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1. Abstract 
 
The current situation in Austria with regard to the evaluation of exposure of workers 
to NORM and radon is described. Some examples of research projects on this 
subject and implications for the analytical strategy for assessment of workplaces are 
given. 
 
2. Introduction 
 
The current legal situation in Austria is based on the Austrian Radiation Protection 
Act [1], which implements the Council Directive 96/29/EURATOM [2]. 
 
Protection from natural radiation sources is defined in part IIIb of the Austria 
Radiation Protection Act. In article 36d, a dose limit of according to Article 9 of the 
Council Directive 96/29/EURATOM [2] is imposed for work where increased 
exposition to 222Rn, Uranium, Thorium and their daughter nuclides or exposition to 
cosmic radiation is possible. The types of work activity where an increased exposition 
of workers is possible, has to be defined by the Austrian legislation. This will be done 
in the Radiation Protection Ordinance. 
 
For the companies working in this field, it will then be obligatory to evaluate the 
potential exposure of workers and to report the results of this survey to the 
competent authorities.  
 
Therefore, methods for assessment of exposure to NORM have to be defined in 
accordance with international and Austrian regulations.  
 
3. Current situation in Austria 
 
A systematic nation-wide survey of radon concentrations in indoor air of Austrian 
dwellings has been conducted on initiative of the Austrian Ministry of Health and 
Consumer Protection from 1995 to 1999. From the measurement results, a map of 
radon potential for Austrian standard dwellings was constructed [3], from which areas 
with elevated risk of high radon concentration in indoor air can be easily identified. A 
project on radon mitigation methods for dwellings has been carried out in selected 
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dwellings in Upper Austria [4]. The information obtained in these surveys will also 
simplify the investigation for work places with enhanced radon concentrations due to 
the geological location. 
Possible work activities with enhanced radon exposure in Austria include mining 
activities, tunnelling, touristic exhibition mines and caves, thermal spas and 
waterworks. Although a systematic survey on the radon exposure in fields of activity 
with possible enhanced radon exposure is not available, studies on single working 
activities exist. For instance, elevated radon concentrations have been investigated 
in an underground gallery used for medical treatment [5], [6].  
 
Potential NORM exposure in Austria can be found in e.g. rare earth industry, oil and 
natural gas industry and the use of Thorium in industrial processes, e.g TIG welding. 
Also in the case of NORM, a systematic survey of the industrial sectors, where 
increased exposure can be expected, is not available. In a current project of the ARC 
Seibersdorf research with the Austrian social insurance for occupational risks, the 
exposure of workers using thoriated electrodes for tungsten inert gas welding is 
investigated. Similar studies have shown that considerable exposition of welders 
from TIG welding and electrode sharpening can occur [7 – 10]. In the current study, 
the measurement strategy is based on stationary and personal air samplers for 
evaluation of the intake during welding. Additionally, urine and feces excretion 
samples of exposed workers are analysed for thorium. The composition of the 
welding fumes is investigated by cascade impactor measurements.  
 
4. Analytical strategy for assessment of workplaces exposed to NORM 
 
Requirements and methods for incorporation monitoring of workers have been 
defined in Austrian national standardisation. In the three parts of the Austrian 
standard ÖNORM S 5220 [11–13], the necessity and frequency of monitoring, the 
requirements for the monitoring laboratories and the methods for dose assessment 
are described in accordance with Austrian legislation.  
 
Additionally, a working group has started recently to prepare a national norm for dose 
assessment for work with natural radioactive materials. In this project, measurement 
techniques and dose assessment methods will be defined with special emphasis on 
the exposure of workplaces by NORM and radon. 
 
An area of concern, where investigations will be necessary, is the handling of raw 
materials and intermediate products in industrial processes where increased levels of 
NORM are possible. Industrial processing often disturbs the secular equilibrium in the 
uranium and thorium decay chains as accumulation of certain members of the natural 
decay chains can occur during chemical processes [14], making the verification of 
the equilibrium conditions necessary. As incorporation in these cases usually can be 
expected to occur by inhalation, a survey to assess the incorporation risk should 
include measurement of air contamination by stationary and personal air samplers. 
Additional analysis of the materials used for production and the intermediate products 
handled by the workers can then be used to establish which parts of the natural 
decay chains can be assumed to be in equilibrium. For determination of the exposure 
the time the worker spends at the workplace has also to be taken into account. 
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5. Conclusions 
 
Some industrial sectors in Austria can be identified, where an increased exposition of 
workers to NORM and radon is possible. The specific types of work activity, which 
are affected, have to be defined by the Austrian legislation. 
 
For the definition of monitoring methods and dose assessment in accordance with 
EC and national legislation, the Austrian standard ÖNORM S 5220 can be applied. 
 
For determination of the exposure of workers to NORM and radon, single studies on 
this topic exist in Austria, although further work will be necessary. 
 
6. Acknowledgements 
 
The author wishes to express his thanks to W. Aspek from the Austrian social 
insurance for occupational risks for helpful discussions on this topic. 
 
7. References 
 
[1] BGBl. Teil I Nr. 146, Strahlenschutz-EU-Anpassungsgesetz 2002, 20th August 2002, p. 1481 ff. 
 
[2] Council Directive 96/29/EURATOM of 13 May 1996 laying down the basic safety standards for 

the protection of health of workers and the general public against the dangers of ionising 
radiation. Official Journal of the European Commission 1996 39 L159, p. 1 ff. 

 
[3] H. Friedmann, P. Zimprich, C. Atzmüller, W. Hofmann, H. Lettner, F. Steinhäusler, E. Hamernik, 

F. J. Maringer, L. Mossbauer, H. Kaineder, E. Nadschläger, S. Sperker, P. Karacson, V. Karg, 
C. Kralik, K. Pock, F. Schönhofer, L. Breitenhuber, P. Kindl, G. Oberlechner, W. Seiberl, H. 
Stadtmann, F. Steger, M. Tschurlovits, The Austrian Radon Project, Environment International 
22, S677 (1996). 

 
[4] F. J. Maringer, M. G. Akis, H. Kaineder, P. Kindl, C. Kralik, H. Lettner, S. Lueginger, E. 

Nadschläger, W. Ringer, R. Rolle, F. Schönhofer, S. Sperker, H. Stadtmann, F. Steger, F. 
Steinhäusler, M. Tschurlovits, R. Winkler, Results and conclusions of the Austrian radon 
mitigation project „SARAH“, Sci. Tot. Env. 272, 159 (2001). 

 
[5] G. Wallner, P. Pany, S. Ayromlou, Activity concentrations of the thoron and radon progenies Pb-

212 and Pb-210 in the healing gallery of Badgastein, Austria, in: J. P. McLaughin, E. S. 
Simopoulos, F. Steinhäusler, Eds.: Radioactivity in the Environment (2005), 7(Natural Radiation 
Environment VII), 397 – 403, Elsevier, NL. 

 
[6] G. Wallner, Distribution of 212Pb, 214Pb and 210Pb with its daughter products on aerosol fractions 

from Vienna and Badgastein (Austria), Radiochim. Acta 89, 791 (2001). 
 
[7] T. Ludwig, G. Seitz, Thorium exposure during welding and grinding with thoriated tungsten 

electrodes, IRPA9, International Congress on Radiation Protection: Ninth International Congress 
of the International Radiation Protection Association, Vienna, Apr. 14-19, 1996; 4, 615 – 617 
(1996). 

 
[8] A. Tietze, N. Witkowski, R. Biehl, G. Pilwat, Strahlenexposition durch Inhalation von 

Thoriumisotopen beim Schweißen mit Wolframelektroden mit Thoriumdioxid, Schweißen & 
Schneiden 50, 109 (1998) (in German). 

 
[9] T. Sternad, U. Kratzel, Radiation exposure during professional TIG-welding using thoriated 

tungsten electrodes, Fortschritte im Strahlenschutz (1998), FS-98-98-T (Nichtionisierende 
Strahlung mit ihr Leben in Arbeit und Umwelt, Band I), 27 – 32 (in German). 



4         E. Hrnecek 
 
 
[10] T. Ludwig, D. Schwaß, G. Seitz, H. Siekmann, Intakes of Thorium while using thoriated tungsten 

electrodes for TIG welding, Health Physics, 77, 462 (1999). 
 
[11] ÖNORM S 5220-1, Monitoring of persons with regard to internal contamination with radioactive 

materials – Part 1: General, necessity and frequency, Edition 2005-05-01, Österreichisches 
Normungsinstitut (ON), Vienna, Austria, 19p. (in German). 

 
[12] ÖNORM S 5220-2, Monitoring of persons with regard to internal contamination with radioactive 

materials – Part 2: Requirements for monitoring laboratories, Edition 2005-05-01, 
Österreichisches Normungsinstitut (ON), Vienna, Austria, 22p. (in German). 

 
[13] ÖNORM S 5220-3, Monitoring of persons with regard to internal contamination with radioactive 

materials – Part 3: Bases of calculation, Edition 2005-05-01, Österreichisches Normungsinstitut 
(ON), Vienna, Austria, 18p. (in German). 

 
[14] S. Righi, M. Betti, L. Bruzzi, G. Mazzotti, Monitoring of natural radioactivity in working places, 

Microchemical Journal 67, 119 (2000). 
 


