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1. Concise information about radon measurements in thermal waters 

and spas 
 

A. Waters (water springs, mineral and thermal waters, wells, surface waters) 

-A large-scale measurement of radon in waters was carried out in the nineties 

-The results are published in tables and radon maps 

[1] Daniel a kol.: Geochemický atlas Slovenska, Časť IV: Prírodná rádioaktivita hornín, Geologická služba Slovenskej republiky, 

Bratislava, 1996 



Map of radon activity concentration in soil and ground waters 



-Thermal and mineral waters - the range of measured activities is big  

Sampling location RAC (Bq/ℓ) 

Thermal spring Grunfus 3,9 ± 0,6 

Thermal spring Ludvig 95,6 ± 11,0 

Thermal spring Ondrej 45,3 ± 5,2 

Thermal spring Paula 101,5 ± 11,6 

Thermal spring Vojtech II 42,9 ± 6,1 

Thermal spring Marta 221 ± 25,3 

Thermal spring Vilma 136,9 

Thermal spring Červený kúpeľ 156,9 ± 18,0 

Thermal spring Ľudový 58,6 ± 6,7 

Mineral spring Uhličitý 1293,21  

Mineral spring „Zuzka“ 817,89 

Mineral spring „Boženy Nemcovej“  243,23 

Mineral spring „Vajcovka“ 170,11 

St. Ondrej spring 161,91 

Mineral spring „Smokovecká kyselka“ 113,86 

Mineral spring „Bory“ 73,05 

Mineral spring „Medokýš“ 68,71 

[2] Ďurecová, Lučivjanský: Prírodná rádioaktivita minerálnych vôd Slovenska, II. ročník konferencie Rádioaktivita v životnom 

prostredí, Spišská Nová Ves, 2000 

[3] Gombala a kol.: Radón v ovzduší kúpeľov stredoslovenského regiónu, IAEA, SK96K0100  



Average values of Unat concentration, activity concentration of 226Ra and 222Rn in ground waters of Slovakia  

Unat (mg/ℓ) 226Ra (Bq/ℓ) 222Rn (Bq/ℓ) 

Aritmetic mean 0,0034 0,048 15,51 

Geometric mean 0,0027 0,035 9,61 

Median 0,003 0,039 9,75 

Average values of Unat concentration, activity concentration of 226Ra and 222Rn in mineral waters of Slovakia  

Average values of Unat concentration, activity concentration of 226Ra and 222Rn in surface waters of Slovakia  

Unat (mg/ℓ) 226Ra (Bq/ℓ) 222Rn (Bq/ℓ) 

Aritmetic mean 0,0045 0,196 29,13 

Geometric mean 0,0027 0,063 9,89 

Median 0,003 0,060 10,27 

Unat (mg/ℓ) 226Ra (Bq/ℓ) 222Rn (Bq/ℓ) 

Aritmetic mean 0,0025 0,041 2,15 

Geometric mean 0,0019 0,031 0,83 

Median 0,002 0,035 1,03 



- In present: 

 - collection of data within Fractional monitoring system - thermal waters – 

 guarantor: MH SR  

 - according to the Slovak law radioactivity of mineral  table waters  

 must be monitored 

Slovak legislation:  

Type of water supply  Radon activity concentration 

spring water suitable for infants  20 Bq/ℓ 

natural mineral water  100 Bq/ℓ 

spring water, bottled water, drinking water 100 Bq/ℓ 

Radon in water: 

Indoor radon in spas: 

radon levels defined in the legislation  Average RAC per year 

Investigation level  400 Bq/m3 

Guideline level  1000 Bq/m3 



B. Measurements of Rn in spas: - results are scarce from the nineties 

Spa Sampling place Long term measurement: Aaver (Bq/m3) 

Spa 1 
Therapeutic house 1 30 ± 8 

Therapeutic house 2 439 ± 162 

Spa 2 water therapy 106 ± 53 

Spa 3 
water therapy 101 ± 24 

spring 464 ± 125 

Spa 4 Therapeutic house 1 64 ± 9 

Spa 5 water therapy 96 ±  31 

Spa 6 
pool 395 ± 103 

leháreň 142 ± 34 

Spa 7 water therapy 980 ± 274 

Spa 8 water therapy 32 ± 9 

Spa 9 pool 90 ± 44 

Spa 10 water therapy 232 ± 58 

Spa 11 

Therapeutic house 1 1180 ± 330 

Therapeutic house 2 1110 ± 311 

cave 838 ± 226 

Spa 12 spring 264 ± 145 

[3] Gombala a kol.: Radón v ovzduší kúpeľov stredoslovenského regiónu, IAEA, SK96K0100  



1) Determination of 222Rn activity concentration by liquid scintillation method 

C. Measurement methods 

 The Slovak Technical Standard recommends 2 methods: 

 

 – determination of 222Rn activity concentration by liquid scintillation method 

  

 – emanometric determination (222Rn is transferred into a scintillation 

 chamber) 

The water sample is mixed with a liquid scintillator in the vial. The sample is 

stored in the dark and after the radioactive equilibrium between 222Rn and its 

short-living daughters is established, the number of impulses is registered by a 

scintillation detector. 



2) Emanometric determination (222Rn is transferred into a scintillation chamber) 

1 - sample container 

2 – water trap 

3 – air pump 

4 - scintillation detector  

5 - hoses 

Detector and the sample container with a sample are integrated into the 

circulation circuit (picture). In order to transfer 222Rn, the air is allowed to circulate 

for 20 min with a flow rate around 1 ℓ/min.   



D. Action plan for radon (directive) 

 

 - was accepted in Slovakia, but it has not been realized yet  

 

 - was a discussion about the directive, but at a general level only  

 

 - so called Fractional monitoring system exists: 

  - it includes collecting of data about radioactivity (total α 

   and β activity, Unat and 222Rn) 

   

  - frequency of measurements – about once per year – 

   expanded analyses 

   

  - data are not publicly available 

 

 

 - DNPB – preparation of the seminar about the action plan 



The present:  
problems – spas are non-state facilities, it’s difficult to gain access into the spas! 

Official requests to the spa management 

Attachment – information about the measurement 



Thank you for your attention 


