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Background

 Radionuclides (RNs) first 

discovered in late 1800s

 Natural sources (primordial, 

secondary, cosmic) (Naturally-

Occurring Radioactive Material, 

NORMs)

 Technically-enhanced NORMs 

from human activities

 Anthropogenic sources

 Pro: nuclear tech advancements

 Con: Ionizing radiation is 

dangerous (various types and 

potencies)
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Source: Wikipedia

Source: Wikipedia

Source: CNSC https://nuclearsafety.gc.ca/

https://nuclearsafety.gc.ca/


State of RN contamination in Canada3



Background (2)

 In Canada, nuclear material is federal jurisdiction

 Canadian Nuclear Safety Commission (CNSC) is main authority

 Collaborates with other departments, e.g., ECCC, Health Canada, Transport 

Canada, etc.

 Regulatory framework

 General Nuclear Safety and Control Act

 Many regulations and regulatory documents for nuclear facilities

 Nuclear power plants, other reactors, nuclear fuel processing, medical facilities, 

research, uranium mines and mills, transportation, etc. 

 Environmental management includes reporting releases

 International regulation: 

 International Atomic Energy Association,

 UN Comprehensive Test Ban Treaty (CTBT)
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The Canadian National Pollutant 
Release Inventory (NPRI) & SDG 12

www.ec.gc.ca/inrp-npri/ Adapted from: 

https://one.oecd.org/document/ENV/JM/MONO%282017%297/en/pdf 

http://www.ec.gc.ca/inrp-npri/
https://one.oecd.org/document/ENV/JM/MONO%282017%297/en/pdf
https://one.oecd.org/document/ENV/JM/MONO%282017%297/en/pdf


Current status of radionuclide release 

data

 Not currently on the NPRI

 Proposed to be, by ENGOs (2013)

 Declined, contingent on improved 
access to existing data

 Since 2018, CNSC has posted 
radionuclide data to GoC Open data, 
similar to NPRI

 https://open.canada.ca/data/en/datas
et/6ed50cd9-0d8c-471b-a5f6-
26088298870e

 ~950+ views & 500+ downloads in last 12 
months

 Hyperlinks now live from NPRI to CNSC 
data

 This study: merged the 2 datasets 
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https://open.canada.ca/data/en/dataset/6ed50cd9-0d8c-471b-a5f6-26088298870e
https://open.canada.ca/data/en/dataset/6ed50cd9-0d8c-471b-a5f6-26088298870e
https://open.canada.ca/data/en/dataset/6ed50cd9-0d8c-471b-a5f6-26088298870e


Results
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Snapshot: Facilities, sectors, 

substances, env. compartments
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Metal and Diamond Mining effluent 

Regulations (MDMER) – Radium-226 reporting (2014-2018)
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https://publications.gc.ca/site/eng/9.904555/publication.html 

https://publications.gc.ca/site/eng/9.904555/publication.html


Quantities & trends10



Insight into human impacts11



Progress towards specific benchmarks12

https://nuclearsafety.gc.ca/eng/resources/publications/reports/regulatory-oversight-reports/index.cfm 

https://nuclearsafety.gc.ca/eng/resources/publications/reports/regulatory-oversight-reports/index.cfm


Compatibility with the NPRI13

https://public.tableau.com/views/Figure4_NPRIandCNSCdata-forTableaupublic/Figure5?:language=en-US&:display_count=n&:origin=viz_share_link 

https://public.tableau.com/views/Figure4_NPRIandCNSCdata-forTableaupublic/Figure5?:language=en-US&:display_count=n&:origin=viz_share_link


Opportunities 
for 
improvement: 
Radionuclide 
release data
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More data: Radionuclide spills/accidents, disposals and 
transfers data, Derived Release Limits (DRLs)

Data details: minor adjustments for better crosstalk 
between programs

Sector coverage: improve understanding of RN 
releases from:

- CNSC licensees currently not reporting (e.g., 
medical isotope therapeutics) and 

- non-CNSC licensed facilities, (e.g., non-uranium 
mining).



Conclusion
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 Combining existing RN release data in an NPRI-like format addresses 

this substance coverage gap

 More holistic view of nuclear sector facilities is possible

 PRTR indicator power for this sector is improved

 Template for application beyond Canada

 Several opportunities for future work: accidents, disposals/transfers, 

incorporation of release limits, and adjustments to increase sector 

coverage if/when warranted.
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