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Occupational and public exposures due to naturally occurring radioactive 

materials (NORM) are of concern of international community. A great deal of 
investigation have being conducted to evaluate the hazards posed by NORM materials 
to human health and environment and by these means provide a more accurate 
assessment and protective measures. Although typical NORM from oil and gas 
operations are represented by diffuse NORM, this type of waste with much lower 
concentration of radioactivity but higher volumes, poses a different type of problem to 
regulators and industry and all efforts are being made by to guarantee safe manipulation 
and disposal of NORM materials to mitigate occupational and public exposure.  

In previous study, occupational exposure from offshore and onshore operations 
were determined for one core oilfield region in Brazil. Samples of crude oil and 
hard/soft scale formed inside production equipment of the oil and gas industry onshore 
and offshore operations were analysed for 226-Ra and 228-Ra. Survey for external 
gamma ray dose rate (mSv/h) was also performed to establish potential occupational 
doses. Results obtained for gamma ray dose rates vary from 0.2 to 2.0 µSv/h and mean 
activity concentrations measured from oily sludge samples resulted 105 Bq/g for 226-
Ra and 80 Bq/g for 228-Ra. Results for scale samples shown mean activity 
concentrations of 33 Bq/g for 226-Ra and 23 Bq/g for 228-Ra. 

Although most of results obtained fell within the acceptable dose limits for 
workers, protective measures were introduced to minimise the doses to workers in 
different operations both onshore and offshore. A more broader investigation on 
naturally occurring radioactive material was designed and conducted including all 
regions with oil and gas operations in Brazil. Besides monitoring external gamma ray 
dose rates (mSv/h) and activity concentrations of 226-Ra and 228-Ra in crude oil and 
scale samples, a new methodology of assessment for flow lines and oil and gas 
production facilities was tested to generate integrated georeferenced radiological 
database. The present paper presents the results obtained from this new survey as well 
as the protective measures implanted to prevent radio-ecological impacts of the 
Brazilian oil production industry. 

  


