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Purpose

An information session to equip EAs with:

ÅAn understanding of radon as it applies to 
retrofits and new construction

ÅBuild awareness about radon with clients

ÅEnable EAs to provide knowledgeable 
information that contributes to informed 
decisions and actions
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What is Radon?

Pam Warkentin
 



In the News and In Your Mailbox

https://www.cbc.ca/news/canada/calgary/report -radon -
canada-homes -public -health -1.7360707

Take Action on Radon
https://knowvember.ca/en/  

https://www.cbc.ca/news/canada/calgary/report-radon-canada-homes-public-health-1.7360707
https://www.cbc.ca/news/canada/calgary/report-radon-canada-homes-public-health-1.7360707
http://Thttps:/knowvember.ca/en/
http://Thttps:/knowvember.ca/en/


Radon is the leading cause of lung cancer in non -smokers, 
leading to over 3000 deaths per year in Canada. 

Images courtesy of CARST



Measuring Radon

Å Becquerel (Bq)   = measure  of  radioactive  
decay

Å 1 Bq/m 3 = 1 radioactive  disintegration  per  
second  per  cubic  meter  of  air

ÅRadon gas = invisible, tasteless 
and odourless

Å Testing is only way to know how much is in a 
building



C-NRPP Radon Map
Å A tool but not absolute

https://c -nrpp.ca/radon -map/?center%5B%5D=58.81374171570782¢er%5B%5D= -94.482421875&zoom=4  

https://c-nrpp.ca/radon-map/?center%5B%5D=58.81374171570782&center%5B%5D=-94.482421875&zoom=4


Radon Levels? 
Å Health Canada recommends 

testing all buildings and high 
levels reduced

Å Government of Canada
recommends action when 91-
day tests are above 200 Bq/m 3

Image courtesy of CARST/Take Action Campaign



Health Effects

Anne -Marie Nicol & Pam Warkentin



Health Impacts of Radon

Inhalation
of radon
and radon
decay 
products

Alpha
Particle

Radiation Damage to
DNA

Damage to the DNA = Mutation = Cancer



Lung Cancer Deaths

References:
1.www.tc.gc.ca/en/services/road/publications/canadian -motor -vehicle -traffic -collision -statistics -2016.html
2.www.injuryresearch.bc.ca/wp -content/uploads/2017/10/Carbon -Monoxide -Oct -2017 -Final-UFV.pdf
3.www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=3510019501



The Canadian Lung Association has a grant program to help people across Canada afford radon mitigation 
services. The Lungs Matter Grant Program provides financial support to individuals diagnosed with lung 
cancer and  those  considered a low -moderate income households (priority given to low -income households.)

To apply for the grant a homeowner must do the following:
Å Complete a 91 -day long -term test (not a digital monitor)

Å Receive a quote from a C -NRPP Mitigation Professional (before work is started)

Å Receive confirmation of qualifying for the grant, (household income or proof of lung cancer diagnosis)

https://www.lung.ca/lungs -mtter -radon -mitigation -support

https://www.lung.ca/lungs-mtter-radon-mitigation-support


Building Science Impacts

Anne -Marie Nicol & Toby Smith



Energy 
Efficiency 
Upgrades and 
Radon

ÅRenovating home can change radon levels

ÅIncreased air tightness may concentrate 
radon levels

ÅSome types of  ventilation may reduce radon 
levels, others not

ÅImportant to understand what is happening 
inside the home = BUILDING SCIENCE!

)G;A? =IOLN?MS I@ NB? #;H;>C;H (IG? "OCF>?LM» !MMI=C;NCIH



Å Air pressure changes inside building because of:
o Temperature

o Wind

o Mechanical effects

Å Radon levels inside building envelope impacted first 
by a source , which is found in ground/soil beneath or 
beside the building where it contacts the ground.

Å Next, radon levels impacted by the amount of soil 
gas drawn inside the building  (negative pressure). 
This varies with:

o Presence of openings between the building and 
ground

o Amount of pressure differential that exists 
between the inside and outside.

Å Soil saturation from rain and snow cover can 
increase levels

Radon



When air pressure inside a building 
becomes lower than in the soil 
surrounding the foundation, it draws 
in gases, including radon, through:
Å construction joints 

Å gaps around service pipes 

Å support posts 

Å floor slabs 

Å floor drains, sumps

Å cracks in the foundation 

Å walls and openings in concrete 
block walls 

Health Canada, Reducing Radon Levels in Existing Homes: A 
Canadian Guide for Professional Contractors



Radon - Reduction Guide for 
Canadians, Government of Canada

Radon - Reduction Guide for Canadians - 
Canada.ca

Middle image courtesy of Health Canada, 
Reducing Radon Levels in Existing Homes: A 
Canadian Guide for Professional Contractors 

https://newcanadiandrain.com/backwater-valve-installation-
toronto/#prettyPhoto[coregallery]/3/

https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/radon-reduction-guide-canadians-health-canada.html
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/radon-reduction-guide-canadians-health-canada.html
https://newcanadiandrain.com/backwater-valve-installation-toronto/#prettyPhoto[coregallery]/3/
https://newcanadiandrain.com/backwater-valve-installation-toronto/#prettyPhoto[coregallery]/3/


Ventilation and Radon

ÅHRV/ERVs must be balanced to 
function properly = same amount of air 
brought into the building as exhausted  

ÅWhen out of balance, a positive or 
negative pressure can be created

ÅExhaust fans can depressurize home 

ÅThese situations can be harmful

ÅHRVs and ERVs may be out of balance  
if improperly installed, if modifications 
were made to ducting or vents, or units 
;L?H»N JLIJ?LFS =F?;H?> ;H> G;CHN;CH?>

ÅRegular filter cleaning is important for 
maintenance but often neglected

C-NRPP recommends all homes with an HRV/ 
ERV use a digital radon monitor to continually 
measure indoor radon levels



Summary

ÅContinuous air barrier helps to 
keep radon out

ÅBalanced ventilation ensures 
no negative pressure which 
might increase radon levels

ÅRadon diffusion is a small part 
of the problem

$IH»N $I 4BCMDo This



https://bclung.ca/lung -health/radon/radon -and-energy -efficiency/



What housing factors increase radon levels?
!=NCPCNC?M NB;N ½M?;F OJ¾ BIG?M
Å More airtight double or triple glazed windows

Å Air Sealing - Weatherstripping

Å Continuous Insulation or Cavity Insulation with new Air Barrier

Increasing Air tightness influences gases
ÅSwitzerland (Meyer et al 2019, Yang et al. 2020)

o Radon levels ~2x in retrofitted homes (p<0.05)

o Impacts of retrofits greater in high radon regions

ÅUK (Symonds 2019, Daraktchiev, 2021) 
o Double glazed windows - greatest impact on radon levels

o The more EE options used, the higher the radon levels

o Retrofitted homes have more measurement variation between rooms

Great Review: Fisk WJ, Singer BC, Chan WR. Association of residential energy efficiency retrofits with indoor environmental quality, 
comfort, and health : A review of empirical data. Building and Environment. 2020 Aug 1;180:107067.



USA Weatherization Assistance Program Research
US Department of Energy (DOE) researched 
Weatherization Assistance Program (WAP)

Å Targeted at low -income housing
Å Average energy cost reduction: $283.00
Å Support local employment

Review of program (Pigg et al 2018, Francisco 2020)

Å 514 homes across USA radon zones
o Pre- and post - weatherization measurements

o Control homes included

o Short term (7 -day) radon measurements

Results
ÅSmall but statistically significant impact on radon 

levels after weatherization (avg 0.44 pCi/L=16 Bq/m 3)

ÅGreater impacts in higher radon regions https://www.energy.gov/sites/default/files/2021/01/f82/WAP-
fact-sheet_2021_0.pdf



https://www.epa.gov/indoor -air-quality -iaq/energy -savings -plus-
health -iaq-guidelines -single -family -renovations



Testing Procedures

Pam Warkentin



ÅIndoor radon  levels  can change, even  
over  a 24 -hour period

ÅSeveral  factors, e.g., building  design, 
building condition,  occupancy  
pattern  influence  radon  levels

ÅTwo  houses, built  side-by-side, can 
have different  indoor radon  levels

ÅMeasurements  gathered over  90 
days provide  better  estimate  of  
annual average  exposure

Image courtesy of CARST

NOTE: Testing should be done during the heating season.



C-NRPP lists  approved  professional 
devices :

ÅAlpha  Track  devices
ÅElectret  Ion (E-Perm)
ÅContinuous  Radon Monitors

C-NRPP has developed  Quality Assurance  
requirements to be used with
radon measurements
Reference:  https://c -nrpp.ca/approved -radon -measurement -devices  

Alpha Track
Devices

Electret Ion
(E-Perm)

Continuous
Radon
Monitors

Radon Testing Devices

https://c-nrpp.ca/approved-radon-measurement-devices


Detectors must be placed by homeowner or measurement professionals 
per Health Canada placement guidelines in occupied rooms

https://www.canada.ca/en/health -canada/services/publications/health -risks -safety/guide -radon -
measurements -residential -dwellings.html



Consumer -Grade Electronic Radon Monitors  

There are digital radon 
monitors for homeowner 
testing:

Å #;H»N <? =;FC<L;N?>
Article: https://iopscience.iop.org/article/10.1088/1361 -6498/ab96d6

Library Detector Programs : https://takeactiononradon.ca/resources/lending -programs/  

Purchase Radon Test Kits : https://takeactiononradon.ca/test -for -radon/radon -test -kits/#buykit

https://takeactiononradon.ca/resources/lending-programs/
https://takeactiononradon.ca/test-for-radon/radon-test-kits/#buykit


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



https://takeactiononradon.ca/radon -reduction -sweepstakes -report -2018 -2019  

Radon
Levels
BEFOREand
AFTER
Mitigation

200 Bq/m 3 = #;H;>;»MGuideline 100 Bq/m 3 = World Health Organization  (WHO)
Guideline

https://takeactiononradon.ca/radon-reduction-sweepstakes-report-2018-2019


Radon Prevention and Barrier Systems

Pam Warkentin



Owens Corning 
FOAMULARá 
RadonBARRIERã

Considers basement 
building science ¶ 
addressing occupant 
comfort, indoor air quality, 
and safety.



Radon Control 
with Walltite
https://walltite.basf.ca/pdf/Protecting%20Homes
%20from%20Radon%20 -%20Brochure.pdf

https://walltite.basf.ca/pdf/Protecting%20Homes%20from%20Radon%20-%20Brochure.pdf
https://walltite.basf.ca/pdf/Protecting%20Homes%20from%20Radon%20-%20Brochure.pdf




Sumps

ÅPrefabricated sump covers come 
with holes precut

ÅSump covers can be made from 
PVC or polycarbonate plastic

ÅLid seals can be purchased 
separately

ÅFor new construction, must have 
air-tight sealed cover installed



Radon Equipment and Floor Drains

http://www.radondetect.ca/   Radon Detect Inc. Canada's On -line Radon Store

http://www.radondetect.ca/


Moisture/Air Barriers



Soil-Gas Retarder



Reducing Radon (Mitigation) 

Pam Warkentin



Radon Mitigation Systems

Å Installation easier with new construction

Å Needs more design and planning

Passive System Active System
Å Installation easier with existing 

homes especially side wall vented

https://www.canada.ca/en/health -canada/services/environmental -workplace -health/reports -publications/radiation/radon -reduction -guide-canadians -health -canada.html

https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/radon-reduction-guide-canadians-health-canada.html


Å Sub-slab depressurization systems reduce
radon levels by an average of over 90%

Å Cost ranges depending on the complexity 
of the house

Å Cost can range from:  $3,000 and up

Å Generally installed in one day

Å Most effective when installed by C-NRPP
Radon Mitigation Professional

Photos courtesy of C -CRPP and CARST



Radon professional must do communication testing

Photos courtesy of C -CRPP and CARST



A system can be installed 
CH ;H ºION-of -the -way' 
place, e.g. furnace room

Photos courtesy of C -CRPP and CARST



CAN/CGSB -149.11-2024 Radon Control Options for New Buildings



CAN/CGSB 149.11 - Level 1b and 1a: Radon Rough-In System

Fan Active System



CAN/CGSB 149.11 ¶ Level 2: Passive System Vertical Stack

Fan Active 
System



CAN/CGSB 149.11 ¶ Level 3: Active Radon Reductive System 
(ASD ¶ Active Soil  Depressurization)

ÅAKA Sub Slab Depressurization

ÅActive system with fan in attic or 
basement installation 

ÅNote: Pipe should be far enough 
away from eave to permit 
installation of fan and electrical



Photos courtesy of C -CRPP and CARST



Photos courtesy of C -CRPP and CARST



Questions to ask a Mitigation Professional
Å Do you have insurance?

Å What steps/tests will you complete before installing radon mitigation 
system?

Å What areas will be sealed?

Å How do you  decide which fan to use?

Å What clearances will follow for the discharge?

Things to look for in well -installed mitigation system
Å Did they seal around the openings  in the foundation?

Å Did they follow proper discharge clearances?

Å Is it properly labeled  (DO NOT UNPLUG)?

Å Did they provide leave behind information?



Building Code Requirements 

Toby Smith



National Building Code
Å Course  clean granular  material  under  slab

o No less than Y¾layer
o Less than 10% fines
o Void area content 35 -40% (ASTM E1465)

ÅWell -sealed sub-slab membrane
o Continuous barrier
o Sealed in all areas to prevent air leakage
o Including sealed floor to wall joint

Å Sealed Sump Pit
o Sealed with an airtight lid

Å Radon rough -in for future installation
Å Ideally minimum VW¾above floor
Å Sealed, capped and labeled in above floor

section
Å In location for future installation of

mitigation system

NBC applies to all provinces and territories, 
except BC. ON must meet NBC by Jan 1, 2025.

NBC 9.13.4. - Soil Gas Control



Refer to:

Appendix Note A -
9.13.4.3.(2)(b) and (3)(b)(I) 
Effective Depressurization

Å Acceptable configurations for 
extraction opening in a 
depressurization system



Current BC Building Code

Å Includes a CAN/CGSB 149,11 Level 2
install ation

Å Includes a ll measures from National Building 
Code

Å BUT radon pipe must exit building envelope



Radon Rough -in

Radon rough -in pipe is meant to extend to  the outside with a fan, if required.



What's Coming in the Future? 

ÅProposed change (PCF 1713) for NBC 2025 (Adoption ~2027)

ÅRequires all new homes to have passive stack installed

https://codes.nrc -cnrc.gc.ca/en/certifications -evaluations -standards/codes -canada/codes -development -
process/proposed_changes.html

https://codes.nrc-cnrc.gc.ca/en/certifications-evaluations-standards/codes-canada/codes-development-process/proposed_changes.html
https://codes.nrc-cnrc.gc.ca/en/certifications-evaluations-standards/codes-canada/codes-development-process/proposed_changes.html


Communicating with Customers 

Toby Smith



Role of the Energy Advisor
ÅEAs can improve =FC?HNM» B?;FNB <S CH@ILGCHA NB?G

about radon during an assessment

ÅEngage in a health -focused discussion, highlight 
testing for radon is a cancer prevention measure

ÅFor renovation clients:

ÅInform clients about radon and encourage testing 
before  starting a renovation as a mitigation system (if 
needed) can be more easily installed at less cost

ÅShare information about mitigation strategies to 
prepare them for potential mitigation decisions after 
testing

ÅRecommend more testing after  renovating as radon 
levels can change

Homeowner Resources

ÅHealth Canada: Radon 
and Energy Retrofits

ÅBetterhomesbc.ca
 

https://www.canada.ca/en/health-canada/services/publications/health-risks-safety/radon-energy-retrofits.html
https://www.canada.ca/en/health-canada/services/publications/health-risks-safety/radon-energy-retrofits.html
http://Betterhomesbc.ca


Role of the Energy Advisor

ÅERS procedures do not require  EAs to specifically mention radon

ÅNRCan provides standard text in RUR about radon and where to 
access information. It considers homeowner responsible for radon 
testing

ÅBEST PRACTICE :  Inform clients about radon and what they can do

ÅRefer h omeowners to professionals at CARST or C-NRPP

ÅNOTE: CACEA was advised by their preferred insurance provider that 
currently, their Errors and Omissions insurance policy would cover 
related claims



Ontario Home Warranty and Radon

ÅWithin first 7 years of a newly constructed home , if radon gas exceeds 
Health #;H;>;»Macceptable levels of 200Bq/m 3,Tarion will cover
mitigation costs up to  $15,000 using a C-NRPP Mitigation professional

ÅNote it is the builder who pays the bill

ÅFor an accepted claim, the homeown er must  supply test results  to show 
test was conducting properly

https://www.tarion.com/homeowners/
your -warranty -coverage/radon -and-
your -warranty

https://www.tarion.com/homeowners/your-warranty-coverage/radon-and-your-warranty
https://www.tarion.com/homeowners/your-warranty-coverage/radon-and-your-warranty


Resources 

Anne -Marie & Pam Warkentin



CARST -
Canadian Association of Radon Scientist 
and Technologist

Provides:

Å Resources for homeowners

Å Training for radon professionals

Å Source for measurement (testing) and mitigation 
professionals

Å Visit  https://carst.ca

https://carst.ca/


C-NRPP: Canadian National Radon 
Proficiency Program
Radon training  and certification program  for  radon  professionals certifying  Radon 
Measurement and Radon Mitigation Professionals. Visit https://c -nrpp.ca/

Å C-NRPP Measurement Certification
16hr online course

Å C-NRPP Mitigation Certification
24hrs online and in -person course plus full hands -on 
mitigation install; Measurement is a pre -requisite

Å C-NRPP CRNCH
Controlling Radon in New Canadian Home course for 
New Construction 4 -6hrs online and in -person course

Å Real Estate Certificate Course
2x 1-hr sessions

https://carst.ca/


Radon Guidelines and Standards

Guidance Documents Best Practices Standards



Resources and Information

HRVs/ERVs and Radon Homeowner Information

Web-based Builder 
Information

EA InformationReal Estate Landlord and Tenant Information



Bulletins


