Geological and geochemical control on Radon occurrence and natural radioactivity in the Euganean Hills
district (North-Eastern Italy)

The population is exposed to a background ionizing radiation mainly associated with the natural
radioactivity and in particular with Radon (UNSCEAR 2010 Effects of Atomic Radiation Report: Summary of
low-dose radiation effects on health).

A national survey conducted by ANPA (National Agency for Environmental Protection) with the support of
ARPA (Regional Agency for Environmental Prevention and Protection) has developed a Radon risk mapping
of the Veneto region on the basis of indoor measurements, considering the percentage of buildings
exceeding the reference value of 200 Bg/m3 suggested by the European Community (ECR 90/143/Euratom
21/02/90). The Euganean Hills district area, subject of this research, appears to be among the areas with
the greatest potential risk.

However, this kind of mapping, based solely on indoor measurements, is strongly influenced by external
discriminating factors involving a potentially incomplete and incorrect understanding of the risks associated
with the Radon exhalation (e.g. building material, population density, type and age of the building,
ventilation, use of the place, etc.) in the absence of accurate information about the real geological and
structural factors predisposing to Radon risk.

It is well known that the primary source of Radon in houses is from the substratum. Identifying risk areas
cannot therefore disregard the identification and mapping of the predisposing geological factors.

On this basis we would like to achieve a multidisciplinary study on the Radon risk considering all our
relevant skills: merging geological-geochemical, chemical and physical expertise, we plan a campaign of
sample collection and measurements, both in situ and ex situ, over the entire area of the Euganean Hills
with particular attention to the areas where the ARPAV had detected values exceeding the reference value
of 200 Bg/m3. Within these sites, geological features |.s. favoring high Radon exhalation values (such as
geological-structural assessment, lithology, faults, water, organic matter content, etc.) will be evaluated.
This research can be summarized in the following two specific objectives: (i) measurement of natural
radioactivity and Radon exhalation from rocks, soils and waters of the Euganean Hills in order to evaluate
the Radon geologic reservoir and the mechanisms of its concentration, (ii) land mapping and land
classification according to potential Radon hazard.

The goal of the research is to use geological criteria for the identification of areas naturally predisposed to
222Rn risk determined by Radon exhalation from soil. In this way we want to measure the magnitude of
natural emissions of the substratum and assess the relationship between the Radon exhalation and the
specific geological features.

Therefore we plan to select specific sites where outdoor measurements will be performed on the basis of
geological and structural information available from literature and of new structural and geological surveys
from this project, considering those areas with a large number of buildings exceeding the indoor Radon
reference value. Concerning laboratory measurements on samples of rock and soil, they will be carried out
in such a way as to obtain maximum representativeness of the lithologies of the area.

These data will allow an estimate of the possible reservoir, and evaluate the effectiveness of tectonic and
hydrogeological system to concentrate and transmit the Radon up to the surface.



