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Safety Guide on ORP (GSG-7)
• Monitoring programme conducted in the relevant workplace (as with other
occupational exposures) is the only reliable way of assessing the effective
dose received by a worker exposed to NORM
– Reasonable knowledge of the characteristics of the material and the work situation in
which the material is used (for exposure to gamma radiation and exposure due to
airborne dust, it is possible to establish in advance)

• Dose is quite strongly influenced by the activity concentrations of
radionuclides in the material, reflecting the underlying linear relationship
between these two parameters.
• Broad indication of the dose from exposure to gamma radiation and
exposure due to airborne dust can be used during the prior radiological
evaluation
– Prioritization tool to identify, on the basis of activity concentrations in
process materials,
– Types of industrial process and scenarios of exposure
• Dose assessment is the key
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ISEMIR-N, the Idea
• For nuclear industry workers there are a number of databases of
occupational doses at both international and national level
(Information System on Occupational Exposure, ISOE)
– http://www.isoe-network.net/

• Similar systems have been developed for medical and industrial
facilities and activities for RP of workers (ISEMIR)
– Industrial radiography (ISEMIR IR)
– Interventional cardiology(ISEMIR IC)
– https://nucleus.iaea.org/sites/orpnet/worldwide/isemir/SitePages/Home.
aspx

• After the establishment of NORM module, the next step will be
research
• The Information System for Uranium Mining Exposures
(UMEX), designed to examine global occupational exposures
in uranium mining and processing
•

https://nucleus.iaea.org/sites/orpnet/worldwide/umex/SitePages/
Home.aspx

• ESOREX Platform- European Platform for Occupational
Radiation Exposure
•

https://esorex-platform.org/
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ISEMIR-N, Background
• Very large numbers of workers in the world may be exposed to NORM
• Based on some NDRs, the data are more limited than those for occupational exposures to
man-made sources

• The annual collective effective dose has been estimated to be approximately
twice as large for some industries (e.g., U/Th mining and processing, minerals
production, rare earth extraction, etc.)
• The quantities of NORM, and hence the resulting exposures to workers, differ widely
from field to field.

• Lack of real data (as opposed to theoretical assessment) regarding actual
exposure of workers in NORM activities – especially regarding internal
exposure
• ORP data is the key for decision making (current approach; data from literature or with a
survey)

• Occupational exposure control is the backbone for any regulatory regime and
most countries have not been particularly concerned with assessing
occupational exposure to NORM (and data is limited for some industries)
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ISEMIR-N, Proposal
• To develop on overview tool (or a database) through a Working Group to better share RP
operational management experience among various industries involving NORM
• Similar to ISEMIR IC and IR, but not identical
• Establishing a tool for dose assessment is the main motivation and driver of the initiative
• Web-based
• Based on the same type of methodology, although the quantities of NORM, and
hence the resulting exposures to workers differ widely from field to field
• Modification of the UMEX survey
• Design has been completed by March 2019 & IT development has been initiated by
June 2021
• ISEMIR-N platform has been formulated to cover all NORM industrial processes and to
be a model for Member States for dose assessment, but not in character of a dose
registry
7

ISEMIR-N, Requirements (design)
• Important requirements and information to collect:
– Capture as many of the NORM workers as possible across a wide number of
jurisdictions
– Need to know the type of operation and nature of the work being performed
– Need to understand the key assumptions used to monitor and calculate exposure
and dose
– Collect dose information based on individual pathways
– Ideally wish to know the underlying dose distribution
– Record primary control mechanisms to optimise dose

• Current System of NORM worker doses:
–
–
–
–

Some countries have central dose registers
Dose data may be held by multiple bodies across different jurisdictions
High variability in how doses are monitored and calculated
High variability in how workers are classified
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Consultation with Stakeholders
• Discussed during ZIA annual session in September 2018 and NORM Meeting in
Katowice, Poland (November 2018)
• 1st ENA Workshop & IAEA NORM Project Technical Meeting
– Round-table discussion on the need for a Web-based Information Exchange Platform on
Occupational Radiation Protection in Industries involving NORM (NORMEX)

• Consultancy meeting on methodology for acquiring and validating relevant ORP
data & establishment of a web-based information exchange platform (March
2019)
• NORM IX Symposium (2019) and Int. Conference on Radiation Safety (2020)
– What information is available in relation to measured occupation radiation exposures of workers in different
industrial activities including NORM - operations (e.g., oil and gas, titanium dioxide, mining)?
– Looking for real measurements rather than estimated exposures (with all personal information removed)
– Collection of dose information for classified workers
– There may be dosimetry for some employees even though they are not classified workers
– If dose information is shared, then different companies/countries can benchmark themselves and if doses
are higher than average it would suggest there might be measures that could further reduce exposures.
– Continuing literature search (e.g., UNSCEAR EGOE work)
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Technical Meeting
• Objective: The event aims to provide an international, cross-cutting
forum to discuss the initial version of the ISEMIR-N platform &
foster cooperation on data collection through specific
questionnaires, applications, methodologies, tools, thus enabling
infrastructure that has the potential to advance ISEMIR-N.
• The topics to be covered during the meeting:
– Introductory concept of ISEMIR-N
– Industrial processes involving NORM (inventories, classification)
– Planning and consultation
– Methodologies for acquiring and validating relevant
occupational exposure data
– Monitoring approaches, dose calculation and radiation controls
– Approach on instrumentational and computational tools
– Realistic radiological impact assessment
– Outlook, perspectives and demands
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ISEMIR-N TM
Target Audience: Primarily intended for individuals and organizations from MSs that are involved in
the field of ORP in industrial processes involving NORM,
–
–
–
–
–
–

Regulatory bodies
Technical service providers
Representatives of national/state dose registries
Industry representatives dealing with radiation protection
Professional organisation and NORM associations
Strong encouragement to identify suitable women participants

– Announced: 9 July 2021
– Deadline for nominations through official channels: 22 October 2021

•
•
•
•

Participants: 74
Member States: 43 (EU:18, A&P: 16, AF;4, AM: 5)
Invited IOs: UNSCEAR, EC, HERCA, IRPA, ENA, ICRP, ILO, NORM-X Board rep.
Speakers & Panellists: 33
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ISEMIR-N TM
• Expected outcomes
– Member State’s thoughts and views on the extension of IAEA’s Information
System on Occupational Exposure in Medicine, Industry and Research (ISEMIR)
to cover industrial processes involving naturally occurring radioactive material
(NORM)
• However, more focus was requested by the Secretariat for the following;
– ISEMIR-N design, (conceptual, logical, organizational), content and possible
interfaces
– Is this ISEMIR-N design-build fit for its purpose?
– Dissemination strategy of ISEMIR-N
– Identification of volunteers for external review & contributions
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General Conclusions / recommendations (1)
•
•

NORM regulations varies among the MS
A high variability in how radiation protection and radiation monitoring is applied across different NORM
related industries was noticed

ISEMIR-N (dose assessment tool) could contribute to obtaining a structured
and graded approach to radiological risk management that may lead to more
harmonized approaches.
•

There exist NORM related sectors where there is lack of experience, awareness, knowledge from both
operators and regulators
– Guides
– Training Courses

ISEMIR-N could provide another tool to effectively contribute in this
direction. It can be an “open forum”
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General Conclusions / recommendations (2)
• The quality and the effectiveness of a database is directly related to the quality of the
data collected
• A national dose register needs to have complete coverage of all occupationally
exposed workers to be successful. However, in national databases NORM related
date, in most cases, are poor or not mandatory
• Inviting operators to “feed” ISEMIR-N with data will be a challenge, virtual/in-person
workshops to engage with industry in the upcoming months
What is needed?
•
•
•
•
•

•

From a technical point of view a User friendly interface ; technically competent in terms of
concept, logical approach and organizational aspects
Robust national legislative frameworks which covers NORM related issues
Collaboration with Networks and MSs to approach the industries
Promotion of the database
Sharing the experience and adopting the good practices of MS and International Organizations
is important
Collaboration with stakeholders, including industry, regulatory bodies and all interested parties
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General Conclusions / recommendations (3)
– Does it fit your needs?
– Which is the most effective dissemination strategy?
– Identification of volunteers
All expected outcomes were covered in a certain degree thanks to the contribution
and active participation of all the participants and the effective coordination of the
chairpersons and the Secretariat
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ISEMIR-N, the structure
• Data merging and structure data entry
• Covers the following key areas:

– Background information
– Operation information
– Monitoring approach
– Dose calculation
– Radiation controls
– Auxiliary controls
– Workgroup dose data
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Corporate Information
Country
State
Organisation Name
Address
Contact Details
Person completing
Position
Email contact
Phone contact

Operation information
Operation Name
Location
Product Produced
Type of Mining
Processing Methodology
Processing Methodology
Cause of Occupational Exposure
Radionuclide of Concern
Cause of Occupational Exposure
Radionuclide of Concern
Production
Operational stage
Environment
Staff Numbers
Occupationally exposed workers
Occupationally exposed contractors not already included
in above
Non-designated workers
Total
17

Monitoring Approach
External Exposure - Gamma
Monitoring Approach
Minimum Detectable Level
Monitoring Methodology
Background subtracted
Inhalation of Radon Decay Products (RDP)
Monitoring Approach**
Minimum Detectable Level
Monitoring Methodology
Background subtracted
Long Lived Radioactive Dust (LLRD)
Monitoring Approach
Method for determining radioactivity
Minimum Detectable Level
Radon retention in sample if appropriate
Monitoring Methodology
Background subtracted
Biological monitoring/Internal Dosimetry

Dose Calculation
Occupancy time
External Exposure - Gamma
Conversion factor if used
Inhalation of Radon Decay Products (RDP)
Determination of RDP directly or equilibrium
factor
Particle sizing of RDP if used
Long Lived Radioactive Dust (LLRD)
Particle size
Solubility factor
Respiratory Protection Factor used for PPE
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Radiation Controls
External Exposure - Gamma
Mining controls (select major controls)
Processing controls (select major controls)
Inhalation of Radon Decay Products (RDP)
Mining controls (select major controls)
Processing controls (select major controls)
Long Lived Radioactive Dust (LLRD)
Mining controls (select major controls)
Processing controls (select major controls)
Special Controls in the Event of an Incident
Mining controls/actions (select major controls)
Processing controls/actions (select major controls)

Auxiliary Controls
Radiation induction
Radiation Training
Designated vs non-designated
Supervised and controlled areas
Contamination controls
QA systems
Record keeping
Radiation Staffing
Emergency Response Plan
Restricted release Zones
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ISEMIR, gateway Nucleus account

Benchmark and
analyse

Register

Enter data

Publish data

Submit data

IAEA to verify
data
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Entry page
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Operators
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Operation information
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Monitoring Approach
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Dose calculation
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Radiation controls (1)
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Radiation controls (2)
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Auxiliary controls
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Annual dose
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Multilingual Platform

• 6 UN languages
• Arabic, Chinese, French, Russian, Spanish
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ISEMIR – National Contact Point
• Designated individual from Member States (official)
• Contact points for IC and IR
• Same contact for ISEMIR-N, to disseminate the platform and promotion
– ISEMIR-N contact point
– isemir-n.contact-point@iaea.org
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Conclusions
• Based on the IAEA experience, new web-based platform has been planned to
collect necessary occupational exposure data to understand the trends and
dynamics in each industry, and compliance with international safety
standards for occupational exposure data from industrial activities involving
NORM
• Design has been completed by March 2019 & IT development in March 2022
• All interested parties are invited to use the module
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Thank you
H. Burçin Okyar
Occupational Radiation Protection Unit
Radiation Safety & Monitoring Section
NSRW
h.b.okyar@iaea.org

IAEA ISEMIR: https://nucleus.iaea.org/isemir
IAEA ISEMIR-N: https://www.iaea.org/topics/workers

