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An information session to equip EAs with:

 Anunderstanding of radon as it applies to
retrofits and new construction

Purpose  Build awareness about radon with clients

 Enable EAs to provide knowledgeable
Information that contributes to informed
decisions and actions
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In the News and In Your Mailbox

National radon study shows higher levels, RADON cas @ll%
exposure to radioactive gas in homes CAUSES LUNG CANCER “d KN W VEMBER
An estimated 10.3 million Canadians living in houses with high radon, expert says Ginilon ik I evers Rome in Cabnstes Long taces avpasiine:

to high radon levels is the #1 cause of lung cancer in non-smokers,

Get in the know about radon and
lung health this November! Spread
the word during Radon Action month
and enter to win prizes!

TEST JAKE
Px&&:ﬁf Follow the “ﬁc;rlcz\r: is Enter Contest Learn More
radon test kit ";',f;""e:'l";';‘ﬁ'zmd high, lower it. Reducing

radon saves lives!

[ £ ] Lung cancer is the most common cancer in Canada and has
Bill Graveland - The Canadian Press - Posted: Oct 23, 2024 1:09 PM EDT | Last Updated: October 23 a low survival rate.

......
sssss

ARE YOU AT RISK?
Radon is an invisible, radioactive gas. The only way to know
if your home has a high radon level is to test.

Protect yourself and your family.

%@ Testvoutrho:;eto:ay. Take ACtion On Radon
' ' https://knowvember.ca/en/

Find out more:
www.canada.ca/radon

8 Ld R

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
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.

Fadonenters a home through <o
with the ground and <an build up ??

elevated [evels.

Images courtesy of CARST



Measuring Radon

« Becquerel (Bq) = measure of radioactive
decay

m - 1Bqg/m3 =1radioactive disintegration per
second per cubic meter of air
« Radon gas = invisible, tasteless
and odourless

« Testing is only way to know how muchisina
building




C-NRPP Radon Map

« A tool but not absolute

f\
A "NCR-C

C-NRPP

CANADIAN — NATIONAL RADON PROFICIENCY PROGRAM
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https://c-nrpp.ca/radon-map/?center%5B%5D=58.81374171570782¢Cer%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?

« Health Canadarecommends
testing all buildings and high
levels reduced

FIX HOW: When above 600 Bg/m?®,
take action to REDUCE radon levels
within one year.

« Government of Canada 600
recommends action when 91-
day tests are above 200 Bg/m3

FIX S00M: When between
200 - 600 Bg/m?,
REDUCE radon levels
within the next 2 years.

~ — 200
Bl st Aanadd If your radon level was below

200 Bg/m?,
RA N GAS
sider retesting within the next 5 years.

IT’S IN YOUR HOME Com

if you have not tested your
home for radon,
visit TakeActionOnRadon_ca/test
to find a radon test kit.

Image courtesy of CARST/Take Action Campaign



Health Effects

Anne-Marie Nicol & Pam Warkentin
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Health Impacts of Radon

Inhalation
of radon Alpha
and radon Particle
. decay
“o e ! products

Radiation Damage to
DNA

Damage to the DNA = Mutation = Cancer
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ANNUAL DEATHS IN CANADA
@  Number of deaths from radon-induced lung cancer
@  Number of deaths from Gar accidents

& Number of deaths from carbon monaxide®

@ Number of deaths from house fire’




DONATE AboutUs Contact French

BREATHE

the lung association

Lung Health v  Lung Researchv Get Involvedvy Newsv
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LUNGS MATTER

Financial support for
home radon
mitigation
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Radon is the second-leading cause of

lung cancer in Canada...it can also be

Lungs Matter

Home Radon Mitigation Grant Program
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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:
« Complete a 91-day long-term test (not a digital monitor)

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

CACEA



Renovating home can change radon levels

Increased air tightness may concentrate
radon levels

Some types of ventilation may reduce radon

Energy levels, others not

Efficiency * Important to understand what is happening
inside the home = BUILDING SCIENCE!

Upgrades and

Radon ot = ) —

BEFORE RENOVATIONS

NET ZERO RENOVATIONS PILOT HOME POST-RENOVATION DETAILS

Image courtesy of the Canadian Home Builders’ Association



 Air pressure changes inside building because of:

o Temperature
o Wind
o Mechanical effects

« 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.

 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.

 Soil saturation from rain and snow cover can
increase levels



How radon
enters a house

Radon
In weli
waler

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

When air pressure inside a building
becomes lower than in the soill
surrounding the foundation, it draws
In gases, including radon, through:

construction joints

gaps around service pipes
support posts

floor slabs

floor drains, sumps
cracks in the foundation

walls and openings in concrete
block walls



Unclosed voids at the top Exposed soil or rock Cracks or flawsin  Around utility penefrations
Undlosed voids at the of interior block walls which in crawlspaces
top of exterior walls pene

foundation walls and support post

gre lhoﬁoordub

Radon - Reduction Guide for
Canadians, Government of Canada

posts

GO ke \ | Hollow objects
i ! Y /such as suppor

o1

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

Cracks or flaws
in floor slab

Crocksthroughthe | /5 AN Pores in the face of

7 Floor/wall joints Floor drains & sumps
blocks or along AN ) blocks I s
i Floor/wall joints (:
Entry through Sanitary Pipe Openings Furnace

/ N . |
\ - —
[ )f Entry at Wall-floor joint
Air Forced to |Sub-slab Fill

Figure 6 (above): Mainline backwater valve
(Source: ICLR)

= SRA———ingy

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

Figure 6 — Radon Entry Routes for a Slab on Grade Foundation



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

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

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

Exhaust fans can depressurize home
These situations can be harmful

HRVs and ERVs may be out of balance
If improperly installed, if modifications

were made to ducting or vents, or units
aren’t properly cleaned and maintained

Regular filter cleaning is important for
maintenance but often neglected

Heat Recovery Ventilator

Filter Indoor Qutdoor

Stale air - l ! Fresh air
from inside * * from outside

Fresh air g Exhaust
to inside ' ' ‘ to outside

Heat Exchanger Fan |

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




Summary
Don’t Do ThIS

» Continuous air barrier helps to
keep radon out

« Balanced ventilation ensures
no negative pressure which
might increase radon levels

 Radon diffusion is a small part
of the problem

: 7 A
& Air flow ) Positive air pressure
& 2

4\ Airinfiltration (= Negative air pressure




Harrison; R. 2010. Courtland Place Passive Holse
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https://bclung.ca/lung-health/radon/radon-and-energy-efficiency/




What housing factors increase radon levels?

Activities that “seal up” homes

 More airtight double or triple glazed windows

« Air Sealing- Weatherstripping

« Continuous Insulation or Cavity Insulation with new Air Barrier

Increasing Air tightness influences gases ol |
« Switzerland (Meyer et al 2019, Yang et al. 2020) u z 1

o Radon levels ~2x in retrofitted homes (p<0.05) |
o |Impacts of retrofits greater in high radon regions

« UK (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)

« Targeted atlow-income housing
« Average energy cost reduction: $283.00
« Supportlocal employment

Review of program (Pigg et al 2018, Francisco 2020)
514 homes across USA radon zones
o Pre-and post- weatherization measurements
o Control homes included
o Short term (7-day) radon measurements

Results

« Small but statistically significant impact on radon
levels after weatherization (avg 0.44 pCi/L=16 Bq/m?3)

« Greater impacts in higher radon regions

ORNL/TM-2020/1769

Building Assessment of Radon
Reduction Interventions with Energy

Retrofits Expansion (The BEX Study):
Final Report

IR
——— | T e e |
\

— OAK RIDGE NATIOAL LABORAT m

MA? Lo
AN GER R AR

A T
P =,
e - o Y I g

Paul W, Francisco
Stacy Gloss
Jonathan Wilson
Yigang Sun
Sherry L. Dixon
Zachary Merrin
Jill Breysse

Ellen Tohn

David E. Jacobs

Approved for public release.
Distribution is unlimited.

September 2020

https://www.energy.gov/sites/default/files/2021/01/f82/WAP-
fact-sheet_2021_0.pdf
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Testing Procedures
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| Short-term
Monitoring
False Alar

—e

* |[ndoor radon levels can change, even
over a 24-hour period

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

(<)
>
@
]
O
©
4]
oc

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

« Measurements gathered over 90
days provide better estimate of
annual average exposure

NOTE: Testing should be done during the heating season.

Image courtesy of CARST



Radon Testing Devices

C-NRPP lists approved professional
devices:
« Alpha Track devices
 Electretlon (E-Perm)
« Continuous 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 lon
(E-Perm)

Continuous
Radon
Monitors



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

b

| IH




Consumer-Grade Electronic Radon Monitors

Journal of Radiological Protection

PAPER = OPEN ACCESS
A comparison of consumer-grade electronic radon monitors

Pam Warkentin (), Erin idl"'}";- Oghenekome Michae ! and Brian E-J'c:r'wdalz'

Published 21 October 2020 - © 2020 Scociety for Radiological Protection. Published on behalf of SRP by IOP
Publishing Limited. All rights reserved

Journal of Radiological Protection, Volume 40, Number 4

There are digital radon
monitors for homeowner

. Can’t be calibrated

Citation Pam Warkentin et al 2020 J. Radiol Prot. 40 1258

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

Canadian National Radon
Proficiency Program

2023 Intercomparison Report

Passed
C-NRPP
Performance
Test
For more
details click
here.

The following devices are not recommended by C-NRPP TGS e e
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W Radon Level After Mitigation
W Radon Level Before Mitigation

CACEA


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

Radon Prevention and Barrier Systems

Pam Warkentin
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Owens Corning
FOAMULAR®
RadonBARRIER™

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

TYPICAL BASEMENT FLOOR TO FOUNDATION WALL
JUNCTION COMPLYING WITH BUILDING CODE
SEALING REQUIREMENTS

extenor wal

damp proofing

flexible seafant
frequired as per NBCC)

= WALLTITE® CMO1

as a thermal break
3 WALLTITE® CMO1

3B 100 mm granudar fll

- N Wih gectexie, or .

7 115 mm granuar fil M —
WALLTITE® CMO1 sprayed directly on gravel for under siab

WALLTITE® CMO1, when used as a soil gas (raden) bamer has been evaluated by CCMC to comply with:

Santence 9.13.4.2.(1), Protection from Soil Gas Ingress (air bamer system for floor assemblies) and as an
altermative solution to:

Sentence 9.25.3.6.(1), Air Barrier Systems in Foors-on- ground (6-mil polyethylene)

Sealing the joint between the foundation wall and slab with a flexible sealant provides additional control
of air leakage to satisty the requirements of Sentence 9.25.3.6(5).

For more information refer to CCMC 14152-R

ALTERNATIVE BASEMENT FLOOR TO FOUNDATION
WALL JUNCTION

extanor wal
damp proofing

WALLTITE® CMOD1

100 mm granular
fil wath gaotextie,
or 115 mm
granular fil

WALLTITE" CMO1 applied on basement walls and under slab



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

0 4" radon pipe under slab; capped,

R A@ BLOC K™ labelled, and venting to exterior.

Q Poured concrete floor slab.

™ 5 Radon Block™ polyethylene
Ranon Guarp membrane.

— a Radon Guard'™ structural under-slab

ventilation + insulation panel.

Poured concrele
{loor slob

Vopour barrior o3
por code

© Undisturbed / compacted ground.

Radon
Guard"™
Insulation

= Laval, Undisturbed
or compactod soil

Residential Commercial

Radon + H,0 vapour = ‘, _,..-..3..-..

PERFORMANCE VS PRESCRIPTIVE SOLUTIONS b* N




Sumps

* Prefabricated sump covers come
with holes precut

« Sump covers can be made from
PVC or polycarbonate plastic

 Lid seals can be purchased
separately

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




Radon Equipment and Floor Drains

Flexzia Rubber Flange dia. 8 in,
Trim off axcass onca installed N

has beean
included as
a radon
mitigation
taechnigue

Existin
Sarainar 1a

The “F-Series” Balow
camn be usad im
homeas where
sub-siab suction

Dapth
325 une

Balow Grada
WWedih 1.7 am.

RadonykDe

CANADA TOLL FREE: 190

tgpt

Enerkepword.. atvanced seach Signin - Register = Wish ls

07551145 Interationa: 7

Cart is empty

Radon Professionals

Radon Testing (5)

Radon Fans (13)

Flexible Couplings (7)

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



http://www.radondetect.ca/

Moisture/Air Barriers

| FEE ]




Soil-Gas Retarder




Reducing Radon (Mitigation)

Pam Warkentin
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LEVEL 2 FULL PASSIVE
VERTICAL STACK

Figure 7.2b — Level 2 — Full passive vertical radon stack

Radon exhaust fan -
located near outlet

Exhaust pipe
tightly sealed

Pipe cast
into slab

~a— Granular material

Exhaust pipe
tightly sealed

Pipe cast
into slab

- Granular material


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

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

Cost ranges depending on the complexity
of the house

Cost can range from: $3,000 and up
Generally installed in one day

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
In an ‘out-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

Radon rough-in system for active soil depressurization — (CAN/CGSB-149.11) — requirement for a
passive stack (Level 2) or active system (Level 3). Level 1 systems include a gas permeable layer, soil gas
barrier and soil gas collector. The barrier reduces the convection and diffusion of radon from the ground
into the building. The soil gas collector is connected to a solid pipe that is accessible above the finished
floor. There are two options for the installation of a Level 1 system based on the termination of this pipe,
either Level 1a, where the pipe is capped and sealed within the building (typically above the floor of the
lowest level), or Level 1b, in which the pipe extends outside through a rim-joist or sidewall where it is
capped. The authority having jurisdiction may already require a Level 1a system for future radon mitigation
in a building.

Passive vertical radon stack (includes Level 1a plus a stack) — (CAN/CGSB-149.11) — requirement

for an active system (Level 3), includes Level 1. Level 2 features a stack which runs vertically up through
the building and exhausts above the roofline. The system reduces indoor radon gas infiltration into the
building through passive soil depressurization due to the stack effect. This does not require electrical
power. Research has demonstrated that Level 2 systems have reduced indoor radon gas concentrations
by 40 to 90%*¥. The authority having jurisdiction may already require a full passive vertical radon stack
for radon mitigation in a building.

Full active soil depressurization system (includes Levels 1a and 2 plus an ASD fan or Level 1b
plus an ASD fan) — (CAN/CGSB-149.12) - includes Level 2 or Level 1b. This is the most effective radon
control system, requiring an ASD fan to operate continuously to provide active soil depressurization. A
reduction of the indoor radon concentration of approximately 90% or more (in the case of high indoor
radon gas concentrations) can be obtained by installing a properly implemented Level 3 [full active (ASD
fan driven)] radon control system. Level 1b and Level 2 systems as described in this standard can be
upgraded to a Level 3 system by the addition of an ASD fan as outlined in CAN/CGSB-149.12.




Figure 2a - lllustrative diagram of a Level 1a radon rough-in system and its three components

Figure 3 — lllustrative diagram of a Level 1b radon rough-in system and its three components

— Suction point
Radon rough-in A (location on slab)
pipe (extended) ' :

with sealed cap Suitable

sealing tape

Joist header

Concrete

Soll gas bamier /P

Gas permeable
Sealing of soil gas layer Soil gas collector
barrier according to 7.1




Figure 10 — Level 2 system — lllustrative example of a passive vertical radon stack (not to scale)

Stack outlet and mesh

Requirement for insulation
above roofline according to
Table 3
— Insulated section of stack
in unconditioned space

CACEA
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Photos courtesy of C-CRPP and CARST



Photos courtesy of C-CRPP and CARST



Questions to ask a Mitigation Professional

« Doyouhaveinsurance?

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

« What areas will be sealed?
. How do you decide which fan to use?

« What clearances will follow for the discharge?

Things to look for in well-installed mitigation system

. Did they seal around the openings in the foundation?
. Did they follow proper discharge clearances?
. Is it properly labeled (DO NOT UNPLUG)?

. Did they provide leave behind information?



Building Code Requirements

Toby Smith
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National Building Code NBC9.13.4. - Soil Gas Control

17

Course clean granular material under slab
o Nolessthan4” layer
o Lessthan10% fines
o Void area content 35-40% (ASTM E1465)

Well-sealed sub-slab membrane
o Continuous barrier

o Sealedin all areas to prevent air leakage
o Including sealed floor to wall joint

SEALED SUB SLAR « Sealed Sump Pit
e erinag o Sealed with an airtight lid

the whole area and is sealed in all
areas to prevent air leakage.

Radon rough-in for future installation
* |deally minimum12” above floor
 Sealed, capped and labeled in above floor

NBC applies to all provinces and territories, section

except BC. ON must meet NBC by Jan 1, 2025. « Inlocation for future installation of
mitigation system




Refer to:

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

 Acceptable configurations for
extraction openingin a
depressurization system

centre of floor slab

permanently sealed cap
radon labeled on pipe

: Yy
granular material - ¥
end of pipe open to 5
FRinimum gas permeable layer i
b’ [
centre of floor slab  pormanently sealed cap —Fragen v
# radon labeled on pipe_— »
L v T T s B ‘J — 1 +
B ¥ . = s
_ N L R r

air and soil gas
barrier
100 mm
minimum

exhaust pipe

end of pipe open to
gas permeable layer

centre of floor slab

radon permanently sealed cap
«— radon labeled on pipe

| J minimum
end of pipe open to

gas permeable layer

membrane sealed to
foundation wall with
flexible sealant

EI0EG20




Current BC Building Code

Includes a CAN/CGSB 149,11 Level 2
installation

Includes all measures from National Building
Code

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?

 Proposed change (PCF 1713) for NBC 2025 (Adoption ~2027)
 Requires all new homes to have passive stack installed

1713 Passive Vertical This proposed change adds NBC20 Div.B
Radon Stack requirements for radon 9.13.4.
mitigation by use of a passive
vertical radon stack in dwellina

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

CACEA



Role of the Energy Advisor

« EAs can improve clients’ health by informing them
about radon during an assessment

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

« Forrenovation clients:

* |Inform clients about radon and encourage testing
before starting a renovation as a mitigation system (if

needed) can be more easily installed at less cost
Homeowner Resources

« Health Canada: Radon
and Energy Retrofits

« Share information about mitigation strategies to
prepare them for potential mitigation decisions after

testing

« Betterhomesbc.ca

« Recommend more testing after renovating as radon
levels can change



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

 ERS procedures do not require EAs to specifically mention radon

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

testing
« BEST PRACTICE: Inform clients about radon and what they can do

 Refer homeowners to professionals at CARST or C-NRPP

« NOTE: 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

« Within first 7 years of a newly constructed home, if radon gas exceeds
Health Canada’s acceptable levels of 200Bqg/m3, Tarion will cover
mitigation costs up to $15,000 using a C-NRPP Mitigation professional

 Note itis the builder who pays the bill

 Foranaccepted claim, the homeowner must supply test results to show
test was conducting properly

' Radon And Your Warranty

== | TARION

BUILDING CONFIDENCE

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

CACEA



CARST -

Canadian Association of Radon Scientist
and Technologist

Provides:
e Resources for homeowners
 Training for radon professionals

« Source for measurement (testing) and mitigation
professionals

 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/

« C-NRPP Measurement Certification
16hr online course

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

« C-NRPPCRNCH
Controlling Radon in New Canadian Home course for
New Construction 4-6hrs online and in-person course

« Real Estate Certificate Course
2x 1-hr sessions



https://carst.ca/

Radon Guidelines and Standards

Health
Canada  Cay

Santé

nada

Reducing Radon Levels
in Existing Homes:

A Canadian Guide for
Professional Contractors

Votre santé et votre
sécurlé... notre priorité.

Bl Ol &

Guide for Radon Measurements
in Public Buildings

(Workplaces, Schools, Day Cares,
Hospitals, Care Eacilities

Correctional

Guide for Radon Measurements
in Residential Dwellings

(Homes)

Canads

Santé
Canada

Health
Canada

i

Guidance Documents

Blae

C-NRPP Quality Control and Quality Assurance Manual for
Radon Sampling and Analysis conducted by Radon

and L ies

October 2018

C-NRPP Protocol for Conducting
Short-Term Radon Measurements in Air

Ocxcber 2018
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CARST Guideline for Conducting a Radon Screening
Assessment as Part of a Real Estate Transaction of a Residential
Dwelling in Canada

October 2018

Best Practices
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Gavrment Gousmament
of Canaca du Canada

CAN/CGSB-149.12-2017

Caragion Geoerd  Ofce des rormes
Standarcs Boars genérales cu Canada

National Standard of Canada

Radon mitigation options for existing
low-rise residential buildings

CANICGSE-145.112M5 CO-01

Draft Data: 2015-07-10
CANICGSB-143.11-2015
CGSB Committss 143-GR-5

Canadian General Stan

(((“ Standards Councllof
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Radon control options for new construction in low rise
residential dwellings
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Resources and Information

If my house has an HRV/ERV, do | sti
need to test for radon?

" ' y ‘ J March
RADON DISCHARGE PIPE
Understanding the Energy Use of a RADON MITIGATION FAN
An active mitigation system can lower radon levels n 3 building, but the fan must run '
continually. What impact will this have on energy consumption? =
ndoor s e i s i, inader 1 v enery. Deperding

b e oty o . Ty an HRV/ERV? o == e RADON FAN | ot
it An e oo o s conneny ok he o el 3 g vl it e ]
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Are you
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Understanding a Radon Mitigation System
the National Building Code includes
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Bulletins

How do | know that my neighbour’s radon mitigation system isn't affecting the

radon levels inside my house?

The most scourste way to determine levels ingide 8 home is to
test the home for radon using & long-term radon monitor. High
radon levels can easily be reduced.

To reduce radon levels, 8 rsdon mitigation system c:
installed. A CNRPP Cenified Redon Mitigation Professionsl T
wained 1o install & system i sccordance with all pertinent
standards and guidelines.

A radon mitgation system consists of 8 pipe extending from
below the basement floor slsb or membrane, up thiough the
interior where it connects to & fen, then temminates outside the
home in the radon discharge pipe. This method of radon
mitigation,

the siab and/or

Aveicn

radiosctive

neturally  occuring

ground

Redon s odourl
way o know yo
Exposure to el
linked to incres:
lung cancer.

16% of hung cand
radon exposurel
cause of lung e

membrane thus drawing the 80l geses out
through the installed system rather than allowing them to move | | Reden enters
from the and o
Health Cansds

The radon discharge pipe can be located st the side of s house
but

i ceder to prevent the radon ges from re-entering the house or
‘entering the neighbouring houses.

pipe is pointed at my house, how do | know it's not increasing

the radon levels in my house?

Research shows that radon disperses quickly once discharged

outdoors. Insteliations standsrds have set minimum clearsnce

distances for radon system discharge pipes to further ensure that

rador-laden sir doesn't re-enter the original house o enter the
[

radon levels within your home, you should test your own home
for radon. Detectors are eaeily available

be tested for rsd]

Table 1: Clearances

Minimal clearances for alltypes of radon
discharges Locations ceannces
Plasement of radon discharge pipes shal [P prapy—ey s
follow the reuired minima) clesrances
Weted i Table1 Cimaeamce to parmanantly cioser wiiow o
Chaarance 10 an cpanabie wincow o
discharge? learance from.a door hat may be opensd o
Fiing Houses with High o
emonsirstion CMHC March 2008, Sockl,
.5 Fgler . Cearanca 1 e corar o3
Atest case in Kenata in fal [r———— =
2007 proviced an opportuniey to test

Gepresurizatian Residentisl Radon
Mitpucion f Ko T Alibboateg: |
Comparisanof Abars rourd Levl (R

r

‘Clearancs ssove paved adewalt o
ocsted un publc proed

‘Charanzs abows grade fom & var
dock ora baicomy.

Radon Mlﬂglnm sue-suasy:am: st
Physios 2012 Brassard, M; Brascoupe, M;
Brazeau, G Faloomes, & Ottawa, B; Soott, &

verting companent

"Hortzonial siearance from am area |
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Radon

"-'N-mh'nﬂhru Semmaal M B frasimal avasabée clearancea fom =)
Falocemer, R Whyte,

Homeowner Bulletin:

Draft: March 2024

Understanding the Energy Use of a RADON MITIGATION FAN

Other questions? Feel free to contact C-NRPP Offices:
Ph: 204 798 9649 Tol free: 1-855 7226777

Email: info@c-nrpp ca

An active mitigation system can lower radon levels in a building, but the fan must run
continually. What impact will this have on energy consumption?

to other commonly used electric appliances.

An active radon mitigation system runs continuously to reduce the radon levels in a building to levels that are
p R L

All types of radiation exposure are considered using this principal, and radon is no exception. Once a radon
mitigation system is installed in a building, ensuring that it runs continuously is crtical.

The cost of running an electrical appliance
depends on how much electricity the appliance
needs (messured in watts [W]), how often the
appliance runs (several hours 2 day or
continuously), and the cost of electricity in the
region. In the chart to the right and in the table:
below, we've listed a variety of common
household appliances for comparison. The
chart provides a comparison of energy use and
the table details the energy costs as well. In
certain regions of the country, 3 variety of
electricity rates are available: we've used the
average rate for each region.

www.c-nrpp.ca

ph: 1-855-677-7222

Annual Energy Consumption of Common

Household Appliances

airConditoning - Cenral Ak

KRV (et rcovery ventiator)
Fadon Mcigaton Fan - argst fan
air Conttoning - Window Unit
Oehumiciter
Coffes maker e, warmer on
single serve Coffee aker
Radon Micgaton Fan- smallerfan
Table lamp (incandescent]
Tabe lamp (0]
sathroom ExhaustFan

KWhr/year

If my house has an HRV/ERV, do | still
need to test for radon?

‘The short answer is yes: if you havent already tested for radon, it's
very important to do so regardless of whether your home has an
HRV/ERV. Heat and energy recovery ventilstors (HRV/ERV) are
systems designed to improve indoor air quality by bringing fresh
outdoar air into a home while exhausting stale indoor air. The design
of these units allows for some heat (in the case of an HRV) or heat and
humicity (in the case of an ERV)

Heat Recovery Ventilator

indoor air and incoming fresh ai, in order to save energy. Depending:

t your radon levels
for better, for worse, inconsistently, or not at all. That's why it 50
important to test your home for raden!

HRV/ERVs must be balanced to function properly, which means that
the same amount of i is being brought into the home as is being
exhausted. When out of balance, 2 positive or negative pressure can

good first ste

Homeowner Bulletin:

C-NRPP Technical Bulletin

Mitigation in Multi-Unit

CHER? cartfie pr

sre t2 rafiect nigh standardz and ashics in

through the
manufacturer’s website or YouTube.

Continual Radon Menitoring and your HRV/ERV
1 you are using an HRV or ERV to manage your radon levels, we recommend that
continually measure your radon levels. If your HRV/ERV starts to become unbalal
You to increasing radon levels. The digital monitor will also alert you to season vari
find a lst of consumer-grade continual radon monitors reviewed by C-NRPP as p:

here: www.enroca

www.c-nrpp.ca
ph: 1-855-722-6777

info@c-nrpp.ca

becrated nthe home. Bothstustions can have hammiu sideeffecs. | | £ore K
they weren Dwellings
. o if the units
aren't i el g of the filters radon mitigd MNoveriber 2021
portant part of maintenan aremt redu
HRV/ERVs should be cleaned and balanced as | | B § When mitigating a multi-unit
per the manufacturer’s instructions. ‘such as consy dwelling, ensure you discuss
instal a rad

the process with the building
owner prior to starting
installation.

This bullesin i interded 12
et of s muki-unit dwelling

Muls-unit

mitigation professionsls when faced with 2 mitigs

their wark, and camply with recognized
standards of practics to protect public

heslth an safety. They communicate
Slesrly and sezurstaly with cznzumars
about their praces:

and the harméul
otz ofradan gaz

‘zbor

C-NRPP Technical Bulletin

and Gupbenes. Butklings with shared cwmershap or maimbenance such o o o,

stramzor

Family|

We recagnize thet communication in these situstions can be challenging and co we have developed 3

mayalse

Wien measuring raden in multi-unit dwelings, whenever possible, best practice &
Follwing Heslth Canaca's guidence an public Suildings, which incudes testing every] 5

“What iz racien” for. Ceveloped s
neighbauring unf: ta complate.

you can sk

s acceszsllaress conider mitigat
, - minimiz the pocentiol impace.on other unics and can be exteuted in eompliance et oy resricionn i
plsce. Optiors cxuld and euring -

nd g frthe builing ype. CHRPP Racon Miigation tramng ordy covecs ]

We recommend ¥

F ottt afthe it ent s condion.

When installing 2 mitigation system in 2 mutti-unit dwelling the follawing things had '

4 in
Before starting mitigation conduct an exterior izual inzpaction of the complex and consider the

Folkowing feasares which could increase the impectaf & radon mitigation system in one uni on ansther
1. Bemembar your client may not b2 the owner of the buiding, Talk 12 the swner, -
g 2y ¥ an wari © Unscsled Sump pit i the unit you ar= warking on has an uncsled sump pt this may be rue
i structure ¥ of otherunis,
time and coulé resut in fines from the awnerzhip grave. units anc a ik of sack drafting
© Chackfor svidence e s reshz belem)
2. Building: 2 syztemz. Many semi-d o M 't hot water tank and fum-:e or 2ny other combustion applience. look for vems.
" an this s g2z entryinto a b Guring the esterior inspection [cambustion solisnces present in a home wil incresce concern:
reeag o back raig)
When mitigzting these unis, best practice s to access all ground-contact levels B -

disgnostic tasting snd t 2nsure thet the mitigstion zyztem does not crests Back,
22 8 sertegy For communizating with sll
2nd expisin that the mest effective sirategy will alse benefit them by reducing

ffects on sther units. You zhauld

www.c-nipp.ca
ph: 1-855677-7222

info@cupp.ca

Hnn'mvenngj |k To axcesve eaeks which g provid ey 1o ceraianad s and
of bach drefing.

Determine if there i o strip footing (grade besm] between the unitz which would provids o barrier
limiting the sirfiow Batween the units; the structure of the party-wall Betwesn the unitz
zome imsight inta thiz, f the party wall iz woad there may nat be a faating,  the party walliz concr
it is fikely there & slza 8 serip footing Under the slab; best practices would be 1o ask the owner for

3

UL Hthere i no indication ofsirip fostings (grade beams) betwesn the units, locsts the suction ot ot
centre ofthelab, ar in end unis

toilbe near
sreszure st the paints of the Hiah connastad o other uniz, in arder 12 min
subesish cpace under adoining uniz.

mavemant in the

W Hyousre nsbie: g unitz. e
wrin(3), during disgnezsics snd sizo veri®y silaw sker inztalling snd turning 0 the radan mitgetien
fan.

V. We recommend that you includs s long-term radon manitor and s carian menarids detectar far the

neighbauring uritl:).

cnipp.ca

v,
ph: 1-855.677-7222

info@c-nrpp.ca




New Resources

WHEN WAS THE LAST TIME YOU TESTED YOUR HOME FOR RADON GAS?
YOU SPEND A LOT OF TIME AT HOME - ENSURE THE AIR IS SAFE TO BREATHE
YOU CAN'T SEE, TASTE OR SMELL IT - BUT YOU CAN MEASURE IT.
MEASURING RADON LEVELS IN YOUR HOME IS AS EASY AS:

: ® i m
By = -
*

0. O

TAKE Find a radon test kit provider at

ACTI O N www.TakeActionOnRadon.ca

ONRADGN e vonmomn ssswciomen

Postcard (French on reverse)

TESTED
FOR
R AD 4‘4 N
RADON
)« LE ‘MESURE
RAD%N

MESURE Window

TESTED
FOR
VARADON

www.TakeActionOnRadon.ca

. A (-:.II-M.IiI an Sociédé
Cancer
i Society

When was the Last time
you tested for radon?

o Test
Order a test kit and follow
the set-up instructions to
place it in your home.

0 Get Results!

After 91 days, return
the test to the lab
and get your results.

Reducing the risk of Lung
Cancer starts at the A
ground level.

Radon comes from the soil and enters I

buildings throuzh contact with the ground. B 5 m
The longer people are exposed to mdon, the

Ereates their risk of lung cancer. Ll - o
Testing for radon i the cnly way to = v - |

dedermine radon |evels in a buildng.

Fyour radon levels are high - they can be
lowered by irstalling a radon mitigation system. "

TAKE
ACTI DN A RndnnTe_:t kits can be ordered st
onRA

D@N takeactiononradon.ca

.TEOI /\

Poster (French on reverse)

canadienne

WHEN WAS THE LAST TIME
YOU TESTED YOUR HOME i
FOR RADON GAS? Help patients LU
. reduce thetr risk
of lung cancer. © seret o
Fadon xpoare the lecing cuce of kg cincar e @
on-smokers and sgnihcantly increases rick for andlge? your reuls.

When was the Last time you
tested for radon?
Every home in Canads, regardess of age o size

I Y Reducing the risk of Lung Cancer -
starts at the ground Level.
9 Get Results! OCCUPE | Pt somes o he ol cries i e
St SRS L _E ﬂ
to1he b and get your resuls. nnnn.mz grecter their fick of lung cancer. ‘lzmngfundnn " ]
s the oy radon levek in 2 bukding. - H

Free radon tests sre availible for penple who have besn
dizgnozed with lung camcer and their family mambar: —

‘apply for 3 Radon mitigation grant to help with
meducing radon levels in their home ¥ * T T

-

® L J
¥ P )
e Take Action! TAKE
IFleve 3 hgh - recuca them ACTIONSA  [odorletie anbeomonda
ONRADBN  rimmmesmn

Pull-up banner
(bilingual)

Medical Practitioners
Information (French
on reverse)

www.TakeActionOnRadon.ca

Also provides playing cards, carpenter pencils and
measuring tapes handed out at events.

https://knowvember.ca/en/

Order online: https://form.jotform.com/91975565858277

du cancer


about:blank
https://knowvember.ca/en/

Research and Papers

BC Lung Association

 Energy Efficiency and Radon: Making the Connection reviews academic
literature on the links between efficiency measures and radon.

 Energy Efficiency and Radon: Recognizing Legal Liabilities emphasizes
that the duty of care on personnel in the energy efficiency industry to
ensure they do not put clients at elevated health risk.

 Energy Efficiency and Radon: Gaps in the System analyzes current
energy efficiency system in Canada and reviewed building codes, green
building standards, as well as training and certification for energy
advisors and key grant programs.

https://bclung.ca/lung-health/radon/
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Questions?

CACEA



Thank you
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m C Ac E Canadian Association of
Consulting Energy Advisors

O M . To support a sustainable and recognized profession of
ur ISSION valued and credible Canadian Energy Advisors (EA).

Ensure credible, skilled members and be a valued,
OU r Mandate respected sector partner.

Includes EAs; suppliers; building community stakeholders; and
those in the process of becoming registered EAs. Members
are held to a high standard: E&O; 18 hrs CEC; Code of Ethics
and Professional Conduct; SO verification letter

Members across Canada access to:
 knowledge and information;

e asupportive network;

* aunified voice to influence change; and

« discounts to equipment, training, and more.

Cindy Gareau, Executive Director
manager@cacea.ca e 888-315-2774 « www.cacea.ca

Contact

| |ENERGY STAR
R-2000 B o w ’@


mailto:manager@cacea.ca
http://www.cacea.ca/
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