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Refresher courses
The following refresher courses are scheduled:
1. NORM Regulation IAEA GRS Part 3 and EU Directive 2013/59 Euratom
2. From fundamental safety principles to operational radiation protection programs
3. Assessing public exposure from NORM-discharges - key parameters and simple
approaches to dose estimates
4. Experiences with risk models & assessments trainings from a user’s perspective
5. NORM metrology and sampling
6. Applied radiological risk communication
7. Workshop on the safe management of NORM residues
8. The application of the ICRP system to NORM in industrial processes: from PUB
103 to 142
9. Decommissioning of NORM sites (case studies)
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IAEA - since 1957
As an autonomous international organization within the United Nations system
IAEA has become the global center for cooperation in the nuclear field, radiation
protection inclusive.

173
Member States
(as of April 2021)

2,500+staff
from

• HQ in Vienna
• Laboratories in Seibersdorf,
Monaco & Vienna

• Regional offices in Toronto &
Tokyo

• Liaison offices in New York &
Geneva

over 100
countries
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Main areas of work

Science and Technology

To help countries use nuclear and
isotopic techniques to promote
sustainable development objectives in
agriculture, human health, water
resource management, marine
environment & industrial applications

Safeguards and
Verification

To fulfil the duties and
responsibilities of the IAEA as
the world’s nuclear
inspectorate, performing an
indispensable role in global
efforts to stop the spread of
nuclear weapons

Safety and Security

To provide a strong, sustainable and
visible global nuclear safety and
security framework, protecting people
and the environment from the harmful
effects of ionizing radiation
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Generic processes in IAEA
Safety standards and supporting guidelines

Other publications (safety reports, TECDOCs)

Technical meetings and expert groups

Promotion of safety standards through Technical Cooperation projects

Webinars and self-education material

6

What is NORM?
NORM (Naturally occurring radioactive material) definitions:
• NORM: Radioactive material containing no significant amounts of radionuclides other
than naturally occurring radionuclides (regulatory decision & activity concentration of
process material is the key)
• NORM Residues: Material that remains from a process and comprises or is
contaminated by naturally occurring radioactive material (NORM).
• NORM waste: Naturally occurring radioactive material for which no further use is
foreseen.
Natural
Sources

Therefore, a NORM residue may - or
may not - be waste.
Source - IAEA Safety Glossary 2019
Edition

NORM

NORM
Residues

NORM
Waste
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Characteristics of Industries processing NORM
• The regulation of NORM industries often involves multiple regulatory authorities.

• NORM industries are strongly driven by economic viability of individual projects. When profit margins are
small the pressures to keep costs low are large. This makes the graded approach to regulation especially
important.
• NORM residues are almost always long-lived.

• NORM residue volumes are usually orders of magnitude larger than the volumes of conventional
radioactive waste from nuclear power production.
• There is limited flexibility in regard to siting of tailings management facilities.
• Awareness of issues of radiation protection may be limited in some NORM industries.
• Non-radiological hazards comprise a significant portion of the hazard, often the dominant factor.
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NORM: Cross cutting work area
• These activities cover broad industrial sectors
with diversified characteristics within place
OHS requirements (workplace hazards)
• Many of which have not been regulated in the
past in term of RP
• Challenge is maintaining all risks in
perspective
• No single approach is appropriate for all
industrial processes – a challenge in deriving
a uniform approach
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Occupational Health
& Safety
•
•
•

•
•
•
•
•

Dust (inorganic, silica)
Diesel exhaust emissions
Hazardous substances:
– Gases and vapours
– Solids and liquids
Noise, Vibration
Thermal / heat stress
Asbestos and synthetic mineral fibres
Non-ionising radiation (e.g. welding flash)
Ionising Radiation

Challenge is
maintaining all
risks in perspective

Graded approach to regulation
One of the key principles in the GSR Part 3 (Req 6)
application of the requirements “shall be commensurate with characteristics of the
practice or source and with the magnitude and likelihood of exposures.”
• Not limited with regulation
Control

Monitor

Record

Particularly relevant for industries involving NORM
• Economic importance of industries
• Doses are generally (but not always) moderate (exposure pathways; Gamma
exposure – external, Radon/thoron and progeny nuclides – Inhalation, Long-lived
alpha emitters – Inhalation, Ingestion and Skin contamination)
• Potentially high cost of regulation in relation to reduction in exposure (exposure
levels are already low)
• The graded approach optimizes the use of regulatory and operator resources
• Regulation (and strategy) required when above certain levels

Process for developing a regulatory
framework

UNDERSTANDING
NORM ACTIVITIES IN
THE COUNTRY:
INVENTORY

REVIEW OF EXISTING
REGULATORY
INFRASTRUCTURE

OTHER
PREREQUISITES

REVIEW PROCESS

STAKEHOLDER
ENGAGEMENT IN THE
DEVELOPMENT
PROCESS

IMPLEMENTATION

Radiation protection aspects

Mixed with non-radiological

Review of
existing
regulatory
infrastructure

Who is in charge ?

Different regulators involved

Take advantage of the control mechanisms already existing in
other regulations
Establish memorandums of understanding between all
authorities involved

Or one single regulator regulates all aspects

The role of industry in policy and decision making related
to NORM – A practical perspective

The IAEA General Safety
Requirements Radiation Protection
and Safety of Radiation Sources:
International Basic Safety Standards
(GSR Part 3)
Requirements for industrial operations involving
NORM under planned and existing exposure
situations

Regulatory bodies and operators
must ensure radiation safety, and
industries must devote resources to
control actual radiation risks.

Graded approach is the key concept
of GSR Part 3

Application of regulatory requirements should be
commensurate with the radiation risks associated
with the exposure situation.
However, Member States often make conservative
interpretations of the IAEA safety requirements
applicable to NORM, which can lead to
overregulation.

Key-components of
regulatory framework

•
•
•
•
•
•
•
•
•
•

Purpose
Scope
Definition of terms
Relevant regulatory bodies
Responsibilities (regulatory bodies and operator)
System of regulatory controls: authorizations,
notification, exemption and clearance
Regulatory process (including regulatory criteria,
inspection and enforcement)
Stakeholder involvement
Requirements on regulated facilities
Controls on import and export of NORM

• Purpose => why do you regulate ?
• Scope => what do you regulate ?

Purpose and scope

• Defining the scope:
• typically, “positive” list of activities (SR-49)
• Or/and activity concentration (e.g. all
materials > 1 Bq/g) (GSR Part 3 & GSG-7)
• …
• Takes into account results of inventory;
• Need to be flexible and easy to change;

Definition of
terms

• Take into account existing definitions (e.g.
IAEA Safety Glossary)
• Check consistency of definitions within the
RP regulations or other regulations

• Be careful with selection of terminology –
words may have consequences (e.g. calling
NORM as “radioactive waste”);

Authorizations, notification, exemption and clearance
• Level of regulatory control
proportionate to the risk

Exemption (Decision not to regulate)
• If dose from gamma and dust is less than about 1 mSv/a,
after taking existing industrial hygiene controls into
account

Graded approach to
regulation

Notification
• If dose from gamma and dust << dose limit, after taking
existing industrial hygiene controls into account (similar to
exemption but regulator remains informed)
Notification + registration
• Minimal additional controls for gamma and dust needed,
after taking existing industrial hygiene controls into
account
Notification + licensing
• Specific measures to control actions of workers – needed
only when dealing with very high activity material in
significant quantities

Relevant
regulatory
bodies

• NORM activities are of concern to multiple
regulatory authorities (RP, Safety & Health,
Environment,…) – national, regional, municipal
levels…

• Clearly stipulate role and responsibilities of the
various authorities
• Who drives the licensing process ?
• Be aware of the role of each other – collaborate
with each other

Placement
criteria:
activity
concentration
or dose

Share of responsibilities between regulatory body and
operators
Who is in charge of what ?
e.g. if dose-assessment necessary, is it performed by operator, regulator,
certified expert,… ?
Levels of approval for e.g. work protocol, residue management procedures
Who may approve ?
- operator
- radiation protection expert
- regulator
Depends on the potential impact of the procedure

Inspections & enforcement
• Frequency, scope of inspections proportionate to risks
• May be triggered by incident, changes in operations,…
Positive side-effects:
• Raise awareness of operators and workers
• Build practical knowledge and expertise within regulatory body
• Feedback from inspections to be used in review process of regulations

Radiation
Protection
Program

• For an operator to:
– Describe the approach to radiation protection
– Identify the exposure pathways
– Describe the control mechanisms for radiation
– Outline the radiation monitoring programmes
– Management of radioactive wastes
– Systems for transport of radionuclide
materials
• Demonstrate a level of understanding and
competence:
– Radiation risk
– Other risks in perspective

How We See the RPP (1)
• A license requirement
• Based on specific regulatory requirements
• Based on national or international guidance
• A checklist
• Focus on compliance (eg; number of
samples)

How We See the RPP (2)
•
•
•
•
•
•

It is an operational working document
Containing working procedures and process
On the ground controls
Monitoring
Education and training
Does not “over manage” radiation

• Focus on practicality

Practical and able to be used operationally
Balanced and considers the actual risks from
radiation

Characteristics of
“Good” RPP

Existing in the broader HSE management plan
Quality document and consistent with recognised
standards
Fit for Purpose:

Type of operation
What are the risks ?
Exposure groups
Location
Radiation characterisation

“Controls commensurate with the risk”

GRS Part 3
• Requirement 24: Arrangements under the radiation
protection programme (3.88–3.98)
• Employers, registrants and licensees shall establish
and maintain organizational, procedural and
technical arrangements for the designation of
controlled areas and supervised areas, for local rules
and for monitoring of the workplace, in a radiation
protection programme for occupational exposure.
• Appropriate licencing (Notification, Unconditional
Exemption, Conditional Exemption, Licensing)

Requirements

Classification of areas
(3.88, 3.91)

Local rules and
procedures and personal
protective equipment (3.93)

Monitoring of the
workplace (3.96)

Need to review the other
requirements of GSR Part
3
(eg; Requirement 25: Assessment of
occupational exposure and workers’
health surveillance)

Considerations
•
•
•
•
•
•
•
•
•
•
•

Training
Education
Procedures and site rules
Accountabilities
Expertise
Resources
Technical capability
Identification of sources of radioactivity
Identification of pathways
Security
Monitoring

•
•
•
•
•
•
•
•
•
•

Radon controls
Process dust
Spillage controls
Material on skin and clothing
Cleaning of contaminated equipment
Stockpile management
Tailings/waste dams
NORM waste
Transport of material
Optimisation of discharges

RPP – Main Components
•

The RPP for a NORM industrial facility should contain the following components:
–
–
–
–
–
–
–

Aligned to overall management system
Assignment of responsibilities
Controlled and supervised areas
Local rules and supervision
Monitoring, recording and reporting
Education and training
Health surveillance

The Hierarchy of Control Measures
Engineered controls
and design features

Containment, ventilation, design
for ease of decontamination (and
shielding)

Administrative
controls (systems of
work)

Where use of engineered controls is
not sufficient alone to restrict
exposures, consider admin controls

Personal Protective
Equipment (PPE)

Use when engineered controls and
admin controls are not sufficient to
provide adequate protection

Control of Exposure - Gamma
•
•

Time, distance and shielding
Control measures are usually only required for high activity NORM:
– Facility design with respect to bulk material
• Distance (dedicated storage areas)
• Shielding (walls, stockpiles of low activity material)
– Rules and working procedures
• Exposure times
– Warning signs, physical barriers
– Training and awareness

Control of Exposure - Dust
•
•
•
•
•
•

Identification of dust sources
Containment may be impractical, especially where large quantities involved
Suppression of dusts
Workplace ventilation (dust may already be controlled by OHS regulation for nonradiological reasons)
Clean up of spills
Limiting spread of materials to other areas

Control of Exposure
Radon Decay Products
•
•

Radon as source of radon decay products
Ventilation
– Mines
– Workplaces
– Confined spaces
– Prevent re-circulation

•

Occupancy time
– Where there are practical limitations on the provision of adequate ventilation

•
•

Consideration for radon and thoron & their progency
PPE

Monitoring of controls
• Identify the key controls for radiation protection
• Monitor that the controls are working
• For example;
– Ventilation system performance
• Regular measurements should be made of the flow rates at the inlet and
outlet of the auxiliary ventilation duct to demonstrate that leakages are under
control
– Effectiveness of interlocks and access systems
• Checks if they are working
– Effectiveness of cleanup procedures
• Workplace inspections
• Equipment checks
– PPE is maintained and used correctly
– Maintenance of control systems
– Waste management

Qualified experts
• Expertise depends upon the nature of the operation and the risks involved,
– Radiation protection officer (RPO)
– Ventilation expert
– Occupational medicine (for health surveillance)
– Industrial hygiene and safety
– Environmental practitioner
• Access to decision makers
• Ability to work across organisational layers
• Ability to communicate

Local Rules and Procedures
• Local rules and procedures should be developed and tailored to the type of NORM facility involved
• For example, in underground mines and other workplaces where exposure to airborne dust
and/or radon is of significant concern, special reference may need to be made to:
– Monitoring of dust and/or radon
– The maintenance of adequate quality/quantity of ventilation air
– The control of ventilation
– The provision of alternative means of ventilation if the normal ventilation system fails

Overview of Monitoring
•
•
•

Measurement of radiation in an operating NORM facility provides the information necessary for
maintaining protection and safety
Departures from normal operating conditions and the need for correction are quickly detected
The RPP should include provisions for:
– Monitoring the performance of control equipment such as ventilation
– Identifying deficiencies in design or operation
– Predicting and explaining trends as the operation proceeds
• Enables the planning of mitigatory measures in the longer term
• An essential part of the optimization process

Monitoring for assessment of
dose
• Assessment of doses is required for :
– Optimization of protection
– Compliance with dose limits
– Individual dose records
• Use individual or workplace monitoring, or a combination of both, as appropriate
• Individual monitoring of a subset of workers may be appropriate for groups of workers with similar
work patterns and moderate exposure levels

Education and training
•
•

The education and training programme should include topics specific to radiation protection in the operation
Depending on the type of NORM facility, such topics might include:
– The properties and health effects associated with:
• Uranium, thorium, radium, etc.
• U, Th series radionuclides in dust
• Radon, thoron (where appropriate) and decay products
– Measurement of airborne activity (dust, radon)
– The functioning and purpose of the ventilation system, and its importance for radiation protection
– The purpose of and methods for controlling and suppressing airborne dust

Worker Health Surveillance
•
•

•
•
•

Health surveillance programmes for workers in NORM industrial facilities need be no different in principle from
those for general industrial activities involving exposure to radiation
Such programmes are:
– Based on the general principles of occupational health
– Designed to assess the initial and continuing fitness of workers for their intended tasks
The working and environmental conditions in many NORM facilities, especially mines, may be different from those
in normal facilities involving radiation sources
In order to be familiar with such conditions, the occupational physician in charge of the health surveillance
programme may need to periodically visit the workplaces concerned.
May not be required for all industries

Audits and reviews
•
•

The RPP should be regularly audited and reviewed by persons who are technically competent to
enhance the effectiveness and efficiency of the RPP
Audits and reviews should be performed using written procedures and check lists at appropriate
intervals:
– When required by the regulatory body
– When considered necessary by management
– Following implementation of a new RPP or addition of significant new content
– Following significant reorganization/revision of the RPP
– To implement previously identified corrective actions

Thank you
H. Burçin Okyar
Occupational Radiation Protection Unit
Radiation Safety & Monitoring Section, NSRW
h.b.okyar@iaea.org
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