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NORM-X: 10 conferences, 25 years of knowledge

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.




Starting point — NORM exposure

> Risk of NORM exposure already known for over

500 years. E.g Silver mining and lung disease
INn 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 b
> No regulation based on radioactivity




%

Starting point: recommendations

ICRP-1928: X-ray and Radium

INTERNATIONAL RECOMMENDATIONS FOR X-RAY

AND RADIUM PROTECTION

on the proposal of the Radio-FPhysics Section adopted by the Second Inter-
national Congress of Radiology in Stockholm, July 27th, 1928

1. The dangers of over-exposure to X-rays and radium can be avoided by the
provision of adequate protection and suitable working conditions, It is the
duty of those in charge of X-ray and radium departments to ensure such con-
ditions for their personnel. The known effects to be guarded against are:

(a) Injunies to the superficial tissues;

(b) Derangements of internal organs and changes in the blood.




Regulation: the Fifties

REPORT OF THE
UNITED NATIONS
SCIENTIFIC COMMITTEE
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EFFECTS OF ATOMIC RADIATION

GENERAL ASSEMBLY
OFFICIAL RECORDS : THIRTEENTH SESSION
SUPPLEMENT Mo, 17 [A/3838)

UNSCEAR
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Science

BRITISH JOURNAL OF RADIOLOGY

ICRP
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RP concepts
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Development in the Fifties

>

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.




Regulation: the Seventies Sigewse’ies

SAFETY STANDARDS

Annals of the ICRP
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COUNCIL DIRECTIVE
of 15 July 1980

e | Pergamon Press oxroro - New York - FRANKFURT

UNSCEAR ICRP-26 IAEA/EU National
dose—>effect recommendations (Basic) Safety Standards Law
Science RP concepts “Legislation”




Regulation: the Nineties

Sayress,errecrs
OF IONIZING RADIATION Annals of the ICRP

@ INTERNATIONAL ATOMIC ENERGY AGENCY, VIENNA, 1996

COUNCIL

&) COUNCIL DIRECTIVE 96/29/EURATOM
Pergamon Press of 13 May 1996

UNSCEAR (1988) ICRP-60 (1990) IAEA/EU National
dose—>effect recommendations (Basic) Safety Standards Law
Science RP concepts “Legislation”



IAEA Safety Standards

Regulation: the present

Radiation Protection and
Safety of Radiation Sources:
International Basic

Safety Standards

Jointly sponsored by
EC, FAO, IAEA, ILO, OECD/NEA, PAHO, UNEP, WHO

m@L@ITLO

SOURCES AND EFFECTS
OF IONIZING RADIATION

United Nations Scientific Committee on the Effects of Atomic Radiation

P S Annals of the ICRP

Report to the General Assembly
Scientific Annexes A and B

General Safety Requirements Part 3
No. GSR Part 3

UNSCEAR 2008 Report

Official Journal of the European Union

ICRP Publication 103 I

je 2007 Recommendations of the International

: s Non-legislati t
Commission on Radiological Protaction (Non-legislative acts)

User's Edition

DIRECTIVES

UNITED NATIONS

COUNCIL DIRECTIVE 2013/59/EURATOM
of 5 December 2013

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

Science RP concepts “Legislation”




ICRP 103: System of radiation protection
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1. Justification
2. Optimisation
3. Dose limits

PEV g

Exposure situation Exposure category Principles of radiation protection
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Development of EU exemption levels for NORM

Exemption for prior authorisation
> EU BSS 1959 - 1976: 3700 Bq, artificial 74 Bqg/g, NORM 370 Bq/g
> EU BSS 1980 - 1984: 5000 Bq, artificial 100 Bg/g, NORM 500 Bqg/g

> EU BSS 1996: 238U(sec), 232Th(sec): 1 Bg/g, 219Po, 219+Pb: 10 Bg/g, 4°K:100 Bg/g
Specific clearance/exemption 10 pSv/y

> EU BSS 2013: U and Th series :1 Bg/g, 4°K: 10 Bg/g
Specific clearance/exemption 10 uSv/y, NORM: order of 1 mSv/y
Reference levels for existing situations such as building materials and radon

Introduction of requirements for radon
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Activities/industry of concern (EU-BSS)

1996: Identification of work activities 2013: Identification of practices involving NORM

which may be of concern” — Extraction of rare earths from monazite

— Spas — Production of Th compounds and

_C manufacture of Th-containing products
aves — Processing of niobium/tantalum ore

— Mines — Qil and gas production _

— Underground workplaces — Geothermal energy production

— Workplaces in (Rn) identified areas  — TiO, pigment production _

— Activities with NORM causing — Thermal phosphorus production

L — Zircon and zirconium industry
a significant exposure . — Production of phosphate fertilisers
— Activities leading to NORM residues — Cement production, maintenance of clinker
causing a significant exposure 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




More regulation, more guidance?

Pages (ICRP recommendation, EU-BSS)
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Conclusion

> 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?




