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I help clients "take control of their health”

Inspection

INCLUDES (
BACTERIA + '
ENDOTOXINS @b )

To All of These
Questions?

What is the What kills more What should all What cancer-

. leading cause of Canadians than homeowners test, causing gas is
Optlona/ Dust Tests for... lung cancer in car accidents, but MOST DON'T?  often higher in
NON-SMOKERS? house fires, cm_d NEWER HOMES?
Animal & Food Allergens | Toxic Particles carbon monoxide

COMBINED?

Inspection

INCLUDES
GEOPATHIC Fields

If You Have
in Your Family...

YesHealthyHome.ca
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Why is radon a concern? oo

SOurce of
mOrtaIity Q

v' Lung cancer is by far the leading cause of :
cancer death in Canada (1 in 4). ”

v Radon is the #1 cause of lung cancer in non-smokers
(#2 cause in smokers) responsible for over 16% of all
lung cancer deaths. Smoking risk ¥ Radon risk A

v' For each 100 Bg/m? increase of radon exposure there
isan 11% to 19% increase in certain lung cancers.

Typical annual mortality in Canada:

house Ca rbon

fires monoxide car accidents 1898

109 300

radon 3200




Why is radon a concern?

v The highest priority indoor carcinogen
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CAREX Canada risk estimates for indoor air carcinogens show
that radon gas is the highest priority exposure in Canadian settings. CAR EX

Setton E. ¢f ol "Risk-bused Indicators of Canadians’ expomres 10 Saviconmantal Corinoaans.” Erviron Mowth 2015.12(1)15 CANADA
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v" Youngest population exposed to highest levels

Why is radon a concern?




Why is radon a concern? Lack of

AcCtion

Early symptoms of fever
fatigue

carbon. vomiting
monoxnle ‘hear.‘@'la\che

poisoning feel a lot like the flu D @
e ‘

Test for radon?

Loarn more
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Why is radon a concern?

Radon Potential Map
British Columbia

Relative Radon Hazard*

BC Building Code 2018: "For locations identified in this
table as not requiring a radon rough-in, there is not
sufficient evidence to determine an elevated risk of
the presence of indoor radon levels exceeding Health
Canada guidelines at the time of publication.."

Campbell River Not Required

Requiring Radon Rough-Ins (see Article 9.13.4.2.)"

Carmi Required ‘ming part of Appendix C

Castlegar Required Radon Rough-In Required/Not Required

Chetwynd Required

Chilliwack Not Required

Clearwater Required

Colwood Not Required

Comox Not Required

Coquitlam Not Required

Courtenay Not Required

Cranbrook Required

Crescent Valley Required

Crofton Not Required

Dawson Creek Required

Dease Lake Required

Delta Not Required

Dog Creek Required

Duncan Required




Why is radon a concern?

| CANADIAN Residential
To date, no surveyed region or

city in Canada has been found Radon Gas EXpOSU re
to be free of high

exposure risk )
19.0% (1in 5) are

over 200 Bg/m?3

32.4% (1in 3) are

NORTH ERN " between 100-199 Bg/m3

S
25.7.234%
Avg=100.8 Bq/m3 |

48.6% (1in 2) are
below 100 Bg/m?

WHOLE CANADA

PACIFIC __ATLANTIC
L | ¥ ‘ | E - -
155 15.9% | PRAIRIE | = 22 254°o
AVE=58.0 Ba/m? | ] CENTRAL Avg=96.6 Bq/m3
- | | 374 185% | | |
' Avg=108.3Bq/m® 22.7 20. 2% w
5 Avg—83 3 Bq/m’ |

OVERALL = 85.3 Bq/m3

(weighted by population)
3" highest average radon

as part of the Evict Radon National Study
(www.evictradon.org) * level for a country

Calculated using 29,550 long term alpha track
radon tests conducted between 2014-2020




Industry opinion /\ RESIDENTIAL BUILDERS
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Past unintended consequences due to inadequate government research include
leaky condo, as well as asbestos and urea formaldehyde insulation.

All were the result of fast-tracking energy efficiency in homes without due diligence.

The latest health and safety issue is toxic radon gas shown to increase in energy
efficient homes.

In 2017 the BC government enabled municipalities to fast-track energy efficiency
via the Step Code, despite concerns about radon.

Radon is site-specific and every home should be tested. Contrary to BC’s radon
map, there are no safe regions for radon.

Canada’s radon maximum of 200 Bg/m3 is likely unsafe over the long-term,
especially for children and those with health issues. The World Health
Organization’s maximum is 100 Bg/m3.

The lesson is municipalities do not have the expertise to fast-track building
codes. Their goals to be leaders in energy efficiency must not undermine
health and safety - the foundation of building codes.

VRBA continues to advocate for a single building code standard based on National
Code diligence supported by research, proven practice, and affordability.




National standards

"There are no areas of Canada that are radon free.
The level of radon in a completed home cannot be predicted; AN 95 €
hence all homeowners need to test their homes for radon"

loNaLE ©

Radon control options for new construction in low-rise residential buildings
CAN/CGSB-149.11-2019

"Remedial measures should be undertaken whenever the average annual
radon concentration exceeds 200 Bg/m3.

No [radon] level can be considered risk free. It is the choice of each
homeowner to decide what level of radon exposure they are willing to accept.

When remedial action is taken, the radon level should be reduced to a value
as low as practicable."

Radon mitigation options for existing low-rise residential buildings
CAN/CGSB-149.12-2017 (Reaffirmed January 2023)




Fi ial
Real estate regulator BCFSA Soitasautnority

Section 30 (Duties to Clients) & Section 59 (Disclosure of Latent Defects) of
the Real Estate Services Rules set out obligations for real estate licensees:

Advise Sellers and Landlords That Radon Levels of 200 Bq/m3 or

More Constitute a Material Latent Defect and Must be Disclosed to
Buyers and Tenants

Advise Your Buyer or Tenant Client of the Importance of Radon

Testing

Radon Disclosure Reminder

"If you are working as a buyer’s agent, it’'s a good idea to ask the

seller or listing agent if a radon test has been completed, and if so,
to see the results.

Potential buyers won’t discover radon levels through pre-purchase
inspections because testing takes three months to complete.”



Why is radon a concern?

| Pre 1980: Post 1980: CANADA / BC

I .
3 a 3 : + 2008 National Radon Program
i SWEdISh > Canadlan Canadlan > SWEdISh focused on eduction & research.

| buildings for radon buildings for radon * 2010 Radon rough-ins required for
new home construction (BC 2024).

l * 2020 BCFSA radon precaution
guideline of 200 Bg/m3 as a material
latent defect requiring disclosure.

+ 2024 OPTIONAL radon testing.

+ 2024 Home owner responsible for
radon testing and mitigation.

New Canadian
buildings have 463%
higher radon than
Swedish counterparts

SWEDEN
< Canada + 1979 Radon commission set up
O Sweden - 1980 Compulsory radon limits

» 1985 Local health authorities
responsible to test homes for radon.

, ' ' ' 1985 Subsidies for radon mitigation.
xqﬁg ,&966 'X910 \,g‘bg qug 7900 ,LQ\,Q ,Lg'lg 1993 Target to mitigate 80% o

homes over 400 Bg/m3 in 10 years.
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ak it . 1993 Long term target to reduce all
Building Construction Year buildings to below 50 Bq/m?.




Why is radon a concern?

S —

1in 4/,
houses built
2001-2020

1iné Canadian
houses built Residential
1961-2000 Houses
at or
1in8 exceeding

houses builf 200 Bg/m3
1941-1960 radon

Even Higher Risk

: 1in9
houses built
1940 and
earlier
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CANADIAN RADON exposure differs based on
when your house was built

Calculated from radon data and property metrics from 29,550 residential
properties as part of the Evict Radon National Study (www.evictradon.org)




Uranium (metal)

Where does radon come from? [

+ Half life of 4.5 Billion years

Radon (gas)
Inert, doesn't react. Can't be filtered

Moves by small pressure changes
Moves through materials, including concrete
Half life of 3.8 days

Radon decay products
Charged particles, float in the air
Stick to dust or surfaces
Can be (partly) filtered out




How radon gets into homes

Stack effect
 Active in every home

» Creates negative pressure
(suction) at the foundation

Exhaust appliances

» Create negative pressure




How radon gets into homes

Foundation gaps

Perfect sealing is difficult to achieve.

Many foundation penetrations.

Concrete shrinks + cracks as it cures.

Radon levels increase after new construction.

A finger size gap can create a radon problem.

Exposed soil or rock Cracks or flaws in  Around utility penetrations
in crawlspaces foundation walls and support post

Hollow objects
such as support

Cracks or flaws

/ in floor slab

Floor/wall joints Floor drains & sumps




How radon gets into homes
Foundation gaps "

——

 Smoke tests




What affects radon levels?

Larger footprints.

Taller ceilings.

Fewer storeys.

Newer windows.

Roof insulation with high R values.

Heat recovery ventilators (HRVS).

Newer construction.

https://evictradon.org/




What affects radon levels?

« Open or close a window

Radon
(Bg/m3)

0

05/26/2023 05/26/2023 05/26/2023
12:55 17:55 22:55

05/27/2023
03:55

05/27/2023
07:55




|1 L1. Soil gas barrier + soil

Radon reduction strategies |depressurization “rough-in’

Ventilate

Radon reduction: 30 - 709 |ng area No

= testing
required

RadonX capped
rough-in stub

RadonX perforated
gas collection pipe

L3. Active
depressurization

Radon reduction:
50 - 999%

‘{:T 50y Radon reduction: 40 - 90

g testing
r required

RadonX

L2. Passive o
depressurization = '

vent stack \

RadonX perforated ..
gas collection pipe “ RadonX perforated

gas collection pipe




Radon reduction strategies
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Radon reduction strategies
L3. Active depressurization

v' Sub slab
/|sealant v Sub membrane

#

ghe;i"ﬂadan System"
_ iJSuctiﬂn point outlet

Soll gas barrier sealed
- to wall and at suction
14 point outlet

o o0 o o200 O ;Pe:fnratedpipe

under membrane

] T ..-"'- 1
_{l%fﬂ:e[ "Radon System” |—I‘Di_r|': Crawlspace
{ a————|Concrete floor

rie - 2 Soll gas barrler

Gas permeable layer

Iseatant — Sub-slab piping installed during construction according to 7.1.2.7
ealan




Is a rough-in enough?

Suitable
sealing tape

The Halifax Study (2022)

« 2010 building code: sub-slab Level 1
depressurization rough-ins required.

« Did it reduce indoor radon levels?

WITH Level 1
rough-ins

Radon level (Bq/m3) Home construction period

2001 to 2010 2012 to 2021

Number of homes Percentage (%) Number of homes Percentage (%)
under 200

200 to 600

over 600

2024 BC Building Code: requires a radon pipe terminating outside (Level 2).




BC building code 2024 L2. Passive

Floors-on-ground shall accommodate the future
installation of a subfloor depressurization system

by installing a radon vent pipe that:
v’ can be connected to a depressurization fan
v' terminates outside the building*

v is clearly labeled every 1.8 m and at every R

gas collection pipe

change in direction.

* Because the BCBC specifies this is a rough-in for a
future active depressurization system, the radon pipe
can be side-vented, unlike a passive depressurization
system that must be roof vented for stack effect.

+ Home owner gets a long term radon test kit (testing is optional).




How can you help clients?

Duty to inform

« Radon is a primary risk for lung cancer.

« Radon exposure is increasing in newer homes (on average).
« Radon testing is easy, remediation can be highly effective.
 Reduce radon to as low as reasonably achieveable.

Duty to disclose
« Radon over 200 Bg/m3 is @ material latent defect.

But wait...
» IF radon testing is not required, should we be...
« Passive: wait for the buyer to ask about radon?

« Active: recommend radon testing?




Being passive will become less effective
More radon rough-ins + vent pipes = more radon questions

What's

that for? meant to

tell you...

CAUTION!

RAD TEM
F°rf ON ROUGH"N SY?‘eeded

Utyr,
€ radon mitigation system "

Do

|

NOT OPEN PIPE
For Test Your Home for Radon @
58 e information: Ela%s
7.:?03;7-2 366 %gg"

ech.ca




Active radon testing has an advantage
Because... a home's radon "performance" is not fixed

Same home, very 2 0 0

different test result
Bq/ m3 Bq/m3

Depends on lifestyle, ventilation, appliances, renovations...




You can add value
By optimising the radon test result

Long term test 90+ days Short term test 4 days

HOURLY +

AVERAGE AVERAGE

NORMAL "/ radon from

house , each alpha

conditions Radon Detector track

; lll “ I detector

Ll

N 103 880 100 B

yoyf@donova AR

CLOSED
house BUT
. radon from
mechanical

1ani each
ventilation continuous
OK

monitor

NOT for
radon radon

control control
decisions In your control decisions

v Ventilation rate
v Basement sealing
v" Air ducts / louvres
v Foundation cracks
v' Elevator shafts etc...




This provides a reference for the buyer
Because the radon test conditions are in the report

House circulation fan was ON Fresh air intake was Heat pump air handler on
functioning ground floor

Advantages
v" Discloses how to get a certain radon level » NOT RANDOM
v' If buyer tests under different conditions » NO CONFUSION




Permanent monitoring (radon/humidity/C0,/VOCs)

Alarms for unexpected changes (renovations).

Convenient dashboard access.
Diagnose ventilation problems (HRVSs).
Avoid fungal growth issues (humidity).

Avoid cognitive dysfunction (CO,).
Control toxic chemical exposure (VOCs).
COMBINED, COST-EFFECTIVE SOLUTIONS

N N N N N SN
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Questions or comments?




