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Disclosures 

Our work is funded by provincial and federal governments

We have no commercial interest in the radon industry to declare

We do not sell radon test kits or mitigation services



Learning objectives

​1. Understand the etiology and epidemiology of radon-induced lung 
cancer in Canada.

​2. Discuss programs that improve awareness of radon, promote action to 
reduce exposure, or reduce exposures directly.

​3. Understand the BC Radon Data Repository and BC Radon Map, and how 
it could be translated to other jurisdictions.



• First Nations territories stretch to every inch 
of this province, and across Canada

• Inherent rights, rooted in connection to 
lands and waters, have never been ceded or 
surrendered.



AY Jackson, 1938 Uranium Mine Northwest Territories, Canada
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Haven’t heard of radon? 
You aren’t alone

Date from Table: 38-10-0086-01 (formerly CANSIM 153-0098)
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Radon is an:

• Invisible
• Odorless
• Colorless
• Tasteless
• Radioactive

Gas



Radon gas comes from 
uranium in the earth
Uranium and its decay products present in 
soils across Canada
Some regions naturally have more uranium

• Northern Saskatchewan
• Bancroft, Elliot Lake ON
• Interior British Columbia

Radon is the only GAS phase of uranium decay
• Radon gas is mobile

Alpha particle radiation
• High LET (linear energy transfer) over a 

short distance

Radon gas comes from the 
decay of radium (Uranium)



Canada: McGill University 
Ernest Rutherford, Harriet Brooks and Thomas Soddy

-”Transmutation” of thorium to thorium X (radium)
-One element could change into another
- Gas emanation from Thorium and Radium could coat other 
materials in radioactivity

FUN FACT! 



Radon is designated as a 
known human carcinogen
Evidence from occupational mining including men from  Saskatchewan, 

Ontario, Newfoundland

WHO: “The risk of lung cancer increases by about 16% per 100 

Bq/m3 increase in long time average radon concentration. The dose-response 

relation is assumed to be linear – i.e. the risk of lung cancer increases 

proportionally with increasing radon exposure.”

The higher the dose, the greater the risk 



Radon and lung cancer con’t
Active Canadian research on 
carcinogenic mechanisms, genomics, 
exposure biomarkers

• Biological samples- blood, nails
• University of Calgary, Dalhousie
• NOSM- NSERC grant

Radon exposure can lead to:
• DNA double strand breaks
• Generation of Reactive Oxygen Species
• Hypomethylation- changes to mRNA 

Impact: “Radon is estimated to cause 16% of all lung cancers in Canada, over 
3000 deaths per year” – Health Canada



Ontario research 
shows that Radon is 
the most significant 
environmental 
exposure for lung 
cancer (2016)



Radon and 
health 
beyond lung 
cancer

Radon Exposure and other cancers?
• Leukemia 

• Lymphoma

• Gastric Cancer (ingestion of water contaminated with radon)

Follow up of radon-exposed occupational cohorts
• Other lung diseases

• Cerebrovascular diseases

Exposure during pregnancy
• Outcome include low birth weight, other fetal outcomes

• Maternal outcomes



People are exposed via indoor air

Gas enters buildings through
• cracks in floors or walls
• Sump pumps
• Around pipes, drains 

Levels higher in basement and 
ground contact rooms
Radon testing necessary to 
know levels
- colorless, odorless, tasteless 

Radon gas



In 2007- Radon Guideline dropped from 800 to 200 Bq/m3

Occupational exposure limits (OEL) vary but are moving to 200 
Bq/m3 across the country. 



National radon testing 2009-2011



2024 updated radon 
estimates
Radon levels likely higher than 
originally thought
Why?

• Broader housing types studies
• Poorer construction?
• Larger homes?
• More airtightness?



Various factors influence 
radon levels

• Home-specific 
factors

- Air-tightness
- Age of build
- Size of footprint
- Renovations
- Design

- Geology
- How a home is 

used (human 
factors)
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Radon levels are increasing in Canada 
(Dr. Jing Chen, Health Canada 2021)

Similar results found in USA…



Weatherization efforts known to 
increase radon levels

Issue not addressed at the time in 
Canada



Energy retrofits- 2022
More recent research confirms energy retrofits 
can increase radon levels

• doubled/triple glazed windows, doors
• added insulation
• sealing cracks, sumps

In Canada, no requirements to test radon 
levels post- energy retrofits 



Radon Measurement Professional –
deploys and retrieves radon detectors and 
provides a report of the associated 
measurement results 

Radon Mitigation Professional –
determines the most effective way to 
reduce radon concentrations within 
buildings

Controlling Radon in New Canadian 
Homes (CRNCH) Installer – designs and 
installs radon control systems within new 
constructed residential structures

Canadian National 
Radon Proficiency 
Program (C-NRPP)

Canada has a national certification program for radon servicesCanada has a national radon certification program 

https://c-nrpp.ca/
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Radon in BC - geology and the built environment



Copes, R., Phillips, B., Morley, D., & Johnson, J. (2009). Radon in 

British Columbia Workplaces

Indoor radon data at the BCCDC – the early 
days



BC Radon Data 

Repository (BCRDR)

Industry, research groups, 

government agencies, etc. 

Lots of other separately held data around province



BCCDC's 1990's 
residential testing 

(n = 2,075)

Current measurements (n = 44,410)



Peter Chataway, 
Fine Home Designs

At a glance…

44,410 unique 
measurements

23,454 unique 
buildings

25,416 residential 
measurements

22,699 geocoded 
to points

6 external data 
requests

19 external data 
providers



All BCRDR residential data (n = 20,805)Cross-Canada survey data (n = 1,802)

BCRDR reveals high radon levels otherwise missed



• Voluntary participation

• Formalized with a data sharing agreement

• Data providers continue to own their data

• For research and health protection work

• External data request process

• No person-level data  

• Anonymized spatial data

Key features of the BC Radon Data Repository



Technical details published in CJPH



Interactive public map
Newly optimized for mobile use

Scan the QR Code to view the BC 
Radon Map and complete the survey! 

https://bccdc.shinyapps.io/bcradon
map/

https://bccdc.shinyapps.io/bcradonmap/
https://bccdc.shinyapps.io/bcradonmap/


Interactive public map
Pop-out with details and context



Consistent engagement
Let’s get another spike! 



BCRDR External Data Uses

Ongoing externally led studies… 

• to evaluate how different radon 
designs map impact users’ risk 
comprehension and intent for 
risk-mitigating behavior

• to investigate radon 
concentrations across different 
building types



Example use – BC Building Code
Prior building code divided BC into two regions



Example use – BC Building Code
BC Lung Foundation pushed for universal radon rough-in using BC RDR 

“…the BCCDC [has] released a new Radon Map for the 
public, based on data collected by the British 
Columbia Radon Data Repository. The BC Building 
Code 2018 list of communities is out of date in the 
sense that it is possible to see many communities on 
the map with an evident radon problem but which are 
not mentioned in the Code… 

The issue ... needs to be revisited and include data 
from the BCCDC Radon Repository and Map.” 



Example use – BC Building Code
BC Lung Foundation pushed for universal radon rough-in using BC RDR 



Example use – BC Building Code
BCRDR data used to refine 2024 Building Code



Jurisdictional scan of data holders and state of data 
compilation across Canada. 

Pulling together national working group consisting of key data 
holders, data users, and other stakeholders representing 
regions across Canada. 

 

Preliminary planning for a national data repository 



Variety of radon testing devices available



Ensuring electronic devices are accurate

For recalled products see: https://recalls-
rappels.canada.ca/en

For recommended devices see: https://c-nrpp.ca/wp-
content/uploads/2023/10/Digital-Device-Report-Oct-
2023.pdf



What if your level is above the Guideline level?

• Clear and effective intervention

• A radon mitigation system is the most effective 
way to reduce radon

• Simple to maintain

• Also called “Sub Slab Depressurization”

ALL HOMES CAN BE FIXED.
Current building codes not require full systems-



How to increase awareness and testing?
Federal government

• Postcards 
• Radon Action Guides
• Radon Action Month (Nov)

Provincial government
• Public Health testing initiatives
• Awareness programs
• Contests
• School and childcare testing
• Workplace testing – Ontario Lung

Municipal
• Options for building officials



Examples of community testing in Ontario 
Previous community-based testing has been 
done in:

• Cambridge- tested public buildings

• Kingston, Frontenac and Lennox & Addington area.:
- Study of 1,047 homes 

• Thunder Bay/District Health Unit 

• Windsor-Essex Public Health

• Oliver-Paipoonge Muncipality

• Ottawa- Capital Regional District

• Southwestern Public Health – Woodstock and St. 
Thomas

• North Kawartha

• Augusta 

• Leeds and 1000 Islands

• Chatham- Kent Public Health

• Workplace testing- Ontario Lung Association

Testing in 2024/25 in currently being done in:

• Kenora

• Haldimand-Norfolk Health and Social 
Services

• Township of Ashfield-Colborne-
Wawanosh

• Algoma/Elliot Lake (starting Jan 2025)



Take Action on Radon community reports

https://takeactiononradon.ca/resources/100-radon-test-kit-challenge/



In summary

Radon is a known human lung carcinogen

• May cause other health effects

• Awareness and testing rates still fairly 
low

Indoor levels appear to be increasing in 
Canada

• Building changes

• Energy efficiency…

Public health can get involved

• Support community testing

• Promote radon action month

• Test public buildings

• Collate and share data 



Thanks for listening!

Questions?
anne-marie.nicol@bccdc.ca

jeffrey.trieu@bccdc.ca

david.mcvea@bccdc.ca 

Cats like radon testing because they breathe indoor air too!

mailto:anne-marie.nicol@bccdc.ca
mailto:Jeff.trieu@bccdc.ca
mailto:david.mcvea@bccdc.ca


Occupational cohorts- other health effects??

Pooled Uranium Miner cohort studies have seen increased rates of 
lung diseases outside cancer

• Richardson, D. B., et al. "Mortality among uranium miners in North 
America and Europe: the pooled uranium miners analysis 
(PUMA)." International journal of epidemiology 50.2 (2021): 633-643

Non statistical associations for cerebrovascular diseases
• Lu, Liping, et al. "Radon exposure and risk of cerebrovascular disease: 

a systematic review and meta-analysis in occupational and general 
population studies." Environmental Science and Pollution 
Research 29.30 (2022): 45031-45043.



Reddy A, et al. Residential radon exposure and 
cancer. Oncology reviews. 2022 Feb 2;16(1).

More research is needed to evaluate the association between 
residential radon and non-lung cancers, particularly with regard to 
skin cancer, central nervous system (CNS) cancer, renal, and 
stomach cancer, in which existing literature suggests potential 
associations with residential radon may exist. 

However, the literature largely demonstrates that lung cancer is the 
primary concern associated with residential radon exposure; the 
lack of association with nonlung cancers could reflect the lack of 
studies which have an adequate sample size, establish accurate 
levels of radon exposure, and control for confounders.



Radon exposure during pregnancy
• Papatheodorou, Stefania, et al. "Residential radon exposure and hypertensive disorders of 

pregnancy in Massachusetts, USA: A cohort study." Environment International 146 (2021): 
106285.

• Heo, Seulkee, et al. "Associations between gestational residential radon exposure and term low 
birthweight in Connecticut, USA." Epidemiology 35.6 (2024): 834-843.

• Angley, Meghan, et al. "Exposure to Radon and Ambient Particle Radioactivity During Pregnancy 
and Adverse Maternal, Fetal and Perinatal Outcomes: The Current Literature and Potential 
Mechanisms." Environmental Research (2024): 120272.

Radon in soluble in blood and moves to different organs and tissues
• Harley NH, Leslie LA. Radon-222 and leukemia. Health Physics. 2023 Jun 1;124(6):475-7.
• Hinrichs, Annika, et al. "Radon solubility in different tissues after short term 

exposure." International Journal of Environmental Research and Public Health 20.3 (2023): 1773



May be due to:

• More energy efficient 
homes over time

• Testing more likely in 
at-risk areas

• ‘Neighbor effect’

Randomly sampled radon measurements in BCRDR 
higher than non-randomly sampled measurements
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