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Webinar Functionality
Audio and video

• During the presentation, from the presenters only
• Captions: More>Language and speech>Turn on live captions

Use the Chat feature to talk to discuss with everyone

Use Q&A feature to ask questions for Q&A portion

Posted on webinar page
• Video, answers to questions, copy of the slides

Follow up email will be sent
• Topics covered, time of attendance
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In This Session

Principles of NWM During Decommissioning

Differences from Operational NWM

Functions of International Guidelines

Implementation in Denmark

Movement break
• Beginner Tai Chi
• Charlmane Wong, Ji Hong Tai Chi and Qi Gong 

Richmond Hill
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Nuclear Waste Management
- Principles into Practice

Radiation Safety Institute of Canada webinar 12-03-2025

Mikkel Øberg, Director of Radiation Protection, Radiation Protection Expert, Danish Decommissioning

March 2025
Danish Decommissioning



Agenda

• Basic principles

• Operations ≠ decommissioning

• International guidelines.

• What implementation looks like 

in practice in Denmark.



Basic Principles – I
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Basic Principles – II

• Intermediate level waste (ILW): 
Waste that (…) requires a greater 
degree of containment and 
isolation than that provided by near 
surface disposal. However, ILW 
needs no provision, or only limited 
provision, for heat dissipation 
during its storage and disposal. (…) 
Therefore, waste in this class 
requires disposal at greater depths, 
of the order of tens of metres to a 
few hundred metres.

IAEA GSG-1 Classification of
Radioactive Waste

• Low level waste (LLW): Waste that 
is above clearance levels, but with 
limited amounts of long lived 
radionuclides. Such waste requires 
robust isolation and containment 
for periods of up to a few hundred 
years and is suitable for disposal in 
engineered near surface facilities.
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Basic Principles – III

IAEA GSG-1 Classification of
Radioactive Waste

• High level waste (HLW): Waste with 
levels of activity concentration high 
enough to generate significant 
quantities of heat by the radioactive 
decay process (…) Disposal in 
deep, stable geological formations 
usually several hundred metres or 
more below the surface is the 
generally recognized option for 
disposal of HLW.
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Basics – Waste Activity

• Sorting LLW and ILW separately?
• Only if difference in waste management and/or disposal

• Conditioning the waste (to a significant degree)?
• No final repository ← no WAC ← no possible conditioning

• License might require conditioning

• Packing for retrievability (reversibility)?
• Conflicts with Only Handle It Once

• Decay storage?

• Exempt waste / cleared waste?
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Basics – Sorting
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Primary waste

Decommissioning

Secondary waste

Operations



Basics - Flow
– Nice version –
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Registration and 
documentation

Sorting Volume reduction Decontamination

Sampling and 
characterisation

Clearance? Conditioning
Packing and 

storing
Disposal



Basics - Flow
– Nice version –
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Registration and 
documentation

•Missing

• Lacking

• Legacy waste…

Sorting

• Incomplete data

• Sorting not possible

•Divide into 10 
containers

Volume reduction

• Fine. It’s fine

Decontamination

•Why does Cs-137 
stick to metal?

•Characterising blast
medium?

Sampling and 
characterisation

• Sample library?

• What is good
enough?

• Sampling what?

Clearance?

• Drops during
decom.

• Low-hanging fruits
picked early

Conditioning

• What is
conditioning?

• Chemical 
composition

Packing and 
storing

• On-site storage

• Short tem => long 
term

Disposal

• Rules not defined

• Race without a 
finish line

• Doping not possible



Not all is lost
– Operations ≠ Decommissioning –

• What you’re already doing isn’t 

enough
• The purpose has changed

• The regulations have changed

• The timeframe has changed



Purpose
– Keeping License ≠ Final Remediation –

• Prime directives during operation
• Handle what’s necessary

• Keep costs down

• Don’t lose the license

• During decommissioning
• Handle everything

• Keep costs down

• Lose the License

• End-state remediation to background levels
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Regulation

• Operation based on current (or outdated) regulation
• Takes effort to lose your license

• Regulatiors can drop by and check 

• They accept procedures for now

• Decommissioning is based on future regulation
• They accept procedures for eternity and all future 

generations
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Timeframe

• From license (~50 yr) to infinity (≥ 300 yr)
• Accessibility and storage of data

• Knowledge of the waste is only draining
• Write down what you know, when you know it

• Interviews, old-timers, conflicting stories

• Historical Site Assessment [HSA]

• Make a decision => write it down => ”attach” to waste

• Is your waste management system up to the task?
• Plan on having one system for all characterisation

• Toxicity, reactivity, corrosivity, combustibility, chemical 

composition etc.

• Can it handle decommissioning?
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IAEA Guidelines

• Consensus, not overly specific

• Worth reading for tasty tidbits, especially 

GSG+SSG
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• GSR part 5
• Predisposal Management of 

Radioactive Waste

• GSG-1
• Classification of Radioactive 

Waste

• GSG-16 (not GS-G-3.3)
• Leadership, Management and 

Culture for Safety in Radioactive 

Waste Management

• SSG-40, 41, 45
• Predisposal Management of 

Radioactive Waste from [different 

sectors]



EURATOM

• Basis for national (European) law

• Concrete, but at a high level

• Basic Safety Standard
• Directive 2013/59/Euratom

• Council Directive 2013/59/Euratom of 5 December 2013 laying down basic safety standards 

for protection against the dangers arising from exposure to ionising radiation

• Incorporated into European law no later than 2018

• Directive for Community Framework
• Directive 2011/70/EURATOM

• Council Directive 2011/70/Euratom of 19 July 2011 establishing a Community framework for 

the responsible and safe management of spent fuel and radioactive waste
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Containers [DD] – I

• Three main (outer) containers for intermediate storage
• DD-Type-2 Steel Containers

• Jumbo Containers

• Half-height 10 ft ISO

• Your ”historic” containers 

might not be sufficient

• Disposal from multiple sites?
• Which container(s)?

March 2025
Danish Decommissioning



Containers [DD] – II
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Waste Management System

• Essential part of Waste Management

• You already have one
• Good enough for operation

• Good enough for decom.?

• Needs to do everything

• Knowledge Management
• If you can’t access your data within

 one hour => you don’t have data!

• Show, don’t tell
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• Which component?
• Tank?

• Pipes?

• Connectors?

• Floor?

• All of it?

• Ladder included?
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All hangs on final image





Saved by the elderly!



Waste Management
– Summary –

• Essential part of WM

• Show and tell

• Analyse needs from scratch
• What – When – Who – Where

• Involve regulators early
• Make them part of the process

• Decide, document, dispatch

• You are currently generating legacy waste
• What if Bob leaves?

• 5,4 TBq Co-60 in 2014 – do you have sufficient data?

• Material composition, conventional data => Safety Case
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Questions?
• First addressing some 

questions sent during 
registration that weren’t 
addressed in the presentation

• As time permits, we will 
address questions posted in the 
Q&A

• Questions we do not get to
• Answers will be posted to our 

website and a link to resources 
emailed out
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“Good science in plain language”®
Thank you for listening!

www.radiationsafety.ca
1-800-263-5803

info@radiationsafety.ca
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http://www.radiationsafety.ca/
mailto:info@radiationsafety.ca?subject=Webinar


Wellness Break
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Ji Hong Tai Chi  Qi Gong, Richmond Hill, ON

Ji Hong Tai Chi & Qi Gong, Richmond Hill, ON 

https://taichiontario.com/
https://taichiontario.com/


Resources - IAEA
• IAEA GSR Part 5 Predisposal Management of Radioactive Waste

• IAEA GSG-1 Classification of Radioactive Waste

• IAEA GDG-16 Leadership, Management and Culture for Safety in Radioactive Waste Management

• IAEA SSG-40 Predisposal Management of Radioactive Waste from Nuclear Power Plants and Research Reactors

• IAEA SSG-41 Predisposal Management of Radioactive Waste from Nuclear Fuel Cycle Facilities

• IAEA SSG-45 Predisposal Management of Radioactive Waste from the Use of Radioactive Material in Medicine, 
Industry, Agriculture, Research and Education

https://www.iaea.org/publications/8004/predisposal-management-of-radioactive-waste
https://www.iaea.org/publications/8154/classification-of-radioactive-waste
https://www.iaea.org/publications/14787/leadership-management-and-culture-for-safety-in-radioactive-waste-management
https://www.iaea.org/publications/10923/predisposal-management-of-radioactive-waste-from-nuclear-power-plants-and-research-reactors
https://www.iaea.org/publications/10922/predisposal-management-of-radioactive-waste-from-nuclear-fuel-cycle-facilities
https://www.iaea.org/publications/11087/predisposal-management-of-radioactive-waste-from-the-use-of-radioactive-material-in-medicine-industry-agriculture-research-and-education
https://www.iaea.org/publications/11087/predisposal-management-of-radioactive-waste-from-the-use-of-radioactive-material-in-medicine-industry-agriculture-research-and-education
https://www.iaea.org/publications/11087/predisposal-management-of-radioactive-waste-from-the-use-of-radioactive-material-in-medicine-industry-agriculture-research-and-education
https://www.iaea.org/publications/11087/predisposal-management-of-radioactive-waste-from-the-use-of-radioactive-material-in-medicine-industry-agriculture-research-and-education


Resources - EURATOM
• EURATOM Basic Safety Standards for Protection Against the Dangers Arising from Exposure to Ionising Radiation

• EURATOM Council Directive 2011/70/EURATOM Establishing a Community Framework for the Responsible and 
Safe Management of Spent Fuel and Radioactive Waste

https://eur-lex.europa.eu/eli/dir/2013/59/2014-01-17
https://eur-lex.europa.eu/eli/dir/2011/70/oj/eng
https://eur-lex.europa.eu/eli/dir/2011/70/oj/eng


Resources - CNSC
• CNSC REGDOC-2.11, Framework for Radioactive Waste Management and Decommissioning in Canada, Version 

2

• CNSC REGDOC-2.11.1, Waste Management, Volume I: Management of Radioactive Waste

• CNSC REGDOC-2.11.1, Waste Management, Volume II: Management of Uranium Mine Waste Rock and Mill 
Tailings

• CNSC REGDOC-2.11.1, Waste Management, Volume III: Safety Case for the Disposal of Radioactive Waste, 
Version 2

• CNSC REGDOC-2.11.2, Decommissioning

• CNSC REGDOC-3.1.3, Reporting Requirements for Waste Nuclear Substance Licensees, Class II Nuclear 
Facilities and Users of Prescribed Equipment, Nuclear Substances and Radiation Devices

https://www.cnsc-ccsn.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc2-11-v2/
https://www.cnsc-ccsn.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc2-11-v2/
https://www.cnsc-ccsn.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc2-11-1-vol1/
https://www.cnsc-ccsn.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc2-11-1-v2/
https://www.cnsc-ccsn.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc2-11-1-v2/
https://www.cnsc-ccsn.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc2-11-1-vol3-ver2/
https://www.cnsc-ccsn.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc2-11-1-vol3-ver2/
https://www.cnsc-ccsn.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc2-11-2/
https://www.cnsc-ccsn.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc3-1-3/
https://www.cnsc-ccsn.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc3-1-3/
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