BEL-V, and the 
Belgian agency for nuclear control (AFCN-FANC) was not notified about the release 
until 5:15 p.m. on Monday evening.  

On Tuesday, August 26th, the agency made its first mention of the event on its 
website, announcing that inspectors were being sent to the installation to examine the 
situation. More details were given in a press release the same afternoon that classified 
the event as a “serious incident” (INES-3), and that announced that production in the 
IRE as well as the neighbouring MDS Nordion facility were temporarily stopped. The 
statement specified the occurrence of a "very small release" to the environment that 
neither called for activation of the Belgian nuclear emergency plan nor for measures to 
protect the environment. The press release announced follow-up measurements by the 
Belgian automatic radiological measurement network TELERAD. 

It may be worth mentioning that, in fact, four additional mobile TELERAD 
stations were placed on and near the Fleurus site that, due to the characteristics of the 
release, were not able to register the release. The fact that only pure 131 Iodine was 
discharged at a low concentration during a relatively long period, made it impossible for 
the TELERAD network to capture dose rates increases.  

On Wednesday August 27, AFCN-FANC (the Belgian agency) informed IAEA 
about the incident, stating “The waste division of the IRE has performed a transfer of 
liquid radioactive waste from one tank to another one. Immediately afterwards – for 
reasons still unknown – radioactivity was released through the stack. The quantity of 
radioactivity released into the environment is estimated at 45 GBq I-131, which 
corresponds to a dose of 160 microsievert for a hypothetical person remaining 
permanently at the site’s enclosure. This incident did not cause a contamination of the 
personnel, and their dose limits were neither exceeded.” [BVS 2008] 

On Thursday August 28, the first results for three environmental samples became 
available. These samples, taken by the agency in the close vicinity of the IRE, and 
analyzed in the lab of the scientific institute of Public Health ISP/WIV, shed new light 
on the situation. Radioactivity was established at up to 5000 Bq/kg for one grass 
sample, suggesting that the intervention limits for the food production might have been 
exceeded and, therefore, activation of the Belgian emergency plan was needed. On 
Thursday evening governmental web sites issued the first recommendations to the 
population: People living in a zone of 5 km north east of the IRE were neither to eat 
fruits and vegetables from their own gardens, nor to use rain water. The press 
publicized these recommendations. Moreover, local and provincial emergency 
managers received a FAQ list specifically compiled for the occasion [Crisiscenter 
2008]. The local police and the city of Fleurus communicated directly with the 
concerned population on Friday August 29th and an information phone line was 
opened. Further characterisation of potential water, air, grass, vegetables and milk 
contaminations was carried out. 

On Saturday August 30th, new measurements somewhat alleviated the concerns. 
These allowed a reduction of the area for which protective measures were 
recommended to 3 km-area north east of the IRE. In addition, they confirmed that no 
significant contamination of milk had occurred. (Maximum measurement was 17 
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Bq/liter where the intervention level is 500 Bq/liter). Nevertheless, a large-scale 
campaign to do thyroid measurements was announced to start on Monday, September 
1st. These measurements assess a potentially enhanced risk for thyroid cancers and are 
especially important for children [Public Health 2008]. 

In the next week, the crisis management team focused on complete certainty that 
the release had stopped. It requested that the IRE installed extra filters between the 
waste tank and the stack, and it further monitored the situation by environmental 
sampling, and active charcoal air sampling. By Saturday September 6th, there were no 
more uncertainties: No measurements of over 100 samples of vegetables and fruits had 
been near the intervention levels [FAVV2008], the maximum was 86 Bq/kg, while the 
intervention level is 2000 Bq/kg, however the WHO has a recommendation to take 
action when baby food exceeds 100 Bq/kg, and at no time there had been a need to 
trigger direct protective action for the population (sheltering, evacuation or intake of 
iodine tablets). Therefore, recommendations to avoid eating fruits and vegetables from 
the gardens were lifted, and the emergency plan scaled down to a U1 level. 
Nevertheless, thyroid testing for possible contamination continued to be offered to the 
local population, with the idea that this could be re-assuring. The medical examinations, 
performed on Monday September 1st and Tuesday September 2nd, prioritized the most 
sensitive persons, children and pregnant women. A total of 1320 persons were 
examined, and no signs of contamination found.  

Media coverage of the incident 
The event was covered by all mass media in Belgium, both in the French speaking 
southern part, and in the northern Dutch speaking part of the country. The event was no 
headline news, but it remained a daily news items for several weeks. The news items 
were mostly informative, based on the information provided by the crisis management 
or informed by interviews with the important actors: crisis managers, experts, managers 
from the installation and local and national politicians. The incident was not 
sensationalised in the mass media; there was neither amplification of negative messages 
nor stigmatisation of the technology. Discussions focused on the responsibility for the 
incident, with a focus on the unacceptable late response of the authorities and the lack 
of information to the population in the first days. Another issue of discussion was the 
failure of the automatic measuring network TELERAD to register the release; this 
failure was interpreted as another instance of poor performance of this network that had 
received some negative press before. Blame of the IRE management for their lack of 
communication was another theme, framed as an illustration of the existing problematic 
relation between IRE, the local authorities and the local population [Fleurus 2008]. Part 
of the news framing was also on the expected shortage of medical isotopes, a 
consequence of the incident. 

Public opinion survey: material and methods 
The Belgian Nuclear Research Centre SCK·CEN conducts periodically large-scale 
public opinion surveys among a representative sample of the Belgian population [Carlé 
and Hardeman, 2003; Van Aeken et al., 2007; Perko et al., 2010]. Alongside with 
recurrent issues such as risk perception, confidence in authorities and other actors, and 
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the use of nuclear energy, the surveys include detailed research sections on topics such 
as expert functioning, emergency planning, food safety or risk communication.  

The data for this study originate from the 2009 SCK•CEN survey.  
  

1. Background Variables  
2. Risk perception and confidence in authorities for 17 risk items 
3. Attitude towards: 
 3.1. Science and technology 
 3.2. Stakeholders engagement in decision process related to industrial installations with risks 
 3.3 Nuclear energy 
4. Acceptance of legal norms for food products 
5. Use of different information media 
6. Evaluation of different actors in the nuclear domain 
7. Risk perception of an accident in a nuclear installation 
8. Safety behaviour and anomy 
9. Knowledge about the nuclear domain 
Newsflash: TV-report about topics related to preparedness for nuclear emergencies 
10. Reception & acceptance of messages communicated in the TV-report 
11. Reception & acceptance of the iodine predistribution / information campaign 
12. Reception & acceptance of messages communicated by authorities during the Fleurus event in 2008 
13. Consumer's attitude towards food with radioactive contamination 
 
Fig. 1. Main topics of the SCK•CEN risk barometer survey in 2009. 

The content of the entire survey is summarised in Fig.1, more details can be found in 
Perko et al. (2010). In this paper we present results relevant for the respondents' 
perception of the communication during the IRE 131I release incident in Fleurus.  

Sampling procedure 
Field work in the SCK•CEN 2009 survey was performed by a market research bureau 
using CAPI - computer assisted personal interviews. These interviews were carried out 
at the home of the respondent; the average duration was 43 minutes.  

The bulk data of the 2009 survey consisted of 1031 interviews in French or 
Dutch. This sample is representative for the Belgian adult population with respect to 
province, region, level of urbanization, gender, age and professionally active status.  

In the general Belgian population, 163 out of the 1031 persons remembered the 
IRE incident, the questions about what they remembered, to what degree they agreed 
with the communication during the crisis, and how what media and information sources 
they used were asked to this subset.  

In addition, we asked the same set of questions to a supplementary set of 104 
persons from the Fleurus area, the municipality in the French speaking part of Belgium, 
where the IRE incident happened.  

In the next paragraphs, the results for the specific Fleurus group are compared 
with those from the 16% of the Belgian population who remembered the incident. We 
provide the results from these directly involved communities as a second line in the 
graphs, to allow comparison. 
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Results 

Reception of the crisis management communication during the incident 
The first set of five questions measures the degree to which people still remember what 
happened. During the incident, which took place about 11 months prior to this survey, 
all issues covered in the questionnaire, had received extensive media coverage. 

Table 1. What do people remember about the incident? 

Question Sample 
 

Correct 
answer 

Incor. 
answer 

Incor. 
answer 

Incor. 
answer 

No 
answer 

What was the main 
pollutant?  Radioiodine Tritium Caesium Uranium  

 BE 163 19% 4% 4% 15% 58% 

 FL 104 63% 1% 1% 1% 35% 

For what purpose was it 
produced?  Medical Indus- trial Energy   

 BE 163 58% 15% 7%  20% 

 FL 104 33% 11% 21%  36% 

What is the risk of a large 
intake of Radio-iodine?  Thyroid 

cancer 
Lung 
cancer 

Skin 
cancer   

 BE 163 68% 7% 2%  23% 

 FL 104 77% 3% 0%  20% 

What countermeasures were 
adviced ?  No fresh food

from garden
No dairy 
products 

To 
evacuate   

 BE 163 67% 9% 14%  10% 

 FL 104 74% 1% 14%  11% 

What was measured in the 
children?  Radioiodine 

in thyroid 
Blood  ana-
lysed in lab

Children's 
urine test    

 BE 163 19% 21% 6%  53% 

 FL 104 3% 11% 18%  68% 

 
Less than 20% of the people in Belgium who remember the incident with a radio-

active release know it was radio-iodine which was accidently released, but in Fleurus, 
over 60% remembers the radio-iodine. Remarkably, more people in the general 
population than in Fleurus connect the incident to the production of radio-iodine for 
medical purposes. This might be because the subject of a shortage of radio-iodine in the 
hospitals was in the press during a long time, and it was connected to the incident in 
Fleurus and the long shutdown of the facility. The majority of the respondents, both in 
the population in the Fleurus area and also in the part of the population that remembers 
the incident, are aware of the link between radio-iodine and thyroid cancer. About 80% 
of both groups remember correctly that people were advised no to consume fruits and 
vegetables from their gardens if they lived in an area situated up to 5 km north east of 
the facility. Neither the local population nor the part of the general population, who 
remembered the incident, appear to have been aware of the thyroid measurement 
campaign. 
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Acceptance of the crisis management communication 
We asked respondents to indicate their agreement with six statements regarding the 
information and guidance given during the crisis  Six statements were proposed, to 
which the respondents had to state their agreement degree on a 5-point Likert scale 
(from 1="strongly disagree" to 5="strongly agree"). Again, the results presented in 
graph. 1 come from the 16% of the Belgian population who remembered the incident 
and are compared with the Fleurus sample. 

 
Agreement with the communication in the 2008 iodine release incident in Fleurus 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Idem in Fleurus [104/104 answers]

af6 Radio-iodine increases the risk of getting other cancers 
[163/1031 answers Belgium]

Idem in Fleurus [104/104 answers]

af5 Evacuation would have been better  [163/1031 answers Belgium]

Idem in Fleurus [104/104 answers]

af4 Detectors to measure thyroids not trustworthy [163/1031
answers Belgium]

Idem in Fleurus [104/104 answers]

af3 All vegetables and dairy products could be polluted [163/1031
answers Belgium]

Idem in Fleurus [104/104 answers]

af2 Also other dangerous elements in release [163/1031 answers
Belgium]

Idem in Fleurus [104/104 answers]

af1  Influence of release was not only local. [163/1031 answers
Belgium]

Strongly Disagree  Disagree  Neither agree, nor disagree  
Agree  Strongly Agree Don't know / no answer

 
 
Fig. 1. Agreement with the crisis management communication in the 2008 iodine release incident 
in Fleurus, Belgium. 

Most people think that the incident had consequences for a larger area than was 
communicated by the authorities (first statement). There is little difference between the 
people from Fleurus and the general population of Belgium. A large majority of people 
think that the situation was worse than communicated by the authorities (statements 2 
and 3), agreeing with the view that other dangerous elements were released (60% to 
80% of the samples), or that other products than garden fruit and vegetables from a 
larger area could have been affected (50% to 80% of the respondents). Agreement with 
the last statement also indicates that people think the situation is worse: they believe 
that other health effects will result from the release. 

The population is more balanced on whether evacuation would have been a better 
countermeasure: about 50% agree, against 20 % disagree and 30 % people with no clear 
opinion. And finally, statement 4 shows that people don't really trust the physical 
measurements from the detectors, although the agreement with the statement ".results 
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from detectors used for the measurements of presence of radio-iodine in the thyroid are 
not completely trustworthy" is lower than for the other statements, between 30 and 40% 
agree. Remarkably there are no big differences between the general population and the 
people in Fleurus who were in the affected zone.  

Information channels used during the incident. 
In this paragraph we look at the media use during the incident in Fleurus. First we ask 
the respondents what media and information sources they used, and then we ask their 
appreciation for each information source, specified by how credible, how timely and 
how extensively they evaluated each source. The first part lists the mass media, the 
second part personal contacts and other information sources. The results are presented 
separately for the two parts.  

 
During incident in Fleurus, how often did you use the sources in this list

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Idem Fleurus sample [104/104]

is1 TV  [163/1031] 

Idem Fleurus sample [104/104]

is2 Radio  [163/1031]

Idem Fleurus sample [104/104]

is3 Online journals (internet)  [163/1031] 

Idem Fleurus sample [104/104]

is4 Replay of TV news on internet  [163/1031]

Idem Fleurus sample [104/104]

is5 Replay of the radio news on internet  [163/1031]

Idem Fleurus sample [104/104]

is6 Newspaper (printed version)  [163/1031]

Everyday Several times a week Once or twice a week Less often Never Don't know / no answer  
 

Fig. 2. Information channels used during the 2008 iodine release incident in Fleurus, part A. 

In Figure 2 we see that television was the number one mass communication 
channel, over 80% of the respondents in Fleurus say the watched TV daily, while nearly 
70% of the population in the rest of the country indicate they followed the Fleurus 
incident daily on TV. Radio is clearly the second most important information channel, 
around 50% both in the local population and in the rest of the country followed the 
news daily on the radio, and another 20 % did so several times a week. 

Newspapers are the third mass communication channel, consulted daily or several 
times a week by 55% of the general population (or at least by the part of the general 
population who remembered the incident). For the local population, newspapers were 
less important, 50 % of the Fleurus population says they read the newspaper never or 
less than once a week during the incident. We differentiated between 3 types of internet 
use: internet online journals, replays of TV news on internet and replay of radio news 
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on internet. In general internet is used less than the other media; over 60% of the 
respondents indicate they never used internet in any of the three ways specified. About 
25% of the Fleurus respondents say they used internet journals daily or at least several 
times a week, and 22% used the replays of TV and radio news as often. The responses 
for the general population indicate a marginally lower use of the internet sources. 

 
During incident in Fleurus, how often did you use the sources in this list

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Idem Fleurus sample [104/104]

is7 Leaflet or letter distributed by authorities  [163/1031]

Idem Fleurus sample [104/104]

is8 Information from the school  [163/1031]

Idem Fleurus sample [104/104]

is9 Information & rumors on the street / shops   [163/1031]

Idem Fleurus sample [104/104]

is10 Personal communication ( with friends, relatives,…) 
[163/1031]

Idem Fleurus sample [104/104]

is11 Meetings (with local community…)   [163/1031]

Idem Fleurus sample [104/104]

is12 Social network sites etc.   [163/1031]

Everyday Several times a week Once or twice a week Less often Never Don't know / no answer  
 

Fig. 3. Information channels used during the 2008 iodine release incident in Fleurus, part B. 

While even in Fleurus, TV and radio news were important sources of information, 
here personal communications such as discussions with friends and relatives, and 
information and rumours in the street and in local shops etc. were relatively important 
also: about 40% of the Fleurus sample self-reported to have turned to others daily or 
several times a week. Other sources, such as letters or leaflets from authorities, local 
information communications by the schools were used as information by 30 to 40% of 
the local population at least once a week. 

In the next series of questions, we asked the respondents to evaluate the 
information sources on credibility and being timely. The questions were only asked for 
the communication sources for which the respondents previously indicated some use, 
therefore, the total number of answers is different for each source. Results are presented 
in Tables 2 and 3.  
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Table 2. Evaluation of credibility and timeliness of media during 2008 iodine release incident in 
Fleurus Part A. 

Sources # 
Credi
bility 
Little 

Credibility 
Average & 
No Answer 

Credi
bility 
Much 

Timeli- 
ness 
Little 

Timeliness 
Average & 
No Answer 

Timeliness 
Much 

TV  (Belgium) 146 14% 39% 47% 13% 37% 50% 

TV (Fleurus) 100 46% 30% 24% 49% 26% 25% 

Radio (Belgium) 130 10% 42% 48% 9% 42% 48% 

Radio (Fleurus) 90 42% 31% 27% 40% 36% 24% 

On line Journals 
(internet) Belgium 68 13% 40% 47% 12% 37% 51% 

On line Journals 
(internet) Fleurus 41 41% 46% 12% 41% 46% 12% 

Replay of TV news on 
internet (Belgium) 43 16% 42% 42% 14% 37% 49% 

Replay of TV news on 
internet (Fleurus) 37 43% 46% 11% 41% 43% 16% 

Replay of Radio news 
on internet (Belgium) 35 14% 46% 40% 17% 43% 40% 

Replay of Radio news 
on internet (Fleurus) 33 36% 48% 15% 30% 55% 15% 

Newspaper (printed 
version) Belgium 128 8% 43% 49% 11% 40% 49% 

Newspaper (printed 
version) Fleurus 

59 
 27% 47% 25% 29% 44% 27% 

 
A first observation is that credibility of the media is considered lower in the 

Fleurus sample than in the general population. Furthermore, the general population 
expresses lower confidence in TV and radio news when answering to questions about 
the Fleurus incident than to more general questions on nuclear accidents, as they 
occurred earlier in the questionnaire. People from Fleurus have a negative evaluation of 
the timeliness of news in all media, which may reflect the delay of communication by 
both authorities and media: It took 5 days after the start of the release before it came 
first in the news. The general population has a more positive view on how fast the 
media gave information about the crisis. 
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Table 3. Evaluation of credibility and timeliness of media during 2008 iodine release incident in 
Fleurus Part B.  

Sources # 
Credi
bility 
Little 

Credibility 
Average & 
No Answer 

Credi
bility 
Much 

Timeli- 
ness 
Little 

Timeliness 
Average & 
No Answer 

Timeli- 
ness 
Much 

Leaflets & letters by 
authorities (Belgium) 29 14% 21% 34% 21% 41% 38% 

Leaflets & letters by 
authorities (Fleurus) 45 46% 24% 58% 24% 58% 18% 

Information from the 
school (Belgium) 18 17% 39% 44% 17% 28% 56% 

Information from the 
school (Fleurus) 32 19% 28% 53% 19% 31% 50% 

Information and rumors on 
the street etc (Belgium) 51 18% 31% 51% 18% 31% 51% 

Information and rumors on 
the street etc (Fleurus) 77 23% 23% 53% 21% 26% 53% 

Personal communication 
(discussion with friends, 

relatives...) Belgium 
63 29% 27% 44% 30% 29% 41% 

Personal communication 
(discussion with friends, 

relatives...) Fleurus 
81 22% 30% 48% 23% 26% 51% 

Meetings (with local 
community…) Belgium 22 18% 36% 45% 18% 59% 23% 

Meetings (with local 
community…) Fleurus 30 37% 50% 13% 40% 47% 13% 

Social network sites 
(facebook,…) Belgium 13 23% 62% 15% 15% 38% 46% 

Social network sites 
(facebook,…) Fleurus 28 21% 50% 29% 21% 57% 21% 

 
Information given by the school is evaluated as the most credible information 

(over 50% high or very high credibility) by the small subset of the Fleurus sample that 
indicated schools as a source of information (one third). Informal discussions with 
friends and rumours on the streets or local shops etc. are considered more credible than 
the information gained from information spread by the authorities (written information, 
public meetings). Compared to the general population, those from Fleurus whom the 
crisis concerned most, evaluate communications by both governmental officials and the 
press as less credible; they put more trust in information given by the school, and 
gained from personal conversations. 

Direct communication and certainly personal communication is evaluated more as 
timely than media coverage by radio and TV; an exception forms the “town hall” 
meeting that was not perceived to be timely. The results for the Fleurus sample are for 
these communications also more consistent with the responses from the people from the 
general population. 
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Abstract  
For some time the Nuclear Energy Agency (NEA) has been examining the evolution of 
decision making in radiological protection, studying both the stakeholder involvement 
aspects, and the judgemental and scientific uncertainty aspects. As part of this work the 
NEA held a workshop in January 2008 to examine how science, social values and 
judgement are combined to arrive at acceptable and sustainable radiological protection 
decisions in a transparent fashion. The second workshop in this series was held in 
November 2009. 

The first workshop addressed three topics of emerging science: individual 
sensitivity; non-targeted effects; and circulatory diseases. These were discussed in a 
“What if?” format, that is, if research in these areas were to result in significant changes 
in our understanding of risk, what would we do and how would uncertainty and 
judgement be taken into account. The results of the dialogue among the attending 
regulators, scientists and NGOs were seen as having very positively improved mutual 
understanding of issues, viewpoints and possible implications, and as beginning to 
identify elements of a process and framework for the better integration of the social and 
scientific dimensions of radiation protection. 

The second science and values workshop will take a similar approach to the first, 
but addressed three topics that are currently presenting challenges to radiological 
protection policy, regulation and application in a “What now?” format: management of 
medical exposures; management of radon exposures; and implications of new scientific 
evidence on cardiovascular disease risks from radiation exposure. These topics 
represent areas where current approaches to radiation protection have either not fully 
yielded the desired results (i.e. radon and medical exposures), and/or have not yet been 
perceived as being sufficiently scientifically supported to warrant change in the current 
approach (i.e. cardiovascular diseases). Thus, while the objective of this workshop was 
not to develop detailed recommendations as to new approaches, it did develop 
significant results: 
 Relevant stakeholders in each area presented and exchanged experience related to 

their viewpoints and relevant values, increasing their levels of mutual 
understanding to facilitate development of common approaches forward; 

 Social and scientific rationale and justification for adopting new approaches to 
radiation protection in each of these areas was discussed (tipping point); 
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 Practical approaches to improving radiation protection in each area was discussed 
based on national experience, and in relation with public health issues; and 

 Process and framework elements that could enhance radiation protection in these 
three areas by better integration of social and scientific aspects were identified. 

This paper will summarise the results of this workshop, and indicate what further 
work could be pursued in this area. 

Introduction 
Radiological protection was founded on and continues to be a combination of science 
and value judgments. As described by Lauriston S. Taylor, radiation physicist and 
pioneer in the field of radiation safety, and founding member of both the International 
Commission on Radiation Units and Measurements (ICRO) and the International 
Commission on Radiological Protection (ICRP), radiological protection is “… not only 
a matter for science. It is a problem of philosophy, and morality, and the utmost 
wisdom.” (Taylor 1957). 

In the development of radiological protection policy and its practical application 
there is always a need for radiological protection policy makers, practitioners and other 
stakeholders to better understand the evolving interactions between science and values. 
At the same time, there is also a need for radiological protection scientists to better 
understand the broad processes of radiological protection decision making and to better 
interact with these processes particularly by furnishing input coming from their 
research. Rolf M. Sievert, the Swedish physicist who laid the foundations of modern 
radiation physics, expressed clearly the dynamic link between policy, research and 
application: “The establishment of maximum permissible radiation levels is a non 
scientific task, which must be based primarily on scientific knowledge and judgment.” 
(United Nations 1958). 

Achieving such a mutual understanding among radiological protection policy 
makers, practitioners, researchers, industry, non-governmental organisations, etc. is 
expected to facilitate prioritisation of research and framing of decision making in the 
future and to improve the quality and robustness of radiological protection. 

The Committee on Radiation Protection and Public Health (CRPPH), a standing 
technical committee of the OECD Nuclear Energy Agency, has long been aware of a 
need to develop a shared understanding of emerging challenges for radiological 
protection among scientific and regulatory communities and other concerned 
stakeholders. In 2007 the CRPPH Expert Group on the Implications of Radiological 
Protection Science (EGIS) published a report on “Scientific Issues and Emerging 
Challenges for Radiation Protection” (OECD-NEA 2007). This report represents a 
broad summary of key scientific challenges that could arise from ongoing research on 
radiological protection. Additionally, the CRPPH Expert Group on the Collective 
Opinion (EGCO) published its report on “Radiation Protection in Today’s World - 
Towards Sustainability” (OECD-NEA 2007). That report identifies key emerging 
challenges to the radiological protection system in order to assist decision makers at all 
levels to better address these within their relevant contexts. 

In follow-up to these activities and in response to the existing need to foster 
mutual understanding among all concerned stakeholders, the CRPPH initiated a longer-
term process of reflection on scientific and societal issues that might challenge 
radiological protection in the coming decade. The first step in this process was a 
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workshop organised in collaboration with the Radiation and Nuclear Safety Authority 
of Finland (STUK) to address some of these issues. This first workshop entitled 
“Science and Values in Radiological Protection” took place on January 15-17, 2008 in 
Helsinki, Finland1. In this workshop more than 60 scientists, researchers, 
representatives of regulatory authorities, political decision-makers and other experts 
from 22 countries (including countries not members of the OECD) gathered together to 
discuss new trends in radiological protection. 

A second workshop in the series was then organised in collaboration with 
France’s IRSN (Institut de Radioprotection et de Sûreté Nucléaire) and sponsored by 
the French Ministry of Ecology, Energy, Sustainable Development and Land Use 
Planning (MEEDDAT). This second “Science and Values” workshop took place on 30 
November - 2 December 2009 in Vaux-de-Cernay, France2. Attending were more than 
70 participants from 19 countries. The following types of institution were represented: 
public health authorities; regulators; international bodies; industry; hospitals; scientific 
expert organisations; universities. 

The objective of these meetings was to develop a more shared understanding 
between the various stakeholders with regard to the mixing of science and its 
uncertainty with social values and their diversity in achieving decisions that are 
sustainable and acceptable when radiological risks are involved. At both Helsinki and 
Vaux-de-Cernay, selected key challenges to radiation protection were explored by 
plenary presentations3. In-depth discussion then took place among participants in 
topical break out sessions. The present report introduces the objectives, aims and topics 
of each workshop, and then summarises findings and outcomes of the respective break 
out sessions. 

Material and methods 
Each workshop was structured to foster participants having a complete overview of the 
“state-of-the-art” with respect to the subjects addressed, and to allow a significant 
amount of time dedicated to discussion of the value issues involved in decisions 
regarding these topics. To achieve this, each workshop was structured around a number 
of invited plenary presentations addressing selected emerging challenges to radiological 
protection. These presentations were followed by facilitated break out sessions that 
examined those challenges in greater detail, in particular their potential implications 
from the perspectives of science, values and interpretation. Participation in each break 
out session was predetermined so as to achieve balance in terms of the spectrum of 
stakeholders participating in the workshop. 

Each workshop was structured around a few scientific and regulatory issues. The 
1st Science and Values Workshop addressed the following three topics, which had been 
identified in the EGIS report (OECD-NEA 2007): 
 Non-targeted effects.  
 Individual sensitivity. 
 Circulatory diseases. 

                                                 
1 http://www.nea.fr/html/rp/helsinki08/welcome.html 
2 http://www.nea.fr/html/rp/vaulx_de_cernay09/welcome.html 
3 A subset of the plenary presentations from each workshop can be viewed online at the hyperlinks 

provided in footnotes 1 and 2 of this document. The remaining presentations were based on preliminary 
data, or on data awaiting journal publication elsewhere, and were thus unsuited for online publication. 
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The moderated breakout session discussions followed a “what if” approach to 
determine the nature and significance of the potential implications of the various 
emerging issues or challenges. Where appropriate, participants identified the need for 
further research and/or analysis to aid in better understanding the challenge and how/if 
it may be accommodated. Discussion was facilitated by a set of proposed questions 
adapted to each “challenge” topic, reproduced below for the topic of “non-targeted 
effects”: 
 Why are non-targeted effects a relevant topic? 
 What do we know now about non-targeted effects? 
 What do we not know now about non-targeted effects that we would like to 

know? 
 What are the scientific issues? 
 What are the regulatory issues? 
 What approach(es) should be followed to address scientific issues raised above? 
 What would we do differently if we knew now what we would like to know? 
 What could or should we do now while we wait for the answers to these 

questions? 

During the 1st workshop a “What if?” approach was used to discuss the scientific 
aspects in some key areas of emerging radiological protection science. The results of 
the dialogue among the attending regulators, scientists and NGOs were seen as having 
very positively improved mutual understanding of issues, viewpoints and possible 
implications. The discussion was also seen as having begun to identify elements of a 
process and framework for the better integration of the social and scientific dimensions 
of radiological protection. 

Re-emphasising that radiological protection is a combination of science and value 
judgments, the CRPPH agreed at its sixty-sixth annual meeting to continue the useful 
discussions begun in Helsinki by organising the second workshop. Here, however, the 
committee agreed to focus on radiological protection issues that are currently facing us, 
and that continue to pose challenges to our world today. As such, the second workshop 
in this series was designed to address a series of current radiological protection issues 
from the standpoint not of “What if?”, but rather, “What now?”. With this, the 2nd 
Science and Values workshop continued along these lines, and addressed the following 
three topics: 
 Radon as a public health issue. 
 Medical exposures in diagnostic and screening procedures. 
 Radiation-induced vascular effects. 

During the discussion of these issues participants presented and discussed their 
relevant national objectives and experience in the designated area, and brainstormed on 
approaches to better achieve their objectives when faced with emerging data. The break 
out sessions engaged participants in addressing the following central questions: 
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1. Which issues need further elaboration before deciding whether it is necessary or 
appropriate to change the current approach? 
• Identification and discussion of science issues 

– What level of effect is being discussed? 
– What are the uncertainties involved and how well characterised are 

they? 
• Identification and discussion of practical issues 

– What would a change in regulation impact? 
– What would be the magnitude of such changes? 

• Identification and discussion of value issues 
– Balance of risks and benefits? 
– Precautionary judgement? 

2. What aspects weigh on decisions regarding possible change? 
• Implications for regulation, industry and health care sectors 
• Practical implications for application 

– Resources needed. 
– Adapting to a significant change in approach. 
– Education and training needs. 

Results 
The results of these two workshops are being summarised in an NEA report that will be 
published in the fall of 2010, however the most significant conclusions are presented 
briefly here. 

Non-targeted Effects  
(1st Science and Values Workshop) 
Non-targeted effects referred to those effects seen in cells not directly hit by radiation, 
such as the so-called bystander effects and genetic instability. These effects were 
characterised as being seen mostly at a cellular level, and as such having a somewhat 
uncertain effect on the overall detriment to the organism. It was felt that better 
understanding of non-targeted effects would very likely not affect the overall level of 
risk, but rather would better explain the point of origin of the risk. 

Individual Sensitivity  
(1st Science and Values Workshop) 
At this workshop the individual sensitivity that was discussed referred broadly to the 
sensitivity that may be caused by genetic imperfections, rather than the sensitivity 
differences seen between men and women, or between children and adults. As a result 
of discussions, there seemed to be no need to radically modify the current approach RP. 
However, in emergency situations and in medical diagnostic and therapy situations, it 
was suggested that some consideration be given to refocusing protective actions taking 
individual sensitivity into account.  
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Cardiovascular Disease  
(1st Science and Values Workshop) 
The discussion of cardiovascular disease at the 1st Science and Values workshop 
suggested that new epidemiological data, in particular from the Mayak workers, would 
be published not long after the workshop, and would broadly show agreement with data 
from the Hiroshima / Nagasaki Lifespan study, suggesting that cardiovascular diseases 
could be provoked by both acute and chronic exposures. Taking this detriment into 
account, at that point simply based on LSS data, there could be a need to lower current 
dose limits by 30-50%, with strong emphasis on optimization. However, the workshop 
concluded that the science is still evolving and there was no need at that point to 
recommend change to the system of radiological protection. 

Management of Domestic Radon Exposure  
(2nd Science and Values Workshop) 
In discussing this topic and exchanging experience regarding national approaches, it 
was noted that most countries focus actions on high-concentration homes. This suggests 
that the “values” aspect of the management decision has focused on protecting those 
most exposed. Epidemiology suggests, however, that most lung cancers occur in homes 
with lower concentrations, such that revisiting national protection strategies could be of 
value. Optimisation actions could include the promotion of protective actions for new 
buildings (e.g. building codes, pre-sale criteria), tying radon strategy to other 
programmes (e.g. smoking, energy efficiency, indoor-air quality), integrating radon 
exposure management into the public health system, rather than the other way around. 
It was noted that remediation of radon in dwellings is a long-term process 

Management of Diagnostic Medical Exposures 
(2nd Science and Values Workshop) 
With the significant increase of patient exposures in many countries, the justification of 
diagnostic procedures, and the optimisation of protection were seen as key issues to 
discuss and improve. It was suggested that physicians tend to focus very strongly on the 
diagnosis and treatment of an individual’s health issues, suggesting that the driving 
value is to give priority to health risks today. There is evidence, however, that a 
significant fraction of diagnostic procedures are not justified at the individual level, and 
that protection is not optimised. Justification seems to be the critical step. Greater 
awareness and use of exiting tools (e.g. diagnostic guidelines), and focus on sensitive 
populations (e.g. children) seem to be the areas of focus 

Cardiovascular Disease  
(2nd Science and Values Workshop) 
Because the scientific study of cardiovascular diseases seemed to be evolving rapidly, 
this topic was chosen to be revisited at the 2nd Science and Values workshop. 
Radiation-induced cardiovascular disease is well known in high-dose radiation-therapy 
patients, however risks are broadly viewed as deterministic, without sufficient scientific 
knowledge to categorise otherwise. As such, the value driving decisions seems again to 
be to give priority to health risks today, in particular since these effects seem to be 
deterministic rather than stochastic. However, new epidemiological studies suggest that 
chronic, lifetime exposures may, at somewhat lower doses, cause cardiovascular 

Third European IRPA Congress 2010, Helsinki, Finland

S19 S19-05



2791

Session 19: Radiation and the society – Oral presentations
Lazo, Ted
Science and values in radiation protection: Summary of two NEA Workshops

diseases. Mechanisms of such damage, and identification of “target organ” are still 
topics of research. Again, it was judged that the science is still evolving and there was 
no need at that point to recommend change to the system of radiological protection. It 
was, however noted, that with the same level of knowledge regarding stochastic effects 
of radiation in the 1950s, a precautionary approach was none-the-less adopted at that 
point, without the need for science to “prove” that a risk existed. As such, the workshop 
suggested that there is a need to increase awareness of this issue, and to reinforce 
scientific studies. 

Conclusions 
The CRPPH has recognised that mutual understanding on the scientific evidence and on 
the radiological protection values and practice is important both for obtaining optimal 
protection, and for identifying the gaps in knowledge that are most relevant for 
radiological protection. Most of the participants at both Science and Values workshops 
agreed that while there is no immediate need to change the current principles, extended 
dialogue among all concerned stakeholders is necessary in order to facilitate integration 
of challenging scientific phenomena into existing regulatory frameworks. This type of 
exchange forum between regulators and scientists was welcomed and could serve as a 
model way of moving forward. As such, the CRPPH is preparing the 3rd Science and 
Values workshop, to be held in the second half of 2011 in Japan, hosted by the Japanese 
government. 
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Abstract  
This paper presents the lessons learned and recommendations deriving therefrom in 
relation to radiological protection and the application of ALARA programmes during 
the performance of dismantling projects. It also identifies specific problems arising and 
the result of the solutions designed. 

Introduction 
The Spanish national radioactive waste management agency Empresa Nacional de 
Residuos Radiactivos (ENRESA) has carried out the dismantling of the Vandellós 1 
Nuclear Power Plant and the experimental reactor and other research facilities at the 
Centre for Energy-Related, Environmental and Technological Research (CIEMAT). 

During dismantling work various radiological protection challenges arise; 
application of the ALARA principle is fundamental. 

The principles governing the application of the ENRESA ALARA policy in the 
projects and activities under its responsibility are established in the AL (G) document, 
“Manual for application of the ALARA principle in ENRESA projects and activities”, 
and in the ALARA programmes specific to the different projects. These documents 
establish the methods for the development, implementation and evaluation of the 
ALARA programmes applicable to the engineering and work performance phases of the 
facility Dismantling and Decommissioning Plans. 

The application of this programme is carried out by introducing recommendations 
during the phase of drawing up of the documentation of interest, as well as through the 
performance of ALARA audits during the different activities and phases of the project. 

The radiological criteria (collective dose, individual dose, dose rates and levels of 
surface and airborne contamination) for the detailed application of the ALARA 
methodology to a specific task are specified in the ALARA work control and 
management and dose reduction and minimisation procedures. 

Specific aspects of dismantling 
The objectives of Radiological Protection and ALARA, the basic criteria for application 
and the regulatory responsibilities are the same in normal operation of the facilities as in 
dismantling; however, the aspects relating to the licensing documentation, planning, 
adaptation of the organisation, production objectives, regulatory requirements, the 
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necessary human and material resources and the mechanisms for coordination with the 
rest of the organisation have clearly differentiated characteristics that must be taken into 
account. 

Furthermore, there are initial conditioning factors that fundamentally shape the 
approach and methodology for the application of Radiological Protection, these being 
the type of facility, the time elapsing since shutdown, the final level of dismantling 
foreseen, the remaining surveillance systems and the possibilities of their being reused 
during the project. 

All this requires adaptation of the organisation to the project objectives, this 
implying the organisation operating in a matrix configuration, an increase in the number 
and diversity of the participating organisations and the involvement of agents and 
workers not used to working in radiological scenarios. 

As regards the Radiological Protection (RP) personnel, these conditioning factors 
materialise through a multiplication of interfaces and dependences, this including 
involvement in the “production process”, which is not habitual at operating facilities. 

For RP these initial conditions imply assessment of the usefulness of the available 
equipment and of the possible need for them to be adapted or complemented, 
specifically as regards documentation, facilities and instrumentation. 

These conditioning factors pose various specific challenges, such as the 
following: 
 Dismantling implies modifying the physical configuration of the systems existing 

at the installation (ventilation, effluents, etc.); variation of the routes for 
equipment, wastes and materials; the loss of auxiliary media (cranes, hoisting 
devices, etc.); the appearance of new radiological zones (stores, decontamination 
workshops, radioactive waste collection areas, etc.). 

 Dismantling implies continuous variation of the radiological status of the 
installation due to the rupturing of system confinements, continuous work in areas 
of radiological risk and the appearance of new radiological zones (due to the 
movement and storage of the radioactive material generated). 

 Dismantling implies modifying the working techniques due to the use of 
industrial cutting and demolition equipment, equipment for the moving of large 
loads and large-scale decontamination techniques not used during normal 
operation. 

 Dismantling implies a variation of the radiological risks: the risk of exposure to 
transuranic elements increases, as does the variety of the chemical forms and sizes 
of contaminant particles, although the risk of exposure to other radionuclides, 
such as radioiodines, noble gases and, in general, all short-lived radionuclides, is 
reduced. 

 Dismantling implies adapting the application criteria to the ALARA criterion. 
Converting classical criteria into a tool for efficiency is an essential objective, and 
for this the most practical approach is to require that contractors and the 
organisation overall fulfil their part of overall responsibility, offering the help 
required to simplify the methods for the analysis and assessment of alternatives, 
prioritising the optimisation criteria regarding strict compliance with the initial 
dose objectives. 
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 Dismantling implies contemplating the risk of internal contamination by alpha 
emitters, for which reason this should be taken into account: special individual 
perception of this risk; the existence of strict regulatory requirements; the 
significant dosimetry repercussion in the event of incorporation; the repercussion 
on external doses of using protective equipment slowing down job performance; 
the need for specific protective and measuring equipment; the need to implement 
complex internal contamination controls through the bioanalysis of urine and 
excreta. 

 Dismantling implies adapting the radiological protection training of the workers, 
taking into account that many of them will never have worked before with 
ionising radiations and that disassembly, cutting, demolition and decontamination 
tasks require non-habitual behaviour patterns, precautions and protections. 
Likewise, the workers should understand the risk of internal contamination and 
not underestimate its importance. 

 Dismantling implies a combination of radiological and conventional risks due to 
the existence of radiological environmental contamination and the presence of 
toxic materials and fumes. Likewise, the use of radiological protection equipment 
may increase the risk of accidents due to diminished visual or hearing capacity. 

 Dismantling implies the extended use of radiological protection equipment and 
resources, both human and instrumental. The equipment is required to be robust 
and transportable and to provide extended detection capabilities allowing for the 
real-time measurement of airborne contamination and for remote control and data 
acquisition. 

Lessons learned and recommendations 
Indicated below are certain of the problems specific to dismantling detected and the 
solutions successfully developed and applied. The experience acquired during the 
dismantling of Vandellós I and of the facilities included in the PIMIC dismantling 
project constitutes the main source of information. 

Administrative and organisational aspects  
The main problem detected is that the contracting specifications do not establish 
sufficiently the ALARA responsibilities of the contractor and that ALARA aspects are 
not adequately considered in assessment of the bids. These shortcomings must be 
overcome when performing the work. 

Furthermore, as ALARA solutions are not taken into account in the specifications, 
the collective doses assessed are overestimated and at times it is difficult to justify the 
variations between the estimated and actual doses before the Regulatory Authority. 

The solution consists of establishing the ALARA commitments and requirements 
in the specifications and bids and of taking into account ALARA proposals in the 
licensing documentation dose estimates. 

Other organisational aspects have also been observed relating to the 
documentation required of the exposed workers. These lead to delays in the process of 
registering the worker at the facility for him to perform his work. 
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This might be solved by including the requirements and the obligation of the 
contractor to meet them in the specifications and contracts, including penalties for cases 
of non-compliance. 

Another aspect that needs to be improved is training; on the one hand to provide 
better understanding of the project documentation by the works organisation and, on the 
other, to provide better basic training on radiological protection for the workers 
performing the work. 

In the dismantling operations managed by ENRESA, enormous efforts have been 
made regarding overall accountability, analysis, multidisciplinary planning, the 
involvement of the contractors and specific initial and on-going training, with highly 
positive results. Likewise, the contractors have been required to make available 
technical personnel with ALARA training and experience, this having facilitated 
coordination in this respect with the organisation. 

Technical aspects  
The following are particularly significant as regards the technical aspects to be taken 
into account: 
 Initial radiological characterisation of the site: this is not normally oriented 

towards radiological protection needs for performance of the work, but towards 
estimation of residual activity, isotopic streams and scaling factors. Although an 
initial radiological classification is established, this is not valid since it 
corresponds to a static situation that might vary a great deal when disassembly 
work begins, with unforeseen areas of radiological risk emerging. It is necessary 
to extend and intensify the initial campaigns when the work begins, especially in 
those areas in which there is little historic know-how. 

 Control of airborne contamination. The special characteristics of dismantling 
activities (cutting, breakdown, scarification, demolition, opening of active 
systems, transfer, transit storage, etc.) very often imply the release and dispersal 
of contaminants in the form of aerosols in the working environment. Occasionally 
this contamination poses non-habitual problems such as the presence of alpha 
particles, this requiring special controls implying sampling, detection and the 
implementation of exhaustive precautions, confinement and the use of special 
individual protective equipment. 

 Confinement and ventilation: The technique of constructing and deploying rigid 
confined enclosures (SAS) (figure 1.) is efficient for the confinement of 
contamination when work is performed with important levels of negative pressure 
and air renewal. The elimination of releases of airborne contamination outside 
these SAS during work underlines this. These enclosures must guarantee an 
important level of negative pressure with respect to the adjacent areas, also 
ensuring a flow of air from clean compartments to more contaminated areas. 
There must also be conditioned areas for the loading, closure and removal of the 
containers and drums used for dismantling and secondary wastes. The use of 
transparent materials for their construction facilitates supervision, control and 
communications between the interior and the exterior of the enclosure. Personnel 
accesses and exits should be provided, with sufficient space for the 
implementation of sequential dressing and undressing stages, with the 
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corresponding stepwise arrangement, allowing for action with sufficient 
convenience and safety (these are the phases implying the highest radiological 
risk). In this same respect it is essential that there be a rigorous individual 
discipline as regards the sequence of undressing, for which reason increasing the 
awareness of all the participating workers becomes especially relevant. 

 

 
 

Fig. 1. Rigid confined enclosure. 
 

 Working techniques: The introduction of improvements in working techniques in 
the performance of tasks potentially generating or increasing the generation of 
surface and airborne contamination is another aspect for which important efforts 
have been made. 
– The use of special equipment for the removal and pre-conditioning of active 

liquids is to be recommended, as is the use of breathing equipment and 
systems for the filtering of contaminated dust, guaranteeing confinement of 
the particles and preventing subsequent risks of exposure to internal 
contamination. 

– The removal of liquids remaining in the bottom of tanks using venturi 
suction systems transferring the liquid and sludges directly to a confined 
drum, in which the air extracted passes through a HEPA filter before being 
vented, and the use of a similar system for the removal of highly 
contaminated dust, replacing the drum with a system equipped either with a 
sleeve filter or a cartridge filter in a plastic case (disposable without the 
need for handling) and a final HEPA stage, both easily disassembled and 
replaced, has proven to be much safer than the normal practice of using 
vacuum cleaners, the operation of which may pose considerable risks. 

– Also identified as a moment for special attention is the replacement of spent 
filters from portable ventilation units, and ventilation systems in general, 
especially when they have been used in areas with alpha contamination. 
Certain cutting techniques generate large quantities of smoke and aerosols 
that saturate the filters in a short time, making it necessary to replace them 
very frequently, a process that if carried out without protection or with 
inadequate handling may lead to the external or internal contamination of 
the workers. 
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– It would be interesting to study the possibility of improving the service 
lifetime of PVU filters by incorporating a coarse pre-filtering system of 
some kind, capable of retaining coarse particles and part of the 
contamination. This would the need for filter replacement operations and 
the associated risks. Reducing the number of spent filters with high levels of 
contamination (specifically alpha) would also reduce the risks associated 
with the necessary subsequent processes of disassembly and conditioning as 
waste. 

– The objective of necessarily limiting the use of rotary or thermal cutting 
equipment or methods is to reduce the risk of dispersal and resuspension of 
contaminated aerosols. However, following assessment of the operational 
profitability of applying thermal cutting and its authorisation on the basis of 
tests performed for the purpose, it has been demonstrated that this may be 
used if adequate protection and efficient ventilation systems are available. 
The effectiveness of these aggressive but extraordinarily fast techniques 
makes them an interesting and controllable option from the radiological 
point of view, as long as the personnel are duly capacitated in their use. In 
the specific case of breaking down tanks, the solution to make thermal 
cutting compatible with the confinement of the contaminated fumes 
generated consisted of incorporating suction systems inside the tanks 
themselves, such that practically all the fumes and aerosols generated are 
immediately absorbed and filtered. To optimise the process, all the 
incomplete cuts were initially addressed, maintaining the geometric 
integrity of the tanks as long as possible in order to make the vacuuming 
more effective. This system kept the areas outside the SAS free from 
airborne contamination throughout all the work. 

– The use of peelable paints (figure 2.) has been effective to fix the existing 
surface contamination and to protect already decontaminated areas. Their 
application and handling has not posed any problems. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. Peelable paint applicated. 
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– As an alternative to thermal or rotary methods (plasma, blowtorch, cutting 

disk) for highly contaminated items, hydraulically operated manual shearing 
devices of different capacity have been used successfully for the cutting of 
pipes and profiles of small and intermediate dimensions. This system 
reduces the risk of resuspension , provides an initial sealing of the cut edges 
of the pipes and allows for a far better rate of work than manual 
disassembly and de-flanging and cutting with saws. It also reduces the risk 
of fire and does not produce fumes. 

 Special protective equipment (figure 3): on the basis of analysis of the 
radiological characteristics and risks associated with work with high levels of 
surface and/or airborne contamination (especially if artificial alpha contaminants 
are included), the following is deemed to be necessary: 
– Availability and use of personal means to protect against contamination 

(surface and airborne), guaranteeing a sufficient degree of isolation under 
any conditions. For this reason, the use of special protective equipment of 
known characteristics and methods of use has been widespread for certain 
activities, this having proven to be useful in installations and tasks of 
comparable characteristics. In our case, this has consisted of the use of 
integral semi-autonomous systems with a supply of exterior breathable air 
and incorporating a mask and P3 filter connected to the supply line. This 
equipment allows a continuous level of protection to be afforded during the 
process of removing protections, guaranteeing that at no time during the 
undressing phase is the worker exposed to contamination by inhaling. 

 

 
 

Fig. 3. Special protective equipment. 
 

– The specific conditions of use of this equipment, and the use of a breathable 
air system, make it advisable to deliver specific training to the personnel 
intervening in the different phases of the work. 
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 Special surveillance techniques: continuous airborne alpha and beta 
contamination measuring equipment has been used. This equipment was used for 
the dismantling of equipment that had been directly affected by operational 
activities implying the handling, reprocessing or storage of irradiated nuclear fuel. 
The advantage of using equipment of this type has been the possibility of 
remotely and centrally controlling the environmental conditions of the work 
places, with real-time display. The equipment has been of great help in tasks 
involving a specific risk of alpha contamination, since it immediately warns of 
any unexpected increase in the levels of airborne contamination, facilitating 
interruption of the work and the evacuation of the affected personnel. As a 
complement to the use of this equipment, environmental volumetric sampling has 
been performed, analysing the filters in the laboratory to confirm the alarms. It is 
recommended that nasal swabs be performed periodically and whenever there are 
incidents involving possible personal contamination affecting the face. 

 Precautions in the handling of radioactive waste and materials: Management, 
including the handling and conditioning of radioactive materials and waste, 
constitutes one of the most important scopes of work during dismantling. It is 
essential to take into account that many of the radiological risks identified in the 
performance of tasks with materials are reproduced, with specific characteristics, 
in many of the activities relating to their management once they have become 
wastes. The experience acquired makes it possible to identify certain processes in 
which these risks are clearly manifested, and for which preventive and control 
measures should be established. Among the most significant are the inspection of 
containers, the immobilisation of non-compactable wastes and the compacting of 
wastes. 

 Hot particles (discrete radioactive particles): The presence of discrete high 
specific activity radioactive particles has not been a risk detected in the 
dismantling of Vandellós and PIMIC, due to the type of facility and the time 
elapsing between the shutdown of the installations and the initiation of 
dismantling activities. However, in future light water NPP dismantling projects, 
the appearance of this radiological problem is highly likely due to the essential 
task of cutting highly activated metallic materials (reactor internals). This should 
be taken into account from the very design phase and consideration should be 
given to the need to develop programmes and procedures for the prevention, 
location, characterisation, control and elimination of the problem (specific 
portable detectors, integral checking gate monitors on two levels), as well as to 
dose calculation tools. In accordance with the international recommendations, the 
control programmes set up should be aimed at preventing equivalent organ dose 
limits from being exceeded (fundamentally the skin) and at preventing the 
appearance of deterministic effects such as inadvertent exposure to hot particles. 

Conclusions 
– The dismantling of a nuclear power plant requires the RP programme set up 

during normal operation to be entirely adapted. This adaptation covers from 
documentary aspects to increased human and technical resources and the 
reorientation of operating practices. 
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– The changing situation during work performance means that RP control must be 
continuous, without forgetting the importance of ensuring the commitment of the 
entire organisation to minimising doses. 

– The ALARA principle should be taken into account from the moment of planning 
the work, and all the players involved should participate in its application. 

 
– Regardless of the level of risk of external radiation that might exist at the facility, 

maximum attention should be paid to the risk of internal contamination, which 
increases greatly with respect to normal operation because of the disassembly 
tasks themselves, the removal from service of the ventilation and confinement 
systems and interventions on equipment and components never before touched. 

– Adequate planning of the tasks requires an in-depth understanding of the 
operating and radiological history of the facility, although in all cases the 
radiological status of the installation needs to be updated when addressing its 
dismantling. 

 
With due consideration given to the above, it may be stated that the RP applied will be 
effective and that doses will be as low as reasonably achievable. 
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Abstract 
In the last three decades, members of different disciplines (such as sociology, radiation 
protection) have published a vast number of studies on risk perception and acceptance 
with respect to nuclear power plants and nuclear waste repositories.  

However, bridging the gap between what radiation protection experts consider to 
be an objective risk and the subjective risk perception by non-scientists is a challenging 
task. This is especially true for perception of radiation risks which might derive from 
so-called TENORM (Technologically Enhanced Naturally Occuring Radioactive 
Materials) during the remediation process of polluted industrial sites. 

In many cases, remediation of TENORM residues is affected by the people 
concerned facing inconsistent information (on the actual risks) and/or overlapping legal 
regulations. The remedial actions aimed at the protection of the residents often raise 
further concerns. As a consequence even the radiation monitoring required might cause 
distrust. 

This research project was established to elucidate the underlying reasons for 
communication problems between experts and affected members of the public. 

In case studies from two remediation sites in Germany (a residential area on a 
polluted former industrial site in Hanover and remediation of uranium tailings by 
WISMUT in Saxony) the risk assessment of experts and the risk perception of 
laypersons, resp., are analysed on the basis of interviews conducted with experts in the 
field of radiation protection and remediation, as well as with residents living on former 
industrial sites polluted with radioactive substances. 

Furthermore, primary sources including governmental documents and radiation 
protection regulations, and press coverage are investigated. 

The first results from the analysis of the data collected in this qualitative approach 
are presented here. 
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Introduction 
Everyday perception of radioactivity is often shaped by the discussion on how safe or 
risky nuclear power plants or nuclear waste repositories are (Renn 1998; Sjöberg and 
Drottz-Sjöberg 2009; Slovic 1996). Only when ionising radiation occurs in people’s 
living environment, their houses or gardens, they realise that also other forms of 
radioactive substances exists, the so-called technically enhanced naturally occuring 
radioactive materials (TENORM). 

The management of TENORM residues is affected by a number of conflicts 
between the several dimensions of a remediation (Fig. 1). 

 

 
 

Fig. 1. Dimensions of remediation of TENORM residues. 

For example: Contradictory statements by experts and media reports lead to 
reservations on the part of the residents affected. Errant communication between 
experts and politicians, and overlapping legal framework raise further confusion. As a 
consequence, the residents experience remediation actions as new dangers. Whenever 
authorities or experts try to protect the residents of polluted areas, the residents often 
consider the actions as unsettling rather than of avail (Wynne 1987). 

In the field of radiology as well as sociology, many researchers account the fact 
that residents and experts often percceive the risk of radiation in very different ways 
(Slovic 2002). But until now, research on TENORM remediation lacks a clear concept 
for the management of TENORM residues which combines the professional risk 
assessment of the experts with the the risk perception of the residents. 

In our project, funded by the German Federal Ministry of Education and Research 
(BMBF), we work out criteria for an evaluation of TENORM remediation. These 
criteria do not only include radiological but also societal aspects. Using as examples the 
remediation of an urban district of the provincial capital Hanover and the remediation 
process of the former area of the uranium mining industry in Saxony, Germany, we 
study the risk assessement and risk perception of TENORM-remediation. Our aim is to 
investigate the following questions: 

 
Science 

Social  
relations 

 
Politics 

 
Economics 

Laws and  
regulations 

 
Technology 

Remediation 
of TENORM 

residues
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 What are the different understandings of risk and safety for experts and lay 
persons involved?  

 Which basic assumptions underly the predictions of experts? 
 How does the familiarisation with ionising radiation, like in an uranium mining 

area, influence the perception of radiation risk? 
 Which social factors determine an appropriate and accepted remediation of 

TENORM? 
 And which interactions between the stakeholders have a recognisable impact on 

TENORM remediation? 

Material and methods 
We have chosen a transdisciplinary approach which combines the examination of the 
scientific as well as the social factors of remediation processes. The collaboration of the 
Insitute for Radioecology and Radiation Protection and the Institute of Sociology 
allows to combine scientific and sociological expertise for the examination of the 
perception and assessment of risk. 

Based on analyses of the stakeholders` network of residents, experts, 
administrators, journalists, politicians etc. we focus on two contrasting cases for 
remediation of TENORM. The first case concerns the contamination of parts of an 
urban area in Hanover. The polluted area lies in the very center of the city and strikes 
one of the most favourable residential areas. Parts of the district were built on the 
property of an abandoned chemical plant, in which, among other things, uranium and 
thorium had been processed. In 2008, more than one hundred years after the demolition 
of the plant, the industrial inspectorate found residues of uranium, thorium and their 
daughter products in the soil, as well as heavy metals in remarkable concentrations. 

The second case refers to the remediation of one of the world`s-biggest uranium 
minig sites in the last century. From 1946 to the end of 1990 extensive uranium mining 
operations took place in Saxony and Thuringia (eastern Germany). 220.000 tonnes of 
uranium were produced and supplied to the former Soviet Union. At the mining and 
milling sites, 48 waste rock piles were accumulated, containing a total of 300 million 
cubic meters of mine spoils. Furthermore, 160 cubic meters of  suspended ore-processing 
residues were disposed of in 14 slurry ponds. Due to the fact that uranium was mined in a 
densely populated and intensively used agricultural area, living conditions for many 
people in the affected area were impaired significantly. After almost fifteen years of 
remediation, this process is a striking example for the chances, but also for the pitfalls, 
deriving from TENORM remediation in Germany (Hagen and Jakubick 2006). 

We chose these two cases to compare the impact of an unforeseen confrontation 
with TENORM like in Hanover with the effects of familiarisation to TENORM residues 
like in Saxony and Thuringia. 

Our research is based on three interconnected methodological approaches. First, 
we analyse different standard texts in use by the involved experts, e.g. manuals and 
other standard works on radiation protection, environmental law and occupational 
health. The analysis of these documents is crucial for a deeper understanding of the 
experts` risk assessment, their basic assumptions and terminology. Secondly, we will 
conduct interviews with selected experts who are directly involved. Thirdly, qualitative 
interviews with residents in the affected areas will complete these analyses. 
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First results 
A first analysis of interviews, media reports and other material already depicts several 
obstacles constricting the interaction between the different stakeholders. 

First, stakeholders use scientific terms such as ´risk`, ´hot spot`, ´contamination` 
and `remediation` in very different ways. ‘Hot spot’ e.g.; is a good example for how a 
term changes its meaning in different contexts. We can see in our case that investigating 
radiologists use ‘hot spot’ to name locations with radiation levels higher than the 
surrounding areas. But when politicians or journalists use ‘hot spot’ in public 
discussion, they connect the term with ‘danger`. Thus, politicians and residents demand 
removal of every ‘hot spot’, even if there is no need from the scientific point of view. 

Another area of conflict are the lacks in the legal framework in NORM-
regulations in Germany. For instance, there are no specific constraints or even reference 
levels for indoor radon concentrations. The scientific discussion about the level from 
which on radon causes cancer is still going on. Therefore, the decision makers involved 
in remediation processes have to rely on diverging recommendations given by different 
organisations such as WHO, the German Federal Office for Radiation Protection (BfS ) 
and the ICRP, respectively. 

Regarding residents` risk perception we observe that two main factors having a 
substantial impact – factors beyond concerns about physical damage. First, residents 
fear economic damage, namely the reduction in value that their properties suffer. As a 
consequence they are also worried about the impending social decline of their 
neighborhood, and therefore a recognisable damage in their social status. 

Conclusion and future work 
Having started our project in January 2010 the first results already indicate that 
communication problems exist on different levels of the stakeholder interactions in an 
on-going TENORM remediation process. Barriers become prominent between radiation 
experts and politicians, between radiation experts and decision makers in the 
administration, and between scientific risk experts and residents, respectively. In our 
future work we will try to reveal further relevant communication obstacles, and track to 
which extent the different obstacles are interconnected. 
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Abstract 
On August 22, 2008, a cloud of 131I was released from the Institut des Radioelements 
(IRE), a producer of medical isotopes located in Fleurus, Belgium. The peak of the 
release took place in the weekend of 23-24 August and was followed by a smaller, 
continuous  release which lasted for several weeks. 

After reports of the incident in the press, concern grew among the local 
population about possible health effects of this release of radioactivity.  

As a consequence of this concern, the Belgian public health authorities organised 
a thyroid measurement campaign for the local public to reassure the public that no 
detectable dose was acquired in the thyroid, especially for small children and pregnant 
women. 

The Belgian Nuclear Research Centre SCK•CEN made a very substantial 
contribution to the thyroid measurement campaign. It provided 4 of the 5 measurement 
teams, each one equipped with a high-purity germanium detector and the necessary 
hardware and software. The University of Liège provided another team with a NaI 
detector. 

All detectors had been calibrated in advance and were checked regularly during 
the measurement campaign. 

The thyroid measurement campaign took place on Monday September 1st and 
Tuesday, September 2nd 2008 in the village of Lambusart close to Fleurus. More than 
1000 people were measured, including all children from the local schools. No thyroid 
contamination was detected.  

This paper elaborates on the preparation of this measurement campaign and the 
practical execution. It draws important lessons for the preparedness for similar 
situations in the future, both with respect to public information and technical and 
organisational aspects. 
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Introduction 
During a radiological or nuclear emergency, it is of utmost importance to maintain (or 
establish) public thrust in the authorities for a good implementation of countermeasures 
and to prevent ill-based panic. 

On August 22, 2008, a cloud of 131I was released from the Institut des 
Radioelements (IRE), a producer of medical isotopes located in Fleurus, Belgium. The 
peak of the release took place in the weekend of 23-24 August and was followed by a 
smaller, continuous  release which lasted for several weeks. 

After reports of the incident in the press, concern grew among the local 
population about possible health effects caused by this release of radioactivity.  

As a consequence the Belgian public health authorities decided to organise a 
thyroid measurement campaign for the local public to reassure the public that no 
detectable dose was acquired in the thyroid. Especially small children and pregnant 
women, the most sensitive group, were envisaged. 

The Belgian Nuclear Research Centre SCK•CEN and the University of Liège 
were asked to execute the technical part of the thyroid measurement campaign. 
SCK•CEN provided 4 out of 5 measurement teams, each one equipped with a high-
purity germanium detector and the necessary hardware and software. The University of 
Liège provided another team with a NaI detector and associated hardware and software. 

Description of the measurement campaign 

Goal (technical and societal) 
The technical goal of the measurements was to measure at least a 131I contamination in 
the thyroid that would result in an effective dose of 2 mSv for a child. 

Based on the assumption that the intake of 131I took place via inhalation, 
Absorption Type F, the predicted values for activity in the thyroid per inhalated activity 
[ICRP 78] and the ICRP dose conversion factor for 131I in the thyroid (inhalation, 
AMAD 1 µm, Absorption Type F [ICRP 71]) a measurement time of 1 minute was 
derived in order to be able to measure a 2 mSv thyroid equivalent dose for a child, 
equivalent to a 100 Bq activity in the thyroid 8 days after the major release. 

An analysis of the measured gamma-spectra after the measurement campaign 
revealed that the obtained detection limits were in the range of 20-90 Bq. The observed 
variation is due to differences in the detectors, mainly the efficiency. 

The maximum detection limit of 2 mSv is well below the Belgian intervention 
level of 10 mSv thyroid equivalent dose for children and pregnant women. 

Based on the known release of 131I, it was considered as extremely unlikely that a 
measurable contamination could have occurred. However, in view of the concern 
among the local population, it was decided by the authorities to organise this 
measurement campaign in order to reassure the public. The campaign focussed on 
children, but adults that desired to be checked were given the opportunity to be 
measured after the children were measured. 
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Used equipment 
Four detectors were used: 

– 1 LEGe detector with electronics and Genie2000 analysis software 
– 1 MAC Ge detector with electronics and Genie2000 analysis software 
– 2 Ge detectors with ISOCS efficiency calibration. 
The acquisition, analysis and calculation of the detection limits was done with 

Genie2000 (Canberra) software. Detection limits were calculated with the Currie 
method. The detection limit is stated as the smallest net signal that can reliably be 
quantified. It can be calculated for the radionuclides not found in the spectrum, as well 
as for those that have been found. Under ideal laboratory conditions (low background, 
long measurement time), a detection limit as low as 1 Bq can be achieved, but this was 
not the case for this measurement campaign as explained below. 

Calibration was performed with a 133Ba source in a thyroid neck phantom as 
shown in figure 1. The measurement setup of the University of Liège was also checked 
with this calibration phantom for consistency of the measurement results. 
 

      
 
Figure 1. IRSN thyroid phantom for intercomparison (left), SCK•CEN thyroid phantom for 
calibration (right). 

Practical execution of the measurements 
The 4 detectors were placed in two changing rooms of the sports hall 'Salle Omnisport' 
of the village of Lambusart, close to Fleurus. This village is located in the main wind 
direction of the release. The setup for the measurements consisted of placing the person 
with his/her thyroid gland (located just under the Adam's apple in the neck) in front of 
the detector at 2-5 cm distance (figure 2). A measurement was then started for 1 minute 
during which the person had to stay as still as possible. The measurement is based on 
the detection of the 364.5 keV gamma peak of 131I. 
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Figure 2. Thyroid measurement setup 

After the gammaspectrum is acquired, the analysis is done immediately and 
indicates if any activity of 131I was detected in the thyroid. No activity detected means 
that with a confidence of 95%, the activity in the thyroid is lower than the calculated 
detection limit.  

Measuring in an unshielded room and reducing the measurement time to 1 minute 
increased the detection limits considerably compared to the above-mentioned ideal 
laboratory conditions. The use of different detectors and the varying background 
activity in the environment resulted in detection limits ranging from 20 to 90 Bq for the 
detection of 131I..  

The result of the measurement was immediately communicated to the person 
involved and it was indicated on the result sheet with an identification number. 
'SCK•CEN' was written on the results sheets of persons measured by any setup of 
SCK•CEN. When no activity was detected, a result of 'risque nul' (zero risk) was 
indicated on the result sheet of the measured person. This was done on demand of the 
responsible from Public Health although scientifically we could not state the activity 
was zero.  

Target group 
The authorities decided to focus first on the most vulnerable group, children and 
pregnant women. All children from the schools in the vicinity of Lambusart were 
transported to the sports hall to be measured, while also all pregnant women were 
requested to come to the measurement location.  

After these groups had been measured, the other members of the local public 
could come and let themselves be measured. 

SCK•CEN performed 876 recorded measurements, all with a negative result. 
Additionally about 200 persons were monitored with equally negative results, but 
without recording the results in writing. This was done at their explicit request. 
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Chronology 
On Friday August 29th the public health authorities asked the SCK•CEN representative 
at the federal crisis centre whether SCK•CEN would be capable to organise a thyroid 
measurement campaign for the local population of Lambusart, with an estimated 3000 
inhabitants. The same date SCK•CEN wrote a note that stated that such a campaign 
would be possible. 

On Saturday August 30th SCK•CEN received an order of the Ministry of Public 
Health to provide measurement teams for the thyroid measurement campaign. The same 
day the relevant experts were contacted to prepare this campaign. 

On Sunday August 31st two available measurement chains were prepared. Soon it 
was realised that these two setups would not be sufficient to measure 3000 people and it 
was decided to include the two additional ISOCS systems to have four systems 
available. The complete team was assembled, consisting of 4 measurement teams with 
one operator and one guide, an expert in electronics, a team leader and a radiological 
expert for informing people. 

Monday September 1st at 5:45 a.m. arrival of the team at SCK•CEN for the last 
preparations. Departure to Lambusart at 6:30 a.m.for arrival at Lambusart at 8:30 a.m.. 
Set up of equipment took 1 hour and final briefing of the teams at 9:30 a.m. Start of the 
measurements at 10:00 a.m. From 10:00 a.m till 01:00 p.m. measurement of limited 
numbers of children and pregnant women. After 13:00 all inhabitants could come and 
have themselves measured. Between 16:00 and 19:30 there was a peak, resulting in 
relatively long queues. After 20:00 the campaign was finished. Several team members 
had to stay for an information session for the local population from 21:00 till 23:00. 
After this session the public health authorities decided to extend the measurement 
campaign at the next day. Departure at 24:00. 

Tuesday September 2nd, two measurement teams were sent instead of four. 
Measurement campaign was executed from 16:00 till 20:00. The team consisted of two 
measurement teams of two persons, a team leader, a radiological expert and a 
communication expert. No electronics expert was present, but a third Ge detector was 
present in case replacement is necessary. 

Interactions with/reactions of the public 
Most members of the public did not ask more information. However, when an initiative 
was taken to provide them with more information, the majority reacted positively and 
asked for more information. A considerable minority considered the campaign as a 
cover-up of the authorities, but nevertheless accepted a measurement. 

The minority that asked more information on its own initiative was concerned 
whether the measurements itself could harm them and wanted to know more about the 
health effects of 131I. Less questions were asked about how the measurements were 
performed and how reliable the measurements were. 

Performing measurements on small children is a trick on its own. The size of the 
Ge detectors was rather impressive for the youngest (0-5 years) and required distractors 
like laboratory gloves blown as balloons. For that group, the NaI detector of the 
University of Liège was less frightening since its size was much smaller, but its 
efficiency was also lower. 
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An additional disadvantage was that September 1st is the first schoolday, so most 
teachers were not yet acquainted with the children and had not yet established a bond of 
trust. 

The vast majority considered SCK•CEN and the University of Liège as impartial 
and therefore trusted the quality and outcome of the measurements. This would not 
have been the case if IRE, which caused the release, would have carried out the 
measurements. 

The vast majority of the team on the first day consisted of native Dutch-speaking 
people, with one exception. Although many of them spoke reasonably well French, 
communication with the French-speaking population led sometimes to 
misunderstandings, certainly when it concerned children. It was decided for the second 
day to compose teams with a better French-speaking ability. 

Possible improvements 
It has to be admitted that the existing measurement equipment just had been calibrated 
for thyroid measurements, rather as a coincidence. Actions are ongoing now to extend 
calibrations for a range of isotopes (131I, 137Cs, 60Co, 235U and 238U) and contamination 
types (thyroid, whole body, lungs). 

There was a clear demand of the general public to be informed, but the initiative 
should come from the experts. The public is reluctant to ask experts about their 
expertise, but is eager to listen and learn when something is explained. Therefore 
communication to the public should be part of the overall strategy, explaining first of all 
of the health effects of radiation and secondly of the principles of the measurement 
method. 

To establish and maintain experience in these kind of campaigns, regular 
exercises should be undertaken as part of the overall emergency planning exercises. The 
different types of measurements (thyroid, Whole Body Counting, lungs) should be 
trained to understand the specific problems that occur in practice. 

Conclusions 
During a measurement campaign, the public needs to be informed actively, since the 
majority will not ask information, but is nevertheless interested when more information 
is provided. The information given should focus first on the health effects of radiation 
and secondly on the radiation measurement principles. 

Very young children (age 0-5 years) should be measured in a reassuring 
environment. Toys, ballons and lively colours will distract their attention from the 
impressive measurement equipment. 

Measurements should be executed by institutes that are not related with the 
institute responsible for the radiological problem and that are considered by the general 
public as independent and impartial. 

Calibrations of existing measurement equipment for specific cases are time-
consuming and cannot be performed in times of crisis. These calibrations should be 
performed for all different types well beforehand and should be checked by 
intercomparison exercises. 

To maintain the operationality of the measurement teams, exercises should 
regularly be organised to test also the aspect of measuring large number of people. 
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In a multilingual country measurement teams should be partly composed of native 
speakers of the local language to provide a clear communication with them. 
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Abstract 
In order to develop trustful relations and to harmonize with society for the use of 
nuclear energy and the operation of nuclear facilities, it is essential for the state 
governments and electric power utilities to design the appropriate measures for 
communication and dialogue with stakeholders. The one-way information distribution 
should be avoided and the two-way information exchange system should be build up 
between the administration and the public. 

In this paper, we focused on the designing of the stakeholder meetings and 
comparatively studied the cases in Japan, France and UK. As the result, it is found that 
there are differences in the selection of stakeholders and the designing of the meetings. 
These differences are probably relating with the social backgrounds and cultural 
differences in the countries. The experiences in the French system would be informative 
for the Japanese stakeholder meetings.  

In Japan, one of the biggest issues has been the finding of the candidate site for 
the high-level waste disposal facility. Toyo town in Kochi prefecture applied as the 
candidate, for the first time in January 2007. However, due to the strong opposition 
movement developed in Toyo town and Kochi prefecture, the application was cancelled. 
Based on the results of this case, we considered the problems of the stakeholder 
involvements and the differences in the designs of the stakeholder meeting between the 
existing nuclear facilities and the planning facilities. 

Introduction 
In the past one and half decades, a number of troubles, failures, accidents and 
manipulations have occurred in the nuclear industries in Japan. In spite of the world 
wide nuclear Renaissance, good relationship between the public and the nuclear 
industries has not yet been created in Japan. To eliminate the distrustful concern of the 
public against the operations of nuclear facilities, and to develop good social relations, 
it is important to facilitate the communications of two-way talks among stakeholders. In 
the present work, we comparatively analyze the stakeholder meetings established with 
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the aim of safety assurance of the nuclear facilities in the hosting region in France, 
Japan and UK, paying attention to the designing of the stakeholder meeting. 

Subject of Analysis 
The approaches and the efforts have been made in various countries to establish and to 
run the stakeholder meetings in order to ensure the safety and the transparency on the 
operation of the nuclear facilities in the local area. The present study surveys and 
analyzes the designing of the stakeholder meetings developed. We selected the 
following stakeholder meetings for the analysis in the present work, paying attention to 
the participating members. 
Stakeholder meetings in Japan 
– Community Meeting for Securing Transparency of Kashiwazaki-Kariwa Nuclear 

Power Station (hereinafter referred to as “The Community Meeting”) 
– Monitoring and Evaluation Conference on Environmental Radiation 
Stakeholder meetings in France 
– CLI AREVA NC La Hague 
– CLIS de Fessenheim 
Stakeholder meetings in UK 
– West Cumbria Sites Stakeholder Group (WCSSG)  
– Sizewell A&B Stakeholder Group 

Method for Investigation 
We conducted the literature survey on the design and the laws and regulations relating 
to the stakeholder meetings in Japan, France and UK. 

We also conducted the interviews to survey the activities, the membership and the 
regulations for the following stakeholder meetings: The Community Meeting (Japan); 
CLI AREVA NC La Hague (France); CLIS de Fessenheim (France); West Cumbria 
Sites Stakeholder Group (WCSSG) (UK). 

Analysis 

Japan 
The establishment of the stakeholder meetings is not required by laws and regulations 
for the operation of nuclear facilities in Japan. The municipalities hosting nuclear 
facilities establish the Regional Committee for Monitoring and Evaluation of 
Environmental Radiation, in order to protect health and safety of local residents. Its 
purpose is to evaluate the results of the monitoring data around the nuclear facilities. In 
addition, Niigata prefecture and other local authorities establish a stakeholder meeting 
in the area located Kashiwazaki-Kariwa Nuclear Power Station. 

1.  Community Meeting for Securing Transparency of Kashiwazaki-Kariwa Nuclear 
Power Station (The Community Meeting) 

In July 2000, a former employee of an affiliate company of General Electric reported 
the Ministry of Trade and Industry the dishonesty in the inspection records of Unit No.1 
of Tokyo Electric Power Company’s Fukushima Daiichi Nuclear Power Plant. In 
August 2002, the Nuclear and Industrial Safety Agency announced to the public that 
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there were a total of 29 improper inspection records, in which the four cases occurred in 
Kashiwazaki-Kariwa Nuclear Power Plant (Community Meeting 2002, 2003a). 

In order to prevent the reproduction of the occurrence and to restore the trustful 
relations, Tokyo Electric Power Company proposed to set up a third party organization 
in both Fukushima and Niigata Prefectures, where nuclear power plants are located. 
However, Niigata Prefecture, as well as the municipalities of Kashiwazaki-city, 
Nishiyama-town, and Kariwa-village, had misgivings about the proposal, sensing that 
the electric power utilities might be using it as nothing more than a public relations 
activity. They came to the realization that a public-participation type conference in the 
host region was necessary to prevent future dishonest actions by the electric power 
utilities and to enhance transparency in the operation of nuclear power plants. Thus, in 
2003, the “Community Meeting for Securing Transparency of Kashiwazaki-Kariwa 
Nuclear Power Station” (hereinafter referred to as “The Community Meeting”) was 
established on a voluntary basis by local authorities (Community Meeting 2002). 

The purpose of The Community Meeting is to conduct monitoring from the 
viewpoint of local residents, placing emphasis on securing transparency of the activities 
at the power station, in order to prevent the re-occurrence of dishonest actions in 
Kashiwazaki-Kariwa Nuclear Power Plants. 

Membership of The Community Meeting is to be composed of a maximum of 25 
members residing in Kashiwazaki City or Kariwa Village, recommended by the 21 
organizations approved by the regional community (Community Meeting 2003a, 2003b, 
2008). 

These organizations include in Kashiwazaki-city, the Energy Forum in 
Kashiwazaki, the Kariwa village Society of Commerce and Industry, Association to 
protect Kariwa village from nuclear power plant, and so on. The membership of The 
Community Meeting consists of nuclear power promoters, neutral parties, and 
opponents. This is characteristic of The Community Meeting. The site operator (Tokyo 
Electric Power Company) and the regulatory bodies participate as elucidators in the 
regular conference of The Community Meeting. 

2.  Monitoring and Evaluation Conference on Environmental Radiation 
As the prefectures that host nuclear facilities have a duty to protect the health and safety 
of their residents, they are involved in surveying environmental radiation in the vicinity 
of these facilities. The “Guidelines for Monitoring Environmental Radiation” stipulate 
that monitoring shall be uniform between local public entities and electric power 
utilities, and that evaluation of monitoring results should, depending on local situations, 
be made by a monitoring and evaluation organization consisting of stakeholders, 
including local public entities and residents. In accordance with these regulations, 
monitoring and evaluation conferences on environmental radiation have been organized 
in the prefectures hosting the nuclear facilities. Japanese laws do not stipulate the 
membership and number of members of Monitoring and Evaluation Conference on 
Environmental Radiation. 

The membership of these conferences consist of key players, mayors of cities, 
towns, and villages in the region, and representatives of local industries (Monitoring 
and Evaluation Conference on Environmental Radiation 2007). The memberships of 
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Monitoring and Evaluation Conference on Environmental Radiation in Aomori-
prefecture and Niigata-prefecture are shown in Table 1. 

France 
The local information committees (CLI: Commission Locale d'Information) are 
established in the area where the nuclear facilities are located in France. The purpose is 
to engage in dialogue and communicate with stakeholders, in order to nurture a 
committed relationship among stakeholders. CLIs was established on the basis of the 
notification dated 4 September 1981 from the minister of industry and the notification 
dated 15 December 1981 from the Prime minister. Then, the establishment of CLI is 
required under article 22 of Nuclear Security and Transparency Act in 2006. There are 
about 30 CLIs around the civil nuclear facilities in France. This study chooses 2 CLIs as 
the subjects of analysis: CLI AREVA NC La Hague and CLIS de Fessenheim. That is 
because they have operated for about 30 years and they are still active. 

The constitution of CLI is stipulated in the legislative decree dated 12 March 
2008 (No. 2008-251). The membership and their component ratio are defined under 
article 5. 

1.  CLI AREVA NC La Hague 
CLI AREVA NC La Hague was established on the basis of the notification dated 4 
September 1981 from the minister of industry (Hervé 1981). Originally its name was 
CSPI (Commission Spéciale et Permanente d’Information). CSPI changed its name to 
CLI AREVA NC de La Hague after enacting Nuclear Security and Transparency Act in 
2006. 

As of 2010, CLI AREVA NC La Hague consists of 23 local assembly members, 6 
representatives of environmental protection groups, 6 representatives of labour unions, 
3 representatives of chamber of commerce, 1 representative of constabulary, 6 certified 
person in nuclear engineering and communication. Total number is 45. The site 
operator (AREVA) and safety authority are not members but observers. The 
membership and the component ratio are defined under article 5 of the legislative 
decree dated 12 March 2008 (No. 2008-251). 

2.  CLIS de Fessenheim 
CLIS de Fessenheim was established in 1977. This was before the notification dated 15 
December 1981 from the Prime minister (Mauroy 1981). Fessenheim nuclear power 
station is the first site where a PWR was constructed in France. At that time, local 
residents concerned about the PWR which was different from the existing gas-cooled 
reactor. Therefore CLIS de Fessenheim has the purpose to respond the concerns among 
local residents and to conduct surveillance of Fessenheim nuclear power station. This is 
because CLIS de Fessenheim has a character “S” which means “surveillance.” 

There are 40 members in CLIS de Fessenheim as of 2010. The membership and 
the component ratio are defined under article 5 of the legislative decree dated 12 March 
2008 (No. 2008-251). 

The feature of membership of CLIS de Fessenheim is participation from other 
country. Fessenheim nuclear power station is located near the German border, so that 2 
members from Germany participate (Conseil Général Hault-Rhin 2008). 
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UK 
In UK, Local Liaison Committee (LLC) and/or Site Stakeholder Group (SSG) are 
established around the area where nuclear facilities are located. Various stakeholders 
(municipalities, labour unions, environmental protection groups, and so on ) are 
included in the members of LLC and SSG. The purposes are to share the information, to 
have a dialogue and to communicate among stakeholders. This study chooses 2 SSGs as 
the subjects of analysis: West Cumbria Sites Stakeholder Group (WCSSG) and 
Sizewell A&B Stakeholder Group. 

1.  West Cumbria Sites Stakeholder Group (WCSSG) 
The Sellafiled Local Liaison Committee (SLLC) was established to provide information 
and a forum of local community around the area of the Sellafiled reprocessing plant. It 
was replaced to the West Cumbria Sites Stakeholder Group (WCSSG) in April 2005. 
WCSSG provides a forum for representation of local community interests and is the 
interface between the community, the site operators and the Nuclear Decommissioning 
Authority (NDA). The establishment of WCSSG is on the basis of NDA Guidance 
(NDA 2009). It is not a law or a regulation. 

WCSSG has six sub-committees, detailed aspects of the Sellafield and Low Level 
Waste Repository sites, including operational issues, environment health, emergency 
planning and socio-economic impacts. 

WCSSG membership reflects the representational structure of the local 
community and its interests. The membership is as follows: 
– Elected representatives of the local community. 
– Appointed representatives of relevant organisations such as regulators, local 

authorities, unions, emergency and health services. 
– A representative of the NDA. 
– Representatives of the site contractor/operator. 
– Independent advice to support members as appropriate. 
– Representation from members of the public and local environmental groups. 

The core membership of WCSSG is shown in Table 1. It consists of the 
representatives of the site operators, regulators, local councils, fire services, police, 
farmers union and so on (WCSSG 2006). 

2.  Sizewell A&B Stakeholder Group 
The Sizewell A&B Stakeholder Group was established and run around the area of 
Sizewell A&B Nuclear Power Station. The purpose of the Sizewell A&B Stakeholder 
Group is to: 
- inform the public of activities of Sizewell site, 
- act as a conduct for two-way information provision and flow, 
- act as a “clearing-house” for community concerns by providing independent 

interpretation of information. 
The membership list of the Sizewell A&B Stakeholder Group is shown in Table 1. 

The Sizewell A&B Stakeholder Group is characterized by inclusion of the 
representatives of local council and the site operator, as well as WCSSG. 
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Results 
Table 1 shows the design of the stakeholder meetings already-described. 

 
Table 1. Design of the stakeholder meetings around the local areas of the nuclear facilities in 
Japan, France and UK. 

Stakeholder 
meeting 

Country Numbers Membership 

The Community 
Meeting 

Japan within 25 Local residents living in Kashiwazaki City or Kariwa 
Village, recommended by the 21 organizations approved 
by the regional community 

Monitoring and 
Evaluation 
Conference on 
Environmental 
Radiation in  
Aomori-prefecture 

Japan within 80 25 experts 
8 local key figures 
2 prefectural assembly members 
8 mayors in municipalities 
21 representatives of concerned associations 
6 prefectural government's employments 

Monitoring and 
Evaluation 
Conference on 
Environmental 
Radiation in  
Niigata-prefecture 

Japan 21 10 experts 
5 representatives of concerned associations* 
1 governor of Niigata Prefecture 
1 mayor of Kashiwazaki city 
3 prefectural government's employments  

CLI AREVA NC  
La Hague 

France 45 23 local assembly members 
6 representatives of environmental protection groups 
6 representatives of labour unions 
3 representatives of chamber of commerce 
1 representavie of constabulary 
6 certified person in nuclear engineering and 

communication 
CLIS de 
Fessenheim 

France 40 20 local assembly members 
6 representatives of labour unions 
7 representatives in the business community and experts 
7 representatives of environmental protection groups 

West Cumbria 
Sites Stakeholder 
Group (WCSSG) 

UK 51 Members and officers of the local councils 
Representatives of the local parish councils 
Representative of the local supply chain 
Representative of the economic regeneration programme 
Representative of local NGO groups 
Representatives of Health Authorities 
Representative of Cumbria Constabulary 
Representative of Cumbria Fire Service 
Representative of Isle of Man Department of Local 

Government and the Environment 
Representative of Health and Safety Executive (NII) 
Representative of Environment Agency 
Representative of DEFRA 
Representative of FSA 
Representative of Government Office North West 
Representative of United Utilities 
Representative of National Farmers Union 
Representative of Whitehaven and District Trades 

Council 
Representatives of Site Operators (ie: Sellafield Ltd, 

LLWR) 
Representatives of labour unions 

* The concerned associations are local medical association, the local chamber of commerce, the fishery 
association, the farmers cooperative association and so on.
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Table 1. Continued. 

Stakeholder 
meeting Country Numbers Membership 

Sizewell A&B 
Stakeholder 
Group 

UK 22 2 representatives of Leiston-cum-Sizewell Town Council  
1 representatives of Aldeburgh Town Council  
1 representatives of Saxmundham Town Council  
1 representatives of Aldringham-cum-Thorpe and 

Knodishall Parish Councils jointly 
1 representatives of Middleton and Theberton Parish 

Councils jointly  
1 representatives of Westleton Parish Council and 

Dunwich Parish Meeting jointly  
1 representatives of Suffolk Coastal District Council  
1 representatives of Suffolk County Council  
The Member of Parliament for Suffolk Coastal 

Parliamentary Constituency or their representative  
1 representatives of the Suffolk Association of Local 

Councils  
1 representatives of the Sizewell Residents  
1 representatives of the Leiston Business Association  
1 representatives ofg the National Farmer’s Union and 

Country Landowners’ & Business Association jointly  
2 representatives of the staff of Sizewell A  
2 representatives of the staff of Sizewell B 

 
The feature of The Community Meeting is inclusion of anti-nuclear groups in 

membership. On the other hand, Monitoring and Evaluation Conference on 
Environmental Radiation do not have any members of anti-nuclear groups. But it is 
charactered by consideration to local industries, because many representatives of the 
local industry associations participate in the Conference. 

In France, the membership and the component ratio are defined under article 5 of 
the legislative decree dated 12 March 2008 (No. 2008-251). The result of analysis 
found that the ratio adhere fundamentally to the composition of the notification dated 
15 December 1981 from the Prime minister. CLI consists of local assembly members, 
representatives of environmental protection groups, labour unions, certified person in 
nuclear engineering and communication, and so on. Local assembly members are as the 
position of representatives from local residents. 

The memberships between a nuclear power station and a spent fuel reprocessing 
plant are the same in France. 

WCSSG has the members of local fire services and police. WCSSG has a sub-
committee on the emergency plan. At the nuclear emergency in UK, Police has to play 
a central role, so that WCSSG has the members of police. On the other hand, fire 
services and police are not the core members of Sizewell A&B SSG and CLI, because 
they do not work with them in the emergency situation. 

The participants of these stakeholder meetings in Table 1 are not selected by 
independent organizations. 
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Discussion 
As the result of analysis, the following characteristics are found. 
– Each stakeholder meetings has the members as the representatives from local 

residents, who  are affected by the consequence of the facility accidents and 
concerned with the activities of nuclear facilities. 

– The Community Meeting intentionally excludes the representatives of labour 
unions and the site operator from membership. This is because that the role of The 
Community Meeting is to represent the opinions of the residents. 

– Anti-nuclear groups are not participating in Monitoring and Evaluation 
Conference on Environmental Radiation. 

– The experts participate in CLI and Monitoring and Evaluation Conference on 
Environmental Radiation. OECD/NEA points out the necessity of participation of 
neutral persons who are reliable and having high expertise in relating technical 
fields (OECD/NEA 2004). 

– In CLIS de Fessenheim, 2 members are from Germany, reflecting the regional 
situation. 
We think that following items are important at the designing of the stakeholder 

meetings: well-balanced selection of various stakeholders and the consideration of local 
characteristics and individual situations. 

In Japan, one of the biggest issues has been the finding of the candidate site for 
the high-level waste disposal facility. Nuclear Waste Management Organization of 
Japan (NUMO) has been in charge of disposal business. Toyo town in Kochi prefecture 
applied to NUMO as the candidate of the study area, for the first time in January 2007. 
The Japanese government approved the initiation of preliminary literature 
investigations to survey the previous records of the earthquakes and so on. However, 
due to the strong opposition movement developed in Toyo town and Kochi prefecture, 
the application was cancelled. A number of opponents gathered in Toyo town from 
distant areas. The results indicates that multi stakeholders meeting is needed in the site 
area, to develop appropriate consensus among stakeholders. In the designing, the 
stakeholder meeting should have the core stakeholder which represent the core area of 
the region hosting the facilities. The distance from the nuclear facilities would be one of 
the factors to define core stakeholders. 

The membership constitution of CLI is the same as one for other nuclear facilities. 
In France, the design of the stakeholder meeting for the construction of a future new 
reactor is the same as that of existing nuclear facilities. In the case of a future new 
nuclear facility, just like the high-level waste disposal facility, based on the result of 
Toyo town case, it may be necessary to design the core stakeholders and distinguish it 
from other stakeholders in the future energy policy making. 

Conclusion 
The result of analysis from this study reveals that the designing and selection of 
participating stakeholders should be different facility by facility in accordance with the 
purpose and expecting roles of stakeholder meetings. 

We think a diversity of stakeholders and its selection are important to realize the 
broad-ranging discussion and dialogue. If the stakeholder meeting like CLI and SSG 
will be introduced into Japan, it is deemed desirable to flexibly design the meeting and 

Third European IRPA Congress 2010, Helsinki, Finland

P19 P19-04



2820

Topic 19: Radiation and the society – Poster presentations
Aoyama, Yoshiko et al.
Designing of stakeholder meetings for consensus development through the stakeholder involvement in the field of… 

the membership reflecting local characteristics, like CLIS de Fessenheim and 
Monitoring and Evaluation Conference on Environmental Radiation in Aomori and 
Niigata prefectures. 

The study on the stakeholder meetings in other counties such as North European 
countries would be interesting. 

Note 
For this survey, we contacted the secretariat of the Community Meeting on 28 September 
and 5 October 2007, by e-mails. We interviewed the president of the Community Meeting 
on 29 October 2007 in Yokohama, and on 8 August 2008 in Tokyo. We interviewed the 
secretariat of CLI AREVA NC La Hague in Cherbourg on 21 February, 2008. We 
participate sat in on a regular conference on 17 December 2009 in order to grasp the 
situation. We interviewed the secretariat of CLIS de Fessenheim in Colmar on 15 January, 
2009. We interviewed 2 members of WCSSG in Cleator near Sellafield reprocessing 
plant on 2 March 2010. We are thankful for the help of all concerned. 
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Abstract  
Books, documents, lows and other regulatory papers were accessible only for the 
limited number of users. Development of information technologies enable easy and 
quick access to radiation protection regulatory as well as to the other documents not 
only to the experts but also to the public. In this paper we gave example of information 
technology application in radiation protection regulative of Serbia 

Introduction 
Books, reports, texts of laws and accompanying documents were available only for 
restricted number of experts and governmental clerks. Development of information 
technologies (IT) enabled digitalization of libraries and archives and made them also 
available to the lawyers, journalists and to general public. From mid 1990 legislature 
started with internet communication in aim to enable free or semi-free access to their 
activities and documents not only for employees but also to the public. Internet is only a 
part in evolution of so called E-government and two-way communication between 
governmental structures and citizens.  

Investigations in our country have shown that citizens were generally satisfied 
with electronic services which also have included possibility of getting information 
about document drafts, radiological situation in the country as well as about some 
actions with direct impact of public security. Investigations also have shown that there 
was some doubt about security information. In building of Information system we 
started from EU good practice in European Parliament, US Congress and House of 
Commons in UK. We gave a copies of web sites relevant for the radiation 
protection.(EC,2005) 

Material and methods 

Legislative bodies and Web 
At the very beginning legislative webs have been created to support the three main 
goals: Activities and distribution of the documents; Communication with citizens and 
Transparency. It was the big step forward as at the time of Chernobyl accident there 
was a strict state embargo on all information. From the internal point of view webs 
allow to the staff and members of legislative bodies to improve organization and 
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responsibility hierarchy and also to be inform in time about all meetings, agendas, 
documentations and monitoring data. In the other side citizens can be better informed 
about all relevant legislation, final documents, drafts and changes, monitoring data 
which could be freely shared but also they can find brief description about the 
legislative procedures, voting and possibility to ask a questions. Some political parties 
have their own sites dedicated to radiation protection but they are not the part of official 
information system and their data are not valid for taking an actions and preventive 
measures. Pressures of press, various lobbyists as well as general public have a great 
influence on amount of data and information available to the public which enable 
continuous transparency in legislative bodies work.  

Citizens and E-government  
Generally, about 62 % of citizens which have internet assess used web site of National 
assembly to find published or drafted laws and rules of procedures. Less than 20 % 
know that there is a possibility to find monitoring data at the site of the Ministry of the 
Environment. Unfortunately, only about 25 % citizens of Serbia  have internet access. 
Although the internet became the central part of civilize society it is obvious that the 
further development is necessary. This development must offer interactive approach 
and enable to the public to have more active role in legislative process. In radiation 
protection it is not so easy as the citizens, journalist and other interested groups must 
have at least basic knowledge in radiation protection quantities and units and dose 
limits. Such educative materials are not available at our official sites linked to the 
governmental institutions. Citizens expect not only to have information about radiation 
protection  legislative but also to expose their own opinion and to debate. Truly the 
possibility of interactive approach is very poor at governmental official sites.  From that 
point of view it is necessary to look critically on interactivity and some proposals and 
remarks given during the public discussion of vital radiation protection law: Law of 
radiation protection and nuclear security.  

New standards for information systems in radiation protection 
Information and documents available at official sites have to fulfilled some basic 
standards: accuracy, timeliness, completeness, clarity and content and links. Design of 
information system must fulfilled five basic criteria but also have to estimate the basic 
requirements for links between E-government and citizens and to identify the best 
possible practice.  

Interactive two-way approach has a challenge in the nature of inputs and the fate 
of all remarks and numerous questions of citizens. Some questions are easy to be 
answered but some of them are complex and take a lot of time and engagement of 
experts. Additional complication is terminology as laws and accompanying documents 
use special juristic and professional terminology hardly understandable to average 
citizen. Users of information system are very differ in knowledge, juristic education and 
in capability to understand legal processes., therefore  Information system have to be 
built in multiple layers “in depth” suitable for all categories of users: members of 
legislative bodies, students, professors, various lobbyists, pres, Citizens Associations, 
foreign governments and their accredited representatives as well as average citizens. 
This system is not built jet in our country.  

Sites are multilingual, in Serbian (Latin and Cyrillic) and in English. 
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Objectives of designed information system in radiation protection legislation 
based upon (Griffith, 2006) can be summarized in  eight points:  

1. Development of coordinated system which fulfill all requirements of 
legislator and accompanying agencies and bodies. 

2. Assurance of free or semi-free access to information and texts obtained 
from authorized sources, 

3. Assurance of integrated system for location of the most important data in 
legislative 

4. Assurance of coordinated interactive system which will avoid duplicating  
5. Assurance of tracking the new technologies and continuous site innovation 
6. Assurance of reliable and safety technical environment for interactive 

system 
7. Establishment of systems and procedures for long-life stability and 

reliability of information system in legislation 
8. Assurance of appropriate support of new and temporary users as well as 

experts 

Results 
Tracking system recommended by legislator is tracking from the initiative (in Ministry) 
to adoption in National Assembly. Tracking system gives also the short or complete text 
of legal document. The tracking is realized through: internal portal for lawyers, 
constitutional court site, competent ministries, National Assembly of Republic of Serbia 
official site and VINCA Institute of Nuclear Sciences site.  

Internal portal for lawyers is dedicated portal for professionals which offers 
information about: primary and secondary juristic sources (legislative, court decisions, 
journals, data base, libraries and browsers etc), relevant institutions (faculties of law, 
NGOs, institutes, lawyers bars and chambers, courts, international institutions and 
individuals. The most important portal is find a law  www.pronadjipravo.com.  

 

 
Fig. 1. Home page of Portal for lawyers (www.pronadjipravo.com). 

Constitutional court side offers information related to competence of this court  
and gives short educative texts about processing cases at this court. www.ustavni.sud.rs 
 
 

Third European IRPA Congress 2010, Helsinki, Finland

P19 P19-05



2824

Topic 19: Radiation and the society – Poster presentations
Spasic-Jokic, Vesna and Jokic, Milica
Information technologies in radiation protection legal regulative in Serbia

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 2. Home page of Constitutional court (www.ustavni.sud.rs). 

Agency for Radiation Protection and Nuclear Security is in the process of 
establishing. All activities related to radiation protection and nuclear security regulation  
are still in competence of the Ministry of  Science and Technological Development. 
This Ministry was a proponent of all laws and legal documents dedicated to radiation 
protection.  
 

 
 

Fig. 3. Home page of Ministry of Science and Technological development  (www.mntr.gov.rs). 

National Assembly of Republic of Serbia is the prime legislative body which 
adopts all laws and legal documents. Assembly site gives a numerous information and 
data about assembly activities including complete text of laws in procedures and 
adopted laws, The disadvantage of this site is extremely poor and non-updated  
interactivity. www.parlament.rs 
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Fig. 4. Home page of National assembly (www.parlament.rs). 

Carrier of supervisory functions in radiation protection and nuclear security is 
Ministry of Environment and Spatial Planning. The most important part of this site is 
link to the System of early warning of radiation accident which gives data about 
ambient dose equivalent rate at every 30 minutes. 

 

 
 

Fig. 5. Home page of Ministry of Environment and Spatial Planning (www.ekoserb.gov.rs). 

Significant link bank in chain of radiation protection legislation is the only 
nuclear institute on our country: VINCA Institute of nuclear sciences. On Vinca site it 
is possible to find a lot of useful information related to Institute activities. In this very 
moment when the decommission of one reactor is in progress it is possible to find 
monitoring data from the Institute territory which are complementary with previous 
data.  
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Fig. 6. Home page of VINCA Institute of Nuclear Sciences (www.vinca.rs). 

 

 
 
Fig. 7. Home page of VINCA Institute of Nuclear Sciences Reactor monitoring system (www.vinca.rs). 
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Discussion and conclusion 
Source of information in Serbian radiation protection legislation can be summarized in 
five points: Resumes given at Ministries and National Assembly sites related to short 
information, explanations and short texts; Proposals of Commissions and Boards; 
Reports of the Boards; Home Page of National Assembly with new information and 
education resources. The necessity of information system in legislative actions is 
obvious and only question is how this system has to designed and implemented. 
Implementation of good practice means realization of four elements: Resumes of law 
proposals; Integration of all available sources; Implementation of mechanisms of data 
management and Continuous testing and improvement of all services. (Garson, 2004) 
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Abstract  
Croatian Radiation Protection Association (CRPA, www.hdzz.hr/) was founded in 1979 
and in 1992 became a regular member of the International Radiation Protection 
Association (IRPA). The 30th anniversary of CRPA is an opportunity to review the 
work of the society and to point out the main goals for the future. Seven national 
symposia of CRPA with international participation were organized after 1991. All 
presentations were published as full papers in printed Proceedings. In 2001 CRPA 
organized the IRPA Regional Congress in Dubrovnik, Croatia. Members of CRPA take 
part in organization of international IRPA congresses and in the work of IRPA General 
Assembly. CRPA has been actively involved in the meetings of the European radiation 
protection societies since 2004 and organized the 6th meeting in Zagreb in 2009. On the 
celebration of the 30th birthday of CRPA the first award for best work in the field of 
radiation protection was given to the young scientist. 

Introduction 
The Croatian Radiation Protection Association (CRPA) was founded in 1979 in the 
frame of the Yugoslav Radiation Protection Association. Since 1991 CRPA has been an 
independent organization and in 1992 became a regular member of the International 
Radiation Protection Association (IRPA). CRPA adopted the IRPA Code of Ethics. 
CRPA has today a membership of more than 150 scientists and specialists from Croatia 
from various areas of radiation science. 

CRPA is a public organization with the purpose of promoting and developing 
scientific, educational and cultural activities in the field of radiation protection and 
related fields of science. The main activities are organisation of scientific and popular 
lectures, organisation of national symposia, co-organisation of regional meetings, and 
participation at international meetings and conferences.  

The main goals of all these activities are stimulation and support of basic and 
applied scientific research; stimulation and support of the application of scientific 
results in commercial and non-commercial activities; initiatives and execution of 
improvement of education in schools, colleges and universities in Croatia; 
popularization of science, its results and their applications; and affirmation of the 
scientific method and manner of thought.  
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National symposia 
Seven national symposia of the Croatian Radiation Protection Association with 
international participation were organized after 1991: in 1992, 1994, 1996, 1998, all in 
Zagreb, in 2003 and 2005 in a small resort nearby, Stubi ke Toplice, and in 2008 in the 
North-Adriatic sea-side resort Opatija. The proceedings of all symposia were printed in 
Croatian with extended abstracts in English [CRPA, 1992; 1994; 1996; 1998, 2003, 
2005, 2008]. The next, 8th Symposium of CRPA with international participation will be 
held in the Koralj Hotel, Krk, Island Krk, 13 – 15 April 2011. 

The topics of interest for the the radiation protection community can be observed 
through the relative abundance of papers grouped in various research subjects (Fig. 1). 
All papers presented at the first four symposia (1992 – 1998) are grouped together and 
then compared with the papers of the 5th, 6th and 7th Symposia. 
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Fig. 1. Relative abundance of topics in CRPA proceedings. 

Radioecology (including radon and related topics) and biological effects of 
radiation and medicine are the most abundant subject areas, each representing about 
30% (with slight variations, ±5%) of all contributions. Dosimetry (including radiation 
physics and chemistry, methods and instrumentation) is represented by about 20% of 
the contributed papers, and general topics (including legislation, education, public 
awareness) by 15%.  

At the first four symposia problems concerning radioactive waste technology and 
disposal were represented by 5% of the papers, but no papers on these topics are 
presented at the last three symposia. Instead, papers dealing with non-ionizing 
radiations represent about 5% of contributions. Non-ionizing radiations, their effects 
and medical/health implications became more abundant mostly due to huge expansion 
of cellular telephony and other applications of non-ionizing radiations (ultra sound, 
microwave, photo-therapy, etc), as well as due to our ever increasing awareness of their 
possible damage. 
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IRPA congresses 
Members of CRPA regularly participate at regional, European and world IRPA 
congresses. Seven regional IRPA congresses for Central and Eastern Europe were held 
in the period 1992 – 2008 and the average number of Croatian participants (excluding 
the one in Dubrovnik 2001) is 10, as well as the number of contributed abstracts. The 
average number of Croatian participants at the four world IRPA congresses since 1996 
(IRPA-9 through IRPA-12) and two European IRPA congresses is 15 with 16 
presentations on the average.  

CRPA organized the IRPA Regional Congress on Radiation Protection in Central 
Europe with the theme "Radiation Protection and Health" in Dubrovnik, Croatia, in 
2001, with 180 presentations and 229 participants from 29 countries [CRPA, 2001]. 
Full papers were published as proceedings on CD-ROM [CRPA, 2002]. 

International cooperation 
CRPA has been actively involved in the meetings of the European radiation protection 
societies since 2004 and organized the 6th meeting of this kind in Zagreb, October 26, 
2009 with participation of 23 representatives of 13 European radiation protection 
societies. The topics included reports on current IRPA activities and IRPA-12 Congress 
(Buenos Aires, Argentina, 2008), status of the Radiation Protection Culture initiative, 
announcements of several training courses and workshops, current status of 
organization of 3rd European IRPA Congress and IRPA-13 Congress (Glasgow, 2012), 
as well as the status of national awards for young scientist and professionals in the field 
of radiation protection and radiation science.  

30th Anniversary of CRPA  
The main celebration of the 30th birthday of CRPA was held on October 27, 2010. The 
program included presentations of activities of the CRPA and a very interesting lecture 
on the early days of radiation protection in Croatia. All former president of the CRPA 
were awarded and Prof. dr. Božo Metzger has been elected as the first Honorary 
member of CRPA. The first award for the best paper of a young scientist published in 
2008 – 2009 was officially given to Martina Rožmari -Ma efat who is going to 
compete for the first European award for young scientists at the 3rd European IRPA 
Congress. Exhibition of scientific equipment and publications related to radiation 
protection was also organized. 

Concluding remarks  
In future CRPA will continue to organize regular national symposia and encourage its 
members to participate at IRPA congresses. It will increase the efforts in organization 
of lectures for both scientific community and general population. It will also keep its 
presence in various international activities of radiation protection societies with 
emphasis on improvement of cooperation with the societies in the neighbouring 
countries. 
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Abstract  
This contribution investigates consumer’s risk perception and attitude towards food 
products containing residual radioactivity. The data originate from a large-scale public 
opinion survey carried out in Belgium in the summer of 2009 on the basis of computer 
assisted personal interviews. It is assumed that the products under discussion satisfy the 
legal norms concerning the maximal allowable levels of radioactive substances in food. 

Risk perception of residues of radioactivity in food products, consumer’s attitude and 
a number of factors that could influence it are explored in our study: acceptance of food 
legal norms, attitude towards nuclear energy and psychometric factors such as disaster 
potential and tampering with nature. The results are interpreted in the context of practical 
implications for the decision making process in nuclear emergency management.  

Introduction 
After a nuclear event with subsequent contamination of the environment, one of the key 
issues to be dealt with is management of contaminated food production systems. The 
main challenges are mitigating the health effects to the population consuming such 
products and bringing social reassurance, while limiting economic loss and restoring 
normal life.  

The European norms (also adopted in the Belgian legislation) for marketing food 
products after a future radiological accident are the Council Food Intervention Levels 
(CEC, 1989). These are subject to approval or modification by the experts of Article 31 
of the EURATOM Treaty in the first 3 months after the accident. In practice, it is likely 
that the type and scale of the release, as well as various socio-economic factors, will 
bear a heavy influence on the decisions taken with regards to food safety. While public 
acceptance of the policy is important for the obvious social and political reasons, 
consumer’s attitude towards potentially affected food products may have important 
economic consequences. A better insight in consumer’s attitude can thus contribute to a 
better preparedness and a more efficient decision-making.  

Residual radioactivity in food is not a matter of daily concern for the consumer. 
Some lessons can yet be drawn from past experiences with food contaminations of 
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other nature, which show that consumption levels for products affected by a food chain 
crisis decreased in both claimed and reported consumer behaviour (Verbeke, 2001). 

The first aim of this study is to investigate general risk perception of residual 
radioactivity in food. The second is to explore related consumer’s attitude in a post-
accidental framework. We thus tackle the following research questions: 
• are risk perception or confidence in authorities for managing risks from residues 

of radioactivity in food different than for harmful substances in food in general? 
• what is the consumer’s attitude towards radioactive contamination of meat? 
• what is the relationship between consumer’s attitude and potentially explanatory 

variables, such as acceptance of food legal norms, attitude towards nuclear energy 
or psychometric risk characteristics.  
Throughout the paper, it is assumed that the food products under discussion 

satisfy legal norms concerning maximal allowable levels of radioactive substances in 
food and therefore can be freely marketed.  

The interpretation of results aims at highlighting practical implications for nuclear 
emergency management and for the associated decision-making process. 

Material and methods 
Starting from 2002, the Belgian Nuclear Research Centre SCK·CEN conducts 
periodically large-scale public opinion surveys among a representative sample of the 
Belgian population (Carlé and Hardeman, 2003; Van Aeken et al., 2007; Perko et al., 
2010). Alongside with recurrent issues such as perception of various risks, confidence 
in risk regulators or the use of nuclear energy, the surveys include detailed research 
sections on topics such as emergency planning, food safety or communication.  

The data in this study originate from the SCK•CEN survey carried out in 2009.  
 

1. Background Variables  
2. Risk perception and confidence in authorities for 17 risk items 
3. Attitude towards: 
 3.1. Science and technology 
 3.2. Stakeholders engagement in decision process related to industrial installations with risks 
 3.3 Nuclear energy 
4. Acceptance of legal norms for food products 
5. Use of different information media 
6. Evaluation of different actors in the nuclear domain 

6.1. Knowledge, competence and confidence in various actors 
6.2. Confidence in authorities for management of nuclear installations  
6.3. Confidence in authorities for radioactive waste management 

7. Risk perception of an accident in a nuclear installation 
8. Safety behaviour and anomy 
9. Knowledge about the nuclear domain 

9.1 Protective measures in nuclear emergencies 
9.2 General knowledge about nuclear technology and nuclear energy 

               9.3 Experiences with the 'nuclear'  
Newsflash: TV-report about topics related to preparedness for nuclear emergencies 
10. Reception & acceptance of messages communicated in the TV-report 
11. Reception & acceptance of the iodine predistribution / information campaign 
12. Reception & acceptance of messages communicated by authorities during the Fleurus event in 2008 
13. Consumer's attitude towards food with radioactive contamination 

 
Fig. 1. Main topics of the SCK•CEN risk barometer survey in 2009. 
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The content of the entire survey is summarised in Fig.1, but more details can be 
found in Perko et al. (2010). In this paper we resume to presenting results relevant for 
consumers’ risk perception and attitude towards food with radioactive contamination. 

Sampling procedure 
The field work in the SCK•CEN 2009 survey was performed by a market research 
bureau using CAPI - computer assisted personal interviews. These interviews were 
carried out at the home of the respondent, the answers being directly recoded and stored 
on a portable computer's hard disk. The bulk data of the 2009 survey consisted of 1031 
interviews in a chosen language (French or Dutch). This sample is representative for the 
Belgian adult population with respect to province, region, level of urbanization, gender, 
age and professionally active status. Stratified sampling was applied by i) cross-
tabulating the 11 Belgian provinces with four levels of urbanisation; ii) drawing a 
selected sample of communities from each resulting cell; and iii) random selection of 
dwellings in the 108 communities. Interviews were organised such that predefined 
quota were respected for gender, age (divided in three categories), professionally active 
status and social class.  

In addition, the 2009 edition included 104 interviews organized in the Fleurus 
area (commune in Wallonia, the French speaking part of Belgium), where the 
authorities advised against eating fresh vegetables and fruit from the gardens after the 
iodine release event in August 2008. Results for this specific population group will be 
compared -where appropriate- with those obtained for the French-speaking part of the 
Belgian population and the region of Wallonia, respectively. 

Scaling 
Wherever latent concepts were measured by more than one item, in order to reduce 
measurement errors and/or to capture multiple aspects of that concept, exploratory 
factor analysis using principal axis factoring was performed to examine each of the 
scales. In addition, the reliability of the scales was assessed with Cronbach's alpha 
reliability coefficient. The high reliability estimates (> 0.7) and factor loadings (> 0.5) 
obtained for each of these scales suggest high construct validity. The content of the 
constructed scales will be discussed in later subsections. 

Risk perception and confidence in authorities  
Perception of risk from “residues of radioactivity in food” and confidence in authorities 
for managing this risk were measured by direct questions, alongside with other risk 
topics: “How do you evaluate the risks for an ordinary citizen of Belgium for …” and 
“Please state how much confidence you have in the authorities for the actions they 
undertake to protect the population for …”. In the results section these shall be 
presented and discussed in comparison with risks from harmful substances in food in 
general. 

Acceptance of food legal norms 
The term “food legal norms” was used with the meaning of maximal amounts of toxic 
substances allowed in that food products. This was briefly explained by the interviewer 
through a short introductory text: “The government plays an active role by limiting the 
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quantity of toxic substances a particular foodstuff may contain. These upper limits are 
laid down by the government as legal norms. Such a norm may tell us for instance how 
much dioxin may chicken meat contain or how much preservatives may be present in 
cookies“.  

Based on previous research (Van Aeken et al., 2006), a set of six items related to 
legal norms was used, reflecting the content, the enforcement and the legitimacy of the 
norms. These items were formulated as statements with respect to which the 
respondents expressed their level of agreement on a 5-point Likert scale, ranging from 
1=”strongly disagree” to 5=”strongly agree”. Kaiser-Meyer-Olkin measure of sample 
adequacy (0.81) and Bartlett's test of sphericity ( 2=2585, df = 15, Sig.<0.001) suggest 
that conducting a factor analysis on these items is appropriate (see results in Table 1). 
Two norm items were inverted to enable the calculation of the reliability coefficient. 
Factor analysis revealed one factor, all items having loadings larger than the cut-off 
value 0.5. 

Table 1. Factor loadings and scale reliability for the acceptance of food legal norms. 

Acceptance of food legal norms 
(N=935) 

Factor loading 
Principal axis factoring 
Rotation: Oblimin 

Reliability  
Cronbach’s 
alpha  

Legal norms for food products offer sufficient protection to 
all citizens, including children and the elderly. 

.818  

A food product that complies with the legal norms can be 
safely consumed. 

.772  

Legal norms for food products are the result of sound 
reasoning by the government. 

.745 0.85 

There is sufficient control on food products. .728  

(inv) The legal norms are not strict enough. .575  

(inv) The government is inadequately organized to secure 
food safety 

.530  

Attitude towards nuclear energy 
Attitude towards nuclear energy was first assessed by three general statements to which 
the respondents had to state their agreement degree on a 5-point Likert scale (from 
1=”strongly disagree” to 5=”strongly agree”).  

Table 2. Factor loadings and scale reliability for the attitude towards nuclear energy. 

Attitude towards nuclear energy 
(N=892) 

Factor loading 
Principal axis factoring 
Rotation: Oblimin 

Reliability 
Cronbach’s 
alpha  

(inv) Opinion about nuclear energy (INVERTED scale) .818  

Benefits of nuclear energy outweigh disadvantages .772 0.84 

Keeping NPP’s open necessary for a secure energy supply .745  

(inv) Reduction of NPP’s is good cause .728  
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These items assessed the extent to which the respondents agreed that 
benefits/advantages of nuclear energy outweigh the disadvantages, that keeping NPP’s 
open secures energy supply and that reduction of the number of NPP’s in the E.U. is a 
good cause (first three items in Table 2). Subsequently, opinion about nuclear energy 
was measured through a direct question whether the respondent was in favour of 
nuclear energy or not (from “1=very much in favour” to 5=”very much opposed”).  

Before conducting a factor analysis (see results in Table 2), two items were 
inverted such that high scores indicate always a strong support for nuclear energy. A 
scale was formed with these items using the resulting factor. 

Consumer’s attitude towards meat products with radioactive  
contamination below legal norms, after a nuclear accident 
In 2006 an extensive study (Van Aeken et al, 2007; Turcanu et al., 2007; Turcanu et al., 
2008) was dedicated to the management of contaminated milk. In the 2009 edition of 
the SCK•CEN barometer, the focus was on meat products. These generally represent an 
important part of the daily diet in Belgium: almost half (47%) of the respondents 
consider meat as important or very important daily food product, whereas 29% think it 
is moderately important. 

In order to assess consumer’s attitude towards meat products with residual 
radioactivity, a short introductory text was used to set the framework: “Suppose that 
after a nuclear accident there is a contamination of meat with radioactive substances, 
and that the authorities ensure that radioactivity level is below the legal norms“. 
Consumer’s attitude was then measured by the level of agreement with the statement: “I 
would buy meat and consume it as usual in the first few months after the accident“, on a 
5-point Likert scale ranging from 1=”strongly disagree” to 5=”strongly agree”.  

Characteristics of risk perception of meat products with radioactive  
contamination below legal norms, after a nuclear accident 
Ten items selected and adapted from the extended psychometric model (Sjöberg, 2000) 
were used to asses the latent constructs behind risk perception of radioactive 
contamination in meat products after an accident in a nuclear installation. Respondents 
were asked to express their level of agreement with these statements, introduced with 
the following text “Even for a contamination below legal norms, the presence of 
radioactivity in meat after an accident in a nuclear power plant…”  

Measurements were done on a 5-point scale ranging from 1=”strongly disagree” 
to 5=”strongly agree”, high scores indicating strong adherence to a psychometric risk 
characteristic. Three characteristics of risk were measured: “Disaster potential” (four 
items), “Tampering with nature” (three items) and “New and unknown risk” (three 
items).  

Kaiser-Meyer-Olkin measure of sample adequacy (0.92) and Bartlett's test of 
sphericity ( 2=7298, df=45, Sig.<0.001) indicate the suitability of conducting a factor 
analysis. Three factors were extracted (see Table 3), based on the theory (Sjöberg, 
2000), scree plots analysis, explained variance in the data and eigenvalues larger than or 
close to 1. 
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Table 3. Factor loadings and scale reliability for psychometric characteristics of risk perception of 
meat products with radioactive contamination below legal norms, after a nuclear accident. 

Psychometric risk characteristic Factor loading 
Principal axis factoring 
Rotation: Varimax 

Reliability 
Cronbach’s alpha  
 

Disaster potential (N=917) 

Has large consequences for consumers  .782  

Will cause cancer for consumers  .802 0.95 

Will harm children and future generations  .804  

Will have effects that cannot be reversed for consumers .775  

Tampering with nature (N=942) 

Is the result of an activity which is contrary to nature .738  

Is the result of humans trying to influence the basic 
processes and structures of nature 

.874 0.89 

Is a warning that much worse things might happen .572  

New and unknown (N=944) 

Has effects that are hard to understand for consumers .667 0.81 

Has effects that are not sufficiently known by science .652  

Would be something new and unknown to consumers .690  

Results 

Risk perception and confidence in authorities for residues of radioactivity in food 
Outside of the context of a nuclear accident, “residues of radioactivity in food” are 
generally perceived as a low to moderate risk for an ordinary citizen of Belgium: 47% 
of the respondents perceive it as a low or very low risk and 27% as a moderate risk.  

 

Risk perception and confidence in authorities for  
harmful substances/residues of radioactivity in food in 

the Belgian population

0% 20% 40% 60% 80% 100%

Risk perception of 
...harmful substances in food

...residues of radioactivity in food

Confidence in authorities for
...harmful substances in food

...residues of radioactivity in food 

very low low moderate high very high don't know/ no answer
 

 
Fig. 2. Risk perception and confidence in authorities for harmful substances/ residues of 
radioactivity in food in the Belgian population. 
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Compared to this, perception of harmful substances in food (in general) is slightly 
higher (see Fig. 2), which suggests that there is no a priori fear of radioactivity in food.  

Concerning confidence in authorities for managing risks from residues of 
radioactivity in food, 40% of the respondents expressed high or very high confidence, 
while 32% a moderate level of confidence. The difference compared to “harmful 
substances in food” is considerably smaller than for risk perception (see also Fig. 2). 

The same analysis for the population sampled in the area of Fleurus (Fig. 3) 
reveals that risk perception is more clearly outspoken for “radioactivity in food” than 
for “harmful substances in food” in general: the percentage of people with a moderate 
risk perception is lower for risks from residual radioactivity in food. However no clear 
tendency towards a high or a low risk perception is observed.  

 Confidence in authorities is again similar for the two types of food risks.  
 

Risk perception and confidence in authorities for 
harmful substances/residues of radioactivity in food in 

the Fleurus sample 

0% 20% 40% 60% 80% 100%

Risk perception of 
...harmful substances in food

...residues of radioactivity in food

Confidence in authorities for
...harmful substances in food

...residues of radioactivity in food 

very low low moderate high very high don't know/ no answer
 

 
Fig. 3. Risk perception and confidence in authorities for harmful substances/ residues of 
radioactivity in food in the Fleurus area. 

Looking at residues of radioactivity in food, we notice that only 36% of the 
respondents from the Fleurus sample have low or very low risk perception compared to 
43.8% in the French speaking part of the population and 51% in Wallonia; 30% of the 
respondents from the Fleurus sample have high or very high risk perception against 
only 9.1% in the French speaking population and 18% in Wallonia. With respect to the 
confidence in authorities, this accounts for 26% of respondents with low or very low 
confidence and 29% with high or very high confidence in authorities in the Fleurus 
area, which is quite in line with results from the French speaking population and 
Wallonia region: 29% with low or very low confidence among the French speaking and 
31% in Wallonia, against and 30% with high or very high confidence in authorities 
among the French speaking and 33% in Wallonia. 
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Consumer’s attitude towards meat with radioactive contamination 
Almost half of the respondents (48%) stated their disagreement with buying and 
consuming meat as usual, even if authorities ensure that contamination is below legal 
norms (see Fig. 4). About 17% of the respondents do not have a definite opinion, while 
30% agree or strongly agree with buying and consuming such meat products as usual.  

 

"I would buy meat and consume it as usual in the 
first few months after the accident"

23%

25%

17%

18%

12%
5%

strongly disagree

disagree

neither agree, 
nor disagree
agree

strongly agree

don't know/
no answer

 
 

Fig. 4. Consumer’s attitude towards meat with radioactive contamination below legal norms. 

The study of potential associations between consumer’s attitude and socio-
demographic characteristics revealed significant associations with language ( ²=50.10, 
p<0.001), education level ( ²=51.24, p<0.001), region ( ²=56.45, p<0.001), habitat 
( ²=47.96, p=0.001) and importance of meat in the daily diet ( ²=137.6, p=0.001).We 
note that no significant associations with gender, social class or age were detected. 

Respondents with primary education or with university degree strongly disagree 
with buying and consuming meat products with radioactive contamination below legal 
norms more often than people with other education levels: 40.5% with university 
education and 31.5% with primary education strongly disagree with buying and 
consuming meat with radioactive contamination, while for other education levels this is 
only between 20 and 25%. However, strong agreement decreases with the education 
level (from 20.2% for primary school to 4.1% among the holders of a university 
diploma) and increases when moving from urban to rural environment. In large cities 
only 18.1% respondents agree or strongly agree with consuming such meat products, 
while in other habitats this accounts to more than 35%. Brussels stands out as 
expressing the strongest disagreement (33.7% strongly disagree) with buying and 
consuming meat products as usual, followed by Wallonia (27.5%) and Flanders (21%).  

Strong agreement with buying and consuming meat products as usual when 
contamination is below legal norms also grows with the importance of meat in the daily 
diet, e.g. 30.8% of those for whom meat is a very important food product strongly agree 
with buying and consuming meat as usual, while this is valid for only 5.2% of the 
respondents who state that meat is moderately important in the daily diet.  
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Potential predictors for consumer’s attitude  
towards meat with radioactive contamination 
Ordinal logistic regression was employed to study potential predictors for the 
consumer’s attitude using the R package (library Design). The regression coefficients 
and the results of the Wald test for significance of the coefficients are presented in 
Table 4.  

Table 4. Results of ordinal logistic regression for consumer’s attitude (N=722) 

Cut-off point/  
Independent variable 

Coefficient 
 

Std. error 
 

Wald Z 
stat. 

P 

y>=disagree 
y>=neither agree, nor disagree 
y>=agree 
y>=strongly agree 

 0.14 
-1.28 
-2.18 
-3.62 

0.24 
0.24 
0.25 
0.27 

  

Importance of meat in daily diet 0.376 0.068 5.51 <0.001 
Acceptance of food legal norms 0.289 0.083 3.48 <0.001 
Attitude towards nuclear energy  0.202 0.084 2.41 0.016 

Disaster potential  -0.756 0.082 -9.18 <0.001 
Tampering with nature  -0.549 0.076 -7.19 <0.001 

New -0.329 0.085 -3.88 <0.001 
Likelihood ratio ²=283; df=6; Sig.<0.001(statistically significant model); c-statistic C=0.74; 
Pseudo-R2 = 0.35 (moderate effect size). 

 
Psychometric risk characteristics are negatively associated with the tendency to 

accept food products with contamination below legal norms, whereas e.g., importance 
of meat in the daily diet is positively associated with the latter. For every unit increase 
in the importance of meat in daily diet, we expect a 0.4 increase in the expected log 
odds to move to a higher category of consumer’s attitude (more acceptance), i.e. an 
increase in odds by a factor exp(0.376)= 1.451. 

Discussion 
The study of general risk perception of residual radioactivity in food shows that this risk 
is not a matter of special concern in the Belgian population. In the Fleurus sample, 
perception of this risk is slightly higher than overall in the French speaking population 
or in Wallonia. However, this cannot be pinpointed as a direct effect of the radioactive 
iodine release incident in 2008, since no measurements of risk perception were 
performed prior to the incident. In what concerns confidence in authorities, similar 
results were obtained for risks from residues of radioactivity in food and harmful 
substances in food, both for the Belgian population and for the Fleurus sample. 

In a post-accidental situation, even if food products complying with legal norms 
may be deemed as fit for consumption, this does not necessarily lead to consumer’s 
willingness to buy food products with residual radioactive contamination, which 
confirms the findings of the 2006 survey (Turcanu et al, 2007). When asked if a food 
product complying with legal norms can be safely consumed, an overwhelming 68% of 
the respondents agree or strongly agree with this statement. However, only 30% agree 

                                                 
1 The log odds scale is given by logit(p)=log(p/(1-p)), where p/(1-p)= odds of an event with probability p 
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or strongly agree with buying and consuming meat products with radioactive 
contamination below legal norms after a nuclear accident.  

Significant effects on consumer’s attitude towards meat products with 
contamination below legal norms in a post-accidental context were detected for 
psychometric risk characteristics, importance of meat in daily diet, acceptance of food 
legal norms and attitude towards nuclear energy. For instance, respondents with higher 
acceptance of food legal norms or less adherence to the psychometric risk 
characteristics studied are more likely to agree with consumption of such food products.  

Conclusions 
A good preparedness is the cornerstone of an efficient response to emergencies, one of 
the important issues to be dealt with being the management of contaminated food. Our 
study aimed at gaining a better insight in consumer’s attitude towards food products 
with radioactive contamination. Results show that, although radioactivity in food is 
generally not perceived as a high risk, a large scale post-accidental contamination 
would bring about complex policy issues. Effective communication and information of 
the public in such a circumstance are certainly needed and could help alleviate social 
concerns. 
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