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Abstract  
The measurements of radon gas provides in Latvia according with the State radiation monitoring 
program. The national reference level for protection of employees and population from exposure to 
radon in Latvia had been accepted. The facility for calibration of the radon gas measurement 
instruments and detectors had been established on the base of the Radiation Metrology and Testing 
Center that is the local SSDL for Baltic Region. The radon measurement instruments and detectors 
calibration can be performed at the 170-10000 Bq/m3 range. 
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Introduction 
Exposure to radioactive noble radon gas and radon decay products in homes and at workplaces is 
considered as one of the greatest risk from natural ionising radiation. The connection between radon 
and lung cancer probability has been evaluated through the aid of epidemiological studies in many 
countries [1]. 
 
Latvia has regulations of the cabinet of Ministers Nr.149 on ”Protection against ionising radiation”, 
09.04.2002 and have put in place reference levels for the protection from exposure to radon.  These 
take the form of a series of action levels as follows reference levels for workplaces  < 400 Bq/m3 per 
year as well as for living homes: <200 Bq/m3  per year. 
Lithuania has in place a national reference level for protection of employees and population from 
exposure to radon.  In Estonia, there are no national reference levels for workplaces with elevated 
radon levels [2].  
 
The radon calibration facility has a big importance to actualize radon programs. To perform 
calibration of the radon gas measurement instruments and detectors the radon gas etalon system on 
the base of Latvian National Metrology Center that is the SSDL for Baltic region has been establish. 
QA and QC procedures are provided according with ISO 17025 requirements.   
 
 
Measurement techniques  
The calibrations were conducted inside reference volume a radon room (2.5m x 2.5m x 2.1m), 
which is airtight construction performed from polyester coated steel. A radon concentration value 
was collected by secondary standard continuously measuring instrument ATMOS 12DPX that had 
been calibrated in Sweden, SSI. The parameters of humidity, pressure and temperature were 
measured simultaneously.  
The source of the radon is used the 226Ra with total activity equal to 9.3.106 Bq. The radium source 
is inserted in the container through which the air pumped by pump system with the speed equal to 
5,5 l/s.  
 



For homogeneity of the radon chamber the radon gas was submitted on different levels and different 
places as well as mixed by the ventilator. The level of radon gas activity had been adjusted by 
separated ventilation system (Figure 1).  The radon level is controlled constantly. 
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adon gas activity changes depending of the time in radon room. 
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The corrected magnitude of the radon gas concentration    

   ,          NkAA PTSS ** ,=

where  - radon gas concentration (hSA .Bq/m3); 
   N- correction factor known from the secondary standard instrument certificate; 

 kT,P- temperature, pressure correction factor. 
 
In case of irradiation alpha track detectors the integration time was equal to 55 hours. The radon gas 
concentration uncertainty after exposure in range 220 h.kBq/m3 is shown in Table 1.  The estimation 
of an uncertainty may be carried out by known statistical method (type A) uncertainty uA although 
suspected influences on measurement process uncertainty uB (type B). 
 

Table 1. Expended uncertainty of the alpha track detectors exposure. 
Factor Uncertainty, % 

 uA uB
1. Statistic 0.5  
2. Temperature  0.21 
3. Pressure  0.15 

Combined standard uncertainty, uC 0.56 

Expanded uncertainty (k=2) 1.12 
Expanded uncertainty, rounded 1.1 
Instrument calibration factor (k=2) 10 
Expanded uncertainty (k=2) 10.06 
Expanded uncertainty, rounded 10.1 

 
The reported expended uncertainty of the measurements is calculated as the standard uncertainty of 
measurement multiplied by coverage factor k=2 at 95% confidence level. The likely uncertainty of 
exposure is 10.1 %.  
 
Conclusion 
The radon gas measurement instruments and detectors can be calibrated by 222Rn secondary standard 
laboratory in the radon gas activity rate 170-10000 Bq/m3. The uncertainties of exposure alpha track 
detectors by radon gas concentration value 220 h.kBq/m3 is estimated to ±10.1% 
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