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Abstract. The Montbéliard Radiation Protection Pilot Project started in March 2004, at the initiative of the Inter-
City Council of the Montbéliard Country in cooperation with CEPN. It aims at improving the radiation protection 
of the inhabitants of the Montbéliard Country in the various exposure situations which can be potentially 
encountered on the territory (hospital, dwellings, environment,...) as well as at promoting the creation of a pole of 
competence in the field of radiation protection in the Montbéliard Country. The project relies on the involvement 
of all relevant stakeholders at the local, national and international level. This paper provides with a quick insight 
of the project organisation, followed by a synthetic description of the main achievements of the various project 
areas. 
 
KEYWORDS: Stakeholder engagement, radon exposure, medical exposure, scientific radiation 
protection culture, education, emergency. 
 
1. Context and objectives 
 
The Inter-City Council of the Montbéliard Country (Communauté d'Agglomération du Pays de 
Montbéliard - CAPM) groups together 29 localities and has around 125,000 inhabitants (Fig. 1). It 
pools a large range of skills from economic, social, environmental, health and educational fields… 
The CAPM has access to large infrastructures in the medical and education sectors, including the 
hospital of Belfort Montbéliard and the University of Franche-Comté. 
 
Figure 1: Location of the Montbéliard Country in West Europe 
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1.1 Origins of the Montbéliard Radiation Protection Pilot Project 
 
For many years, several professional players from the Montbéliard Country have been actively 
involved in activities conducted by the French Radiation Protection Society (SFRP) and, as such, they 
have organised several events for SFRP within the boundary of the Inter-City Council. At a time when 
regional actors are gaining increasing recognition and influence, these local experts decided to launch 
a study into the development of a radiation protection centre of competences in the Montbéliard 
Country. This initiative has been running since April 2003. The CAPM teaching, training and research 
service was responsible for constructing a Radiation Protection Pilot Project with local players, 
through cooperation with national - and even international - players. 
 
After a series of meetings conducted at a local level with actors likely to be involved, the Radiation 
Protection Pilot Project received validation from the Inter-City Council on 29 March 2004. Given the 
fact that there is no nuclear facility in the region, this decision was a reflection of the strong political 
commitment of the Montbéliard Country and its elected representatives in the radiological risk 
management. 
 
1.2 Principle and methodology 
 
The 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. 
 
Its structure is designed to encourage active and proactive participation from the different 
stakeholders, at a local, regional, national and international level. The principal actors involved are the 
inhabitants of the Montbéliard region, including elected representatives, CAPM agents, teachers, 
researchers and members of the general public. That said, an additional feature of the project is that it 
enjoys close cooperative ties with national players such as the French Institute for Radiation Protection 
and Nuclear Safety (IRSN), which lends its technical and financial support, and the French Nuclear 
Safety Authority (ASN). Exchanges have also taken place with international players (such as the 
European Commission and the International Radiation Protection Association) that share similar 
objectives and interests in the radiation protection field. 
 
The Radiation Protection Pilot Project is coordinated by the CAPM, which delegated missions related 
to management support, facilitation and the formal application of feedback from the project to the 
French Nuclear Protection Evaluation Centre (CEPN).  
 
1.3 Objectives  
 
The Radiation Protection Pilot Project’s primary objective is to promote the radiation protection of the 
inhabitants in the Montbéliard Country, in different exposure scenarios that may be encountered 
(hospital, housing, environment, etc.) within the territory. This objective is part of a wider policy of 
sustainable development in the region that aims to provide economic and social development, whilst 
improving the health and quality of life of residents and their environment. 
 
In this context, the project also aims to encourage the creation of a pole of competences in the field of 
radiation protection in the Montbéliard Country: this pole would benefit initial higher education, 
research and continuous training. Over the longer term, the objective is to develop a “radiological 
culture” among the population in the territory, particularly through support from the local Centre for 
Scientific, Technical and Industrial Culture (CCSTI). 
 
2. Action areas in the Radiation Protection Pilot Project 
 
The Radiation Protection Pilot Project is implemented according to thematic areas related to the 
different fields of radiation protection. 
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2.1 Analysis and management of the risk associated with radon in dwellings 
 
The Montbéliard Country is part of the Doubs department, among the 31 priority departments in 
France with regards to radon monitoring (meaning that estimates indicate the average concentration of 
radon in homes is higher than 100 Bq/m3 – Fig. 2) [1]. In this context, the CAPM wished to implement 
a specific approach related to the presence of radon in dwellings. The "Radon" section in the project 
thus began in 2005 and is part of a larger scheme to improve the quality of older residential buildings.  
 
Figure 2: Estimation of the average radon concentration (Bq/m3) in dwellings in the French 
departments (source: IRSN, 2000) 
 

 
Firstly, some actions were developed to raise awareness among local players likely to become 
involved in measuring radon, together with several information campaigns aimed at Montbéliard 
Country inhabitants (articles in local papers, distribution of “radon” leaflets).  
 
The CAPM then decided to map overall radon concentrations in the Montbéliard territory with a view 
to improving assessments of the associated risk. Between December 2006 and January 2007, the Inter-
City Council notified the mayors in the 29 CAPM localities about its initiative. It then contacted them 
directly to identify volunteers in their village/city willing to have radon measurements performed in 
their dwellings. In total, more than 350 individuals came forward to propose their home for radon 
measurements. The measurement campaign took place between January and March 2007 and was 
conducted by inspectors from the CAPM Health Office, who received technical support from IRSN. 
The results were published in the spring of 2007, again with direct involvement from the mayors who 
notified their electorate.  
 
The measurements showed that radon concentrations could be relatively high: the maximum levels 
recorded were more than 2000 Bq/m3. The average recording was approaching 125 Bq/m3 (Fig. 3). 
The Health Office of CAPM proposed an additional study to residents with homes where radon 
concentrations were in excess of 300 Bq/m3 (20 cases). Furthermore, the CAPM forged close ties with 
the ANAH (French national agency for the improvement of housing) so that the individuals concerned 
could benefit from grants to complete any required work.  
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Figure 3: Results of the radon measurement campaign performed in the dwellings of the Montbéliard 
Country 

 
2.2 Organising and managing radiation protection in hospitals 
 
The "Hospital" section in the project was set up by medical physicists from the hospital of Belfort 
Montbéliard, in collaboration with the director of the hospital and the heads of services, particularly 
the radiotherapy service. The medical physicists were facing new regulatory requirements in terms of 
medical physics and radiation protection organisation on one hand, and of optimising radiation 
protection for workers and patients on the other. More specifically, the obligation to have a medical 
physicist on-hand in nuclear medicine and diagnostic radiology services, together with the duty to 
have a radiation protection qualified expert (PCR), led to the idea of launching studies into the 
possibility of creating a unit dedicated to medical physics and radiation protection. Feedback is 
currently being gathered from different hospitals in France and abroad where such units are in place.  
 
2.3 Training in the field of radiation protection in medical environments 
 
The "Training" section in the project was set up in response to the Cancer Plan initiative in March 
2003 that recommended creating dosimetry training schemes. Yet, until 2005, no training of this kind 
was available in the East region of France. The launch of the professional degree in dosimetry and 
radiation protection (DORA), authorized in 2005 at the University of Franche-Comté, filled this void.  
 
The DORA degree is a yearlong course. It is aimed at graduates from a two-year training course in 
scientific or specialized fields, and employees and job seekers on continuous training schemes. The 
training content is organised around the following themes: 
- Physical principles pertaining to dosimetry and the detection of ionising radiation (90 hours) 
- Medical and biological radiotherapy basics (100 hours) 
- Radiation protection (40 hours) 
- Techniques and science associated with practising radiotherapy (100 hours) 
- Economic and hospital environments (90 hours). 
It also includes a compulsory 14-week internship in a professional environment. 
 
It is important to underline that the new French regulation for the radiation protection of patients 
dictates that training of health professionals already in employment must be regularly updated. Studies 
into setting up continuous training for hospital staff are therefore currently in progress.  
 
Furthermore, since 2008, plans are underway to create a remote training centre in French and Spanish 
(e-learning) focusing on the field of radiation protection in a medical environment. The creation of this 
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centre could be based on teaching and research disciplines in the field of radiation protection, 
radiophysics, applied languages and multimedia developed at the University of Franche-Comté. 
 
2.4 Developing a scientific and technical culture 
 
Due to its long experience in promoting scientific culture, the Pavillon des Sciences de Montbéliard 
was the driving force behind the implementation of a “Scientific and Technical Culture” section in the 
project, with the objective of developing actions aimed at raising the profile of a scientific and 
technical culture related to radioactivity and radioprotection among the general public and, more 
specifically, pupils in the Montbéliard Country. The main action was to elaborate an exhibition 
entitled “Did you say radiation protection?”. This exhibition is the result of collaboration between 
artists and radiation protection experts, who, with financial support from the CAPM, the IRSN and the 
Pavillon des Sciences, have developed different works of art, as well as films that are screened on 
information terminals.  
 
The exhibition was opened on 19 October 2007. It ran for six months in Montbéliard and attracted 
over 7,000 visitors, 1,500 of which were school pupils. This exhibition was designed to be mobile and 
travel (Buenos Aires – International IRPA congress; Helsinki – European IRPA congress). A website 
devoted to the exhibition is available online: http://www.vous-avez-dit-radioprotection.fr/. 
 
The "Scientific and Technical Culture” section was enhanced through collaboration with high schools 
from Montbéliard, Poitiers and Boulogne that organised radiation protection workshops during the 
academic year 2007-2008. These workshops were produced in line with other French initiatives 
created as part of the international CORE programme for the rehabilitation of living conditions in 
regions contaminated by the Chernobyl accident.  
 
2.5 Managing radiological risks in the event of a radiological emergency situation 
 
Since 2004, the Inter-city Council has been involved in the SAGE [2] and EURANOS1 projects, 
funded by the European Commission, where the objectives target crisis management preparation for a 
radiological incident or a nuclear accident. At the same time, it has launched studies into drafting 
Local Community Emergency Plans, required by the French law of 13 August 2004 related to the 
modernization of civil security.  
 
At the beginning of 2006, these two work channels produced the “Radiological Risk Management” 
section of the project, where the primary objective is to understand the issues related to managing a 
radiological accident. This section is implemented from a multiple risk perspective, since the 
Montbéliard Country wanted to handle the radiological risk at the same time as other so-called 
widespread risks, such as chemical or bacteriological risks.  
 
In 2007, the CAPM acquired the RODOS software, developed as part of the EURANOS project and 
used to model the radiological consequences of a nuclear accident and the implementation of 
countermeasures. Firstly, this software will be tested to model the impact of a nuclear accident in the 
Montbéliard region in order to objectivize the radiological risk. Secondly, these tests will make it 
possible for the Montbéliard Country improve its preparation for the management of accident and 
post-accident situations. For this purpose, a “multiple-partner” think-tank was set up, composed of 
elected people as well as representatives from the fire-fighters, gendarmes, police and civil security 
associations.  
 
3. Initial results and perspectives 
 
In addition to the concrete results obtained in many of its sections, actions conducted within the 
framework of the Pilot Project truly succeeded in increasing the skills of local players in the different 
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fields of radiation protection. As the project developed, inhabitants of the Montbéliard Country 
acquire a practical culture that can be used for improved management of radiological risks. In the 
same manner, CAPM agents have also multiplied their fields of expertise.  
 
This increase in skills is recognised at a regional and national level. For example, actions undertaken 
at the initiative of the Montbéliard territory in the “Radiological risk management” section have been 
presented on several occasions, namely during a “Post-Accident” working group meeting at ANCLI 
(French national association of local information commissions). The Montbéliard Country has thus 
positioned itself as a leading territory for multiple-risk management and post-accident management 
preparation. 
 
Finally, studies completed in the Montbéliard region are also being shared at an international level. A 
good example is CAPM participation in three seminars organised by English, Spanish and French 
radiation protection societies, which focused on processes and tools to engage stakeholders in 
radiation protection. These seminars were held in Salamanque (Spain) in 2005, in Montbéliard in 2006 
and in Chilton (England) in 2007. They provided an arena to begin drafting the “Guiding principles for 
radiation protection professionals on stakeholder involvement”, currently under discussion at radiation 
protection societies affiliated to the IRPA (International Radiation Protection Association). 
Furthermore, the Montbéliard country has started exchanges with neighbouring Swiss localities and 
ARRAD (French Swiss Radiation Protection association) on several themes: managing a cross-border 
radiological accident, training medical staff and measuring radon. 
 
The Radiation Protection Pilot Project is now mature and will celebrate its fifth anniversary in March 
2009. The partners of the project are aware that the work they have undertaken is a long-term process 
and that many development prospects remain to be completed. The Montbéliard Country would like to 
involve new local and regional actors with a view to continuing the widespread promotion of a 
“radiological culture” among the residents of the territory. New initiatives, and even further project 
sections, could also come to light.  
 
Finally, the Montbéliard Country is demonstrating its will to share its experience with other regional 
authorities and national players. In this perspective, a website devoted to the Pilot Project will soon be 
available. The regional project will then be able to help foster national studies and discussions 
currently in progress on the radon issue (French national radon plan), post-accident management, the 
control of medical exposure or the promotion of a radiological culture. 
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