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RADIATION LOAD FROM RADON EXPOSURE IN SLOVAKIA
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Introduction

Slovak National Radon Program (begun in 1991) was organised by the Institute
of Preventive and Clinical Medicine in Bratislava in co-operation with the regional
Specialised State Institute of Public Health. Radon concentrations and radiation load
were investigated in dwellings (family and multifamily), schools, public buildings, spa
buildings, caves and mines.

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
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. The action
level of radon concentrations for water sources is 50 Bq.l'1

Materials and Methods

Passive solid state nuclear track detectors (SSNTD type CR-39) were used to
measure indoor radon concentrations. Detectors were placed in about:
• 6,000 selected dwellings (minimum two detectors for every residence)
• 1,000 selected buildings of the kindergartens and basic schools
• 12 selected spa buildings

and distributed by professional workers from regional Specialized State
Institutes of Public Health. Questionnaires for obtaining the detailed information
required for interpretation of results were sent to each building and house. After six
months exposed detectors and questionnaires were returned to IPCM for analysis.

Personal doses were measured by a pair of SSNTD in a passive two chamber
system at:
• 130 miners from three ore mines
• 13 turist guides from seven show karst caves.

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

Track counting is performed with the image analysis system QUANTIMET 520.
The calibration of detectors was carried out in the reference radon and radon progeny
measuring chamber, at the State Metrological Centre of IPCM.

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 , the
geometric mean (GM) was about 41±2.22 Bq.m 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"3 and the sample of multifamily houses (N= 1,294) 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. The annual average effective dose is
2.1 mSv per inhabitant and the proportion of indoor radon exposure in each district of
Slovakia is presented in Figure 1 and distribution of radon levels in Table 1.

Fig.l Annual average effective doses from indoor radon exposure in districts of SR

Tab.l. Distribution of indoor radon concentrations in Slovakia

EEC I Number of I Remedial
[Bq.m'3] dwellings (%] Actions

< 200 88.6
200-599 10.6 to 10 years

>600 I 08 I to 3 years

The maximum value of EEC which was found isl500 Bq.m"3

The radon survey in the school was performed in 645 buildings (10.8 % of all
schools and kindergartens). It was found, that the action level of EEC of radon was
exceeded in 16 schools (13 kindergartens and 3 basic schools). The annual effective
doses from radon exposure (E) were estimated for children, students and teachers
(Tab3).

Personal doses (miners) were measured monthly during 1995 y and personal
doses (tourist guides) were investigated during three years period (1995-1997) (Tab.3).

The radiation load from radon exposure of spa staff (Tab.3) was estimated from
investigation of radon concentrations in the air of spa buildings (Tab.2).
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Tab.2. Investigation of Radon Concentrations in the Air of Spa Buildings
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Spa

Bojnice

Brusno
Ciz

Dudince
Korytnica
Kovacova

Lii6ky
Nimnica
Rajecke Teplice
Sliafi
Sklene Teplice

Turdianske Teplice

Place

Banfk
Mier
bathroom
bathroom
spring
Rubfn
bathroom
bathing-pool
relaxation-room
bathroom
bathroom
bathing-pool
bathroom
Public room
Central hall
Parenica
Blue bathing-pool

EEC
[Bq.m-31
30 ±8

439 ±162
106 ± 53
101 ± 24

464 ±125
64 ±9
96 ±31

395 ±103
142 ± 34

980 ± 274
32 ±9
90 ±44

232 ± 58
1180 ±330
1110 ± 311
838 ±226
264 ±145

Tab. 3. Annual Average Effective Doses (E) from Radon Exposure

Place

Outdoor
Indoor-SR
Indoor - world
Kindergarten
teachers
children
Schools
teachers
students
Mines
Caves
staff
visitors
spa - staff

^ R n
[Bq.in3l

15
120
40
144

112

710
7680

965

Time"
[hi

1760
7000
7000

1500
1000

1500
800

2000

400
1

2000

fmSvl
0.011
2.1
0.7

0.52
0.35

0.40
0.22
4.5

9.6
0.024
6.11

1} Assuming time
2) Conversion factors (for houses and workplaces) from BSS 1996

equilibrium factor 0.4
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Conclusions

The national survey results suggest that SR may be among the countries with
higher radon risk in Central Europe. The annual average effective dose from indoor
radon exposure is 2.1 mSv per inhabitans. The districts with highest indoor radon
concentrations and districts with high radon levels in spa buildings correlate with
known presence of uranium in the soil. The soil is probably the main source of radon in
Slovak dwellings, spa and scholl buildings too.

Our next aims are to continue with measurements of radon levels in dwellings
and spa areas too, and to investigate the radiation load in spa staff resulting from radon
exposure

The results from investigation of personal doses underground workers suggest
that the Slovak caves should be designated as a controlled area according to BBS 96.
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