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WITH INCREASED RADON LEVELS IN SLOVAKIA

Magdalina Vufanovd
Institute of Preventive and Clinical Medicine

Limbova 14, 833 01 Bratislava

Introduction

The Slovak national survey of indoor radon exposure started in the early of 1990s,
when legislative provisions were prepared for protection of the population from radon
and its daughter products. In 1992 the Slovak Ministry of Health published an ordinance
about the protection of population to radon and other natural radioactive sources. The
action level (A.L.) of annual average equilibrium equivalent concentration (EEC) of
radon was established as 200 Bq.m'3 for existing dwellings and 100 Bq.m"3 for built in
the future.

This national survey of indoor radon measurements in a sample of dwellings in
Slovakia was organised by the Institute of Preventive and Clinical Medicine (IPCM) in
Bratislava. The aim was to find districts and type of dwellings with the highest indoor
radon concentrations and to estimate the radiation load of the Slovak population owing
to indoor radon exposure.

Materials and Methods

Passive solid state nuclear track detectors were used to measure indoor radon
concentrations. The detectors were polyallyldiglicolcarbonate CR-39, which were
placed in about 6,000 selected houses (minimum two detectors for every residence) and
distributed by professional workers from regional Specialised State Institutes of Public
Health. Questionnaires for obtaining the detailed information required for interpretation
of results were distributed to each house. After six months exposed detectors and
questionnaires were returned to IPCM for analysis.

Electrochemical etching combined with a chemical pre-etching process was used
for evaluating detectors.

Quality control calibration of detectors was carried out in the reference radon and
radon daughter measuring chamber, at the State Metrological Centre of the Institute of
Preventive and Clinical Medicine.

Results of indoor radon measurements with questionnaire data are stored in a
special database program. The software provides the possibility comparison of the
measured radon concentrations with reference to building type and other parameters.

Experimental Results

Our present results are from 3,657 residences (0,2% of total dwellings in Slovakia)
. It was found that the arithmetic mean (AM) of EEC was 86±119 Bq.m "3, the
geometric mean (GM) was about 41±2.22 Bq.m "3 and 11% of dwellings (N=409) have
a greater EEC of radon than the action level.
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The arithmetic and geometric mean of EEC varied between type of building and
districts of Slovakia. The sample of family houses (N=2,363) has AM 125±135 Bq.m"3,
GM 73±1.8Bq.m and the sample of multifamily houses (N=l,294) has AM
22±24Bq.m"3, GM 15±1.46 Bq.m"3. We calculated the population-weighted AM of
EEC for every district by different type of house, and then estimated this value for the
whole of Slovakia obtaining a figure of 48 Bq.m'3.

Because 407 family dwellings and only 2 multifamily dwellings have a greater
EEC of radon than the action level we will target to only family dwellings. Their
distribution according to year of building is in the table 1.

Tab.l Distribution of family dwellings according to year of building.

Year
of build

> 1979
1960 -1979
1940 -1959
1920 -1939
1900-1919

< 1899
not know

Number
of dwellings

532
886
352
179
68
63
283

No of dwellings
with EEC > A.L.

34
142
95
55
29
23
29

No of dwellings
with EEC > A.L.

6.4
16.0
27.0
30.7
42.6
36.5
10.2

Our results from family dwellings show, that those with cellars (when cellars are
below whole building) have lower radon levels (N=827, AM 77 ±109 Bq.m'3, GM
46±1.72 Bq.m"3) than those without cellars (N=601, AM 146±138 Bq.m'3, GM
97±1.61 Bq.m'3) or which have cellars only below part of building (N=737, AM
148±148 Bq.m , GM 93±1.77 Bq.m"3). The same is true when we look at the results for
ground-floor rooms. Rooms above cellars have lower radon levels (N=l,206, AM
74±108 Bq.m'3, GM 40±1.91 Bq.m'3) than rooms directly above ground (N=1.341, AM
134±137 Bq.m"3, GM 82±1.78 Bq.m'3). Table 2 shows distribution of radon levels in the
rooms according to the floor. The highest radon levels are in the basement or ground-
floor rooms.

Tab.2 Distribution of EEC of radon

Place

Basement
Ground-floor
First floor

Conclusions

Number
of rooms

133
3,337
1,118

AM
[Bq.m'3]
106±138
107±127
67±73

GM
[Bq.ni"3]
61±1.82
61±1.93
43±1.65

The national survey results suggest that Slovakia may be among the countries with
high radon risk in Central Europe. The population-weighted arithmetic mean is
48Bq.m"3, the maximum value found was 1500 Bq.m'3 and the average annual effective
dose from indoor radon exposure is 2.1 mSv. The districts with the highest indoor radon
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concentrations correlate with known presence of uranium in the soil, therefore the soil is
probably the main source of radon in Slovak dwellings. Our survey of dwellings with
increased radon levels supported this conclusion, because the highest radon levels were
found in older family houses without cellars.
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