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NORM and it’s exposure, risks and regulation

› Early day’s

› Discovery of radioactivity

› Beginning of NORM regulation

› Development of regulation

› Current situation: exemption and clearance

Based on documents by ICRP, IAEA, EU and others.

NORM-X: 10 conferences, 25 years of knowledge 

2



› Risk of NORM exposure already known for over
500 years. E.g Silver mining and lung disease
in miners:
Agricola (1494-1555): Dust
Paracelsus (1567): metallic gases

At that time not recognized as caused by radiation
In ~1940 correlation lung cancer in miners and Rn

› Isolation of Uranium and Thorium: 1789 and 1829

› No regulation based on radioactivity

Starting point – NORM exposure
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ICRP-1928: X-ray and Radium

Starting point: recommendations
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Regulation: the Fifties

UNSCEAR ICRP IAEA/EU National 
dose→effect recommendations (Basic) Safety Standards Law

Science RP concepts  “Legislation”



› ICRP-1954: 
Dose limits and MPC (incl. U,Th series), workers vs general public

› First IAEA safety series 1958: 
Dose limits, Exemption limits (incl U,Th series) 

› First UNSCEAR report(1959): Natural radiation as “baseline”

› Euratom treaty 1959: requirement to set standards for protection 
(EU-BSS), NORM not mentioned specifically:

› EU BSS 1959: NORM in scope, limits based on ICRP-1954 
updated 1962: limits from ICRP-2 (1959)

Natural radiation recognized, no specific attention for NORM.

Development in the Fifties
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Regulation: the Seventies

UNSCEAR ICRP-26 IAEA/EU National 
dose→effect recommendations (Basic) Safety Standards Law

Science RP concepts  “Legislation”



Regulation: the Nineties

UNSCEAR (1988) ICRP-60 (1990) IAEA/EU National 
dose→effect recommendations (Basic) Safety Standards Law

Science RP concepts  “Legislation”



Regulation: the present

UNSCEAR 2008 ICRP-103 IAEA/EU National 
dose→effect recommendations (Basic) Safety Standards Law

Science RP concepts  “Legislation”



ICRP 103: System of radiation protection

1. Planned
2. Existing
3. Emergency

1. Public/environment
2. Occupational
3. Medical

1. Justification
2. Optimisation
3. Dose limits

Exposure situation Principles of radiation protectionExposure category

NORM



Exemption for prior authorisation

› EU BSS 1959 - 1976: 3700 Bq, artificial   74 Bq/g, NORM 370 Bq/g

› EU BSS 1980 - 1984: 5000 Bq, artificial 100 Bq/g, NORM 500 Bq/g

› EU BSS 1996: 238U(sec), 232Th(sec): 1 Bq/g, 210Po, 210+Pb: 10 Bq/g, 40K:100 Bq/g
Specific clearance/exemption 10 µSv/y  

› EU BSS 2013: U and Th series :1 Bq/g,  40K: 10 Bq/g
Specific clearance/exemption 10 µSv/y, NORM: order of 1 mSv/y
Reference levels for existing situations such as building materials and radon
Introduction of requirements for radon

Development of EU exemption levels for NORM

11



1996: Identification of work activities 
which may be of concern”
— Spas
— Caves
— Mines
— Underground workplaces
— Workplaces in (Rn) identified areas
— Activities with NORM causing 

a significant exposure
— Activities leading to NORM residues 

causing a significant exposure

2013: Identification of practices involving NORM
— Extraction of rare earths from monazite
— Production of Th compounds and

manufacture of Th-containing products
— Processing of niobium/tantalum ore
— Oil and gas production
— Geothermal energy production
— TiO2 pigment production
— Thermal phosphorus production
— Zircon and zirconium industry
— Production of phosphate fertilisers
— Cement production, maintenance of clinker

ovens
— Coal-fired power plants, maintenance of boilers
— Phosphoric acid production,
— Primary iron production,
— Tin/lead/copper smelting,
— Ground water filtration facilities,
— Mining of ores other than uranium ore

Activities/industry of concern (EU-BSS)



More regulation, more guidance?



› Significant increase of the regulation of NORM.

› Much more guidance and explanation is available.

› Future: investigate more recognizable incorporation of large scale 
environmental effects in optimisation?

Conclusion
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