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Justifications and policy rationales for radon action

Summary

Radon is a naturally occurring radioactive gas, emanating from the ground, entering and accumulating
in buildings. Radon gas is found in every building in Canada at some level. Radon exposure is the
leading cause of lung cancer after smoking, and accounts for an estimated 16 percent of lung cancer
deaths in Canada. Radon mitigation methods are available and relatively inexpensive to reduce radon
exposure in buildings and therefore reduce the number of radon attributable deaths. Despite these
statistics, public awareness remains low and a vast majority of Canadian households (>90%) have not
tested for radon. The Government of Canada has established the National Radon Program through
Health Canada, but jurisdiction over buildings, public health, and air quality largely fall to provincial
and territorial governments. Municipalities and regional districts also have powers to protect health
and the environment and can jumpstart action on radon before, or in parallel, with higher levels of
government. To encourage action on radon, Health Canada has created a Radon Action Guide for
Provinces and Territorial, and for Municipal governments.

This document provides the justifications for municipal radon action, drawing on principles from law,
policy, and bioethics, and marshalling evidence to show why radon action is important.

Radon action fits with widely accepted goals and objectives of public health, consumer protection, and
environmental governance. Canadians look to their governments to ensure health needs are being
met, and action on radon is a way to help people avoid unnecessary risks and save lives. Canadians
feel strongly that consumers should be protected against damaged, faulty, and dangerous goods

and services. These values can extend to homes and workplaces to ensure Canadians do not buy or
rent homes that have high radon. Canadians feel strongly about environmental protection, and radon
action is a way to ensure everyone lives in a healthy environment. Radon reduction action is a cost-
effective intervention—in many cases investing in radon testing and mitigation will cost less as a way
to save lives or improve quality of life than what the Canadian medical system routinely spends on
many surgeries and drugs.

Radon can and should be included as part of climate and energy efficiency strategies—not only to
protect against the risk that energy retrofits increase radon exposure, but to ensure that climate and
human health goals are aligned. There are also existing legal obligations governments may already
have—as landlords and employers—and which point to high radon creating potential liabilities.

Several existing municipal strategies and frameworks could be extended to include radon. These
include chronic disease and cancer prevention strategies, sustainability planning and Healthy Built
Environment frameworks. Including radon in these larger initiatives can be an important way to gain
awareness of the issue and take initial steps to addressing the problem.
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1. Introduction

Radon gas is a naturally occurring radioactive gas that emanates from the ground and can enter
and accumulate in buildings. In Canada, radon exposure is the second leading cause of lung
cancer after smoking, and accounts for an estimated 16 percent of lung cancer deaths.' Radon
mitigation methods are available and relatively inexpensive to reduce long-term radon exposure in
buildings and therefore reduce the number of radon attributable deaths.? Despite these statistics,
public awareness remains low and a vast majority of Canadian households (>90%) have not
tested for radon.® The Government of Canada, through Health Canada, has a National Radon
Program, but jurisdiction over buildings, public health, and air quality largely fall to provincial and
territorial governments. Municipalities and regional districts also have powers to protect health

and the environment and can jumpstart action on radon before, or in parallel, with higher orders of
government. Provinces and territories have made some positive steps such as changes to Building
Codes, but there has been very little in the way of focused radon strategies or new legislation. This
stands in contrast to many states in the United States of America (U.S.A) which have specific radon
legislation, and the European Union where the Basic Safety Standards Directive requires member
states to engage in radon planning.* In response, Health Canada has prepared a Radon Action
Guide for provincial-territorial governments, and a Radon Action Guide for municipalities, and other
local governments.

In this document, Health Canada outlines the policy rationales and ethical principles that support
taking action on radon. This document will show how action on radon fits with widely accepted goals
and objectives of public health, consumer protection, and environmental governance. Canadians
look to the public health systems to intervene when lives can be saved. An estimated 29,300
Canadians contract lung cancer each year, and approximately 21,000 Canadians will die from lung
cancer (about 1 in 15 people).’ Radon is linked to approximately 3,360 deaths per year, more than
1in 100 deaths in Canada.® An estimated 7% of homes in Canada have radon levels above Health
Canada’s Guideline of 200 Bg/m3. Reducing the number of homes with high radon, and in doing so
the incidence of radon-induced lung cancer, fits with broad public health principles. Recognizing

the important work that provinces, territories, and municipalities are already taking, the goal of this
document is to present policy principles that can support radon reduction action and how a principled
approach could lead to new interventions. Also included are broader environmental and health
strategies, and frameworks that could easily be extended to incorporate radon action.



Justifications and policy rationales for radon action

2. Radon Is a Unique Issue

In 2007, the Canadian Radon Guideline was reduced from 800 Bg/m? to 200 Bg/m?® and the National
Radon Program was established to educate and encourage action to reduce indoor radon exposure.
Health Canada’s National Radon Program (NRP) has made significant strides in educating the public
and key stakeholders about radon, conducting research to better understand the radon situation in
Canada, and establishing the Canadian infrastructure and required resources to take action, test and
mitigate, to reduce indoor radon. Significant challenges remain with respect to convincing Canadians
to use the existing resources, adopt radon reduction behaviour change, and take action.

Decades of attention towards reducing tobacco use has reaped considerable success, now more
focus can be placed on radon— the leading cause of lung cancer for non-smokers. Canadians now,
more than ever, expect to have knowledge required to improve their health outcomes.

The risk from indoor radon exposure occurs largely in homes’, making it a more challenging issue.
For owner occupied homes, there are long standing beliefs of privacy and freedom from government
interference. For rentals, many Canadian cities have very low vacancy rates, and high rental costs.
The result is that standards of maintenance and health concerns in rental housing can be sidelined.®
Privacy and access to affordable housing are important values, but should not negatively impact
actions to reduce the health risk that radon poses.

Radon is ‘naturally occurring’, with the added assumption that it is therefore no one’s responsibility.
This is often accepted implicitly, but there are examples where it becomes a justification for inaction.
For instance, the Construction Performance Guide for New Home Warranty in Alberta, explicitly
mentions radon. However, it states that it is naturally occurring, and that radon entering the home does
not amount to a defect, and that no warranty coverage is provided.® Radon ingress and accumulation
is the result of how homes are built, and can be significantly reduced during the construction of a new
home or through radon mitigation in existing homes. No one would take seriously the argument that

a leaky roof was justified because rain was a naturally occurring phenomena. And just as Building
Codes and landlord tenant laws ensure roofs keep out rain, doing nothing about radon is not a neutral
position. Government policy can help ensure that health needs are being met®



https://www.canada.ca/en/health-canada/services/environmental-workplace-health/radiation/radon/government-canada-radon-guideline.html
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3. Avoiding Personal Risks

Members of the public generally identify lung cancer as the result of smoking, and so see it as
something that people bring on themselves. This means that people often put it aside as a worry,

not seeing themselves as fitting a stereotype of a person at high risk However, radon-induced lung
cancer in non-smokers is a real threat, and many Canadians are taking on significant risk unknowingly.

Health Canada research estimates that with lifetime exposure at a 200 Bg/m? the radon-induced
lung cancer risk is approximately 2% for non-smokers and 17% for smokers. At a high radon level of
800 Bg/m3, the lung cancer risk is estimated to be 5% (1in 20) for non-smokers and 30% (3 in 10) for
smokers, significantly higher than the baseline lung cancer rate of 1% (1in 100).”2

Canadians look to the government to help manage risk. The risk from exposure to radon can be much
higher than Canadians accept from other better known hazards such car accidents, house fires or
carbon monoxide poisoning (CO). Radon-induced lung cancer is linked to over 3,000 deaths annually,
more than car accidents™, CO poisoning™, and house fires™ combined.

3200 ANNUAL DEATHS IN CANADA
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Provincial, territorial and municipal regulations, policies, and outreach programs on these issues have
led to important behavior change such as, wearing seatbelts, and installing smoke and CO detectors in
homes, which have resulted in a significant decrease in deaths.
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4. Consumer Protection

Canadians feel strongly that consumers should be protected against damaged, faulty, and dangerous
goods and services. These values can extend to homes and workplaces. There exist requirements
that spaces must be safe or in good repair, such as in landlord-tenant law, employment standards,

or occupier’s liability (the area of law that covers ‘slip and falls’). Consumer protection principles also
underlie the duties of professionals, who generally are under duties to operate with care and skill, and
to serve the interests of the clients. Many existing laws and professional duties that very generally
cover indoor safety can also apply to radon. Governments, administrative agencies, and professional
bodies can provide guidance and clarification on how existing laws apply to radon reduction in homes.

One area where consumer protection principles have proven to be effective in radon policy is in the
area of real estate. A long-standing principle of property law is that a seller needs to disclose to buyers
any significant defects in the property that cannot be detected in a normal property inspection. Real
estate licensees are under a duty to report known latent defects to buyers, as well make investigations
relevant to the interests of their clients. In 2011 a legal decision in Quebec stated that high radon could
be a latent defect.® Since that time, real estate councils, commissions, and associations across Canada
have started to issue bulletins and education to members around radon.” In Ontario, elevated radon in
new homes can be covered under new home warranty legislation.’®
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5. Public Health Interventions Save Lives

Radon action is a key way to prevent disease before it arises, and so fits into the established mandate
of public health systems. Many of the most substantial advances in improving health have come
through non-medical developments such as improving housing and sanitation, ensuring clean water
and sewer systems in cities, health and safety regulations, and vaccination programs.® A preventive
approach is enshrined in international documents such as the Ottawa Charter for Health Promotion
(1986), which calls on governments to take measures to reduce the risk of disease and prevent new
cases of chronic disease from occurring. All Canadian provinces have public health administrations
and many have overall guiding frameworks and strategies.?® For instance, Ontario’s Chronic Disease
Prevention Guideline, 2018 provides guidance to local health boards on programs to reduce the
occurrence of key diseases through addressing risks and promoting protective factors.?! These could
easily be amended to highlight radon as an important cause of lung cancer.

Some public health agencies have begun to look at radon. In Alberta, Health Services has ordered
radon mitigation in rental accommodation, drawing on general clauses in the Public Health Act

to address dangers to public health.?2 In one case in Calgary, inspectors responded to a renter’s
complaint, worked with the renter to complete tests and ordered the landlord to mitigate. In British
Columbia, the Interior Health Authority has had an ongoing program of working with child care
providers. In 2014 health officials began a program of mailing free test kits to 800 child care providers.
In 2017 they went further, taking the novel step of ordering child care facilities to test for radon.?® The
Ontario Public Health Standards sets out requirements for public health programs and services to be
delivered by Ontario’s 36 boards of health. Revisions in 2018 called for boards to prioritize radon.?*
As a result, many boards have begun community radon testing initiatives and public outreach.?®
Health units in Grey Bruce, ONT, Kingston, ONT, Thunder Bay, ONT, and others have adopted radon
policies. Actions have included conducting community testing, expanded outreach, strengthening
tobacco cessation programs, subsidizing test kits, and working with municipalities to implement radon
provisions in the Building Code and permitting process.?®

In the 1990s, there was a widespread movement to restrict and ultimately ban smoking in public
spaces. Many cities and local governments have public health bylaws that restrict smoking. These
have been expanded to other areas, such as recently restricting the use of pesticides.? It is a natural
step to extend the protection of clean air and public health to include radon. Indoor public spaces can
be can regulated to ensure they are free from high radon concentrations.
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6. Public Health Across the Whole of Society and
Built Environment

Public health practitioners recognize that for many health problems broad organizational and social
change are needed. In what is called a “socio-ecological model of health” attention is directed not
only at individual behaviour, but broader social and work networks, wider communities, and longer
term and entrenched social positions. Health improvements come not only from educating people, but
can also include financial incentives, and 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.?® “Whole of Society” approaches are oriented towards coordinating activities
throughout the whole of government to ensure policy does not become siloed—and often use long-
range visions and plans.?® “Health in All Policies” seek to understand how systems work together, to
make use of synergies and avoid harmful health impacts.®® These point to radon action extending
beyond the confines of public health agencies to involve intergovernmental cooperation and strategic
planning to bring change to the many institutions and organizations that govern and manage indoor
spaces.

Many of these trends have coalesced in ‘Healthy Built Environment’ frameworks. These recognize

that the human made environment can have significant health outcomes. Decades of city building
have created cities that are suboptimal for health—for instance with automobile dependence and
decreased physical activity. Alternatively, a health lens can help drive better planning and design

that can overcome silos and use systems thinking across many areas—planning for communities that
facilitate walking and physical activity, planning for recreational green space to protect mental health,
separating housing from polluting truck routes, or ensuring all residents can access healthy food. Many
Canadian cities have adopted “Healthy City” and “Healthy Community” strategies, which applies a
health lens across diverse city functions and programs, coordinate diverse departments, and develop
a longer range strategic plan.®' These can also involve memoranda of understanding or other forms of
coordination between local health authorities and municipal planners.3?

Some healthy community strategies and guides already give attention to radon, or include broader
themes which can include radon. Often they shine the light on unhealthy indoor air,*® promote green
building initiatives that include attention to indoor air®** or more generally link the quality of housing
to health.3® British Columbia’s Healthy Built Environment Linkages Toolkit directs cities to promote
ventilation and building design to address radon and to consider radon when siting, zoning, and
permitting housing developments.3® Radon can and should be a part of built environment strategies.
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7. Radon Action Can Be Cost Effective

For many homeowners, radon testing is an inexpensive investment. There are many testing

devices and services available across Canada, simple home test kits are available for purchase for
approximately 50 dollars. Radon mitigation professionals typically charge between $ 2,500-3,000

for retrofitting radon reduction systems in existing houses, and the costs are much less when worked
into initial building design and construction for new buildings.?” A 2015 study by Health Canada
demonstrated that radon mitigation methods are very effective and commonly reduce radon levels

by 80-90%, even where pre-mitigation radon levels exceeded 1,000 Bg/m?3.3 Canadian researchers
have also shown that it makes good economic sense for governments to support broader programs of
testing and mitigating homes in higher radon regions.

Public health is oriented towards maximizing well-being, and over time a series of techniques

have been developed to estimate the costs and expected results, in order to prioritize potential
interventions.3® Cost effectiveness analysis seeks to estimate the cost of a drug, technology, program
or intervention in terms of expected results. Typically, a Quality-Adjusted Life Year (QALY) is used as
the expected benefit so that the cost effectiveness represents not only how long lives are extended,
but also the health, or quality of experience, of the persons whose lives are extended by the
intervention. Health systems will typically use threshold figures of $50,000 Canadian dollars (for the
United Kingdom) and $65,000 Canadian dollars (for the United States) per QALY.*® The World Health
Organization has recommended similar figures to assess the value for money. If the cost effectiveness
of an intervention is less than the threshold, it becomes an economic argument for the health system
to adopt it.#' Radon testing and mitigation has been found to be a cost effective intervention for many
countries.*? This suggests that governments—especially in countries with publicly financed medical
systems— could fund radon programs in the same way they might fund new equipment in hospitals.

Canadian researchers have also found radon interventions can be effective in many cities in Canada.*
Installing radon preventive measures including “radon rough-ins” at the time of construction is cost
effective across the country. Testing and retrofit mitigation of older homes with concentration above
200 Bg/m?3 can be cost effective in some places.

In some cities, such as Vancouver, current evidence suggests that very few buildings have high radon.
This means that most tests reveal negative results and so it becomes relatively expensive to find high
radon homes and fix them. However, in cities where a higher percentage of homes have high radon,
the costs of testing to find each high radon home falls. Programs for testing and retrofitting existing
housing with radon over 200 Bg/m?® were found to be cost-effective in some cities including: Halifax,
Saint John New Brunswick, Quebec City, Sherbrooke, Montreal, Ottawa-Gatineau, Kingston, Windsor,
Winnipeg, Saskatoon, Regina, and Kelowna. Provincial level data pointed to retrofitting being cost
effective throughout Nova Scotia, New Brunswick, Manitoba, Saskatchewan, the Northwest Territories,
and the Yukon.
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8. Health Equity

Canadians care deeply about equality of access to health care. This is a special case of the broader
principle of health equity, which is also central to public health and population health. 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).** Health equity involves the fair distribution of resources needed for health, fair access to

the opportunities available, and fairness in the support offered to people when ill.** Improving the
health outcomes of the whole population often requires focusing on the needs of less advantaged
populations.*®

Ideally, health equity will be part of radon promotion and policy development. Renters, low income
persons, social housing, and new immigrants need to be included in community radon programs.
Many people are not in a position to make important decisions about the spaces they inhabit; with this
in mind, relevant law and policy frameworks might be considered when addressing radon to support
outcomes that protect everyone. For instance, local geology plays an important role in determining the
likelihood of elevated radon. Smaller towns and rural areas can have radon problems just like urban
centres, but they may not have radon mitigators, residents may earn lower wages, and communities
may have less access to centralized decision-making.*” Extra effort may be required on the part of
governments to make sure that resources are available to those who need them.

Health equity supports targeted interventions that aim to improve health outcomes for particular
groups. Many Canadians will have limited economic means and be forced to put off investing in radon
mitigation in order to meet immediate needs for food or utilities. One solution could be a program that
provides reduced cost or free test kits and mitigation subsidies or rebates.
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9. Environment and Sustainability

Since industrialization in the nineteenth century and the resulting urban pollution, the connection
between health and environment have been well known. Our societies now depend on frameworks
of environmental laws that seek to limit airborne pollutants and toxic chemicals to safeguard human
health. In some cases this takes the form of more comprehensive strategies and action plans to
protect humans through improving air quality, and reducing pollutants.*® Traditional environmental
law targeted polluting industries but over time have come to encompass broader aspects of the
environment. For instance, there are many laws, regulations and standards to protect the air inside
people’s homes from pollutants that might arise from consumer products such as glues and paints.*®
In pursuing clean air, environmental health policies often do come with broad objectives such as
‘reducing rates of lung cancer’®® which can be further drivers of radon action. Ontario’s Health
Standards thus target natural and built environments, including indoor pollutants, and particularly
mention radon.?' Ontario also gives specific direction to health boards to work with municipalities
to promote healthy built and natural environments to enhance population health and mitigate
environmental health risks. It directs health boards to consider local bylaws covering areas such as
property standards, housing conditions, temperature, pests and vermin, and fire smoke.>2

As environmental issues have become more complex and intertwined with economic and social issues,
many governments have brought in broad sustainability policies. Especially at the city level, these
often feature a very diverse range of initiatives meant to drive environmental improvement, ranging
from improving public transit and drawing containment boundaries to stop sprawl, to increasing home
water and energy efficiency. Some cities have included radon in such plans. In Thunder Bay, Ontario
early testing by the health authority led to radon action being incorporated in the City’s EarthCare
Sustainability Plan 2014-2020. The plan draws on extensive citizen and stakeholder engagement
through 11 working groups in thematic areas of energy, green building, land use planning, climate
adaptation, education, food, mobility (active transportation, transit, walkability), waste, air, community
greening, and water. Radon mitigation is stated as an important action item. The City has followed the
plan and conducted a radon monitoring study within the city and made radon testing a condition of
obtaining occupancy permits in new homes.>®

Many governments in Canada have also declared a right to a healthy environment. This principle holds
that every Canadian — no matter who they are, or where they live —should enjoy a minimum standard
of environmental quality. To date, 174 municipalities have passed declarations supporting the right

to a healthy environment, including major cities such as Victoria, Vancouver, Montreal, Yellowknife,
Hamilton, St. John’s Newfoundland, Windsor and Halifax. Toronto, and Ottawa.>* When we think of
healthy environments as a right, we do not draw firm boundaries at the edge of people’s homes, but
take the steps to ensure that everyone is living in an environment that promotes good health.
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Recognizing a right to a healthy environment also implies taking steps to ensure that the provision

of environmental programs be equitable. We know, however, that the environmental burden of
disease is not equitably distributed among Canadians. Vulnerable individuals and communities bear

a disproportionate share of the burden of pollution and other environmental hazards and receive an
inadequate share of access to environmental amenities, benefits, and resources.>® Some populations,
such as renters, may also be disproportionately exposed to other contaminants that effect lung health.
For instance, smoking, more prevalent in low income groups, has an additive effect with radon, and

a majority of lung cancer deaths from radon will be among smokers.>® Community consultation and
attention to the needs of specific groups, helps ensure programs are accessible for members of many
communities. In the United States, where for many years the main emphasis was on homeowner
education,®” many organizations have sought to bring environmental justice perspectives to bear on
radon policy, using it, for example, as a basis to move beyond consumer choice to require Building
Code changes,®® or to emphasize local decision-making.>®
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10. Climate Action and Health

There is a growing recognition by international organizations and governments that climate change is
a significant health issue, such as with extreme heat related stress, increased incidence of diseases,
or forest fire and smoke events.’° A health lens can also be shone on climate change mitigation and
adaptation planning and this is a common feature of healthy built environment initiatives. Climate
change mitigation efforts aimed at greenhouse gas emissions reduction can also achieve health
outcomes. For instance, compact, walkable communities can reduce automobile use and greenhouse
gas emissions; switching from internal combustion to electric engines can decrease traffic related air
pollution; and ensuring access to local food can ensure nutrition while also reducing energy intensive
‘food miles’.®

Radon reduction should be a part of climate action. There are many ways that changing building
design can have unexpected outcomes. Building retrofits that make houses ‘tight’ in the name of
energy efficiency can also increase radon levels, and as a result there is a trend towards higher radon
levels in new homes.?? As well, outdoor events, such as fire smoke, can lead people to keep windows
closed, and so forego natural ventilation. Alternatively, some energy efficiency initiatives include radon
mitigation and radon mitigation can be designed in ways that are more energy efficient.®®* Homes can
also be designed with ventilation systems that can address multiple indoor air problems and so overall
improve health.®* Governments can consider incorporating radon reduction into efficiency and retrofit
programs and rebate programs.
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11. Avoiding Legal Liabilities

There are many areas of law in Canada that impose general duties to ensure spaces are safe
and these will apply to governments in their own operations. As well as being employers, many
governments are direct providers of housing, and as such are subject to landlord-tenant laws and
occupier liability laws.

Employers have broad duties to ensure the health and safety of their workplaces.®® These general
duties can be interpreted in light of the federal Natural Occurring Radioactive Materials (NORM)
Guidelines which translate to ensuring work spaces are under 200 Bg/m?3.%® Many provinces
incorporate threshold limits for toxic chemicals set by the American Conference of Governmental
Industrial Hygienists, which includes radon.®” Some provincial workers compensation agencies do
highlight radon. &

Under occupier liability law, if a building owner or landlord does not take adequate steps to ensure the
building is safe, a tenant or a visitor to a building who is harmed can sue in court for compensation.®®
Occupiers have been found liable for damages caused by omissions such as failing to install smoke
alarms,’® failing to install hand rails on stairs,”* poor lighting,”? and unsecured planters.” It is possible
that in the future renters and employees who suffer from lung cancer will be able to prove this was
caused by high radon environments they have lived and worked in.

Landlords are also responsible under residential tenancies (or landlord-tenant) laws to ensure the
spaces they rent are in good repair and offer quiet enjoyment to tenants. In Ontario and Quebec
tribunals have found renters should be protected from high radon levels.”*

Since 2007, the federal government has been testing its buildings for radon.”® Many provinces also
have policies to test for radon in their buildings, including social housing. For instance, approximately
2,000 public buildings have been tested in Nova Scotia, including all public schools. 7

Local governments also have duties related to inspection and enforcement of building codes. Once a
local government makes the policy decision to inspect building plans and construction, it owes a duty
of care to person who might be impacted. Courts have thus found cities liable when inspectors failed
to find design and construction flaws.”” Some provinces and local governments have put limits on
municipal liability and there should be investigation into local rules.”®



Justifications and policy rationales for radon action

12. Conclusion

As the Radon Action Guides will discuss, there are many ways that provinces and local governments
can take action on radon. This document provides the reasons why governments can and should
take action and includes a variety of individual policy rationales that can be considered on their own
or combined where appropriate. For instance, most people do not only seek to save lives, but also
care that programs are just and inclusive. When developing provincial, territorial and municipal radon
programs incorporate diverse values, have overlapping rationales, and use existing health strategies
and frameworks within which radon action fits. In many cases, radon action will be more successful

if grouped with other concerns as part of broader public health and environmental agendas. The
principles that justify radon action are also principles that Canadian governments already adopt and
which motivates considerable existing health and environmental legislation.
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