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92.  

Towards a methodology for identifying non nuclear sites 

with enhanced levels of radioactivity 

Christian Cosemans1), Hans Vanmarcke2) 

1) ONDRAF / NIRAS, Avenue des Arts 14, B-1210 Brussels, BELGIUM 
2) SCK●CEN, Boeretang 200, B-2400 Mol, BELGIUM 

The law of 12th December 1997 entrusts ONDRAF / NIRAS, among other things, with the 

compilation of a repertory, detailing the location and status of all nuclear sites and all sites 

containing radioactive substances on Belgian territory. This repertory not only includes sites 

having a nuclear licence, but also non-nuclear sites where enhanced levels of radioactivity 

occur due to the presence of natural radiation sources. The identification of the nuclear sites is 

based on an inventory of the nuclear licenses as they have been granted by the competent 

authorities. As the non-nuclear sites do not require such license, their identification necessitates 

a specific methodology. 

This presentation outlines the methodology developed by ONDRAF/NIRAS and 

SCK●CEN for identifying non-nuclear sites with enhanced levels of radioactivity. 

The methodology combines data from an airborne radiometric survey of Belgium and  

a literature search in order to identify and locate the non-nuclear sites. This proves to be an 
extensive task undertaken by a taskforce combining the expertise of Controlatom (Belgium), 

NRG (the Netherlands), ONDRAF / NIRAS and SCK●CEN. 

93.  

The effect of earthquake-induced radon release on the population in the 

seismic active regions of Armenia 

E. Saghatelyan, A. Petrosyan, Yu. Aghbalyan, M. Baburyan, A. Davtyan 

Armenian State Engineering University, 105 Teryan Str., 375009, The Center for Ecological- 

-Noosphere Studies of NAS RA, 68 Abovian Str., Yerevan, 375025, sagatelyan@fromru.com, 
ARMENIA 

For the first time on the basis of Spitak earthquake (Armenia, December 1988) experience 

it is found out that the earthquake causes intensive and prolonged radon splashes which, 

rapidly dispersing in the open space of close-to-earth atmosphere, are contrastingly displayed 

in covered premises (dwelling houses, schools, kindergartens) even if they are at considerable 

distance from the epicenter of the earthquake, and this multiplies the radiation influence on the 

population. The interval of splashes includes the period starting from the first fore-shock and 

ending by the last after-shock, i.e. several months. The area affected by radiation is larger than 

the territory of Armenia. The scales of this impact on population is 12 times higher  than the 

number of people injured in Spitak, Leninakan and other settlements (toll of injured – 25 000 

people, diseases caused by high levels of radiation in non-adapted population – over 300 000). 

The radiations of the influence are in direct correlation with the force of earthquake. 
The basis for conclusion was the set of data on indoor radon monitoring in Yerevan City 

beginning from 1987 (120 km from epicenter) 5450 measurements and multivariate analysis 

with identification of cause-and-effect linkages between geodynamics of indoor radon under 
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stable and unstable conditions of Earth crust, behavior of  radon in different geological media 

during earthquakes, levels of room radon concentrations and  effective equivalent dose of 

radiation impact of radiation dose  on health and  statistical information of the Ministry of 

Health on public health, etc. 

As we have discovered, calculations of equivalent radiation dose show that compared with 

1987, 1991 is character is by lower radon and its radio nuclides made up about 16mSv, i.e. 50 

times more than mean radon equivalent radiation dose of the above-mentioned years. In the 

evidential part of the earthquake hearth the level of background radiation in dwelling houses as 

well as radon effective radiation dose radon, was many times higher.  The interval of radon 
action is from first foreshock to the last aftershock, i.e. several months.  

The following facts which have not received explanation up till now can be considered as 

consequences of long-lasting radiation influence on human organism: long-lasting state of 

apathy and indifference typical for the population of Armenia during the period of more than a 

year after the earthquake, prevalence of malignant cancer forms in disaster zones, prevalence 

of lungs cancer over the other forms of oncology diseases, etc. 

The danger of the influence of natural radiation provoked by the earthquake exists for all 

urban territories of seism active regions, and it requires coordination of investigations in 

different countries according to precisely-elaborated programmers. 

94.  

210
Po and 

210
Pb in environmental samples in Finnish Lapland 

Dina Solatie, Kristina Rissanen 

TUK-Radiation and Nuclear Safety Authority, Regional Laboratory in Northern Finland, 
Research and Environmental Surveillance, Louhikkotie 28, 96500 Rovaniemi, FINLAND, 

dina.solatie@stuk.fi 

210Po and 210Pb are members of the 238U decay chain. 210Po (T1/2 = 138 d) is formed by the 

decay of 210Pb (T1/2 = 22 y) via 210Bi (T1/2 = 5 d). In the atmosphere 222Rn formats its decay 

products 210Po and 210Pb which are deposited on the ground and thus enter the human food-

chain. In Finland most exposed are the Sami people having substantial intakes of reindeer 

meat. 

In the Regional Laboratory in Northern Finland, measurements of 210Po and 210Pb activity 

concentrations in different environmental samples from Finnish Lapland have been performed. 

Especially the arctic lichen-reindeer-man food chain has been studied. The samples spiked with 
208Po-tracer are leached by HNO3 and HCl. After the solution is made slightly acid, ascorbic 

acid and hydrazine is added and polonium is spontaneously deposited on nickel planchete.  

The 210Po-activity is measured by -spectrometry. 210Pb is determined from the same solution 
about 6 moths later by carrying out another polonium deposition. 

In this work plant and reindeer samples were collected early eighties and after Chernobyl 

accident in the Finnish reindeer herding area. The results of 210Po and 210Pb activity concentra-

tions and the ratio of 210Po / 210Pb in the plant and reindeer samples are presented. 


