-

o,

 — -

=

an

1

Kanag

— S
a

-

Author

Noah Quastel, LLB LLM PhD

Director, Law and Policy, Healthy Indoor
Environments, British Columbia Lung
Foundation

In collaboration with the Air Quality Program
of the Central Okanagan and Interior Health

Funded by

THE &) Taw BC LUNG

FOUNDATION

OF BRITISH COLUMBIA FOUNDATION

January 2022



Table of Contents

EXECUTIVE SUMMARY .....ciiiiiiiiiiiiiimssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnsnnssnnnnnns 5
PART 1: SETTING THE CONTEXT .....ccciiiimecccssissrrrenmmccsssssssesssnnmmmsssssssessssnmmmmmsssssssssssnmmmmnssssssesssnnnmmnnnns 7
1. RADON GAS IS AHEALTH RISK ... ccciicciicicirssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnssnnnnnns 7
A WAL IS RAAONT ettt e e oottt e e ettt e oo bt e e e et e et e et e e n 7
b. Lung Cancer RiSKS fTOM RATON .......iuiiiiiiiiiii ettt e e e e e e e 7
C. TESHING TOF RATON ...ttt e e oottt et e e e e e ettt e e e e e e a e et 8
(o R 3 e T =T [ o USSR 9
2. RADON LEVELS IN THE CENTRAL OKANAGAN ..............o e cccn s s e s ss s s s s s s s s nn s 10
3. WHY LOCAL RADON ACTION IS IMPORTANT WITHIN THE CENTRAL OKANAGAN............... 12
= W [ ale (oo T N = TaTo Il U= U1 1 IO PERRRRP 12
@ T Y= T =T £ 1T P 12
Lo a1 S 1Y/ = TaT=Te 1= 0 o= o | P 12
d. Radon Mitigation is COSt EffECTIVE .......uuiiiiiiii e 12
o == UL T =0 U S 13
5. CURRENT RADON LAW AND POLICY THAT APPLY TO THE CENTRAL OKANAGAN.............. 14
= B ol [[of Q= Te lol A I R =10 (V1= 0 1= 1S 14
. ProfeSSIONal STANAAITS .....eiiiiiiiiite et e e e et e e ettt e e e e e bt e e e e e e bb e e e e e e tbr e e e e e tbeeaee s 15
C. General Duties t0 KEED SPACES SAME ... .uuuiiiiiiiiiieiii e 16
PART 2: TAKING ACTION .....oooooeccccririmocccess s s srssnmmcmsssssssee s s snnmmmmsssssssessnnmmmmssssssssessnnnmmmnnssssseessnnnnnns 17
5. TAKING STOCK OF RADON ACTION IN THE CENTRAL OKANAGAN ........cooeeccmrcmennnnnnnnnnnns 17
6. EASIER RADON SPECIFIC MEASURES.......ooccccrirmrmccccsssssssrsssmnmmesssssssssssssmmmmmsssssssessssnnmmnnnnnss 18
Q. EAUCALION BN AWAIENESS. ....eiiiiieeie ittt et e e e e e e e e bbbttt et e e e e e e e e e e bbb bbe e e eeeaeeeeaeaaasenennes 18
b. Expanding Voluntary Testing and MitiQation..........couieie e e e e e e e e e e e e e e e e er e eneneenrnne 18
C. GOVEIMNIMENT OPBIALIONS . ..utviiiiiieeee ettt e e e e e e e e e e s e e b e e et e e et e e e s e s s e e bbb b e e e eaeaeeeesesssaenenees 18
(o I ={V{To[aTe M@ ole Y Vo] o] [or= 11 o] o [ PURRRRP 19
LI =1V o aTe @ Tole =Y =g o] getY o oT=" o P SEESRRR 19
f. Forming @ Radon WOrKING GrOUD .. ...uiiiiieeiieei ittt ettt e e sttt e e e ettt a e e st e e e sttt e e e e ettt e e e e antbbeaeesnntareeeeannes 19
g. Engage with other Orders of GOVEMMENT ... .uuiiiiiii e 20
h. Link Radon to Broader Energy and Indoor Air Quality CONCEIMNS........iuvviieiiiiiiiieeiiiiiee e 20
7. LONGER TERM MEASURES ...........eeeeeeeecccccccmccciecmsccmnscsssessssssssssessssssssssssssssssssssssssssssnnnnnnnnnnns 21
a. Ensure Radon is Worked into Longer Term Planning Strategies.........ooovvvviiiiiiiieieee e 21
b. Long Term Testing and Mitigation GOAIS .........ciiiiiiiiiiiiiiiiiiee e 22
C. Standards of MaiNteNaNCE BYIAWS ...t e e e e e et e e e e e e e e e e nneeaes 22
d. Radon Requirements for PUDIIC INAOOr SPACES .......cciiiiiiiiiiiiiiiee et e e e e e 23
e. Ensuring Good Testing and Mitigation in NEW HOMES ......coiiiiiiiiiiiiie e 24

APPENDIX 1: MODEL RADON POLICY FOR A CENTRAL OKANAGAN LOCAL GOVERNMENT..25

Reducing Radon Exposure in the Central Okanagan 2



List of Figures

Figure 1. How radon enters a home. Courtesy of CAREX Canada ...........ccovvvvviiiieeiiiiiiiiiiiieee e 7
Figure 2. House with a radon system in the DasSeMENT. ..........vvviiiiiiiiiiiiiii 9
Figure 3. A close-up of a typical radon SYSIEML........oviiiiiii e 9

List of Tables

Table 1. List Of SIrategIeS....ccvviiiiii 6
Table 2. RDCO Air Quality Program Testing Results, 2020-2021, by Municipality ..........ccccccoevvvvvnen.n. 11
Table 3. BC Radon Data Repository Compilation of Radon Data as of September 1, 2021............... 11

Reducing Radon Exposure in the Central Okanagan 3



About our program

The BC Lung Foundation's Healthy Indoor Environments program is focused on providing education,
resources, and policy options for addressing priority indoor air pollutants in British Columbia. Canadians
spend 90% of their day indoors, with about 70% at home and 20% at work or school. The air we breathe
indoors can contain particulates, gases, allergens and fumes that can significantly affect our health in both
the short and long term. Knowing the main indoor air pollutants, their sources, and how to reduce them
are key to reducing harm to our health. Radon has been identified as the leading environmental carcinogen
in Canada.

About this Guide

This Guide was made possible by the Law Foundation of British Columbia and its support for our
programs on Radon, Rights and Duties and Radon Policies for Local Governments. This Guide draws on a
series of draft documents prepared by Healthy Indoor Environments for Health Canada’s National Radon
Program and is used with their permission. This includes a Draft Radon Action Guide for Municipalities, a
legal analysis of municipal powers to address radon, and Justifying Radon Action which sets out policy
rationales for government action on radon. These draft documents are available from the Radon Action
Guides consultation page hosted by Take Action on Radon. Final reports are expected from Health
Canada in early 2022. As well, the Healthy Indoor Environments program has prepared Radon and | ocal
Government: Municipal Law Powers in BC, offering an in-depth legal analysis of local powers to address
radon.

Collaborators

* Greg Baytalan, B.Sc., CPHI(C), Specialist Environmental Health Officer, Interior Health,
Environmental Public Health, Kelowna CHSC, Greg.Baytalan@interiorhealth.ca

* Kelly MacDonald, BA, MA, Community Health Facilitator, Interior Health, Population Health,
Kelowna CHSC, Kelly.MacDonald2@interiorhealth.ca

* Nancy Mora Castro, P. Eng. MSc. PMP, Regional Air Quality Coordinator, RDCO/City of Kelowna,
airguality@kelowna.ca

Questions or concerns about this guide should be directed to:

Noah Quastel, LLB LLM PhD, Director, Law and Policy, Healthy Indoor Environments
British Columbia Lung Foundation nquastel@bclung.ca

This publication is intended for guidance only and may be impacted by changes in legislation, bylaws,
policies, and procedures adopted after the date of publication. The use of this publication does not
constitute the rendering of legal advice.
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Executive Summary

Radon gas is released from the natural breakdown of uranium found in soils and rocks. Although radon is
natural, it can build up inside buildings and become harmful to human health. Radon gas causes lung
cancer. International radiation guidance recommends action levels (or the level of radon gas concentrations
in air at which point remedial measures should be taken) between 100 and 300 Bg/ms. Health Canada has
set Canada’s Radon Guideline at 200 Bg/m3.

The Central Okanagan has high radon levels. In 2014, Interior Health tested approximately 400 daycares,
and found 11% reported levels above Canada’s Radon Guideline. Some facilities had startling numbers of
more than 1000 Bag/m3. In 2020 the Regional Air Quality program of the Central Okanagan joined with
Take Action on Radon and the British Columbia Lung Association (now British Columbia Lung Foundation)
to help residents learn about the radon levels. The Regional Air Quality Program is a joint initiative of the
City of Kelowna, Regional District of Central Okanagan, District of Peachland, City of West Kelowna,
Westbank First Nation and the District of Lake Country. Over a thousand test kits were distributed in the
Central Okanagan region. The testing process confirmed that the Central Okanagan has very high radon
levels, with somme communities recording more than half of homes tested over Canada’s Radon Guideline.
The Air Quality program sought and obtained approval from the RDCO Governance and Services
Committee on July 8, 2021 to work further to see how radon could be addressed.

Local governments have the power to act to address radon and save lives. The Regional District of Central
Okanagan contains the most populated urban area in the province with recognized elevated or high radon.
Local governments’ Council and staff can be leaders and catalyze action in other communities and the
provincial level. This report suggests steps local governments in the Central Okanagan can take. Part 1
introduces radon gas, its health risks, and how it can be fixed. This section considers known radon levels
in the Central Okanagan, reasons for action and existing law and policy that touches on radon in the
region, setting the context for action.

In Part 2, this report covers action steps on radon, including recommendations that local governments can
implement to begin the process of tackling high radon levels in buildings. These various approaches draw
on existing work on radon , including Health Canada’s Draft Radon Action Guide for Municipalities, the BC
Lung Foundation’s program on Radon, Rights and Duties and Radon and Local Government: Municipal
Law Powers in BC. Potential actions are organized into three types, starting with the actions already taken
in the Central Okanagan municipalities. The second type of action considered are ‘easier measures’ —
steps that local governments can consider that do not involve changing strategic plans or passing new
bylaws. These recommendations can be initially implemented on a trial basis, can be adjusted over time,
and for which there need not be significant up-front expenditures. The third type of action involves longer
term commitments, changes to planning documents, and amendments to bylaws. In an Appendix, we
provide a model radon policy a local government could work to implement.

A made in the Central Okanagan radon strategy could begin now, through reflection on existing actions
and framing them as part of a response to an important problem, moving forward quickly with easier
measures, and planning for adopting longer term measures. This report is a Guide that outlines concrete
steps for action to reduce radon gas. We recommend it be followed up with clear decisions on what to do.
We urge the local governments in the Central Okanagan region to take action on radon.
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Table 1. List of Strategies

Strategy

Type

Easier

Easier

Easier

Easier

Easier

Easier

Easier

Easier

Longer
Term

Longer
Term

Longer
Term

Longer
Term

Longer
Term

Longer
Term

Strategy

Details

Education and Websites.
Awareness Publishing and distributing informational guides.
Hosting information sessions and talks.
Declaration of November as Radon Awareness Month.
Expanding Voluntary Distribute free or subsidize radon test kits.

Testing and Mitigation

Work with NGO housing providers in the region to test their facilities.
Target developers and new homeowners in testing campaigns.
Strategies to share local test results with the BC Radon Data Repository.

Government Operations

Test and mitigate radon in owned and operated buildings/facilities.

Building Code Ensure BC Building Code radon provisions are being applied in your jursidiction.
Application Participate in studies assessing the BC Building Code radon provisions.
Building Code Provide training for relevant staff.

Enforcement Enforce radon provisions in the Building Code.

Form a Radon Working
Group

Provide opportunity for inter-departmental collaboration on radon action (e.g.
building inspection, air quality, housing policy, planning).

Advocate to Other
Orders of Government

Advocate to the provincial government for funding and technical support.
Seek support and financial assistance from UBCM.
Seek technical assistance from the National Radon Program in Health Canada.

Energy Efficiency
Programs Consider
radon

Educate energy advisors and retrofit companies on radon and ensure any support
programs for energy efficiency include radon testing and mitigation

Incorporate radon in
long term planning

Consider adding radon testing and mitigation to existing or future long-range
planning documents such as OCPs, Regional Growth Strategies and Housing
Strategies.

Link radon to Broader
Energy and Indoor Air
Quiality Initiatives

Include radon considerations in all energy strategies and indoor air quality
initiatives.

Seek synergies between energy retrofits and radon mitigation to maximize funding
dollars.

Set Community Radon
Testing and Mitigation
Goals

Consider a goal of ensuring all homes and workplaces in the community are tested
and, if necessary, mitigated through a mix of education and awareness, new
bylaws and subsidies for testing and mitigation.

Help Renters

Standards of Maintenance bylaws can be created and updated to include radon
levels.

Establish radon
requirements in public
spaces

Clean Air” or “Health” bylaws can be created or expanded to include rules requiring
testing and necessary mitigation of radon in public indoor spaces.

Ensuring measures are
in place to test and
mitigate new homes

Consider adding radon in building bylaws to require radon testing and activation of
rough-in systems as part of building and occupancy permits.

Work with builders and developers and new homeowners to promote radon action
in new homes.
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Part 1: Setting the Context

1. Radon Gas is a Health Risk

a. What is Radon?

Radon occurs naturally when uranium breaks down in rock and soail. It is an invisible, odourless, and
tasteless radioactive gas. When radon leaves the ground, it becomes diluted in air and is usually relatively
harmless. However, indoors, radon can seep into spaces through small cracks and openings. In some
homes, workplaces and other indoor spaces, it can accumulate to higher concentrations, posing a health
risk.

b. Lung Cancer Risks from Radon

Radon is a radioactive gas — when it decays alpha particles are released. When radon is breathed in,
alpha particles travel into lung tissue and can break DNA bonds. The World Health Organization has
identified radon as a human carcinogen! and numerous international studies confirm the link.2 In fact,
radon gas is the number one cause of lung cancer in non-smokers. Lung cancer is a deadly disease, with
only one in five patients living beyond five years after diagnosis. 3 While there are many causes of lung
cancer, exposure to radon gas is considered the leading cause of the disease after smoking. Radon
exposure causes 16% of all lung cancer deaths in Canada or approximately 3,360 deaths each year.4 This
can also be calculated as about 1% of all deaths in Canada.b

The risk of developing lung cancer due to radon depends on:

1) the average radon concentration in the
building,

2) the length of time a person is exposed,
and

3) their smoking habits or exposure to
tobacco smoke.

Radon levels vary across Canada, based on
building construction methods, type, age,
occupant's behaviour and underlying
geography. International radiation guidance
recommends action levels between 100 and
300 Bg/ms3. The World Health Organization
recommends buildings be under 100 Bg/m3.
The Canadian Radon Guideline was set by
Health Canada in 2007 at 200 Bq/mS3 Figure 1. How radon enters a home. Courtesy of CAREX
representing then current estimations of Canada

reductions that could be reasonably achieved

in the country.6
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The Guideline is now also part of Health Canada’s broader suite of Residential Indoor Air Quality
Guidelines. We now know that most if not all buildings can reduce the radon to levels below 100 Bg/ms3 at
reasonable costs. Radon action is important for the communities in the Central Okanagan and its
municipalities.

The interior region of British Columbia has one of the highest lung cancer rates in the province. In the
Central Okanagan lung cancer accounted for 13% of all new cancer diagnoses between
2013-2017. Deaths in the Central Okanagan due to lung cancer accounted for 24% of all cancer
deaths in the same period (or 594 of 2,467 deaths).

Almost 100% of those diagnosed with lung cancer will be over the age of 40 when they are diagnosed.
According to BC Cancer data sources, in 2021 an estimated 3,845 British Columbians will be newly
diagnosed with lung cancer. It is estimated that in BC 1 in 13 females and 1 in 14 males will develop
lung cancer during their lifetime.”

The risks of lung cancer from radon are strongly linked to smoking. Non-smokers who are exposed to high
levels of radon over a lifetime (800 Bg/m3) have a 1 in 20 chance of developing lung cancer, but the risk
increases significantly for smokers, rising to a 1 in 3 chance.® Unlike smoking, radon exposure does not
cause symptoms such as coughing. Elevated radon has no side effects or warning signals until the person
develops lung cancer.9

The smoking rate in the Interior region of British Columbia continue to be higher than the provincial
average, with 16% of the population identifying as regular smokers (14% provincially).°

A particularly troubling aspect of this is that smoking rates continue to be high among persons for 18 to 34
years (20%). Recent Canadian research suggests that radon is worse in newer homes, likely due to
construction methods and a tighter, more energy efficient building envelope. Because younger families
tend to live in newer homes, radon exposure is a growing problem for younger Canadians.

c. Testing for Radon

High radon levels can vary significantly from building to building. Even houses next to each other can have
very different average radon concentrations. This is because the type of soil, housing type, foundation
construction or other factors, can vary greatly. The only way to know the radon level in a building is to
measure it by testing. It is best to test for radon during October through April rather than in the summer
because radon levels inside can vary with the seasons.

During the winter, windows and doors are less likely to be open, and indoor heated air results in the stack
effect drawing more radon from the soil. Testing in the summer may give a result that underestimates
occupants’ annual exposure.'2 To find out a building’s radon level, best practice testing is by placing a
long-term “alpha track” home radon detector in the lowest inhabited rooms (such as living room or
basement rec room) for at least 91 days. These hockey-puck sized units cost $20 to $60 and are available
at leading retailers or from the British Columbia Lung Foundation’s test kit sale webpage.

Reducing Radon Exposure in the Central Okanagan 8
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d. Fixing Radon

Over time, a number of technologies and methods have been developed to fix radon in existing buildings.
Health Canada, for instance, has produced the guide “Reducing Radon Levels in Existing Homes: A
Canadian Guide for Professional Contractors”. As well the Canadian National Radon Proficiency Program
(C-NRPP) provides training, standards, and certification for radon mitigation professionals. In older homes,
the main techniques include: Inspecting the foundation layer to look for any holes or cracks that might let
radon in, better sealing the foundation, and then installing an “active sub-slab depressurization system”.
This involves a pipe installed through the foundation that runs upwards through the inside of the building
and vents to the atmosphere outside. A small electric fan further drives radon through the system.
Professional mitigators can usually do this work in one or two days, with an average cost of about 3,000
dollars—about the same as replacing a furnace.

In new homes, similar systems can be built in at a much lower cost. Since 2012 the BC Building Code, in
select areas, including Kelowna, has required ‘rough ins’—partial forms of a sub-slab depressurization
system that if testing high after the home is built, can be easily activated by fan installation.

|

RADON DISCHARGE PIPE
e=

RADON FAN

RADON VENT PIPE |
SUCTION POINT
e

SUCTION PIT |

e

Figure 2. A close-up of a typical Figure 3. House with a radon system in the basement.

radon system.
4 Source: Canadian National Radon Proficiency Program,

Source: Understanding a Radon 2021.
Mitigation tem.
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2. Radon Levels in the Central Okanagan

Radon levels vary by building type and geography and it is important to know local radon risks. Health
Canada stresses that all homes have some level of radon and should be tested. However, in regions with
high radon, raising public awareness can help motivate people to test and guide collective action. Radon
concentrations also depend on building structure and design, and collecting indoor tests is also an
important way to estimate local radon risks. Buildings anywhere can test high, and the only way to know
the level is to test. Therefore, a sample database is very important for healthy community planning, and to
inform homeowners, real estate agents, employers, landlords, and others who need to pay attention to the
health risks in buildings.

Health Canada's 2012 Cross-Canada Survey of Radon Concentrations in Homes was an important first
step. But, due to the budget and logistics of surveying all of Canada, it has a limited sample size and
sampled by health service delivery areas. For the Okanagan Health Service Delivery Area, 109 results were
obtained, with 17.4% recording over 200 Bag/m3 — considerably higher than the national average of 6.9%.

In 2014, Interior Health conducted a large sampling project to test radon in childcare facilities. Radon
testing was conducted at approximately 400 facilities across the Interior Health region. While businesses
typically have lower radon levels than residences, the childcare testing results showed high radon
levels. 11% reported levels above 200 Bq/m3 and 29% above the WHO recommended Reference
Level of 100 Bq/m3. Some facilities had startling numbers of more than 1000 Bq/m3.13

In the Fall of 2020 the Air Quality Program at the Regional District of Central Okanagan collaborated with
Take Action on Radon (TAOR), a national radon awareness program funded by Health Canada, and the
Healthy Indoor Environments program (HIE) at the British Columbia Lung Foundation. 1,400 test kits were
made available. The results are summarized in Table 1, showing an extremely high number of buildings
testing above Canada’s Radon Guideline—among some of the highest percentages recorded in the
country.

The British Columbia Radon Data Repository (BCRDR), housed at the British Columbia Centre for Disease
Control, now compiles radon data for the province. It has entered into formal data sharing agreements with
diverse agencies that compile radon data, including Health Canada, Take Action on Radon, health
authorities, private laboratories, radon measurement and mitigation companies, researchers, academics,
and branches of the BC government. BCRDR released aggregated data to this report’s author on
September 1, 2021, based on 12,626 residential test results for the province recorded between 1999 and
2021 (see Table 2). These numbers incorporate the results of the 2020-2021 RDCO testing initiative. They
show that 57% of homes tested in the RDCO were over the WHO Guideline of 100Bq/m3 and 28%
over the Canadian Guideline of 200 Bq/ms.

The British Columbia Centre for Disease Control has more recently used the Radon Repository data to
create an excellent radon map for BC.

The BCRDR data provides a large enough sample size to have high confidence that the results reflect the
underlying radon levels across Central Okanagan residences. These numbers suggest a unique situation
for the communities in the region - that of a large urban centre in British Columbia with high radon levels
and in a good position to start addressing the situation.
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Table 2. RDCO Air Quality Program Testing Results, 2020-2021, by municipality

City Total Number of Percentage 100-200 Bqg/m3 | Over 200 Bg/m3
Homes Tested under 100 Bg/m3

Kelowna 573 44% 33% 23%

Lake Country 214 17% 31% 52%

Peachland 39 16% 33% 51%

West Kelowna 207 29% 35% 36%

Table 3. BC Radon Data Repository Compilation of Radon Data as of September 1, 2021

Community No. of No. of No. of No. of No. of Dates

Health Buildings | Buildings Buildings Buildings Buildings

Service tested and and and and

Area percentage | percentage | percentage | percentage

over 100 over 200 Bg/ | over 600 Bqg/ over 1000
Bg/m3 m3 m3 Bg/m3

Central 103 75, 73% 49, 48% 16, 16% 7, 7% 2007-03-20 to

Okanagan 2021-03-22

Rural

Downtown 179 41, 23% 7,4% 2,1% 1, <1% 2001-05-26 to

Kelowna 2021-03-24

Glenmore 304 174, 57% 70, 23% 4, 1% 1, <1% 1999-02-08 to
2021-04-26

Lake 241 183, 76% 114,47% 21,9% 9, 4% 2002-10-26 to

Country 2021-06-16

Okanagan 298 164, 55% 72,24% 6, 2% 1, <1% 2001-11-20 to

Mission 2021-07-01

Rutland 96 45, 47% 13, 14% 0 0 2001-09-27 to
2021-04-03

West 308 193, 63% 101, 33% 16, 5% 4, 1% 1999-02-19 to

Kelowna 2021-04-30

Total 1529 875, 57% 426, 28% 65,4% 23, 2%

Note: Thie BCRDR data incorporates results from the RDCO Air Quality Program’s 2020-2021 Radon
Testing
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3. Why Local Radon Action is Important within the Central
Okanagan

a. Indoor Air and Health

The wildfire season and heat dome of summer 2021 amplified the importance of quality indoor air as
populations sought shelter from the extreme outdoor elements for weeks on end. Health Canada and
many Canadian health professionals have been moving in recent years to focus on indoor environmental
health. Radon is included in Health Canada’s Residential Indoor Air Quality Guidelines. Canadians look to
their governments and community leaders to help them reduce risks and lead healthier, safer lives and it’s
important that governing bodies take steps to ensure people live and work in safe spaces.

b. Leadership

Local governments can take a leadership role and show that bold action on radon is possible.
Municipalities enforce areas which make up core components of radon policy, including but not limited to
building codes, construction permits, air quality in indoor public spaces (as is currently done for smoking
and COVID-19), and standards of maintenance for rental accommodation. Local governments in the
Central Okanagan are in the unique position of overseeing the most populated metropolitan area in BC
with a high prevalence of elevated radon in homes. Collectively, these governing bodies are well positioned
to catalyze provincial action.

c. Risk Management

Local governments are also employers, building owners, and operators. They are subject to laws that
impose general duties to ensure spaces are safe—and increasingly these laws are recognized as including
protection from elevated radon. Local government also needs to exercise a duty of care when inspecting
buildings as part of the permitting process. Becoming aware of radon and taking steps to address it can
be good due diligence to avoid exposure to legal liabilities.

d. Radon Mitigation is Cost Effective

Repeated studies from around the world have shown that early action to test and mitigate for radon is a
cost-effective intervention—and in higher radon prone areas can be much cheaper that many routine
procedures conducted in hospitals.’# Such studies consider cost savings to the medical system from
preventing disease and the total costs health care systems are willing to spend to prolong good quality of
life. A Canadian study from 2019 led by Dr. Janet Gaskin included a specific analysis of the Kelowna
Census Metropolitan Area (CMA), drawing from the results of the 2012 Cross Canada Survey of Radon
Concentrations in Homes. 15

This study considered a program of action that combined “passive preventive measures in new
construction” (similar to what is now in the Building Code), activated depressurization in new construction
(e.g. ensuring that new occupants add a fan if needed), and testing and retrofits for activated
depressurization of all existing housing. It found, for the Kelowna CMA that this would be cost effective—
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whether targeted at 100 Bg/ms3 or 200 Bag/ms.16 These studies suggest radon testing and mitigation is a
justified social cost, whether financed by government or mandated by law for the private sector.

e. Health Equity

Health equity means that all people can reach their full health potential and should not be disadvantaged
from attaining it due to social position or other socially determined circumstances (such as gender or
race).’” Improving the health outcomes of the whole population often requires focusing on the needs of
less advantaged populations.’® Health equity supports targeted interventions that aim to improve health
outcomes for particular groups. Extra effort may be required on the part of governments to make sure that
resources are available to those who need them. For radon, special areas of concern include low-income
people who own their own homes, renters who have very little control over the spaces they live, and
workers who depend on government regulation of workspaces. 36% of households in the Kelowna
metropolitan area are renters.®
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5. Current Radon Law and Policy that apply to the Central
Okanagan

Since 2007 and the formation of the new Government of Canada Radon Guideline, there has been
significant momentum to address radon in Canada. The National Radon Program leads an extensive
public education program and has conducted surveys20 as well as health research.2' It has developed and
validated technical guidance for radon risk reduction.22 The program also ensures Canadians have access
to accredited radon services and resources to help them test and mitigate, through the C-NRPP.23 It has
also funded Take Action on Radon. The National Radon Program has also worked with the National
Research Council to ensure some radon provisions exist in the National Building Code. Federal
government buildings have been tested for radon.24 The Canadian General Standards Board has also
issued guidance on best practices in radon mitigation. 25

In Canada’s division of powers, local action on radon—affecting as it does the built environment—falls
under the jurisdiction of provinces and local governments.26 There is significant variation in radon levels,
with the Metro Vancouver and Victoria/Capital Regional District having low levels relative to most of
Canada, but parts of the Interior having much higher-than-average radon levels. British Columbia, as a hot
spot for radon, has much more to do on the law and policy front.

a. Explicit Radon Requirements

So far, the only explicit requirements mandating radon action in the Central Okanagan apply to new
buildings and to daycares.

BC Building Code, 2018

British Columbia’s Building Code started in 2012 with the rough-in “stub” (following the National Building
Code) - that is a short pipe under a meter-tall capping a hole in the foundation. The idea here was that if
high radon levels were found, the stub being already in place would lower the cost of installing the other
mitigation features. In late 2014 the Building Code moved to require a full vent pipe.27 This would apply in a
broad geographical area east of the Coast Mountains. These rough-ins cannot be relied on to reduce high
radon concentrations to below the guideline level. Homes with rough-ins should still have the radon level
tested and when tests reflect elevated radon, the system completed by adding a fan.

In 2018 the BC Building Code radon provisions were revised.286 The Code now lists municipalities
(generally east of the Coast Mountains), based on where the Building Standards Branch has received
information about high radon being found. Of the communities in the Central Okanagan, only Kelowna is
explicitly mentioned in the Code.2® However, a provision in the Code allows the jurisdiction having authority
to adopt the provisions if they have data showing elevated risk of radon.s0

Daycare Testing

Rules and guidelines for licensed childcare facilities are found in the Community Care and Assisted Living
Act, the Child Care Licensing Regulation, and the standards of practice. There are many provisions that
relate to health and safety of children, such as the broad provision in the Act that a licensee must operate
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the community care facility in a manner that will promote the health, safety and dignity of persons in care
(s. 7(1)(b)) and in the Regulation that “A licensee must ensure that a healthy and safe environment is
provided at all times while children are under the supervision of employees” (s. 13(1)). As well, under
section 17 of the Regulation a licensee must ensure that children do not have access to any object or
substance that may be hazardous to the health or safety of a child.

Health authorities have the power to make radon testing a licensing requirement. The Community Care
and Assisted Living Act empowers medical health officers to attach terms and conditions to a license (s.
11) and to revoke licenses if there is a risk to persons in the care of such facilities (s. 14). Once there are
licensing requirements, health officers can inspect as part of the licensing process (s. 19 (2)(b)). In May
2017 Interior Health Authority (IHA) began to use these powers to address radon. IHA invoked s. 17 of the
Regulation and mandated that childcares test as a condition of licensing.s"

b. Professional Standards

A variety of professions, from engineering to law to real estate services, include explicit requirements to be
vigilant in protecting the best interests of clients. In the real estate field, there are now a series of policy
decisions and written guidance that foreground radon.

In 2020 the Real Estate Council of British Columbia issued guidelines for radon, which have now been
transferred to the British Columbia Financial Services Authority as Radon Precautions Guidelines. Radon
is considered a latent defect in homes for sale. This means that if sellers (or their real estate
agents) or landlords know there is a radon problem, they must tell buyers or renters.

This has led to new guidance and education for real estate licensees to discuss radon with their clients.
Rental property managers are directed to disclose any known high radon levels to tenants.32 As well, in
2020 radon was also added to the Property Disclosure Statement forms from the British Columbia Real
Estate Association.33 It should be noted that these provisions only apply where sellers or landlords know
they have radon above the Canadian Radon Guideline. The provisions are new, and there is a need for
research to ascertain whether real estate agents have changed their practices.

Reducing Radon Exposure in the Central Okanagan 15


https://www.bcfsa.ca/industry-resources/real-estate-professional-resources/knowledge-base/guidelines/radon-precautions-guidelines

c. General Duties to Keep Spaces Safe

Across a wide number of different areas, there are legal requirements for people who control spaces to
ensure they are safe. Considerable work is needed to spread the word that these provisions apply to
radon.

Occupiers Liability

The Occupiers Liability Act provides that an occupier of premises owes a legal duty to take reasonable
care to see that those who use or are present on the premises are reasonably safe. This will apply to
private residences, schools, daycares, rental accommodation, and many businesses which members of
the public can visit. People who control spaces should address radon both because it is a legal duty, and
to avoid risks of litigation. However, if plaintiffs want to proceed to litigation, they will need to provide
evidence concerning significant exposure (such as extended periods of time in environments that are over
Canada’s Radon Guideline). In most cases there will likely be a long-time lapse between exposure and
later development of lung cancer. Evidentiary issues are likely to reduce the occurrence of lawsuits.

Residential Tenancies

Each province and territory has residential tenancy law with provisions that say rented spaces must be in
good repair and safe for tenants—in BC the relevant provision is the Residential Tenancy Act, section 32.34
Tribunals in Ontario and Quebec have found that radon above 200 Bg/ms3 is unacceptable in rental
accommodation, following rules that rented spaces be fit for habitation.35 BC’s Residential Tenancy Branch
has not yet seen cases but would likely come to the same conclusion given similar legislative provisions in
BC.

Workplace Occupational Health and Safety

Canada’s Radon Guideline applies in ‘normally occupied areas’ and explicitly applies to workplaces. As
well, the Federal-Provincial Territorial Radiation Protection Committee has issued Naturally Occurring
Radioactive Materials (NORM) Guidelines (2013) which also discuss workplace radon exposure.36 This
document confirms an action level of 200 Bg/m3 whereby workplaces should take steps to reduce radon
exposure. It also offers calculations on how radon exposure translates into radiation doses, so radon can
be understood alongside other types of workplace radiation.

Under British Columbia’s Occupational Health and Safety Regulation (OHSR), there are ‘general duties’ to
ensure workplaces are safe.3” WorkSafeBC has not yet adopted formal radon policies, but Ontario has
adopted the formal policy that the ‘general duty clause’ includes protection from elevated radon. The
guidance is easily accessed through an Ontario Government website titled “Radon in the Workplace” 38 It
follows the NORM Guidelines to establish 200 Bg/m3 as the level at which radon mitigation to as low as
reasonably achievable should begin. As well, BC’s OHSR has special provisions on ionizing radiation.39
Radon is widely understood to produce ionizing radiation,4® and the NORM Guidelines can be used to
calculate the relationship between exposure to elevated radon and effective radiation dose for workers.
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Part 2: Taking Action

5. Taking Stock of Radon Action in the Central Okanagan

The last 7 years has seen growing momentum around radon in the Central Okanagan. Interior Health
initiated a process of testing radon in childcares in 2014, leading to requirements for testing and mitigation
by 2017.

The RDCO included in its Clean Air Strategy, 2015, a line item about improving radon education on its
website.4! The Radon Detector Library Lending Program allows patrons to check out digital monitors to
assess radon levels in real time in their homes. The program startup costs were financed by Health
Canada and the program is overseen by the British Columbia Lung Foundation. Since 2020, it has run in
branches of the Okanagan Regional Library, including the Kelowna, Kelowna Mission, Rutland, Lake
Country, Oyama, Peachland, Westbank and Westbank Learning Lab libraries. 42 Interior Health has a
webpage dedicated to radon exposure.43

The RDCO Air Quality program, together with Take Action on Radon and the Healthy Indoor Environments
program at the BC Lung Foundation undertook large scale residential testing in Fall 2020, with over 1080
homes tested that provided a good sample size to reflect known radon levels of geographic concern. In
2020, the City of Kelowna declared November Radon Action Month—following many cities across
Canada.

The RDCO Air Quality program has initiated a new Radon Outreach Project to test 55 public and
independent schools in 2020-2022 (in collaboration with School District 23, Interior Health, Health Canada
and the Canadian Association of Radon Scientists and Technologists). A smaller program of distributing
300 free test kits continued in the Fall of 2021 (as a follow up to the previous year's testing, and again with
a collaboration of RDCO, Take Action on Radon and the BC Lung Foundation).

Building officials in Kelowna have cooperated to help the British Columbia Lung Foundation’s study of
radon and the BC Building Code—this aims to assess current radon provisions and whether builders are
following it.

These are important developments. We need to move beyond education and awareness and the
assumption that this is enough to initiate behavioral change without further support. The majority of owner-
occupied homes, rented homes, offices, and businesses remain untested for radon. Many spaces will
have higher radiation levels than allowed, even for nuclear workers.44 Clearer direction is needed to ensure
indoor spaces are tested for radon and mitigated if over the Canadian Radon Guideline. There is a lot of
need for, and potential, for action.
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6. Easier Radon Specific Measures

a. Education and Awareness

Local governments will have a broad mandate to address radon through providing services to the public.
This can include providing education on websites, publishing informational guides, hosting information
sessions and talks. This information can include up to date information from the BC Centre for
Disease Control on known radon prevalence in Central Okanagan communities. Local governments
in the region can follow other governments to proclaim November Radon Action Month. Other steps
include expanding the radon detector library lending programs to school libraries.

b. Expanding Voluntary Testing and Mitigation

Central Okanagan communities now have a good sample size of homes tested. The challenge moving
forward is to ensure that as many homes and businesses in the region as possible are tested for radon.
Local governments should consider ongoing distribution of free or subsidized radon test Kits.
Targeted outreach could be directed at people who might not readily think of fixing and maintaining their
own buildings. For instance, local governments could work with non-market housing providers such as
Columbian Centennial Housing Society, John Howard Society or Ki-Low-Na Friendship Society.

Additionally, staff can work with developers to ensure that anytime someone moves into a new home, they
test for radon. Local government distribution of test kits could be conditional on people consenting to
share results with the British Columbia Radon Data Repository (which in turn will protect privacy interests)
—this will increase local knowledge of radon levels and allow for better research. Local governments
should monitor (through surveys or randomized site visits) numbers of homes and other buildings tested
and mitigated.

c. Government Operations

There are good reasons why local governments in the Central Okanagan should test and mitigate
elevated radon within their own operations. A government might choose to construct its own buildings
to higher standards as a way of meeting legal obligations, acting ethically, or leading by example. As
discussed above, municipalities acting as occupiers, employers, and landlords will have legal obligations to
ensure spaces are safe—which should, in practical terms, extend to radon. Both the federal and BC
provincial governments have already tested their own buildings.4%
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d. Building Code Application

There is now a good evidentiary basis for the radon provisions of the BC Building Code (at s. 9.13.4) to
apply throughout the Central Okanagan. However, in the Code, radon provisions only explicitly apply to
municipalities listed in Division B, Appendix C (Climatic and Seismic Information for Building Design in
British Columbia) at Table C-4 (Locations in British Columbia Requiring Radon Rough-Ins) (as specified in
Division B, s. 1.1.3.3 (1). As it now stands only Kelowna is listed and there is no mention of other Central
Okanagan municipalities or unincorporated areas. However, there is a further provision in the Code that
states that a local government may identify additional geographical locations requiring rough-ins if they
have relevant data (at Division B, s. 1.1.3.3 (2)).

Local governments in the Central Okanagan can use the data in this report to establish that radon is a
problem and start to apply the Code. Alternatively, they can reference the British Columbia Centre for
Disease Control Radon Map, or directly request data from the British Columbia Centre for Disese Control.
Local governments can also contact the BC Building Standards Branch to inform them that the Building
Code radon provisions apply in their jurisdiction. Local government building officials could also participate
with the BC Lung Foundation’s Building Code Assessment project, such as by helping its researchers find
homes to assess.

e. Building Code Enforcement

Local governments in the Central Okanagan will also need to be prepared to enforce the radon provisions
in the Building Code in the areas where they have jurisdiction. Indeed, this will be part of routine duties of
care to ensure inspections are carried out right—and particularly important given that faulty radon systems
can lead to cases of lung cancer. For increased knowledge translation, local governments can consider
specialized training for the relevant officials, such as attending courses (and receiving certification) from C-
NRPP. C-NRPP can design courses that fit with inspectors’ busy schedules. Inspectors should be
prepared to use enforcement powers to ensure new buildings have the proper required radon rough-in
works in place.

f. Forming a Radon Working Group

Developing radon plans should include collaboration, consultation, and partnerships. Within government
this should include ways of collaborating between persons in diverse departments that are concerned with
buildings and health—building inspectors need to talk to air quality people and those concerned with
housing policy.

Ultimately, successful action in the region will likely involve collaboration with other regional municipalities
and First Nations as well as having individual radon action planning processes. Local government
personnel can also use the working group to reach out to independent organizations that have a strong
presence at the local level and can play an important role concerning radon. Health authorities are likely to
have significant knowledge about radon and be prepared to engage in education campaigns and site
investigations. School boards can ensure testing and mitigation in educational spaces. Non-profit health
associations and foundations may also have special insight into the problem and lend grassroots support
(such as housing advocates concerned with health standards in buildings).46
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g. Engage with other Orders of Government

Local governments in the Central Okanagan are well positioned to bring radon to the attention of the
provincial government. Likewise, provincial support will be important as a potential source of technical
help, funding, and to help coordinate facilitation with other local governments. Radon action in the region
can be geared towards setting a provincial example and igniting provincial change on this issue, but also
harnessing provincial government support to make local radon programs stronger.

Another important partner will be the Union of British Columbia Municipalities (UBCM), which can provide
funding support for new planning initiatives. Local governments can also play an important role in getting
radon on the agenda. Advocacy can be done independently or collaboratively with other communities in
the region in seeking assistance from the UBCM.

Local governments can also seek technical help from the National Radon Program in Health Canada,
which has already begun a process of providing guidance to municipalities on radon planning.

h. Link Radon to Broader Energy and Indoor Air Quality
Concerns

It is becoming clear that we need significant changes to our building stock—to reduce energy demand and
carbon emissions, to protect people from extreme heat, to ensure we are prepared for anthrogenic climate
change, and to ensure good indoor air quality to protect from viruses (such as SARS-CoV-2) and
pollutants (whether PM2s, formaldehyde, or radon). Organizations such as BC Housing,*” Plan H,48 and
the Vancouver Planning Commission4® are beginning to link these issues together. Once we are upgrading
our Building Codes or retrofitting our buildings it only makes sense to find synergistic ways to achieve
multiple goals and ensure people are protected.

Green building programs are a core part of many local government strategies in the Central Okanagan,
whether this be in Clean Air Strategies, Climate Action Plans, implementation of the Energy Step Code for
net-zero energy by 2032, or specific objectives in Official Community Plans. However, energy efficiency
often relies on controlling indoor air flow, and can increase radon levels unless this is specifically accounted
for in the system design.

Since the 1980s building scientists have been aware that “tight” buildings can prevent radon from
escaping to the outdoors.50 There is evidence that in some cases increasing airtightness can elevate
mean radon concentrations by over 50%.5" In newer homes there may be applicable radon standards in
Building Codes, but in retrofits the Code may not be engaged. The result can be that radon issues are
ignored and made worse.52

Any energy efficiency programs should be coupled with attention to ventilation rates as well as
testing and mitigating for radon.53 At minimum, home occupants should be advised to test for radon
after any energy retrofits. Radon policy should include measures to ensure energy advisors and retrofit
companies pay attention to radon and ensure it doesn’t become a problem. Local governments should be
careful, when promoting energy efficiency, to also draw attention to radon and other indoor air quality
issues. There are possibilities to help link energy retrofit and radon mitigation financing—for instance, with
low-interest loans which are paid back on monthly utility bills (sometimes called” on-bill financing”).
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7. Longer Term Measures

Local governments regularly engage in long-term proactive planning, as found in long-term land use plans,
sustainability plans, healthy community strategies, or housing initiatives. Not only do local governments
have the power to include radon in these plans but doing so follows from existing roles of planning for
housing and Healthy Built Environments. Radon planning is well established in many countries, as now
documented by the World Health Organization’s Radon Database. Local governments can begin to put in
place many of the core features of a Radon Action Plan. Key features include adopting long term goals of
reducing indoor radon exposure in the community, ensuring radon is considered through the planning
process, and establishing specific bylaws and operating policies.

a. Ensure Radon is Worked into Longer Term Planning
Strategies

Radon fits within a variety of policy platforms local governments already use, such as sustainability
planning, housing policies, healthy built environments, clean air strategies, and standards of maintenance
bylaws. An advantage of doing so is not only because of the potential for longer term planning but so that
radon is addressed at a more systematic level. We now know that health improvements come not only
from educating people, but can also include financial incentives, legal change, such as requirements for
seatbelts, or forms of community building and empowerment, such as supporting patient groups and
including them in public consultations.®4 Putting radon into longer term plans help support a “Whole of
Society” approach that ensures policy does not become siloed®® and can use synergies and systems
thinking.56

A survey of existing longer-term planning strategies shows many existing objectives and principles which
suggest radon action:

* The Regional District of Central Okanagan has already made “Sustainable Communities” and a
“Healthy Built Environment” part of the Okanagan Regional Board’s strategic priorities.5”

* In Lake Country, “Our Sustainable Lake Country” includes in its vision creating a healthy, and safe
community%8, a commitment to advancing green buildings 5 and environmental health®. The OCP
includes objectives of minimizing risk to citizens and development from natural hazards.6' and
recognizes the right to a healthy environment.62 There are broad provisions to improve air quality.63
Sections on housing emphasize suitable housing for all segments of society.64

* Kelowna’s Healthy City Strategy recognizes that the built environment, including homes, when
strategically designed, can reduce chronic diseases.65 The Healthy Housing Strategy recognizes
that quality housing is both adequate and suitable. 'Adequate’ refers to housing that is in good
physical condition and that is of an appropriate size. The Strategy states that typical challenges
include indoor health and safety hazards €6

Paying attention to radon is an important way to ensure Central Okanagan community residents enjoy a

high quality of life with access to safe neighbourhoods and housing. Radon can also fit within existing
initiatives, such as Official Community Plans, Regional Growth Strategies and Housing Strategies.
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b. Long Term Testing and Mitigation Goals

Ultimately, the aim of a radon strategy should be to reduce exposure to radon and save lives. Local
governments in the Central Okanagan can take the bold step of aiming to eliminate high radon through the
built environment. This will require broad coordination across the regional district, and longer-term planning
to ensure that all buildings are tested, and if necessary mitigated. We can effectively save lives through
reducing exposure to radon but doing so requires clear commitments and law and policy change, and
administrative enforcement to make sure this happens.

Local governments in the Central Okanagan could consider as a goal “that all homes and workplaces in
the region are tested and mitigated within 10 years”. This meets the “SMART” criteria-- Specific
(simple, sensible, significant), Measurable (meaningful, motivating), Achievable (agreed, attainable), and
Relevant (reasonable, realistic and resourced, results-based).

Radon reductions can be achieved through a mix of education and awareness and new bylaws, as
described in this Guide. However, a key component will be subsidies for testing and mitigation. There are
many ways in which subsidies can be offered—distribution of free or reduced-price test kits, and for
mitigation low- and no-interest loans, on bill financing, direct payments, or reduction of other taxes or fees.
Subsidies for mitigation should only be made available where mitigation is performed by C-NRPP certified
radon professionals. The mix of subsidies and new bylaws should be evaluated over time to ensure they
are sufficient to reach milestones (such as half of homes tested and mitigated after 5 years).

The Central Okanagan will not be the first to offer subsidies-the Habitation Durable program in Quebec
offers financial subsidies to home renovations, including radon, and applies in Dixville, Piessisville, Ham-
Sud, Dixville, Petite-Riviere-St-Francois, St-Valérien, Varennes and Victoriaville. The City of Vaudreuil-
Dorion began selling radon detectors for just $5, including analysis and shipping. It will reimburse 50 per
cent of the cost of installing a radon mitigation system to a maximum of $500 per residence. Realizing a
strong long-term goal of eliminating exposure to elevated radon will require collaboration and coordination
with municipalities.

c. Standards of Maintenance Bylaws

Local governments through BC have standards of maintenance bylaws—indeed this is promoted by the
provincial government through a Standards of Maintenance Guide and Model Standard of
Maintenance Bylaw available on its website for Local Government Housing Guides. This includes
provisions that aim at preserving health and dignity of residents (such as ensuring ventilation systems are
working). RDCO’s Occupancy and Building Maintenance Standards Bylaw, No. 183 could be updated,
and other Central Okanagan governments could introduce bylaws to provide protection from radon for
renters in line with the Canada’s Radon Guideline of 200 Bg/ms3. Radon specific provisions can specify that

* rental accommodation should comply with Canada’s Radon Guideline

* landlords are required to test for radon following Health Canada approved procedures
* tenants and prospective tenants must be notified test results

* tenants have the right to conduct their own tests

* for average long-term results over Canada’s Radon Guideline mitigation must be performed by a
C-NRPP certified radon professional to as low as reasonably achievable under the Guideline

* that testing be repeated every five years.
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The BC Lung Foundation has prepared guidance on procedures and conflict resolution on radon for
landlords and tenants and local governments can make this available.6”

An important further step is ensuring enforcement. The Model Standard of Maintenance Bylaw includes
enforcement provisions (in Part 2) and provides that municipal officials should administer the bylaw, with
rights of entry, ability to give notices of compliance, and allowing for summary conviction to landlords for
non-compliance.

A further step can be to use the business licensing process. For instance, in Waterloo, Ontario, the city
uses the business license process to enforce standards of maintenance, denying permits to landlords who
do not maintain rental properties in good condition, and allowing enforcement by medical officers of health,
as well as building inspectors, enforcement officers, and police officers.68

d. Radon Requirements for Public Indoor Spaces

Radon is the leading cause of lung cancer after smoking—and just as local governments have worked to
prohibit smoking in indoor places, they can also work to prohibit elevated radon. Requirements to ensure
low radon levels will not severely impact businesses, will protect workers and the public, and help
employers follow the law. “Clean Air” or “Health” bylaws can be created or expanded to include rules
requiring testing and necessary mitigation of radon in public indoor spaces. Government operations and
rental accommodation have already been considered in previous recommendations: Here, the emphasis is
on a broader bylaw that covers businesses in general. Details can include:

* Indoor spaces open to the public should have radon levels below Canada’s Radon Guideline of
200 Bg/ms

* Business owners and other occupiers of buildings are required to test for radon following
Health Canada approved procedures

* Test results should be clearly identifiable, posted, and visible to workers and the public

* For average long-term results over the Canadian Guideline, mitigation must be performed by a
C-NRPP certified radon professional to as low as reasonably achievable below the Guideline

* Testing be repeated every five years
* Aninspection process to verify testing and mitigation
* Enforcement through business licensing and permitting.
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e. Ensuring Good Testing and Mitigation in New Homes

Local governments need to accept that the BC Building Code applies across the province as a uniform
standard. The Building Code, 2018, notes however, that it is important to test for radon after occupancy
but provides no mechanism for making this happen. There is room for local government staff to work with
developers and new homeowners to help promote radon action in new homes, through promoting testing
and post-occupancy mitigation (such as through adding fans to the rough-in).

Changes should be considered to building development bylaws. For example, in the RDCO’s Building
Bylaw No. 835, at section 9.4 there is a list of required items for obtaining a building permit.

Rules concerning building permitting could be amended to clarify the importance of a radon rough-in—
e.g., to require specification of a radon rough-in system as part of building plans. Where local governments
publish checklists, such as the City of Kelowna’s Checklist: Building Permit Single Family Dwelling, this
could include drawing specifications for a radon rough-in. Building bylaws could be amended to require
builders to leave radon testing devices with new owners (Health Canada takes the position that 91-day
tests in the heating season are required to properly estimate average radon levels). This will be a very small
expenditure (on the order of 30 dollars) for builders compared to overall building construction costs.
Provisional occupancy permits could be issued allowing homes to be lived in until testing is complete, with
final occupancy permits pending proof of radon testing and any needed mitigation.

There are also possibilities for the local government to negotiate directly with builders to secure additional
radon provisions. Municipalities can secure agreements with builders over higher standards than the
Building Code provides.®® Ideally, we want to see all new homes be tested and mitigated if over 200 Bg/
m3, therefore formal arrangements with builders is likely to come closer to making this a reality than leaving
the issue to homeowners. Builders could build improved radon rough-ins, e.g., vertical, insulated vent
pipes in conjunction with balanced heat recovery ventilation systems can often reduce radon levels to
below 200 Bg/m3 without additional fans.”0  Testing is still required, so an alternative approach is for
builders to equip homeowners with a tesk kit upon occupancy, and for the builder to return to activate the
rough-in with a fan if needed. Given the relatively low cost of building in radon protections from the get-go,
the high incidence of radon in the Central Okanagan region, and the benefit to builders’ reputation,
securing agreement has significant merits.

8. Conclusion

Radon action has begun in the region—The RDCO has successfully conducted some community testing
and other projects in the communities in the Central Okanagan. This report has outlined key steps, both as
initial easier measures that can be implemented quickly and in terms of longer-term planning. Local
government in this area has many reasons to act on radon—to ensure it follows existing law to protect
workers and the public in its own operations, to provide a cost-effective intervention for saving lives, and to
ensure health equity for occupants, renters and others who rely on legal protections. Central Okanagan
local governments are well positioned to be a leader in BC and catalyze action by other communities and
the province.
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Appendix 1: Model Radon Policy for a Central Okanagan
Local Government

Guidance Principle

Radon is a radioactive gas — it emits alpha particles. When radon or its decay products are breathed in,
alpha particles travel into lung tissue and can break DNA bonds. The World Health Organization has
identified radon as a human carcinogen. Radon gas is considered the leading cause of lung cancer after
smoking, killing over 3,300 people a year in Canada. The Canadian Radon Guideline was set by Health
Canada in 2007 at 200 Bg/m3. Radon is easy to test and fix and Health Canada recommends that, all
regularly occupied interior spaces be tested, and if levels are found to be over 200 Bg/ms, mitigated to as
low as reasonably achievable below 200 Bg/m3.

In the Central Okanagan lung cancer accounted for 13% of all new cancer diagnoses between
2013-2017. As the following Table shows, there is a significant radon problem in the Central Okanagan.
Radon policy can reduce radon exposure, and in doing so reduce lung cancer incidence and save lives.

Table 1 : BC Radon Repository Compilation of Radon Data as of September 1, 2021

Community No. of No. of No. of No. of No. of Dates

Health Buildings Buildings Buildings | Buildings and | Buildings and

Service tested and and percentage percentage

Area percentage percentage over 600 Bg/ | over 1000 Bq/

over 100 ( over 200 Bq/ m3 m?3
Bg/m3 m3

Central 103 75, 73% 49, 48% 16, 16% 7, 7% | 2007-03-20 to

Okanagan 2021-03-22

Rural

Downtown 179 41, 23% 7,4% 2,1% 1, <1% | 2001-05-26 to

Kelowna 2021-03-24

Glenmore 304 174, 57% 70, 23% 4, 1% 1, <1% | 1999-02-03 to
2021-04-26

Lake 241 183, 76% 114,47% 21,9% 9, 4% | 2002-10-26 to

Country 2021-06-16

Okanagan 298 164, 55% 72,24% 6, 2% 1, <1% [ 2001-11-20 to

Mission 2021-07-01

Rutland 96 45, 47% 13, 14% 0 0 [ 2001-09-27 to
2021-04-03

West 308 193, 63% 101, 33% 16, 5% 4,1% | 1999-02-19 to

Kelowna 2021-04-30

Total 1529 875, 57% 426, 28% 65,4% 23, 2%
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Purpose

This policy aims to reduce exposure to radon gas within indoor spaces in this jurisdiction. It sets out a plan
for increasing education and awareness, having indoor spaces tested, and if necessary mitigated. It seeks
to ensure that persons in this jurisdiction can live, work, and play in environments that do not have unsafe
levels of radon.

Policy Scope

This policy applies to all indoor spaces within this municipality for which the municipal government has
jurisdiction. This includes:

* New construction that requires building and occupancy permits from this municipal government
* Public indoor spaces owned or used by the municipal government
* Rental properties located within this municipality

* Businesses located in this municipality that operate pursuant to business licenses

Education and outreach on radon will be directed towards all residents of this municipality, and everyone
who works or owns businesses in this municipality.

Policy Statement

Prolonged exposure to radon gas over Canada’s Radon Guideline of 200 Bg/m3 constitutes a danger to
lung health. Everyone has the right to protection from radon concentrations over the Canadian Guideline.
Addressing radon is an important component of this municipality’s sustainability goals, creating a Healthy
Built Environment, and ensuring adequate housing for its residents.

This municipality will work to ensure that all homes and places of business within its municipal boundaries
are tested and mitigated. We will work to ensure that at least half of all homes and businesses in this
municipality are tested and mitigated within 5 years of this policy being adopted. We aim to have no
buildings in this municipality with high radon within 10 years.

We will test all municipally owned and operated buildings and mitigate for radon if necessary, within 5
years.
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Initial Actions

The following actions will be programmed for the first year this policy is in place.
Radon Action Month

This municipality will declare November of each year Radon Action Month as do many other governments
across Canada. This will create a yearly time around which to plan education and outreach activities, and
will focus attention on the need to start testing for radon in the Fall and Winter.

Whereas,

The City of is considered to be at a greater risk for high levels of indoor
radon gas; and

Indoor radon gas is known to be a serious public health risk causing as many
as 16% of lung cancer deaths in Canada each year; and

Detecting levels of indoor radon gas is simple with a low cost and easy to
administer test; and

If high levels of indoor radon are present in a home cost-effective solution
exist to reduce unsafe levels.

Now, therefore,

l, , Mayor of the City of do hereby proclaim November 1st
to November 30th as RADON ACTION MONTH in the City of

Update Website
This will explain radon to the general public and this municipality’s plans to address it.
Expand the Radon Detector Library Lending Program

This program provides digital monitors for people to learn about radon (as an odourless, colourless gas)
and to check radon levels. This program was started by the British Columbia Lung Foundation but should
be given long term financial viability. We will work with our local school district to expand the program to
schools.

Continuing Program for Testing and Mitigation

In 2020 and 2021 the Central Okanagan Air Quality Program distributed free radon test kits. This will be
made a permanent program run by this municipal government, offering a larger number of subsidized test
kits and targeting free test kits for those in financial need. The municipality will obtain bulk tests at low cost,
sell them from municipal offices, and provide drop boxes to help lower the cost for residences sending
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devices to laboratories. Participants will be asked to consent that radon data will be shared with the Biritish
Columbia Radon Data Repository. This will help ongoing monitoring and studies of radon in this
municipality.

Link Efficiency Programs to Radon and Indoor Air Quality

Municipal policies will be scoped to see where energy retrofits are supported. Education and awareness
campaigns will be targeted at energy advisors, retrofit companies and clients engaged in energy retrofits. A
program will be developed to ensure any municipal financial support (subsidies) for energy retrofitting
extend to radon testing and mitigation. Where this municipality offers financial support for energy retrofits
new requirements will be instituted requiring advisors and contractors to inform clients about radon and
warn of the need for radon testing.

Radon Policy for Municipal Government Buildings

A program will be started for testing and mitigating all municipal government owned and operated
buildings. Municipal staff may do testing work, following Health Canada’s Guide for Radon Measurements
in_Residential Dwellings(Homes) and Guide for Radon Measurements in Public Buildings, or an
environmental consulting company with Canadian National Radon Proficiency Program (C-NRPP) certified
testers can be hired. C-NRPP mitigators will do the mitigation work. This municipal government will aim to
have all buildings tested and mitigated within 5 years. Testing results and mitigation history will be posted
in visible locations in each building. Results will also be compiled into an open and transparent publicly
accessible database and report including particular building addresses, testing results and mitigation
history.

Building Code

The radon provisions in the BC Building Code apply will be applied. BC Building Code 2018, at Article
1.1.3.3. of Division B states where radon provisions apply in BC. A list of municipalities is found at Table
C-4, Locations in British Columbia Requiring Radon Rough-Ins (in Division B, Appendix C, Climatic and
Seismic Information for Building Design in British Columbia). Article 1.1.3.3 (2) states that the authority
having jurisdiction may identify additional geographical locations requiring rough-ins. The section requires
that the authority have indicating the location is at an elevated risk of the presence of indoor radon levels
exceeding Health Canada guidelines. For the Central Okanagan, only Kelowna is currenly listed in Table-
C4. However, current data from the British Columbia Centre for Disease Control’s Radon Map confirm that
all parts of the Central Okanagan are at an elevated risk. This data can also be requested directly from the
BC Centre for Disease Control-- visit the Data Request webpage or write to datarequest@bccdc.ca

Municipal building Inspectors will be trained in radon. C-NRPP offers courses, and can be consulted about
designing a specific course for BC-based municipal inspectors that . Contact info@c-nrpp.ca

Inspectors will use their powers to deny building and occupancy permits to new buildings that do no meet
the BC Building Code’s radon provisions.
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Create a Radon Working Group

This will help to coordinate government departments. This will include representatives from Interior Health
Authority, school boards, non-profit health associations and radon testing and mitigation professionals. A
senior municipal official or planner will provide a home for this group and maintain oversight over the radon
planning process.

Tracking Progress

A system will be created to learn numbers of homes and other buildings tested and mitigated in the
municipality, and to help track progress of this policy over time. This can include a periodic (bi-yearly)
survey and sample site visits, working with the BC Radon Data Repository, and periodic reporting of
success in meeting policy goals.

Engaging with other Governments and Agencies

Work with other governments in the Central Okanagan to provide a coordinated response. The provincial
government has a clear role to play given existing municipal law frameworks. Municipal staff will work with
the provincial government to advance a provincial radon strategy, and to ensure action within the provinces
jurisdiction that touches on this municipality. This will include promoting policies covering workplaces,
Residential Tenancies, real estate transactions, provincial tax credits for subsidies and mitigation, and
ensuring the BC Building Code includes best practices in radon resistant construction techniques in new
construction and major renovations. Other potential partners include the Interior Health Authority, the Union
of British Columbia Municipalities, and Health Canada’s National Radon Program (send email to
hc.radon.sc@canada.ca). We will engage with these organizations to advance a coordinated response to
radon and to gain access to funds for radon testing, mitigation, and planning.

Adopt policy to work with developers to ensure good radon systems built

A policy will be formulated and adopted to ensure that in negotiations with developers over new
developments, the municipality will seek to have the best possible radon systems built. Best efforts will be
made to ascertain optimal radon systems at point of construction, following the Canadian General
Standards Board (CGSB)’'s_Radon control options for new_construction in low-rise residential buildings,
(CAN/CGSB-149.11-2019) and other research.
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Integrating Radon into Key Planning Strategies

Radon will be integrated with key municipal planning strategies. When these plans are written or renewed,
radon action will be included as important strategic goals, and to ensure coordination and harmonization
across municipal planning instruments.

Sustainability plans
e Make indoor air quality and radon reduction part of sustainability strategy
* Include radon reduction as part of Healthy Built Environment goals
e clarify that indoor air quality and reducing radon exposure are part of green buildings

e ensure that any support for energy retrofitting be linked to ensuring no negative impacts on indoor
air quality and radon

Official Community Plans and Growth Strategies

¢ Include reducing indoor radon exposure as part of goals of improving air quality
¢ Emphasize housing must be suitable, in good condition, and conducive to good health

¢ |nclude Radon Action Plan

Healthy City Strategies

e Make explicit that healthy indoor environments are an important part of health planning and
preventing disease, and link to radon action

Housing Strategies
* Recognize health outcomes as important element of housing planning
e State that home design can reduce chronic diseases
e Place importance on housing being adequate and in good physical condition
e Make reducing radon exposure explicit objectives
¢ Link radon to other indoor air quality goals

e Ensure healthy indoor environments for renters, including protection from elevated radon
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Examples of Integrating Radon into Key Planning Strategies

District of Lake Country Integrated Community Sustainability Plan (ICSP) July 2014

* Amend vision circle in introduction graphic to read “diverse, safe and healthy housing options”

* In the District of Lake Country Sustainability Framework, at p 1, under ‘environmental factors’ (s.
1.1.1) add new bullet point describing increasing exposure to radon and latest results of radon

testing and databases (as found on the radon page for the BC Centre for Disease Control).

3.1 Strategies and “Big Wins”

Develop approaches to improve housing affordability, and indoor environmental quality

*  Big Win: A purpose built rental housing complex is developed including having good radon
rough-ins and where appropriate, mitigation systems built in at the time of construction,
post- occupancy radon testing, and if necessary mitigation, and radon testing results clearly

visible to tenants.

*  More ambitious big win: Realization of goal of halving number of homes and businesses with

elevated radon exposure within 5 years.

Sustainability Action Plan, Strategy 7 ( at p 24.) .Add new paragraph:

Indoor air quality continues to be a concern across Canada and in Lake Country. Health
Canada has produced Residential Indoor Air Quality Guidelines, including for radon, to draw
attention to the issue. Radon is of particular concern in Lake Country, with the British
Columbia Centre for Disease Control recording close to half of homes being over Canada’s
Radon Guideline of 200 Bq/m3. Radon testing is relatively easy and inexpensive and radon

in a building can be fixed for less than the cost of replacing a furnace.

Under Long-term District Action include

* Create a Radon Action Plan. A suite of policies, bylaw changes and financial support can
help ensure the spaces for living, work and play in Lake Country do not have radon over 200
Bqg/m3. A Radon Action Plan can provide a 10-year time frame for ensuring that elevated

radon is no longer an issue in Lake Country’s indoor spaces.

Peachland, Official Community Plan Bylaw No. 2220

*  Make explicit that healthy indoor environments are a goal of the OCP. Include available indoor air
quality measures (for which radon can be prominent) under Community Profiles, (e.g. in addition to
dwelling characteristics (c.f. s. 2.2., p. 14). Add “ensure healthy indoor environments” as
Objective, and “minimize risk to residents from indoor pollutants such as radon gas through a
Radon Action Plan” ” as accompanying policy under “2.3 Neighbourhoods & Character Areas” (p.

16).

*  Make explicit that healthy indoor environments are a component of sustainability outcomes, e.g.
adding, where there is reference to green buildings, explicit goals of “reducing radon gas

exposure” (e.g. 2.37 New Manaco, ss. 2.1, p. 48)
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Under 5.6.7 Climate Action make explicit that ‘green building’ includes radon testing and
mitigation (at .15) and add a line (after .22) stating that energy efficiency measures should be
coupled with attention to indoor air quality and radon.

Under 6.5.1.18, in discussion of Green Building Strategies, include radon testing and mitigation.

Regional District of Central Okanagan, Regional Growth Strategy

At 3.2.4 Our Health, add new policy: “The Central Okanagan regional partners agree to...
Focus attention on indoor air quality issues, including radon gas exposure as important
components of ensuring resident’s health and preventing disease” (p. 14)

At 3.2.6 Our Housing. Add new policy. “The central Okanagan regional partners agree to....
Ensure housing is healthy and safe, by taking steps to reduce indoor air pollutants, including
radon, through focused plans” (p. 16)

At 3.2.7 Our Climate. Add new policy. “The Central Okanagan regional partners agree to... work to
ensure that energy efficiency upgrades to buildings do not have negative effects on indoor
air quality, through Radon Action planning, and ensuring retrofitting of buildings is
accompanied by radon testing and mitigation®“ (p. 17)

Kelowna’s Healthy City Strategy: Community for All. Kelowna’s All Ages & Abilities
Action Plan

At p. 18, under Recommendations, Healthy Housing, add new objective: Address indoor air
quality and reduce radon exposure. The corresponding action item can be: Create Municipal
Radon Action Plan. Under details: A stand-alone Radon Action Plan and Policy will work to
reduce exposure to elevated radon through Kelowna’s housing supply and other indoor
spaces.

Objective of promoting energy efficiencies can also be reframed—to promote energy efficiency
for all housing while protecting and advancing indoor air quality and radon protection.
Under Action add: inform residents that energy efficiency retrofitting should always be
accompanied by radon testing.

Kelowna’s Healthy City Strategy: Healthy Housing Strategy.

Importantly already recognizes that healthy housing must also be of “quality”: “Quality housing is both
adequate and suitable. ‘Adequate’ refers to housing that is in good physical condition and that is of an
appropriate size and design per Building Code and Health Regulation. Typical challenges here result
from indoor health and safety hazards and overcrowding “. (p. 6)

Suggested addition to key directions to add a fifth key direction: “improve residential indoor air
quality including protection from radon gas exposure”.

Ensure levels of radon exposure, level of radon awareness and testing added to housing needs
assessment (p. 9)

Add Radon Action Plan as a recommended action.
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Relevant Bylaw Amendments

Standards of Maintenance Bylaws

New bylaws or amendments to old bylaws ensure protections for renters from radon gas exposure
over Canada’s Radon Guideline.

Proposed action. Adopt (or incorporate into Good Neighbour bylaws) the Government of British
Columbia Standards of Maintenance Model Bylaw

* Add New clause on Radon under Part 3, Maintenance Standards

27. Radon.

a. Landlords must ensure that a rental accommodation unit does not have radon levels
over 200 Bq/m3.

b. Landlords shall test residential premises to ascertain radon concentrations, initially, and
again every five years.

c. Testing shall conform to Health Canada’s Guide for Radon Measurements in Residential
Dwellings (Homes) (2017). A checklist for compliance with this procedure is provided in
Schedule 1.

d. Landlords will notify tenants and prospective tenants of test results through providing
copies of laboratory reports.

e. Notwithstanding any testing by landlords, tenants may conduct their own radon tests.

Mitigation will be performed by professional radon mitigators certified by the Canadian
National Radon Proficiency Program, using best practices, to as low as reasonably
achievable under 200 Bq/ma.

Business Licensing Bylaws, re Rental Accommodation

¢ Once new standard of maintenance bylaw (or amendment made) business licencing bylaws can be
amended as a form of enforcement

Example: Westbank First Nation 2019 Business Law

In Definition section (s.2.1 ) clarify that “business” includes providing rental accommodation. Add
definition of rental accommodation.

* In section 12.1 add language referencing standards of maintenance, e.g. “The Licence
Inspector may suspend a licence for any period as determined to be necessary by the
Licensee”
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Add a new section specific to Residential Accommmodation (e.g. after s. 22, Vending Machines) which

states:
1.

every application for an initial license for a business providing residential
accommodation shall swear or state on oath that they are able to comply with the
Standard of Maintenance Bylaw

the City may deny a license if the premises are subject to an order, or orders, made
pursuant to the City’s Standards of Maintenance Bylaw.

every applicant will provide to the License Inspector any reports of radon testing and
mitigation or clearly indicate if no radon tests have been performed.

In complying with s. 13.1 (displaying license) this can be fulfilled by giving tenants or
prospective tenants a copy of the license

The License Inspector may revoke or suspend a license where

a. there is non-compliance with this bylaw or the Standards of Maintenance bylaw,
or there is a threat to the health and safety of the public or tenants of rental
accommodation, and

b. this would not cause undue harm to the tenants’ access to safe and affordable
housing

The License Inspector can issue an order to a landlord to rectify a situation that poses a
threat to health, safety or fitness for habitation as provided in the Standards of
Maintenance bylaw.

Where emergency steps are required to rectify a threat to health and safety, the License
Inspector can issue a work order and recover the costs from the landlord.

Add rental accommodation to the 2019 Business License Law-Business License Schedule.

Business Licensing Bylaws—re Radon in Public Spaces

¢ Create new bylaw or make amendments to make radon testing and mitigation a condition of opening a
physical location for a business

Example: West Kelowna’s - Business Licensing and Regulations Bylaw No. 0087

Add a new section 2.16 which states

2.16 Radon Protection.

1.

2.

Businesses shall ensure that all indoor spaces open to the public and regularly occupied
for four hours or more per day should have radon levels below Canada’s Radon
Guideline of 200 Bq/m3.

All spaces described in subsection (1) will be tested for radon every five years following
Health Canada’s Guide for Radon Measurements in Public Buildings.
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3. For average long-term results over 200 Bq/m3 mitigation must be performed by a C-
NRPP certified radon professional using best practices to as low as reasonably
achievable below 200 Bq/ms.

4. Businesses will keep proof of testing and any mitigation, post copies in a place visible to
the public and employees, and otherwise make them available for inspection by the
License Inspector.

Building Development Bylaws

Amend bylaws to ensure building permitting process includes radon, and that any occupancy is
provisional until radon is tested—e.g., final occupancy permits will require proof of radon testing, and
where appropriate, mitigation.

Example: Regional District of Central Okanagan, Building Bylaw No. 835

Radon Systems Described in Plans submitted for Permit.

9.4 Where the application is for a permit for a building, an addition, an alteration, or the moving
of a building, the application shall state the intended use or uses of the building and include,
where necessary, in support of the application, 2 (two) copies of the specifications and scale
drawings of the project and site with respect to which the work is to be carried out. Such
specifications and scale drawings shall show, in addition to the requirements of Part 2 of the
Code

...(0) the location and design of the radon rough-in or further completed radon system
Inspection of Radon Rough-in or further completed system

19.1.4 For all other projects and additions and alterations thereto the required inspections
are...:

c) Plumbing inspections — after any part of a plumbing system is in place, including water
and sewer services prior to backfiling. Separate inspections will be done for water service,
sewer service, rough in drain waste and vent piping, above ground rough-in drain waste
and vent piping, water distribution system, and radon systems

19.9.1 When doing a radon system inspection, the Inspector is authorized to review only
the following items:

Radon mitigation plans

o o

air barrier system

gas-permeable layer

Q o

any access points for gas from sub-slab into the conditioned space

o

radon vent pipe

o

radon vent pipe terminations

g. fans, if any
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h. heating, ventilation, and air conditioning systems, including heat recovery or
heat energy ventilators

i. and any other items that may make up part of a radon mitigation system

Occupancy Permit and Radon

19.14. Any occupancy permits issued will be provisional until the following radon
protection conditions are met

i. radon testing of at least 91 days during the heating season

ii. submission to the Inspector of a statement verifying completion of a radon test
that complies with the following guidelines:

1. For residential dwellings testing will conform to Health Canada’s Guide for
Radon Measurements in Residential Dwellings (Homes) (2017). A checklist
for compliance with this procedure is provided in Schedule 1.

2. For workplaces, schools, day cares, hospitals, care facilities, and
correctional centres testing will conform to Health Canada’s Guide for Radon

Measurements in Public Buildings.
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Schedule 1

BC LUNG

FOUNDATION

Checklist for Radon Testing

This checklist is designed to help people ensure they have followed correct procedure in testing for radon. By filling in
the form, a person can show they have taken care to follow appropriate procedure. This will help landlords and
tenants agree as to how testing should be carried out. We encourage all parties to cooperate on friendly terms. In the
event of a conflict, this checklist can also serve as evidence correct procedure was followed. This checklist is based
on Health Canada’s Guide for Radon Measurements in Residential Dwellings (Homes)(2017).

1. Obtain a C-NRPP Certified Testing Device

Testing devices should be designed to allow for 91-day tests.

If you are testing a multi-unit residential building and plan on deploying 10 detectors or more, Health Canada
advises using duplicate measurements to ensure quality control. One duplicate should be deployed for each 10
detectors. Duplicate measurements are made by placing two detectors side-by-side (< 10 cm or 4 inches apart).
In the case of multi-unit residential buildings, please ensure duplicated are placed evenly across units being
tested.

To find testing devices visit https://takeactiononradon.ca/test/radon-test-kits/#local 1
To check whether the device is C-NRPP listed visit https://c-nrpp.ca/approved-radon-measurement-devices/

Company and product name of device

Serial or identification number

Is the device C-NRPP listed?

State how you know its C-NRPP listed?

Number of test devices deployed including duplicates for quality control
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2. Place the Detector in Your Home
Choice of room

Place the radon detector in the normal occupancy area of the lowest lived-in level of the home.
You can test in bedrooms, hallways, living rooms, dining rooms and home offices.
Place the detector in a location where it is unlikely to be disturbed.

Do not test in bathrooms, kitchens, laundry rooms, closets, cupboards, sumps, crawlspaces or nooks within the
foundation. These are locations where radon concentrations are likely to be different from other living spaces, or
where people do not typically spend at least 4 hours per day

For basements, only test if

(@ the basement has finished rooms that are inhabited for four hours a day or more, such as bedrooms,
playrooms, family rooms, or

(b) if it will be renovated for purposes where it will be inhabited for four hours a day or more.

Place the device in a basement area that is or will be used for more than 4 hours each day. If the basement does
not have any areas where people spend more than 4 hours per day (i.e. work, play or sleep), then test on the
main level.

Room(s) in which radon detector placed

Location in the room
The preferred device location is:

* near an interior wall at a height of the typical breathing zone, keeping within
* 0.8to 2 m (38 1to 6.5 feet) from the floor in the typical breathing zone.

* atleast 50 cm (20 inches) from the ceiling and 20 cm (8 inches) from other objects so as to allow
normal airflow around the detector.

* approximately 40 cm (16 inches) from an interior wall or approximately 50 cm (20 inches) from an
exterior wall.

* Do not place the detector near heating, ventilating, and air-conditioning vents, doors, fans, windows,
fireplaces, electrically powered equipment, television sets, stereos and speakers, or in direct
sunlight. Air currents, sources of heat, and electrically powered appliances can affect some
measurement devices.

Did placement conform to preferred device locations? Yes No

If No explain here:
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Some detectors may have further instructions for placement.

Did the detector include further instructions on placement not yet mentioned on this checklist?

Yes No

If so, please state what they are.

Did you follow those instructions? Yes No

Further explanations if necessary.

3. Measurement Process

Health Canada recommends that every homeowner test their home for radon through the placement of at least
one long-term detector for a minimum of 91 days (3 months). Ideally, this testing period should be when indoor
radon levels are highest. In Canada, this is typically during the heating season from October to April, when
homeowners keep windows closed for extended periods of time, and heating systems tend to create negative
pressure, drawing more radon into the home.

Beginning the Test
Individual radon detectors have instructions for starting the test (such as removing from a bag).

Please state requirements of your device for beginning the radon test.
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Did you follow the requirements? Yes No.

It is important to record the date the radon test begun

Date Radon Test begun
Is your living space normally heated by this date? Yes No

During the test
Generally, the measurement device should not be disturbed during the measurement period. Slight movements,
such as moving a few inches to access a book, should not have a significant impact.

Was the measurement device moved
during the measurement period? Yes No

If so, please explain the movement.

Ending the test

Health Canada recommends at least 91 days (3 months), but in many cases longer tests are acceptable.

Date Radon Test ended

Individual radon detectors may have instructions for ending the test (such as placing into an envelope).

Please state requirements of your device for beginning the radon test.

Did you follow the requirements? Yes No.
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4. Acquiring and Interpreting Results

After the monitoring period is complete, return the detector to the certified radon professional or analytical
laboratory for processing and evaluation of radon concentrations.

Was a certified radon professional involved? Yes___ No

If so, name of certified radon professional

Did you send the radon detector to a laboratory? Yes___ No

If so, name of laboratory or company handling testing

Radon Test Result. Average radon levels Bg/m3

(Note: The United States of America uses pCi/L and some laboratories will report results in pGi/L: Please
convert units in pCi/L to Bg/m3. 1pCi/L equals 37 Bg/ms3. Simply multiple the number in pCi/L by 37 to
give the figure in Bag/ms3. For example 5.4 pCi/L is equivalent = 200 Bg/m3)

Attach laboratory results if available

5.Signature

Your Name

Signature

Date

6. Declaration

If this form is to be used in legal proceeding (such as before the Residential Tenancy Branch), please consider
having it notarized as follows:

| solemnly declare or make oath that | followed the procedure in this checklist, that | filled it in
honestly, and the contents | have added are true.

Your Name

Signature

Date

Witness (fill in name and signature or stamp below)

Reducing Radon Exposure in the Central Okanagan 41



References

1 World Health Organization, 2021. Radon and Health. Available at https://www.who.int/news-room/fact-sheet tail/r
health accessed August 20, 2021

2 For a recent review of the lung cancer risks of radon see United Nations Scientific Committee on the Effects of Atomic Radiation
(UNSCEAR), 2019. Sources, Effects and Risks of lonizing Radiation, Annex B: Lung cancer from exposure to radon. Available at
https://www.unscear.org/unscear/en/publications/2019.html accessed September 7, 2021

3 Canadian Cancer Society, 2021. Survival statistics for small cell lung cancer https://cancer.ca/en/cancer-information/cancer-
types/lung/prognosis-and-survival/small-cell-lung-cancer-survival-statistics

4 Chen, J., Moir, D. and Whyte, J., 2012. Canadian population risk of radon induced lung cancer: a re-assessment based on the
recent cross-Canada radon survey. Radiation protection dosimetry, 152(1-3), pp.9-13.

5 Statistics Canada, 2020. Deaths, 2019. Available at https://www150.statcan.gc.ca/n1/daily-quotidien/201126/dg201126b-
eng.htm

6 Health Canada, 2009. Government of Canada Radon Guideline. Available at https://www.canada. n/health-
environmental-workplace-health/radiation/radon/government-canada-radon-guideline.html accessed August 20, 2021

7 BC Cancer Agency, 2018. BC Cancer Statistics Dashboard. Available at http://www.bccancer.bc.ca/statistics-and-reports-site/
Documents/Cancer_Type_Lung_2018_20210305.pdf

8 Chen et al 2012 ibid.

9 Health Canada, Reducing Radon Levels in Existing Homes: A Canadian Guide for Professional Contractors (2010) www.hc-
sc.gc.ca/ewh-semt/pubs/radiation/radon_contractors-entrepreneurs/index-eng.php accessed September 14, 2021,at p 2.

10 British Columbia Centre for Disease Control, 2021. Canadian Community Health Survey (CCHS) Dashboard. Available at http://
WWW. .ca/health-professional ta-reports/health-stat nadian-community-health-survey-dash rd#Dash r
accessed September 7, 2021

11 Simms, J.A., Pearson, D.D., Cholowsky, N.L., Irvine, J.L., Nielsen, M.E., Jacques, W.R., Taron, J.M., Peters, C.E., Carlson, L.E.
and Goodarzi, A.A., 2021. Younger North Americans are exposed to more radon gas due to occupancy biases within the
residential built environment. Scientific reports, 11(1), pp.1-10.

2 Health Canada, ibid, p. 6.

13 Baytalan, G. 2015 The Interior Health Daycare Testing Experience. Presentation to BC Lung, Radon Workshop, November 23,
2015. Available at https://bc.lung.ca/sites/default/files/media/The Interior Health daycare testing experience.pdf accessed
September 14, 2021; Nicol, A-M. and Baytalan, G. 2015. Radon and Child Care Facilities. Presentation to CIPHI Annual Education
Conference 2017, Nov. 8th, 2017 available at https://ncceh.ca/sites/default/files/CIPHI_2017_Radon_and_Child_Care_Facilities-
Nicol.pdf accessed September 14, 2021.

14, For a broader introduction to health economics analysis of radon, see World Health Organization, 2009. WHO Handbook on
Indoor Radon: A Public Health Perspective. Geneva, Chapter 4, Cost Effectiveness of Radon Control. Available at https://
apps.who.int/iris/bitstream/handle/10665/44149/9789241547673_eng.pdf (accessed August 20, 2021).

15 Gaskin, J., Coyle, D., Whyte, J., Birkett, N. and Krewksi, D., 2019. “A cost effectiveness analysis of interventions to reduce
residential radon exposure in Canada,” Journal of Environmental Management 247, pp. 449-461

16 See Gaskin et al. ibid, at Table 8, p.458

Reducing Radon Exposure in the Central Okanagan 42


https://www.canada.ca/en/health-canada/services/environmental-workplace-health/radiation/radon/government-canada-radon-guideline.html
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/radiation/radon/government-canada-radon-guideline.html
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/radiation/radon/government-canada-radon-guideline.html
http://www.hc-sc.gc.ca/ewh-semt/pubs/radiation/radon_contractors-entrepreneurs/index-eng.php
http://www.hc-sc.gc.ca/ewh-semt/pubs/radiation/radon_contractors-entrepreneurs/index-eng.php
http://www.bccdc.ca/health-professionals/data-reports/health-status/canadian-community-health-survey-dashboard#Dashboard
http://www.bccdc.ca/health-professionals/data-reports/health-status/canadian-community-health-survey-dashboard#Dashboard
https://bc.lung.ca/sites/default/files/media/The%2520Interior%2520Health%2520daycare%2520testing%2520experience.pdf
https://ncceh.ca/sites/default/files/CIPHI_2017_Radon_and_Child_Care_Facilities-Nicol.pdf
https://ncceh.ca/sites/default/files/CIPHI_2017_Radon_and_Child_Care_Facilities-Nicol.pdf
https://www.who.int/news-room/fact-sheets/detail/radon-and-health
https://www.who.int/news-room/fact-sheets/detail/radon-and-health
https://www.unscear.org/unscear/en/publications/2019.html%2520accessed%2520August%252020
https://apps.who.int/iris/bitstream/handle/10665/44149/9789241547673_eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/44149/9789241547673_eng.pdf

17 ¢.f. Ontario Ministry of Health and Long Term Care, 2018. Ontario Public Health Standards: Requirements for Programs,

Services, and Accountability available at http://www.health.gov.on. n/pro/program lichealth
protocols_guidelines/Ontario_Public_Health_Standards_2018_en.pdf accessed September 14, 2021 at p. 20

18 Powers, M., Faden, R.R. and Faden, R.R., 2008. Social justice: the moral foundations of public health and health policy. Oxford
University Press, USA.at p. 82)

19 Statistics Canada. 2017. Kelowna [Census metropolitan area], British Columbia and British Columbia [Province](table). Census
Profile. 2016 Census. Statistics Canada Catalogue no. 98-316- X2016001 Ottawa. Released November 29, 2017.
accessed September 7, 2021).

ncentration h mes-fin |—r -health- —2 12h ml accessed September14 2021.

21 Chen, J., Moir, D. and Whyte, J., 2012. Canadian population risk of radon induced lung cancer: a re-assessment based on the
recent cross-Canada radon survey. Radiation protection dosimetry, 152(1-3), pp.9-13. Chen, J., 2013. Canadian lung cancer
relative risk from radon exposure for short periods in childhood compared to a lifetime. International journal of environmental
research and public health, 10(5), pp.1916-1926. Chen, J., Bergman, L., Falcomer, R. and Whyte, J., 2015. Results of
simultaneous radon and thoron measurements in 33 metropolitan areas of Canada. Radiation protection dosimetry, 163(2)
210-216; Chen, J. 2019. Risk Assessment for Radon Exposure in Various Indoor Environments. Radiation Protection Dosimetry,
185 (2),143-150

22 Health Canada, 2008 Gwde for Radon Measurements in ReS|dent|a| Dwelllngs (Homes) available at https://www. canada ca/eh/

dwellings- homes html accessed September 14, 2021; Health Canada 2014. Radon—reductlon guide for Canadians avallable at
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/radon-
reduction-guide-canadians-health-canada-2013.html accessed September 14, 2021; Health Canada, 2014. Reducing Radon
Levels in Existing Homes: A Canadian Guide for Professional Contractors; Health Canada, 2016. Guide for Radon Measurements
in Public Buildings Workplaces, Schools, Day Cares, Hospitals, Care Facilities, Correctional Centres available online at https://
www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/guide-radon-
measurements-public-buildings-schools-hospitals-care-facilities-detention-centres.html accessed September 14, 2021, 2021

23 See Canadian National Radon Proficiency Program. Available at www.cnrpp.ca accessed September 14, 2021,

24 Health Cahada 2020. Radon Testing in Federal Buildings - H|gh||ghts Avallable at tt ://www.canada. n/health-
ights.html accessed September 14,

25Canadian General Standards Board, 2017. Radon mitigation options for existing low-rise residential buildings, (CAN/
CGSB-149.12-2017). Available at_https://publications.gc.ca/collections/collection_2017/ongc-cgsb/P29-149-012-2017-eng.pdf
accessed December 13, 2021; Canadian General Standards Board, 2019._Radon control options for new construction in low-rise
residential buildings, (CAN/CGSB-149.11-2019). Available at https: lications.gc. llection llection_201

P29-149-011-2019-eng.pdf accessed December 13, 2021

26 Quastel, N., Siersbaek, M., Cooper, K. and Nicol A-M. 2018. Environmental Scan of Radon Law and Policy: Best Practices in
Canada and the European Union. Toronto and Burnaby: Cahad|an Ethronmental Law ASSOC|at|0h and CAREX Canada. Available
f accessed September 14,

27 Rogoza, D. et al 2015. Future Proofing: Protecting Consumers from Radon in New Homes. British Columbia Lung Association.
28 BC Building Code, 2018. Division B Section 9.13.4

29 BC Building Code, 2018. Division B Appendix C Climatic and Seismic Information for Building Design in British Columbia.
Table C-4 -Locations in British Columbia Requiring Radon Rough-Ins

Reducing Radon Exposure in the Central Okanagan 43


https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/guide-radon-measurements-residential-dwellings-homes.html
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/guide-radon-measurements-residential-dwellings-homes.html
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/guide-radon-measurements-residential-dwellings-homes.html
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/guide-radon-measurements-residential-dwellings-homes.html
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/radon-reduction-guide-canadians-health-canada-2013.html%2520accessed%2520September%252014
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/radon-reduction-guide-canadians-health-canada-2013.html%2520accessed%2520September%252014
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/guide-radon-measurements-public-buildings-schools-hospitals-care-facilities-detention-centres.html
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/guide-radon-measurements-public-buildings-schools-hospitals-care-facilities-detention-centres.html
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/guide-radon-measurements-public-buildings-schools-hospitals-care-facilities-detention-centres.html
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/guide-radon-measurements-public-buildings-schools-hospitals-care-facilities-detention-centres.html
http://www.health.gov.on.ca/en/pro/programs/publichealth/oph_standards/docs/protocols_guidelines/Ontario_Public_Health_Standards_2018_en.pdf
http://www.health.gov.on.ca/en/pro/programs/publichealth/oph_standards/docs/protocols_guidelines/Ontario_Public_Health_Standards_2018_en.pdf
http://www.health.gov.on.ca/en/pro/programs/publichealth/oph_standards/docs/protocols_guidelines/Ontario_Public_Health_Standards_2018_en.pdf
http://www.cnrpp.ca
https://www12.statcan.gc.ca/census-recensement/2016/dp-pd/prof/index.cfm?Lang=E
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/radiation/radon/radon-testing-federal-buildings-highlights.html
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/radiation/radon/radon-testing-federal-buildings-highlights.html
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/radiation/radon/radon-testing-federal-buildings-highlights.html
https://publications.gc.ca/collections/collection_2017/ongc-cgsb/P29-149-012-2017-eng.pdf
https://publications.gc.ca/collections/collection_2019/ongc-cgsb/P29-149-011-2019-eng.pdf
https://publications.gc.ca/collections/collection_2019/ongc-cgsb/P29-149-011-2019-eng.pdf
https://cela.ca/wp-content/uploads/2019/07/Radon-Policy-Scan-Full-Rept-with-Appendices_0.pdf
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/cross-canada-survey-radon-concentrations-homes-final-report-health-canada-2012.html
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/cross-canada-survey-radon-concentrations-homes-final-report-health-canada-2012.html
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/radiation/cross-canada-survey-radon-concentrations-homes-final-report-health-canada-2012.html

30 BC Building Code, 2018. section 1.1.3.3 (2)

31 Interior Health, 2017. News and Resources from Licensing — May 2017. Available at https://www.interiorhealth.ca/
YourEnvironment/ChildCareFacilities/l icenseeResources/Documents/May%20News%202017.pdf accessed March 25, 2021

32British Columbia Financial Serwces Authority, 2020. Radon Precauhons Guidelines. Avallable at https://www.bcfsa.ca/industry-
i idelines accessed September 7,

and-released-alongside-new- inme-QQu se/ accessed September 14 2021

34 Residential Tenancy Act, SBC 2002, ¢ 78, section 32

35 CET-67599-17 (Re), 2017 CanLll 60362 (ON LTB); Vanderwerf v. Dolan, 2019 QCRDL 37417.

36 See Federal Provincial Territorial Radiation Committee, 2013. Canadian Guidelines for the Management of Naturally Occurring
Radioactive Materials (NORM). ISBN: 978-1-100-23019-1; Cat. No.: H129-34/2013E-PDF available at https://www.canada.ca/
en/health-canada/services/publications/health-risks-safety/canadian-guidelines-management-naturally-occurring-radioactive-

materials.html accessed September 7, 2021

37 Occupational Health and Safety Regulation, BC Reg 296/97 (OHSR), s. 2.2

38 Ontario Ministry of Labour, Training and Skills Development, 2016. Radon in the workplace. Available at https:/
www.labour.gov.on.ca/english/hs/pubs/gl_radon.php accessed September 7, 2021

39 OHSR, s. 7.19
40 0OHSRs. 7.18

41 Regional District of Central Okanagan, 2015. Clean Air Strategy, 2015. Available at https://www.regionaldistrict.
258541/BDCO_2015_Clean_Air_Strategy_Final.pdf accessed September 8, 2021

42 British Columbia Lung Foundation, 2021. Radon Detector Library Lending Program. Available at https://bclung.ca/protect-your-
lungs/radonaware-program/radon-detector-library-lending-program accessed September 8, 2021

43 Interior Health, 2021. Radon Exposure. Available at h .//www.interiorhealth. rEnvironment/R n P
default.aspx accessed September 8, 2021

44 Simms, J.A., Pearson, D.D., Cholowsky, N.L., Irvine, J.L., Nielsen, M.E., Jacques, W.R., Taron, J.M., Peters, C.E., Carlson, L.E.
and Goodarzi, A.A., 2021. Younger North Americans are exposed to more radon gas due to occupancy biases within the
residential built environment. Scientific reports, 11(1), pp.1-10 calculates a Canadian mean of 4.08 mSv/year exposure in homes,
with 2.5% of Canadian homes giving rise to exposures over 20 mSv. By contrast, the Radiation Protection Regulations, SOR/
2000-203, under the Nuclear Safety and Control Act, S.C. 1997, c. 9 at s. 13 specifies effective dose limits of no more than 100
mSv in a five year period for nuclear energy workers, 4 mSv for the balance of a pregnancy, and 1 mSv per year for a person who
is not a nuclear worker

45 Author’s discussion with Government of British Columbia, Real Property Division staff; see also Health Canada, 2020. Radon

Testing in Federal Buildings—Highlights. Available at https://www.canada.ca/en/health-canada/services/environmental-workplace-
health/radiation/radon/radon-testing-federal-buildings-highlights.html accessed September 30, 2021

46 An example of such as Working Group was reported to authors as current practice by the Province of Nova Scotia by John
Drage, Senior Geologist/Hydrogeologist, Geoscience & Mines Branch, Department of Lands and Forestry, Nova Scotia

47 BC Housing, 2020. Developing Extreme Heat, Wildfire Smoke and Covid-19 Response Plan: A Guide for Non-Profit Housing
Providers. Available for download at https://www.bchousing.org/publications/Extreme-Heat-Wildfire-Smoke-Covid-19-Response-
Guide.pdf. Accessed January 12, 2022

Reducing Radon Exposure in the Central Okanagan 44


https://www.bchousing.org/publications/Extreme-Heat-Wildfire-Smoke-Covid-19-Response-Guide.pdf
https://www.bchousing.org/publications/Extreme-Heat-Wildfire-Smoke-Covid-19-Response-Guide.pdf
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/radiation/radon/radon-testing-federal-buildings-highlights.html%2520accessed%2520September%252030
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/radiation/radon/radon-testing-federal-buildings-highlights.html%2520accessed%2520September%252030
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/radiation/radon/radon-testing-federal-buildings-highlights.html%2520accessed%2520September%252030
https://www.interiorhealth.ca/YourEnvironment/ChildCareFacilities/LicenseeResources/Documents/May%2520News%25202017.pdf
https://www.interiorhealth.ca/YourEnvironment/ChildCareFacilities/LicenseeResources/Documents/May%2520News%25202017.pdf
https://www.canada.ca/en/health-canada/services/publications/health-risks-safety/canadian-guidelines-management-naturally-occurring-radioactive-materials.html
https://www.canada.ca/en/health-canada/services/publications/health-risks-safety/canadian-guidelines-management-naturally-occurring-radioactive-materials.html
https://www.canada.ca/en/health-canada/services/publications/health-risks-safety/canadian-guidelines-management-naturally-occurring-radioactive-materials.html
https://www.bcrea.bc.ca/standard-forms/property-disclosure-statement-revised-and-released-alongside-new-online-course/
https://www.bcrea.bc.ca/standard-forms/property-disclosure-statement-revised-and-released-alongside-new-online-course/
https://www.interiorhealth.ca/YourEnvironment/RadonGas/Pages/default.aspx
https://www.interiorhealth.ca/YourEnvironment/RadonGas/Pages/default.aspx
https://bclung.ca/protect-your-lungs/radonaware-program/radon-detector-library-lending-program
https://bclung.ca/protect-your-lungs/radonaware-program/radon-detector-library-lending-program
https://www.bcfsa.ca/industry-resources/real-estate-professional-resources/knowledge-base/guidelines/radon-precautions-guidelines?hits=radon
https://www.bcfsa.ca/industry-resources/real-estate-professional-resources/knowledge-base/guidelines/radon-precautions-guidelines?hits=radon
https://www.bcfsa.ca/industry-resources/real-estate-professional-resources/knowledge-base/guidelines/radon-precautions-guidelines?hits=radon
https://www.regionaldistrict.com/media/258541/RDCO_2015_Clean_Air_Strategy_Final.pdf
https://www.regionaldistrict.com/media/258541/RDCO_2015_Clean_Air_Strategy_Final.pdf
https://www.labour.gov.on.ca/english/hs/pubs/gl_radon.php
https://www.labour.gov.on.ca/english/hs/pubs/gl_radon.php

48 Plan H. 2021. Climate Action and Public Health. Available at https://planh.ca/take-action/healthy-environments/natural-

environments/page/climate-action-public-health accessed September 10, 2021
49 Vancouver Planning Commission, 2021. Memorandum to Mayor and Council Re: Climate Emergency: Extreme Heat and Air
Quality Mitigation. VanRIMS No.: 8-3000-11 July 5, 2021 available at https: ncil.vancouver.ca/2021072 ment: .

accessed September 10, 2021

50 United States General Accounting Office, 1986. Indoor Radon Air Pollution. GAO/BCED-S6-170. Available at https://

WWW. .gov, 1 144501.pdf (accessed August 20, 2021, at page 12). More recently see Shrubsole, C., Macmillan, A.,
Davies, M. and May, N., 2014. 100. “Unintended consequences of policies to improve the energy efficiency of the UK housing
stock,” Indoor and Built Environment 23(3), pp. 340-352.

51 Stanley, FK., Zarezadeh, S., Dumais, C.D., Dumais, K., MacQueen, R., Clement, F. and Goodarzi, A.A., 2017. “Comprehensive
survey of household radon gas levels and risk factors in southern Alberta,” CMAJ Open, 5(1), pp. E255-E264.

52 Collignan, B., Le Ponner, E. and Mandin, C., 2016. “Relationships between indoor radon concentrations, thermal retrofit and
dwelling characteristics,” Journal of Environmental Radioactivity 165, pp. 124-130.

53 Arvela, H., Holmgren, O., Reisbacka, H. and Vinha, J., 2013. “Review of low-energy construction, air tightness, ventilation
strategies and indoor radon: results from Finnish houses and apartments,” Radiation Protection Dosimetry 162(3), pp. 351-363.

54 Burris, S.C., Berman, M.L., Penn, M.S. and Holiday, T.R., 2018. The new public health law: a transdisciplinary approach to
practice and advocacy. Oxford University Press. pp. 76-84

55 BC Healthy Living Alliance, 2014, On The Path To Better Health, available at https://www.bchealthyliving.ca/wp-content/
uploads/bchla-path-final-mar14-screen.pdf accessed September 10, 2021, at p. 14

56 Meili, R. 2012 A Healthy Society: How a Focus on Health can Revive Canadian Democracy. Purich at p. 33

57 Regional District of Central Okanagan Regional Board Strategic Priorities 2019-2022. Available at https://
www.regionaldistrict.com/media/270323/2019_2022StrategicPrioritiesFINAL.pdf accessed September 10, 2021

58 District of Lake Country, 2014. Our Sustainable Lake Country:District of Lake Country Integrated Community Sustainability Plan
(ICSP). Available at https://lakecountry.civicweb.net/document/39312/Integrated%20Community%20Sustainability%20Plan%20-
%20July%202014.pdf see Introduction

59 District of Lake Country Sustainability Framework, included in Our Sustainable Lake Country, ibid, at page 4
60 District of Lake Country Sustainability Framework, ibid. page 6

61 District of Lake Country, Official Community Plan,2018-2038, Schedule “A” Bylaw 1065, 2018, (hereafter Lake Country OCP) s.
3.1.15

62 | ake Country OCP, s. 3.1.21.
63 Lake Country OCP, s. 3.18.1
64 | ake Country OCP, s. 7.1.7e emphasis added

65 City of Kelowna, 2021. Healthy City Strategy. Available at https://www.kelowna. r-community/planning-proj
city-strategy, accessed September 24, 2021

66 City of Kelowna, Healthy Housing Strategy, available at https://www.kelowna.ca/sites/files/1/docs/logos/

healthy_housing_strategy_final_reduced_size.pdf, accessed September 24, 2021, at p. 6

67 See British Columbia Lung Foundation, 2021. Landlords and Renters. At https://bclung.ca/radon-rights-and-duties-for-
landlords-and-renters accessed November 12, 2021.

68 City of Waterloo Rental Licensing Bylaw 2011-047.

Reducing Radon Exposure in the Central Okanagan 45


https://www.kelowna.ca/our-community/planning-projects/healthy-city-strategy
https://www.kelowna.ca/our-community/planning-projects/healthy-city-strategy
https://www.gao.gov/assets/150/144501.pdf
https://www.gao.gov/assets/150/144501.pdf
https://council.vancouver.ca/20210720/documents/b5.pdf
https://planh.ca/take-action/healthy-environments/natural-environments/page/climate-action-public-health
https://planh.ca/take-action/healthy-environments/natural-environments/page/climate-action-public-health
https://lakecountry.civicweb.net/document/39312/Integrated%2520Community%2520Sustainability%2520Plan%2520-%2520July%25202014.pdf
https://lakecountry.civicweb.net/document/39312/Integrated%2520Community%2520Sustainability%2520Plan%2520-%2520July%25202014.pdf
https://lakecountry.civicweb.net/document/39312/Integrated%2520Community%2520Sustainability%2520Plan%2520-%2520July%25202014.pdf
https://www.regionaldistrict.com/media/270323/2019_2022StrategicPrioritiesFINAL.pdf
https://www.regionaldistrict.com/media/270323/2019_2022StrategicPrioritiesFINAL.pdf
https://www.bchealthyliving.ca/wp-content/uploads/bchla-path-final-mar14-screen.pdf
https://www.bchealthyliving.ca/wp-content/uploads/bchla-path-final-mar14-screen.pdf
https://bclung.ca/radon-rights-and-duties-for-landlords-and-renters
https://bclung.ca/radon-rights-and-duties-for-landlords-and-renters
https://www.kelowna.ca/sites/files/1/docs/logos/healthy_housing_strategy_final_reduced_size.pdf
https://www.kelowna.ca/sites/files/1/docs/logos/healthy_housing_strategy_final_reduced_size.pdf

70 Zhou, L.G., Berquist, J., Li, Y.E., Whyte, J., Gaskin, J., Vuotari, M. and Nong, G., 2021. Passive soil depressurization in

Canadian homes for radon control. Building and Environment, 188, p.107487; see Canadian General Standards Board,

2019._.Radon control options for new construction in low-rise residential buildings, (CAN/CGSB-149.11-2019) available at https://
lications.gc. llection llection_2019/ongc- P29-149-011-2019-eng.pdf accessed December 13, 2021

Reducing Radon Exposure in the Central Okanagan 46


https://publications.gc.ca/collections/collection_2019/ongc-cgsb/P29-149-011-2019-eng.pdf
https://publications.gc.ca/collections/collection_2019/ongc-cgsb/P29-149-011-2019-eng.pdf
https://www.younganderson.ca/assets/seminar_papers/2017/The-Building-Act-What-You-Need-to-Know.pdf
https://www.younganderson.ca/assets/seminar_papers/2017/The-Building-Act-What-You-Need-to-Know.pdf
https://www.younganderson.ca/assets/seminar_papers/2017/The-Building-Act-What-You-Need-to-Know.pdf

	Executive Summary
	Part 1: Setting the Context
	Radon Gas is a Health Risk
	What is Radon?
	Lung Cancer Risks from Radon
	Testing for Radon
	Fixing Radon

	2.   Radon Levels in the Central Okanagan
	Why Local Radon Action is Important within the Central Okanagan
	Indoor Air and Health
	Leadership
	Risk Management
	Radon Mitigation is Cost Effective
	Health Equity

	Current Radon Law and Policy that apply to the Central Okanagan
	Explicit Radon Requirements
	Professional Standards
	General Duties to Keep Spaces Safe

	Part 2: Taking Action
	5.  Taking Stock of Radon Action in the Central Okanagan
	Easier Radon Specific Measures
	Education and Awareness
	Expanding Voluntary Testing and Mitigation
	Government Operations
	Building Code Application
	Building Code Enforcement
	Forming a Radon Working Group
	Engage with other Orders of Government
	Link Radon to Broader Energy and Indoor Air Quality Concerns

	7.  Longer Term Measures
	Ensure Radon is Worked into Longer Term Planning Strategies
	Long Term Testing and Mitigation Goals
	Standards of Maintenance Bylaws
	Radon Requirements for Public Indoor Spaces
	Ensuring Good Testing and Mitigation in New Homes

	Appendix 1:  Model Radon Policy for a Central Okanagan Local Government

