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What is radon?

Thankfully, radon can be tested for, 
and high levels can be remediated. 

• Radioactive gas released soil and rock

• Indoors & underground, radon can 
build up to dangerous levels

• Radon can enter buildings via cracks 
in foundation, gaps around 
pipes/drains, etc.

radioactive

invisible

odorless



• The second leading cause of lung cancer after smoking

⚬ 13% of Ontario lung cancer deaths (Public Health 

Ontario)

⚬ 16% of Canadian lung cancer deaths (Health Canada)

• Radon is leading cause of lung cancer in non-smokers

• Smoking amplifies the effect of radon, greatly increasing 

risk for smokers

Health Effects of Radon



Percent of 
buildings tested 

above 200 Bq/m³

Cross-
Canada 
Survey of 
Radon in 
Homes

Estimates of the impact 
of radon on lung cancer 
are based on estimates 
of residential exposure



Radon at Work
• We first learned about the impact of radon on lung cancer 

from studies of uranium miners in the 1950’s; we still use 
these studies to better understand the impact

• Outside of uranium mines, the largest workplace survey in 
Canada was conducted by Health Canada (2007-2019). 
⚬ More than 21,000 federal workplaces were tested and 3.6% 

had concentrations above Health Canada’s guideline.

• CAREX Canada estimates that 34,000 Ontarians are exposed 
to radon at work. 



Guidelines
• Health Canada guideline: 200 Bq/m³

• World Health Organization reference level: 100 Bq/m³

“Reduce the radon concentration levels to below 200 Bq/m³ 
through engineering controls where possible”

Ministry of Labour, Immigration, Training, and Skills Development



Objective

Measure radon levels in workplaces through Ontario

• Types of workplace: small-medium sized businesses, 

public buildings, and workplaces in basements

Compare radon levels between:

• High and low background radon areas
• Different cities
• Basement and non-basement levels
• Other building characteristics



Recruitment
• 10 Ontario cities
⚬ Including known low and high background radon areas

• Recruited using email, phone, study partners, and in person 



• Tested in winter months

• Two OCRC staff trained in Canadian National 
Radon Proficiency Program (C-NRPP) and 
placed monitors per Health Canada guidelines

• Min. 3-month testing period

• Monitors retrieved and mailed to lab

• Due to COVID-19 and scheduling, some 
deployments and retrievals done remotely 

Radon monitor deployment



Surveys

• One administered during deployment and one 
during retrieval

• Participating workplaces asked questions about 
business and building characteristics, such as:
⚬ How many workers are employed at the workplace?
⚬ Which floor(s) is your workplace located?
⚬ How old is the heating system?
⚬ What type of foundation does your building have?
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Recruited workplaces

• 453 workplaces, 
433 employers

• 687 monitors 
retrieved with valid 
results



Results- above HC and WHO limits

• 17 radon monitors above 200 Bq/m³
⚬ From 12 unique workplaces (2.65% of all 

workplaces)

• 28 radon monitors above 100 Bq/m³ 
and below 200 Bq/m³
⚬ From 22 unique workplaces (4.86% of all 

workplaces)
 

Health Canada guideline

WHO reference level

50 Bq/m³



Results: Comparison by city
City Count Arithmetic mean (±SD)* Geometric mean (±GSD)* Range*

Elliot Lake 15 79.4 (±59.3) 60.2 (±2.3) 11-237

Chatham 47 70.2 (±88.8) 50.1 (±2.0) 15-566

Windsor 69 50.4 (±49.7) 36.7 (±2.1) 7-237

Woodstock 78 45.6 (±60.5) 32.3 (±2.1) 7-388

Kingston 73 40.8 (±65.0) 27.6 (±2.2) 3-551

Brantford 47 38.9 (±28.0) 31.6 (±1.9) 7-130

Sudbury 82 37.9 (±40.6) 25.9 (±2.4) 3-263

Ottawa 83 36.4 (±64.8) 19.5 (±2.6) 4-337

Guelph 132 31.8 (±27.0) 25.5 (±1.0) 4-222

Toronto 61 15.3 (±11.7) 12.1(±2.0) 3-58

* In Bq/m3 Light red- high background areas according to Cross-Canada Survey. Green- low background areas.
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High vs. low radon background areas

• High radon background 
areas > low background 
areas (p<0.0001)

• Basements > non-
basements in high 
background areas (p<0.01)

⚬ No difference overall or 
in low background areas
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Comparison to Cross-Canada Survey

Region

Percent above 200 Bq/m3

OCRC 

study

Cross-Canada Survey of Radon 

Concentrations in Homes

Chatham 8.5 18.4

Elliot Lake 6.7 8.6

Ottawa 4.8 6.2

Windsor 4.4 13.8

Woodstock 2.6 11.5

Kingston 1.4 11.1

Sudbury 1.2 5.1

Guelph 0.8 10.9

Brantford 0.0 10.4

Toronto 0.0 2.7



Comparison to Cross-Canada Survey

Region

Percent between 100 and 200 Bq/m3

OCRC 

study

Cross-Canada Survey of Radon 

Concentrations in Homes

Elliot Lake 20.0 10.8

Windsor 7.3 30.3

Sudbury 7.3 25.8

Woodstock 5.1 22.1

Brantford 4.3 21.9

Ottawa 3.6 12.5

Guelph 2.2 14.1

Chatham 2.1 21.4

Kingston 1.4 26.3

Toronto 0.0 16.2



• Radon in largest workplaces by square feet (along 
with number of employees and number of doors) 
were statistically lower than other workplace sizes

• Currently analyzing additional building 
characteristics

• Possible multivariate analysis in the future
 

Larger Workplace = Lower Radon?



Individual results and impact
• All participants informed of their individual levels
• Resources and contact information given to those above 100 

Bq/m³ for guidance on how to reduce radon levels

One workplace took 
immediate action! 



Conclusion
• Most workplaces had low radon levels but some still tested 

above Health Canada and WHO guidelines

• High background radon areas > lower background areas

• In high background areas, basements > non-basements

• Smaller workplaces by sq ft > largest workplace size





Recommendations

• Use results to educate stakeholders about workplace radon 

• MLITSD and other OHS systems should encourage testing in:
• Workplaces in high background radon regions 

• Workplaces with workers on basement/below-ground levels 

• Small workplaces
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