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NORM

Material,  whether processed or not,  

that:

• Contains significant amounts of naturally 

occurring radionuclides

• but no relevant amounts of anthropogenic 

radionuclides

• is designated in national law or by a 
regulatory body as being subject to 

regulatory control because of its radioactivity
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NORM Industries of Regulatory Significance

• The mining and processing of uranium ores
• Extraction of rare earth elements;

• Production and use of thorium and its compounds;

• Production of niobium and ferro-niobium;
• Mining of ores other than uranium ore;

• Production of oil and gas;
• Manufacture of titanium dioxide pigments;

• The phosphate industry;

• The zircon and zirconia industries;
• Production of tin, copper, aluminium, zinc, lead, and iron 

and steel;
• Combustion of coal;
• Water treatment.
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IAEA: Hierarchy of International Safety Standards

Safety Reports and TECDOCs

Fundamentals

Requirements

Guides
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Principles of the Safety fundamentals

Principle 7: 

Protection of present & future generations

People and the environment, present and future, must be 
protected against radiation risks

Radioactive waste must be managed in such a way as to avoid 
imposing an undue burden on future generations; that is, the 
generations that produce the waste have to seek and apply 
safe, practicable and environmentally acceptable solutions for 
its long term management. The generation of radioactive 
waste must be kept to the minimum practicable level by 
means of appropriate design measures and procedures, 
such as the recycling and reuse of material.
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The International Basic Safety Standards (BSS)

• Cosponsored by FAO, IAEA, ILO,
OECD/NEA, PAHO, WHO

• General requirements for protection
against exposures to both natural and

artificial radionuclides

• Covers practices and interventions

• No specific requirements for NORM, but …..

– Certain NORM activities are considered to be practices 
to which the BSS apply
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Safety Guides containing specific 

recommendations on natural sources

DS 421

Public exposure 
to natural ources

(NORM residues, 
building materials, 

radon, etc.)
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Safety Reports concerning exposure to 
natural sources

Under development:

• Phosphate industry

• TiO2 pigment 

production

• Monazite and rare 

earths extraction

• Industrial uses of 

thorium

• etc. ????
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IAEA 
Waste and Environmental Safety Section 

Practical Activities on NORM
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Main FocusMain Focus

• Regulation of NORM activities

• Support in management of

• NORM

• Mining, processing and industrial operations

• Residues and wastes

• Legacy sites

• Remediation

• Uranium mines and mills

• Training, review and advising MS
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Technical Cooperation Technical Cooperation –– recent projectsrecent projects

• Brazil: 
Providing Practical Guidance for the Implementation of 
a Decommissioning and Remediation Plan for the 
Minas Gerais Uranium Mining and Milling Production 
Centre

• Mozambique:
Establishing National Capabilities for the Management 
and Regulation of Mining Activities for Radioactive 
Materials 

• Syria:
Developing Safe NORM Waste Disposal Technology 
and Long Term Repository Designs (ARASIA)

• Tunisia:
Phosphogypsum Remediation Project at Sfax

• Lebanon:
Advising the Regulator on the marine contamination at 
Selaata arising from a phosphogypsum plant
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Technical CooperationTechnical Cooperation

• Azerbaijan:
Establishment of Radio-ecological Monitoring and of 
Rehabilitation Programmes for the Contaminated Areas of 
the Absheron Peninsula 

• Kyrgyzstan:  
Enhancing Radio-ecological Monitoring

• Kuwait:
Monitoring and Assessing NORM from the Oil Industry
(Phase II) 

• Africa:
Strengthening Regional Capabilities for Uranium Mining, 
Milling and Regulation of Related Activities  

• Central Asia:
Supporting Preparation for Remediation of Uranium
Production Legacy Sites
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Training and EducationTraining and Education

Development of working material and training 
courses for:

• The Oil and Gas Industry

• The Management of NORM
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Phosphogypsum InitiativePhosphogypsum Initiative

Focus on the use of PG residues in:

• Agriculture

• Roads

• Construction

• Landfill

Focus on radiation safety

• Input into Safety Report on Phosphate

• Technical Meeting

• Training package

• Roll out to MS

• Part of the Stack Free project

• Working with Florida Institute of Phosphate Research
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Ongoing developments
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The 2007 recommendations of ICRP 103

• In ICRP 103, it is recommended to apply 
• A situation based approach to characterize the 

possible exposure situations 
• Existing 

• Planned

• Emergency 

• Apply one set of fundamental principles of 
protection for all situations
• Justification

• Optimization

• Limitation
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The ICRP recommendations
General principles

Existing exposure situationsExisting exposure situations

•• Existing exposure Existing exposure already exist when a decision on already exist when a decision on 

control or remediation has to be takencontrol or remediation has to be taken

•• Natural background radiation Natural background radiation 

•• Exposure situations to radonExposure situations to radon

•• Residues from past practices (legacies)Residues from past practices (legacies)

that have been operated outside the Commissionthat have been operated outside the Commission’’s s 

recommendations (longrecommendations (long--term exposure situations).term exposure situations).
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The ICRP recommendations 
General principles

Planned exposure situationsPlanned exposure situations

• Involving the planned introduction and operation of 
sources, including 

• Decommissioning, 

• Disposal of associated radioactive waste 

• Rehabilitation of the previously occupied land in the case 

of installations. 

Emergency exposure situationsEmergency exposure situations

•• Not relevant for NORM industriesNot relevant for NORM industries

• .
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ICRP: Task Group on NORM

• Chaired by Peter Burns (Australia)

• Develop a conceptual framework for the practical 
application of ICRP recommendations on radiation 
protection for NORM

• Include all activities associated with 

• Processing, production, use of bulk materials with 
enhanced levels of naturally occurring 
radionuclides, 

• Shipment and waste management

• Presence of such materials in 

• consumer products

• construction materials
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ICRP Statement on Radon

• Statement during last ICRP meeting in 
Porto, November 2009

• Conclusions based on: 

• Review of new epidemiological and studies, 

• Dosimetric considerations

• “Setting a level of annual dose of 

around 10 mSv/a from radon, where action 

would almost certainly be warranted to reduce 

exposures”
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ICRP Statement on Radon II

1. Nominal probability risk coefficient for lung                   
detriment per unit exposure 5 10-4 WLM-1

replaces Publication 65 value 2.83 10-4 WLM-1

2. Logical to reduce upper values of reference levels for 

radon

Situation Publication 103 Proposed

Domestic dwellings 600 300

Workplaces 1500 1000
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ICRP Statement on Radon III

3. Proposed intakes of radon treated as intakes of other 

radionuclide

Dose coefficients for radon calculated 

- reference conditions of domestic and 
occupational exposure 

- Human Respiratory Tract Model 

- Sv per Bq intake 

- Sv per unit exposure (h – Bq m-3 and WLM)
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Radon – further schedule

• Technical meeting at IAEA in December 
2009

• Discussion of the new ICRP Statement

• Discussion of regulatory implications

• Proposal on integration into the new BSS
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Ongoing activities: BSS under revision

Issues related to existing exposures

•• Is now in revision to include Is now in revision to include 

the new developments (ICRP; the new developments (ICRP; 

recent IAEA documents)recent IAEA documents)

•• Clarifies the issues for natural Clarifies the issues for natural 

sources in planned and existingsources in planned and existing

exposure situations, but no drastic changesexposure situations, but no drastic changes
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Ongoing activities: BSS under revision
Issues related to existing exposures

Government 

• Ensure that existing exposures situations are identified

• Responsibility for setting up regulatory framework

• Implement mechanisms to identify responsible parties
• For an area

• For establishing and implementing remediation 

• For post-remediation control

• For appropriate waste management, if necessary

• Provide information to the public on indoor radon levels 

• Provide reference levels for commodities
• Building materials

• Feed, food and drinking water

• Effective dose < 1 mSv
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Ongoing activities:

IAEA Safety Guide under development (DS 421)

• Protection of the public against exposure to natural 

sources of radiation including NORM 

• Provide guidance on the protection of the public against 

exposure to natural sources:

• NORM residues from current and past practices such as 

mining and mineral processing, operations

• Radionuclides of natural origin in 

• Building materials

• Radionuclides introduced through use of NORM residues

• Radon

• Dwellings and other 

• Buildings with high public occupancy



IAEA

Developing Safety ReportsDeveloping Safety Reports

• DS 792 Decision Making Process in 
Remediation

• DS 793 Assessment of the Safety of 
Uranium Mill Tailings sites

• Tecdoc on Safe Siting and Design of 
Uranium Tailings Facilities
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Environmental Modelling for RAdiation Safety 

(EMRAS II)

General aim of programme 

To improve capabilities of the IAEA Member States 

in the field of environmental radiation dose 

assessment
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Means for achieving improvement

• Acquisition of data for model validation

• Model testing and comparison
• Reaching consensus 

• Modelling philosophies
• Approaches 

• Parameter values

• => Development of improved methods

• Provide a scientific forum 
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9 Working groups under 3 Themes

1. Reference Approaches for Human Dose Assessment 
• Reference Methods for Controlling Discharges of Routine Releases

• Reference Approaches for Management and 
Remediation at NORM and Legacy Sites

• Reference Models for Waste Disposal

2. Reference Approaches for Biota Dose Assessment 
• Biota Modelling
• Wildlife Transfer Coefficient Handbook 
• Biota Dose Effects Modelling 

3. Approaches for Assessing Emergency Situations 
• Tritium Accidents 
• Environmental Sensitivity 
• Urban Areas
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• Establish a forum for  all interested and involved 
parties researcher/modellers and regulators 

• Develop, test compare test models 

• For environmental impact assessment, 

• Remediation measures,

• ... To develop a reference approach for such 
assessments

Objectives of the NORM group
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Main interests of the NORM group

NORM

• Phosphogypsum waste

• Monazite sand process waste

• Oil and gas scale waste

• Mine waste.. metals and coal

• Burning of fossil fuel

• Uranium mining and milling wastes

Nuclear legacy sites from nuclear fuel cycle/military activities

• NW Russia

• USA (Hanford)
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Scenarios to be considered

• Atmospheric discharges

• Radon

• Radioactive particles

• Liquid discharges

• Fresh water

• Marine

• Use of contaminated land

• Agriculture

• Industry

• Housing

• Leisure

• Disposal  sites

• Are they in acceptable conditions? 

• If not, how to choose among options for remediation?
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Next EMRAS II Technical Meeting

Vienna

IAEA Headquarters

25-29 January 2010
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Summary

• IAEA provides a set of hierarchically structured documents 
being applied for management of NORM
• Safety Fundamentals, Standards, Guides, Reports

• IAEA supports Member States through Technical 
Cooperation
• Support in setup of regulation systems

• Management of NORM industries (Uranium,  phosphate,  mining)

• Revision of  BSS and Safety Guides
• Clarify the issues for natural  sources in planned and existing 

exposure situations, but no drastic changes

• ICRP activities
• Statement on Radon  (300/1000 Bq/m³ for public /occupational)

• TG on NORM

• Improvement of modelling of NORM related problems 
within the EMRAS programme 
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Thank YouThank You


