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Just after the Chernobyl accident, in the mid nineties, a radiation monitoring system was introduced to 
allow the Belarussian authorities to manage the situation but it failed to involve the general population. 
This resulted in the fact that a significant fraction of people living in contaminated areas continued to 
receive exposures that could have been avoided or reduced, if authorities had better taken into account the 
individual behaviours. 
 
Face to this situation, the goal of this project is to contribute to the development of a sustainable system of 
radiological monitoring handled by the local professionals and the population. It was launched in 2004 in 
the Bragin district (Belarus) in the framework of the CORE Programme (Cooperation for Rehabilitation) 
whose general objective is to improve the living conditions of the inhabitants of the territories affected by 
the Chernobyl catastrophe. The Bragin district is adjacent to the 30-kilometre exclusion zone around the 
Chernobyl nuclear power plant. 
 
Beginning in April 2004, existing infrastructure and means of measurement in the Bragin district were 
significantly modernised and completed. Today, the monitoring system relies on measurements of 
contamination of the body and measurements of the radiological quality of foodstuffs (measurements of 
the ceasium-137 concentration). In particular, whole-body scan measurement campaigns are carried out 
every six months in the schools in the district. On the basis of the results of measurements, the most 
severely contaminated children are systematically identified. Local health professionals and specialists of 
measurements work, with their families, to determine causes of the contamination and identify the scope 
for practical reduction of the intake of caesium. In a general manner, they periodically diffuse the results 
of measurements in the villages of the district via brochures or articles in newspapers. They also constitute 
a solid network that provides people with reliable information on their radiological situation and complete 
efficiently the rehabilitation policy developed by Belarus public authorities. 
 
Four year after the beginning of the project, the obtained results demonstrate that the involvement of the 
population and the local professionals in the management of the radiological situation is very effective. 
They show indeed that it is possible to reduce significantly the level of contamination of the children by 
developing a practical radiation protection culture among local people. Thus, since 2004, maximum levels 
of internal contamination of the children of the district have fallen tenfold and the number of children with 
levels of (caesium) contamination above 50 Bq/kg was divided by a factor of 5.  
 
In 2008, the different partners of the project work together to define conditions and means to ensure the 
sustainability of the system, to maintain its level of efficiency and to expand the system to neighboured 
districts. Local professionals and elected representatives are ready to commit themselves in the follow-up 
of the project and focus their efforts to identify local and national resources that could help them to 
support the long-term financing of the monitoring system. They also diffuse their experience in 
participating in exchanges at the national and international levels and aim at initiating a network of people 
involved in the rehabilitation problematic. 



 
1. INTRODUCTION 
 
The Chernobyl accident that occurred in April 1986 resulted in a widespread contamination of inhabited 
areas in the former Soviet Republics of Belarus, Russia and Ukraine. In the following weeks and months 
concern was raised about whether or not relocation of populations and other countermeasures were 
needed. The long-term rehabilitation issue emerged progressively during the years following the 
Chernobyl accident when it became evident that the countermeasures adopted after the emergency phase 
were insufficient to significantly protect the population still residing in contaminated territories. This 
situation led the governments of the newly independent countries of Belarus, Russia and Ukraine to 
elaborate and adopt ambitious national laws in the early 90s in an attempt to organise the health, social, 
and economic living conditions of the population residing in contaminated territories. The objective of 
these regulations was mainly to address long-term issues through a set of national countermeasures and 
compensation mechanisms, designed mainly according to radiological protection criteria. Schematically, 
the adopted rehabilitation programmes relied on restricting the human presence in the contaminated 
territories and on strictly controlling the level of contamination in feedstuffs, foodstuffs and the whole 
body contamination of individuals. However, despite these countermeasures and the huge amount of 
national resources dedicated to their implementation, the adopted strategy failed to take properly into 
account the complexity of the situation created by the spread of contamination. In particular, it did not 
succeed to mobilize the local communities and the individuals who progressively felt completely 
powerless in the face of the radiological situation. This resulted in the fact that a significant fraction of 
people living in the contaminated territories continued to receive internal doses that could have been 
avoided or minimised if authorities had better taken into account individual behaviours.  
 
In this context, from 2004, a 4-year project was developed to contribute to the implementation of a 
sustainable system of radiological monitoring handled by the local professionals and the population in the 
Bragin district (Belarus). The objective was to provide the local population with adapted means to 
evaluate their level of internal contamination and to control the radiological quality of their daily food. 
Thus, the project aimed at diffusing a practical radiation protection culture among inhabitants of the 
district so that they were able to understand and better control their radiological situation. The adopted 
approach was mainly based on the experience of the ETHOS Project implemented in Belarus between 
1996 and 2001. Indeed the ETHOS Project revealed that an efficient monitoring system and the 
involvement of the local population and professionals in the day-to-day management of the radioactive 
contamination of their environment are key elements in the process of rehabilitation of living conditions in 
long-term contaminated territories [1,2]. 
 
The Bragin district is one of the most contaminated areas in Belarus. It is located in the very South East of 
the country (Figure 1a) and is adjacent to the 30 km exclusion zone around the Chernobyl nuclear power 
plant (zone with caesium-137 soil contamination above 1,480 kBq/m2). Since the accident, the number of 
people living in the district has declined by 56%. Today, 17,000 persons, including 3,000 children, live 
there in mostly rural areas where caesium-137 levels in soil are between 185 and 555 kBq/m2. 
 
The project was launched in the framework of the CORE Programme (Cooperation for Rehabilitation) 
whose general objective is to improve durably the living conditions of the inhabitants of the territories 
affected by the Chernobyl disaster [3]. One peculiarity of the project developed in the Bragin district was 
that it was locally co-ordinated by the inhabitants themselves through a local non-governmental 
organization (NGO) named “Sprout of Life”. This NGO was created in 2003 and gathers about 20 
volunteers: mothers, health professionals or professionals in the field of education. CEPN ensured the 
general coordination of the project.  
 
  



Figure 1a. Location of the Bragin district in Europe and of the 6 localities participating in the project 
in Belarus Republic 

 
 

Figure 1b. Chernobyl memorial in Bragin city 
 

 
 



The paper presents an overview of the “Bragin Project”, from the preparatory phase to the implementation 
of the radiation monitoring system. The obtained results are described as well as the lessons learnt and the 
first perspectives.  
 
 
2. IMPLEMENTATION OF THE PROJECT 
 
Initially, this project was proposed as a complementary element of a first action that was in course in the 
Bragin district and whose general objective was to support and build up primary health care structures in 
the field of mother and child health. This was led by the local Sprout of Life NGO, whose members 
expressed the wish to benefit from radiation monitoring coverage. Indeed, before the project, in the Bragin 
district, there was no more equipment to measure the level of internal contamination and only four 
localities had obsolete radiameters to measure the levels of contamination in foodstuffs. The project was 
consequently launched to implement an operational radiation monitoring system so that people can regain 
control on their radiological situation and the local NGO can address health issues. 
 
Between July 2002 and October 2003, meetings with local authorities, responsible of the Bragin hospital 
as well as meetings with many villagers and teachers in schools were organised: they confirmed the 
interest of local stakeholders in the improvement of the radiation monitoring arrangements. Contacts were 
taken with the existing NGO “Sprout of Life” that accepted to coordinate the project at the local level. 
Taking into account the lack of experience in Belarus as far as NGO practice is concerned, it was then 
decided to look for a French NGO operating in the same domain i.e. radiation monitoring of the 
environment and foodstuffs and information of the population to establish a partnership. By the end of the 
year, ACRO accepted to play this role. 
 
At the beginning of 2004, the detailed project was prepared and the Swiss Agency for Development and 
Cooperation (SDC) – related to the Swiss Minister of Foreign Affairs – accepted to support it [4].  
 
The project started in February 2004 with a launching seminar. The partners of the projects, together with 
the local professionals, authorities and representatives of the population discussed the objectives of the 
project and evaluated the alternative approaches to achieve them. 
 
From April 2004, the monitoring equipments and facilities of the Bragin district were significantly 
modernised and extended. A network of stakeholders was progressively constituted to operate the 
monitoring system: efforts were focused on measurements and reduction of the caesium-137 
contamination in the district.  
 
2.1 Implementation of Local Centres for Radiological Control (LCRCs) 
 
Between April 2004 and November 2004, six Local Centres of Radiological Control (LCRCs) were 
installed or renewed in the localities of Bragin (in the Centre for Epidemiology, Hygiene and Public 
Health), Dublin (in the school), Komarin (in the veterinary centre), Krakhavitchi (in the school), Krasnoye 
(in the dispensary) and Mikulitchi (in the school) (Figure 1).  
 
Each centre was equipped with a gamma spectrometer to provide a quick assessment of the caesium-137 
concentration in foodstuffs, an electronic dosimeter to provide measurements of ambient dose rates, a 
computer and a printer (Figure 2). 
 
  

 
 



` 
Figure 2. The local centre of radiological control in the school of Mikulitchi 

 

 
 
Local volunteers were trained to become “radiametrists”. These people were not technicians or health 
physicists: they undertook their normal jobs (teacher, veterinarian…) in addition to their role as 
radiametrists. Their main task was to monitor contamination levels in foodstuffs brought by families.  
 
In Table 1, the results of some measurements performed in the centres of Krasnoye are presented. The 
Belarus limits of contamination of foodstuffs in caesium-137 are included for comparative purpose. 
Twenty years after the Chernobyl accident, it can be noted that foodstuffs still present significant levels of 
contamination (well above the Belarus standards).  
 
Table 1. Results of foodstuffs measurements performed in Krasnoye during the first year of the project 
(April 2004 – April 2005) 
 

Product  Number of 
measurements 

Maximum value 
(Bq/kg,L) 

Mean value 
(Bq/kg,L) 

Belarus limit 
(Bq/kg,L) 

Milk  66 165 26 100 
Mushrooms 32 6572 1440 370 
Potatoes 58 29 2 80 

 
The measurements performed during the project showed that the most sensitive foodstuffs are dairy 
products, meat, berries and mushrooms. However, levels of contamination can vary widely with time and 
space, especially after the meteorological events which act upon biota and, as a consequence, upon the 
activity concentrations in plants and animals. Hopefully, rooms for manoeuvre also exist. One of the 
objectives of the radiametrists involved in the project was to benefit from a global overview of the 
radiological situation of their village and to have a good knowledge of levels of contamination of local 
products. In that way, they were able to detect abnormal levels of contamination and to favour actions to 
reduce them. For example, it occurred twice that a radiametrist observed a general increase in the level of 
contamination of milk and that he contacted local authorities so that private producers can use another 
pasture to feed their cattle.  
 
 
 



2.2 Performance of whole body monitoring campaigns and analysis of the measurements 
 
During the project, eight whole body monitoring campaigns (2500 measurements per campaign) were 
organised in the schools and kindergartens of the district. They took place each Spring and each Autumn. 
 

 

 
Figure 3. Measurement of a 2 years-old child during a whole body monitoring campaign 

 
The whole body monitor (figure 3) comprised of a seat equipped with a detector (sodium iodide crystal). 
Measurements of caesium levels in the body took about five minutes. The child, on whom the 
measurement was performed, left with the result and a short description of its significance. 
 
On the basis of the results of the measurements, the most severely contaminated children were identified 
and work was established, with their families, to determine the sources of the contamination. This work 
was carried out locally by the non-governmental organization “Sprout of Life” together with the 
radiametrists, which, with the parents and teachers, identified the scope for practically reducing the intake 
of caesium by the children. In particular, the radiametrists visited the families to discuss their dietary 
habits so that they could find products that were likely to be the main contributors to the level of 
contamination and measured them.  
 
In most cases, mushrooms, berries or game were the main sources of high levels of internal contamination, 
especially during Autumn (i.e. episodic ingestion). Nevertheless, daily ingestion of smaller quantities of 
caesium could also explain some of the high whole body monitoring results (i.e. chronic ingestion).  
 
For example, if a whole body measurement is about 2,000 Bq, several scenarios are possible. The source 
of the contamination could be due to: 
- A single ingestion of 200 grams of mushrooms with caesium levels of 10,000 Bq/kg a few days 
before the measurement, 
- A daily ingestion of half a litre of milk with caesium levels of 80 Bq/kg, or 
- Combinations of episodic and daily ingestions. 
 
The establishment of a dialogue between the family, the members of Sprout of Life and the radiametrists 
was the only way to interpret measurements and to identify the causes and roots of the observed 
contamination (chronic and/or episodic ingestions). 



 
 
3. RESULTS 
 
3.1 Reduction of levels of internal contamination 
 
The results of the eight whole body measurements campaigns performed in the schools of the district are 
summed up in Table 2. 
 
Table 2. Results of the whole body measurements campaigns 
 

 Number of 
measurements 

Mean value 
(Bq/kg) 

Maximum 
value  

(Bq/kg) 

Number of 
measurements  

> 50 Bq/kg 

Number of 
measurements  
> 100 Bq/kg 

Spring 2004 2,056 27 2,056 (78)* (17)* 

Fall 2004 2,592 32 2,658 249 64 

Spring 2005 2,526 29 259 134 18 

Fall 2005 2,612 24 190 109 12 

Spring 2006 2,530 25 168 50 4 

Fall 2006 2,486 31 982 242 43 

Spring 2007 2,438 23 247 32 3 

Fall 2007** 1,705** 14** 235** 86** 7** 
* Only 2,000 children were measured during this campaign. About 500 children from some very contaminated villages of the 
district were not measured. 
** Only 1,700 children were measured during this campaign. 
 
The first five campaigns showed that it was possible, in an environment where contamination is stable, to 
reduce significantly the level of internal contamination of children by working with their families and by 
diffusing a practical radiation protection culture among the population. Thus, between Fall 2004 and 
Spring 2006, maximum levels of internal contamination of the children of the district have fallen more 
than tenfold and the number of children with a level of contamination above 50 Bq/kg has been divided by 
a factor of 5. 
 
In Fall 2006, the number of children with high levels of contamination increased: the source was quickly 
identified by local people. Indeed, 2006 was an exceptional year for mushrooms whose levels of 
contamination remained very high even twenty years after the Chernobyl accident (maximum values were 
measured at about 100,000 Bq/kg). Children coming from families who consumed mushrooms were 
consequently among the most affected. It is to note that most of these children were not those who were 
the most contaminated in the previous campaigns: the members of Sprout of Life did not work with their 
families yet. Besides, children from families that Sprout of Life had contacted during the previous months 
were weakly contaminated. This demonstrated the efficiency of the approach adopted by the NGO and 
that contacted families stayed vigilant.  
 
In Spring 2007, results were satisfying: a limited number of children had levels of contamination above 50 
Bq/kg. Mid-2007, the Belarus government established new criteria to be filled by Local Centres of 
Radiological Control: this resulted in the temporary closing of four LCRCs in the Bragin district. For this 



reason, work with the families was not realised in optimised conditions and in Fall 2007, an increase in 
levels of internal contamination of the children of the district was observed. This last campaign also 
emphasised the role of the LCRCs and the efficiency of their actions. 
 
3.2 Towards a sustainable radiation monitoring system 
 
From the beginning of 2007, the different partners of the project have worked together to define 
conditions and means to ensure the sustainability of the system (beyond the financial support of the Swiss 
Agency for Development and Cooperation) and to maintain its level of efficiency. They studied alternative 
options to ensure operation of the radiation monitoring system with local, regional or national resources. 
 
Efforts were first focused on the possibility of organizing whole body measurement campaigns of children 
through fixed whole body counters installed in two hospitals of the district. Indeed, during the project, 
whole body monitoring campaigns were ensured by a Belarus Institute, BELRAD. This Institute came 
twice a year with a mobile equipment (a van equipped with a whole body counter) and moved from school 
to school in the whole district. Each child was also measured in his/her school.  
 
In 2007, the Spring campaign was realised by the BELRAD Institute but the authorities of the district, the 
Department for Education and the hospitals worked together all along the year to take in charge the Fall 
campaign. The Department of Education thus developed a planning so that each school can release a half-
day and go to the nearest hospital: in this way, each child could be measured. The Department also made 
available its buses in order to reduce transport costs. Moreover, local authorities committed themselves to 
support transportation costs. This organization was successfully tested in November 2007 (table 2), even if 
only 1700 children were measured. 
 
Through this Fall campaign, the local actors of the Bragin district demonstrated that they were able to 
collaborate and organise whole body measurements of the children with their own means. They also 
guaranteed that they will be able to continue the identification of the most contaminated children of the 
district and the work with the concerned families. From now on, it is planned to renew this organisation 
twice a year. Necessary resources have already been set aside by the local authorities.  
 
Since May 2007, the partners of the project organised multiple meeting to find Belarus actors to finance 
the Local Centres for Radiological Control. To date, several ministries and the regional authorities have 
been approached but have not yet committed themselves formally to support the functioning of the 
LCRCs. 
 
 
4. LESSONS LEARNT AND PERSPECTIVES 
 
4.1 Conclusions and lessons learnt 
 
This project has demonstrated that the implementation of an inclusive radiation monitoring system can 
allow significantly reducing levels of internal contamination of children. It has indeed been demonstrated 
that the involvement of the population and the local professionals in the management of the radiological 
situation was very effective. The results showed that it is not only possible to reduce significantly the level 
of contamination of the children by developing a practical radiation protection culture in a more or less 
stable environment but also to maintain the good results and even make progress with an hostile 
environment. 
 



It can be underlined that the local radiation monitoring system, developed in the project, completes 
efficiently the radiation monitoring programme implemented by the national Belarus authorities. Actually 
it brings several advantages at the local and national levels: 
- Local actors have the opportunity to beneficiate from adapted means of measurements that allow 
them evaluating and controlling their radiological situation.  
- Local authorities and professionals can receive detailed data that are useful to optimize their 
decisions as far as the implementation of local countermeasures is concerned. In that context, the existence 
of a radiation monitoring system can be regarded as the basis of an efficient rehabilitation programme. 
- Finally, results can be communicated to national authorities and institutes to help them to better 
cope with the radiological situation at the local level.  
 
This project also allows learning lessons on the features of an efficient system of radiation monitoring in a 
post-accidental context.  
 
It appears that such a system should be accurate at the scientific level. This notably includes that the 
material has to be of a good quality, that operators have to be trained and that their practices have to be 
certified by an independent institute. All this allows ensuring the quality and the reliability of the 
measurement data. Thus, in 2007, it is important to note that an inter-comparison study was organised 
between the whole body counters used by the BELRAD Institute during the first seven campaigns of the 
project and the WBC installed in the hospitals of the Bragin district. This allowed to demonstrate that 
results were comparable. 
 
An efficient monitoring system should favour social trust, through the scientific quality of measurements 
and the diversity of the measurement actors (existence of independent measurements). Indeed, if several 
measurement actors work together and provide with the same results, this can help people to trust in the 
system and believe in data. In the Bragin district, for instance, measurements were performed by 
numerous actors belonging to State or independent structures and working at different levels (local, 
regional and national): the NGO Sprout of Life, the BELRAD Institute, the hospitals of the district… 
 
Finally, it has appeared that Local Centres of Radiological Control should preferably be set up in schools. 
In this way, the radiametrist can easily work with children and organise practical work with them to 
diffuse principles of a practical radiation protection culture. Moreover, this location facilitates contacts 
between radiametrists and families and children can easily bring foodstuffs from their home.  
 
4.2 First perspectives 
 
Today, after the official end of the project, local professionals and elected representatives are ready to 
commit themselves in the long-term operation of the monitoring system. Indeed, if the radiation 
monitoring system implemented in the Bragin district was built to be complementary of the one set up by 
the Belarus government, authorities sometimes consider it as a competitive or jeopardizing structure. Its 
sustainability also relies on the fact that concerned ministries and national institutes admit the interest of a 
decentralised monitoring system, accept to support it, and integrate it into the national programme of the 
post-Chernobyl rehabilitation. 
 
During the project, the Belarus partners of the projects diffused their experience in participating in 
exchanges at the national and international levels. They were invited several times in France and Norway 
to present their experience. The radiametrists of the project were for instance invited in Norway in August 
2007: this was an opportunity for them to see and understand how the radiological situation is managed 
since the Chernobyl accident in a Western European country. In order to extend this exchange of feedback 
experiences, Norwegian stakeholders (dosimetrists, farmers, etc) will come and visit the Bragin district in 
2009. In December 2007, the French Nuclear Safety Authority invited a Belarus representative in the 



framework of a national seminar dealing with preparedness to the management of post-accident situations 
in France. Today, The French Nuclear Safety Authority supports the development of a very similar project 
in three settlements of the Chechersk district. Finally, new possibilities of collaboration thus appeared: a 
French Local Commission of Information notably proposed to establish a twinning with the Bragin district 
to work on rehabilitation problematic.  
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