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Dear Reader,

People across Canada and around the world want to ensure the health and well-being of children.
Through its year-long National Policy Consultation on Children’s Health and Environment,
CPCHE engaged a diversity of stakeholders in an interactive dialogue on the role of the
environment as a determinant of child health. Specifically, the National Policy Consultation
focused on the known and potential effects of environmental contaminants, chemicals in consumer
products and air pollution on the health of children, and explored ways of better protecting the
developing fetus and child through policy and practice.

Initially created as a background document, this report was revised following each workshop to
capture the essence of the stakeholder dialogue as it unfolded, from the initial stage-setting event
(Ottawa, January 2007), to the substantive workshops on air pollution and child health (Toronto,
February 2007), research informing policy (Edmonton, April 2007), environmental risks to brain
development (Moncton, May 2007) and toxic substances in consumer products (Montreal,
September 2007), and on through the culminating event in Vancouver in November 2007. The
aim of the workshop series was not to reach consensus, but rather to document the viewpoints and
ideas of various stakeholders in Canada. Thus, the summaries of the workshops contained in this
document (see, in particular, section 1.6) should not be viewed as workshop conclusions or
consensus recommendations.

The National Policy Consultation has served as an important springboard for the development of
CPCHE’s Vision and Strategy for Children’s Health and Environment in Canada, which will
be released in Fall 2008. The Vision and Strategy will guide the collective efforts of the CPCHE
partners as we continue to work towards better protection for children and the developing fetus
from exposure to potentially harmful chemicals and pollutants. We hope that it will also provide
direction and inspiration to decision-makers at all levels who have roles to play in safeguarding
child health and environmental quality.

On behalf of CPCHE, we extend a sincere thank you to all who contributed their time, expertise
and creativity to the National Policy Consultation. We look forward to continuing the dialogue.

Sincerely,

Tonya Surman
National Policy Consultation
Facilitator, CPCHE

Erica Phipps,
Partnership Director
CPCHE

Ken Ogilvie
Executive Director Emeritus
Pollution Probe
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National Policy Consultation on Children’s Health and
Environment: Highlights of the Dialogue

The National Policy Consultation (NPC)
brought together 228 people over the course of
2007 to build a dialogue on the elements of a
national approach to better understanding and
addressing environmental threats to child
health and development. Six workshops were
held across Canada, during which a broad
cross-section of stakeholders discussed the
known and suspected impacts of chemicals in
consumer products, environmental
contaminants and air pollution on children’s
health, and explored the potential
implications for government policies and
programs. Participants included
representatives of health, environmental,
academic, legal, and child care organizations,
businesses and industries, and all levels of
government.

The workshop themes reflected priority areas
of focus for the Canadian Partnership for
Children’s Health and the Environment
(CPCHE), which were informed by scientific
evidence of key environmental exposures for
children and associated health effects (see
CPCHE’s Child Health and the Environment: A
Primer). Prior to the workshop series, CPCHE
members met to identify substances and
health outcomes for discussion during the
National Policy Consultation. Several criteria
were used in this exercise. One key criterion for
selecting themes and discussion topics
included health outcomes, associated or
suspected to be associated with environmental
exposures, that affect large numbers of
children in Canada. Respiratory and
neurodevelopmental effects fit this criterion.
Another was the severity and/or irreversibility
of the health outcomes, which led to the
additional inclusion of reproductive and
developmental effects (including those
mediated by the endocrine system) and cancer.

A final criterion used to identify the types of
pollutants/chemicals that should receive
priority focus was the extent to which children
in Canada are exposed. Air pollution,
exposures to food-related contaminants, and
exposure to chemical contaminants in indoor
air and dust (with specific attention given to
consumer products) were identified as
important.

The themes of the six workshops were as
follows:

• Context for Children’s Health and the
Environment (Ottawa, January 2007)

• Air Pollution: Implications for Children’s
Health (Toronto, February 2007)

• Research Informing Policy (Edmonton,
April 2007)

• Environmental Risks to Brain
Development (Moncton, May 2007)

• Toxic Substances in Consumer Products
(Montreal, September 2007)

• Putting it All Together (Vancouver,
November 2007)

There are many determinants of children’s
health, as emphasized in the CPCHE Primer
and further highlighted by participants in the
NPC. The NPC workshop discussions were not
aimed at establishing the relative importance
of these determinants; rather, the focus was on
the role of environmental chemicals/pollutants
in child health and development. There was
recognition by NPC participants, however, of
the need to understand the broader context
surrounding environmental exposures and
child health outcomes. Complex interactions
among determinants of health, such as
genetics, socio-economic circumstances,
gender and access to services, as well as
environmental factors, need to be taken into
account.
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The presentations and dialogue during the
course of the six workshops were wide-ranging
and stimulated many suggestions on how
government policies and programs could be
enhanced to better protect children. These
suggestions are captured in the workshop
summaries in section 1.6 and throughout this
report. The aim of the NPC was not to reach
consensus, but rather to foster an exchange of
information and views. Nevertheless, some
areas of convergence did emerge.

This section of the report presents highlights
of the NPC dialogue, profiling areas of broad
agreement among stakeholders and noting
areas in which further dialogue might advance
understanding and agreement on future
courses of action.

Areas of Broad Agreement

Common ground was found among NPC
participants in several areas, including: support
for building the knowledge base through
science and research; support for appropriate
legislation, regulation and policy
development; and support for education,
training and outreach. Different views were
expressed on what participants considered
“appropriate” legislative and policy changes.
Participants generally supported the federal
government’s new Chemicals Management
Plan, but many are waiting to see how well the
plan is implemented before they assess its
effectiveness in dealing with children’s
environmental health issues.

1. Science and Research

Participants in the NPC supported the need
for improved tracking and surveillance of
environment-health linkages. In particular, the
need was identified for the federal government
to maintain and expand the Canadian Health
Measures Survey to ensure cyclical collection
of key information relevant to the health of
Canadians, including the need for human
biomonitoring in a representative sample of

the population. There was also agreement that
this survey should be expanded to include
children less than six years of age.

Support was expressed for enhancing
scientific research, both internal to the federal
government and through additional funding
for the Canadian Institutes of Health Research
(CIHR) to support extramural research. In
particular, it was agreed that Canada should
conduct a longitudinal cohort study (or
studies) as a key means of filling knowledge
gaps on the influence of environmental and
other factors on child health and
development.*1

It was recognized that knowledge gaps exist in
many areas, such as on neurodevelopmental
toxicity, neurobehavioural effects, reproductive
effects, endocrine disruption and cancer in
children and young adults. There is also a need
for more knowledge on interactions among
determinants of child health, as well as the
health effects of aggregate and cumulative
exposures to pollutants and to widely varied
chemical mixtures. The potential health effects
of low-dose exposures were discussed during
the NPC, as were sub-clinical effects. Other
areas of needed research include the timing of
specific ‘windows of vulnerability’, the
potential for intergenerational effects, and
possible associations between early life
exposures and the adult onset of disease. It was
noted that information is largely lacking on
patterns of children’s exposures to various
types of contaminants in both indoor and
outdoor environments, air, water and food.

* Soon after the workshop series ended, CPCHE
partners and the Canadian Chemical Producers’
Association (CCPA) wrote a joint letter to the
federal government calling for funding for
expanded biomonitoring and a Canadian
Institutes of Health Research (CIHR) — co-
ordinated longitudinal study. The federal budget
included the first, and elements of the second,
of these requests.
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Participants recognized the need to build
scientific and research capacity in Canada in
the field of environmental health, including
the need for increased funding for scientists,
development of human resources, greater
engagement of health care professionals and a
fostering of multidisciplinary efforts. The
strengthening of infrastructure for
environmental health research and clinical
practice, such as the creation of more
environmental health centres and paediatric
environmental health specialty units, was
encouraged by some participants. There was
broad support for the establishment of an
institutional home within CIHR and a
national research agenda on children’s
health and environment.

NPC participants also recognized that greater
integration of health and environmental data
must occur, and cross-talk between the
scientific and policy realms is essential to
allow research findings to be applied to
decision making at the highest level and to
direct research to meet the needs of policy
development.

2. Policy, Legislation and
Regulation

Discussions on legislative and regulatory issues
centred on the Canadian Environmental
Protection Act (CEPA), the Pest Control Products
Act (PCPA), the Hazardous Products Act (HPA),
and the Food and Drugs Act (FDA). There was
broad support for amending the HPA to
include product recall powers for dealing
with unsafe products. Support was expressed
for better coordination and integration
among the Acts in terms of the legislative
authorities they provide pertaining to
hazardous chemicals in consumer products.

Greater coordination among various levels
of government and with other countries was
also called for, as well as more frequent
public engagement and dialogue among

stakeholders. The need for more holistic
approaches to solving environmental health
problems was understood to be important.

A number of cross-cutting policy issues were
discussed during the NPC, such as precaution
and the precautionary principle, including
shifting the burden of proof and enhancing
evidenced-informed or weight-of-evidence-
based decision making, both being key aspects
of precautionary decision-making. Diverse
views were expressed on these concepts, as well
as on the closely related concept of the
substitution principle, according to which
hazardous substances would be required by
law to be replaced by less hazardous
alternatives. The pros and cons of these
approaches were discussed during the NPC
with no consensus emerging among the
participants.

There was discussion on the need to
specifically incorporate child-protective
measures in CEPA, as has been done in the
PCPA. A consensus was not reached on this
topic, but the need to protect vulnerable
groups was broadly supported.

One area in which broad agreement was
reached was a call to eliminate non-essential
uses of lead and mercury from consumer
products.

Diverse views were shared on risk assessment
and whether it sufficiently incorporates
precaution. Some participants asserted that
risk assessment falls short in addressing
hazards to children, due to the lack of data
relevant to fetal and child development, as
well as the complexities of real-world
circumstances, such as multiple exposures.
They also believe that risk assessment is not
adequately equipped to deal with atypical
situations, such as substances with non-linear
dose-response relationships. Others argued
that despite these shortcomings, risk
assessment as currently practiced is a robust
scientific approach that builds in appropriate
margins of safety, and that it continues to
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evolve to meet new challenges. Given the wide
range of views, the need was identified for
further exploration of the strengths and
weaknesses of risk assessment practices and
discussion of possible improvements. It was
agreed that more dialogue is needed on both
risk assessment and risk management.

The need to reduce maternal/paternal
exposures, including in the workplace, was
discussed, with participants generally
recognizing that the fetal stage is the most
vulnerable time for environmental exposures.
This led to a discussion about the provision of
information to workers and the public on
chemical hazards and risks. There was support
for the concept of right-to-know, with some
participants adding that the right-to-know is a
precursor of the right-to-understand.

Although the focus of the NPC was specifically
on the role of environmental contaminants, it
was broadly understood that other major
factors, such as poverty and nutrition, are
important in determining children’s health.
Context-setting presentations from CPCHE
partners noted that low socio-economic status
can contribute to greater exposure and
vulnerability of low income children than
children in general, an issue that is of
significant concern given that one in five
children in Canada lives in poverty. It was also
recognized that certain populations of
children, such as First Nations and Inuit
children, also experience disproportionate
environmental health risks.

Discussion was held on the need for an
ongoing forum in which the work of the NPC
could continue. There was broad support for
this idea.

3. Education, Training and
Outreach

While capacity building was identified as a
core need in the realm of scientific research in

Canada, it was also discussed in terms of
empowering various actors to reduce
environmental threats to child health. There
was broad support for more education and
training for health care professionals,
children, parents, caregivers, educators,
community decision makers and others
involved in decisions that affect
environmental quality and childhood
exposures.

Many participants supported systematic
paediatric environmental health history
taking, a practice that is not implemented in
Canada to any significant degree. It was also
recognized that more work should to be done
to equip parents and caregivers with the
knowledge and skills needed to recognize the
potential for toxic exposure and to take risk
prevention and exposure reduction measures.
In particular, prospective and new parents
should be educated about ways to safeguard
the health of the developing fetus and the
nursing infant.

Community leaders, urban planners, teachers
and school administrators all have roles to
play in ensuring healthy environments for
children. Greater outreach to, and education
and engagement of these groups is needed,
given the multi-factorial nature of
environmental health issues.

Finally, there was discussion about the costs of
the health effects of environmental
exposures on our economy in terms of lost
productivity, health care and education costs,
and lost earnings. The costs of the fraction of
diseases and disorders currently attributable to
environmental exposures have been estimated
in a number of published studies to be in the
billions of dollars a year.

Children need to be educated to be good
stewards of the Earth. Integrated thinking
should be promoted to enable children to
better understand the interrelationships
among human activities, the physical
environment and human health.
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People across Canada and around the world
want to ensure the health and well-being of
children. There are many different facets and
determinants of child health, of which
environment is one. In this introductory
section, we provide a broader context on
children’s health status and the role of
environmental factors, on a global scale and in
Canada, and provide an overview of the
National Policy Consultation process and the
purpose and content of this document.

1.1 Children’s Health and the
Role of the Environment

The determinants of child health are many:
socio-economic status, genetics, the social
environment, physical environments, gender,
culture, and access to health and social services
(see Box 1). These forces come together in
complex ways to determine the well-being of
our children.

In the physical environments in which
children live, learn and play, there can be a
range of threats to their health, such as poor
air quality, polluted water, chemical
contaminants in food, physical hazards that
can lead to injuries, and the effects of climate
change. Other determinants that influence the
role of environment as a determinant of health
include: gender; occupation (and potential
exposures experienced by one or both
parents); the availability of social support
networks, health and social services; and socio-
economic status.1 As a determinant of child
health, environment can play a significant
role, especially for children in developing
countries. The World Health Organization
(WHO) estimates that 24 per cent of the
global disease burden and 23 per cent of all
deaths can be attributed to environmental
factors, defined broadly. For children, these
numbers are even higher: approximately one-
third of the disease burden and up to 36 per
cent of deaths in the 0–14 year-old age group
can be attributed to environmental causes. In
poorer countries, the “basic” risks, such as
unsafe water, lack of sanitation, poor indoor
air quality from biomass burning, and vector-
borne diseases are major causes of illness and
death. Every year, approximately 1.6 million
children under five years of age die from
diarrheal disease, while respiratory disease and
vector-borne diseases (e.g., malaria) each claim
a million young lives.

1. Introduction

1   Canadian Partnership for Children’s Health
and Environment, “A Father’s Day Report —
Men, Boys and Environmental Health Threats.”
15 June 2007; and Toronto Public Health,
“Environmental Threats to Children: Under-
standing the Risks, Enabling Prevention.” 2005.

Box 1: Determinants of Health

Source: World Health Organization
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The environmental contribution to the global
burden of disease is presented in Box 2 below.
The types of environmental risks that
populations face vary according to degree of
economic development, with most people in
the more developed nations enjoying access to

clean water, sanitation and other basic
elements of public health protection. All
countries, though, are grappling with
“modern” and emerging risks, such as those
posed by climate change and persistent
organic pollutants (POPs).2

2 Pronczuk, J. “Preventing Childhood Exposures to Toxicants in the Environment.”
 Presentation given at the Ottawa Workshop, 23 January 2007.

3  Pronczuk, J. “Preventing Childhood Exposures to Toxicants in the Environment.”
 Presentation given at the Ottawa Workshop, 23 January 2007.

Box 2: Environmental Contribution to Global Burden of Disease

Source: World Health Organization3
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1.2 Children’s Health in Canada

While the overall health of children in Canada
is improving, as judged by parameters such as
life expectancy and the decline in certain
infectious diseases, children today continue to
face challenges. In Canada, childhood obesity
affects nearly one in five children,4 violence in
schools appears to be increasing, and one in
six children lives in poverty.5 Researchers in
Canada, the United States and elsewhere are
noting increases in certain chronic conditions,
such as asthma, intellectual impairment and
behavioural problems.6,7

The Canadian Institute of Child Health reports
that among children in Canada, respiratory
conditions were the leading cause of
hospitalization in 1996–1997, while perinatal
conditions and birth defects among infants,
and injuries (including poisonings), cancer
and “other” conditions among older children,
were the leading causes of death. These
indicators only show part of the picture. There
are other health conditions — illnesses that
don’t warrant hospitalization, behavioural and
learning problems, hormonal imbalances,
nutritional deficits and mental health
problems, to name a few — that are also
important to consider when attempting to
assess overall levels of childhood health and
well-being. A recent recommendation from
Ontario’s Doctors Moving Ahead, a program of
the Ontario Medical Association, points to two
threats to child health in particular — obesity
and exposure to second-hand smoke —
because their consequences are so serious and
their prevention so attainable.”8

There are no comprehensive datasets that
reveal the extent to which environmental
contaminants are affecting the health of
children in Canada. Understanding the causal
links between environment and disease
continues to be a significant challenge.
According to a speaker at the National Policy
Consultation workshop in Montreal, within
the known determinants of adverse
developmental outcomes or other effects on
children’s health, researchers can account for
single-digit percentages of etiologic agents that
are strictly genetic, and single-digit percentages
that are environmental: the rest are complex

4 In 1994/1995, 34 per cent of children aged 2 to
11 were overweight, with an estimated 16 per
cent classified as obese. By 1998/99, 37 per
cent of children aged 2 to 11 were overweight,
including 18 per cent who were classified as
obese. Statistics Canada, National Longitudinal
Survey of Children and Youth: Childhood
Obesity. The Daily, 18 October 2002.

5 In 2001, 15.6 per cent of children lived in
families with incomes below the low-income
cut-off (a level calculated based on percentage
of income spend on food, clothing and shelter,
and adjusted according to family size and
location). Statistics Canada, as cited in
Children’s Health and the Environment in North
America: A First Look at Available Indicators
and Measures. Country Report: Canada.
Prepared by the Government of Canada.
January 2006.

6 For example, Lanphear, et al, 2005b as cited in
Lanphear, Paulson, Beirne, “Trials and
Tribulations of Protecting Children from
Environmental Hazards.” Environmental Health
Perspectives, Volume 114, No. 10, October
2006. p 1609.

7 According to data cited in “Environmental
Threats to Children: Understanding the Risks,
Enabling Prevention.” Toronto Public Health
(September 2005), the prevalence of childhood
asthma in Canada was 2.5 per cent of children
aged 0 to 14 years in 1983 and 11.2 per cent in
1995. The data were from the Ministry of
Health and Long-Term Care (2002), and were
extracted by the Public Health Branch from the
Hospital Inpatient Data, Provincial Health
Planning Database.

8 Ontario’s Doctors Moving Ahead: A program
from the Ontario Medical Association. “Four

 Priorities for Healthier Care.” Available at:
http://www.healthiercare.ca
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interactions among factors, such as genetics,
socio-economic status, nutrition, chemical
exposures, etc.9 Some of the health conditions
that are known or suspected of having an
environmental link are discussed later in this
document.

Notwithstanding gaps in scientific
understanding, it is clear that public
perceptions of environmental issues are
changing. No longer is environment solely a
“green” agenda focused on preserving habitats
and endangered species. Currently, 61 per cent
of Canadians believe their health is affected by
environmental degradation, and 91 per cent
believe the health of their grandchildren will
be affected. In addition to health concerns,
people are linking the state of the
environment to economic security and
sustainability.10

1.3 Why Are We Concerned?

The potential for exposure to toxic chemicals*
and air pollution to adversely affect child
health and development is of increasing
concern to governments and society in general.
While attention to the issue is increasing, the
range of perspectives remains broad. Some
people believe that toxic chemical exposures
are of considerable concern, while others
maintain that such exposures are not likely to
play an important role in child health. It is a
complex issue, with many of the relationships
between exposures and health outcomes not
well understood. As pointed out during several
of the National Policy Consultation
workshops, children’s health and environment
is a field in which new knowledge about how
toxic chemicals and other pollutants can affect
health is continually emerging. The evolving
state of our knowledge, and the lessons from
numerous cases in the past in which scientists
discovered only after widespread exposures
that a substance poses a risk, create particular
challenges for policy-making.

As our knowledge about toxic chemicals and
air pollution increases, the particular focus on
children arises because there is extensive
evidence that they experience greater exposure
to environmental contaminants than adults.
Much research confirms that this greater

9 Daston, G. “Ensuring Safety of Consumer
Products.” Presentation at the Montreal NPC
Workshop, 25 September 2007.

10 Glover, P. “Children’s Health and the
Environment: The Canadian Tool Set.
”Presentation at the Ottawa Workshop,
24 January 2007.

* For the purposes of the National Policy
Consultation process and in this report, a toxic
chemical (or toxic substance) is any chemical
that has the ability, with sufficient exposure, to
cause adverse effects in a living organism. As
such, the word toxic in this report conveys a
broader meaning than that which is used in the
context of the Canadian Environmental
Protection Act (CEPA). Under CEPA, sub-
stances that meet certain criteria are deemed
to be “toxic” under the Act (see section 4.1.1
below), and are often referred to as “CEPA
toxic.” It should be noted that toxic chemicals
can include environmental contaminants, as
well as substances in products that can lead to
(often unintended) exposures via normal use.
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exposure is only one aspect of the greater
vulnerability of children to toxic substances
and air pollution. The available evidence
indicates that the developing embryo and fetus
are most vulnerable to chemical exposures. As
well, exposures in the womb and to young and
growing children create greater risks than exist
for adults.

Per unit of body weight, children breathe,
drink and eat more than adults, and thus have
relatively higher exposures to toxicants found
in air, water and food. Their bodies —
including their brains and organ systems —
are in a dynamic state of development,
characterized by “windows of vulnerability.” In
addition, children have behaviours (e.g., hand-
to-mouth activity, crawling on the floor,
playing actively outdoors) that can increase
their exposures to contaminants in indoor and
outdoor environments. As pointed out by
some National Policy Consultation speakers
and participants, the concerns about health
impacts are not limited to childhood: child
health is itself a determinant of adult health,
and in some instances the effects of early life
exposures may be transgenerational, although
the evidence for such effects remains limited.

Chemicals provide numerous benefits in
nearly all aspects of our lives, from health care
to communications, from infrastructure to
entertainment, from convenience to hygiene.
Potentially harmful chemicals, however, can
end up in the environment as a result of the
manufacture, use and disposal of the products
in which they are used, and from the burning
of fossil fuels. The resulting contaminants,
along with contaminants arising from natural
sources, may be found in outdoor and indoor
air, in dust, in drinking and recreational
waters, in soil, in the food supply, in
breastmilk, and in the fetal environment (that
is, the mother’s bloodstream, the placenta and
amniotic fluid). While the exposure to
individual contaminants may be small for
most children, gauging the scope of the issue
requires that we consider the total exposure to
numerous potentially harmful pollutants over
a child’s lifetime.

1.4 Aim of the National Policy
Consultation

The aim of the National Policy Consultation
Series on Children’s Health and Environment
(hereinafter the “National Policy
Consultation,” or NPC) was to build a
dialogue towards a national strategy for
children’s health and environment in Canada,
with a focus on environmental toxicants and
air pollution. It provided a forum for
canvassing experts and stakeholders on the
scope and nature of the threats (and potential
threats) to child health and development
posed by toxic substances and air pollutants,
and for creating and sharing ideas about
actions that can be taken to reduce exposures
and risks. This input will support the aim of
the Canadian Partnership for Children’s
Health and Environment (CPCHE) to develop
a nation-wide vision, strategy and
recommendations for action. It is also
expected that the process will inform and
benefit the work of others engaged in
children’s health and environmental issues.

The National Policy Consultation included six
workshops in cities across Canada (see Box 3).

Through this year-long process, participants
from a range of sectors, including government,
industry, non-governmental organizations, the
research and academic communities, and
health professionals explored questions, such
as:
• What are the gaps in our knowledge and

how can these be filled?
• What policy options exist or can be created

that will better protect children from
environmental threats?

• What is being done already that is working
well, and can these successes be replicated?

• What should be our priorities for research
and programmatic funding?

• How do Canada’s efforts to protect
children from environmental risks
compare with what is being done in other
countries?

• How do the various segments of society



—— Report of the National Policy Consultation on Children’s Health and Environment ——

CPCHE / Pollution Probe6

Box 3: CPCHE’s National Policy Consultation Framework

Purpose of the Process
To build a dialogue towards a national strategy for children’s health and environment and share
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• How do the various segments of society
view the challenges we face, and what
priority do they assign to them?

• How should the responsibilities be
apportioned, and how can the skills and
strengths of each segment of society be put
to best use?

CPCHE is an affiliation of organizations that
have united around a common goal of
protecting children from environmental
contaminants (see Annex 1). Building on its
national campaign “Childproofing for
Environmental Health” and the release of its
landmark publication Child Health and the
Environment — A Primer (hereinafter referred
to as the Primer), CPCHE convened the
National Policy Consultation to obtain input
from stakeholders on key areas of concern and
actions needed to address environmental
threats to children’s health.

While a number of factors impinge upon the
health and well-being of children, the
consultation process is focused on risks posed
by toxic substances and air pollution. Other
factors that affect child health and well-being
— nutritional status, physical fitness, genetics,
socio-economic status, gender and education,
as well as other environmental stressors, such
as biological hazards (e.g., microbial
pathogens in drinking water), radiation,
climate change and noise — were not directly
addressed, but were recognized as an
important context for the exploration of child
health and the effects of chemicals.

The outcomes of the National Policy
Consultation are informing CPCHE’s
development of a Children’s Health and
Environment Vision and Strategy for Canada that
proposes a path forward for the establishment
of more child-protective policies in Canada to
reduce and eliminate exposures to toxic
substances and pollutants that are harming, or
may harm, children. The National Policy
Consultation was also designed to serve as an
input to other strategic initiatives, including
the work of the Children’s Task Group of the
Federal-Provincial-Territorial Committee on
Health and Environment.
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1.5 Purpose of this Document

This document was initially created to equip
participants for active participation in the
National Policy Consultation by providing
background information on topics to be
discussed, posing questions to stimulate
advance thinking, and tracking the discussions
as they unfolded across the country. It was
revised after each workshop to capture the
observations, perspectives and information
provided by participants. This final report
contains highlights from all six workshops: the
“stage-setting” workshop held in Ottawa on
23–24 January 2007, the workshop on
outdoor air quality and children’s health held
in Toronto on 27–28 February 2007, the
Edmonton event on science and research that
took place on 18–19 April 2007, the workshop
on chemicals and brain development held in
Moncton on 30–31 May 2007, the Montreal
workshop on chemicals in consumer products
held on 25–26 September 2007, and the
culminating workshop held on 22–23
November in Vancouver. Annexes 3–8 provide
the agendas from the six events. All
presentations are publicly available on the
Pollution Probe website
(www.pollutionprobe.org).

The final National Policy Consultation Report
provides an up-to-date overview of the
children’s health and environment landscape
in Canada, primarily at the federal level, as it
relates to toxic substances and air pollution,
including information on current issues and
activities, as well as a summary of the key
perspectives and priorities of the various
stakeholder groups and regions that engaged
in the process. It is not intended to be a
scientific report, but rather a capturing of
current issues related to the topics discussed,
as well as what various actors in Canada are
saying and doing about them. In some areas,
such as the need for more research, there was a
convergence of views among participants,
whereas on other topics a diversity of opinions
was expressed.

1.6 Highlights of NPC Workshops

1.6.1 Initial Stage-Setting Workshop
Held in Ottawa

A keynote address from the Honorable Tony
Clement, federal Minister of Health, helped
kick off the National Policy Consultation
during Workshop #1, held in Ottawa on 23–24
January 2007. Approximately fifty people from
various sectors and disciplines came together
to discuss the relationship between the effects
of toxic substances and air pollution on
healthy child development, and to describe
and assess the current policy landscape. The
aim of this initial event was to help frame the
issues and questions to be addressed through
the National Policy Consultation process.

Presentations during the Ottawa workshop
helped set the stage for the National Policy
Consultation by exploring what we mean

Federal Minister of Health Tony Clement addresses National
Policy Consultation workshop participants in Ottawa, 24
January 2007.
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when we talk about “environmental factors”
and their influence on child health, by
providing highlights of recent research into the
links between the environment and child
health, including the areas of endocrine
disruption and cancer, by outlining the
legislative and policy framework in Canada,
and by providing an illustrative look at
relevant initiatives by industry, medical
professionals and other actors in civil society.
A WHO representative presented statistics and
research findings related to environment-
health linkages from both developing and
industrialized regions of the world, thereby
providing a global context for the discussions.
Several speakers presented comparative
analyses of policies in Canada vis-à-vis those
in the United States and Europe. The agenda
for the workshop is contained in Annex 3.

Following is a summary of issues raised by
participants during the stage-setting workshop
held in Ottawa. These do not necessarily reflect
consensus, but rather are issues that were
flagged for further exploration during the
National Policy Consultation.

1. More support is needed for scientific
research and to build research capacity.
Participants in the Ottawa workshop noted
that there are relatively few environmental
health researchers and limited funding
sources for children’s environmental
health research in Canada, a point that was
reiterated during the Edmonton event.
Concerted action is needed to build up a
cadre of environmental health researchers
and to ensure adequate and sustained
funding for scientific research. Creating an
institutional “home” for environmental
health research, such as an environmental
health institute within the Canadian
Institutes of Health Research (CIHR), was
among the suggestions made.

2. Targeted research is needed to fill
knowledge gaps. Participants generally
agreed that more research is needed, most
notably in the areas of neurodevelopmental

effects, the effects of multiple chemical
exposures, and the rise in certain chronic
diseases, such as asthma and neuro-
behavioural disorders. All agreed on the
need for standardized testing protocols to
strengthen reliability and credibility of
chemical assessments. While there was
general agreement on the need for more
research, it was also noted that, in many
instances, enough is already known to
justify increased action to manage and
prevent environmental risks to child
health.

3. Improved tracking, monitoring and
surveillance, and enhanced
biomonitoring, are needed. Better
exposure data and improved surveillance
of health outcomes were among the needs
mentioned, along with better coordination
of data collection, improved data
comparability, and data pooling.
Biomonitoring was recognized as a
powerful and useful tool. Some
participants pointed to a need for further
work to ensure the appropriate use and
communication of biomonitoring results
(e.g., the development of existing exposure
reference levels and/or “no concern”
levels).

4. A Canadian longitudinal cohort study
should be undertaken. During the Ottawa
workshop, participants across the board
spoke in support of a longitudinal cohort
study (or studies) in Canada, a view that
was subsequently echoed during the
Toronto, Edmonton, Moncton, Montreal
and Vancouver events. Such research is
seen as essential for understanding the
connections among all determinants of
health, including environmental factors,
and child health outcomes.

5. The prenatal period is a vitally important
stage. Numerous speakers and participants
stressed the importance of preventing
potentially harmful environmental
exposures during prenatal development.



—— Report of the National Policy Consultation on Children’s Health and Environment ——

CPCHE / Pollution Probe10

The possibility of intergenerational effects
was also raised. Participants talked about
the need for a greater research focus on
prenatal exposures and effects, as well as
the importance of education and other
measures to reduce prenatal and
preconception exposures.

6. Health care infrastructure needs to be
strengthened to address environmental
influences on health. From the
establishment of pediatric environmental
health specialty units, such as the one in
Edmonton, to the institutionalization of
pediatric environmental health history-
taking by physicians, many Ottawa
participants suggested that infrastructure
and systems need to be put in place to
better support and document
environmental health surveillance,
prevention and response by health
practitioners (e.g., doctors, nurses, public
health workers) in Canada.

7. Targeted policy measures are needed to
address issues of children’s health and
environment. Information provided
during the workshop revealed that most
existing legislation does not contain
measures aimed specifically at protecting
children and the developing fetus from
environmental risks. In the view of some
participants, there have been advances,
such as smoking by-laws and the explicit
consideration of children in the
assessment of pesticides under the updated
Pest Control Products Act, but much
remains to be done to strengthen policy
responses in Canada. Some participants
felt that consideration should be given to
both legislative and non-legislative
approaches.

8. Precaution has yet to be operationalized.
A number of Ottawa workshop
participants stated the view that while
reference to the precautionary principle/
approach is not uncommon in laws and
other policy measures, generally speaking

it has yet to be operationalized in the area
of children’s health and the environment
in Canada. The Toronto workshop
identified the need for further discussion
on the appropriate balance between the
demand for extensive scientific evidence to
inform policy action and the ability to
implement a more precautionary approach
that anticipates and seeks to avoid
potential risks. Subsequent NPC
discussions centered on the extent to
which precaution is or could be integrated
into the risk assessment framework,
through the use of safety factors and other
means.

9. The sharing of responsibility between
industry and government needs further
consideration. There was considerable
discussion regarding the “burden of proof”
for chemical testing. Some participants
spoke in favor of an approach similar to
the new Registration, Evaluation,
Authorisation and Restriction of Chemicals
(REACH) legislation in Europe, in which
industry must demonstrate that a chemical
is safe before it can be introduced into the
market, in contrast to what has been the
status quo in Canada, in which the
government has to demonstrate a risk
before restricting or banning a substance.
Noting that the status quo is changing,
some participants spoke of the “reverse
onus” in the industry challenge program of
the Canadian government’s Chemicals
Management Plan as a positive new
direction (see section 4.1.2 below) and the
requirements of the recently revised Pest
Control Products Act.

10. Education is critical. Participants
underscored the need to promote values
consistent with sustainable development,
which include conservation and reduced
materialism, through childhood
education. Education was also discussed in
the context of ensuring that health
professionals and others vested with the
care of children are equipped to recognize
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possible signs of adverse environmental
exposures and take appropriate actions. At
present, such skills and training are widely
lacking, with doctors receiving only a few
hours of training on environmental health
during their years of medical education.
Such education was described by some
participants as the need to expand the
knowledge base of these service providers
beyond, for example, what to do about
preventing UV exposure or responding to
smog alerts, to knowing about otherwise
“hidden” exposures such as chemicals in
house dust. Similar education for parents,
pregnant women, caregivers, teachers and
community leaders was also discussed.

11. Greater collaboration and coordination
is needed. Although there is a considerable
number of initiatives underway in Canada
related to children’s health and the
environment, there is little coordination or
exchange of information among those
working in the field. Roles and
responsibilities among various government
departments and among different levels of
government need to be clarified and
effectively communicated.

12. Environmental exposures are
preventable. While the challenges may be
many, participants recognized that, as a
society, we have the power to reduce
environmentally mediated adverse health
effects in children through exposure
prevention.

Jenny Pronczuk de Garbino, Medical Officer Toxicologist,
Public Health and the Environment, World Health Organization
(Geneva), addresses National Policy Consultation workshop
participants in Ottawa, 23 January 2007.

National Policy Consultation workshop, Ottawa, 23–24
January 2007.
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1.6.2 Workshop on Air Quality and
Child Health (Toronto)

The second event in the National Policy
Consultation took place in Toronto from
27–28 February 2007, with a focus on outdoor
air quality and its implications for children’s
health. Fifty-six participants shared their
expertise and perspectives from a range of
sectors and disciplines, including public
health, academia, public interest and advocacy
groups, industry and government. The major
themes covered during the event included the
science on the links between outdoor air
pollution and children’s health, standard-
setting, and strategies for protecting children
from air pollution exposures and risks.

The first day of the workshop began with some
context-setting information on the links
between environmental quality, children’s
health and CPCHE’s chosen priorities. The
Honourable Laurel Broton, Ontario Minister
of the Environment, gave the keynote address,
centered on her government’s efforts to
combat air pollution and climate change.
Toronto’s Medical Officer of Health discussed
rising ozone levels in the city and resulting
health implications, including the importance
of traffic as a source of air pollution, the
disproportionate burden on the poor, and the
harmful effects that climate change-induced
temperature increases could have. Another
speaker discussed the need to integrate science,
public education and health care to improve
children’s respiratory health. The afternoon
was focused on standard-setting for air
pollution, and the approaches and
circumstances encountered at municipal,
provincial and national levels, including a
presentation on recent developments in the
United States. Speakers in the “cracker barrel”
session, an interactive session during which
participants circulated in small groups to hear
about relevant activities, provided examples of
innovative on-the-ground initiatives, ranging
from a school bus initiative in Ontario to a
clean-air challenge program for hospitals.

Day 2 of the workshop was kick-started by an
address from Michael Horgan, Deputy
Minister of Environment Canada, in which he
highlighted recent and upcoming
developments in the proposed Clean Air Act
and the federal government’s plans to address
climate change. A panel session examined the
challenges, benefits and findings of
community-based research projects on the
effects of air pollution on health. To pull it all
together, three break-out groups delved into
discussions on (1) standards and policy,
(2) opportunities for protecting children in the
context of standards that are not sufficiently
protective of vulnerable groups, and (3)
possible elements of a national strategy to
address air quality and its effects on child
health and development.

Following are some of the highlights of the
discussions held during the Toronto
workshop. Again, these points were not
necessarily supported by all participants but
are intended as a summary of the kinds of
issues that were raised.

1. Evidence is strong that air pollution
adversely affects human health,
including child health, and is sufficient
to justify increased action to prevent and
manage risks. While some gaps in
knowledge remain, most of the
participants supported the view that the
weight-of-evidence of population health
effects associated with air pollution justify
immediate policy action, as opposed to
waiting for more science to fill all the
knowledge gaps.

2. More research is needed in selected
areas. While scientific knowledge of the
health effects of outdoor air pollution is
relatively strong, for some health
conditions, such as asthma, the causal
links to outdoor air quality remain the
subject of some debate. The cumulative
and potentially synergistic effects of
exposures to multiple pollutants was
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frequently mentioned as an important
knowledge gap. While respiratory effects
generally have been well studied, more
research is needed to further elucidate the
results of recent studies that have found
associations between air pollution and
other health effects, such as adverse birth
outcomes, neurobehavioural disorders,
cardiovascular effects and intergenerational
effects.

3. Community-based epidemiological
investigations of the effects of air
pollution on health have limitations, but
are nevertheless useful, and should be
carried out with community
involvement. During the discussion of the
community-based epidemiological
research presented during the workshop,
participants noted both the benefits and
limitations of such studies and the need to
further improve research methods. It was
noted that such studies are often not
capable of revealing the “smoking gun”
anticipated by the community. Some
participants stressed that community
members should be involved in the
investigations and in the development of
solutions.

4. Indoor air quality can have significant
implications for children’s health, and
needs to be addressed. While the focus of
the Toronto workshop was on outdoor air
pollution, many speakers and participants
pointed out the important influence of
indoor air quality on children’s health,
particularly given that adults and children
in Canada spend the majority of their time
indoors. Indoor air quality was partially
addressed through the lens of consumer
products, the focus of the Montreal
workshop (see section 1.6.5 below).

5. Toxic air pollutants, in addition to
criteria air pollutants, should be
considered. While many of the discussions
focused on the so-called “criteria” air

pollutants (e.g., particulate matter, ozone)
and their effects, there was also recognition
of the need to address toxic constituents in
air pollution (e.g., benzene). Some
participants noted that the surface of fine
and ultrafine particulate matter is a key
exposure vehicle for toxic substances to
enter the lungs and, because of their size,
to pass directly into the bloodstream.

6. Air quality monitoring, health
surveillance and other tracking efforts
should be augmented. Frequent references
were made to the need for improved air
quality monitoring networks, better
surveillance of health outcomes, the use of
indicators, and public availability of data.
With respect to industrial sources of air
pollutants, it was noted by some workshop
participants that a better inventory of
localized sources is needed, given that
smaller industrial sources are not
accounted for in the National Pollutant
Release Inventory (NPRI).

7. Air quality standards should be health-
based and should account for effects on
vulnerable groups, as well as cumulative
effects. There was widespread agreement
that air quality standards should be based
on health considerations, including the
consideration of vulnerable groups, such as
children. Some participants felt that, in
addition, standard-setting should be
independent of the consideration of
economic or technological feasibility.
Many participants noted that current
science and existing policy tools fail to
fully account for the effects on people of
exposures to multiple pollutants and/or
cumulative effects. The use of an
additional safety factor to ensure that
standards are protective of children was
raised. It was also suggested that ecological
and/or aesthetic effects should not be
overlooked as potential bases for standard-
setting, in addition to demonstrated health
impacts.
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8. Decision-making protocols on standard-
setting need to be clarified and
communicated. Some participants voiced
a desire for clarity on the point at which
governments will take action on the basis
of precaution, as well as greater clarity and
transparency on how much and what types
of knowledge/evidence are considered
necessary when government agencies set
standards.

9. Air pollution is a multi-jurisdictional
issue that requires coordination and
clarity of responsibility, particularly
given that airsheds often span political
boundaries. Local, provincial/territorial
and federal governments each have vital
roles to play in addressing air pollution
and related health effects. International
cooperation (particularly with the United
States) is needed to address cross-border
air pollution. The importance of
addressing air pollution on an airshed
basis was noted.

10. Flexibility in how standards are met can
foster timely and efficient improvements.
A few speakers gave examples of how
allowing flexibility in the attainment of
regulatory standards helped expedite
results and remove obstacles. Involvement
of all affected stakeholders in the
development of flexible implementation
options was stressed.

11. Transit and land use planning have
major implications for local and regional
air quality and effects on health. Many
participants called for better transit systems
to improve air quality, as well as improved
land use and siting decisions so that
housing, schools and other places where
children spend time are not located along
heavy traffic corridors. Participants pointed
out the need for relevant education and
engagement of urban/land use planners
and/or improvements in land use policies
and their implementation.

12. Picking the “low-hanging fruit” among
risk management options can yield
significant air quality and health
benefits; funding can be an obstacle.
Participants cited numerous examples of
relatively simple (but in some cases costly)
investments, such as investing in newer,
cleaner school buses, that could
significantly reduce children’s exposure to
harmful pollutants. Difficulty in securing
funding and diffusion of funding
responsibilities among levels of
government can pose obstacles.

13. Efforts to combat climate change and
strategies to improve air quality can be
mutually reinforcing, but consideration
of localized effects is also important.
Some of the speakers and participants
talked about the commonalities between
the actions needed to address climate
change and those needed to reduce air
pollution. It was noted that emissions
trading needs to be carefully considered to
account for global versus local effects. For
example, a facility that decides to buy
greenhouse gas emission credits instead of
making on-site reductions may achieve
climate change objectives, but fail to
reduce local health risks associated with air
pollutant emissions.

14. The public needs to be informed and
engaged on air quality, associated health
risks and preventive measures. The
public, including parents, caregivers,
educators and service providers, have
important roles to play in reducing
children’s exposures to air pollution, but
they need information and support to do
so effectively. The new Air Quality Health
Index, which is being piloted in Toronto
and British Columbia, provides a daily
indicator of local air pollution and related
health risks, and was cited as one example
of a useful tool. Several participants also
talked about the importance of public
access to data and information (e.g., about
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pollutant sources), in the spirit of
“community right-to-know.” Some NPC
participants also raised the concept of
“right-to-understand.”

15. Evaluation of the results of policies/
programs is vital. There was widespread
agreement that evaluation is needed to
assess the effectiveness of measures that
have been put in place. Measurement of
health outcomes (e.g., rates of respiratory
illness or hospitalizations) should be an
integral part of such evaluations, in
addition to the measurement of pollutant
levels in ambient air and overall trends in
emissions.

The agenda for the Toronto workshop is
provided in Annex 4. Additional information
and highlights of the discussions from the
Toronto workshop can be found in section 7.1
and throughout this document.

National Policy Consultation workshop, Toronto, 27–28
February 2007.

Ontario Minister of the Environment Laurel Broten addresses
National Policy Consultation workshop participants in Toronto,
27 February 2007.
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1.6.3 Edmonton Workshop Explores
Issues of Science and Research

Scientific research, and its translation into the
policy realm, was the focus of discussion
during the third workshop in the National
Policy Consultation, held in Edmonton from
18–19 April 2007. Approximately fifty
participants heard from a number of speakers
on the current state of children’s
environmental health research in Canada and
delved into lively debates on topics ranging
from actions needed to strengthen research
capacities to the ways in which science and
policy interrelate.

Following introductory remarks and an
overview of children’s environmental health
and CPCHE priorities, Dr. Michael Kramer,
Science Director of the Canadian Institutes of
Health Research (CIHR), discussed some of
the factors that tend to dissuade researchers
from entering the field of environmental
health research. He also presented actions
being taken by CIHR to promote research in
the field. A panel on tracking and surveillance
activities featured a US Environmental
Protection Agency (EPA) representative who
briefed participants on the US National
Children’s Study, and a Health Canada official
who discussed current and planned activities
in the areas of surveillance, indicators and bio-
monitoring. A second panel featured
researchers who provided insights on topics
ranging from the lessons learned after the
Walkerton, Ontario, contaminated water
disaster to the effects of toxicants from
conception onwards, to a pediatrician’s
perspective on what is needed to make the
connection between the work of clinical health
care professionals and children’s
environmental health research. The afternoon
of Day 1 featured perspectives from industry
and a not-for-profit research foundation on
current challenges and new directions in
children’s environmental health research,
including suggestions for action. A speaker

from an environmental organization discussed
the limitations to the current risk assessment
framework and called for greater integration of
precaution into that decision-making
paradigm. The final session of the day featured
a “cracker barrel” in which four presenters
shared information with participants on
innovative children’s environmental health
projects, including a new maternal-infant
cohort study, work with First Nations
communities on toxics issues, activities to
promote awareness of asthma and other
respiratory disease, and Alberta’s recently
announced biomonitoring project.

The second day was opened by the Honorable
Rob Renner, Alberta’s Minister of the
Environment, who emphasized the
importance of action on climate change to
ensuring a healthy future for children in
Canada and worldwide. Alberta’s former Chief
Medical Office of Health shared his
perspectives on how policy decisions come
about in a real-life context, stressing factors
such as timing and the influence of various
types of information (of which scientific
findings are but one) on policy-makers’
decisions. These addresses were followed by a
“talk show” in which four speakers shared
insights on how research informs policy,
provided general observations and concrete
suggestions, and engaged in a dialogue with
participants. During the final session, three
break-out groups formed to discuss actions to
(1) improve research capacity, (2) strengthen
science and data, and (3) improve
coordination and connections among the
various actors relevant to children’s health and
environment issues.

Following is a snapshot of the kinds of issues
that were raised by participants during the
Edmonton workshop. These are not a
reflection of consensus, nor are they position
statements from the workshop. Rather, they
are intended to illustrate the types of
discussions in which participants engaged.
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1. The translation of scientific findings into
the policy realm can be challenging.
Policy-makers and the research community
operate, for the most part, in separate
worlds and lack sufficient familiarity and
understanding of each other’s concerns,
motivations and “languages.” Mutual
understanding and a more effective two-
way flow of information could be
facilitated, some workshop participants
suggested, by creating a forum or other
means for scientists and policy-makers to
exchange information and views on a
recurring basis, and by establishing
educational/training programs that
emphasize cross-disciplinary skills. The
scientific community could enhance the
relevance of their research to policy-
making in a number of ways, such as
involving policy-makers in the defining of
research objectives at the start, getting
policy-makers to co-fund research projects,
seeking an understanding of policy issues
and drivers, and building the skills needed
to effectively communicate research
findings to decision-makers. It was also
noted that bringing policy-makers into the
loop in a timely manner can foster
constructive responses to research findings.

2. While policy-making often utilizes
scientific findings as an important input,
decisions are also driven by other factors
outside the scientific realm. Political
considerations, socio-economic factors and
timing (e.g., temporal proximity to other
events that may predispose a decision-
maker to act) create the context for
decision-making in the real-world. The
political imperatives following a disaster
can lead politicians to make decisions that
do not necessarily reflect scientific
evidence. Policy-makers’ need to balance
competing societal objectives may mean
that other considerations (e.g., maintaining
industrial competitiveness and jobs) take
precedence over scientific evidence.

3. A national research agenda for children’s
health and the environment would
provide a valuable framework and
impetus to action. This suggestion was
made by several speakers and participants,
some of whom suggested that a multi-
disciplinary, multi-jurisdictional and
multi-stakeholder task force comprising
both researchers and policy- makers be
assembled to take on the task of crafting
the research agenda. A distinction was
made between a research agenda (i.e., to
outline gaps in knowledge that need to be
filled) versus a broader strategy for action
that would encompass other issues, such as
building up the institutional infrastructure
and human resources needed to support
environmental health research in Canada.
A commonly held vision of what needs to
happen and a long-term perspective
(e.g., 10 years or more) were seen as key
attributes of a national research agenda.

4. Human resources for environmental
health research in Canada are
insufficient. Educational programs (from
high school through post-graduate levels),
training programs, internship and
secondment opportunities, funding
programs and the creation of stable career
paths, are all needed to augment the cadre
of environmental health researchers in
Canada.  Speakers and participants noted
many barriers that keep researchers from
going into the field of environmental
health research. The high likelihood of
getting negative or false-positive results,
the difficulty in getting such results
published, the long time periods often
needed to observe health outcomes and
the associated costs and complexities, the
paucity of funding opportunities, and the
lack of reliable career paths and stable
funding sources were among the
challenges mentioned.
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5. There is a need to strengthen the
institutional infrastructure for
environmental health research. In the
absence of a dedicated program of CIHR (a
suggestion from the Ottawa workshop),
many Edmonton participants argued that
there needs to be an overarching
coordinating mechanism that can
delineate priority research needs and
ensure that they are systematically
addressed. A multi-disciplinary and multi-
jurisdictional model was the one most
often suggested. There was also a call for a
forum or other means through which
researchers and policy-makers could
routinely convene to foster the necessary
“cross-talk” between the research and
policy realms.

6. Exploration of multiple environmental
exposures (e.g., to chemical
contaminants) needs to be integrated
with other determinants of health,
including genetics, socio-economic
factors, stress, nutrition and infectious
diseases. A number of speakers and
participants underscored the often
complex interactions between an
organism’s vulnerability to environmental
exposures and other determinants of
health. For example, the body of a
malnourished child may not be able to
fend off the effects of a toxic exposure as
effectively as would that of a well-nourished
child. Emerging evidence about the ability
of certain exposures to affect genetic
expression was another important
interaction frequently raised. Low socio-
economic status and stress were also
recognized for their potential to exacerbate
risks. Similarly, some participants raised
the need to address the complexity of
multiple exposures to multiple similar, and
dissimilar, toxic substances, and the
limited ability of the current policy
framework to address this reality.

7. Multi-disciplinary research needs to be
encouraged and promoted. In addition to
the classic “bench” sciences, social science
research is vitally important, as noted by a
number of Edmonton workshop
participants, particularly given the strong
influence of social factors on child
development and well-being. Other
disciplines, such as statistics and computer
science, are also necessary. A horizontal
integration of disciplines, in education as
well as in research endeavors, would
strengthen environmental health research.
One essential step in this direction would
be to increase the funding available for
multi-disciplinary research projects.

8. Technological advances would help
reduce costs and expedite the pace of
environmental health research.
Computer-aided statistical techniques,
similar to those employed in genetics
research, the ability to test for
contaminants in readily obtained tissues,
such as hair (as opposed to the need for
invasive techniques, such as blood or tissue
sampling), and the ability to measure not
just exposure, but also the actual dose
absorbed by the body, were some of the
needs/opportunities mentioned.

9. Policy-relevant research, and “pure”
research that occurs independently of the
policy context are both important.
Finding ways to get the research
community to tap into and address the
questions facing policy-makers is
important, but it is equally important that
independent research continues. The latter
is vital to generating new knowledge that
can continue to advance our under-
standing of the complexities of
environmental influences on child health
and to inform future policy deliberations.
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10. Transgenerational effects and adult onset
diseases are important endpoints for
environmental health research. It is not
sufficient to look only at effects on the
fetus or developing child: some early
exposures may lead to effects that occur
later in life, or in subsequent generations.

11. Better tracking is needed. A number of
participants touched on the need for better
environmental and health tracking
systems, including more biomonitoring
and improved disease registries. Specific
gaps mentioned included tracking of
neurodevelopmental disorders, congenital
anomalies, asthma, respiratory disease and
reproductive outcomes. The need for
standardized diagnostic criteria for health
outcomes (e.g., neurodevelopmental
disorders, such as autism) that can be
difficult to precisely define was also raised.

12. The special circumstances and concerns
of aboriginal communities need to be
taken into account in biomonitoring and
other surveillance activities. While some
biomonitoring and surveillance activities
are occurring in aboriginal communities,
these communities are not represented in
broader programs, such as the Canadian
Health Measures Survey.

13. Better integration of health and
environmental data is needed; data
comparability, access, use and credibility
need to be strengthened.  There are
opportunities to better utilize existing data
sources and to foster the integration of
disparate data types in order to strengthen
environmental health research. At present,
health surveillance and environmental
data are typically collected and used
separately, thereby constraining our ability
to explore interconnections. Underutilized
information resources, such as data from
the health care system, present another
opportunity, although issues related to

data comparability and patient privacy
need to be tackled. It was also argued that
we should find ways to enhance the
acceptance of industry-generated research,
including novel research that falls outside
the realm of prescribed standardized
testing protocols.

14. Indicators and state of environment/
health reporting are useful tools. Some
participants voiced support for “state of the
environment” and/or “state of health”
reporting on a periodic basis, with some
suggesting that a “state of environmental
health” report might be a useful tool. A
‘state of the science” report was also
suggested as a means of keeping policy-
makers and others abreast of emerging
science. There was broad support for the
tracking and use of indicators.

15. Risk assessment acts as an important
nexus between scientific research and
policy-making and requires further
discussion. Some participants stated that
the existing risk assessment paradigm
provides a solid basis for decision-making.
Others agreed that risk assessment has a
useful role, but believe the existing
approach is in need of modification, most
notably to overlay a greater degree of
precaution in light of significant
knowledge gaps that remain about
environmental risks to child health and to
get beyond the chemical-by-chemical
evaluation approach to address the reality
of complex mixtures, as well as multiple
determinants of health. Those who
support risk assessment in its current form
responded that a precautionary approach
is already embodied in the risk assessment
methodology, referring to the use of safety
factors to account for uncertainties. One
speaker suggested that rather than casting
the debate as risk assessment versus
precaution, consideration could be given
to “precautionary supplements” to the risk
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assessment paradigm. These might include
a more fulsome consideration of exposure
factors, such as windows of vulnerability
and aggregate exposures, and incorporation
of the notion of serious and irreversible
effects. Others suggested that the risk
assessment paradigm needs to be
broadened to enable it to work for issues
that don’t necessarily follow a dose-
response curve, such as endocrine
disruption or the effects of climate change.
There are also opportunities to utilize risk
assessment at differing stages in the
decision-making process. For example,
instead of being used as a routine first step,
it could be reserved for those cases in
which an evaluation process determines
that more information is required for a
policy decision, an approach that is being
used for selected substances under the new
Chemicals Management Plan.

16. Adaptability, adaptation and alternatives
are important. For some things, such as
climate change, it may be too late to
prevent some impacts, thus we also need
to focus on adapting to change. Research
and policy attention need to be directed to
this area. The search for alternatives and
adaptive measures, it was noted, can
stimulate innovation, promote a more
diverse approach to solving problems and
is viewed by some as a central aspect of
applying precaution. The availability of
feasible alternatives also can help prevent
policy gridlock. Some participants
suggested that engaging youth in
understanding research findings and
preparing them for their role as future
leaders are key components of adaptability.

17. Decision-making frameworks should
seek to reward the generation of new
scientific knowledge. One speaker argued
that the current regulatory regime does not
encourage the development of new
knowledge, especially for existing

chemicals. Government must first present
evidence of risk in order to require
industry to conduct new testing — a high
bar to meet given the scarcity of data
available for many existing chemicals —
and hence it has rarely done so. A system
should be envisioned that would
encourage the generation of new
knowledge. This issue was explored in
greater depth at the Moncton workshop
(see section 1.6.4).

The agenda for the Edmonton workshop is
provided in Annex 5. The presentations can be
accessed via the Pollution Probe website at
www.pollutionprobe.org. Highlights and
information from the Edmonton workshop
have been incorporated throughout this
document, in particular in sections 3, 5 and 6.

National Policy Consultation workshop, Edmonton, 18–19
April 2007.
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1.6.4 Moncton Event Focuses on
Environmental Risks to Brain
Development

More than fifty participants delved into a lively
exchange on the known and suspected links
between environmental exposures and
neurodevelopment and related policy issues
during the National Policy Consultation event
held in Moncton, New Brunswick, from 30–31
May 2007. A number of speakers helped set
the stage by presenting recent research and
policy considerations, and by challenging the
group with thought-provoking questions and
ideas.

The first day opened with introductory
remarks by CPCHE members, including a
review of current trends, scientific
developments and current testing
requirements for developmental neurotoxicity.
Dr. Bruce Lanphear, physician and researcher
from the United States, talked of the new
morbidities of childhood (e.g., autism,
learning disorders, conduct disorders, pre-term
birth) and the contribution of environmental
toxicants. He called for an increased focus on
low-dose effects, highlighting emerging
research that demonstrates that for some
substances, such as lead, the dose-response
curve is non-linear and may actually be
steepest at the very lowest doses. A Canadian
researcher shared her findings on maternal
solvent exposure and visual impairments in
children, and a Health Canada scientist
presented an overview of developmental
neurotoxicity testing. Following the lunch
break, participants heard about a community-
based investigation into lead exposures among
children in a region of northern New
Brunswick. They were briefed by a
representative of the Mining Association of
Canada about ongoing efforts to address
environmental health concerns. Dr. Ted
Schettler of the US-based Science and
Environmental Health Network talked about
the range of chemicals suspected of having

neurodevelopmental effects, the paucity of test
data, the need to look at interactions between
chemical exposures and other factors, such as
nutrition, and the ethical imperatives of
preventing harm and fulfilling responsibilities
to future generations. Participants then
discussed key questions/challenges and
possible solutions in small groups. The day
closed with a series of “cracker barrel”
presentations featuring an innovative mapping
tool created by the New Brunswick Lung
Association, Health Canada’s Lead Risk
Reduction Strategy for consumer products,
information on acute pesticide poisonings in
Canada from the David Suzuki Foundation,
and highlights of CPCHE’s resources and
activities.

The second day featured two panel sessions,
one focused on actions to protect children
from adverse neurodevelopmental effects, with
presentations by representatives of Health
Canada, the Pest Management Regulatory
Agency (PMRA) and industry, and the second
focused on a series of reflections from
“thought leaders” on priorities for action and
possible solutions. Both panels elicited lively
plenary discussions. There was also a
presentation by the executive director of the
New Brunswick Environmental Network on a
collaborative effort in the province to address
children’s environmental health issues, as well
as an informative presentation on comparative
aspects of the chemicals management
regulations in Canada, the United States and
the European Union.

Following are some of the highlights of the
discussions that ensued during the workshop.
As with the other events in the series, the
Moncton workshop was oriented towards
eliciting ideas and understanding perspectives,
rather than arriving at consensus. The
following points were not necessarily
supported by all participants, but give a flavor
of the discussions that took place.
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1. The prevalence of learning disabilities,
behavioural disorders and other
neurodevelopmental effects appears to
be increasing: environmental toxicants
are suspected of having a role. While
noting that the data are often scarce,
several speakers and participants spoke of
the apparent increasing trends in certain
disorders linked to brain function and the
concurrent increases in the production, use
and exposure to metals, pesticides and
chemicals, many of which are known or
suspected of having neurodevelopmental
toxicity. Participants also noted the
importance of exposures to multiple
chemical agents suspected of associations
with developmental neurotoxicity, as well
as the need to account for other factors,
such as genetics, stress, nutrition and
socioeconomic status, in determining
neurodevelopmental health outcomes.

2. The implications for society of
neurodevelopmental impacts are large
and far-reaching. Several speakers and
participants spoke of the heavy toll on
individuals, families and society of
neurodevelopmental impacts, including
emotional, social and economic costs. For
example, the economic cost of learning
disabilities in Canada has been estimated
at $2 million per individual, or more than
$700 billion for society.11

3. Developmental neurotoxicants are of
particular concern because of their
ability not only to trigger an adverse
response, but also to alter the structure
of the brain and nervous system. Given
the long developmental period of the
human brain, children are susceptible to

adverse effects of neurodevelopmental
toxicant exposures from before birth into
early adulthood, and the effects are often
permanent. Prenatal or early life exposures
can have profound impacts on a child
throughout his or her lifetime.

4. Current testing for the
neurodevelopmental effects of chemicals
is inadequate. Numerous speakers and
participants noted that the majority of
existing chemicals have not been tested for
neurodevelopmental effects. In Canada,
neurodevelopmental toxicity tests are not
required by regulation for new chemicals,
food additives and new substances in
cosmetics; however, these tests can be
requested on a case-by-case basis when a
concern has been identified, and they are
considered when available.12,13 Some
participants noted the “Catch-22” problem
this arrangement generates since it can
require that data (that is already scarce) be
available to justify a call-in for more data.
Several participants also noted the contrast
between the controlled clinical trials that
are done for pharmaceutical chemicals and
the pre-market requirements for industrial
and consumer chemicals, which do not
require testing in a real-world context.

5. Longitudinal cohort studies are vital for
advancing knowledge of the cause-effect
relationships between environmental
toxicants and neurodevelopment.
Numerous speakers and participants spoke
in favor of the US National Children’s
Study and called for similar research in
Canada.

11 LDAC, “Learning Disabilities in Canada:
Economic Costs to Individuals, Families and
Society.” 2001. Cited by B. McElgunn in her
presentation at the Moncton Workshop,
30 May 2007.

12 McElgunn, B. “Setting the Stage and Providing
Context for Children’s Environmental Health.”
Presentation at the Moncton Workshop,
30 May 2007.

13 Health Canada, Comments on an October 2007
draft version of this report, provided via email
to the author on 8 November 2007.
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6. Biomonitoring provides important
feedback about exposures that are
occurring under real-life circumstances.
Routine sampling of the population is
important to environmental health
surveillance, and can also serve as a
feedback system to show whether
regulatory measures are achieving the
desired objectives. Information on the
context of biomonitoring sampling is
important for interpreting results.

7. In assessing the potential risks of
chemicals, we are currently unable to
account for the complexity of
interactions among the many factors that
are encountered in real-life settings.
There are other factors, in addition to
chemical exposures, that need to be
considered in order to fully understand the
etiology of neurodevelopmental effects.
These factors include stress, nutrition and
socio-economic status. For example,
maternal stress has been shown in
laboratory animals to affect the
neurodevelopment of offspring, and
dietary factors, such as iron or calcium
deficiencies, can increase the uptake of
lead, a known neurotoxicant. Test
guidelines are limited in that the testing
assesses effects in animals living under
optimized conditions and is not designed
to assess the effects of the chemical in
combination with other factors that may
biologically interact to modulate the
chemical’s effects. It was also noted that
these interactions may put certain
subpopulations at greater risk.

8. Future policy approaches need to be
more preventative/precautionary in
nature. A number of participants
cautioned that we cannot afford to wait
until health effects in children have
reached epidemic proportions before
taking action to address known and
suspected neurotoxicants. Several
participants expressed frustration at the
slow pace at which the well-known risks of

lead exposure have been addressed, noting
that despite the advances made by getting
lead out of gasoline and paint, some
consumer products readily accessible to
children still contain unacceptably high
concentrations of lead. Drawing upon the
lessons learned from lead, workshop
participants called for more proactive
approaches that would reduce or eliminate
exposures to hazardous chemicals before
widespread effects in children are evident.

9. There are simple, common-sense actions
that need to be taken now, such as the
removal of lead and mercury from
products for which safer alternatives
exist. There was broad agreement among
participants that rapid action needs to be
taken to address the remaining sources of
lead and mercury exposure for children
and the developing fetus.

10. Regulations and incentives are important
components of the policy portfolio for
addressing toxic chemicals. There was
considerable convergence around the
notion that regulatory requirements (e.g.,
testing requirements) are needed to ensure
a level playing field for industry, so that
companies that are acting responsibly are
not put at a competitive disadvantage.
Several participants also spoke in favor of
incentives for industry that would
encourage the development and
production of safer chemicals/products.

11. Chemicals management policy should
stimulate and reward the generation of
new knowledge about the health and
environmental effects of chemicals. An
emerging development in chemicals
management, exemplified by the new
REACH legislation in Europe, is to require
test data prior to a chemical’s introduction
into the market. The industry challenge
program under the new Chemicals
Management Plan in Canada contains a
similar concept. Ministers have issued a
challenge to industry and other interested
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stakeholders to submit specific
information that may be used to inform
risk assessment. The program’s focus is on
use patterns and exposures via the
environment and does not compel the
submission of existing studies or require
toxicity data gaps to be filled. Such policy
measures can create incentives to generate
scientific knowledge about chemical
exposures and effects, including the effects
of potentially safer substitutes. Under most
of the current legislation in Canada, the
United States and other parts of the world,
the government can only require industry
to generate more information on existing
chemicals if it can produce evidence of risk
or high exposure. This puts government in
a Catch-22 situation, and creates a
disincentive for chemical producers to
investigate and disclose information on
potential adverse effects.

12. Shifting the burden of proof from
government to industry, an emerging
concept in chemicals legislation
exemplified by the European Union’s
REACH legislation and utilized to some
extent in Canada, should be considered
for broader application. Generally
speaking, chemicals legislation in Canada
places the burden of demonstrating harm
primarily on government before a
chemical can be regulated. Under REACH,
industry must provide “evidence of no
harm” before introducing a chemical or
keeping one on the market.14 A shift in this
direction has occurred in the new
Canadian Pest Control Products Act, in
which the applicant has the burden of
persuading the Minister that the health

and environmental risks of a pest control
product are acceptable15 and, more
recently, under the industry challenge
program of the Chemicals Management
Plan.

13. Future generations need to be considered
in the crafting of policy responses to
environmental health issues. A speaker in
Moncton suggested that guardians or
spokespersons for future generations be
appointed to serve in the policy-making
process, an idea that was picked up and
reiterated by several participants in the
workshop.

14. There is a need to augment the concepts
of thresholds and the linear dose-
response curve in chemical testing, risk
assessment and policy. Several speakers/
participants noted that for some
substances, such as lead, evidence of effects
at levels previously thought to be safe is
continually emerging, calling into question
the notion of an exposure threshold below
which no adverse health effects occur.
Some participants also pointed out that,
for some chemicals, it appears that less
exposure does not necessarily mean less of
an effect. Endocrine disruptors, for
example, show patterns of exposure-effect
that challenge the traditional toxicological
model of a linear dose-response curve.

15. Low-dose effects need to be more
explicitly considered in both research
and policy. Building on Dr. Lanphear’s
presentation, in which he showed that the
incremental adverse effects of lead increase
at the lowest measurable doses, a number
of participants echoed the view that low-
dose effects need to become more central

15 Chan, P. “Human Health Risk Assessment for
Pesticides in Canada.” Presentation at the
Moncton Workshop, 31 May 2007.

14 Denison, R. “Not that Innocent: A Comparative
Analysis of Canadian, European Union and
United States Policies on Industrial Chemicals.
Presentation at the Moncton Workshop,
31 May 2007.
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in both research and policy. The
implications of this perspective could
stimulate a rethinking of the standard
approaches used in chemical testing and
risk assessment.

16. There is a need to reconcile the
disconnect between the results of risk
assessment-based regulatory decisions
and the exposures and health effects that
are occurring under real-life conditions.
Several participants voiced concern that
some pesticides and chemicals that are
permitted into the market following risk
assessment-based regulatory evaluation are
showing up in the bodies of the majority
of the population, as evidenced by
biomonitoring, and that health effects
suspected of being associated with such
exposures appear to be on the rise. They
questioned whether the models and
assumptions used in regulatory decision-
making are sufficient to deal with the
complexities of real-life exposures. It was
suggested that one part of the solution is to
integrate epidemiological and bio-
monitoring data into risk assessments to a
greater extent.

Further detail on the discussions held during
the Moncton workshop can be found in
section 7.2 below, and in various other places
throughout the document. Annex 6 contains
the workshop agenda.

Left to right: Geoff Granville, Richard Denison and Stephen
MacDonald address National Policy Consultation workshop
particpants in  Moncton, 31 May 2007.

Bruce P. Lanphear, Director, Cincinnati Children’s Environmental
Health Center and Professor of Pediatrics and Environmental
Health at the University of Cincinnati addresses National Policy
Consultation workshop participants in Moncton, 30 May 2007.
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1.6.5 Montreal Workshop Examines
Policy Issues Related to Toxic
Chemicals in Consumer Products

Using a case study approach, participants in
the Montreal workshop (25–26 September
2007) explored the policy issues surrounding
toxic chemicals in consumer products. To set
the stage, Dr. Phil Landrigan of The Mount
Sinai School of Medicine, and Dr. George
Daston, research fellow with Procter &
Gamble, provided overviews of the scientific
and policy landscapes as they relate to
consumer products and toxic chemicals. They
were followed by representatives of Health
Canada, the Canadian Consumer Specialty
Products Association, the Canadian
Environmental Law Association and Toronto
Public Health who each identified key issues
from their sector’s perspective. Speakers and
participants then delved into case studies on
three substances: phthalates (chemicals used
in many products including as plasticizers in
vinyl); polybrominated diphenyl ethers —
PBDEs (flame retardants); and Bisphenol A
(a chemical additive commonly used in clear,
rigid plastics). For each chemical, a speaker
and two respondents highlighted the strengths
and weaknesses of the current policy regime as
it relates to the chemical. Participants then
engaged in a wide-ranging discussion of the
issues, from the state of scientific knowledge of
the chemical’s potential health effects to the
effectiveness of the current regulatory regime
in identifying and reducing potential risks to
children. Through these illustrative case
examples, a number of cross-cutting themes
and policy challenges were identified. To
conclude, five speakers reflected on the
workshop discussions in a “talk show” format,
highlighting recurring themes and suggesting
actions needed and possible steps forward.

Following are some of the main themes that
emerged from the discussions in Montreal.
These should not be interpreted as workshop
conclusions or areas of consensus, but rather
as a reflection of the types of issues that were
raised and discussed.

1. Uncertain or conflicting scientific
evidence is a challenge for policy-makers
and the public: convening an
independent expert panel should be
considered. A common challenge facing
policy-makers, the public and others
interested in understanding and
appropriately responding to potential risks
posed by toxic chemicals in consumer
products is the lack of consensus within
the scientific community on the hazards
and risks posed by certain chemicals. This
poses a major challenge to policy-makers
when the economic stakes of a potential
ban or restriction are high. Information on
health trends (e.g., declining sperm counts,
increasing birth defects) also can be the
subject of scientific debate. Participants in
the Montreal workshop clearly identified
this situation of uncertain or conflicting
science as a challenge. Some suggested
convening an independent panel of
experts, or a qualified multi-stakeholder
body, to review available scientific
evidence and provide advice to policy-
makers, although there was some
skepticism about whether a multi-
stakeholder process would be effective.

2. More funding to support independent
research is needed. A number of
participants talked of the need to support
independent research on toxic substances,
exposures and effects. There was general
agreement that reinstating the federal
government’s Toxic Substances Research
Initiative would be useful. Some
participants echoed the calls made during
earlier NPC events for more research and
professional education in pediatric
environmental health.

3. Biomonitoring and other forms of health
surveillance are needed.  While noting
that some progress is being made (e.g., the
Canadian Health Measures Survey),
participants stressed the need for ongoing
biomonitoring and better tracking of
health trends. One participant noted that
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the lapse in biomonitoring over the past
decade has set back our ability to
understand the potential effects of
exposures to chemicals currently in use.

4. Support for longitudinal cohort study
expressed. As in other NPC workshops,
participants voiced support for the
initiation of a longitudinal cohort study
(or studies) in Canada on environmental
and other influences on child health.

5. Emerging science on sub-clinical toxicity,
non-linear dose-response relationships
and potential effects on functionality
challenge the limits of existing analytical
tools and research methods. Some
participants talked of the need to update or
re-think existing chemical testing and
assessment tools in order to stay apace
with the evolving understanding of
chemicals’ potential effects. For example,
what approaches are needed to identify
and evaluate chemicals that do not exhibit
a normal dose-response curve? Participants
also noted that it is no longer just the overt
effects of toxic exposures that are of
interest: methods for evaluating sub-
clinical toxicity and functionality
(e.g., endocrine function) are needed to
understand the full range of potential
effects. It was also noted that lifetime
testing (i.e., following animals to their
natural death), is needed in order to
evaluate possible late effects of early
exposures.

6. More holistic thinking is needed. A
number of participants in the Montreal
workshop advocated more holistic
approaches to chemical risk assessment
and risk management, such as: considering
the impacts of products throughout their
entire lifecycle; taking into account all
potential sources and routes of exposure to
a given chemical; and looking collectively
at exposures to, and potential effects of,
chemicals with similar modes of toxicity.

7. There is a need to explore means of
incorporating new scientific findings
into chemicals management decision-
making on an ongoing basis. The need to
take emerging scientific knowledge more
fully into account in risk assessment was a
notion widely supported by participants.
Some participants noted that the Pest
Control Products Act requires the periodic
reevaluation of pesticides and suggested
that a parallel requirement should exist in
CEPA and other statutes that deal with
chemicals in consumer products. Another
suggestion, in addition to periodic
reassessment of chemicals, was to enable
the federal government to more fully
utilize provisions in CEPA that provide for
the use of assessments and decisions made
by other competent authorities (i.e., other
countries/jurisdictions) in order to
expedite regulatory decision-making.

8. Negative study results should be viewed
with as much interest as positive ones;
the possible early warnings of “outlier”
studies should be followed-up with
further research. Several participants
stated that negative findings or decisions
not to act should be considered to be as
instructive as positive ones. Participants
also noted that we tend to downplay or
ignore “outlier” studies, but that such
studies (if of good quality) can serve as
early warnings and should be followed-up
with further research.

9. A coordinated and comprehensive
legislative/regulatory framework is
needed. Some participants called for
greater coordination among existing
statutes — specifically, the Canadian
Environmental Protection Act, the Hazardous
Products Act, the Food and Drugs Act, and
the Pest Control Products Act — to
adequately address toxic chemicals in
consumer products, noting that there can
be gaps in the powers that the statutes
provide and inconsistencies in their
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implementation. Some also suggested
amendments to these laws to apply, at a
minimum, at least as much protection for
children as was added to the recently
revised Pest Control Products Act (i.e., to
apply child-protective safety factors, assess
groups of chemicals with common modes
of toxicity, assess aggregate exposures from
various sources, and require reassessments,
either periodically or when new
information comes to light).

10. Further evaluation and discussion of the
new Chemicals Management Plan (CMP),
including its adequacy as a framework
for dealing with toxic substances in
consumer products, would be useful.
Given its relatively recent emergence as the
framework for chemicals management in
Canada, it was suggested that a closer look
at how well the CMP is equipped to deal
with toxic substances in consumer
products would be useful. Some (most
notably industry) expressed the view that
the CMP is a good framework and is far
ahead of REACH in addressing existing
substances, whereas others pointed to
specific features of REACH (e.g., “no data,
no market”) as features that should be
considered in Canada. Still others said it is
too early to tell for either regime, but the
priority-setting exercise resulting from
categorization of the Canadian Domestic
Substances List is a useful step forward.

11. Greater convergence of precaution and
risk assessment is an area of ongoing
debate. As in previous workshops,
participants discussed the role of
precaution in the application of risk
assessment. While some felt that risk
assessment in its current form is already
precautionary with respect to potential
risks to children, others advocated for
additional child-protective safety factors, at
a minimum, similar to those included in
the revised Pest Control Products Act.

12. Precaution is needed to safeguard
children in the face of gaps in our
understanding of potential health effects.
Some participants noted that we can only
test for the types of health effects that we
know about. But what about the effects of
which we are not yet aware? The focus of
scientific inquiry into environmental risks
has evolved over time (e.g., from acute,
infectious conditions to cancer
neurodevelopmental, and other systemic
or chronic effects), and can be expected to
further evolve as our scientific
understanding increases.

13. Expedited action should be taken to
address known risks to children’s health
from substances in consumer products.
Action to address lead and mercury in
products was suggested. This was a
proposal that received strong support, as
well, during the Moncton workshop.

14. Substitution of problematic chemicals is
a valuable objective, but needs to be
approached with care. Participants
discussed the benefits of substituting
hazardous chemicals with safer
alternatives. However, industry participants
cautioned that replacing a known chemical
with one that is not as well studied may
not be a wise decision. Some participants
advocated the use of “red flag” criteria
(e.g., persistence, ability to bioaccumulate)
to aid in the selection of safer alternatives.
A funding program (e.g., a green chemistry
fund) was suggested as a means of
expediting the exploration of safer
alternatives.

15. Right-to-know: Providing the public with
access to information on the hazards and
risks associated with chemicals in
consumer products is important; the
form in which the information is
conveyed is equally important. There
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were numerous calls for better access to
information on the health risks posed by
chemicals in consumer products, with
non-governmental organization (NGO)
representatives and others arguing for
greater access to information and data on
product ingredients. While no one
opposed the concept of right-to-know,
some participants stressed the “right to
understand,” noting that providing data to
the public without the appropriate context
or explanation can, in some cases, do more
harm than good. One participant
suggested that the right-to-know about
chemicals used in the workplace could
serve as a model, while another suggested a
system modeled after California
Proposition 65. It was noted that although
people can sometimes “shop their way
out” of chemical exposures, some
exposures associated with consumer
products are involuntary; for example,
when a substance is ubiquitous in the
environment and food supply due to
widespread use.

16. Public perceptions matter. Some speakers
and participants described the public as
having considerable trust in the products
marketed by industry, and in the ability of
the government to keep store shelves free
of dangerous goods. Others reported
unease on the part of many consumers,
particularly concerning children’s exposure
to potentially harmful chemicals. Whatever
the situation, the perceptions of the public
are important and play a role in policy-
making, both in defining the issues and
influencing decisions. Some participants
suggested that the public is sometimes
more likely than experts to intuitively
understand the holistic, multi-faceted
nature of a problem (and in some
instances have been the first to take
action), and that their views should not be
discounted as uninformed.

17. The benefits and the risks of chemicals
used in consumer products should be
considered. Some participants pointed to
the many benefits conferred on society by
the chemicals used in products; for
example, the role of disinfectants in
preventing the spread of disease. Other
participants talked of the societal costs of
toxic chemical exposures, such as health
care expenditures, loss of IQ and decreased
lifetime productivity.

18. The public needs to have input into the
value judgments that are made in
regulatory decision-making. Some
Montreal participants suggested that more
closely engaging stakeholders and the
public is the best way to ensure that the
public interest is kept at the center of
regulatory decision-making. The value
judgments implicit in the application of
risk assessment and other tools need to be
acknowledged and publicly debated.

19. There is a need to question our
consumer culture. Some Montreal
participants raised the question “Do we
really need all of this stuff?” in reference to
consumer products, noting concerns about
environmental and health effects and
resource depletion. The role of consumer
demand in driving inadequately tested
substances and products onto the market
was noted. The concept of “sustainable
consumption” was raised as warranting
further exploration.

20. Political will is essential. Regardless of
whether or not one views the existing
regulatory framework and assessment tools
as adequate, there was a sense that
inadequate enforcement can be largely
attributed to lack of political will. The fact
that children are still exposed to lead in
consumer products, noted one participant,
does not mean that the risk has not been
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understood, but rather that greater societal
demand and political will is needed.

The agenda for the workshop on toxic
substances in consumer products is attached as
Annex 7. Section 7.3 contains additional
highlights and details of the discussions held
in Montreal.

National Policy Consultation workshop, Montreal, 25–26
September 2007.

Philip J. Landrigan, Professor and Chair, Department of
Community and Preventive Medicine, and Professor of
Pediatrics Mount Sinai School of Medicine addresses
National Policy Consultation workshop participants in
Montreal, 25 September 2007.
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1.6.6 Pulling it All Together: Highlights
of the Vancouver Workshop

The sixth National Policy Consultation
workshop, held in Vancouver from 22–23
November 2007, was an opportunity for
participants to reflect on areas of convergence
from among the diversity of viewpoints
expressed over the course of the year-long
process. Following a summary of NPC
outcomes presented by the workshop report
writer, three presenters re-capped key
stakeholder views on the status of children’s
environmental health, as well as areas of
greatest opportunity and need. The first
speaker, Jennifer Maxwell, Chair of the
Children’s Task Group of the Federal-
Provincial-Territorial Committee on Health
and Environment, outlined that body’s
progress towards a national strategy that was
to have considered the outcomes of the
CPCHE National Policy Consultation (the
work of the Children’s Task Group has since
been redirected). Roger Keefe from Imperial
Oil and Bruce Caswell of the Canadian
Chemical Producers’ Association (CCPA)
presented some industry viewpoints on
priorities and actions needed to address
children’s environmental health. CPCHE
members Lynn Marshall and Kathleen Cooper
outlined possible elements of a national vision
and strategy for children’s health and
environment (see Box 4). The balance of the
first day was devoted to time for participants
to comment on these stage-setting
presentations and to suggest additional topics
for discussion.

Ray Copes of the National Collaborating
Centre on Environmental Health opened the
second day of the workshop with a
presentation on current gaps in knowledge
about children’s environmental health in
Canada; in particular, he noted the paucity of
information about exposures and
environmental contaminants in indoor and
outdoor environments, food, air and water.
Participants then reflected on the ideas that
had been presented during Day 1 and worked

to identify areas of convergence, as well as
topics for which diverging views are likely to
persist. Recognizing the particular vulner-
abilities of First Nations and Inuit child
populations in Canada, an impromptu break-
out session was held to outline important
needs and possible strategies for Aboriginal
populations (see Box 5).

Following is a summary of the areas of
common ground, as well as points of
disagreement, that were identified during the
Vancouver workshop. It should not be
interpreted as agreed upon workshop
outcomes, but rather as a reflection of the
discussions that took place.

1. Some stakeholders argued for a broad
approach to protecting children’s health.
The view was expressed that other
determinants of health beyond
environmental exposures, such as physical
inactivity and diet, may be of greater
relative importance when compared to the
risks posed by chemicals. This does not
argue against measures to reduce risks to
chemical exposures; rather, it means
viewing these risks in a broader context.

2. NGOs underscore the importance of
addressing chemical exposures at the
societal level. While acknowledging the
importance of other determinants of child
health, in particular poverty, NGO
representatives stressed the need to address
chemical exposures, given the increasing
production and use of chemicals, the
increasing incidence in certain child health
conditions associated with chemical
exposures, but for which causes are
unclear, and the fact that children’s
exposures to chemicals are largely beyond
individual control and thus require action
at the societal level.

3. Regulatory and risk management
decisions should protect the most
vulnerable. While it is widely recognized
that the fetus and child are particularly
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vulnerable to adverse effects of many
environmental pollutants, it was stressed
that certain sub-populations of children
are at even greater risk. Participants spoke
specifically of Inuit and First Nations,
especially communities that are at the
receiving end of the “grasshopper effect”
that carries persistent pollutants to the
Arctic region, as well as communities that
carry a large burden of environmental risk
due to their proximity to multiple
pollutant sources.

4. Recognition of other important
determinants of child health is needed.
Participants raised other topics, beyond
toxics and air pollution, that also need to
be addressed, including socio-economic
status, genetics, the social environment,
physical environments, gender, culture,
and access to health and social services.
Other topics raised by some participants
included: water quality; the effects of
climate change; and the health
implications of the built environment,
including indoor air quality, as well as land
use planning issues (e.g., the “walkability”
of cities and neighborhoods) that affect
health.

5. Poverty is an important determinant of
child health and is at an unacceptable
level in Canada. While it was recognized
that solving issues such as child poverty is
beyond CPCHE’s scope, participants noted
that children in poverty can experience
disproportionate effects of adverse
environmental exposures and that ending
child poverty should be a high societal
priority.

6. Chronic diseases and their causes among
children are of growing concern. Some
participants expressed concern about
trends in certain chronic conditions
among children. Some talked about the
potential role of environmental factors —

including chemicals, as well as the built
environment — in chronic conditions,
such as obesity and diabetes, and called for
more research in this area. Since children
spend nearly all of their time indoors, the
potential health effects of contaminants in
indoor air and house dust are particularly
important.

7. Better scientific methods, more tracking
and surveillance, and increased data
sharing are needed. Echoing statements
made in previous NPC workshops,
participants spoke of the need to build
scientific research capacities for
(children’s) environmental health in
Canada. Specifically mentioned were the
need for: better scientific methods to
investigate the potential causes —
including environmental exposures — of
diseases affecting children; more health
surveillance, biomonitoring and other
forms of tracking; community studies to
investigate local issues; and increased data/
information collection, evaluation, sharing
and public access/dissemination.

8. Filling the huge gaps in our knowledge
of children’s exposures to environmental
contaminants is a high priority. A wide
range of participants noted the serious
dearth of data on children’s environmental
exposures, which limits the ability to
conduct robust evidence-based risk
assessments and other analyses on the
potential health effects of environmental
chemicals and air pollutants.

9. Longitudinal research is needed. As in
previous workshops, participants voiced
strong support for a national longitudinal
cohort study. A similar study in aboriginal
communities, implemented with
community involvement, was also
suggested.
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10. Some participants called for increased
public access to industry-generated data.
Noting the progress made by the Pest
Management Regulatory Agency towards
establishing a “reading room” in which
members of the public can review data
used in regulatory decision-making, some
called for more development in this area.
Some participants called upon industry to
provide full access to information, beyond
just the raw data, to enable reviewers to
understand the level of confidence,
uncertainties, assumptions and other
parameters that relate to the strength of the
evidence. Industry participants noted a
trend in this direction, as evidenced by
Dow Chemical’s decision to put risk
profiles for all of its products on the
Internet by 2015.

11. Better tools are needed for the
interpretation, use and communication
of scientific data and study results. Some
participants suggested that better tools are
needed to interpret data so that it can be
effectively used, and that simply generating
more data will not by itself fill policy-
relevant knowledge gaps. A number of
participants also called for the provision of
qualitative information to put data and
study results in context, such as statistical
power, assumptions made and
uncertainties.

12. Interpretation of scientific evidence can
vary among stakeholders because of their
different frames of reference. Building on
the observation made in the Montreal
workshop that different stakeholders can
draw different conclusions from scientific
evidence, it was suggested that this may be,
in part, because different sectors are
looking at different literature. A health care
professional who has a patient
experiencing an illness potentially linked
to an environmental exposure, for
example, is likely to refer to the clinical
literature, whereas an industry scientist or

government regulator is more likely to rely
on toxicological literature.

13. Participants delved further into the
precaution versus risk assessment debate.
Steering clear of casting the debate as an
“either/or” situation, participants
expressed different views on the existing
risk assessment-based decision-making
system and one founded on the principle
of precaution. Debates aside, there seemed
to be openness on all sides to discuss both
the continued use of risk assessment and
the greater application of precaution.

14. Applying precaution may be equally or
even more important at the risk
management stage. Some participants
suggested that the application of
precautionary measures at the risk
management stage is a potentially under-
utilized approach to reducing
environmental threats to children. Others
disagreed, stating that precaution must be
applied throughout the risk assessment/
risk management continuum.

15. Risk assessments should take a broader
perspective. Some participants believed
that risk assessments rely primarily on
analytical data (e.g., from toxicity studies)
and rarely take into account other
information, such as cases in the medical
literature and biomonitoring data. As such,
they argue that current risk assessments fail
to take sufficient advantage of real-world
evidence. Risk assessment, some said, also
needs to look at possible effects later in life
stemming from early life exposures. It was
also pointed out that the practice of
considering only the most sensitive
endpoint for a chemical associated with
multiple health effects leaves out
important qualitative information (e.g.,
that the chemical is able to cause more
than one type of harm). It was noted that
real-life exposure scenarios are complex
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and may interact in ways that are currently
unaccounted for (e.g., synergistic effects).

16. Some participants called for a mandatory
children’s health test battery that would
include developmental, reproductive and
neurodevelopmental end points for new
and existing chemicals at high, medium
and low levels of exposure.

17. An intervening stage may be needed in
the risk-assessment/risk-managemnt
paradigm. Some participants advocated
for a step — referred to by some as risk
characterization — to be inserted between
risk assessment and risk management
decision-making. In this step, the risk
assessment result would be published,
along with information on the the degree
of confidence in the underlying science,
the assumptions made, socio-economic
considerations, etc., to enable the public
and stakeholders to better engage in the
value-laden process of making risk
management decisions.

18. Participants considered an alternative
track to deal with substances for which
the results of the risk assessments and
societal preferences do not coincide.
Participants recognized that society should
be able to decide, for whatever reasons,
that it does not want to bear the potential
risks of a given substance or activity. At the
same time, proponents want to avoid
being subjected to decisions that are not
derived from a scientific risk-based
methodology. One participant raised the
possibility of an alternative decision-
making track for dealing with such cases.

19. Possible criteria for prioritizing
substances of concern to children’s
health received tentative stakeholder
support. The CPCHE proposal that two
overarching criteria: that large numbers of
children are affected, and that the
substance is associated with severe

outcomes (e.g., irreversible, fatal effects),
be used to prioritize action on toxic
substances/pollutants received cautious
support from stakeholders, as did the
proposed application of those criteria to
pollutants associated with multiple health
effects and to the most significant exposure
pathways (i.e., air, food and consumer
products) (see Box 4). Some participants
believe that the Chemicals Management
Plan has already arrived at priorities that
are similar to the priorities that would
emerge from the application of such
criteria.

20. Pros and cons of the substitution
principle were discussed. Participants
again discussed the strengths and
weaknesses of the substitution principle as
a tool in chemical risk management, with
some suggesting that it creates much-
needed incentives for innovation and
continuous improvement, whereas others
noted the need for caution in applying
such a principle across the board. Proactive
selection, a similar concept that is often
informed by life cycle assessment, was also
discussed.

21. Better accounting of the economic costs
of environment-related disease is
needed. Participants noted that economic
data on the adverse impacts of
environmental exposures during
childhood are needed to garner support for
action and to fulfill requirements for cost-
benefit data in support of proposed
regulatory actions. It was also noted,
however, that generating such information
is difficult and often controversial (e.g.,
putting an economic value on human life).

22. Chemicals confer important benefits on
society and the industry that produces
them is striving to become more
environmentally responsible. Industry is
becoming more proactive in
environmental health research (e.g., the
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Voluntary Children’s Chemical Evaluation
Program — VCCEP), corporate
responsibility (e.g., Responsible Care) and
provision of information (e.g., the
International Council of Chemical
Associations’ Global Product Strategy —
see Box 10).

23. Optimism expressed about recent
developments in federal policy on
chemicals. A number of participants
expressed various degrees of optimism
about the potential contribution of the
Chemicals Management Plan, the
codification of child-protective measures
in the revised Pest Control Products Act,
the small but promising step towards
better tracking embodied in the Canadian
Health Measures Survey (which, some
noted, should be expanded to include
children under six years of age and
conducted on a periodic basis), and the
Maternal Infant Research on Environmental
Chemicals (MIREC) study. Participants
noted that ensuring the availability of
resources to implement programs and
policies, including enforcement, is an
important need.

24. More needs to be done to ensure the
safety of consumer products, including
those that are produced abroad. The
federal government needs legislative
authority to issue product recalls, a power
that is currently lacking under the
Hazardous Products Act.

25. Immediate action is needed to eliminate
non-essential uses of lead and mercury
from consumer products. Workshop
participants supported rapid action to
address well-documented threats to child
health, such as lead and mercury.
Participants generally supported the
elimination of non-essential uses of lead
and mercury in consumer products.

26. Canada’s role must be considered in an
international context. A few participants
suggested that Canada should strive to be
an international leader in children’s
environmental health. It was noted that
Canada lags behind other countries in
some areas, such as setting standards,
whereas it is on the leading edge in others,
such as in the categorization of existing
substances under the new Chemicals
Management Plan. Engaging in
international efforts is vital: problems such
as lead and other toxic substances in
consumer products cannot be solved
within Canadian borders alone.

27. Canada’s federal model can mean that
children living in different provinces are
subjected to different levels of
environmental risk due to variations in
the standards and protection applied in
different jurisdictions. The lack of federal
legislative authority on key issues, such as
air and water quality, was noted by some
participants.

28. Some participants call for a government-
wide policy that effects on children be
considered. Several commentators
suggested that a government-wide policy
be instituted that would require
implications for children’s health to be
considered in all governmental decision-
making, similar to the Executive Order
issued by former President Clinton in the
United States.

29. National Policy Consultation participants
expressed need for continued dialogue.
Many participants spoke favorably of the
progress achieved through the NPC and
called for an ongoing forum or other
means of continuing the dialogue among
stakeholders on pollutants and children’s
health issues, with a view to identifying
areas of common ground and working
towards solutions. The social capital and
relationships built through the NPC, it was
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Box 4: Building a National Vision and Strategy for Children’s Health and Environment: A
Possible Path Forward

Applying these criteria within the realm of
toxic substances and air pollution would lead
to priority areas, such as:

Health concerns:
respiratory effects — large numbers of
children affected and strong evidence of
associations with pollution;
neurodevelopmental impacts — large
numbers of children affected and can
include severe, irreversible impacts;
impacts on reproduction and
development (including effects mediated
through the endocrine system) — can
include severe outcomes; and
cancer in young adults — severe
outcomes, increasing incidence, concerns
regarding exposure in womb/childhood.

Exposure routes of main concern:
air (outdoor and indoor);
food; and
consumer products.

While there was no attempt to reach
consensus on these suggested criteria, many
participants indicated that applying the criteria
could result in the identification of important
areas for policy attention, although other
means of reaching similar conclusions could
be conceived. Some participants also
suggested that water (including drinking and
surface/recreational waters) be added as an
important route of exposure, particularly in
certain communities (e.g., First Nations
reserves).

Following the conclusion of the National
Policy Consultation, CPCHE is developing a
“Vision and Strategy” for children’s health
and environment in Canada.

Building upon a draft framework presented
by CPCHE members, participants in
Vancouver discussed the possible
elements of a national strategy document,
including:

guiding principles, goals and
objectives;
context and rationale (scope of issue);
socio-economic factors (the role of
poverty, other determinants of health);
the need for political will, leadership,
accountability, resources, sustainability;
structures/systems for networking,
collaboration, capacity building, building
social capital, social marketing;
information and research needs,
research programs;
financial incentives and tools;
tools and capacity building for response,
remediation, adaptation;
legislative and related policy guidance;
and
inter-jurisdictional issues.

Vancouver participants also discussed a set
of potential criteria to be used in
prioritizing action on toxic substances and
air pollution, based on a presentation by
CPCHE members. The suggested criteria
include:

large numbers of children affected;
severity of outcome (e.g., life-long
impacts, shortened life-span, irreversible,
fatal); and
within these two criteria, a focus on key
contaminants of concern (those
associated with multiple health effects)
and the most significant exposure
pathways.
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suggested, would also serve to enrich
governmental consultation processes
under the Chemicals Management Plan
and specific Acts. There was support for the
idea of meeting in a year to take stock, in
light of the developments on many fronts,
such as the CEPA review, implementation
of the Chemicals Management Plan,
follow-up to the Canada-US-Mexico
Security and Prosperity Partnership
agreements made at Montebello, and the
federal-provincial-territorial children’s
health and environment strategy
development process. Another specific
suggestion was to convene targeted groups
around key issues, such as the concerns
and needs of aboriginal communities.

The agenda for the Vancouver workshop is
attached as Annex 8; the presentations are
available on the Pollution Probe website
(www.pollutionprobe.org).

National Policy Consultation workshop, Vancouver, 22–23
November 2007.

Ray Copes, Scientific Director, Environmental Health, British
Columbia Centre for Disease Control and Clinical Associate
Professor, Health Care and Epidemiology at the University of
British Columbia, National Collaborating Centre on
Environmental Health, addresses National Policy Consultation
workshop participants in Vancouver, 23 November 2007.
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Following is an overview of core concepts
related to the effects of environmental
contaminants on children’s health. It is
intended to ensure that all participants share
basic knowledge of the state of the science and
terminology used in the field of children’s
environmental health. Participants wishing to
have more in-depth information are
encouraged to consult the Primer and other
resources listed in Annex 2.

2.1 Chemical Risks and Children’s
Vulnerabilities

Investigations of how toxic substances and air
pollution affect children’s health require
knowledge of hazard and exposure (the basic
“ingredients” in risk) and a third parameter —
vulnerability — that is particularly relevant
when assessing risks to children.

The hazard posed by a substance is its
inherent ability to cause harm. When
considering children’s health, there are
growing concerns about the ability of
substances to cause chronic effects, such as
neurological damage, cancer, birth defects,
asthma, behavioural problems, disruption of
the endocrine system and immune
dysfunction, in addition to the more well-
known acute effects, such as poisonings, burns
or eye irritation. In addition, researchers are
finding that combinations of chemicals/
pollutants in the body can have effects that
differ from what would be anticipated from
exposures to the substances individually. In
other words, chemicals can have synergistic
effects.

2. Environmental Threats to Children’s Health — An
Overview

Major gaps remain in understanding the
hazard, or toxicity, of many chemicals. More
than 80,000 synthetic chemicals have been
developed over the past fifty years, with
thousands more developed each year, some of
which enter commerce. According to an article
published in 2002 on the situation in the
United States, less than half of the highest-
volume chemicals had been tested for their
potential toxicity to humans,16 and only about
20 per cent had been assessed for possible
effects on development.17 A more recent
accounting indicates that of the 2,500 high
production volume (HPV) chemicals in the
United States, data sets have been posted for
1,350, or just over half, among which almost
90 per cent are considered by the American
Chemistry Council to have sufficient data on
reproductive and developmental endpoints
(for more information, see section 3.1.4
below).18

16 Landrigan, P.J., Schechter, C.B., Lipton, J.M.,
Fahs, M.C., and Schwartz, J. “Environmental
Pollutants and Disease in American Children:
Estimates of Morbidity, Mortality, and Costs for
Lead Poisoning, Asthma, Cancer, and
Developmental Disabilities.” Environmental
Health Perspectives. Volume 110, Number 7,
July 2002.

17 Landrigan, P. “The Unique Vulnerability of
Children to Toxic Chemicals: Implications for
Science and Policy.” Keynote address at the
Montreal NPC Workshop, 25 September 2007.

18 Russel, S., American Chemistry Council,
“Tiered Evaluation Strategies: Experience from
HPV Programs.” Presentation, 18 November
2005.
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 In Canada, the Domestic Substances List
(DSL) which, it should be noted, includes
some chemicals that are no longer in
commerce, contains 11,500 organic substances
(roughly half of all listed substances).
Environment Canada estimates that of these
organic substances, quality experimental
ecotoxicity data exist for roughly 8 per cent,
quality experimental bioaccumulation data for
3 per cent, and environmental persistence
information for roughly 7 per cent.19 Data
from Health Canada on the extent to which
substances on the DSL have been tested for
human toxicity are not readily available.
Canada’s recent categorization of the 23,000
substances on the DSL, and the subsequent
prioritization of some 4,000 chemicals for
assessment by 2020, is a promising
development.

Exposure is the second half of the risk
equation. Understanding children’s exposures
to the myriad chemicals and pollutants that
are present in our indoor and outdoor
environments is a tremendous challenge.
Exposures can occur via inhalation, ingestion
and dermal contact, as well as in utero. Thus,
indoor and outdoor air quality, the quality of
drinking and recreational waters, soil quality,
food quality, parental exposures and the make-
up of consumer products must all be taken
into account. Moreover, the top of the food
chain is occupied by breastfeeding infants, one
level above their mothers. Because of these
diverse pathways, it is the cumulative dose
(i.e., the total amount that has entered the
body from different sources, such as air, food
and dust) that is most important to consider.
Getting a handle on estimated exposures
requires a detailed understanding of children’s

behaviours and diet. For example, how many
times in an hour does a nine-month old baby
touch the floor and then put her fingers into
her mouth (and subsequently ingest house
dust)? How much of certain foodstuffs does a
toddler eat? What products do parents use on
their children’s skin? While some work has
been done (e.g., US EPA’s child-specific
exposure factors handbook20), exposure data
remain limited, thereby hampering efforts to
estimate chemical exposures during the
various stages of child development. Data are
limited, as well, on the concentrations of toxic
substances that exist in the various environ-
mental media, such as indoor and outdoor air,
water, food, soil, and house dust.

A third parameter, vulnerability, is important
in mediating how severe a risk might be to the
person or organism being exposed. Because
their bodies are still developing, children are
often more vulnerable to the adverse effects of
toxic exposures and air pollution, although it
also can be the case that they are equally or
less sensitive than adults. An exposure at a
critical point in development, referred to as a
“window of vulnerability,” might lead to
lifelong damage, whereas the same exposure at
a different point in time might have little or
no effect. The prenatal period is increasingly
recognized as the time of greatest vulnerability
when all body organs and systems are still
developing. Children’s vulnerability also stems
from their relatively greater intake of air, water
and food as compared to adults, which
translates into greater exposure to

19 Information provided to the author by
Environment Canada staff, via e-mail, on
26 March 2007.

20  U.S. EPA, National Centre for Environmental
Assessment. 2006. Child-Specific Exposure
Factors Handbook (External Review Draft),
available at: http://cfpub.epa.gov/ncea/cfm/
recordisplay.cfm?deid=56747; and US EPA
(1997) Child-Specific Exposure Factors
Handbook.
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22 Health Canada, A Statistical Profile on the
Health of First Nations In Canada for the Year
2000. http://www.hc-sc.gc.ca/fnih-spni/pubs/
gen/stats_profil_e.html

contaminants per unit body weight. Their
behaviour, such as hand-to-mouth activity, can
lead to higher exposure. Their longer life
expectancy, as compared to adults, means that
diseases with long latency periods, such as
cancer, have a greater opportunity to manifest
following exposures early in life. Vulnerability
also ties to socio-economic conditions,
nutritional status and genetics. For example,
nutritional elements are necessary for the
creation of enzymes that are critical to the
body’s detoxification processes; thus, a child
who is not well nourished is likely to be more
vulnerable to adverse environmental
exposures.21 (For more on why children are
different, see Chapter 2 of the Primer.)

21  Marshall, L. “Setting the Stage and Providing
the Context for Children’s Health and the
Environment.” Presentation at the Edmonton
Workshop, 18 April 2007.

Participants in the Vancouver workshop
emphasized the urgent need to address
the particular environmental health
concerns of children in Inuit and First
Nations communities. Following are some
of the pressing concerns facing these
communities, as identified by an ad hoc
group of Vancouver participants:

Water quality: Bacterial water
contamination continues to be a major
health concern, with approximately
100 First Nations communities under
boil water advisories. Contaminated
surface waters also pose a health risk
to children who swim in them.

Contaminated land: Indian and
Northern Affairs Canada (INAC) has
identified some 1,200 contaminated
sites in First Nations communities.
Military operations, industrial
activities, uranium mining and dump
sites were among the sources of
(potential) contamination mentioned
by participants.

Air quality: Outdoor air pollution
(e.g., from industrial emissions) and
indoor air pollution are both of
concern in First Nations and Inuit
communities. Substandard housing,
which is associated with mould
growth and other indoor air quality
hazards, is widespread in First
Nations communities. In 2000/2001,
INAC reported that nearly 16 per cent
of homes on First Nations reserves
were in need of major repairs, and
more than one in 20 was considered
unfit for human habitation.22

Box 5: Inuit and First Nations Children
at Risk
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Environmental tobacco smoke is
another concern, given the high rates of
smoking among Inuit and First Nations
peoples.

Food: Many First Nation and Inuit
communities have expressed concern
about the presence of bio-accumulative
contaminants in traditional ‘country’
foods.  This is of particular concern
because of the lack of nutritional value
in processed ‘store bought’ foods and in
the extreme cost associated with
purchasing food with higher nutritional
value.

Compounding these problems is the lack of
information on levels of contamination and
exposure to toxicants, and uncertainties
about whether environmental exposures are
contributing to the health problems that
these communities are experiencing.
Workshop participants noted that there is a
lot of fear and uncertainty in First Nations
and Inuit communities about environmental
risks to their health and that of their
children.

The groups’ recommendations for action
include:

Mobilizing more dialogue on aboriginal
children’s environmental health,
possibly through a process similar to
the NPC;

Development of a robust children’s
environmental health strategy by and
for First Nations/Inuit communities;

Addressing environmental justice
concerns in order to achieve the same
degree of protection from environmental
and health hazards for all people, as
well as equal access to relevant
decision-making processes;23

Establishing ongoing environmental
health monitoring and surveillance in
First Nations/Inuit communities;

Developing indicators of First Nations/
Inuit children’s environmental health;

Undertaking a longitudinal cohort study
that focuses specifically on First
Nations/Inuit populations;

Undertaking knowledge translation
activities;

Securing funding and building capacity
to address environmental health
concerns, including the placement of
environmental health officers in First
Nations/Inuit communities;

Cleaning up contaminated sites with
community involvement; and

Strengthening legislation and policy to
protect vulnerable populations from
toxic substances.

Box 5 continued...

23 The US Environmental Protection Agency defines environmental justices as “…the fair treatment and
meaningful involvement of all people regardless of race, color, national origin, or income with respect to the
development, implementation, and enforcement of environmental laws, regulations, and policies. …It will be
achieved when everyone enjoys the same degree of protection from environmental and health hazards and
equal access to the decision-making process to have a healthy environment in which to live, learn, and work.”
http://www.epa.gov/environmentaljustice/index.html
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2.2 Sources and Types of
Environmental Contaminants

Where are the toxic chemicals and pollutants
coming from? To adequately address the
question of environmental exposures and
children’s health, a wide range of sources need
to be considered. Sources of exposure to
potentially harmful chemicals/pollutants
include:
• motor vehicle emissions;
• releases to air, water and/or land from

industrial activities;
• energy generation (e.g., coal-fired power

plants);
• waste handling and disposal;
• agricultural activities;
• services (e.g., vehicle repair, dry cleaning);
• the production, use and disposal of

consumer products (e.g., cosmetics,
cleaning products, electronics, carpets,
textiles, fabric treatments, etc.);

• additional consumer products used in
building construction and renovations
(e.g., building materials and surface
coatings/paints);

• chemical pest control and lawn/garden
care (e.g., insecticides, herbicides,
fungicides);

• carpets, textiles and fabric treatments;
• residential wood burning, backyard

burning;
• recreational activities (e.g., lead shot and

sinkers);
• smoking;
• “take-home” exposures from a parent or

caregiver who works with toxic chemicals;
• foodstuffs containing pesticide residues,

environmental contaminants (e.g.,
mercury in fish), additives and/or
chemicals from food wrap and/or
packaging; and

• natural sources.

The routes of exposure — the precise
pathways via which environmental
contaminants enter a child’s body — are also
diverse (see Box 6). Exposure to toxic
substances can occur via air, water, soil, dust,
food, breastmilk and through the skin, and in
both outdoor environments (urban, rural and
suburban) and indoor environments, such as
homes, schools, daycares, public buildings,
stores and shopping malls. The womb is
another important environment to consider
when discussing potential effects of
environmental contaminants, since the
developing fetus can receive exposures via the
placenta. Parental exposures prior to
conception also can adversely affect child
development, and may have implications for
adult onset disease and/or transgenerational
effects.24 (For more on environmental media
and exposure pathways, see Chapter 4 of the
Primer.) Participants in the Ottawa workshop
stressed fetal development as a particularly
important stage that merits further attention
and preventive action. There is an important
link between fetal determinants of health and
maternal exposures.

24 Hales, B. “Effects of Exposures to Toxicants:
from the Gamete to the Child.” Presentation at
the Edmonton workshop, 18–19 April 2007.
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Chemical substances can be grouped into a
number of different categories, depending on
their origin, form, behaviour in the
environment, their uses and/or their toxicity.
There are naturally occurring chemicals (e.g.,
metals, methane) and synthetic or human-
made chemicals (e.g., bisphenol A,
heptachlor, phthalates). Some metals (e.g.,
lead, mercury, hexavalent chromium, arsenic)
are linked with acute toxicity, as well as
chronic effects, such as neurological damage,
whereas others, such as iron, are essential to
human health. Organic compounds are those
containing carbon, thousands of which are
synthesized to perform specific functions in
industry or products. Persistent, bio-
accumulative and toxic (PBT) chemicals are
substances that do not break down readily in

Box 6: Major Pathways of Human Exposure to Environmental Contaminants

Source: Adapted from Health Canada. 1998.

the environment and have the ability to
accumulate in living tissues, to toxic levels.
Examples include dioxins, PCBs, poly-
brominated diphenyl ethers (PBDEs) and a
host of organochlorine pesticides, such as
DDT. Volatile organic compounds (VOCs)
are organic chemicals that volatize easily and
are implicated in air pollution, particularly the
formation of smog. These and other
categorizations can be useful when
considering policy options and/or in
communicating potential risks.
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2.3 Health Effects

Research continues into the manner and
degree to which exposure to environmental
contaminants contributes to the development
of adverse health effects in fetuses and
children. A speaker in Montreal noted the
importance of considering the full range of
possible health effects, from readily-
identifiable, overt effects (e.g., coma induced
by lead poisoning) to sub-clinical effects (e.g.,
lead’s effects on IQ and behaviour). “Sub-
clinical toxicity” refers to the harmful effects of
relatively low dose exposures that are not
evident with a standard clinical examination,
and to the idea that there exists a continuum
of toxicity, in which clinically apparent effects
have their asymptomatic, subclinical
counterparts.25

Following is an overview of the major
categories of health effects with known or
suspected links to environmental exposures to
chemicals/pollutants. For a summary of
research findings showing possible or
demonstrated links between specific chemicals
or chemical categories and certain health
outcomes, and for statistics on disease
prevalence and trends, please see Chapter 3 of
the Primer and the extensive database of
resources on the CPCHE website.26

Respiratory effects: There is strong scientific
evidence that indoor and outdoor air
pollution can contribute to childhood asthma
and other respiratory effects. Respiratory
effects that may be associated with air
pollution include asthma, allergies, bronchitis,
decreased lung function, and increased
susceptibility to respiratory infections.27 An
overview of children’s respiratory health and
the effects of air pollution was given during
Workshop #1 (see Annex 3, Vanderlinden),
and a wealth of information was shared during
Workshop #2 in Toronto, as highlighted in
section 1.6.2 above and further elaborated in
section 7.1 below.

Neurological effects: Neurological effects can
be roughly categorized into disorders of
learning (e.g., dyslexia and other specific
learning disabilities), disorders of behaviour
(e.g., Attention Deficit Hyperactivity Disorder
— ADHD), and disorders of social
development (e.g., autism, Asperger’s
Syndrome).28 Lead is an example of a known
neurotoxicant that can cause lower IQ,
difficulty learning and behavioural disorders.29

Developmental neurotoxicants, substances
that adversely affect the developing brain, are
of particular concern because of their ability
not only to elicit a response, but also to
change the very structure of the neurological
system. A presentation was given on
neurodevelopmental effects during Workshop
#1 (see Annex 3, McElgunn), and the entire
Moncton event was focused on toxicants and
brain development (see Annex 6). More
information on neurodevelopmental effects is
provided in section 7.2 below.

27 Primer, p. 34–35.
28 Primer, p. 36.
29 Primer, p. 38.

25  Landrigan, P. “The Unique Vulnerability of
Children to Toxic Chemicals: Implications for
Science and Policy.” Keynote address at the
Montreal NPC Workshop, 25 September 2007.

26 www.healthyenvironmentforkids.ca/english/
resources



CPCHE / Pollution Probe

—— Report of the National Policy Consultation on Children’s Health and Environment ——

45

Cancer: Unlike cancer in adults (both human
and animal), there has been little research into
the causes of childhood cancer. The rare types
of cancer that afflict children are different than
those that typically affect adults. They include
leukemias (particularly acute lymphoblastic
leukemia — ALL), cancers of the brain and
nervous system, and lymphomas. Because
cancer has a long latency period of often 20
years or more, it is also possible that exposures
early in life can contribute to the formation of
cancer during adulthood.30 As reported by the
speaker on childhood cancer during the
Ottawa workshop (see Annex 3, Infante-
Rivard), ALL can originate in utero, pointing to
the importance of preventing maternal
exposures to mutagens. Research findings also
indicate that it may be a combination of a
prenatal exposure and a second, postnatal
event that is needed to trigger ALL
development (in a context of genetic
susceptibility), again pointing to the potential
role of environmental exposures (chemicals,
radiation, infectious agents, etc.) and the
importance of understanding gene-
environment interactions.31 For a summary of
environmental exposures that have been
linked to various types of cancer, please see
Table 2 (pp. 44–45) in the Primer.32 The
Infante-Rivard presentation provides statistics
on childhood cancer and highlights of
emerging scientific research into possible
causes of cancer. A speaker in Montreal noted
that while there are no strong epidemiological
studies linking childhood cancers to
preconception or prenatal environmental

exposures, two types of exposures — solvents
and pesticides — keep coming up and warrant
further investigation.33

Reproductive and developmental effects:
Some environmental exposures are known to
have, and many others are suspected of having,
the ability to adversely affect human
reproduction and/or the developing fetus or
child. Reproductive toxicants are substances
that can: interfere with sexual functioning;
decrease fertility; cause fetal loss during
pregnancy; affect onset of puberty; decrease
gestation time and/or lactation; affect sperm
count or quality; affect the structure of sex
organs prenatally (e.g., testicular dysgenesis
syndrome); and/or affect sex-specific
behaviours in animal models.34 Parental
exposures to some chemicals (e.g., dioxins)
have been linked to altered sex ratios.35

Developmental toxicants are substances that
affect the developing embryo, fetus or child,
causing several outcomes, such as: fetal death;
smaller size at birth; preterm delivery; birth
defects; visual and hearing deficits; cerebral
palsy; chromosomal abnormalities;
intellectual deficits and other cognitive,
psychological or behavioural deficits that may
manifest later in childhood.36 Neurodevelop-
mental toxicants are substances capable of
adversely affecting the developing brain and
nervous system. Relevant information was
provided during Workshop #1 by the speakers
on neurodevelopmental effects and endocrine
toxicants (see Annex 3, McElgunn, Foster). An
Edmonton speaker discussed the results of an

30 Primer, pp. 41–42.
31 Infante-Rivard, C. “Childhood cancer.”

Presentation given at the Ottawa Workshop,
23 January 2007.

32 Primer, pp. 43.

33 Landrigan, P. “The Unique Vulnerability of
Children to Toxic Chemicals: Implications for
Science and Policy.” Keynote address at the
Montreal NPC Workshop, 25 September 2007.

34 Primer, pp. 48–50.
35 Collaborative on Health and the Environment,

CHE Toxicant and Disease Database. http://
database.healthandenvironment.org/
index.cfm?id=752

36 Primer, pp. 48–50.
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animal study that showed an association
between exposures to persistent organic
pollutants and genetic and other effects in the
fetal and adult gonads, as well as postnatal
developmental effects, such as changes in the
onset of puberty (see Annex 5, Hales). A
number of presentations during the Moncton
workshop addressed developmental effects of
chemical toxicants, particularly effects on the
developing brain and nervous system (see
section 7.2 and Annex 6).

Endocrine disruption: Some substances —
often referred to as “endocrine disruptors,” but
perhaps more accurately described as
endocrine toxicants — have the ability to
block or inhibit hormonal action, mimic
hormones or otherwise affect the production,
transport, action and/or removal of
hormones.37 Such substances can adversely
affect a range of bodily systems, including the
reproductive system, brain development and
immune function.38 Building on the evidence
of endocrine effects of chemical exposures in
wildlife, there are concerns about potential
effects of endocrine toxicants on children and
on the genome, including imprinting, and
programming functions. Endocrine toxicants
are also thought to play a role in fertility
problems and neurodevelopmental effects,
and may be linked to obesity and insulin-
resistant diabetes.39 As described by the
speaker on this topic during Workshop #1
(see Annex 3, Foster), it can be difficult to
accurately assess the effects of suspected
endocrine toxicants. For example, the dose-
response relationship can be non-linear (e.g.,
low-level exposure may create an effect, while
a higher exposure might not). The stage of
development at which the exposure occurs, as
well as the presence of other chemicals in the
body, also can mediate effects.

37 Primer, pp. 51–52.
38 Primer, pp. 52–55.
39 Foster, W. “Endocrine Disruption.” Presentation

given at the Ottawa Workshop, 23 January 2007.

40 Primer, pp. 55–56.
41 Agency for Toxic Substances and Disease

Registry (ATSDR), ToxFAQs for Lead.
www.atsdr.cdc.gov/tfacts13.html

Immune effects: Knowledge of how
environmental toxicants may affect the
immune system is scarce, although evidence
exists to link some substances (e.g., PCBs) with
immunotoxic effects. Immune disorders
include immune suppression, as well as
immune stimulation (or upregulation), which
occurs when the immune system overreacts or
responds inappropriately by targeting
substances that are not necessarily harmful.40

Multiple health effects: Some compounds,
such as PCBs, dioxins and furans, lead,
mercury, organochlorine pesticides and certain
air pollutants, are known to cause more than
one health effect. For example, lead is known
for its ability to damage neurological
development, but it is also a probable
carcinogen.41
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Public attention to children’s environmental
health has increased markedly over the past
two decades. This has helped spur both public
and private investment in scientific research,
tracking and surveillance to tackle the
tremendous knowledge gaps in the field. Much
more work remains to be done, however, and
important challenges exist. Human resources
and institutional capacities are an issue: the
cadre of environmental health research
scientists in Canada remains small, and the
infrastructure needed for young researchers to
advance their skills is limited. Areas of need
and possible strategies for building scientific
research capacities in Canada are further
addressed in section 6.

The nature of environmental health research
can make progress difficult. The necessary
ethical restrictions on research into effects on
child health mean that randomized trials
cannot be run, comparison groups are difficult
to find when exposures are ubiquitous, and
epidemiological studies are sometimes not
possible when the size of the target population
is small. A speaker in Edmonton compared the
likelihood of getting a positive association in
environmental health research to finding a
needle in a haystack: the number of variables
at play and difficulties in determining which
exposures to assess make it unlikely that a
study will yield a causal link. The time periods
required are often lengthy — in the case of
some health outcomes, such as cognitive
disorders or cancer, the time lags are measured
in years or decades — which makes the
research slow and costly. Many of the health
outcomes are complex and remain ill-defined
(e.g., learning disabilities, asthma) and most, if
not all, are multifactorial. Exposures are
difficult to measure because they are not well
ascertained through questionnaires and often

3. Science and Research on Environmental Exposures
and Children’s Health

require invasive techniques (e.g., blood or
tissue sampling) and expensive analysis.
Collecting and storing samples from the
physical environment (e.g., house dust, indoor
air) can be challenging and costly. In addition,
health researchers and funders often are most
interested in studying a health outcome — i.e.,
a specific disease — rather than environmental
exposures (see Annex 5, Kramer).

Ottawa and Edmonton participants stressed
the scientific challenges in the field, such as
getting a handle on chemicals that have non-
linear dose-response curves, assessing the
effects of chronic exposures to chemical
mixtures, and unraveling the gene-environment
interactions for outcomes, such as childhood
cancer and transgenerational effects, by
looking, among other things, at epigenetic
effects (i.e., factors that affect how a gene is
expressed). Moncton participants talked about
the implications of recent research that shows
the dose-response curve for some exposures,
such as lead and cigarette smoke, to be steepest
at the very lowest levels of exposure (see Annex
6, Lanphear), noting that such results may call
into question the conventional thinking that
very low exposures are not likely to cause
significant damage and thus do not merit a
policy response. The challenges of studying
how a combination of exposures might affect a
given organ system or function in the body
was frequently mentioned. Participants in
Moncton talked about the limitations of
current testing protocols to get at the possible
biological interactions between chemical
exposures and other factors, such as stress and
nutrition. An Edmonton speaker underscored
the need to look at the effects of environmental
toxicants throughout the entire life cycle, from
the gamete to the child to the adult, and
continuing through this cycle in subsequent
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generations.42 Another speaker noted the gaps
in our knowledge about how infectious disease
may predispose organisms (including
humans) to react to toxicants or other
environmental factors. In Montreal, it was
suggested that the need to understand the full
spectrum of potential health effects, from sub-
clinical to gross effects, has implications for
the thinking and methods used in scientific
research. Montreal participants also raised the
need for life-time testing (i.e., following
laboratory animals until their natural death),
to get at the potential effects on adult health
that stem from fetal and early life exposures.

Another challenge raised is the competing
societal pressures of wanting more and better
testing of chemicals on the one hand, and the
demand for reduced animal testing on the
other. The need to have a better “cross-talk”
between animal models and human studies
was mentioned. Participants in the Ottawa
workshop also discussed the types of
mechanisms and protocols needed to make
science credible. One Ottawa speaker
challenged the group to consider whether we
are looking at the right categories of chemicals.
Persistent organic pollutants may be easy to
measure in the laboratory, but what about
some of the newer chemicals and/or chemicals
with shorter half-lives?

There are technological advances that could
help reduce costs and expedite research on
environment-health interactions, as noted by
some Ottawa and Edmonton participants.
There are also opportunities to apply new
technologies, such as the use of transgenic
animals, (e.g., mice that are genetically
programmed to develop tumors). More
sophisticated protocols are needed to help
uncover the subtle effects that may be caused
by chemical exposures. One speaker in
Edmonton noted that the development of

computer-aided statistical techniques, such as
those used in genetics research, and advances
in the analysis of readily-obtained human
tissues, such as hair, would help overcome
budgetary and other hurdles encountered in
environmental health research. The
development of better exposure assessment
protocols for use in epidemiological studies
(beyond laboratory analysis) that would
employ expertise from various disciplines,
such as toxicology and statistics, is another
area of need. Edmonton participants also
pointed out that we could better utilize the
databases that we already have to help uncover
environment-health linkages (e.g., by
integrating environmental and health data to a
greater extent).

Participants in the Vancouver workshop heard
a presentation by Ray Copes of the National
Collaborating Centre for Environmental
Health on the state of environmental health
research and tracking in Canada. Results of a
survey conducted by his organization in
2005–2006 revealed that Canada does little
tracking of environmental exposures and risk
factors; there is a scant evidence base for most
programs and services; very little program
evaluation is done; and there is a shortage of
people with advanced training in
environmental health. He noted that the
dearth of environmental exposure data for
children in Canada makes it difficult to know
with certainty what measures will be effective
at reducing exposures. He and other
participants also stressed the need for tracking
over time, as opposed to one-off studies.

Following is a brief overview of the types of
scientific activities that are ongoing in Canada
and elsewhere in the world that were used as
an information backdrop for discussions
during the National Policy Consultation.
While science and research were the main
focus of the event in Edmonton in April 2007,
both were important themes for the series.

42 Hales, B. “Effects of Exposures to Toxicants:
from the Gamete to the Child.” Presentation at
the Edmonton workshop, 18–19 April 2007.
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3.1 Evaluation of Chemical
Hazards and Risks

While most of the existing evidence of a
chemical’s potential risks has historically come
from tests conducted on adult laboratory
animals, or from the effects of adult exposures

43 Pest Management Regulatory Agency, “Science Policy Notice, SPN2002-01: Children’s
Health Priorities Within the Pest Management Regulatory Agency.” 3 January 2002.
http://www.pmraarla.gc.ca/english/pdf/spnspn200201e.pdf

in the workplace, researchers are increasingly
gearing assessments to better reflect the
potential for harm to children (see Box 7).
Chemical testing now more often includes
reproductive and developmental end points.
But tests of this nature are not yet universally
standardized, and they have not been done for

Box 7: Risk Assessment

Risk assessment, sometimes referred to as
safety assessment, is a formalized
methodology that combines an assessment
of hazard with estimations of exposure to
arrive at a quantitative (or qualitative)
statement about risk. Typically, “safety” or
“extrapolation” factors are employed to
account for uncertainties, such as inter-
species differences (animal to human) and
intra-species differences (variability among
people). Proponents of risk assessment cite
its methodical structure, its reliance on
scientific evidence and its ability to provide
a structured basis for risk management
decision-making. The critiques most often
heard from its detractors are that risk
assessment is slow, resource-intensive,
antithetical to precaution and prevention,
and that it creates an illusion of scientific
certainty since it enables conclusions to be
drawn on an information base that can
contain many gaps.

Some steps are being taken to afford
greater consideration to children’s
exposures and vulnerabilities during the risk
assessment process. For example,
activities conducted by Health Canada’s
Existing Substances Assessment Program,
under the existing substances provisions of
CEPA 1999, contribute to the protection of
children’s health through: the identification
of substances that may pose a risk to the
health of any age group; the assessment of
the potential risks of substances to any age
group; and ongoing development of

methodology for assessing risks to all life
stages, including children. Canada’s Pest
Management Regulatory Agency (PMRA)
released in 2002 a Science Policy Notice
entitled “Children’s Health Priorities Within
the Pest Management Regulatory Agency.” 43

The US Environmental Protection Agency
recently released A Framework for
Assessing Health Risk of Environmental
Exposures to Children, which is intended to
improve the Agency’s existing risk
assessment practices by providing for a
more complete evaluation of the potential
for vulnerability at different life stages and
by integrating adverse health effects and
exposure information across life stages.
The International Programme on Chemical
Safety (IPCS) has published a draft
Environmental Health Criteria Document on
Principles for Evaluating Health Risks to
Children that also addresses the
consideration of health risks during distinct
stages of development.

Some other advances have been made; for
example, to enable the evaluation of groups
of pesticides that have similar toxic action.
Techniques are not yet available to evaluate
the effects of real-world mixtures of
chemicals with dissimilar modes of toxicity.
The role of risk assessment, its strengths
and weaknesses, and its relationship to
precaution were among the topics explored
during the National Policy Consultation.
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44 US Government Accountability Office (GAO),
“Chemical Regulation: Approaches in the
United States, Canada, and the European
Union. (GAO-06-217R Chemical Regulation).
pp. 12, 14 (footnoted)

45 US Government Accountability Office (GAO),
“Chemical Regulation: Approaches in the
United States, Canada, and the European
Union. (GAO-06-217R Chemical Regulation).

the majority of the chemicals already in the
marketplace. There are also health endpoints,
such as endocrine disruption, for which
standard testing protocols have not yet been
adopted.

3.1.1 Regulatory Testing of Chemicals
and Pesticides

Under the Canadian Environmental Protection
Act (CEPA), both industry and government
have roles to play in the assessment of the
hazards and risks posed by chemical
substances. Manufacturers and suppliers
introducing a new substance into the
Canadian marketplace in quantities above
specified thresholds are required to submit
data on the physical-chemical properties of the
substance, as well as basic toxicological and
health effects data — specifically acute toxicity,
repeated dose toxicity and genetic toxicity.44

Industry may also be required to prepare and
submit additional test data if the federal
government deems it necessary.45 (For more on
these requirements, see Section 4.1.1 below.)

The federal government conducts various types
of evaluations of chemicals, such as
prioritization and screening assessments of
existing chemicals and the evaluation of “new”
chemicals for potential health and/or
environmental effects, including the potential
for exposure and risk to infants and children.
The federal government’s chemical
assessments rely primarily on data provided by
industry, as well as other existing information,
such as academic studies. In some cases,

(quantitative) structure-activity relationships
— (Q)SARs — are used to make an “educated
guess” about a chemical’s toxicological
properties in the absence of sufficient test
data.46

During the recent Security and Prosperity
Partnership of North America Leaders’ Summit
in Montebello, Quebec, leaders of Canada, the
United States and Mexico agreed to share
results of chemical assessments across borders,
as part of a new “Regulatory Cooperation
Framework” designed to enhance the global
competitiveness of North America.47 The
United States will use the results of Canada’s
screening-level assessments of chemicals on
the Domestic Substances List in its efforts to
assess the hazards of moderate-volume
chemicals, and Canada will utilize the results
of the US-based High Production Volume
(HPV) industry challenge program in its
implementation of the Chemicals
Management Plan.48

With respect to regulatory testing of pesticides,
PMRA has specified extensive and detailed

46 (Q)SARs are methods for estimating the
toxicity and other properties of a chemical
from its molecular structure. When the estimate
is given in numbers, it is referred to as
quantitative structure-activity relationship
(QSAR). When the relationship is qualitative,
it is called structure-activity relationship (SAR).
“(Q)SAR” with Q in brackets refer to both
QSAR and SAR. From OECD, “OECD
Principles for the Validation, for Regulatory
Purposes, of (Quantitative) Structure-Activity
Relationship Models” at:
www.oecd.org/document/23/0,2340,en_2649_
34377_33957015_1_1_1_1,00.html

47 Security and Prosperity Partnership of North
America: Next Steps, 21 August 2007.
http://www.epa.gov/chemrtk/pubs/general/
statement-declaration-en.pdf

48 Canadian Chemical Producers’ Association,
“Canada’s Chemical Producers respond to
USA-Canada-Mexico agreement to manage
industrial chemicals.” (press release) 24 August
2007.
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49 Information provided by PMRA, via
correspondence from A. Bérubé, Health
Canada’s Office of Vulnerable Populations, to
the author, 5 March 2008.

50 OECD, “OECD Principles for the Validation, for
Regulatory Purposes, of (Quantitative)
Structure-Activity Relationship Models.”
www.oecd.org/document/62/0,2340,en_2649_
34377_2348606_1_1_1_1,00.html

51 US EPA, Endrocrine Disruptor Screening
Program, “Assay Status Table.” www.epa.gov/
scipoly/oscpendo/pubs/assayvalidation
status.htm

52 Environment Canada, “Environment Canada’s
National Strategy for Addressing Endocrine
Disrupting Substances in the Environment.”
www.ec.gc.ca/eds/strat_e.htm

data requirements for over 30 different use
scenarios. Only products with a database that
addresses all of the required studies are
allowed to progress within the evaluation
process and reach the decision stage. These
data are generated in accordance with
validated study protocols and must follow
Good Laboratory Practices.  Risk assessments
can, and often do, use additional scientific
data from other sources, particularly in the re-
evaluation of older pesticides.

Data requirements are itemized in the
document, Regulatory Directive DIR 2003
Organizing and Formatting a Complete
Submission for Pest Control Products, and are
also available on PMRA’s website.  As an
example, for a pesticide to be used on turf,
extensive chemical data are required, including
physical/chemical data, manufacturing
methods, analysis, specifications including
information on formulants, and stability. In
terms of toxicology studies, acute and
subchronic studies, chronic/oncogenicity
studies in two rodent species, multigeneration
reproduction study, developmental toxicity
studies in two species (rodent and non-
rodent), a battery of genotoxicity assays, and
metabolism/toxicokinetic studies in mammals
are required. Other studies are conditionally
required if there are certain triggers. For
example, a developmental neurotoxicity assay
is required for all chemicals that are
neurotoxicants (Regulatory Directive DIR2005-
01, Guidelines for Developing a Toxicological
Database for Chemical Pest Control Products).
To assess potential exposure, data to assess
exposure in applicants (either professional or
homeowners) are required, as are data to
assess post-application exposure to various
populations, including children. For
application exposure, such data would include
passive dosimetry or biological monitoring
studies. An example of post-application
exposure data is transferable residues on turf
to estimate the degree of potential dermal and
oral exposures when children play on the
grass, and adults/youths who play golf or mow
the lawn. For pesticides used on food

commodities, residue data for each major crop
are required to establish maximum residue
limits on specific foods, under the Foods and
Drugs Act. Other data to assess the degree of
exposure from foods include metabolism
studies in livestock-consuming treated feed,
residues in non-treated crops following treated
crop rotation, processing studies, and
monitoring data in drinking water and food.49

3.1.2 Development of Testing Protocols

Internationally, the Organization for
Economic Cooperation and Development
(OECD) is coordinating activities of member
countries, including Canada, on the
development of test guidelines for the
detection of endocrine disruptors to ensure
that testing and assessment approaches will
not substantially differ among countries.50

In the United States, the Environmental
Protection Agency has proposed a number of
assays, most of which are at the pre-validation
stage. Subsequent steps include validation,
scientific peer review, regulatory acceptance
and implementation.51 Canada is not working
to develop testing protocols, but instead
participates in international processes to
validate tests for adoption and use
internationally.52
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Participants in the Ottawa event discussed the
need for validated and standardized chemical
testing protocols to increase comparability and
credibility of results.

Moncton participants learned that the OECD
recently completed test guidelines for
neurodevelopmental toxicity (see Annex 6,
Bowers).

3.1.3 Government Research Initiatives

In Canada, government bodies that conduct or
support research of potential relevance to
children’s environmental health include the
Canadian Institutes for Health Research
(CIHR), Environment Canada, Health Canada,
and Agriculture and Agri-Food Canada
(AAFC).

In 1998, Health Canada and Environment
Canada launched the Toxic Substances
Research Initiative (TSRI), a four-year $40
million program which has since concluded.
Research funded through the TSRI included
studies related to persistent organic pollutants
(POPs), endocrine disrupting chemicals,
metals, cumulative effects of exposure to
environmental mixtures of toxic substances,
and urban air quality. One of the research aims
was to increase the understanding of how toxic
substances affect at-risk populations, including
children, pregnant women and Aboriginals.53

Many participants in the NPC spoke positively
of this program, citing its effectiveness at
fostering research and delivering on its
research objectives, and suggested that the
government consider reinstating it.

The Toxicology Research Division of Health
Canada conducts toxicological research to
identify and characterize human health

hazards associated with chemical contaminants
in food, including those of environmental
origin, agricultural chemicals, natural food
toxicants and constituents, and food
additives.54

In collaboration with university researchers,
Health Canada has conducted toxicological
testing in animals to assess pre- and post-natal
effects of metals on pregnant women and the
developing fetus,55 and to assess childhood
exposures to metals in both indoor (e.g., house
dust) and outdoor environments.56

Funding for children’s health and environment
research at CIHR has shown an upward trend
in recent years, with expenditures in 2006–
2007 approximating $1.7 million, up from
about $0.25 million in 2000-2001. The
majority of the spending is for research on
tobacco, toxic substances and clean air, with
some focus on food and water issues (see
Annex 5, Kramer, slide 12). An open grants
competition peer review committee is expected
to be formed that will focus on environment
and health. Open grants consume about 50
per cent of the total CIHR budget, so this
would be a significant step forward. In
addition, a request for applications has been

53 Health Canada, Science and Research,
“The Toxic Substances Research Initiative.”
www.hc-sc.gc.ca/sr-sr/finance/tsri-irst/
index_e.html

54 Health Canada, Toxicology Research Division
website: www.hc-sc.gc.ca/ahc-asc/branch-
dirgen/hpfb-dgpsa/fd-da/bcs-bsc/tr-rt/
index_e.html

55 Indian and Northern Affairs Canada, Northern
Contaminants Program, Summary of Projects
for 2004–2005. p. 42.

56 Rasmussen, P.E., Subramanian, K.S.,
Jessiman, B.J., “A multi-element profile of
housedust in relation to exterior dust and soils
in the city of Ottawa, Canada.” The Science of
the Total Environment. Vol. 267, 2001.
pp. 125–140; Rasmussen, P.E., “Can Metal
Concentrations in Indoor Dust be Predicted
from Soil Geochemistry?” Canadian Journal of
Analytical Sciences and Spectroscopy. Volume
49, No. 3, 2004. pp. 166–174. See also:
www.hc-sc.gc.ca/sr-sr/places-lieux/meet-
rencon/rasmussen_e.html
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announced for cohort studies on indoor air
quality and the development of asthma and
allergy; funding is being sought for a
pregnancy/birth cohort study focused on
toxicants and children’s health and
development; and a request for applications is
likely to be launched for case-control studies
on adverse pregnancy outcomes, particularly
congenital anomalies. CIHR is also hoping to
establish training and career awards (e.g.,
salaries) to encourage researchers to enter the
field of environmental health research (see
Annex 5, Kramer).

In the United States, a number of research
initiatives relevant to children’s environmental
health are ongoing. For example, since 1998
the National Institute of Environmental
Health Sciences (NIEHS) and EPA have funded
the Centers for Children’s Environmental
Health and Disease Prevention to foster
multidisciplinary research into environmental
exposures and environmentally induced
diseases in children.57 The United States also is
launching a major longitudinal cohort study
called the US National Children’s Study (see
section 3.2.6 below).

In June 2003, the Canada-US Border Air
Quality Strategy (BAQS) was initiated. It
includes three pilot projects: the Georgia
Basin/Puget Sound International Airshed
Strategy; the Great Lakes Basin Airshed
Management Framework; and the EC
Emissions Trading Feasibility Study. Under the
BAQS, Health Canada researchers, in
collaboration with university academics,
Environment Canada and US EPA scientists,
conducted several projects in the Great Lakes
Basin Airshed area including: the Windsor

Children’s Respiratory Health Study; the
Windsor, Ontario Exposure Assessment Study
(on children and adults); Investigation of
Mortality and Morbidity Rates (chronic
exposure to air pollutants and impact on
population mortality and cancer incidence);
Cardiovascular Effects of Air Pollution on
Diabetic Patients and Senior Citizens
(cardiovascular); and In Vitro Toxicology Study
(acute cellular toxicity of particulate matter).
With funding from BAQS, university
researchers conducted science projects in the
Georgia Basin/Puget Sound Airshed, including
establishment of a childhood respiratory
disease cohort for analysis of adverse effects of
air pollution on birth outcomes, bronchiolitis
and otitis media; development of population
exposure models for assessment of exposure to
traffic- and woodsmoke-related air pollutants;
and establishment of a database for analysis of
adverse effects of air pollution on
cardiovascular systems of older adults.58

3.1.4 Industry Research Initiatives

Following is an overview of relevant research
initiatives undertaken by industry, most of
which have been led by the chemical industry
in the United States. The US chemical industry
(the American Chemistry Council — ACC)
and the Canadian Chemical Producers
Association (CCPA) collaborate on many
fronts, including through the global
Responsible Care® initiative.

The American Chemistry Council, in
cooperation with US EPA, is leading the
implementation of the High Production
Volume (HPV) Challenge Program, a voluntary
initiative to gather and make publicly available

57 National Institute of Environmental Health
Sciences, Division of Extramural Research and
Training, “Centers for Children’s Environmental
Health and Disease Prevention Research.”
www.niehs.nih.gov/translat/children/
children.htm

58 Health Canada, Vulnerable Populations
Division. Via e-mail to the author, 8 November
2007.
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screening-level information on the health and
environmental effects of HPV chemicals.59 HPV
chemicals are those produced in or imported
into the United States in quantities greater
than one million pounds per year.60 The goal
was for industry to submit the gathered data,
including any additional testing needed, by
2004. As of 2005, EPA had received and posted
to its website data on more than 800
chemicals/chemical categories. These data
include 477 studies on reproductive,
developmental or combined reproductive/
developmental toxicity.61 The HPV Challenge
Program Chemical List maintained by EPA
currently contains approximately 2,800
chemicals. As of November 2006, EPA
identified 267 chemicals that had yet to be
sponsored. 62

In March 2005, ACC, in cooperation with the
Soap and Detergents Association (SDA) and
the Synthetic Organic Chemical Manufacturers
Association (SOCMA), announced the
Extended High Production Volume (EHPV)
Program. It includes 574 additional chemicals
that now meet the one million pounds per
year threshold, and expands the data sought
for all HPV chemicals to include data on use
and exposure.63

In December 2000, the US EPA announced the
Voluntary Children’s Chemical Evaluation
Program (VCCEP), through which industry
has volunteered to compile exposure and
health effects data for 23 high production
volume chemicals. Chemicals selected for the
pilot phase were those being found in human
tissues (e.g., blood, breast milk, exhaled
breath) and in the environment (e.g., indoor
air, drinking water). Through this program,
industry sponsors compile detailed chemical
assessments containing toxicity data, exposure
assessments and risk characterizations. These
assessments are submitted to EPA and
subjected to a peer consultation process that is
open to the public. EPA then evaluates the
sponsor’s assessment and the peer consultation
report to determine whether any additional
information is needed to adequately
characterize the chemical’s potential risks to
children. This approach is intended to aid in
the prioritization of further investment in
testing, by focusing on data needs as opposed
to data gaps.64 Test results compiled under the
program are divided into three tiers. The first
tier includes acute toxicity, repeated dose
toxicity with reproductive and developmental
toxicity screens, bacterial reverse mutation
assay, and tests for chromosomal aberrations.
Tier 2 addresses subchronic toxicity, effects on
prenatal development, reproductive effects,
immunotoxicity, chromosomal aberrations,
metabolism and pharmacokinetics. The third
tier encompasses neurotoxicity screening,
carcinogenicity and developmental
neurotoxicity.65

59 ChildHealthSource.org. “Children’s Health
Initiatives.” www.childhealthsource.org/
initiatives.asp (website dated 2005)

60 America Chemistry Council, “Extended HPV
Initiative.” www.americanchemistry.com/s_acc/
sec_policyissues.asp?CID=432&DID=1493

61 ChildHealthSource.org. “Children’s Health
Initiatives.” www.childhealthsource.org/
initiatives.asp (website dated 2005)

62 US EPA, High Production Volume (HPV)
Challenge Program website. www.epa.gov/
oppt/chemrtk/pubs/update/hpvchmlt.htm

63 America Chemistry Council, “Extended HPV
Initiative.” www.americanchemistry.com/s_acc/
sec_policyissues.asp?CID=432&DID=1493

64 Written comments provided by Rick Becker,
American Chemistry Council, January 2007.

65 US EPA, “Voluntary Children’s Chemical
Evaluation Program (VCCEP)”
http://www.epa.gov/oppt/vccep/
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Industry sponsors have completed submissions
for fifteen chemicals to date, all of which have
passed through the peer consultation stage. Of
the fifteen, EPA has issued formal data needs
decisions for twelve. For acetone,
methylethylketone (MEK) and vinylidene
chloride (VDC), EPA determined that available
information is sufficient to characterize
potential risks to children. For n-dodecane,
decane and undecane, although EPA noted
some data gaps for Tiers 2 and 3 toxicity
studies, the Agency considers it unlikely that
such studies would yield information that
would substantially affect the risk
characterization and thus has not called for
further testing. For decabromodiphenyl ether
(DBDPO), octabromodiphenyl ether
(octaBDE) and pentabromodiphenyl ether
(pentaBDE), EPA determined that additional
data are needed. For DBDPO, the sponsors
have committed to prepare a Tier 2
submission. Since octaBDE and pentaBDE are
no longer manufactured, the sponsors
declined to prepare Tier 2 submissions. EPA
also requested additional testing for benzene,
o-xylene and m-xylene. Another three
chemicals (toluene, ethylbenzene and p-
dioxane) have passed the peer consultation
stage, but EPA has yet to issue its data need
decisions. Sponsors have committed to
providing VCEEP submittals for
trichloroethylene, a-pinene and
p-dichlorobenzene, ethylene dichloride and
tetrachloroethylene. Another three chemicals
(chlorobenzene, m-dichlorobenzene and
ethylene dibromide) were not sponsored. All
of the VCCEP assessments, peer consultation
reports and EPA decisions, as well as public
comments received as part of EPA’s interim
evaluation of the program, are available at
http://www.epa.gov/oppt/vccep/index.htm.66,67

In January 1999, the chemical industry
initiated the Long-Range Research Initiative
(LRI) through the American Chemistry
Council to sponsor independent, third-party
research to address health and environmental
issues of concern to society and the chemical
industry. An expansion of the industry’s
commitment to its Responsible Care®
objectives,68 the program focuses on increasing
scientific knowledge of issues of key
importance, especially children’s health,
endocrine system effects, biomonitoring, and
health risk assessment. The goal of the
children’s program is to improve methods to
characterize reproductive and developmental
risks to humans, with a focus on how to
evaluate exposure, dose, and effects. Since its
inception, the ACC has devoted about US$160
million to this program. More details can be
found at www.uslri.org.69

The Metals in the Human Environment
Research Network (MITHE-RN), a
collaboration among the mining industry,
academia and government in Canada,
conducts research in support of human health
and environmental risk assessments of metals
in the environment. See Annex 6, Laurie-Lean,
and/or www.mithe-rn.org for more
information.

The Human and Environment Risk Assessment
(HERA) program on ingredients of household
cleaning products is a voluntary European
industry partnership started in 1999 between
the makers of household cleaning products
(AISE) and the European chemical industry
(Cefic) which supplies the raw materials.

68 Responsible Care is the chemical industry’s
global initiative to improve environment, health
and safety. For more information, see at
www.responsiblecare-us.com or at www.ccpa.ca.

69 Written comments provided by Carol Henry,
American Chemistry Council, January 2007.

66 Written comments provided by Rick Becker,
American Chemistry Council, January 2007
and March 2008.

67 US EPA, “Voluntary Children’s Chemical
Evaluation Program (VCCEP)”
http://www.epa.gov/oppt/vccep/
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Through HERA, industry has created, peer
reviewed and published risk assessments for
250 chemicals representing more than 90 per
cent of the volume in laundry and cleaning
products.70

3.1.5 Academic Research

A growing number of Canadian universities
have education and research centres focused
on environmental health and other disciplines
of relevance to children’s environmental
health research. For example, the University of
Ottawa’s McLaughlin Centre for Population
Health conducts research into environmental
risks to human health. The University of
Toronto’s Centre for Environment, the
McMaster Institute of Environment and
Health, and the University of British
Columbia’s School of Occupational and
Environmental Hygiene are other examples.

3.2 Tracking, Monitoring and
Surveillance

An Edmonton speaker defined environmental
health surveillance/tracking as “ongoing,
continuous and permanent collection,
integration, analysis and interpretation of data
about hazards, exposures, health effects and
interventions related to environmental
factors.” In contrast to research, which is the
search for new knowledge, surveillance is
routine tracking that applies existing
knowledge to guide authorities in the use of
known prevention and control measures.
Surveillance and other tracking activities also
aid in the early detection of potential
problems (see Annex 5, Haines).

Participants in all of the National Policy
Consultation workshops underscored the
importance of tracking, monitoring and
survelliance in the collective quest for greater
understanding of environment-health
linkages. Improved health surveillance is
needed to better track emerging issues, such as
the rise in hypospadias and early onset of
puberty, that may be associated with endocrine
disrupting chemicals, and the increases in
other chronic conditions, such as asthma and
learning disabilities. Biomonitoring was
frequently mentioned by participants as a
powerful tool that should be increasingly used
to aid in unraveling potential linkages between
exposures and health outcomes. The
importance of ongoing surveillance and
biomonitoring programs, as opposed to one-
off efforts, was raised. Exposure and
community health studies were mentioned as
important, with the community health studies
being conducted in Alberta cited as a model.71

71 Keefe, R. “Responsible Management of
Chemicals.” Presentation given at the Ottawa
Workshop, 24 January 2007.

70 Daston, G. “Ensuring Safety of Consumer
Products.” Presentation at the Montreal NPC
Workshop, 25 September 2007.
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Monitoring of environmental levels of
contaminants is a crucial piece of the puzzle
and is needed to interpret the results of
biomonitoring and exposure assessments.
Improvement of air quality monitoring
networks was one specific example cited
during the Toronto workshop. The tracking of
various statistics, including socio-economic
parameters, and measuring the results of
policy interventions, are other important parts
of the picture. To bring it all together, greater
coordination of all of these activities is
needed, as are improvements in public data
access and data sharing among researchers.

An Edmonton speaker noted that
environmental health surveillance lags behind
other health domains in Canada. One of the
key challenges is that health surveillance and
environmental monitoring systems exist
separately, and it remains difficult to integrate
the data. Other obstacles include lack of data
standardization, and leadership issues
stemming from the multiplicity of agencies
and jurisdictions involved.72

3.2.1 Environmental Monitoring

Environment Canada conducts several
environmental monitoring programs, such as
the Ecological Monitoring and Assessment
Network, a network of organizations and
individuals involved in ecological monitoring
in Canada, including federal, provincial and
municipal governments, academic institutions,
aboriginal communities and organizations,
industry, environmental non-government
organizations, volunteer community groups,
and elementary and secondary schools.73

3.2.2 Tracking Pollutant Sources

Canada’s National Pollutant Release
Inventory (NPRI), managed by Environment
Canada and mandated under the Canadian
Environmental Protection Act (CEPA 1999),
contains data reported by individual industrial
facilities on the types and quantities of
pollutants they release each year into the air,
water and land, or send off-site for
management or disposal. Generically referred
to as a “pollutant release and transfer register
(PRTR),” this type of system is designed to give
the public access to information about
pollutant sources in their communities, and to
assist companies and government in
identifying opportunities for pollution
reductions. Reporting of criteria air
contaminants to the NPRI became mandatory
for the 2002 reporting year. Currently, there
are approximately 300 reportable substances
on the NPRI list.74 During the Toronto
workshop, several participants noted that
NPRI does not cover many smaller sources of
pollutants that do not trigger the reporting
requirements, but that nevertheless may be
important from a local air quality perspective,
such as dry cleaners and gas stations.

Under Regulation 127/01, the Province of
Ontario requires facilities to report air releases
of an additional 15 substances not covered
under the NPRI. Users can access these data via
the NPRI website (http://www.ec.gc.ca/pdb/
npri/npri_home_e.cfm).

Data on facilities’ greenhouse gas emissions
are collected by Statistics Canada and are
available on the Environment Canada website
at: http://www.ec.gc.ca/pdb/ghg/facility_e.cfm.

72 Haines, D. Environmental Health Surveillance,
Biomonitoring and Indicators.” Presentation at
the Edmonton workshop, 18–19 April 2007.

73 Environment Canada, Ecological Monitoring
and Assessment Network (EMAN). www.eman-
rese.ca/eman/programabout.html#_Toc9841612

74 For more information on the National Pollutant
Release Inventory (NPRI), please see
http://www.ec.gc.ca/pdb/npri/npri_home_e.cfm
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3.2.3 Health Surveillance

The Canadian Perinatal Surveillance System
(CPSS) is an ongoing national health
surveillance program delivered through the
Maternal and Infant Health Section of the
Public Health Agency of Canada (PHAC). The
CPSS identified 52 perinatal health indicators,
of which 27 are currently reported using data
obtained from Statistics Canada and other
sources. The reported indicators fall into two
categories: (1) determinants of maternal, fetal
and infant health (e.g., rate of smoking during
pregnancy, rate of low maternal education)
and (2) maternal, fetal and infant health
outcomes (e.g., maternal mortality ratio,
preterm birth rate, prevalence of congenital
anomalies).75

The Canadian Congenital Anomalies
Surveillance Network (CCASN) was
established in 2002 under the umbrella of
the Canadian Perinatal Surveillance System to
enhance the quality of surveillance data and
expand understanding of congenital
anomalies. It is a national framework that
facilitates collaboration among research,
surveillance and clinical and public health
practices.76

The Centre for Chronic Disease Prevention
and Control (CCDPC) of the Public Health
Agency of Canada hosts a Major Chronic
Diseases Surveillance On-line website that
provides data for a range of diseases (mortality
statistics only), with break-downs by age,
gender, province/territory and time period.77

The September 2002 report from the Auditor
General found that Health Canada had made
limited progress in addressing the weaknesses
and gaps in national health surveillance that
the Auditor General reported in 1999. The
report, which did not focus on environmental
health, stated that Health Canada had made
progress in developing a framework for
cooperation with the provinces and territories,
and that surveillance of some communicable
diseases (e.g., AIDS) and some chronic
diseases (e.g., diabetes) had improved, but that
surveillance of many others remained
insufficient. Information about risk
determinants and the impact of interventions,
screening and treatment was also found to be
lacking.78

3.2.4 Biomonitoring

Biomonitoring — the measurement of
chemical substances or their metabolites in
bodily fluids or tissues — is a tremendously
valuable tool in the assessment of chemical
exposures and risks. Biomonitoring can give us
a “snapshot” in time of the body burden that
results from our day-to-day exposure to
chemicals. While biomonitoring is a valuable
tool for identifying substances to which
persons or organisms have been exposed,
information on behaviours and exposure
patterns is needed to gain an understanding of
how the exposures occurred and from what
sources. Some participants noted that we still
have a great deal to learn about the
interpretation of biomonitoring results, both
with respect to exposures and risks. Following
are a few highlights of existing biomonitoring
work.79

75 Public Health Agency of Canada. Canadian
Perinatal Surveillance System.
www.phac-aspc.gc.ca/rhs-ssg/about_e.html

76 Public Health Agency of Canada, Canadian
Congenital Anomalies Surveillance Network.
www.phac-aspc.gc.ca/ccasn-rcsac/index.html

77 Public Health Agency of Canada, Centre for
Chronic Disease Prevention and Control. Major
Chronic Diseases Surveillance On-line.
http://dsol-smed.phac-aspc.gc.ca/dsol-smed/
mcd-smcm/index_e.html

78 Office of the Auditor General of Canada, News
Release: Health Canada — National Health
Surveillance: Timely, accurate and complete
disease information needed. Ottawa,
8 October 2002. www.oag-bvg.gc.ca/domino/
media.nsf/html/20020902pr_e.html

79 For an industry perspective on biomonitoring,
see CEFIC, “Biomonitoring and Human Health”
(brochure).
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The Northern Contaminants Program, in
which Health Canada is a partner, is
conducting several maternal blood
contaminant monitoring studies in
partnership with territories/provinces and
aboriginal partners. Study results will aid in
the assessment of exposures in the womb and
via breastmilk to environmental contaminants
that derive largely from the consumption of
traditional foods.80 A similar biomonitoring
study, co-led by Health Canada, will assess
maternal blood samples from sites across
Canada, as part of a tri-national project
coordinated by the North American
Commission for Environmental Cooperation
(CEC).81

The Canadian Health Measures Survey is
gathering physical data (e.g., blood pressure,
weight, blood and urine samples,
environmental biomarkers) as well as
information on lifestyle, habits, nutrition and
socioeconomic data from a representative
sample of 5,000 people across Canada. The
study, implemented by Statistics Canada, will
assess biomarkers for a range of chemical
substances, including metals (e.g., mercury,
lead) and organic chemicals, such as
pesticides.82 Details of the study design were

provided during the Edmonton workshop (see
Annex 5, Haines). Under the recently launched
Chemicals Management Plan (see section
4.1.2 below), the federal government has
committed to ongoing biomonitoring and will
use the Canadian Health Measures Survey as a
baseline. Blood samples will be taken from
5,000 Canadians in 2007–2009 at 15 sites
across Canada, in five age groups from 6–79
years.83 Recognizing that the Health Measures
Survey only includes Canadians six years of
age and above, governmental officials are
currently looking at ways to broaden its scope
to include expectant mothers and younger
children.84 In addition, the CHMS currently
does not include aboriginal communities, the
armed forces or institutionalized people.85 The
US National Health and Nutrition
Examination Survey (NHANES), a study
similar to the Canadian Health Measures
Survey, has been conducted since the 1960s
and is used to determine the prevalence of
diseases and risk factors in the US
population.86

80 Walker, J.B., et al., “Organochlorine Levels in
Maternal and Umbilical Cord Blood Plasma in
Arctic Canada.” Science of the Total
Environment. Vol. 302, pp. 27–52 (2003); Van
Oostdam, J., et al., “Human health implications
of environmental contaminants in Arctic
Canada: A review.”  Science of the Total
Environment. Vol. 351–352, pp. 165–246
(2005).

81 Personal communication with Luke Trip,
Program Manager, CEC (October 19, 2006).
See also: J. Van Oostdam, M. Hernandez-Avila,
L. Needham, “Development of a Regional
Maternal Blood Contaminant Monitoring
Project.” (P-482) Epidemiology 17(6)
S418–419 (2006).

82 Statistics Canada, Overview of the Canadian
Health Measures Survey. www.statcan.ca/
english/sdds/document/5071_D1_T9_V1_E.pdf

83 Speech by the Honourable Tony Clement,
Minister of Health and Minister Responsible for
the Federal Economic Development Initiative
for Northern Ontario. Given at the Ottawa
Workshop, January 24, 2007; Haines, D.
Environmental Health Surveillance,
Biomonitoring and Indicators.” Presentation at
the Edmonton workshop, 18–19 April 2007.

84 Glover, P. “Children’s Health and the
Environment: The Canadian Tool Set.”
Presentation at the Ottawa Workshop,
24 January 2007.

85 Haines, D. Environmental Health Surveillance,
Biomonitoring and Indicators.” Presentation at
the Edmonton workshop, 18–19 April 2007.

86 US Department of Health and Human
Services, Centers for Disease Prevention and
Control, National Center for Health Statistics,
National Health and Nutrition Examination
Survey, 2005–2006. www.cdc.gov/nchs/data/
nhanes/OverviewBrochureEnglish_May05.pdf
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Participants in Edmonton heard about a new
prospective cohort study being launched by
Health Canada, with support from CIHR and
the Ontario Ministry of the Environment,
called Maternal Infant Research on
Environmental Chemicals (MIREC).
Researchers will conduct biomonitoring of
blood, urine, hair and milk from
approximately 2,000 women from 10 sites
across Canada before and after childbirth. The
aims of the study are to measure the extent to
which pregnant women and their infants are
exposed to chemicals, to measure some of the
beneficial elements in breast milk, and to
assess what health risks, if any, are associated
with the chemical levels measured, with a
focus on heavy metals, such as lead and
mercury. The research team is currently seeking
funding to be able to follow the children over
time.87

Since 1967, Health Canada has conducted six
major surveys of contaminants in breast
milk.88 MIREC will be the next human breast
milk survey in Canada, as milk specimens will
be collected from participating mothers and
analysed for contaminants.89

Edmonton participants heard about a new
biomonitoring study being launched in
Alberta, in which blood samples from 30,000
pregnant mothers and 1,500 children will be
analyzed for a number of contaminants, with
results reported by age, gender and
geographical distribution.90

The Children’s Task Group of the federal-
provincial-territorial Committee on Health
and Environment has recently completed a
review of biomonitoring studies in Canada
conducted between 1990 and 2005.91

3.2.5 Monitoring of Contaminants in
Food

Health Canada periodically conducts a Total
Diet Study (sometimes referred to as a
marketbasket survey) to assess dietary intake
of toxicants and nutrients by average
Canadians in sixteen different age-sex groups
from birth through adulthood, including five
different age groups in the first year of life, as
well as children 1–4 years, 5–11 years and
12–19 years of age.92 Health Canada also
conducts a baby food surveillance program.93

87 Arbuckle, T. Presentation at the Edmonton
Workshop, 18 April 2007. Information also
obtained from brochure entitled “MIREC:
Maternal-Infant Research on Environmental
Chemicals.”

88 Craan, A.G., Haines, D.A., “Twenty-five years
of surveillance for contaminants in human
breast milk.” Arch. Environ. Contam. Toxicol.
1998 Nov. 35 (4), pp. 702–10.; and Health
Canada, Food Research Division website:
www.hc-sc.gc.ca/fn-an/res-rech/res-prog/food-
aliment/index_e.html

89 Health Canada, Information provided by
D. Haines, via email correspondence from
A. Bérubé, Health Canada’s Office of Vulnerable
Populations, to the author, 5 March 2008.

90 Keough, K. “Children’s Environmental Health
Research: Challenge and Opportunity.”
Presentation at the Edmonton Workshop,
18 April 2007.

91 Maxwell, J. “Children’s Health and the
Environment: Federal-Provincial-Territorial
Coordination.” Presentation given at the
Ottawa Workshop, 24 January 2007.

92 Health Canada, Food and Nutrition website:
Total Diet Study. www.hc-sc.gc.ca/fn-an/
surveill/total-diet/index_e.html

93 Rawn, D.F.K., et al, “N-methyl carbamate
pesticide residues in conventional and organic
infant foods available on the Canadian retail
market, 2001–03.” Food Additives and
Contaminants. 2006. Vol. 23, No. 7.pp 651–659.
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The Canadian Food Inspection Agency (CFIA)
monitors the Canadian food supply for
residues of pesticides to ensure that all
residues are below the maximum residue
limits established by the PMRA under the Food
and Drugs Act and Regulations.94

3.2.6 Longitudinal Cohort Studies

Participants in all of the workshops strongly
supported the need for a longitudinal cohort
study (or studies) in Canada to aid in the
investigation of the interactions between
environmental exposures and child health
outcomes. Frequently referred to as the ‘gold
standard’ in environmental health research,
longitudinal cohort studies typically follow a
population of children, often from the
prenatal or even preconception stage, and track
biomonitoring data, numerous socio-
economic, environmental, developmental and
genetic parameters, as well as health outcomes
over a specified period of time. The resulting
data from this type of prospective
epidemiological research can be used to help
understand the many and complex interactions
among the various factors that influence child
health and development. Some National
Policy Consultation participants voiced
support for a constellation of smaller,
coordinated longitudinal studies, as opposed
to a single, large-scale effort, noting that such
an approach might be more feasible from a
budgetary perspective, would probably get off
the ground more quickly, and could build on
existing research initiatives. Some Vancouver
participants called for longitudinal research
within Aboriginal communities.

The US National Children’s Study, a child
health longitudinal study of unprecedented
magnitude, will follow 100,000 children from
before birth to 21 years of age. The study aims
to unravel the roles that environmental
influences (including physical, chemical,
biological and psychosocial parameters) and
genetic factors play in child health and
development. Priority health outcomes to be
studied include pregnancy outcomes,
neurodevelopment and behaviour, injury,
asthma, obesity and physical development.
The study will have the power to examine
common environmental exposures with less
common health outcomes, multiple exposures
with common health outcomes, and
relationships between environment and
genetic expression. Since 2000, the planning
phase of the study has had an annual budget
of approximately US $50 million dollars,
derived from the existing budgets of the
National Institute of Child Health and
Development (NICHD), the National Institute
of Environmental Health Sciences (NIEHS),
the Centers for Disease Control and
Prevention (CDC) and EPA. Congress
appropriated $69 million for the 2007 fiscal
year, which will enable the seven operating
vanguard centers to step up efforts to
commence recruitment of eligible women and
their families and will provide initial support
for the establishment of about 30 additional
centers. From 2008 onward, there will be a
need for a steady-state budget of approximately
US $100 million per year (see Annex 5,
Schoendorf). Eventually, there will be a total
of 105 study locations across the country.95

Canadian officials have explored the
possibility of collaborating with the US study
by adding a Canadian cohort, but as of
January 2008 no commitment had been made.

94 For more information, see the CFIA website at:
http://www.inspection.gc.ca/english/fssa/
microchem/chemchime.shtml.

95 The National Children’s Study website, at:
http://www.nationalchildrensstudy.gov/about/
funding/index.cfm.
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The World Health Organization (WHO) is
promoting longitudinal cohort studies in
countries around the globe and is advocating
for a core set of standardized parameters to
facilitate comparability among study results.
More information on the WHO program can
be found at www.who.int/ceh/research/
longtermstudies/en.

3.2.7 Indicators and Reporting

An important aspect of research is the
“reporting out” of the data and information
that are generated. Governments at all levels,
as well as non-governmental entities, are
engaged in a range of reporting activities, too
numerous to mention here. At several points
in the National Policy Consultation,
participants voiced support for “state of the
environment” and/or “state of (environmental)
health” reporting in Canada. Indicators, also
widely supported during the National Policy
Consultation, can be a useful tool for tracking
the impact of policies and providing the public
with information in a digestible format.
Following is a brief look at several indicators
initiatives that are specifically geared to
children’s environmental health.

Canada, Mexico and the United States
collaborated in the development of a report
recently published by the CEC entitled
“Children’s Health and the Environment in
North America: A First Report on Available
Indicators and Measures.” The report presents
thirteen indicators within three priority areas:
asthma and respiratory disease, the effects of
lead and other toxic chemicals, and
waterborne disease. The report represents
North America’s contribution to the Global

Initiative on Children’s Environmental
Health Indicators, which was launched at the
World Summit on Sustainable Development
(WSSD) in Johannesburg in 2002 and led by
the World Health Organization.96

In 2004, the Children’s Task Group under the
Federal, Provincial, Territorial Committee on
Health and Environment initiated a country-
wide children’s environmental health
indicators initiative. Phase I of the project was
the development of a recommended set of
indicators of key environmental risks to
children’s health in Canada, including the
rationale for each proposed indicator and an
assessment of data collection implications. The
Phase I report was submitted to the
Committee on Health and Environment in
May 2006.97 Health Canada has embarked on
an environmental health indicators scoping
project aimed at establishing a broad set of
environmental health indicators for Canada,
with an initial report anticipated for 2008–
2009 (see Annex 5, Haines).

In October 2006, US EPA released the third in
its series of indicators reports entitled
“America’s Children and the Environment.”98

96 The CEC report is available at:
www.cec.org/pubs_docs/documents/
index.cfm?varlan=english&ID=1917.
Information on the WHO Global Initiative on
Children’s Environmental Health Indicators can
be found at: www.who.int/ceh.indicators/en

97 Personal communication with Susan
Ecclestone, Health Canada (November 1,
2006). See also: Recommended Indicators of
Children’s Environmental Health in Canada:
Report of the Steering Committee to the
Federal/Provincial/Territorial Committee on
Health and the Environment. May 2, 2006.

98 US EPA, America’s Children and the
Environment: Measures of Contaminants, Body
Burdens, and Illnesses. October 2006.
Available at: www.epa.gov/envirohealth/
children/report/index.htm
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4. Policy Framework

There is a range of policy tools that are, or
could be, put to use to address aspects of toxic
substances and their effects on children’s
health. Laws and regulations, guidelines, codes
of practice, policy statements, incentive
programs, education and outreach,
infrastructure and programmatic investments,
and extramural funding can all be vehicles for
change. These tools can be implemented at the
federal, provincial/territorial and/or municipal
levels. As well, policies guide actions and
decision-making in the private sector, in

research and academia, and in public interest
organizations.

Policy is not a monolith, as pointed out by
Edmonton participants, but rather can be
described as a pattern in a stream of decisions.
Decisions large and small, including decisions
not to act, contribute to what we refer to as
‘policy.’ Concepts and principles, such as
precaution and prevention, play important
roles in framing the debates and shaping
policy options (see Box 8), as do the weighing

The precautionary principle has been used
in a number of policy contexts. The Rio
Declaration that emerged from the 1992
“Earth Summit” referred to a “precautionary
approach” and stated that “Where there are
threats of serious or irreversible damage,
lack of full scientific certainty shall not be
used as a reason for postponing cost-
effective measures to prevent environmental
degradation.” Other definitions go further,
such as the statement of the Wingspread
conference which reads, in part: “Where an
activity raises threats of harm to the
environment or human health, precautionary
measures should be taken even if some
cause and effect relationships are not fully
established scientifically. In this context, the
proponent of an activity, rather than the
public, bears the burden of proof.”  While
there is widespread support for elements of
precaution in environmental health policy,
the definitions and interpretations are
diverse. Some believe that even limited
evidence that a substance can cause harm
should be sufficient to trigger restrictive
action. Others believe that solid scientific
evidence and the results of a risk
assessment and cost/benefit analysis
should be available before measures are
taken in the name of precaution.

Box 8: The Precautionary Principle

Gradually, precaution is entering the policy
realm in Canada. It appears in the preamble
to CEPA (although not in specific legal
provisions) and features in certain provisions
of the new Pest Control Products Act. It is
most apparent at the local level in the
proliferation of municipal bylaws across
Canada to control activities such as smoking,
vehicle-idling and the cosmetic use of
pesticides. Other countries, particularly in
Europe, have embraced the principle of
precaution to a greater extent than Canada.

The National Policy Consultation provided
an opportunity for stakeholders to share
their views on precaution, its relevance to
children’s environmental health, its role in
environmental and public health policy, and
the potential benefits of and challenges to
its application.For more information, see the
Government of Canada’s document “A
Canadian Perspective on the Precautionary
Approach/Principle,” available at
www.ec.gc.ca/econom/pp_e.htm; CELA’s
collection of material at www.cela.ca/
coreprograms/detail.shtml?x=1329;
Pollution Probe’s report “Applying the
Precautionary Principle to Standard Setting”
at www.pollutionprobe.org/Publications/
Policy.htm; and CEFIC’s Position Paper on
the Precautionary Principle at www.cefic.be/
position/Sec/pp_sec23.htm.
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of competing public goods (e.g., environmental
protection, health, economic security). In
Canada, the dynamics of federal-provincial/
territorial-municipal interactions, as well as
the influence of the United States, also can
affect policy options and decision-making.

Participants in the Ottawa workshop discussed
various dimensions of policy, including the
role of science and risk assessment, tools and
criteria for priority setting, the application of
precaution, the need to address all stages of
the product life cycle, and metrics for use in
decision-making. Questions were raised, such
as: At what point(s) in the decision-making
process should precaution be applied? Is
more/better legislation needed, or should we
look towards different approaches? How can
an appropriate balance be struck among
various societal objectives, including economic
prosperity and health/environmental
protection? In what ways are these objectives
interdependent? Some participants voiced the
view that under the current paradigm, trade
and economy tend to trump health in
regulatory and legislative decision-making,
with the result that children are left at risk.
Calculating the cost of health and
environmental impacts so that they can be
compared with economic impacts was
suggested, perhaps using a metric such as
“disability adjusted life years” (DALY) that
gives greater weight to health impacts that
occur early in life. Several commentators
suggested that a government-wide policy be
instituted that would require implications for
children’s health to be considered in all
governmental decision-making. Participants
also debated institutional models, including
the establishment of a central office that
would hold lead responsibility for children’s
environmental health versus a more
distributed approach. The need for better
coordination among all levels and sectors of
government and with other relevant actors was
also frequently raised.

Participants in the Toronto workshop raised a
number of policy-relevant points, such as the

need for health-based air quality standards
that protect vulnerable groups (e.g., children)
and that, where possible, take into account the
potential effects of exposures to multiple
pollutants. Questions about voluntary versus
mandatory standards were raised, along with a
discussion of the potential benefits of
affording flexibility to the regulated sector in
meeting regulatory targets. A question was also
raised about how much scientific evidence the
government considers sufficient for the
purpose of setting regulatory standards. Some
participants called for a greater emphasis on
available weight-of-evidence (e.g., evidence of
population health effects from exposure to
complex mixtures in urban air) to drive policy
action, rather than relying on the chemical-by-
chemical risk assessment approach and
waiting for science to bridge the knowledge
gaps. Cross-jurisdictional issues were
discussed, including the shared mandates and
sometimes blurred lines of responsibility
among local, provincial/territorial and federal
governments in reducing air pollution and
protecting public health, as well as the need to
work with other countries, particularly the
United States, to address cross-border
pollution.

Toronto participants also discussed strategies
for moving policy actions forward, including
creating awareness of a problem and the
motivation to solve it, the value of making a
solid “business” case for action (e.g., laying out
costs and benefits), and the importance of
identifying relevant stakeholders and finding
an entity that can act as a “choreographer” for
their respective actions and interactions. The
evaluation of results is also an important part
of the policy cycle. In the case of air quality
and health, this means measuring the impact
(if any) on relevant health parameters, in
addition to tracking indices of air quality. One
speaker noted that useful tools, such as
modeling, are increasingly available to aid in
evaluations and in exploring “what-if”
scenarios to gauge the (potential) effectiveness
of policies, but that more research and
development are needed in this area.
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In Moncton, a speaker talked about the
emerging paradigm shift in chemicals policies
exemplified by the new Registration, Evaluation,
Authorisation and Restriction of Chemicals
(REACH) legislation in the European Union
that came into effect on 1 June 2007. He
described REACH as embodying a shift
towards “evidence of no harm” policies, in
which the manufacturer/importer has the
burden of proof to demonstrate the reasonable
safety of a chemical, including through testing
and hazard and exposure assessments, before
the product can enter or remain on the market.
In Canada and the United States, chemicals
which were already in the marketplace were
“grandfathered” onto lists of existing
substances without requirements for testing or
hazard or exposure assessments. In the US,
and to a much lesser extent in Canada, the
governments cannot require testing of such
chemicals unless they already have evidence of
risk or high exposure. Another revolutionary
change codified in REACH, noted by the
speaker, is that industry, rather than
government, is in charge of identifying
chemical risks, determining if the risks are
significant, and selecting appropriate risk
reduction measures. Because of the “no data,
no market” testing requirements and the
shifting of the burden of proof onto industry,
the speaker characterized REACH as a
“knowledge-driven system,” rather than one
that gives industry disincentives to generate or
report new information (see Annex 6,
Denison). Canada’s new Chemicals
Management Plan was also noted by a number
of participants as ground-breaking, with its
recently-completed prioritization of existing
chemicals and its industry challenge program
that seeks to place the burden of proof on
industry for 200 priority substances.

Moncton and Montreal participants frequently
raised the question of how to move towards
more precautionary, preventive policies in
Canada, to avoid situations in which action is
not taken to control a hazardous chemical
until there is sufficient evidence of harmful
effects in children or others. One Moncton

speaker tabled the provocative notion of
requiring controlled trials in human
populations prior to a chemical’s full-scale
introduction into the marketplace, similar to
what is done with pharmaceuticals, noting
that the current approach, in which chemicals
that have not been fully tested are allowed to
be used, amounts to an uncontrolled trial.
Another speaker advocated legislative
provisions that would foster more preventive,
precautionary policies by enabling, and in fact
requiring, regulators to take action to control a
chemical based on a determination of actual or
potential risk, its hazardous properties and/or
the likelihood of high exposures, stressing that
economic and social considerations should
only come in when deciding how — and not
whether — to control a substance that meets
any of these criteria. The speaker also stressed
that government should have the authority to
require industry to provide additional
information needed to assess an existing
chemical, without first having to demonstrate
actual or potential risk.99 Another speaker
advocated for greater use of “continuous
improvement” in chemicals policy (i.e., a
commitment to a long-term process of moving
incrementally towards a stated goal, such as
emissions reduction or the reduction of toxics
in products). Continuous improvement is a
key feature of the chemical industry’s
Responsible Care® program. This speaker
stressed that progress needs to be measurable,
reportable and auditable, and that it
sometimes requires a regulatory
underpinning.100

99 Denison, R. “Not That Innocent: A Comparative
Analysis of Canadian, European Union and
United States Policies on Industrial Chemicals.
”Presentation at the Moncton Workshop,
31 May 2007.

100 Granville, G. “How to Find the ‘Sweet Spot’:
The Role of Continuous Improvement.”
Presentation at the Moncton Workshop,
31 May 2007.
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Moncton participants raised other policy-
relevant questions, such as: What are the
policy implications of emerging research that
shows marked effects of certain chemicals even
at the lowest levels of exposure? How are we as
a society determining the level at which a risk
is deemed unacceptable, and where should the
bar be set? How can we balance the economic
pressures to make timely regulatory decisions
(e.g., for a proposed new substance) with the
need to have adequate information on
toxicological properties and exposure patterns,
which implies time-consuming research?
Another participant asked how is it that we
have risk assessment systems in place to
evaluate pesticides or chemicals, but
nevertheless we end up with health effects in
the population that are possibly caused or
exacerbated by exposures to these products. Is
this evidence that our regulatory system is
inadequate?

An important obstacle to policy- and decision-
making identified by Montreal workshop
participants is the challenge posed by
uncertain or conflicting scientific evidence, or
even the differing interpretations that various
stakeholder groups may have of the same
evidence. Many participants voiced support for
convening an independent panel of experts, or
a multi-stakeholder body, to review available
scientific evidence and provide advice to policy
makers. Some possible starting points or
models that were tabled by participants
included the National Collaborating Centre on
Environmental Health, CICH, the National
Research Council, the model of Ontario’s
erstwhile Advisory Committee on
Environmental Standards, and a multi-
stakeholder advisory committee for a clinic
and research centre at the University of
Toronto.

With respect to the legislative framework for
toxic substances, some Montreal and
Vancouver participants called for child-
protective provisions to be added to CEPA and

other statutes, similar to those inserted into
the recently renewed Pest Control Products Act.
Greater coordination in the implementation of
federal laws and the need to fill gaps in the
legal authority to address toxic substances in
consumer products were other topics
discussed.

Montreal and Vancouver workshop participants
continued the ongoing discussion about the
role of precaution, including its use within the
risk assessment framework. The application of
precaution during the risk management stage
was also tabled. Vancouver participants talked
about the possibility of inserting a “risk
characterization” step between risk assessment
and risk management as an opportunity for
public debate, in recognition of the value
judgments inherent in risk assessment and
risk-management decision-making. Some
referenced existing mechanisms under the Pest
Control Products Act, in which draft decisions
are released for public comment, as well as the
little-used “Board of Review” option provided
for under CEPA. Participants also explored the
idea of having a separate track through which
society could make decisions that do not
necessarily follow from the results of risk
assessment.

Participants in Montreal debated the pros and
cons of promoting chemical substitution. One
participant noted that the new REACH
legislation codifies substitution as part of the
legislative framework, whereas Canada lacks a
framework for looking at substitution in a
regulatory context. A Vancouver participant
spoke of the use of the substitution principle
in Norway (see Box 9). Another NPC
participant noted that some powers regarding
substitution may exist under section 93 of
CEPA. The notion of promoting product take-
back policies was also tabled: if producers have
to take back their products after use, they may
see advantages to toxic use reduction.
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101 Norwegian Pollution Control Authority, State of
the Environment Norway: Products (website).
http://www.environment.no/templates
PageWithRightListing____2822.aspx

102 Midgaard Torrissen, G. Comments during the
Vancouver NPC workshop and information
e-mailed to the author on 14 December 2007.

Norway is pursuing a national Integrated
Product Policy in response to growing
concerns about hazardous chemicals in
the environment from consumer products.
The substitution principle is a key policy
element. Pursuant to an amendment to
the Product Control Act that came into
effect on 1 January 2000, all commercial
enterprises must apply the substitution
principle, which means that they must
evaluate whether they can replace any
hazardous chemicals they use with less
hazardous alternatives.101 A Norwegian
participant in the Vancouver NPC
workshop noted that this is a dynamic and
important tool that is used alongside other
policy tools, such as precaution, duty of
care, public right-to-know and life cycle
approaches. She added that while the
substitution principle currently applies to
manufacturers, the government is
considering extending it to importers and
distributors. The Norwegian government
is also considering a prohibition on
environmental toxicants in consumer
products, with industry having the burden
of proof to demonstrate that no suitable
alternatives exist in order to obtain an
exemption.102

Other policy issues raised in the Montreal
workshop on consumer products included the
notion of “sustainable consumption” and the
need to question our consumer culture in the
context of finite resources and environmental
degradation. Questions were also raised on
who benefits and who pays the true price of
consumer products containing toxic
substances, especially if full-cost accounting
were to be applied.

Vancouver participants built on a number of
policy themes raised in preceding NPC
workshops, including the application of
precaution, better integration of legislative
powers, alternatives to the “chemical-by-
chemical” approach that predominates under
existing laws, public access to information/
data and the substitution principle. Participants
also discussed possible criteria for setting
priorities for (precautionary) action on toxic
chemicals and air pollution to better protect
child health, such as the prioritization of
chemicals associated with multiple health
effects, exposures affecting large numbers of
children, exposures potentially linked to
health conditions on the rise, chemicals for
which there is evidence of increasing body
burdens, and chemicals with no threshold
and/or that can cause effects at low levels (see
also Box 4 above).

Box 9: Integrated Product Policy and
the Substitution Principle in Norway
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4.1 Policies at the Federal Level

This section discusses the major pieces of
legislation dealing with children’s health, toxic
substances, consumer products, air pollution
and the environment. Additional information
on the federal policy framework is provided in
a presentation given at the Ottawa workshop
(see Annex 3, Glover) and in a comparative
analysis of Canadian, US and European
chemicals policies presented at the Moncton
workshop (see Annex 6, Denison and/or the
full report available at www.environmental
defense.org/go/chempolicyreport).

4.1.1 The Canadian Environmental
Protection Act104

The Canadian Environmental Protection Act,
1999 (CEPA 1999) is the primary federal
legislation for preventing pollution in order to
protect the environment and human health
and for promoting sustainable development. A
key aspect of CEPA 1999 is the prevention and
management of risks posed by toxic and other
harmful substances.

Until recently, there was a major distinction
between the way in which the Government
was able to address substances being proposed
for use in Canada (“new substances”) and the
tens of thousands of substances that were
already in commercial use in Canada prior to
the introduction of the first CEPA in 1988
(“existing substances”). The list of existing
substances in Canada is called the Domestic
Substances List (DSL).

Following is an overview of policies in Canada
that are relevant to children’s environmental
health, with an emphasis on the federal
government.

103 ICCA, “Global Product Strategy (GPS)” http://
www.icca-at-dubai.org/dbfiles/Global%20
Product%20Strategy%20Backgrounder%20
Final%2001.27.06.pdf

104 Except as noted, the information in this section
was provided by Environment Canada, via
e-mail to the author, on 22 October 2007.

Participants in Vancouver learned about a
policy initiative of the global chemical
industry. The International Council of
Chemical Associations (ICCA) has
developed a global policy aimed at
strengthening product stewardship within
the chemical industry and with customers
throughout the chain of commerce. The
Global Product Strategy was announced
at the United Nations International
Conference on Chemicals Management
(Dubai, 2006). The Strategy includes:
guidelines for product stewardship,
including ways to make product
stewardship information more publicly
accessible; a tiered approach to risk
characterization and risk management
actions for chemicals in commerce; a
specific focus on working with
downstream customers; and a potential
partnership with international
organization(s) to enhance product
stewardship on a global basis.103

Box 10: International Chemical
Industry Launches Global Product
Strategy
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Since 1994, the federal government has used
CEPA to ensure that no “new substances” are
introduced into Canada before they have been
assessed to determine whether or not they are
toxic or capable of becoming toxic to the
environment or human health (for more
information, see http://www.ec.gc.ca/
substances/nsb).

By contrast, approaches to “existing substances”
were not as comprehensive because regulators
were faced with thousands of substances.
Some substances were developed and
introduced before detailed toxicological
research was routine and some have been in
widespread commercial use for decades. As a
result, the approach in Canada, as in other
jurisdictions, focused on the risks from large-
scale pollutants, such as combustion products
(e.g., dioxins and furans) or releases to water
(e.g., effluents from mills or other facilities).
The Government used panels of scientific
experts to identify pollutants suspected to be
harmful, and then assessed the ecological and
health risks of those substances.

Despite these efforts, prior to the overhaul of
CEPA in 1999, there were still thousands of
chemicals and substances in commercial use
that had not been assessed for the risks they
may pose to the environment or human
health. CEPA 1999 introduced a new regime
for identifying priorities for assessment and
management on a more systematic and
comprehensive basis.

Government of Canada scientists have now
completed a review of the 23,000 “existing
substances”. These substances were categorized
based on the following characteristics
associated with environmental or human
health concerns:
• persistence — the time it takes for a

substance to break down in the
environment;

• bioaccumulation — the tendency for a
substance to accumulate in the tissues of
living beings and be passed up through the
food chain;

105 P. Glover, “Children’s Health and the
Environment: The Canadian Tool Set.”
Presentation at the Ottawa Workshop,
24 January 2007.

• inherent toxicity — whether a substance
is, by its very nature, harmful to human
health or other organisms; and

• greatest potential for exposure — those
substances that have a high potential for
exposure to people in Canada.

The result is that Canada is the only country in
the world to have an information base on the
thousands of “existing substances” that have
been in commercial use (mostly in products or
as components of industrial processes, but also
as industrial emissions) since the 1980s, but
which have not been assessed for the risks they
may pose to humans or the environment. In
the context of this categorization, Health
Canada reviewed available information on
substances’ potential to cause cancer, birth
defects, fertility effects, endocrine disruption,
immune effects and development of children.
Challenges encountered during the
categorization process included outdated data
and data gaps with respect to areas of potential
toxicity and potential for exposure.105

Through these categorization efforts, the
Government has decided that over 85 per cent
of the “existing substances” do not need
further action at this time. More information
than ever before is available on the remaining
15 per cent. Using this information base to set
priorities for further analysis, the Chemicals
Management Plan describes the Government’s
overall approach to assess and manage the
risks associated with the 4,000 priority
substances by 2020 (see section 4.1.2 below).
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A risk assessment is a scientific evaluation of a
substance. This evaluation determines the kind
and degree of hazard posed by a substance to
human health and/or the environment, and
the extent and ways in which humans or the
environment can be exposed to the substance.
To conduct a risk assessment, scientists
consider information available from a variety
of sources, including work done internationally.
As well, computer models can be used to
supplement this information, if required. Risk
assessment allows the Government to identify
whether or not a control is needed, and if so,
risk management will then determine what
type of control is best suited for preventing or
reducing the potential harm.

CEPA 1999 defines “toxic” substances as those
that enter or may enter the environment at
levels or conditions that have or may have a
harmful effect on the environment; are or
could be dangerous to the environment that
life depends on; or are or could be dangerous
to human life or health. These substances are
commonly known as “CEPA-toxic”.

Generally speaking, for in-depth assessments
(in contrast to more streamlined “screening
level” assessments), to make a determination
that a substance is CEPA-toxic based on actual
or potential risk to human health, Health
Canada draws upon toxicological studies to
establish a “Tolerable Daily Intake” (TDI), the
level to which it is believed that a person can
be exposed daily over a lifetime without
deleterious effect. The agency then compares
the TDI (or similar metric) to information on
exposure for various age groups of the
Canadian population. If the estimated intake
of the substance by people in Canada,
including infants and children, exceeds or
could exceed the TDI, the substance is declared
“toxic.” If current estimated exposures are
lower than the TDI, the substance is not
declared “toxic.” It is worth noting that, for its
Priority Substance List assessments, Health
Canada typically did not consider direct
exposures to substances from consumer
products as part of total estimated intake,

although chemicals found in indoor air, which
may arise from consumer products, may have
been included in the estimates.106 In
conducting its assessments of risk for Priority
Substances, Health Canada considers the
potential for adverse effects from chronic
exposure or exposure during critical periods
(e.g., pregnancy) as the most important
factors.107

The Government of Canada has a number of
tools for managing the risks of CEPA-toxic
substances (“risk management tools”) Under
CEPA 1999, the tools are chosen based on a
number of environmental, economic and
social considerations.  Existing controls and
programs within Canada, as well in other
countries, are also taken into consideration.
Examples of risk management tools include:

• regulations, which are enforceable
measures that can restrict the use or release
of a substance, set limits on the
concentrations allowed under various
conditions, or prevent the use of
substances in certain products;

• pollution prevention notices that require
companies to develop and implement
actions to minimize or avoid the creation
of pollution or waste; and

• guidelines or codes of practice that
describe the best ways to manage the use,
release or disposal of a substance.

These risk management tools may be used to
control any aspect of the lifecycle of a toxic
substance — from the design and

106 Health Canada, “Human Health Risk
Assessment for Priority Substances.” www.hc-
sc.gc.ca/ewh-semt/pubs/contaminants/existsub/
approach/substances-single-unique_e.html

107 Health Canada, “Human Health Risk
Assessment for Priority Substances.” www.hc-
sc.gc.ca/ewh-semt/pubs/contaminants/existsub/
approach/substances-single-unique_e.html
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development stage to its manufacture, use,
handling, storage, import, export, transport
and ultimate disposal. For most substances,
CEPA 1999 also requires that risk management
tools be developed and applied within strict
timelines.

The Government of Canada also has
management tools that target toxic or other
substances through voluntary agreements. An
Environmental Performance Agreement (EPA)
is a type of voluntary agreement that is
developed between one or more orders of
government and a company or an industry
sector. It sets out the specific actions to
manage risks from a substance or group of
substances.

The Government of Canada can also require
industry to notify the government prior to any
new activity involving a particular substance.
This type of notice, called “significant new
activity notice,” is a “flag” that is put on a
substance so that any major changes in the
way it is used are reported. In this way,
Government experts can evaluate if the new
use poses a risk to human health or the
environment and, if so, the conditions under
which the new use will be allowed, if at all.

CEPA 1999 is currently under parliamentary
review, a process that is required every five
years. The House of Commons Standing
Committee on Environment and Sustainable
Development recently completed its review of
CEPA 1999. The federal government has issued
an interim reply to the Standing Committee’s
report. The review by the Senate Committee
on Energy, the Environment and Natural
Resources was released in March of 2008.
Information on the CEPA 1999 review process,
including a link to the House of Commons
committee report, can be found at: http://
www.ec.gc.ca/CEPARegistry/review/
CR_Process/default.cfm. The Senate committee
report is available at: http://www.parl.gc.ca/39/
2/parlbus/commbus/senate/com-e/enrg-e/rep-
e/rep06mar08-e.htm#_Toc192304685.

CEPA 1999 may also be subject to amendment
pending the passage of the proposed Clean Air
Act introduced by the federal government in
Fall 2006. The Government also announced its
intention to issue new regulations under CEPA
for certain consumer products and vehicles as
part of its Clean Air Regulatory Agenda.108 For
more on the proposed Clean Air Act and
Notice of Intent to Regulate, see section 7.1.3.

4.1.2 Chemicals Management Plan

In December 2006, the Government of Canada
unveiled its “Chemicals Management Plan”
(CMP). Key objectives of the CMP are:
• to strengthen the existing substances

regime, utilizing the categorization and
prioritization process as a new information
baseline;

• to establish governmental accountability
through, inter alia, enhanced monitoring
and surveillance activities that will
measure effectiveness of regulatory actions
and increased research to ensure that
action is informed by good science;

• to strengthen industry’s role in proactively
identifying and managing chemical risks;
and

• to enhance integration of governmental
activities by coordinating CEPA
implementation with other federal
statutes.109

The Plan, which encompasses some existing
laws and programs, as well as new regulatory

108 Environment Canada, News Release: Canada’s
Clean Air Act Delivered to Canadians.”
October 19, 2006. http://www.ec.gc.ca/
default.asp?lang=En&n=714D9AAE-
1&news=0D48F0BD-3E9E-4ED1-89C5-
B274863E1B6C

109 Health Canada, “Consumer Products,
Chemicals and Child Health.” Presentation at
the Montreal NPC Workshop, 25 September
2007.
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The Plan, which encompasses some existing
laws and programs, as well as new regulatory
and non-regulatory measures, includes the
following elements:
• regulations and enforcement, including

immediate action on five substance
categories: PBDEs (flame retardants),
PFOA (used in some non-stick coatings
and stain repellants), pentachlorobenzene
and tetrachlorobenzenes (impurities or
resulting from waste incineration), and
2-Methoxyethanol (anti-icing agent in  jet
fuels and in chemical/industrial processes);

• a challenge to industry to provide new
information on how it is managing 200
potentially harmful substances;

• restrictions on re-introduction and new
uses through the issuance of Significant
New Activity requirements in Fall 2006 for
approximately 150 high-hazard chemicals
not currently used in Canada, and in early
2007 for an additional 150 highly
hazardous chemicals in current use;

• rapid screening of lower risk chemical
substances, with results released for public
comment in Spring 2007;

• accelerated re-evaluation of older
pesticides, to be completed by 2009;

• mandatory ingredient labelling of
cosmetics, via amended Cosmetic
Regulations brought into force on 16
November 2006;

• regulations to address environmental risks
posed by pharmaceuticals and personal
care products, including working with
stakeholders to complete health and
environmental assessments of more than
9,000 chemical substances used in
products regulated under the Food and
Drugs Act, and to promote proper disposal
of such products (e.g., pharmaceuticals and
personal care products):

• enhanced management of environmental
contaminants (specifically, persistent
contaminants) in food, including
strengthening of Food and Drugs Act
regulations;

• investment in health monitoring,
surveillance and research; and

• good stewardship of chemical substances,
to be achieved by working with economic
sectors to develop and codify sound
management practices.110

The Honourable Tony Clement, federal
Minister of Health, provided participants in
the Ottawa workshop with highlights of the
Chemicals Management Plan, noting Canada’s
prominence as the first country to complete a
categorization of its domestic substances list.
With respect to the industry challenge program
(second bullet above), he characterized its
reverse onus as a sea-change in chemicals
policy: until now government had to prove a
substance unsafe before imposing restrictions,
whereas now for the first time industry must
show that it is using the targeted chemicals
safely or their use will be prohibited.

Several consultative mechanisms are being put
into place, including a multi-stakeholder
group composed of industry, health,
consumer, labor and aboriginal representatives,
to advise on CMP implementation, as well as a
Challenge Advisory Panel to advise on the
industry challenge program, including the
application of precaution.

More information on the Chemicals
Management Plan can be found via the
Chemical Substances Portal at
www.chemicalsubstances.gc.ca and in the
Minister’s speech (see Annex 3).

110 Government of Canada, “Chemical Substances”
website. www.chemicalsubstances.gc.ca
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4.1.3 Pest Control Products Act

Pesticides imported into, sold or used in
Canada are regulated under the federal Pest
Control Products Act (PCPA). Health Canada’s
Pest Management Regulatory Agency (PMRA)
is responsible for administering this
legislation, registering pest control products,
re-evaluating registered products, and setting
maximum residue limits under the Food and
Drugs Act (FDA). Companies that wish to sell a
pest control product in Canada must submit,
for evaluation by PMRA, all the scientific
studies necessary to assess health and
environmental risks, as well as efficacy. The
burden is on the applicant to persuade the
Minister of Health that the health and
environmental risks and value of the pest
control product are acceptable. The toxicity
studies typically required by PMRA include
acute toxicity, subchronic and chronic toxicity,
oncogenicity (carcinogenicity), genotoxicity/
mutagenicity, reproductive and developmental
toxicity including endocrine effects. If the
reproductive and developmental toxicity tests
suggest that they are needed, PMRA also will
request the applicant to submit tests of
developmental neurotoxicity.111 To assess
potential exposure, data to assess exposure in
applicants (either professional or
homeowners) are required, as are data to
assess post-application exposure to various
populations, including children (for more
information, see section 3.1.1). For additional
detail on the risk assessment and risk
characterization process used by PMRA,
including the definition of acceptable levels of
human exposure, please refer to the
presentation given at the Moncton workshop
(see Annex 6, Chan).

The new PCPA came into force in June 2006. It
enshrines into law several existing practices
that afford greater protection to children,

including additional margins of safety to
account for children’s greater exposure and
vulnerability, the consideration of exposures
from multiple sources, and the consideration
of cumulative risks from pesticides with
similar modes of action.112

The new PCPA also brings transparency to the
pesticide assessment process by requiring
PMRA to publish all proposed regulatory
decisions for public comment prior to their
finalization, and by making publicly available
the data that PMRA reviewed to register a
product, once the registration is complete. The
public is consulted for all proposed major
registration decisions, such as new
registrations or major new uses of a pesticide,
re-evaluations or special reviews. The
consultation documents outline major
findings of the evaluations and the proposed
decisions, and are made available to the public
through PMRA’s website. The PMRA also
solicits comments on regulatory policies,
regulatory directives, and guidance documents.
Additionally, under the new Act, a member of
the public can request a reconsideration of a
decision which can result in the establishment
of a review panel to examine the regulatory
decision in question.

The new Act formally established a practice
begun in 1998 by PMRA to require the re-
registration of all pesticides on the market to
ensure their acceptability using current
scientific approaches. The new Act requires the
re-registration of products on a 15-year cycle.
PMRA has initiatives in place to encourage
registration of reduced risk pesticides.113  The

111 Chan, P. “Human Health Risk Assessment for
Pesticides in Canada.” Presentation at the
Moncton Workshop, 31 May 2007.

112 PMRA, “The proposed new Pest Control
Products Act — pest management regulation in
the 21st century.” www.hc-sc.gc.ca/ahc-asc/
media/nr-cp/2002/2002_17bk1_e.html.

113 Information provided by PMRA, via e-mail
correspondence from A. Bérubé, Health
Canada’s Office of Vulnerable Populations, to
the author, 5 March 2008.
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116 PMRA, “Fact Sheet on the Regulation of
Pesticides in Canada.” www.pmra-arla.gc.ca/
english/pdf/fact/fs_pestreg-e.pdf

117 Health Canada, “Quick Reference Guide to the
Hazardous Products Act for Manufacturers,
Importers, Distributors and Retailer — 2006.”
www.hc-sc.gc.ca/cps-spc/pubs/indust/
reference_quide-consultation_rapid/intro_e.html

Act also strengthens the capability of the
government to monitor use of pesticides by
requiring the reporting of sales data.114 The
registrant is required to pass along to the
government any information it receives about
incidents of poisoning (e.g., from consumers,
poison control centers) as well as other
incidents, such as effects on domestic animals
or the environment, or packaging failures that
could result in human exposure or injury.115

PMRA is also exploring new ways of providing
public access to confidential data. A “reading
room” is being piloted whereby members of
the public can review data submitted by
industry. Non-industry participants who were
involved in the pilot, however, noted that
while the reading room is a step in the right
direction, they need more than access to reams
of raw data: they want to have information on
how the data have been evaluated, how the
weight of evidence has been determined, what
the level of confidence in the studies is, what
assumptions were made, etc.

While the federal government (PMRA) is
responsible for the registration and regulation
of pesticides, the provinces/territories control
the sale, transport, use and disposal of
pesticides, as well as the training, licensing and

certification of pesticide applicators and
vendors. Municipalities may have by-laws that
specify when and where pesticides may be
used.116 For example, a growing number of
Canadian cities have by-laws restricting the
“cosmetic” use of pesticides.

4.1.4 Hazardous Products Act

The Hazardous Products Act (HPA) gives Health
Canada the authority to prohibit the import,
sale or advertising of regulated hazardous
products, although relatively few products are
currently regulated. The Act provides the
authority to address “any product, material or
substance that is or contains a poisonous,
toxic, flammable, explosive, corrosive,
infectious, oxidizing or reactive product...
(which) is or is likely to be a danger to the
health and safety of the public; or any product
designed for household, garden or personal
use, for use in sports or recreational activities,
as lifesaving equipment or as a toy, plaything
or equipment for use by children... (which) is
or is likely to be a danger to the health or
safety of the public because of its design,
construction or contents.” Part I of Schedule 1
lists items that are banned under the Act; those
that must meet certain requirements in order
to be legally imported, sold or advertised in
Canada are listed in Part II. There also are
products for which voluntary agreements with
industry have been established.117 Health
Canada issues public warnings and advisories,
and monitors industry recalls of non-
compliant products.

114 PMRA, “Information Note: The New Pest
Control Products Act.” 28 June 2006.
www.pmra-arla.gc.ca/english/highlights/
in20060621-e.html

115 Chan. P. “Human Health Risk Assessment for
Pesticides in Canada.” Presentation at the
Moncton Workshop, 31 May 2007; and Gue, L.
“Children at Risk: Acute Pesticide Poisonings
in Canada.” Presentation at the Moncton
Workshop, 30 May 2007. For information on
the incident reporting regulations, please refer
to: PMRA, “Guidance Document for the Pest
Control Products Incident Reporting
Regulations,” September 2007, or: http://
www.pmraarla.gc.ca/english/legis/aere.html;
http://www.pmraarla.gc.ca/english/appregis/
incidentreportinge.html
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Relatively few products have been regulated
under the Act, which typically has been used
to respond to serious problems (e.g., deaths)
that have occurred. In general, the Act does not
provide for a preventive approach to the
control of potentially risky consumer
products.118

In addition to the provisions and regulations
of the Hazardous Products Act, non-food
consumer products are also subject to the
Consumer Packaging and Labelling Act with
respect to bilingual labelling, false and
misleading representations and net quantity
representations.

The Hazardous Products Act is currently under
review, with a view to its renewal. Health
Canada is undertaking a range of measures to
modernize and strengthen the Act.119 Some
participants in the Montreal and Vancouver
workshops called for the addition of product
recall powers under the Act, and discussed
other possible amendments, such as better
integration with CEPA (specifically, to require
regulation/elimination of CEPA-toxic
chemicals in consumer products), expanded
labeling requirements, and the creation of a
“duty of care” to make manufacturers and
importers responsible for the safety of their
products.

4.1.5 Food and Drugs Act

The Food and Drugs Act (FDA) applies to all
food, drugs, cosmetics and medical devices
sold in Canada, whether manufactured in
Canada or imported. The Act and its
regulations specify safety requirements,
including but not limited to the composition,

labelling and manufacturing of food, drugs,
cosmetics and medical devices. Food additives
undergo pre-market review to determine their
safety. These assessments take into account all
segments of the population, including
children. With a few exceptions, food additives
are prohibited from use in foods intended for
infant consumption. Regulations prohibit the
sale of packaging material that may impart a
potentially hazardous substance to the food,
and scientists from Health Canada’s Food
Directorate conduct assessments to verify the
safety of such materials. Regular monitoring
and surveillance activities and health risk
assessments are conducted on foods sold in
Canada and, if a health risk is identified,
action is taken to remove the food in question
from the market.120

CEPA 1999 amended the Food and Drugs Act by
giving the Government the power to issue
regulations “respecting the assessment of the
effect on the environment or on human life
and health of the release into the environment
of any food, drug, cosmetic or device, and the
measures to take before importing or selling
any such food, drug, cosmetic or device.”121 In
November 2006, new regulations came into
force requiring ingredient labelling of
cosmetics.

118 Primer, p. 92.
119 Health Canada, “Consumer Products,

Chemicals and Child Health.” Presentation at
the Montreal NPC Workshop, 25 September
2007.

120 Written comments provided by John Salminen,
Chief, Chemical Health Hazard Assessment
Division, Food Directorate, Health Canada.
January 2007.

121 Environment Canada, Environmental Acts and
Regulations. Food and Drugs Act.
www.environnement-canada.ca/EnviroRegs/
Eng/SearchDetail.cfm?intAct=1047
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122 Burrows, M., Labour Environmental Alliance
Society (LEAS). Information provided via email
to the author. 19 October 2007.

Participants in the National Policy
Consultation stressed the importance of
avoiding maternal exposures to toxic
substances, during pregnancy, nursing
and throughout childbearing years, in
order to protect the developing fetus and
child.

Paternal exposures, as well, can have
adverse effects on fetal and child health.
Regulations are in place at the provincial
territorial level and federally to protect
workers’ rights to a safe and healthy
workplace environment. British Columbia
affords the strongest protection to its
workers by giving them the right:

to know that there are hazardous
chemicals in their workplace;

to participate in how those chemicals
are eliminated or substituted, or how
the employee can be protected from
exposures (by re-assignment or
personal protective gear);

to refuse to be exposed to
carcinogens, reproductive toxins or
sensitizers; and

with no discrimination.

Box 11: The Role of Occupational Health and Safety Regulations in Protecting Fetal and
Child Health

Federal Workplace Hazardous Materials
Information System (WHMIS) regulations,
which prevail everywhere in Canada
unless provincial territorial regulations are
more stringent, provide for workers’ rights
to know, to participate, and to refuse
dangerous work.

Protecting children from the often
permanent effects of in utero exposures
to toxicants will entail supporting
prospective parents in exercising their
right to be protected from toxic exposures
in the workplace.

Workers in schools and other locales
frequented by children who exercise their
right to not be exposed to toxicants are, at
the same time, protecting children from
such exposures. For example, the school
custodian who refuses to use a rug
cleaner that contains a known carcinogen
is taking an action that will also protect
the students.122
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4.2 Provincial/Territorial and
Municipal Policies

Responsibility for environmental and public
health protection is shared among all levels of
government. The provinces and territories have
a large role in the enforcement and
implementation of environmental laws and
the provision of health care services. They also
carry out some monitoring and research, as
well as public education and outreach. Of note
at the municipal level is the use of by-laws to
create healthier environments, particularly
those restricting the use of pesticides and
banning smoking in public spaces. Municipal
zoning also can have a strong influence on
environmental health. The proximity of
industries to population centers, and the
degree to which residential areas promote
walking, as opposed to car use, are examples of
zoning decisions that affect environmental
health. Public transit decisions also are made
at the municipal level.

The Canadian Council of Ministers of the
Environment (CCME) is a mechanism for
federal/provincial/territorial cooperation. In
1998, CCME adopted the CCME Policy
Statement for the Management of Toxic
Substances to foster cooperation among
federal, provincial and territorial governments
in the identification, assessment, screening
and management of toxic substances of
national priority concern. The Policy centers
on CEPA’s chemical-by-chemical approach and
can lead to the development of Canada-wide
control strategies. CCME has established
Canada-wide standards for a few toxic
substances, namely mercury, benzene and
dioxins/furans, as well as particulate matter
and ground-level ozone. Canada-wide
standards include numeric limits and
timelines for attainment.123

In 2006, CCME adopted principles of
cooperation on children’s health and
environment, in which the Ministers of Health
and Environment recognized that children
require special protection and agreed that:
“prevention of exposures is fundamental to
protecting children’s health; best available
science will play an integral role in the process
of making decisions about children’s
environmental health; children’s
vulnerabilities will be considered in
developing environmental and health
regulations, policies and standards; and
targeted environmental and health regulations,
policies and standards may be required to
protect children’s health.”124

Established in 2004, the Federal-Provincial-
Territorial Committee on Health and
Environment (CHE) is the interjurisdictional
forum for joint action on health and
environment issues of national interest. CHE
forms a collaborative node between the health
and environment sectors, with CCME and the
Pan-Canadian Public Health Network as its
parent organizations. Its membership is drawn
from health and environment departments
across Canada. CHE aims to increase capacity
in Canada to address issues related to the
relationship between the physical
environment and health within a population
health approach, and to facilitate integration
of health and environment issues at the
national level.

123 Canadian Council of Ministers of the
Environment (CCME) website: www.ccme.ca

124 CCME, “Principels of Cooperation on
Children’s Health and the Environment.”
June 2006. http://www.ccme.ca/assets/pdf/
children_principles_e.pdf
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Children’s health and the environment has
been a priority for CHE since its inception.
CHE’s Children’s Task Group develops and
assists in the implementation of collaborative
interjurisdictional actions to reduce the risk to
children’s health from key risks in the physical
environment. These actions include:
• identifying key environmental risks to

children’s health;
• evaluating the status of children’s

environmental health;
• assessing the exposure of children to

environmental hazards and related
health effects;

• identifying, recommending, and/or
developing interventions and tools to
improve children’s environmental health;
and

• promoting the sharing of knowledge
related to children’s environmental health.

Jennifer Maxwell, Chair of the Children’s Task
Group, provided additional information on
the activities of the CHE and its Children’s
Task Group during the Ottawa and Vancouver
events (see Annexes 3 and 8).

4.3 What Other Countries Are
Doing

The results of a review of governance
instruments in OECD countries, presented
during the Ottawa workshop, revealed that
very few countries have laws specifically aimed
at protecting children from environmental
risks. The study revealed that while most
industrialized countries have laws and
regulations addressing the protection of the
fetus from radiation, the composition of infant
formula, labelling of noxious substances and
childproofing for dangerous substances and
items, most countries do not have laws or
regulations addressing the protection of child
health from air pollution and the indoor
environment, electromagnetic radiation,
synergistic effects of chemicals, or new or
untested chemicals. Nor do countries typically
have processes in place for protecting child
health in the face of scientific uncertainty (see
Annex 3, Spady). There are differences,
however, in how countries and regions are
addressing chemical regulation. Highlights of
various approaches are provided below.

4.3.1 Regulation of Chemicals

Some important similarities and differences
exist between the chemicals laws and policies
in Canada as compared to those in the United
States and Europe.

Existing substances

The Registration, Evaluation, Authorisation
and Restriction of Chemicals (REACH)
legislation in the European Union (EU)
essentially eliminates the distinction between
“new” and “existing” substances by requiring
registration of any chemical that is produced
or imported in quantities greater than one
tonne per year (excluding polymers). This
serves to address the legacy of chemicals that
were “grandfathered” as existing chemicals and
for which test data are scarce. Reversing the
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burden of proof, the law will require the
proponent to gather test data and assessments
to demonstrate adequate safety (with the
extent of testing and assessment varying
depending primarily on the quantity
produced). This is a shift from the past regime
in the EU, and in current US and Canadian
regimes, in which little testing was required
and the authorities were responsible for
assessment and risk management decisions.125

Simply put, REACH adopts a policy of “no
data, no market.”126

Neither the Toxic Substances Control Act
(TSCA) in the United States nor CEPA require
industry to prepare test data for existing
chemicals unless a specific rule or notice is
published requiring such information,127

although they both have provisions that
require manufacturers, importers, processors
and distributors of chemicals to promptly
submit any new information that may indicate
that a chemical could pose a risk to health or
the environment.128

Recently, Canada has taken an important step
in addressing existing chemicals by completing
a categorization of all of the substances on its
Domestic Substances List, based on which
priorities for further assessment have been set
(see section 4.1.1 for more information).

New substances

For new chemicals, under TSCA the EPA has a
single 90-day review period (which can be
extended for 90 additional days) to make its
determination in response to a chemical
notification. No up-front data set is required,
however, and in most cases, notifications are
not accompanied by any test data. The EPA,
therefore, typically relies on estimation models
in making its determinations. Once the
chemical has been reviewed and production
commences, it is added to the TSCA inventory,
and any other producer may market or use
that chemical with no notification, unless EPA
has issued a significant new use rule, which it
does in about seven per cent of the cases.

In Canada, by contrast, data are required to
accompany a new chemical submission, with
more data required as production of the
chemical increases or if certain exposure
criteria are met. However, unlike the standard
practice under REACH (which can be waived
in some cases), the new substances
notification regulations in Canada do not
require developmental toxicity data, even for
the highest production volume chemicals,
unless Health Canada identifies a specific
concern and requests the data. A chemical is
added to the DSL once the highest tier of
notification has been reached, and the
chemical has been reviewed by government
and production authorized without condition.
Otherwise, each producer of the chemical
must submit a notification to the government.

As noted above, REACH utilizes a “no data, no
market” approach that applies to both existing
and new substances. Under REACH, there is
no mandated governmental review of
chemical notifications (termed
“registrations”), with the exception of an
administrative “completeness check.” Three
weeks after a producer has submitted a
registration, it may commence production of

125 US Government Accountability Office (GAO),
“Chemical Regulation: Approaches in the
United States, Canada, and the European
Union. (GAO-06-217R Chemical Regulation)

126 Denison, R. “Not That Innocent: A Comparative
Analysis of Canadian, European Union and
United States Policies on Industrial
Chemicals.” Presentation at the Moncton
Workshop, 31 May 2007.

127 US Government Accountability Office (GAO),
“Chemical Regulation: Approaches in the
United States, Canada, and the European
Union. (GAO-06-217R Chemical Regulation)

128 Section 8(e) of TSCA www.epa.gov/opptintr/
tsca8e/; and CEPA, Section 70 www.ec.gc.ca/
CEPARegistry/the_act/Download/
CEPA_Full_e.htm
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the substance.129 Any government review only
occurs later on a separate track (under
“Evaluation,”) and is expected to extend only
to a small subset of all registered chemicals.

Risk management decision-making

A striking distinction between REACH and the
chemicals legislation in Canada and the
United States is the way in which risk
management decision-making occurs. Under
REACH, industry not only has the
responsibility for testing chemicals and
demonstrating a “reasonable assurance of
safety,” but also is charged with determining if
a risk is significant, deciding which risk
management measures, if any, need to be
applied, and communicating those measures
downstream to their customers and ensuring
that the risk management measures are
followed. Under REACH, government only has
an oversight role in risk management decision-
making, in contrast to the conventional
approach in which government holds primary
responsibility either for characterizing and
managing risk or for evaluating the adequacy
of this work when it is submitted for approval
decisions. REACH is also charting new waters
by mandating the flow of information along
the supply chain, with producers required to
provide users with risk information, and users
required either to provide producers with use
data or to fulfill REACH requirements
themselves.130

Another important difference among
countries’ various approaches is the
consideration of costs and benefits in deciding
upon risk management actions. Under TSCA,
EPA must demonstrate that the costs of any
risk management action are outweighed by the
benefits in order to demonstrate that a risk is
unreasonable, and must demonstrate that it
has selected the least burdensome option that
will adequately protect against the risk. Given
the high hurdles that this presents, and the
manner in which the courts have interpreted
the concept of unreasonable risk under TSCA,
the EPA has infrequently attempted to use this
authority, with the result that only five
chemicals have been regulated under this
provision in the past thirty years.131 In Canada
and the European Union, the costs of control
actions must be considered, but these costs are
not factors in determining whether to control
a chemical. CEPA does not require that the
least burdensome measure be selected.132

Unlike under TSCA, the determination that a
chemical is “CEPA toxic” is separate from the
decision-making process regarding viable risk
management options. Importantly, under
CEPA, the potential that a chemical poses an
undue risk can be used in characterizing it as
CEPA-toxic, in addition to a determination of
actual risk.133

129 Denison, R. “Not That Innocent: A Comparative
Analysis of Canadian, European Union and
United States Policies on Industrial Chemicals.”
Presentation at the Moncton Workshop,
31 May 2007.

130 Denison, R. “Not That Innocent: A Comparative
Analysis of Canadian, European Union and
United States Policies on Industrial
Chemicals.” Presentation at the Moncton
Workshop, 31 May 2007.

131 Denison, R. “Not That Innocent: A Comparative
Analysis of Canadian, European Union and
United States Policies on Industrial
Chemicals.” Presentation at the Moncton
Workshop, 31 May 2007.

132 US Government Accountability Office (GAO),
“Chemical Regulation: Approaches in the
United States, Canada, and the European
Union. (GAO-06-217R Chemical Regulation)

133 Denison, R. “Not That Innocent: A Comparative
Analysis of Canadian, European Union and
United States Policies on Industrial
Chemicals.” Presentation at the Moncton
Workshop, 31 May 2007.
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REACH favors substitution of chemicals that
are carcinogenic, mutagenic or toxic to
reproduction, persistent, bio-accumulative and
toxic, or very persistent and very bio-
accumulative, but will issue authorizations for
such substances on a use-by-use basis if their
benefits are shown to outweigh their risks and
suitable alternatives do not exist.134

Public access to information is another point
of contrast among the chemicals policies of
Canada, the United States and the European
Union. According to one Moncton speaker, an
important legacy of REACH is likely to be the
amount of chemicals information — including
data on chemicals, as well as governmental
decisions — that it puts into the public
domain, empowering all actors in civil society
to review and act on that information (see
Annex 6, Denison).

For additional information on the
commonalities and differences among CEPA,
REACH and TSCA, readers are encouraged to
review the presentations given at the Moncton
event (see Annex 6, Denison) and at the
Ottawa workshop (see Annex 3, Cooper).

134 Euractiv.com, “Chemicals Policy Review:
REACH.” 13 December 2006.

135 Swedish Environmental Protection Agency,
“Sweden’s 16 Environmental Objectives.” April
2006. http://www.miljomal.nu/las_mer/
infomaterial/broschyrer/dokument/
FolderPDFeng06.pdf

Participants in the Vancouver workshop
noted Sweden’s progressive approach to
sustainable development. The Swedish
Parliament has adopted 16 environmental
quality objectives related to promoting
human health, protecting biodiversity and
the natural environment, preserving
cultural heritage, maintaining long-term
ecosystem productivity and ensuring wise
management of natural resources. The
overall goal is that, in one generation, the
major environmental problems facing the
country will have been solved. This
means that all necessary measures must
be taken by 2020, with the exception of
climate change for which the target date
is 2050. Reaching this ambitious “one
generation” goal will require involvement
of all sectors of civil society, as well as
collaboration with other countries. Among
the 16 objectives is to achieve a “non-
toxic environment.” This is defined to
mean that “the environment must be free
from man-made or extracted compounds
and metals that represent a threat to
human health or biological diversity.”135

Sweden has long been a leader in the
area of toxic chemicals (for more
information, see the Swedish Chemical
Inspectorate (“KEMI”) website at:
www.kemi.se).

Box 12: Sweden’s “One generation”
goal
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136 US EPA, “Accomplishments under the Food
Quality Protection Act (FQPA).” 3 August 2006.
www.epa.gov/pesticides/regulating/laws/fqpa/
fqpa_accomplishments.htm

4.3.2 Review and Regulation of
Pesticides

The passage in 1996 of the US Food Quality
Protection Act (FQPA) set a new direction for
the evaluation and management of pesticides.
The FQPA introduced an extra safety factor in
its risk assessments to be more protective of
child health, as well as requiring the
assessment of aggregate exposures (e.g., from
food, water, home use, occupational
exposures) and cumulative risks from groups
of pesticides with similar modes of toxicity.
The FQPA gave EPA ten years to reassess the
thousands of existing pesticide tolerances and
to make determinations regarding the re-
registration of existing pesticides. This work
has been largely completed.136 In June 2006,
Canada’s new Pest Control Products Act came
into force and codified into law protections
similar to the FQPA (i.e., additional safety
factors to protect children, the consideration
of multiple routes of exposure, and an
accounting for cumulative risks from pesticides
with similar modes of action).

In the European Union, as well, changes are
underway on how pesticides are assessed and
regulated. In July 2006, the European
Commission presented a proposed strategy on
the sustainable use of pesticides. As part of this
strategy, a regulation has been proposed that
would strengthen the health and
environmental criteria against which pesticides
are assessed. Active ingredients approved at the
EU level would appear on a positive list: all
others would be banned by default. While
currently active ingredients are approved at the
EU level and pesticide products are approved
by member states, the new regulation would
mandate mutual recognition of pesticide

product authorizations among member states
within common geographical areas. The
proposed regulation also promotes the search
for safer substitutes through the creation of a
“candidate list” for substitution, and includes
a general ban on aerial spraying. Both industry
and environmental groups are critical of the
proposed regulation. Industry fears that it will
mean the cancellation of products already on
the market. Environmental groups are
concerned that the proposed rule will
encourage pesticide manufacturers to go
“country shopping” to gain authorization for
their products and access to big markets.137

4.3.3 Application of the Precautionary
Principle

The precautionary principle has featured in a
number of international and national policy
statements, most notably in Europe. Europe
appears to be far ahead in the application of
precaution with respect to chemicals
management. A speaker at the Ottawa
workshop shared the view that this may be a
reaction to regulatory failures to protect public
health from risks, such as “mad cow” disease,
which the public attributed to laws that were
insufficiently proactive. This has helped create
the public appetite and political will for
precautionary measures (see Annex 3,
Cooper).

While Canada has applied the use of safety
factors as a measure of precaution in its risk
assessment framework for chemicals, some
countries, such as Sweden, have taken
precaution several steps further, The Swedish
Chemicals Committee has taken a strong,
precautionary stance against chemicals that are
persistent and bioaccumulative. Recognizing

137 EurActiv, “EU Braces for Pesticides
Clampdown.” 20 October 2006.
www.euractiv.com/en/environment/eu-braces-
pesticides-clampdown/article-156725



CPCHE / Pollution Probe

—— Report of the National Policy Consultation on Children’s Health and Environment ——

83

142 For more information, see
http://www.chem.unep.ch/saicm/

143 http://ec.europa.eu/health/ph_determinants/
environment/Pollution/CEHAPE_en.htm

138 US EPA, “Accomplishments under the Food
Quality Protection Act (FQPA).” 3 August 2006.

139 Hooper, K., She, J. “Lessons from the
Polybrominated Diphenyl Ethers (PBDEs):
Precautionary Principle, Primary Prevention,
and the Value of Community-Based Body-
Burden Monitoring Using Breast Milk.”
Environmental Health Perspectives. Volume
111, Number 1, January 2003.

140 Swedish Chemicals Inspectorate (KemI),
National Implementation Plan for the Stockholm
Convention on Persistent Organic Pollutants
for Sweden. April 2006.

141 Wahlström, B. Swedish Strategy Towards the
Release of POPs. www.chem.unep.ch/pops/
POPs_Inc/proceedings/stpetbrg/bostrategies.htm

www.epa.gov/pesticides/regulating/laws/fqpa/
fqpa_accomplishments.htm

that waiting for evidence of harm is not
prevention, the committee stated that known
or suspected toxicity is not a criterion for
taking action against organic synthetic
substances that are persistent and liable to
bioaccumulate. Such chemicals, the
Committee stated, should not be used at all.138

Sweden’s action on PBDEs is a case in point.
Upon finding that levels of PBDEs in human
breastmilk had been doubling every five years
over more than two decades, Sweden imposed
regulations on these widely-used flame
retardants.139 Sweden’s Environmental Code,
which came into force in January 1999,
requires that anyone — be it a corporation or
an individual — who takes a measure must
ensure that such action will not harm health
or the environment. This means that
precautionary measures must be taken as soon
as there is reason to believe that injury to
human health or the environment may occur.
Absence of complete scientific evidence that
harm would result cannot be used as an excuse
for failing to take preventive measures.140

A number of international commitments,
including the Stockholm Convention on POPs
and the Esbjerg Declaration regarding
protection of the North Sea,141 cite the
precautionary principle.

4.4 International Activities and
Policy Commitments

International attention to the nexus between
environmental quality and child health is
growing. World leaders have issued policy
statements on children’s environmental health
in a number of policy forums, including the
G-8, the Intergovernmental Forum on
Chemical Safety (IFCS), the Health and
Environment Ministers of the Americas
(HEMA) and the North American Commission
for Environmental Cooperation (CEC). A
number of United Nations bodies are actively
addressing aspects of children’s environmental
health issues, most notably the World Health
Organization (WHO) with its “Healthy
Environments for Children Alliance” (HECA).
The United Nations Environment Programme
(UNEP) has led the development of several
important conventions that address chemicals,
including the Stockholm Convention, and has
programs aimed at specific substances of
global concern, such as mercury. UNEP is also
leading a first-ever global effort towards a
strategic approach to integrated chemicals
management (SAICM).142 In Europe, a
“Children’s Environment and Health Action
Plan for Europe” (CEHAPE) was adopted at
the fourth Ministerial Conference on Health
and Environment in June 2004 in Budapest.
Countries will develop national action plans
to address regional development goals, which
include water and sanitation, accidents and
injuries, ambient and indoor air quality, and
physical and chemical risks.143

For a summary of key international policy
commitments, see pp. 79–80 in the Primer.
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The transference of scientific findings into the
realm of policy-making and, conversely, the
influence of policy needs on the direction of
scientific research were topics of discussion
throughout the National Policy Consultation,
particularly in Edmonton.

5.1 From Science to Policy

The path from science to policy is neither
straight nor predictable. While, generally
speaking, science plays a key role in helping to
define the policy agenda, worthy scientific
findings may not always trigger political
attention and policy action. For example, a
lack of policy response to a research finding
may occur simply because the timing was not
fortuitous. In some cases, policy decisions are
taken in response to the political imperatives
of the day and are not necessarily based on or
supported by scientific evidence. Policy-makers
may decide to place priority on other societal
goods, such as economic interests. One
speaker talked about the windows of
opportunity to move a public health issue or
policy forward that can occur following a
public health disaster, such as SARS. Risk
perception is another factor, suggested another
Edmonton speaker, that may affect the degree
to which scientific findings influence the
policy-making process. Another speaker talked
about the indirect effect of scientific findings
on policy, comparing individual findings to
glasses of water that help fill a pitcher. It is the
full pitcher that is able to move policy forward.

Edmonton participants talked about the
challenges of knowledge translation. Some
spoke of the need for researchers to proactively
communicate their findings into the policy

5. Knowledge Translation and the Science-Policy
Interface

realm, noting that publishing in scientific
journals is not enough to effectively reach
policy-makers. The use of human images and
story-telling were noted as powerful means of
transferring research findings into the
political/public consciousness. Some
participants cautioned about values and
interpretation, noting that scientists have their
own viewpoints and biases that may or may
not be shared by policy-makers. It is important
to keep the facts separate from beliefs, and to
think about what assumptions or beliefs your
target audience might be bringing to the table.
Results need to be conveyed in plain language,
without jargon and with adequate explanation
of the degree of uncertainty. Researchers, it was
suggested, should engage decision-makers
early on in the research process so that they are
not taken by surprise by the findings and thus
are better able to constructively respond.
Participants also noted that researchers can
play a role in policy development and
implementation by identifying options and
defining the range of possible outcomes, and
by evaluating results once a policy has been
put in place.

In Montreal, participants spoke of the
challenges to policy-making that arise when
different players arrive at differing, and even
opposing, viewpoints in light of scientific
evidence. An example noted by a Montreal
speaker was the juxtaposition between a
statement by 38 scientists warning that the
levels of Bisphenol A in people have already
reached levels causing effects in laboratory
animals, and the conclusions drawn by
another researcher that Bisphenol A does not
leach out of plastic water bottles, thereby
calling into question what has been assumed
to be a main source of exposure. How can we,
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as a society, proceed with finding policy
solutions when the stakeholders are living in
“two solitudes” with respect to their
interpretation of the evidence? What sort of
process or thinking is needed to overcome this
divide and provide policy-makers with clear
scientific information?

5.2 Policy-driven Research

The science-policy interface can work in the
opposite direction, as well. Researchers may
investigate an issue because it is of public
concern and is high on the agenda of policy-
makers. Some Edmonton participants noted
the responsibility of policy-makers to inform
the research community about the data gaps
that are hindering their ability to develop
appropriate policies. Having policy-makers
engage on the question of funding priorities is
one way to foster research that addresses
policy needs.

5.3 Strengthening the Cross-talk
between Researchers and
Policy-makers

Better communication and coordination are
needed to strengthen the science-policy
interface, stressed participants in Edmonton.
The lack of experience in and mechanisms for
achieving successful ‘cross-talk’ between the
two realms can limit the incorporation of
science into policy and, similarly, can reduce
the likelihood that science will address the
issues that are of greatest interest to policy-
makers. There were several recommendations
to help overcome this disconnect. Some
suggested that a forum be established for
convening policy-makers and researchers on a

periodic basis to discuss emerging issues and
priorities. Multidisciplinary educational
programs and professional training
opportunities, such as secondments or staff
exchanges, would help build people’s skills at
bridging the science-policy divide by
enhancing understanding of the realities and
driving forces within each realm and by
increasing familiarity with the ‘language’ used
by scientists and policy-makers, respectively.
Effective, two-way communication was
recognized as vital. Other measures, such as
having policy-makers co-fund research
projects, can help ensure that policy-makers
are invested in the research process and are
more receptive and willing to act upon the
findings.

Another aspect of the science-to-policy
interface is the ability of the scientific
community to convince policy-makers to
invest in long-term research. Some suggested
that ambitious research agendas need to be
divided into ‘bite-sized’ pieces that can be
readily digested. There is a reluctance to make
long-term commitments, particularly for
expensive endeavors. It is also important to be
able to convey the importance of the work in a
succinct manner. As a speaker in Edmonton
put it, “You get one page for the minister, the
minister gets at best five sentences for the
cabinet colleagues, and the prime minister and
the minister get, at best, three sentences for the
caucus. If you can’t do it in those three
sentences, it isn’t going to happen.”144

144 Keough, K. “Children’s Environmental Health
Research: Challenge and Opportunity.”
Presentation at the Edmonton Workshop,
18–19 April 2007.
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Participants in the National Policy
Consultation stressed the need to build
capacity to effectively address the multi-faceted
challenge of improving children’s
environmental health in Canada. There are
opportunities for improvement in nearly all
realms, from increasing the cadre of
environmental health researchers, to ensuring
that coordinating mechanisms and decision-
making frameworks are in place, to engaging
parents, service providers and children through
education and empowerment.

6.1 Building Scientific Research
Capacity

Many of the participants in the National Policy
Consultation to date hold the view that
human resources and institutional capacities
in the field of environmental health, including
children’s environmental health, are
inadequate. Participants in the Ottawa and
Edmonton workshops stressed the need for
more funding and greater opportunities in the
field to attract young researchers to the
discipline. Ottawa participants suggested the
establishment of an institutional “home” for
environmental health research, such as the
creation of a new institute within CIHR, while
in Edmonton there were recommendations to
convene a multi-disciplinary and multi-
jurisdictional task force to develop a detailed
research agenda through which children’s
environmental health research priorities could
be established and systematically addressed.
Creating networks for cross-disciplinary
dialogue and interaction among researchers
was seen as a worthy pursuit. In this context, it
was noted that CIHR is working to promote a
nationwide network on environmental health,
in recognition that no one university has a full

6. Building Capacity for a National Children’s Health
and Environment Agenda in Canada

suite of capacities. The need for more research
funding opportunities was a strong and
consistent message.

Some participants discussed ways to ensure
that CIHR spending on environmental health
research is increasing on a trajectory that is
commensurate with increasing public concern
and the imperatives of the policy-making
process. Issuing a periodic, public report on
how much research investment is taking place
could be one means of ensuring accountability
and tracking progress.

Participants also spoke of the need for stronger
educational programs; in particular, programs
that combine disciplines (e.g., toxicology,
epidemiology, statistics, social sciences,
computer sciences, policy), in order to build
the diverse skills needed to address
environmental health research challenges.

6.2 Strengthening Coordinating
Mechanisms and Decision-
making Frameworks

As noted above, the question of an
institutional framework for (children’s)
environmental health research was raised at
numerous points in the National Policy
Consultation process. Creating a dedicated
institute within CIHR was one suggestion;
convening a task force to craft a national
research agenda was another. Yet another was
for a task force with a broader mandate to
define a comprehensive agenda for children’s
environmental health, including expansion of
research, but also addressing institutional
issues, policy needs and decision-making
frameworks. If a task force is to be created, a
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suggestion that garnered considerable support
in Edmonton, it would need to be endowed
with sufficient authority and resources — and
accountability — in order to be effective. Its
mandate should flow directly from the
ministers of health and environment, and
from the Prime Minister. A common theme
among the suggestions from many participants
was the notion of convening actors (e.g.,
multiple jurisdictions and agencies) and
stakeholders to define priorities and
coordinate actions. One speaker noted the
benefits of having a focal point that is the
identifiable entity to which the public can turn
to press for more action and to ensure
accountability.

On the policy side, some participants
suggested that an institutional home of some
sort is needed to coordinate governmental
action on children’s health and the
environment, with an office of children’s
health and the environment, such as that in
the United States, as one possible model.

Participants frequently pointed to the
challenges of coordination among the various
levels of government, among different
governmental departments and, to some
extent, among stakeholder groups. The need
for better coordination in the implementation
of federal statutes — such as the use of CEPA
and HPA to regulate toxic substances in
consumer products — was also raised. The
federal structure of Canada can lead to
diffusion of programmatic and fiscal
responsibility and lack of clarity on mandates
and decision-making processes. It is often the
case that the federal government, provinces/
territories and local governments share
responsibility for a given issue. Finding ways to
get all levels of government aligned on a given
issue — in order to capitalize on relative
strengths and avoid gaps or overlaps — is
therefore important. Others cautioned,
however, that trying to over-orchestrate things
can stifle innovation and action and that, to
some extent, it is best to “let chaos reign.”

Participants also talked about the need for
greater clarity and transparency in decision-
making processes. Public and community
right-to-know is another theme that emerged
at several points during the National Policy
Consultation. Programs such as the NPRI were
recognized as valuable tools for providing
Canadians with information about pollution
sources and amounts in their communities.
Transparency in decision-making processes is a
key aspect of public right-to-know. The public
and stakeholders need to know how decisions
are being made if they are to be able to
effectively engage.

Numerous participants spoke about the need
to engage all stakeholders in the process of
framing issues and identifying options.
Without an understanding of the drivers and
constraints faced by all relevant actors, it is
difficult to come up with feasible and effective
policy decisions. Thus, multi-stakeholder
consultations and dialogue are important.

A government official in the Vancouver
workshop updated participants on steps being
taken by Health Canada to build the capacity
of the voluntary sector to effectively participate
in the implementation of the Chemicals
Management Plan. A three-year contract was
recently awarded to provide NGOs with access
to expertise, and Health Canada recently
issued a request for proposals for a Canadian
health network, similar to the Canadian
environmental network, to foster interaction
among health groups.145

145 Milburn-Hopwood, S. Comments during the
Vancouver NPC Workshop, 23 November
2007.
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6.3 Education and Training for
Service Providers, Parents,
Caregivers and Children

Doctors and other medical health
professionals, parents, daycare providers,
teachers and others play important roles in
caring for children, and thus are often well
placed to protect them from potential
environmental risks and/or identify health
effects that may have an environmental
dimension. Participants in the Ottawa
workshop stressed the need to strengthen —
and in some cases institutionalize —
education and training for people in these
roles. Toronto participants also pointed out
that heavy workloads and competing priorities
can be barriers that prevent public health
workers, doctors, nurses, school administrators
and others from effectively engaging on
environmental health issues.

Ottawa participants noted that the future of
our environment and the health of generations
to come will depend not only on our actions
but also on the values, knowledge and
understanding we instill in our children,
thereby highlighting the importance of
childhood education.

Education, public engagement and community
‘right-to-know’ were themes that emerged
from the Toronto and Montreal workshops.

6.3.1 Health Professionals

Education and Training

Health professionals, including doctors, nurses
and public health workers, are well positioned
to contribute positively to children’s
environmental health. For most people, they
are a highly trusted source of information, and
thus are the ones to whom many people turn
for advice on how to protect children from
environmental threats. They are in a good
position to promote awareness of
environmental hazards, to identify and report

on environment-related health effects in
individuals, and to recommend interventions
to protect against environmental hazards (e.g.,
removal of lead sources from the home). They
are also well placed to contribute to research
into the effects of the environment on child
health and the effectiveness of interventions.

At the same time, health professionals
generally do not have access to the education,
training and resources needed to effectively
fulfill these functions. For most doctors, the
time devoted to instruction on environment-
health interactions amounts to only a handful
of hours over the many years required to
complete a medical education. Anecdotal
evidence suggests that environmental
education requirements for medical students
in Canada remain virtually non-existent.
Participants noted that people with an
environmental health concern are often
advised to “Ask your doctor”, when in reality
our health care professionals generally are not
equipped with the knowledge, skills or
resources needed to adequately respond to
such concerns. A survey conducted in Alberta
found that more than nine out of 10 health
care professionals believe that there is a need
for better education and more resources on
environmental health.146

Some activities to educate health professionals
on environmental health issues are underway,
such as the Ecosystem Health program at the
University of Western Ontario. The World
Health Organization has developed training
modules for health professionals on
environmental health issues.147 The Canadian

146 Buka, I., Rogers, WT, Orsornio-Vargas, AR,
Hoffman, H, Pearce, M., Li, YY. “Paediactrics
and Child Health,” Journal of the Canadian
Paediatrics Society; April 2006. Reported by
I. Buka during the Edmonton workshop, 18–19
April 2007.

147 World Health Organization, Children’s Health
and the Environment: WHO Training Package
for the Health Sector.
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Institute of Child Health (CICH), with support
from US EPA, has been using these modules to
conduct “train the trainer” programs in
Canada, Argentina, Chile, Paraguay and
Uruguay.148  The International Joint
Commission’s Health Professionals Task Force
developed an environmental health
curriculum for family medicine that includes a
focus on pediatric health.149 In the United
States several health professional training
initiatives are underway, including, for
example, a program of the American Nurses
Association (ANA) that provides continuing
education to practicing nurses in the area of
pediatric health and the environment.150

Health Canada has recently contracted the
University of Toronto, Centre for the
Environment, to examine the nature and
extent of health and the environment curricula
in post-secondary education, identify gaps and
needs, and develop recommendations for
consideration by Health Canada and its
partners. The emphasis is on the education
and training of health professionals and health
and environmental researchers. Children’s
environmental health is a particular area of
focus.151

Environmental Health History-Taking

Interviewing patients (or their parents) to find
out what types of environmental toxicants
they might be exposed to — i.e., environmental
health history taking — can be a valuable tool
in the prevention, diagnosis and treatment of
environmentally-mediated health conditions.
Although a few models have been
developed,152 there is no universally accepted
environmental health history-taking form in
Canada. Most doctors do not routinely include
questions about environmental factors when
seeing children, parents and pregnant mothers,
with a few exceptions, such as smoking,
alcohol consumption and exposure to second-
hand smoke. Participants in the Ottawa
workshop felt that institutionalizing
environmental health history-taking in the
Canadian medical system would help raise
awareness of environmental hazards among
parents and expectant mothers, aid in the
identification of environmental exposures that
may be contributing to or exacerbating health
effects in children, and result in a body of data
that could be useful for research on
environment-health interactions.

Institutional Infrastructure

A few clinics across Canada have been set up
to better meet the needs of people with
environment-related illnesses, including the
Environmental Health Clinic at the Women’s
College Hospital in Toronto, which specializes
in the assessment and treatment of people
with environment-related diseases, such as
chronic fatigue syndrome, fibromyalgia and

148 De La Campa, R. “EPA Project, Training Health
Care Professionals about Children’s helath and
the Environment Using WHO Training Modules.”
Presentation at the Ottawa Workshop,
23 January 2007.

149  Abelsohn, A., Sanborn, M., Environmental
Health in Family Medicine, International Joint
Commission, Health Professionals Task Force.
Ottawa, May 2002. www.ijc.org/boards/hptf/
modules/introd.pdf

150 American Nurses Association, “On-Line
Continuing Education.” January 2003.
http://nursingworld.org/ce/cetan.cfm.

151 Ecclestone, S. comment during the Ottawa
Workshop, 24 January 2007, and further
information sent by email, 14 February 2007.

152 See, for example, the NEETF Screening
Environmental History form (http://
www.neetf.org/Health/PEHI/screening.pdf); the
form used by the Misericordia Children’s
Health Centre in Edmonton; and the WHO fact
sheet “The Paediatric Environmental History:
Recording children’s exposure to
environmental health threats: A “Green Page”
in the medical record.” (www.who.int/ceh)
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multiple chemical sensitivities, and carries out
related research and education; the Nova
Scotia Environmental Health Centre, which
focuses on the assessment and treatment of
patients with chemical sensitivities and
conducts related research, outreach and
education; and the Clinique interuniversitaire
de santé au travail et de santé environmentale
in Montreal.153,154

There is one environmental health clinic in
Canada that has a particular focus on children:
the Pediatric Environmental Health Specialty
Unit (PEHSU) in Edmonton. It is one of 12
such centres funded by the US EPA and the
Agency for Toxic Substances and Disease
Registry (ATSDR), including ten in the United
States and one in Mexico. PEHSUs provide
education and consultation services to health
professionals, public health officials and the
public on children’s health and the
environment. WHO is preparing guidance
materials in collaboration with the United
States and the Pan American Health
Organization (PAHO) to assist countries
around the world in establishing such
centres.155 Some participants in the Ottawa
workshop stated that increasing the number of
PEHSUs in Canada would strengthen the
infrastructure for diagnosing, treating,
preventing and conducting research on the
environmental contributions to childhood
diseases and disorders.

A speaker in Edmonton raised the need for a
mechanism through which doctors and other
health care professionals could report unusual
cases or clusters, as well as methods by which
such cases could be investigated, including
improved access to laboratory services to assess
biomarkers of exposure. Such steps would
support clinical diagnoses, as well as foster
clinical research on children’s environmental
health in Canada (see Annex 5, Buka).

6.3.2 Parents, Caregivers and Service
Providers

Participants in the National Policy Consultation
process recognized the vital roles played by
parents, caregivers and service providers, such
as prenatal educators in safeguarding and
promoting the health of children, from
preventing environmental exposures in the
home, to avoiding exposures such as tobacco
smoke and toxic chemicals during pregnancy,
to recognizing possible signs of toxic exposure.

An increasing number of entities, including
CPCHE, have activities and materials to
provide parents, caregivers and service
providers with information and resources to
assist them in preventing and recognizing
environmental risks and health impacts.
Health Canada has the “It’s Your Health” series
of fact sheets, a number of which address toxic
substances and health risks. The Pest
Management Regulatory Agency has numerous
fact sheets, including one addressing pesticides
and food.156 Health Canada has developed an
Air Quality Health Index which it hopes will
be adopted nationwide as a tool for informing
the public about air quality conditions and
related health risks, thereby enabling parents

153 The New Women’s College Hospital,
Environmental Health Clinic.
www.womenscollegehospital.ca/
index.asp?navid=76

154 Nova Scotia Environmental Health Centre.
www.cdha.nshealth.ca/facilities/nsehc/index.html

155 World Health Organization, “Paediatric
Environmental Health Centres: Expertise,
information and training on the diagnosis,
prevention and management of paediatric
diseases linked to the environment.” Fact
sheet (not dated). For more information, see
www.who.int/ceh

156 PMRA, “Fact Sheet on Pesticides and Food.”
www.pmra-arla.gc.ca/english/pdf/fact/fs_food-
e.pdf. Full listing of fact sheets available at:
www.pmra-arla.gc.ca/english/pdf/fact/fs_food-
e.pdf.
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and caregivers to better protect their children,
such as by restricting outdoor activities on
“smog” days.157 US EPA has an extensive array
of information resources geared towards
parents, young people and the general public.
Non-governmental organizations, such as
environment and health advocacy groups,
generate a range of outreach and education
materials. Some private sector entities and
academic institutions also provide such
resources.

Tools and resources for reducing risks are also
increasingly available to parents, caregivers,
schools and communities. For example, Health
Canada and US EPA both have tool kits to
assist in improving indoor air quality in
schools,158 and the Ontario Lung Association
provides tips for improving indoor air quality
through its “Your Healthy Home” website.159

Participants in the Ottawa workshop heard
about the Children’s Environmental Health
Learning Kit developed by the Canadian Child
Care Federation (available at www.cccf-
fcsge.ca).

6.3.3 Children

Children should be placed at the center of our
efforts to safeguard their health from
environmental risks, said some participants in
the Ottawa workshop. The scope of our efforts
should span all facets of their world, including
the places where they live, learn and play, as

well as the fetal environment. Children’s right
to live in an environment free from toxicants
and other hazards that can harm their health
should be a core guiding principle. An
Edmonton speaker also spoke of peace, non-
violent conflict resolution and freedom from
poverty as key to children’s well-being.

Ottawa participants stressed the importance of
education, not only in imparting the
knowledge and skills needed to recognize and
prevent environmental hazards, but also in
instilling values and ideals that are compatible
with sustainable development, such as reduced
materialism and an ingrained understanding
of the interrelationships between our daily
activities, the environment and health.
Education in this context is defined broadly to
include both formal education and the
informal education that takes place on a daily
basis in the home and in the community.

157 A presentation on the Air Quality Health Index
was given by Phil Blagden, Health Canada,
during the Toronto Workshop, 27 February
2007. An example of the AQHI can be viewed
at: http://www.airplaytoday.org/.

158 Health Canada, Indoor Air Quality — Tools for
Schools Action Kit for Canadian Schools.
www.hc-sc.gc.ca/ewh-semt/pubs/air/
tools_school-outils_ecoles/health-sante_e.html.
US EPA, Indoor Air Quality Tools for Schools Kit.
www.epa.gov/iaq/schools/toolkit.html

159 www.yourhealthyhome.ca

“People are often heard to say they
are concerned about the kind of

world we will leave to our
grandchildren, but equally

critical is the kind of
grandchildren we shall leave to

the earth. The values and
attitudes imparted to the children
and youth of today are crucial in

building the political will for
sustainable societies in the next

century.”

— John Hoyt: Politics for a
Humane, Sustainable, Future

(quoted by Dr. Donald Spady, speaker
at the Ottawa workshop)
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CPCHE selected three specific areas of concern
to be addressed during the National Policy
Consultation: air pollution and its effects on
child health; chemicals and brain develop-
ment; and toxic substances in consumer
products. Background information and the
results of the workshops held on these topics
are provided below.

7.1 Air Pollution

Air pollution is a high profile issue, with
increasing numbers of people in Canada
concerned about how smog and other
pollutants may be affecting their health and

the health of their children. The environments
in which children live, learn and play can be
affected by a range of air pollution issues, from
smog in traffic-congested cities to particulate
pollution in agricultural areas, from toxic
vapours from cleaners, paints and adhesives
used in the home, to carbon monoxide from
faulty heating systems.

Criteria air pollutants (CACs) — common
pollutants associated with air quality issues,
such as smog, acid rain, decreased visibility
and human health impacts — are the
predominant focus of air pollution health
effects research, as well as regulatory policy.

7. Key Areas of Concern

160 Environment Canada, “2005 CAC Emissions for Canada (tonnes).
March 2007. http://www.ec.gc.ca/pdb/cac/Emissions1990-2015/
EmissionsSummaries/2005_canada_e.cfm.

Box 13: Criteria Air Contaminant Emissions, Canada, 2005 (tonnes)

Source

Industrial Sources

Non-Industrial
Fuel Combustion (1)

Transportation

Incineration

Miscellaneous (2)

Open Sources (3)

TOTAL

TPM

523,317

153,225

69,956

1,376

20,812

16,804,552

17,573,269

PM10

211,053

128,054

69,852

899

14,684

5,405,155

5,829,673

PM2.5

117,095

119,281

63,468

598

10,442

948,947

1,259,826

SOx

1,419,520

569,287

66,321

2,736

135

377

2,058,375

NOx

804,382

324,540

1,244,428

4,083

52

66,559

2,444,044

VOC

735,157

158,640

593,788

2,082

445,644

596,008

2,531,319

CO

1,503,371

759,343

7,083,438

8,150

3,999

2,046,058

11,404,359

NH3

20,267

2,193

20,489

4,648

162,338

349,687

559,622

Source: Environment Canada160

(1) Non-industrial fuel combustion includes commercial fuel combustion, electric power generation, residential fuel combustion,
residential wood combustion.

(2) Miscellaneous includes cigarette smoking, dry cleaning, fuel marketing, general solvent use, marine cargo handling industry, meat
cooking, pesticides and fertilizer application, printing, structural fires, surface coatings, human, other.

(3) Open sources include agriculture (animals), agriculture tilling and wind erosion, construction operations, dust from paved
roads, dust from unpaved roads, forest fires, landfill sites, mine tailings, prescribed burning.

(4) TPM: total particulate matter; PM10: particulate matter less than or equal to 10 microns; PM2.5: particulate matter less than or
equal to 2.5 microns; SOx: sulfur oxides; NOx: nitrogen oxides; VOC: volatile organic compounds; CO: carbon monoxide; NH3:
ammonia.
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National data on CAC emissions are presented
in Box 13. For particulate matter, open sources,
such as agriculture, road dust and forest fires,
were the largest contributors, whereas
industrial sources accounted for more than
half of the total releases of sulfur oxides (SOx)
and were the largest contributor of volatile
organic compounds (VOCs). Transportation
was the largest source of nitrogen oxides
(NOx) and carbon monoxide (CO).

With respect to releases to air, nearly 125,500
tonnes of reportable pollutants were released
directly to the air by facilities required to
report to Environment Canada, according to
National Pollutant Release Inventory (NPRI)
data from the 2004 reporting year.161 From
1998–2003, air releases of chemicals known to
cause cancer, birth defects or other
reproductive harm (as identified under
California’s Proposition 65) decreased by 12.5
per cent, and air releases of CEPA-toxic
chemicals decreased by approximately ten per
cent, according to an analysis of NPRI data.162

The National Policy Consultation event in
Toronto, held on 27–28 February 2007,
focused on outdoor air pollution and its
effects on child health and development.
Highlights of the discussions are provided
below, and are also summarized earlier in this
report in section 1.6.2.

7.1.1 What We Know About How Air
Quality Affects Children’s Health

Degraded air quality — both indoors and
outdoors — is affecting the health of children
in Canada. On “smog days,” more people end
up in doctors’ offices and hospitals due to the
aggravation of asthma and other respiratory
conditions.163 The Ontario Medical Association
estimates that nearly 6,000 premature deaths,
60,000 emergency room visits and more than
16,000 hospital admissions were associated
with air pollution in Ontario in 2005.164

Exposure to pollutants can cause lasting
damage to children’s lung development.165,166

Early exposures are of particular concern:
exposures in utero and during infancy may be
associated with chronic health effects later in
life.167 Researchers are beginning to uncover
evidence that exposure to air pollution during
pregnancy can lead to developmental effects,
such as reduced birth weight, preterm birth,
some cardiac birth defects and chromosomal
abnormalities in fetal cord blood.168 On the
positive side, a study has also shown that as air
quality improves, a variety of symptoms (but
not asthma) may diminish.169

A speaker during the Ottawa workshop noted
that most of the research on air pollution and

161 National Pollutant Release Inventory (NPRI)
data for the 2004 reporting year (April 2006
version of data set). In the same year, more
than 4.6 million tonnes of criteria air
contaminants also were released to air by
reporting facilities.

162 Commission for Environmental Cooperation
(CEC) Taking Stock Query Builder
(www.cec.org/takingstock/), accessed on 16
October 2007. The Query Builder tool utilizes a
‘matched” dataset of chemicals and industry
sectors common to the NPRI and the US Toxic
Release Inventory. Information on the
California Proposition 65 chemicals is available
at: www.oehha.org/prop65.html.

163 Pollution Probe, The Smog Primer. pp. 17–18.
164 Ontario Medical Association (OMA), The

Illness Costs of Air Pollution, 2005. Available
at www.oma.org/phealth/
smogmain.htm#illness.

165 Pollution Probe, The Smog Primer. p. 19.
166 See also: Jessiman, B., Blagden, P., “Health

Effects of PM/Ozone: Evidence Used in
Standard Setting,” Presentation given by
P. Blagden at the Toronto Workshop,
27 February 2007 (slide #6).

167 Vanderlinden, L. “Children’s Respiratory
Health and Beyond.” Presentation given at the
Ottawa Workshop, 23 January 2007.

168 Primer, p. 57.
169 Jessiman, B., Blagden, P., “Health Effects of

PM/Ozone: Evidence Used in Standard
Setting, “Presentation given by P. Blagden at
the Toronto Workshop, 27 February 2007
(slide #6).
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A speaker during the Ottawa workshop noted
that most of the research on air pollution and
health effects has been in the form of studies
of mortality and acute exposures to particulate
matter and ozone, with respiratory and
cardiovascular disease the most common
causes of death. There is considerably less
research available on the effects of chronic
exposures, although epidemiological studies
have provided evidence of reduced lung
function/growth in children, new cases of
asthma, and low birth weight and other
reproductive outcomes resulting from long-
term exposures. Lung function decrements and
other symptoms have been documented in
children living in areas of heavy traffic. One
speaker cited a study conducted in California
that showed children living in high-ozone
areas and engaged in several sports were more
likely to develop asthma, although it was
noted that the ozone levels in that study
exceeded those that exist in Canadian
communities (see Annex 4, Blagden). A major
study in the United States, the National
Morbidity, Mortality and Air Pollution
(NMMAP) study, found particulate matter to
have the strongest association with adverse
health outcomes (see Annex 4, Blagden).

Asthma is of particular concern in Canada and
other industrialized countries, given the rise in
the number of young people suffering from
the disease. There was a fourfold increase in
childhood asthma prevalence in Canada from
1978 to 1995.170 In 1997, 12 per cent of

Canada’s children and young people (under
age 20) had physician-diagnosed asthma.171

The societal impacts of asthma are
considerable. For example, one-third of
Ontario Health Insurance Plan (OHIP)
expenditures are for children with asthma, and
estimates from the United States put the cost
of the environmentally-attributable fraction of
childhood asthma at US$ 2 billion per year.172

Some participants in the Toronto workshop
asserted that evidence of a link between
outdoor air pollution and asthma initiation
already exists, whereas others maintained that
the science is not yet sufficient to substantiate
a causal relationship. It was uniformly
recognized, however, that air pollution can
exacerbate asthma symptoms.

Compared to adults, children are more
susceptible to harm from air pollution given
their relatively larger intake of air per unit
body weight, their more rapid breathing and
their tendency to breathe through their
mouths, the developing state of their lungs
and other bodily systems, and their behaviour
(e.g., active play outdoors), which can put
them into greater contact with airborne
pollutants. Children’s narrower airways can be
more easily obstructed by the irritation caused
by air pollutants. Pollutants can damage the
development of a child’s alveoli (tiny air sacs
in the lungs), thereby decreasing the capacity
for transfer of oxygen into the bloodstream.
Studies have shown that long-term exposure to
air pollution during infancy can slow the rate
of lung growth.173 It also has been shown that

170 National Asthma Control Task Force, “The
Prevention and Management of Asthma in
Canada — A Report from the National Asthma
Control Task Force, 2000.” The report cited
Millar and Hill (1998) who reported that the
prevalence of asthma among children aged
0 to 14 years increased from 2.5 per cent to
11.2 per cent between 1978 and 1995. Millar,
W.J., Hill, G.B., “Childhood Asthma.” Health
Report 1998. 10(3): 9–21.

171 Primer, pp. 34–35.
172 To, et al (2004) and Landrigan, et al (2002), as

cited in Vanderlinden, L., “Children’s Respiratory
Health and Beyond.” Presentation given at the
Ottawa Workshop, 23 January 2007.

173 Pollution Probe, The Smog Primer. pp. 18–19.



CPCHE / Pollution Probe

—— Report of the National Policy Consultation on Children’s Health and Environment ——

95

children can exhibit impacts at ambient air
pollutant levels below the “no effect” level for
adults. For some pollutants, there appears to
be no threshold below which exposures can be
considered safe. Children of lower socio-
economic status may suffer disproportionate
effects.174

With children spending up to 90 per cent of
their time indoors, indoor air quality concerns
— ranging from allergens (e.g., dust mites) to
harmful volatile organic compounds (e.g.,
from solvents, cleaners and paints) to
carcinogens (e.g., radon from rock formations,
formaldehyde from building materials and
consumer products) — are attracting more
attention. In colder climates, such as Canada’s,
homes that are tightly sealed to reduce heating
costs may inadvertently lead to higher
pollutant levels. Studies by Health Canada, US
EPA and others have shown that pollutant
levels can be higher in indoor air than in
outdoor air.175

An overview of air quality issues and health
effects of concern is provided in the Health
Canada fact sheet, “Air Quality and Health.”
Environment Canada’s “Clean Air On-line”
website is available at: www.ec.gc.ca/cleanair-
airpur. Health Canada’s “Health and Air
Quality” website is at: www.hc-sc.gc.ca/ewh-
semt/air/ index_e.html. The Child Health and
the Environment Primer provides additional
information (see in particular pp. 34–35 and
pp. 65–71), as does Pollution Probe’s Smog
Primer, and the Primer on VOCs, available at
www.pollutionprobe.org/publications/
primers.htm.

7.1.2 What Are the Gaps in Knowledge?

While there is a solid body of evidence
demonstrating the damaging effects of air
pollution on health, some gaps remain. The
mechanisms by which exposure to airborne
pollutants translates into health outcomes in
children are not always well understood.
Information is also lacking on exposure
patterns, hampering scientists’ ability to
estimate exposures to the multitude of indoor
and outdoor air pollutants to which a child
may be exposed on a day-to-day basis. Such
information is important for figuring out the
degree to which air pollution is contributing to
damage or disease in children, as well as which
pollutants are of primary concern. The
potential for intergenerational effects from
prenatal or pre-conception exposures remains
largely uncertain. There are also broader public
health questions that remain unresolved, such
as what has caused the increased incidence of
asthma.

During the Toronto workshop, other
challenges were raised, including our current
inability to assess the effects of exposures to
complex mixtures. The difficulty in
establishing a exposure threshold below which
there is no observable effect was also
discussed. Because of the diversity of
vulnerabilities and health effects within a
population, averaging individual thresholds
blurs the variations and results in a linear
dose-response relationship. A WHO Expert
Working Group concluded: “(W)e recognize
that thresholds are an appealing concept. It
would be reassuring if we could define a
concentration level below which there are no
adverse health effects. However, contemporary
data in the area of air pollution suggests that
this concept is elusive. Realistic heterogeneity
causes thresholds to vanish.” This poses a
challenge for standard-setting, raising the
question of how low to push the standard to
be protective of health (see Annex 4, Blagden).

174 Vanderlinden, L., “Children’s Respiratory
Health and Beyond.” Presentation given at the
Ottawa Workshop, 23 January 2007.

175 Canadian Public Health Association, Children
with Asthma: What Parents Need to Know
About Air Pollution.
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7.1.3 What Is Being Done?

Various actions are underway by governments,
the private sector, communities and ordinary
citizens to reduce air pollution. A brief outline
of these areas of action is provided below,
including some highlights from the National
Policy Consultation workshop held in Toronto
to discuss current activities and policy
measures.

Government

In addition to the power to restrict or ban
substances deemed toxic under CEPA, the
federal government can issue regulations
relevant to air quality, such as the Benzene in
Gasoline Regulations that, as of 1999, required
refiners to reduce levels of benzene.176 In
October 2006, the Government introduced the
Clean Air Act, a plan to address air pollution
and greenhouse gas emissions (as discussed in
more detail below).177 As part of its Clean Air
Regulatory Agenda, the government plans,
among other things, to develop indoor air
quality guidelines and, if necessary, regulations
on products that emit pollutants into indoor
environments.178 In general, though, the
provincial and territorial governments are
responsible for air quality regulations, as well
as permitting, enforcement and local air
quality monitoring.179 Provinces/territories

and, in some cases, municipal governments
may also have public information programs,
such as daily air quality indices (e.g., “smog
alerts”) that advise the public about the
quality of the air. Targeted laws, such as the
Province of Ontario’s smoking legislation, are
another tool used to address air quality
concerns.

Through the CCME, the federal, provincial and
territorial governments (except Quebec) have
adopted Canada-Wide Standards for
particulate matter and ozone. The CCME
standards serve as ambient air quality
objectives, but are not enforceable unless put
into provincial or territorial laws. They were
developed based on health and environmental
risks, as well as considerations of cost and
feasibility.180 In contrast, in the United States,
the federal government sets enforceable,
health-based National Ambient Air Quality
Standards (NAAQS), the implementation of
which is largely delegated to the individual
states. The states designate non-attainment
areas and develop implementation plans to
address those areas. Federal sanctions can be
invoked in the event of failure to achieve
compliance with the NAAQS. Historically, the
NAAQS process has been open and
transparent, and based on scientific evidence
and judgments about risks to health, including
the health of susceptible groups, such as
children. However, a US speaker at the Toronto
workshop stated that the standards-setting
process has recently become less transparent
and more subject to political direction (see
Annex 4, Shprentz).

Deputy Minister Michael Horgan of
Environment Canada briefed the Toronto
workshop on the highlights of the federal
government’s proposed Clean Air Act and the

180 Canadian Council of Ministers of the
Environment (CCME) website, http://
www.ccme.ca/ourwork/air.html?category_id=99

176 Pollution Probe, Primer on Volatile Organic
Compounds. p. 19. Available at
www.pollutionprobe.org/Reports/vocprimer.pdf

177 Speech by the Honourable Tony Clement,
Minister of Health and Minister Responsible for
the Federal Economic Development Initiative
for Northern Ontario. Given at the Ottawa
Workshop, January 24, 2007

178 Health Canada, “The Clean Air Regulatory
Agenda: Health Canada takes action to improve
indoor air quality.” http://www.hc sc.gc.ca/ewh-
semt/air/regulatory-reglementation_e.html

179 Taking Action: Canadian Governments Action
on Clean Air: www.ec.gc.ca/cleanair-airpur/
Canadian_Governments-WS3067CF5B-
1_En.htm.
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related Notice of Intent that was issued in Fall
2006.181 If adopted, the Act will reinforce the
federal government’s mandate to regulate
industrial greenhouse gases and certain air
pollutants, a role that until recently had been
largely left to the provinces/territories. The
introduction of national standards and a shift
from voluntary measures toward regulation
and compliance are key features of the
proposed legislation. As part of the
groundwork for the proposed law, the
government is working on a by-sector, by-
pollutant benchmarking exercise that includes
an evaluation of what is being done by the
provinces and elsewhere (e.g., in the United
States and leading industrial countries). The
regulatory framework was released in Spring
2007, along with an initial version of the
benchmarking study. Another speaker from the
federal government noted that under the
proposed law, the government would set
national air quality objectives that it will use
to hold itself accountable for the effectiveness
of its air pollution policy measures.182

An example of Ontario’s approach to
combating air pollution and climate change
was presented during the Toronto workshop
by the Honourable Laurel Broten, Ontario
Minister of the Environment. As part of its
Cleaner Air Plan, Ontario is updating its air
standards, having recently revised the
standards for 40 air pollutants, including
carcinogens, and toxic chemicals, such as
chlorine, ammonia and vinyl chloride; and has
proposed new or updated standards for an
additional 15, including lead. The province
also has tightened standards on pollutants
from cars and trucks and made investments in
transit and the development of cleaner fuels

and technologies. As of August 2007, the
Ontario government has regulated the phase-
out of coal for electricity generation, in order
to reduce both air pollution and greenhouse
gas emissions. As well, Ontario is working on
cross-border pollution issues by hosting the
Shared Air Summits and by working
collaboratively with Quebec, as well as some
US states.183 In June 2007, the Government of
Ontario announced a major transit investment
program that would involve $17.5 billion in
transit expansion and service improvements.

Another speaker, Cathy Grant of the Ontario
Ministry of the Environment’s Standards
Development Branch, elaborated on the
approach taken in the development and
implementation of the province’s air pollution
standards. In 2005, the province announced
Regulation 419 as part of the Clean Air Plan
for Ontario. As a result, provincial air quality
standards are now based on health and
environmental considerations, without regard
for cost or feasibility (see Annex 4, Grant, for
more information on the factors that go into
standard-setting). As a means of overcoming
short-term obstacles and barriers to
implementation, the province has created an
option for facilities to apply for alternative
site-specific standards. The alternative
standards process is a publicly transparent,
risk-based approach for facilities that are or
will be out of compliance with future
requirements. However, an alternative
standard can only be issued for a facility
whose performance does not fall above
designated Upper Risk Thresholds, which
generally range from 10 to 100 times above the
health-based standard. An alternative standard
may be granted for up to five years (10 years in

181 For more information, see Environment
Canada’s Clean Air On-line website at: http://
www.ec.gc.ca/cleanair-airpur/Clean_Air_Act-
WS1CA709C8-1_En.htm

182 Blagden, P., Response to question during
Toronto Workshop, 27 February 2007.

183 Broten, L., Ontario Minister of the Environment,
Ministerial Keynote Address at the Toronto
Workshop, 27 February 2007.
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extenuating circumstances) if the facility can
demonstrate that implementation of the
standard is not technically feasible, that the
failures to comply would not be frequent, and
that there is no public interest reason sufficient
to require denial of the request. Optionally,
the facility may also demonstrate that
compliance is not economically feasible. All
requests for alternative standards require a
public meeting prior to the submission of the
request. Once the request is received, it is
posted on the Environmental Registry for
further public comments.

Industry

A number of companies and sectors are
embracing pollution prevention as the
preferred way to reduce their impact on the
environment. Pollution control devices (e.g.,
scrubbers, baghouses) also are employed by
companies, when necessary, to reduce their
emissions. In some sectors, decisions about
product formulation are the most important
determinant of a business’s air quality impact,
particularly if the entire lifecycle is considered.
The shift from VOC-laden solvent-based paints
for home use to latex (i.e., water-based) paints
is one example of product re-formulation (and
hence pollution prevention).

A presenter during the Toronto workshop
described an innovative approach to industry
compliance and pollution reduction. The
National Framework for Petroleum Refinery
Emissions Reductions was launched under the
CCME through a multi-stakeholder process. Its
purpose is to promote performance
improvements and pollution reductions at
Canadian refineries while ensuring that they
can remain competitive with their US
counterparts. The main elements of the
framework are to utilize performance-based
standards, to apply facility-wide caps on
emissions, and to promote convergence with
US plants’ performance while allowing
flexibility in how those levels could be
achieved (see Annex 4, Chamberlain).

The chemical industry’s progress in improving
its environmental performance is guided by its
Responsible Care® program. Launched in 1985
by the Canadian Chemical Producers’
Association (CCPA) and now in existence in
50 countries worldwide, Responsible Care®  is
the industry’s “ethic” for environmentally
sound management of chemicals (for more
information, see http://www.ccpa.ca/
ResponsibleCare/).

Communities and Individuals

The decisions of individuals also affect air
quality. Increasingly, parents are refraining
from smoking in the home, thereby reducing
the number of children who are routinely
exposed to the toxicants, carcinogens and lung
irritants in tobacco smoke. The smoking
restrictions being imposed by municipalities
and workplaces are also helping to reduce
childhood and prenatal exposures to tobacco
smoke. Purchasing and consumption patterns
(e.g., of household products, such as cleaners,
personal care products and home furnishings)
can have an important effect on the levels of
harmful air pollutants in the home. Whether
to drive a car — or to walk, cycle or take public
transit — is the decision that for the majority
of people most defines personal influence on
air quality. Home heating is another important
determinant of individual/household impact
on air quality.

Communities, public interest groups and
institutions are working in a number of ways
to reduce children’s exposures to air pollution.
For example, concerned parents and
administrators can utilize “safe school”
guidance on how to reduce potential
environmental risks in and around schools
(e.g., Health Canada’s Indoor Air Quality —
Tools for Schools Action Kit).184 Communities
are increasingly engaged in efforts to promote

184 Available at www.hc-sc.gc.ca/ewh-semt/pubs/
air/tools_school-outils_ecoles/index_e.html
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car pooling and mass transit. Public interest
groups advocate for policy change in
government and greater pollution reduction
efforts by industry, and often play a vital role
in raising public awareness of the sources and
effects of air pollution.

A presentation during the Toronto workshop
illustrated the significant reductions in
children’s exposures that could be achieved
through a relatively simple measure, such as
retrofitting and renewing school bus fleets.
While pre-1994 diesel buses emit 10–25 kg of
particulate matter each year, more recent
(1994–2006) models emit about 4 kg of PM
per year, whereas 2007 model year buses will
bring emissions down an order of magnitude
further to 0.4 kg/year. In cases like these, lack
of funding support is the main obstacle to
achieving significant reductions in children’s
exposure to air pollutants

7.1.4 Looking Ahead: What More
Needs to be Done?

A number of ideas emerged from the Toronto
event about what more needs to be done to
effectively combat air pollution and its effects
on child health and development. No attempt
was made to reach consensus. Rather, the aim
was to brainstorm ideas and elicit thoughts
from various stakeholder perspectives.

In the area of research, many participants
believed that the scientific case for the adverse
effects of air pollution on respiratory health is
strong, and that further research is not needed
to justify action to reduce pollution and
exposures. However, some knowledge gaps
exist, such as the role of air quality in the
initiation of asthma, and it was recognized
that these gaps need to be filled. The role of air
pollution in other health outcomes, in
addition to respiratory effects, is another area
that requires additional research. Varying
degrees of evidence exist on links to
cardiovascular effects, low birth weight,
neurodevelopmental effects and otitis media
(middle ear infections).

A particularly challenging and important
knowledge gap is our limited understanding
of, and lack of tools for assessing, the
cumulative impacts of multiple exposures to
multiple pollutants. This scientific and
technological gap poses a significant barrier to
the development of policy measures to address
“real-life” exposure scenarios. Also mentioned
was the need for further development of tools
(e.g., modelling) for predicting and evaluating
the impact of air pollution and related policy
interventions. Progress has been made in
developing useful atmospheric and health
models (e.g. Health Canada’s Air Quality
Benefits Assessment Tool — AQBAT), but these
have focused primarily on criteria air
pollutants. Few tools are available for air
toxics.

A number of participants voiced support for
the initiation of a national longitudinal cohort
study to research the interactions between
environmental factors, such as air pollution,
and long-term effects on child health and
development. While some concerns were
expressed at the Toronto event that simply
calling for more research might unnecessarily
stall the important preventive work that needs
to be done to reduce exposures to air
pollution, there was broad recognition of the
power of scientific evidence of health effects,
including health effects in children, as a key
driver for policy action.

Regarding monitoring and surveillance,
several participants noted that the current
network of air quality monitoring stations is
not sufficient and should be strengthened.
Regarding industrial sources, some noted that
obtaining data on individual sources of air
pollution is hampered by the inability of
programs, such as NPRI, to capture smaller
point sources, such as service stations and dry
cleaners, which may have an appreciable
impact on the quality of air to which local
populations are exposed. Health surveillance,
and the ability to track health outcomes in
relationship to air quality measures, are areas
that some participants argued need further
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development. Tracking and measurement
activities are necessary for evaluating the
effectiveness of policy measures, an aspect of
the policy cycle that many considered vital and
too often overlooked. One question that was
raised in this context was how to measure
health effects that have not occurred (i.e., those
that have been prevented by a proactive policy
measure or program). A few participants
mentioned the importance of indicators for
tracking and communicating results. Better
State of the Environment reporting was
suggested in this regard. It was also noted that
federal and provincial governments need to
better coordinate and support research,
monitoring and surveillance activities.

With regard to regulatory standard-setting for
air quality, there was general recognition that
current standards do not adequately consider
the cumulative and potentially synergistic (or
antagonistic) effects of ongoing exposures to
multiple pollutants. Neither our scientific/
technological skills nor our policy tools are
currently up to the task of dealing with this
level of complexity. Some participants stressed
that standards must be health-based and must
account for impacts on vulnerable groups,
without regard for economic or technological
feasibility, although flexibility in their
implementation should be considered. Some
participants spoke in favor of setting standards
that are achievable. It was also pointed out
that standards and regulations should be
developed for other pollutants (e.g., air toxics),
in addition to those for criteria air
contaminants. At least one participant
questioned the setting of standards for
secondary pollutants, such as ozone, since
there is not always a one-to-one relationship
with precursor emissions, while others pointed
out that it is useful to have standards for
secondary pollutants, such as ozone, that are
responsible for demonstrable health effects. A
few participants noted the need for greater
transparency in the standard-setting process, in
order to clarify questions such as how much
and what types of scientific evidence are
considered necessary in the development of a

standard, as well as where the balance lies with
respect to scientific proof, on the one hand,
and precautionary action, on the other. One
participant noted that it need not always be
human health that drives the level at which a
standard is set: ecological and aesthetic impacts
are also valid bases for standard-setting.

Questions were asked about Canada’s use of
voluntary guidelines for ambient air quality,
rather than enforceable standards. In terms of
stringency, it was noted that the Canada-Wide
Standards (CWS) are generally not as stringent
as those of the World Health Organization,
but they are more stringent than those in the
United States. Unlike the legally enforceable
US standards, the CWS were described as
“aspirational,” and also as neither “Canada-
wide” nor “standards.” Some participants
considered that having aspirational standards,
even if not legally implementable, is important
for providing a vision of where we need to go.
It was noted, though, that the CWS for fine
particulate matter is in need of updating in
light of recent science. One participant pointed
out that while the CWS might not be
enforceable, provincial permitting processes
can, in the case of industrial sources, result in
enforceable limits.

In the area of risk management, a broad array
of ideas emerged. The importance of traffic-
related pollution linked to land-use planning
was a topic frequently raised. Many
participants asserted that transportation and
land-use planning need to be addressed, with
a view to reducing both overall pollution
levels and individual exposures. Some
participants stressed the need for enlightened
urban planning that would have residential
areas, schools, daycares and other places where
children spend time located away from major
traffic corridors where pollutant levels tend to
be highest. While land-use planning was
generally recognized as important, it was also
pointed out that getting cars off the road
should be a key objective, which underscores
the importance of public transit. Several
participants talked about “walkable” and
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“bike-able” communities that reduce reliance
on car usage and promote physical activity. A
general point that emerged from the
discussions was the cross-cutting nature of
environmental health concerns, and the need
to educate and engage a broad array of actors,
including city planners, departments of
transportation and school boards. At least one
participant noted that issues of land-use
planning and transit are typically left to the
local level, but should be addressed at higher
levels of government, as well. Incentives, such
as tax credits for cleaner vehicles and transit
subsidies, were also supported.

Flexibility in the implementation of regulatory
standards was mentioned several times as a
means of reducing pollution and risks in a
timely manner, while potentially placing less
of a burden on the regulated sector. Voluntary
and mandatory measures could be designed to
be complementary. Emissions trading schemes
are one example of a flexibility measure,
though it was asserted by same participants
that such schemes may be  best suited to
pollutants of global concern, such as carbon
emissions, as opposed to those that pose local
health risks. Regarding permitting, it was
suggested that the permitting process should
take into account the cumulative effects of
multiple sources of exposures to multiple
pollutants.

One common barrier to the implementation
of risk management solutions, such as a shift
to newer, less polluting school buses, is a
simple lack of funding, exacerbated by a
diffusion of responsibility among levels of
government. Funding for this type of “low-
hanging fruit” needs to be secured. Improved
coordination among local, provincial/territorial
and federal levels of government was
frequently pointed out as an area of need.

There was a call for a stronger federal role in
advocating for reduced transboundary
pollution from US coal-fired power plants as a
means of improving air quality in Ontario and
other downwind regions. Cross-border

collaboration with US states and municipalities
was seen as beneficial, particularly in regions
where airsheds span the border. Examples of
such projects, implemented under the Canada-
US Border Air Quality Strategy, were presented
during the Toronto workshop (see Annex 4,
Wong, Lui).

The value of an airshed approach to risk
management was discussed. Disaggregated
data that can reveal what is occurring within a
defined airshed are important for identifying
problems and developing solutions: provincial
and national figures tend to mask problem
areas. Approaching risk management from an
airshed perspective can also provide an entry
point for addressing exposures to multiple
pollutants from multiple sources.

Risk communication, education and public
engagement were other important themes that
emerged from the Toronto session. Providing
the public with useful information and
promoting community right-to-know can not
only aid in reducing exposures, but also can
build support for policy action. Risk
communication tools, such as the Air Quality
Health Index, provide parents and caregivers
with the information needed to better protect
children under circumstances of poor air
quality. Working with and through community
and non-governmental organizations and
public health departments can be an effective
means of reaching members of the public,
though competing priorities and heavy
workloads can be barriers to their involvement.
There are many actors, ranging from bus
drivers to city planners, who need to be
educated about the environmental health
implications of their work and the
opportunities that exist for reducing exposures
and risks. It was also noted that changes are
needed in our health care system to give
medical professionals the skills and tools
needed to educate and gather information
about environmental risks that their patients
may be facing (e.g., through environmental
history-taking), and to shift the focus from
health care to health promotion.
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7.2 Chemicals and Brain
Development

With record numbers of children in Canada
affected by learning and behavioural disorders
(see pp. 39–40 in the Primer), investigating
possible causes — including the potential
effects of chemical contaminants on the
developing brain — was identified by CPCHE
as a priority topic. The National Policy
Consultation event in Moncton (30–31 May
2007) focused on the effects of metals,
pesticides and other chemicals on brain
development and related policy questions.
Speakers in Moncton highlighted the
importance of addressing toxicants and
neurodevelopment, while acknowledging that
neurodevelopment in the fetus and child is
influenced by a number of factors, including
genetics, nutrition, socio-economic factors and
maternal stress. Speakers and participants also
noted the large numbers of children
potentially affected, the apparent increase in
the prevalence of neurodevelopmental
disorders in children, the long period of
vulnerability of the developing brain, the fact
that adverse effects are often irreversible, the
heavy toll such disorders take on all aspects of
life for affected children, their families, and
the society at large, and the fact that exposure
to known and potential developmental
neurotoxins is largely preventable.

7.2.1 What We Know About How Metals,
Pesticides and Other Chemicals
Affect Brain Development

The brains of children require years of
development to reach maturity, as was pointed
out by several speakers during the Moncton
event. Because children’s brains are in a
dynamic state of development for an extended
period, they have a long period of
susceptibility to damage from environmental
toxicants. During this period of development,
insults to the brain have the potential not only
to cause an adverse response, but also to affect
the structure of the brain as it develops.

Furthermore, children may be more frequently
exposed or have different patterns of exposure
to pollutants than adults as a result of the
nature of their behavioral interaction with
their environment. In addition, exposure of
children during development may have unique
toxicological effects because organ systems
relevant to metabolism and detoxification of
chemicals may not be fully developed. For
instance, because the blood-brain barrier
requires an extended period of time to become
fully functional, exposure during development
may result in greater access of pollutants to the
brain in infants and children (see Annex 6,
Bowers).

Some of the health effects discussed during the
Moncton event as having known or suspected
links to environmental toxicants include
learning disabilities, diminished IQ,
behavioural or conduct disorders, attention
deficit-hyperactivity disorder (ADHD), autism
and preterm birth. Many of these conditions
appear to be on the rise, although some
assessments have concluded that the limited
data available do not support this
perception.185 ADHD now affects eight per cent
of children in the United States and Finland,
two countries that have conducted national
surveys. Even in the case of substances, such as
lead, for which scientific knowledge is
relatively rich, scientists are continually
uncovering new evidence of effects at levels of
exposure previously thought to be safe, as well
as finding previously unknown effects. For
example, new research suggests that the risk of
ADHD for a child with blood lead levels of
greater than 2 µg/dl is four times higher than
for children with blood lead levels at or below
the lowest measurable level. From a
population perspective, this means that one in
five cases of doctor-diagnosed ADHD in the

185 ECETOC, “Trends in Children’s Health and the
Role of Chemicals: State of the Science
Review.” Technial Report No. 96. June 2005.
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United States is traceable to lead exposure (see
Annex 6, Lanphear). Currently, approximately
5–10 per cent of children in Canada have
ADHD, with a significant number of them also
suffering from associated learning
disabilities.186

The effects of heavy metals, such as lead and
mercury, on children’s developing brains are
well known. Generations of children have
been affected by exposure to lead, largely
stemming from the historic widespread use of
lead in gasoline and paints. Learning
disabilities, reduced IQ and behavioural
disorders, including increased aggression, have
been attributed to lead exposures. Today,
children remain at risk from residues of lead in
soil, degrading paint in older homes, and lead
that is showing up in various products, such as
costume jewellery. Children and the
developing fetus are particularly vulnerable, as
their bodies take up lead more readily than
adults’, and their developing brains are more
susceptible to the effects of lead. Recent
research shows an association between lead
exposure and measurable loss of gray matter in
children’s brains, with the losses particularly
evident in the prefrontal cortex, the part of the
brain that is the seat of behavioural problems,
such as ADHD and criminality. The losses of
brain matter are more pronounced in boys,
who are also more likely to suffer from ADHD
and to exhibit other behavioural problems
(see Annex 6, Lanphear).

Disasters, such as the one in Minamata, Japan,
in which thousands of villagers were exposed
to high levels of mercury from eating fish
contaminated by mercury-containing wastes
from a chemical factory, have shown clearly
the dangers that mercury — in particular
methylmercury — pose to the human nervous

system. Even small exposures to mercury can
harm a child or developing fetus. The major
source of mercury exposure for the general
population is through food (e.g., fish),
although there are other sources of mercury
exposure that are of concern in Canada,
including products containing mercury, as well
as less-known sources, such as the religious
and cultural use of mercury among immigrant
populations (e.g., teething powders containing
mercury salts; mercury-containing candle
wicks).187 Many jurisdictions advise that
pregnant women and children should avoid or
limit their intake of fish that are high in
mercury, such as fresh tuna, shark and
swordfish.

Other metals, such as arsenic and manganese,
are suspected neurotoxicants. In the case of
arsenic, for example, children appear to be at
greater risk because their bodies are not as
effective at converting inorganic arsenic into
the less harmful organic form. Arsenic can
cross the placenta and has been found in fetal
tissues.188

Pesticides, as well, can exert neurotoxic effects.
The mode of action for many pesticides is to
interfere with the nervous system of the target
pest. There is evidence that some pesticides
can interfere with the human brain and
nervous system as well. Classes of pesticides
linked to neurotoxicity include
organophosphates, carbamates, pyrethroids/
pyrethins, organochlorines and neonicotinoids.
In laboratory animals, a single dose of an
organophosphate pesticide on the tenth day of
a newborn’s development caused permanent
changes in brain architecture and permanent
hyperactivity. In humans, studies have found
associations between pesticide exposures and

186 Schettler, T. “Environmental Risks to Brain
Development.” Presentation at the Moncton
Workshop, 30 May 2007.

187 MacDonald, S. “Lead and Mercury Risk
Management Update.” Presentation at the
Moncton Workshop, 31 May 2007.

188 ATSDR, ToxFAQs. www.atsdr.cdc.gov/
toxfaq.html
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developmental delays and increased risk of
ADHD, attention problems and pervasive
developmental delay (PDD).189 Furthermore,
retrospective studies have documented
increased risk of various childhood cancers,
including brain cancer, among children
exposed to pesticides.190 The highly publicized
move by the US EPA to ban and phase out
most uses of chlorpyrifos, an insecticide used
in a range of applications from food crops
(e.g., strawberries, grapes, apples) to termite
treatments and lawn care, was taken in large
part due to concerns about neurotoxic effects
on children.191 PMRA worked in tandem on
the re-evaluation of chlorpyrifos, and took
similar action by discontinuing its registration
for all domestic class products and by
removing residential use from the labels of
commercial class products. Other uses of
commercial class products in some areas, such
as schools and playgrounds, were also
discontinued.192 “It should be noted that
pesticides are regulated for use at levels far
below the amounts that cause effects in
animals. Tests on laboratory animals typically
involve higher doses than those that people
are likely to experience.193

In addition to lead, mercury and arsenic, other
chemicals, including persistent organic
chemicals (e.g., PCBs) and solvents
(e.g., toluene), are known to cause
neurodevelopmental effects, with effects on
the brain of the developing fetus occurring at
levels of exposure much lower than those
required to affect adults. Approximately 200
chemicals are known to cause clinical
neurotoxic effects in adults, and many more
have shown neurotoxicity in laboratory
models.194 Solvents, including those to which a
pregnant woman might be exposed in the
workplace, are associated with reproductive
risks (e.g., infertility, spontaneous abortion)
and neurodevelopmental effects in children
prenatally exposed, including cognitive and
visual impairments, as well as delayed
language development (see Annex 6, Till). An
area of emerging concern is the potential
effects of brominated flame retardants (e.g.,
PBDEs) on brain development, with studies in
rodents showing decreased memory and
learning in animals exposed during critical
windows of brain development.195 There have
been other studies, however, that have not
found these effects.196

Alcohol is a well-known neurodevelopmental
toxicant, with links to hyperactivity and
cognitive defects. Nicotine, as well, has been
linked to IQ deficits and learning and
attention deficits.197 A speaker in Moncton

189 Schettler, T. “Environmental Risks to Brain
Development.” Presentation at the Moncton
Workshop, 30 May 2007.

190 Primer. p. 44–45.
191 US EPA, “Chlorpyrifos Revised Risk

Assessment and Agreement with Registrants.”
June 2000. www.epa.gov/pesticides/op/
chlorpyrifos/agreement.pdf

192 Information provided by PMRA, via e-mail
correspondence from A. Bérubé, Health
Canada’s Office of Vulnerable Populations, to
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the author, 5 March 2008.
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Lancet. 8 November 2006.
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Workshop, 30 May 2007.
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2007 draft version of this report, provided via
email to the author on 8 November 2007.

197 Schettler, T. “Environmental Risks to Brain
Development.” Presentation at the Moncton
Workshop, 30 May 2007.
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talked about the potential role of food
additives and colors in affecting
neurodevelopment, citing, among others, a
2007 study by the British Food Standards
Agency that found that six food colors and one
preservative were linked to hyperactivity and
lack of concentration (see Annex 6, McElgunn).

More information on chemicals known or
suspected of having neurodevelopmental
effects was presented during the Ottawa
workshop (see Annex 3, McElgunn) and the
Moncton event (see Annex 6, Schettler).

The societal costs of neurodevelopmental
effects are tremendous. A speaker in the
Ottawa workshop talked about the associated
effects of neurodevelopmental disabilities on
individuals, families and communities, which
can include financial stress, substance abuse,
family breakdown, employment problems, a
greater propensity to drop out of school and/
or end up in the juvenile justice system, and
suicide.198 A 2001 study commissioned by the
Learning Disabilities Association of Canada
estimated that the direct and indirect costs of
learning disabilities were approximately $2
million per individual, which translated to
approximately $7 billion in total individual
and societal costs, assuming a conservative
prevalence rate of five per cent.199 The societal
costs of exposure to specific neurotoxicants
also have been examined. In the United States,
for example, it has been estimated that the
annual cost of lead poisoning is US$40
billion, most of which is attributable to special

educational needs and loss of lifetime
earnings.200

7.2.2 What Are the Gaps in Knowledge?

Neurodevelopmental disorders appear to be
on the rise. According to the Autism Society of
Canada, autism has increased from an
estimated rate of one in every 10,000 children
twenty years ago to an estimated rate of one in
every 200 children. As of 1997, more than one
in four children in Canada aged 6 to 11 years
was affected by at least one behavioural,
emotional, learning or social disorder.201 What
we don’t know is the extent to which exposure
to chemicals may be contributing to these
numbers. Genetics, social environment,
nutrition and toxicants can all have effects on
neurodevelopment. In the case of autism,
scientists are demonstrating an important
genetic basis for its occurrence, while the role
of environmental contaminants remains
unclear.202

Large toxicity data gaps exist in chemical
evaluation and safety programs on the
potential for effects on the developing fetus
and child. Testing for neurodevelopmental
effects of chemicals is lagging far behind,
according to participants in the Ottawa and
Moncton workshops. Most chemicals lack
neurotoxicological data. Among the high
production volume chemicals (those produced
in excess of one million pounds per year in the
United States), more than 78 per cent have no
developmental test data, and only about 50
have been tested for neurodevelopmental

198 McElgunn, B., “Neurotoxicants: Risks to Child
Development: Research and Policy Issues.”
Presentation given at the Ottawa Workhop,
23 January 2007.

199 LDAC, Learning Disabilities in Canada:
Economic Costs to Individuals, Families and
Society. 2001. Cited by B. McElgunn in her
presentation at the Moncton Workshop,
30 May 2007.

200 Lanphear, B., “Protecting Children from
Environmental Toxicants: The Neglected
Legacy of Rachel Carson.” Presentation at the
Moncton Workshop, 30 May 2007.

201 Primer, pp. 39–40
202 See, for example: Zhao, et al, “A Unified

Genetic Theory for Sporadic and Inherited
Autism.” PNAS. Vol. 104, no. 31. pp. 12831–
12836. 31 July  2007.



—— Report of the National Policy Consultation on Children’s Health and Environment ——

CPCHE / Pollution Probe106

toxicity according to EPA guidelines (see
Annex 3, McElgunn). Of the approximately
200 industrial chemicals known to have
neurotoxic effects in adults, there is little or no
information on their potential impacts on the
developing brain.203 There is also a dearth of
surveillance data that could reveal current
trends in neurodevelopmental disorders.

Several speakers in Moncton raised the issue of
potential biological interactions between
exposures to neurodevelopmental toxicants
and other factors, such as nutrition, stress and
the social environment. As a case in point, one
speaker mentioned a study of prenatal PCB
exposure in which the effects observed during
the teenaged years were less evident in
children who had been breastfed as infants.204

Other examples, such as the link between iron
deficiency (which itself has negative impacts
on brain development) and increased uptake
of lead, a known neurotoxicant, illustrate
some of the known biological interactions.205

Several participants in Moncton stressed the
need for greater understanding of how these
types of risk factors might modulate the effects
of neurotoxicant exposures, noting that test
results that speak solely to the toxicity of the
chemical fail to fully account for potential
effects of the exposure in conjunction with
other determinants of health under real-life
conditions.

A speaker in the Montreal workshop observed
that the acute or overt effects of neurotoxicants
represent the tip of the iceberg, while the bulk

of the effects remain below the surface at the
sub-clinical level.206

7.2.3 What Is Being Done?

While advances have been made, overall
progress has been slow in protecting children
from potential neurotoxicants, largely due to a
lack of routine testing of chemicals for
neurodevelopmental toxicity. For more than
twenty years, the WHO and the US National
Academy of Sciences have called for
neurobehavioural and neurodevelopmental
toxicity testing of chemicals to protect
children, according to one speaker in Moncton
(see Annex 6, McElgunn), but as participants
also learned, the OECD has only recently
completed its guideline for neurodevelop-
mental toxicity testing, and most countries do
not require neurodevelopmental toxicity
testing of new or existing chemicals.

Following are highlights of activities being
undertaken by various actors to address the
known or potential effects of chemicals on
brain development.

Government

Chemicals: New and existing chemicals are
regulated under CEPA. However, lack of data is
an impediment to the regulation of chemicals
to protect the developing brain.207 A speaker in
Moncton reported that, while neurodevelop-
mental toxicity data may be taken into account
in chemical assessments if they are available,
there is no requirement that such tests be
conducted for new or existing chemicals, food
additives or cosmetics in Canada (see Annex 6,
McElgunn).

203 Grandjean, P., Landrigan, P.J., “Developmental
Neurotoxicity of Industrial Chemicals.” The
Lancet. 8 November 2006.

204 Jacobson and Jacobson, as cited by T. Schettler
in “Environmental Risks to Brain Development.”
Presentation at the Moncton Workshop,
30 May 2007.

205 Schettler, T. “Environmental Risks to Brain
Development.” Presentation at the Moncton
Workshop, 30 May 2007.

206 Landrigan, P. “The Unique Vulnerability of
Children to Toxic Chemicals: Implications for
Science and Policy.” Keynote address at the
Montreal NPC Workshop, 25 September 2007.

207 Grandjean, P., Landrigan, P.J., “Developmental
Neurotoxicity of Industrial Chemicals.” The
Lancet. 8 November 2006.
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With respect to food additives, it should be
noted that the OECD is currently working to
achieve consensus for the inclusion of a
standardized protocol for the evaluation of
developmental neurotoxicity (DNT).
Developmental and reproductive toxicity
studies, which include clinical behavioural
observations of the animals, are currently
required. These behavioural observations are
used as indicators of potential neurotoxicity
and serve as a trigger to request further
information and/or studies. This type of
behaviour-based assessment is similar to some
of the EPA protocol for evaluating
developmental neurotoxicity in laboratory
animals, which is composed of tests for
evidence of deficits in neurobehavioral
function, including auditory startle,
habituation, associative learning and memory,
and monitoring of motor activity.208

Pesticides: As described in section 4.1.3 above,
pesticides are regulated by Health Canada’s
Pest Management Regulatory Agency.  New
pesticides must undergo a rigorous human
health and environmental risk assessment
before they can be registered for use in
Canada, and existing pesticide products must
be reevaluated every 15 years. As noted in
Sections 3.1.1 and 4.1.3 above, the health
assessments include examination of
developmental toxicity, reproductive toxicity,
carcinogenicity and neurotoxicity studies,
including developmental neurotoxicity studies.
With the passage of the new PCPA, measures
protective of children’s health have been
reinforced. There is growing attention to the
importance of reducing risks at the point of
use. Integrated Pest Management (IPM) is

increasingly promoted and used as a means of
minimizing the use of pesticides. Some
municipalities and public institutions, such as
schools, are tuning into the potential dangers
posed by pesticides and are introducing
measures, such as restrictions on cosmetic uses
of pesticides, intended to protect public
health.

Lead: The legacy of lead’s use continues to put
today’s children at risk, via deteriorating
leaded paints and lead pipes or lead-soldered
pipes in older homes, as well as lead-
contaminated soil in heavily trafficked areas.
Health Canada is completing a study of lead in
house dust and is working to address an
emerging concern about the leaching into
drinking water of lead from leaded pipes,
which were previously thought to be relatively
stable.209

Consumer products are another area of
concern. According to Health Canada, “lead
content is regulated for only a few consumer
products, and some of the lead content limits
for these regulated products are considered too
high to adequately protect consumers,
especially young children.” Health Canada
currently has no authority to control the
advertisement, import, or sale of unregulated
consumer products that may present a lead
exposure risk, and it lacks the power to issue
product recalls.210 The Lead Risk Reduction
Strategy launched by Health Canada in the
mid-1990s aims to address these issues by
setting regulatory standards that will more
effectively control the risks to children
associated with exposure to lead in consumer
products, using a hazard-based approach. The

208 Health Canada, Comments on an October 2007
draft version of this report, provided via email to
the author on 8 November 2007.

209 MacDonald, S. “Lead and Mercury Risk
Management Update.” Presentation at the
Moncton Workshop, 31 May 2007.

210 Health Canada, Consumer Product Safety
Bureau, “Summary of the Lead Risk Reduction
Strategy.” www.hc-sc.gc.ca/cps-spc/legislation/
consultation/summary_e.html.



—— Report of the National Policy Consultation on Children’s Health and Environment ——

CPCHE / Pollution Probe108

Strategy is aimed at products with which
children are most likely to come into contact,
including products likely to be put in the
mouth (e.g., crayons, modelling clay, soothers,
straws); children’s toys and furniture;
foodware; and items likely to be burned in
enclosed spaces, such as candles. It does not
address other categories of products that may
contain lead, such as furniture and furnishing,
lead shot and sinkers used in hunting and
fishing, or products intended to be used in
public spaces.211 Some participants were highly
critical of the effectiveness of the current
strategy.

Although several new and ongoing
biomonitoring initiatives in Canada include
lead, none of them involve children between
the ages of one and five (see Annex 6,
MacDonald). Thus, national data on children’s
blood levels in Canada remain unavailable.
Health Canada estimates that the current
blood lead level of children in Canada is
approximately 1.5–2.5 µg/dl, on average.212

The Children’s Task Group of the federal-
provincial-territorial Committee on Health
and Environment has conducted a review of
the current blood lead intervention level and
strategies in light of recent science, and has
compiled a database of blood lead studies in
Canada.213 A Health Canada representative at

211 Health Canada, Consumer Product Safety
Bureau, “Summary of the Lead Risk Reduction
Strategy.” www.hc-sc.gc.ca/cps-spc/legislation/
consultation/summary_e.html

212 MacDonald, S. “Lead and Mercury Risk
Management Update.” Presentation at the
Moncton Workshop, 31 May 2007.

213 Maxwell, J., “Children’s Health and the
Environment: Federal-Provincial-Territorial
Coordination.” Presentation given at the
Ottawa Workshop, 24 January 2007.

Participants in the Moncton workshop
mined the story of lead for its valuable
lessons, both past and present. While
success can be claimed in tackling the
major sources of lead exposure,
participants pointed out that we have not
reached the end of the lead story. Some
Moncton participants stressed that the
following points, gleaned from the lead
experience, need to be applied to the
management of other substances that are
known or suspected of having neuro-
developmental effects.

Government and other actors must not
wait until full scientific certainty has
been reached about the impact on the
brain from exposures to contaminants
in the environment. In the case of lead,
evidence of harm to children’s brains
was confirmed as a result of gathering
scientific proof of effects in exposed
populations of children. That evidence
confirmed that harm could occur at the
levels experienced by most children
and only then was lead banned from
gasoline. We need to find ways of
moving to action before the brains of
countless children have been
permanently affected.

Evolving scientific knowledge can call
into question the notion of thresholds
and/or “safe” levels. In the case of
lead, researchers are finding effects at
levels well below the current action
level of 10 μg/dl and at levels
previously considered to be “safe.”
New research shows that the
incremental effects of lead are most
pronounced at the very lowest levels
of exposure.

Continued vigilance, particularly
among vulnerable subpopulations, is
needed. Despite the removal of lead
from gasoline and paint, remaining
lead sources, including consumer
products, such as costume jewelry,
continue to pose real risks to children.

Box 14: Learning from Lead
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the Moncton workshop reported that Health
Canada is conducting a review of lead toxicity
and the current intervention level of 10 µg/dl,
noting that health effects in children may
occur below that level.214

Mercury: The federal, provincial and territorial
governments, through the CCME, have
developed Canada-wide standards (CWS) for
mercury emissions from base-metal smelters
and waste incinerators, and from coal-fired
power plants, as well as standards addressing
mercury-containing lamps and dental
amalgam waste.215 Implementation of the
mercury CWS has been piecemeal, with the
Government of Ontario’s decision to delay the
phase-out of its coal-fired power plants the
most recent setback. A Health Canada official
informed Moncton workshop participants,
however, that regulations soon will be coming
on-line for mercury emissions from base metal
smelters, incinerators, and coal-fired electric
power plants, and that an update on progress
in reducing dental amalgam waste will be
completed in 2007.216 Some groups have called
upon CCME to phase out all non-essential
uses and prevent any new uses of mercury in
products, and to increase the recovery and
recycling of mercury-containing lamps to a
rate of 80 per cent or better, the actual or
targeted recovery rates of the European Union
and the United States, respectively.217

Mercury switches in cars have not been used
since 2003 in Canada: however, the federal
government is working with scrap dealers and
steel manufacturers to address the significant
residue of mercury in older cars.218 Federal
regulations prohibit the use of mercury in
cosmetics, as is the case for lead. Mercury is
permitted, however, as a preservative in
products intended for use in the area of the
eye. The explosion in the use of compact
fluorescent light bulbs, which is being
promoted as a means to reduce energy
consumption and combat climate change, has
created a need to address issues of mercury
content and end of life management of the
bulbs. Mercury contamination in the North is
addressed through the Northern Contaminants
Program, although as one Moncton speaker
pointed out, the problem of mercury in the
north and in the food chain will not be solved
by Canadian action alone, given the
atmospheric transport of mercury from other
regions of the world.219

In December 2006, the federal government
proposed a risk management strategy for
mercury-containing products, which, among
other things, aims to prohibit the use of
mercury in products for which alternatives
exist, calls for extended producer responsibility
for end-of-life management of mercury-
containing products, and addresses labelling
requirements. Consultation meetings were
held in fall 2007 on the proposed provisions
for risk management instruments, including
regulations and pollution prevention
planning.

218 MacDonald, S. “Lead and Mercury Risk
Management Update.” Presentation at the
Moncton Workshop, 31 May 2007.

219 Health Canada, It’s Your Health: Mercury and
Human Health. www.hc-sc.gc.ca/iyh-vsv/
environ/merc_e.html

214 MacDonald, S. “Lead and Mercury Risk
Management Update.” Presentation at the
Moncton Workshop, 31 May 2007.

215 CCME, Mercury webpage. www.ccme.ca/
ourwork/air.html?category_id=85.

216 MacDonald, S. “Lead and Mercury Risk
Management Update.” Presentation at the
Moncton Workshop, 31 May 2007.

217 Toronto Public Health, Fish Consumption:
Benefits and Risks for Women in Childbearing
Years and Young Children: Summary Report.
September 2006.
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Health Canada issues fish consumption
advisories related to the mercury content of
various fish, with specific advice directed to
women of childbearing years, pregnant and
nursing mothers, and children. 220 Health
Canada updated its standards (maximum
limits) for total mercury in commercial fish
sold at the retail level, effective as of July 11,
2007.221

Industry

A representative of the Mining Association of
Canada (MAC) shared information during the
Moncton event on the mining industry’s
efforts to reduce the impacts of mining
operations, to address the legacy of
contaminated sites, and to support improved
understanding of sources, pathways, exposure
and effects of metals in the environment. The
Association’s “Towards Sustainable Mining”
initiative focuses on tailings management,
energy efficiency, crisis communication and
external engagement; there is a national
orphaned/abandoned mines initiative; and an
initiative aimed at reducing acid rock drainage
from mines through technology development
and knowledge transfer. The Metals in the
Human Environment Research Network
(MITHE-RN), a collaboration of academia,
government and industry funded by the
Natural Sciences and Engineering Research
Council of Canada (NSERC) and other
partners, conducts research on routes of
human exposure in support of risk assessments
for metals in water, soil and food (see Annex 6,
Laurie-Lean and/or www.mining.ca).

International Organizations

The OECD has recently completed testing
guidelines for developmental neurotoxity,
based largely on draft EPA guidelines that were
developed in the early 1990s. The guidelines
look for effects throughout the animals’
lifecycle, including the prenatal and post-natal
periods, and are designed to pick up any latent
effects that may occur. The methodology
includes functional (behavioural) and
morphological measures. Like most toxicity
testing, the guidelines rely on establishing a
dose-response relationship: if such a
relationship is not seen, there is no way to
extrapolate the results. The tests are expensive
and time-consuming (1.5–2 years per test),
which makes it impractical to consider testing
the approximately 20,000 chemicals on the
market. Thus, there is a need to find alternative
testing methods, such as in vitro tests, that will
be faster and less expensive. For more
information, see Annex 6, Bowers.

Regarding mercury, there are several ongoing
international initiatives, including the CEC’s
North American Regional Action Plan on
Mercury, the United Nations Economic
Commission for Europe Heavy Metals
Protocol to the Convention on Long-Range
Transboundary Air Pollution, and UNEP’s
Global Mercury Assessment.222 While Canada
is engaged in many of these international
activities, one participant in Moncton pointed
out that Canada is opposing the proposal for a
binding global treaty on mercury, while
another noted that Canada and Australia, two
lead-producing nations, undermined a
proposed OECD recommendation that
countries around the world should eliminate
lead in consumer products.

220 Health Canada, “Mercury in Fish: Questions and
Answers.” http://www.hc-sc.gc.ca/fn-an/securit/
chem-chim/environ/mercur/merc_fish_qa-
poisson_qr_e.html

221 Health Canada, “Food and Nutrition: Mercury.”
http://www.hc-sc.gc.ca/fn-an/securit/chem-
chim/environ/mercur/index_e.html

222 MacDonald, S. “Lead and Mercury Risk
Management Update.” Presentation at the
Moncton Workshop, 31 May 2007.
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7.2.4 Looking Ahead: What More
Needs to be Done?

The National Policy Consultation held in
Moncton generated a wealth of ideas on what
more should or could be done to better protect
children’s developing brains from the adverse
effects of toxic substances. Following is a
summary of suggestions that were made. These
should not be interpreted as consensus
positions, but rather ideas that could feed into
further discussions on a national vision and
strategy for children’s health and the
environment in Canada.

In the area of research, many participants in
Moncton, as in other sessions of the National
Policy Consultation, called for a longitudinal
cohort study in Canada, similar to what is
being undertaken with the US National
Children’s Study. In the discussions on risk
assessment, several participants raised the need
for assessments of what is happening under
real-life conditions (e.g., through bio-
monitoring and health surveillance) to
complement current risk assessment practices.
They pointed out that relying solely on
laboratory tests and assumption-laden models
fails to capture the complexities of real-world
exposures and the interplay among various
determinants of health (e.g., stress, nutrition,
social environment).

Regarding monitoring and surveillance, the
value of biomonitoring was raised numerous
times, with participants commending the
modest start made by the federal government
with the Canadian Health Measures Survey.
One speaker suggested carrying out
observational epidemiological studies of low-
level exposures to prevalent, persistent
toxicants using biomarkers. Others suggested
the tracking and reporting of health statistics
at the community level, to facilitate
community-based health assessments in areas
with high levels of industrial pollutant
releases. A speaker suggested that Canada
could capitalize on data from its public health

care system to carry out surveillance for
problems, such as asthma and autism, in order
to address questions about whether the
increases in these “new morbidities” are real or
not. Another participant cautioned, however,
that in many provinces the data are tracked by
medical procedure rather than by health
problem. There was also a suggestion that the
government track chemical production and
use data, including the use of chemicals in
products to which children may be exposed.
Canada is currently exploring a data gathering
initiative referred to as an “inventory update”
(IU).  Through this initiative, basic data, such
as quantities and uses, would be updated
regularly for chemicals on the Domestic
Substances List. Consideration is being given
to the collection of data that would support a
better understanding of how children are
exposed to substances used in consumer
products, as well as the collection of data on
substances used in personal care products,
foods and drugs. It is envisioned that the new
information collected by government from
industry for the DSL IU will aid in identifying
priorities for action. Given the potential for
overlap with initiatives in other jurisdictions,
the Government of Canada is considering
options for a consolidated approach for
gathering updated information that would
build on possible synergies with other
jurisdictions.

In the area of chemicals regulation and
policy, there were numerous calls for
developmental neurotoxicity tests to be a
standard requirement in the chemical
evaluation process, particularly for high
production volume chemicals. Several
participants proposed that industrial and
consumer chemicals should undergo pre-
market evaluations under real-life conditions,
similar to what is done for pesticides and
pharmaceuticals.

A number of participants called for bans or
controls on recognized or suspected
environmental toxicants in order to protect



—— Report of the National Policy Consultation on Children’s Health and Environment ——

CPCHE / Pollution Probe112

children’s health. A specific call for bans on
the use of lead and mercury in products was
widely supported by workshop participants.
Promoting the development and use of safer
alternatives to existing chemicals was viewed
as an important policy objective. It was
suggested that imposing regulatory controls on
hazardous chemicals could spur innovation
and the development of safer alternatives by
chemical producers, creating opportunities for
economic gains for the industry, although
barriers to innovation (e.g., testing
requirements) were also noted. One speaker
talked about the need to ensure that rapidly
developing scientific knowledge gets
channeled into the regulatory process. This
could be achieved by requiring periodic
reevaluations of substances, either on a set
time schedule or upon the advent of new
knowledge.

A number of participants spoke in favor of
certain elements of the new REACH legislation
in Europe, particularly the idea of “no data, no
market” and the placing of the burden of
proof on industry to show that their products
will not cause undue harm to health or the
environment. One participant, voicing a
viewpoint held by industry and many
governmental representatives, pointed out the
comparative strengths of the new Chemicals
Management Plan in Canada, noting the
relatively rapid pace of regulating priority
chemicals that is promised in the Plan.

There was a call for evaluating the current
standards for protecting pregnant women
exposed to toxicants in the workplace. It was
suggested that women should have the right to
refuse work that may pose a hazard to the
developing fetus, even in the absence of
scientific certainty about cause and effect.

Many participants spoke of the need to
embrace precaution and prevention to a
greater extent in chemicals regulation and
policy. This would mean acting on early
warnings even before definite proof of harm

has been established, and preventing or
reducing fetal and childhood exposures to
substances known or suspected of causing
adverse effects. Some characterized the use of
safety factors in risk assessment as an existing
application of precaution. There were
numerous calls for a more clear definition
(through fulsome public debate) on when we
know enough to take action on chemicals
suspected of harming children’s developing
brains and bodies.

Several participants called for a more holistic
and integrated approach to policy, noting the
complex web of interactions among social,
environmental and genetic factors and the
need to work across disciplines. One
participant advocated the search for win-win
solutions that would address problems, such
as poverty, nutrition and environmental
exposures, in an integrated way. Another raised
the need to look at issues of equity, such as the
distribution of costs and benefits among
different groups within society, when weighing
the trade-offs among economic, environmental
and public health considerations in the
context of chemicals regulation and policy. A
full accounting of the real costs of neurological
damage caused by prenatal or early life
exposures to toxicants was seen as an
important input into the cost-benefit
deliberations that occur in the context of risk
management decision-making.

An innovative suggestion tabled by one
speaker was to levy a small fee on specific
consumer products that use or contain
chemicals that are targeted under the
Chemicals Management Plan. The fee would
be set at a level that would generate $25–30
million per year. The funds would be
earmarked for specific purposes, including
(1) children’s environmental health research,
including a Canadian longitudinal cohort
study; (2) a children’s environmental health
advisory board, composed of researchers,
parents, community leaders and others, that
would be tasked with creating a declaration on
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protecting children’s health from
environmental threats and developing a 5–10
year strategy for achieving that goal; and (3) to
augment the resources available within Health
Canada and Environment Canada to evaluate
and regulate chemicals. Another participant
suggested that such a tax or fee could be used
to create incentives for industry to produce
greener and more durable products, reduce
packaging, and so on. Another suggested that a
temporary fee could be levied on the 200
priority chemicals identified under the
Chemicals Management Plan, along with a
challenge to industry to cease or reduce
production/use of those substances. The funds
generated could help accelerate chemical
assessments and the search for safer
alternatives.

One speaker suggested a commission,
involving community leaders, industrial
representatives, government officials and
others that would be charged with mapping
out a strategy to encourage the development of
safer consumer products through the use of
both regulations and incentives. Another
speaker suggested a commission to investigate
our current regulatory system and figure out
how it can be improved to be more effective
and timely, noting that progress is too slow
under the status quo.

Another suggestion was to challenge the
Canadian government to strive to be a world
leader in the area of children’s health and the
environment. It was noted several times during
the course of the workshop that Canada often
lags behind other countries when it comes to
proactive chemicals regulation and public
health protection, with the notable exception
of the recently-completed categorization of the
Domestic Substances List and development of
the Chemicals Management Plan.

There were a number of thoughts and
recommendations on public engagement and
access to information. Several participants
talked about the ethical issues associated with

toxic exposures and neurodevelopment in
children, as well as with broader issues of
sustainability, consumption, and stewardship
of the Earth. Several called for public
engagement and debate on these questions.
One speaker suggested that spokespersons or
guardians of future generations should be
appointed to engage in policy-making
processes, to ensure that the needs and
concerns of future generations are taken fully
into account. A few participants talked about
the responsibilities of regulators and the
public (including advocacy groups) in their
interactions with each other and with other
stakeholders. It was suggested that regulators
need to be more transparent about the
limitations they face in carrying out their
work, and that others in civil society need to
advocate to make sure that the regulatory
agencies receive sufficient resources to help
overcome barriers. A couple of participants
noted that Health Canada is underfunded and
understaffed. Several people called for greater
access to information, noting the step forward
made by the REACH legislation in this regard,
with a wealth of information on chemicals to
be put into the public domain via the Internet
as part of that new system. One participant
called upon the Canadian government to
make public the data gaps encountered in its
recently-completed categorization of the DSL,
specifically to identify those chemicals that
were not selected for priority because data
were not available for some or all of the risk
criteria that were used.  Another participant
called for an annual report from government
on its goals and accomplishments, including
information on what programs are running,
how many chemicals have been assessed or
regulated, and so on.

In the area of risk communication and
education, a number of participants shared
views on labeling of hazardous chemicals and
products. One governmental spokesperson
maintained that it is not always wise to
provide full information about risks on
packaging, since that information could have
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unintended effects. For example, it may cause
people to choose a different product that
would put them at greater risk. Several
participants countered this view, however,
maintaining that members of the public
should be given the information they need to
make their own choices. Others pointed out
that there are many chemicals and products
for which government has a responsibility to
act, since their use is a public health issue and
not just a matter of individual choice. For
example, the cosmetic use of pesticides can
impact local water quality and the health of
people living near the person using the
pesticides. One participant called for greater
action on the part of government to undertake
risk communication and education, noting
that if a decision is made to allow the use of a
risky chemical (e.g., PBDEs), the public should
be made aware of the risks and how to reduce
or avoid exposures.

7.3 Consumer Products

Consumer products containing potentially
hazardous chemicals are pervasive in our
modern lives. While many confer benefits,
they may also pose risks. Some of them
(e.g., air fresheners, pesticides) are deliberately
dispersed into the environment. The chemicals
in many others can be released inadvertently
during product use and degradation. To what
extent are children exposed to these
substances, and what might be the potential
effects on their health and development? Are
we doing enough to control the potential
risks? These and other questions about
chemicals in consumer products were explored
during the National Policy Consultation event
held in Montreal on 25–26 September 2007.
Highlights of the Montreal workshop are also
summarized in section 1.6.5 above.

7.3.1 What We Know About the
Children’s Health Risks Posed by
Consumer Products

A number of chemicals found in consumer
products are known to have, or are suspected
of having, adverse effects on child health and
development although, as emphasized during
the Montreal workshop, there are considerable
gaps in our knowledge and sometimes heated
scientific debate on the potential effects of
chemicals found in everyday products.
Categories of products that may give rise to
chemical exposures include toys and other
products for children, cleaners, cosmetics and
personal care products, arts and hobby
supplies, food storage containers and
packaging, cookware, electronics, building
materials, home maintenance products, such
as paints and wood preservatives, pesticides,
furniture, carpeting and textiles.

The adverse effects of lead, a neurotoxicant, on
children are well-documented. Nevertheless, it
has been found in various consumer products
from costume jewellery to mini-blinds to
crayons. Recently, several toy manufacturers
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issued large recalls of toys made in China due
to concerns about lead. Other less-well studied
chemicals, such as the perfluorinated
compounds used in non-stick coatings and fast
food packaging, and the PBDEs used as flame
retardants in the plastic housings of thousands
of consumer products (see Box 15), are raising
concerns due to their persistence and ability to
bioaccumulate. Animal studies indicate that
perfluorinated compounds may cause cancer,
liver damage, effects on the immune system,
and reproductive and developmental effects.223

Personal care products and cosmetics may
contain various phthalates and nonylphenols,
some of which have been linked, in animal
studies, to reproductive disorders and
endocrine disruption, respectively.224

Phthalates are also found in soft vinyl toys and
in food packaging. Health Canada has done an
in-house study on polyvinyl chloride (PVC)
and polyethylene consumer plastic wrap and
food bags and found that none of the products
tested contained phthalates.225 (See Box 15 for
more on phthalates.) Solvents, such as toluene,
which can be harmful to the central nervous

system if inhaled or ingested in sufficient
doses, can be found in synthetic fragrances and
nail polish. Volatile organic compounds, such
as formaldehyde — a probable carcinogen —
can be released from household cleaners,
pressed wood products and furniture.

Much of children’s exposure to chemicals from
consumer products is via inhalation, thus
indoor air quality is of particular concern.
Children also may be exposed via house dust,
which can be contaminated with particles of a
range of substances, such as lead and PBDEs.
Dermal exposure is another potentially
important route of exposure, particularly for
products that are spread on the skin, such as
insect repellents and lotions.

Health Canada has issued fact sheets on
consumer products, PBDEs, perfluorinated
compounds, mercury, lead, pesticides and air
quality. Websites and literature published by
NGOs, professional associations and
corporations are other sources of information.

223 Department of the Environment, Department of
Health. “Notice of Action Plan for the
Assessment and Management of Perfluorinated
Carboxylic Acids and their Precursors.” Canada
Gazette. Vol. 140, No. 24 — June 17, 2006.

224 Health Canada, Consumer Products Safety,
“Determination of Phthalates in Polyvinyl
Chloride Consumer Products Used by
Children.” 2004. www.hc-sc.gc.ca/cps-spc/prod-
test-essai/method/chem-chim/c-34_e.html; and
Health Canada, Environmental and Workplace
Health, “Priority Substances List Assessment
Report for Nonylphenol and its Ethoxylates.”
www.hc-sc.gc.ca/ewh-semt/pubs/contaminants/
psl2-lsp2/nonylphenol/nonylphenol_3_e.html

225 Health Canada, Comments on an October
2007 draft version of this report, provided via
email to the author on 8 November 2007.
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Montreal participants worked through three
chemical case studies as a means of
getting at key policy issues related to
chemicals in consumer products. Summary
information is provided below from the
workshop discussions on the uses of each
chemical, current concerns about possible
health impacts, the state of scientific
evidence, regulatory status, and questions
that arose from the case studies that are
relevant to the assessment and
management of chemicals in consumer
products more generally. For each
substance, a lead speaker gave a 10-
minute presentation, followed by remarks
from two respondents. Each speaker
represented a different sector (i.e., NGO,
industry, academia) in order to explore a
range of perspectives.

A. Phthalates

Uses: Phthalates are used as plasticizers in
soft plastics (e.g., vinyl toys, medical tubing)
and in personal care products, such as
cosmetics and fragrances. Sixty-five
phthalates are on the DSL; a handful of
phthalates (e.g., DEHP, DINP, DBP, BBP)
are among the most widely used and
studied.

Concerns: There are concerns that
phthalates may cause adverse affects on
the reproductive system, particularly in
boys. Some scientists are suggesting that
phthalates may be linked to testicular
dysgenesis syndrome, which is
characterized by poor sperm quality,
undescended testicles, penile defects
and/or testicular cancer, and is thought to
be a result of reduced testosterone
production.  Other concerns, such as a

possible link between vinyl flooring
containing phthalates and asthma, have
been raised.

Scientific evidence: Exposure to certain
phthalates in laboratory animal studies has
caused reproductive effects in the male
offspring of exposed mothers, with
outcomes similar to testicular dysgenesis
syndrome, as well as decreased anal-genital
distance, which is thought to be a marker of
demasculinization. The NGO speaker
mentioned a human study that found
reduced anal-genital distance in boys
associated with the levels of phthalate
break-down products in their mothers
during pregnancy.226 According to the
industry representative, there has been no
decline in sperm counts, nor increase in
hypospadias, in the United States. The
university respondent stated that, according
to numerous studies, phthalates cause
adverse effects in laboratory animals by
affecting fetal testosterone, which leads to
decreased gene expression and
subsequent undermasculinization of male
offspring. According to Health Canada, no
cause-effect link in humans has been
adequately demonstrated in the scientific
literature.227

Box 15: Montreal Workshop Explores Key Policy Issues by Examining Three
Chemical Case Studies

226 Swan, S., et al, “Decrease in Anogenital
Distance among Male Infants with Prenatal
Phthalate Exposure.” Environmental Health
Perspectives. Vol. 113, No. 8. August 2005.
Available at: http://www.ehponline.org/
members/2005/8100/8100.html

227 Health Canada, Comments on an October
2007 draft version of this report, provided
via email to the author on 8 November
2007.



CPCHE / Pollution Probe

—— Report of the National Policy Consultation on Children’s Health and Environment ——

117

Regulatory status: One phthalate, DEHP,
was declared CEPA-toxic, based on the
potential for developmental effects. A
voluntary agreement with industry was used
to address the use of DEHP in children’s
products. Health Canada has issued an
advisory to the public and guidance to
industry on the potential health risks of
DINP in items meant to be mouthed or
chewed by children. Private Members Bill
C-307, currently going through Parliament,
would prohibit the use of the phthalate
DEHP in certain products destined for
children and would facilitate the
development of clinical practice guidelines
respecting the use of medical devices that
contain DEHP.228

Questions raised:

How can differing, and even conflicting,
scientific studies be rationalized in
order to best inform the policy-making
process? This case study illustrated the
wide disparities that can exist in the
scientific evidence presented by
different parties, and the ways in which
such evidence is interpreted by different
stakeholders.

Are all possible sources of children’s
exposures being considered during the
assessment phase? According to the
NGO speaker, the exposure
assessment used in Health Canada’s
evaluation of phthalates did not include
exposures from all relevant sources
(e.g., consumer products, breast milk,
house dust, cosmetics).

Are risk management measures being
followed through? Despite the voluntary
withdrawal of some phthalates from
certain uses, there are reports that they
are still showing up in some products
intended for children, an issue that
Health Canada is working to address
through development of regulations.

How can scientific evidence that comes
to light after a regulatory decision has
been made be taken into account? The
NGO speaker and other participants
noted that more scientific evidence has
emerged since the decisions on
phthalates were made over the past
7–15 years.

Once a chemical has been declared
CEPA-toxic, is consistent action taken
across all statutes (e.g., HPA, PCPA)?
The NGO speaker suggested that
CEPA should have overarching
authority for dealing with toxic
substances in consumer products.

Are extra measures (e.g., additional
safety factors in risk assessment)
needed to ensure that vulnerable
groups, including children, are
protected?

Should maternal exposures be
addressed alongside children’s
exposures? The university respondent
stated that, given the evidence of health
effects associated with fetal exposures
in laboratory rodents, action should be
taken to address maternal exposures.

228 Health Canada, Comments on an October
2007 draft version of this report, provided via
email to the author on 8 November 2007.
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Should families of substances be
considered as a group during
assessments of exposure and risk? The
NGO speaker cited the example of BBP
and DBP, which have a common
breakdown product, and thus, he
argued, should be assessed together.
He also noted that some combinations
of phthalate exposures may have
additive or even synergistic effects.

B: Polybrominated diphenyl ethers
(PBDEs)

Uses:  Used as flame retardants in plastics
and polymer resins, and to some extent in
textiles, sealants and coatings. Examples:
computer housings, household appliances,
televisions and other electronics, furniture
and automotive/aircraft interiors.

Concerns: Adverse neurological,
reproductive, immune and hormonal system
effects.

Scientific evidence: Environment Canada
has concluded that PBDEs are toxic and
persistent. According to Health Canada,
PBDEs cause adverse effects on
behavioural development, the liver and
thyroid in animals, but exposure levels in
humans remain lower than those that have
caused adverse effects in laboratory
animals.229 Levels in humans appear to be
on the rise: a study by Health Canada and
McGill University researchers found that the
levels of total brominated diphenyl ethers

(BDEs) in human fetal liver tissue obtained
in the Montreal area have increased
dramatically from 1998 to 2006, even as the
use of these compounds decreased (see
Annex 5, Hales). Environment Canada has
concluded that the weight-of-evidence
indicates that decaBDE can debrominate
into lower congeners, whereas the industry
respondent at the Montreal workshop cited
other research that failed to find evidence of
such breakdown in the environment.230

Regulatory status: In 2006, the federal
government declared all seven PBDEs toxic
under CEPA, based on environmental (not
health) criteria. Three groups, tetra-, penta-
and hexa-BDE, are targeted for virtual
elimination, with the proposal of control
actions due by July 2008 and their
implementation required within 18 months
thereafter. In Phase I of its risk
management strategy, the federal
government aims to prevent future
manufacture of all seven PBDEs in Canada
(none have been produced in Canada), and
to prevent the import of tetra- to hexa-BDE.
Manufacturers have voluntarily ceased
production of two of the three commercial
mixtures of PBDEs, known as penta-BDE
and octa-BDE. Consumer products
containing PBDEs are to be addressed
during Phase II of the risk management
strategy.231 Environmental groups have filed
a Notice of Objection to the government’s
proposed PBDE regulations, noting, inter
alia,  that decaDBE can degrade into the
lower congeners, thus virtual elimination of

229 Health Canada, “PBDE Flame Retardants
and Human Health.” It’s Your Health
factsheet. September 2006.

230 Dawson, R. Bromine Science and
Environmental Forum, Response during the
PBDEs dialogue. Montreal NPC Workshop,
25 September 2007.

231 Monastesse, L., Health Canada, Opening
presentation during the PBDEs dialogue.
Montreal NPC Workshop, 25 September
2007.
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the lower-brominated PBDEs can only be
achieved if decaDBE is also eliminated.232

Questions raised:

Should all potential precursor
substances be automatically included in
actions taken to restrict/ban a
substance that has been slated for
virtual elimination under CEPA?  While
this is the subject of debate, some
studies have shown that the more
highly brominated congeners (e.g.,
hepta- to decaBDE) can transform into
the lower brominated congeners,
including those that have been slated
for virtual elimination.233

How does the regulation of a substance
affect the recyclability of materials that
may contain that substance, as well as
the production of goods made from
recycled materials that may contain that
substance?

As with phthalates, are all possible
sources of children’s exposures being
considered during the assessment

phase? According to the academic
respondent, Health Canada’s exposure
assessment did not include dust.

Is it judicious to switch to a lesser-
studied chemical to replace one that is
well researched? The industry
respondent stated that in light of various
assessments (e.g., in Europe) that have
concluded that risk management is not
required for decaDBE, and because its
use as a flame retardant saves lives, a
switch to a less well-studied chemical
would be ill-advised.234

Are there “red flag” criteria that could be
used to guide the selection of safer
alternatives? It was suggested that
criteria could stipulate the avoidance of
substances that are persistent or
bioaccumulative, for example.

What is the role of consumer right-to-
know in addressing potential risks at an
individual level? Some participants
called for labeling or other means of
revealing what substances a product
contains, in order to enable consumers
to reduce their exposure to a chemical
for which they have concerns.

C: Bisphenol A

Uses: Bisphenol A (BPA) is used in
polycarbonate plastics (examples of
products include CDs and DVDs, baby
bottles, electronics, sports safety equipment)
and in epoxy resins used as protective
coatings on metal (e.g., most food and
beverage cans).

Box 15 continued...

232 David Suzuki Foundation and Sierra Legal,
“Issue Backgrounder – Proposed PBDE
Regulations, DecaBDE, and Notice of
Objection.” May 2007.

233 Ministers of Environment and Health,
“Notice: Publication of final results of
investigations and recommendations for
the substance — Decabrominated diphenyl
ether that has the molecular formula
C12Br10O — (Paragraphs 68(b) and (c) of
the Canadian Environmental Protection
Act, 1999)” 2006-07-01 — Canada Gazette
Part I, Vol. 140 No. 26.; and Environment
Canada, “Proposed Risk Management
Strategy for Polybrominated Diphenyl
Ethers (PBDEs).” www.ec.gc.ca/Toxics/
docs/substances/PBDE/consult-09-06/EN/
index.cfm

234 Dawson, R. Bromine Science and
Environmental Forum, Response during the
PBDEs dialogue. Montreal NPC Workshop,
25 September 2007.
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Box 15 continued...

Concerns: Endocrine disruption, as well as
neurological and behavioural effects, breast
and prostate cancers, abnormal weight gain
and insulin resistance. There is also
concern about the potential for effects at
very low levels and a non-linear dose-
response relationship.

Scientific evidence: Controversy exists
over current exposure levels and potential
health effects. Evidence of human health
effects of BPA remains limited. Independent
scientific assessments by the European
Food Safety Authority (EFSA) and the US
Center for the Evaluation of Risks to Human
Reproduction both concluded that human
exposure to BPA does not pose
unacceptable health risks,235 although the
NGO speaker noted that the latter study
mentioned concerns about neurological and
behavioural effects. On the other side, an
international panel of 38 scientists,
convened by the US Government, reviewed
700 scientific papers and concluded that
current human exposures are ten times the
reference dose set by the US EPA.236

Biomonitoring reveals widespread human
exposure to BPA, but at extremely low
levels.

Regulatory status: Manufacture and use of
BPA is legal in Canada. No bans or
restrictions on BPA exist anywhere in the
world.

Questions raised:

Can our existing regulatory models —
risk assessment, in particular —

235 Hentges, S. American Chemistry Council.
Presentation on Bisphenol A at the Montreal
NPC Workshop, 25 September 2007.

236 Barras, C., “Plastics Chemical is Harmful, Says
Expert Panel.” New Scientist. 11 August 2007.

adequately deal with a substance that
does not fit the usual dose-response
curve and that may cause effects at
extremely low levels? Some suggested
that new tools are needed to address
the complexities of chemical exposures
and effects, whereas others maintained
that risk assessment can effectively
address substances that don’t have
linear dose-response curves since the
assessments typically center on a yes-
no question, that is: are effects
occurring at the specified exposure
levels, or not?

As was raised during the phthalates
discussion, how can differing, and even
conflicting, scientific studies be
rationalized in order to best inform the
policy-making process?

How should the research community
and policy-makers respond to “outlier”
studies? Noting that such studies are
often discounted or ignored, the NGO
respondent suggested that we should
be looking at such studies as potential
early warnings.

Can we justify the continued use of a
chemical for which serious health
concerns have been raised and for
which alternatives exist, even in the
absence of full scientific certainty?
Some participants pointed out that
alternatives to BPA-containing plastics
exist and that, when it comes to
children, we should only be using
products that we know are safe. Others
believe that the scientific evidence does
not warrant risk management actions,
and question whether viable
alternatives actually exist.
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7.3.2 What Are the Gaps in Knowledge?

As noted above, there are considerable gaps in
our knowledge about the potential effects of
chemicals in consumer products. Gaps in
knowledge can stem from the inability of
existing tools to fully assess potential
exposures and/or health effects. In some cases
information may exist, but is not publicly
available.

Information is scarce on the amounts and
types of chemicals to which children are
routinely exposed via consumer products. The
release of potentially toxic substances into the
environment stemming from the use of
consumer products — in the home, in schools
and daycares, in commercial establishments
and public spaces — is not subject to
governmental tracking in the way that releases
of industrial pollutants or sales of pesticides
are.237 The National Pollutant Release
Inventory (NPRI), for example, tracks releases
of pollutants during manufacturing, but no
comparable data are collected on chemicals
released into the environment during product
use.

Assessing the potential health effects of the
multiple exposures to low levels of chemicals
from myriad consumer products is a major
challenge. Data on contaminant levels and
exposure pathways are currently insufficient to
give a clear picture of what children are
exposed to in their day-to-day lives. Many of
the chemicals have not been adequately tested
for their potential effects on fetal and child
development. The fact that substances may
have numerous congeners, some of which can
transform from one to another in the
environment or in the body, further
complicates matters.

Some participants in the Montreal workshop
expressed the view that consumers lack access
to sufficient information to make informed
decisions about their exposures to toxic
substances in consumer products. Not all
products are required to have all ingredients
listed, and publicly available information on
the known and suspected health risks of
chemicals is often hard to come by. On the
other side, an Ipsos Reid poll cited by a
representative of the Canadian Consumer
Specialty Products Association reported that
87 per cent of respondents are confident in the
products they use, 69 per cent read labels, and
77 per cent believe that they receive enough or
more than enough information.238

7.3.3 What Is Being Done?

Government

The main statutes relevant to chemicals in
consumer products are: the Hazardous Products
Act (HPA), the Canadian Environmental
Protection Act 1999 (CEPA), the Food and Drugs
Act (FDA) and the Pest Control Products Act
(PCPA). Occupational health and safety laws,
including those at the provincial/territorial
level, are also relevant in some instances. Some
participants in the Montreal workshop talked
about the new Chemicals Management Plan
and its adequacy for dealing with consumer
product issues, with some offering cautious
optimism that, as a framework, it is adequately
suited to the task.

Manufacturers or importers wishing to
introduce products into the Canadian market
must demonstrate that they meet the
requirements of the Hazardous Products Act
(see section 4.1.4 above). The Act, however, is

237 PMRA, Progress Report 2003. http://www.pmra-
arla.gc.ca/english/pdf/plansandreports/
pmra_progressreport2003-e.pdf

238 Coombs, S. Canadian Consumer Specialty
Products Association, “Issues Faced By
Industry.’ Presentation at the Montreal NPC
Workshop, 25 September 2007.



—— Report of the National Policy Consultation on Children’s Health and Environment ——

CPCHE / Pollution Probe122

largely reactive in nature and provides the
government with limited power to address
products that are identified as problematic. A
Health Canada representative at the Montreal
workshop noted that the HPA cannot be used
to prohibit the manufacturing of a product, it
provides no pre-market authority, and it does
not enable the government to act on any
marketing or performance claims.239

The Consumer Chemicals and Containers
Regulations under the Hazardous Products Act
were updated in 2001 to better protect the
public from hazardous products by providing
hazard and first aid information on product
labels and through appropriate packaging,
such as child resistant caps. The old
Regulations, passed in 1970, used a list-based
approach whereby the rules applied only to
products listed under the Act. The new
Regulations, by contrast, cover all products and
containers that meet the definitions
established therein. Products that are toxic,
flammable and corrosive, as well as quick skin-
bonding adhesives and pressurized containers,
are covered. Products that are intended for use
in the workplace, which are subject to WHMIS,
or that are regulated by other legislation, such
as pesticides, foods, drugs, cosmetics, devices,
explosives and tobacco, are not covered under
the Regulations.240

Food additives, food packaging materials and
cosmetics sold in Canada must comply with
the Food and Drugs Act, with cosmetics falling
under the Cosmetic Regulation within the Act
(see section 4.1.5 above). The Act prevents the
sale of food “in a package that may yield to its
contents any substance that may be injurious

to the health of a consumer of the food.”241 For
cosmetics, companies are required to notify
Health Canada with specific product
information, including ingredients,
concentrations and the identity of the
manufacturer, in order to sell such products in
Canada. As of November 2006, cosmetics sold
in Canada require a label listing all
ingredients. Health Canada maintains a “hot
list” of some 500 substances that are
prohibited or restricted for use in cosmetics.242

The powers relevant to chemicals in consumer
products afforded to the government under
CEPA are found in section 2, which calls for
preventive and precautionary approaches, and
in section 93, which provides the primary
authority to regulate CEPA-toxic substances
and products containing such substances.243

Under CEPA’s provisions for the introduction
of new chemicals and review of existing
chemicals, the government has the ability to
restrict or prohibit substances that are declared
“toxic” under the Act. In the risk assessment
process, however, exposure to chemicals via
consumer products has often not been fully
taken into account. In most cases, direct
exposure to priority substances from consumer
products has not been estimated. At best, the
government’s estimates of total daily intake
have included concentrations in indoor air of
chemicals from consumer products.244 Other

239 Health Canada, “Consumer Products,
Chemicals and Child Health.” Presentation at
the Montreal NPC Workshop, 25 September
2007.

240 Health Canada, Consumer Chemicals and
Container Regulations, 2001. http://
www.hc-sc.gc.ca/cps-spc/legislation/acts-lois/
infocccr2001_e.html

241 Health Canada, “Consumer Products, Chemicals
and Child Health.” Presentation at the Montreal
NPC Workshop, 25 September 2007.

242 Health Canada, “List of Prohibited and
Restricted Cosmetic Ingredients (The
Cosmetic Ingredient Hotlist).” www.hc-sc.gc.ca/
cps-spc/person/cosmet/prohibited_e.html

243 Health Canada, “Consumer Products, Chemicals
and Child Health.” Presentation at the Montreal
NPC Workshop, 25 September 2007.

244 Health Canada, “Human Health Risk
Assessment for Priority Substances.”
www.hc-sc.gc.ca/ewh-semt/pubs/
contaminants/existsub/approach/substances-
single-unique_e.html
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possible exposure pathways, such as ingestion
of house dust or dermal absorption, might
have been overlooked.

Public education and outreach are other
functions carried out by government. Health
Canada’s Consumer Product Safety website,
available at: www.healthcanada.gc.ca/cps,
provides information and advisories on a
range of topics. The Chemicals Management
Plan web portal is another source of
information on governmental action to
address chemical risks.

Certain toxic substances found in consumer
products, such as lead and mercury, are the
focus of some governmental effort. The Lead
Risk Reduction Strategy described above is one
example. There also is work underway to
reduce levels of VOCs in consumer and
commercial products, with proposed
regulations issued in September 2006. With
certain exceptions, PBDEs (flame retardants)
and PFOS (perfluorooctane sulfonate, used as
a stain repellant for fabrics) have been
prohibited by regulations issued under CEPA.
The government has used voluntary
agreements to minimize exposures to some
chemicals, such as formaldehyde release from
particleboard, ozone release from residential
air cleaners, and DEHP (a phthalate) in child-
care products.245

Leaders of the three North American countries
who met during the recent Security and
Prosperity Partnership Summit in Montebello,
Quebec, committed to strengthen mechanisms
and information exchange within the region
on import safety issues pertaining to food and
products.246

In Europe, recognition of the dearth of
information needed to adequately assess and
manage the risks posed by consumer products
led the European Commission to launch the
“European Information System on risks from
chemicals released from consumer products
and articles” (EIS-ChemRisks) in 2003. It
aims to provide tools and reference data to
support harmonised exposure assessment
procedures for consumer products in the
EU.247 This initiative is part of a range of
activities undertaken by the European
Commission, in concert with member states,
to ensure product safety.248

The European Union also has taken action to
regulate specific chemicals found in consumer
products, including PBDEs (mentioned above)
and phthalates. Member states were required
to put into place, by mid-2006, legal measures
to ban and restrict the use of phthalates in toys
and childcare articles (meaning any product
intended to facilitate children’s sleep,
relaxation, hygiene, feeding and/or sucking),
with those measures required to come into
force by January 2007.249 Other countries have
also taken regulatory action against phthalates,
including Austria, France, Greece, Mexico,
Norway, Denmark, Sweden, Finland, Germany,
Japan, Iceland and Italy.250

245 Health Canada, “Consumer Products, Chemicals
and Child Health.” Presentation at the Montreal
NPC Workshop, 25 September 2007.

246 Health Canada, “Consumer Products, Chemicals
and Child Health.” Presentation at the Montreal
NPC Workshop, 25 September 2007.

247 European Commission Joint Research Centre.
www.jrc.ec.europa.eu/eis%2Dchemrisks/

248 European Commission, Directorate General for
Health and Consumer Protection. http://
ec.europa.eu/consumers/cons_safe/prod_safe/
index_en.htm

249 “Directive 2005/84/EC of the European
Parliament and of the Council of 14 December
2005.” Official Journal of the European Union.
L 344/40. 27 December 2005. http://eur-
lex.europa.eu/LexUriServ/site/en/oj/2005/
l_344/l_34420051227en00400043.pdf

250 Cooper, K., “Policy Tools to Protect Children’s
Health: CEPA in an International Context.”
Presentation given at the Ottawa Workshop,
24 January 2007.



—— Report of the National Policy Consultation on Children’s Health and Environment ——

CPCHE / Pollution Probe124

In the United States, the US EPA has joined
with the specialty pesticide industry,
environmental groups, and state and local
governments to create the Consumer Labeling
Initiative to make labels on household
pesticides and cleaning products easier to read
and understand, in order to avoid accidents,
misuse and overuse of such products. The
project encourages consumers to read the label
first in order to safeguard the health of people,
pets and the environment.251

Canada has been engaged in international
efforts to develop the Globally Harmonized
System of Classification and Labelling of
Chemicals (GHS), which was adopted by the
United Nations Economic and Social Council
in July 2003. It harmonizes classification of
chemicals according to their hazard, as well as
the communication of those hazards through
labels and safety data sheets.252

Industry

Individual companies and industrial
associations have activities to address the
potential risks of toxic chemicals in consumer
products. The following examples were
highlighted during the Montreal workshop.

A speaker from Procter & Gamble provided
Montreal workshop participants with an
overview of his company’s efforts to ensure
that its products are safe and sustainable. He
stressed that safety is not limited to use of the
product, but extends to foreseeable misuse,

accidental exposures, and post-use (e.g.,
disposal). P&G’s safety testing is closely linked
to innovation, given that much of their testing
occurs before a new product goes to market.
He talked about the drivers of innovation in
his company, which include the desire to
improve the environmental profile of a
product line, to reduce the use of
nonrenewable resources (e.g., petroleum), to
bring down the costs of products and to
improve product performance. He mentioned
Tide Coldwater as an example, citing the
advances in surfactant chemistry that enable
this new product to perform as well in cold
water as other detergents do in warm water.
The resulting energy savings are considerable:
if all Canadian households were to wash their
clothes using cold water, the energy savings
would represent approximately five per cent of
national energy consumption and 8–10 per
cent of the Kyoto target, according to P&G
calculations. In evaluating product safety, his
company employs a risk assessment model
similar to that used in government. They draw
upon existing data on the chemical, or on
chemicals with similar structure, to assess
hazards, and utilize a Consumer Product
Exposure Assessment Tool to collect data on
product use, including parameters such as
amounts used, amounts swallowed and
duration of use. From the results of their risk
assessments, they determine the need for risk
management measures, such as child resistant
packaging and nozzle size. Labeling, he stated,
is part of product safety, although he
cautioned that labels can be confusing and
should be used solely as supplemental

251 US EPA, Consumer Labeling Initiative website:
www.epa.gov/oppt/labeling

252 For more on the Globally Harmonized System
of Classification and Labelling of Chemicals,
see Health Canada’s website at: http://www.hc-
sc.gc.ca/ahc-asc/intactiv/ghs-sgh/index_e.html
or the United Nations website at:
 http://www.unece.org/trans/danger/publi/ghs/
ghs_welcome_e.html.
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measures. The company promotes
transparency through several websites that
provide consumers with information on their
products. The company also strives to provide
scientific leadership, and works at an industry
level to share risk assessments, data, and best
practices (see Annex 7, Daston).

A number of industry associations in Canada
have mandates relevant to consumer products,
including the Vinyl Council of Canada, the
Canadian Consumer Specialty Products
Association, and the Canadian Toy
Association. At the Montreal workshop, a
representative of the Canadian Consumer
Specialty Products Association (CCSPA) —
which represents 47 companies that make
products ranging from shampoo to household
pesticides to air fresheners — presented the
industry’s commitment to an environmental,
health and safety code of ethics (see Annex 7,
Coombs, for more detail). She underscored the
health benefits of consumer products, such as
the role of soap in fighting the transmission of
viruses and the use of insect repellant to
prevent incidence of West Nile virus. She
shared her view that consumer products in
Canada are well regulated, and that the public
has a large degree of confidence in the safety
of products. CCSPA’s “Healthy Cleaning 101”
website (www.healthycleaning101.org)
provides consumers with information on the
appropriate use and benefits of products, and
on understanding labels.

Non-governmental Organizations,
Communities and Individuals

Participants in Montreal noted a few examples
of communities taking action to address
potential risks posed by consumer products,
such as municipal by-laws prohibiting the
cosmetic use of pesticides. Some non-
governmental organizations are active in
educating the public about potential risks
posed by toxic chemicals in consumer
products and in providing information on
non-chemical alternatives (e.g., for cleaning).

7.3.4 Looking Ahead: What More
Needs to be Done?

Participants in the Montreal NPC workshop
identified a number of actions that could be
taken to better address toxic substances in
consumer products and reduce associated risks
to child health and development. The
following is a summary of the ideas expressed,
and should not be interpreted as consensus
recommendations.

In the area of research, participants identified
the need for an expert advisory panel or other
body to advise governmental decision-makers
in the face of conflicting scientific evidence.
Increased funding for independent research,
and better coordination of research, are other
needs that were identified. The increasing
focus on sub-clinical effects, synergistic/
antagonistic effects, cumulative effects, non-
linear dose-response relationships and other
challenging concepts call for new thinking and
methodological tools in research and chemical
testing, according to many Montreal
participants.

With respect to the legislative framework,
some participants called for amendments to
existing laws, in particular CEPA and HPA, that
would require regulators to:
• take into account aggregate exposures to a

chemical from multiple sources;
• look at groupings of chemicals with

similar modes of toxicity;
• explicitly consider effects in children and

apply additional safety factors to protect
children; and

• reassess chemicals (either on a periodic
basis or when new scientific information
becomes available).

A precedent for such measures exists in the
recent amendments to the Pest Control
Products Act, which one speaker characterized
as the new standard in Canada for child-
protective legislation. Some participants called
for obligatory testing for potential
neurodevelopmental, reproductive and
endocrine effects of chemicals.
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There were calls for greater coordination in the
implementation of the various federal laws
pertaining to toxic substances and consumer
products. There are several different statutes
that may apply to chemicals in consumer
products, and the piecemeal manner in which
they are implemented can mean, in some
cases, that particular uses of a chemical can fall
through the cracks. One speaker cited the
example of lead, which was declared CEPA
toxic in 1990, a move which failed to stem its
use in certain consumer products that could
have been regulated under the Hazardous
Products Act.253 It was noted that in the context
of the ongoing CEPA review, the House of
Commons Standing Committee on
Environment and Sustainable Development
has recommended that CEPA be used as the
principal statute for the regulation of products
containing toxic substances, and that the HPA
be better coordinated with CEPA.254 This view
was echoed, to some extent, during the
Montreal NPC workshop. Participants also
noted the need to address gaps in the legal
framework, such as the absence of legal
authority to compel product recalls.

Montreal participants talked about the need
for precaution within risk assessment,
although there was a range of views expressed
on the extent to which precaution is already
embodied in risk assessment protocols. It was
suggested that precaution should be applied in
the context of risk management, as well, and
that a cohesive risk management approach
should be developed that addresses risks
throughout the entire lifecycle of a product.

The issue of substitution was identified in
Montreal as one that would benefit from
further exploration. Industry participants
cautioned that while it may sound attractive to
replace a hazardous chemical ingredient with a
different substance, doing so may have
unintended consequences, particularly if the
replacement chemical is not as well studied as
the original substance. Others suggested,
however, that red flag criteria could be
employed to help avoid a situation in which
we jump from the frying pan into the fire. One
participant advocated the use of the Natural
Step approach — a consensus-based process
developed by Karl-Henrik Robért to guide
companies and communities towards
sustainability — to develop an overarching
paradigm for decision-making on substitution.
Some participants stressed the need to look
beyond chemical alternatives to non-chemical
solutions. The toxic use reduction initiative
undertaken by the State of Massachusetts was
suggested as a possible model (for more
information, see www.turi.org).

Compliance and enforcement, it was noted,
can be challenging when it comes to toxic
substances in consumer products, given both
the volume and the speed of change in the
retail market and the trend towards
globalization. Challenges include the
enforcement of Canadian standards for
imported products, the complexities of testing
end products, and dealing with counterfeit
goods that may pose risks to health and safety.

253 Cooper, K., “Issues Faced by ENGOs.”
Presentation at the Montreal NPC Workshop.
25 September 2007.

254 Health Canada, “Consumer Products,
Chemicals and Child Health.” Presentation at
the Montreal NPC Workshop, 25 September
2007.
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In the area of risk communication, discussions
centered around the public’s right-to-know,
with most participants expressing support for
this concept, while differing in their views as
to how it should be put into practice. Industry,
in particular, noted limitations of
conventional approaches to right-to-know,
which often rely on publishing lists of
substances, stressing instead the concept of
“right-to-understand.” Without disagreeing
with the value of providing contextual
information, others maintained that data and
information on potential risks posed by
chemicals in consumer products should be in
the public domain, no matter what form, so
that the public is fully empowered to utilize
the information and make their own choices.
California’s Proposition 65 was put forth as
one possible model; worker right-to-know
(e.g., the provision of Material Safety Data
Sheets) was suggested as another. Under
worker right-to-know laws, workers must be
provided with hazard-based information on
the chemicals they are using or otherwise
exposed to. Someone pointed out, though,
that differences exist between the workplace —
where workers experience prolonged exposures
to a limited number of substances, and where
training can be provided — as opposed to
society at large. A working group to explore
right-to-know issues within the context of the
new Chemicals Management Plan was
suggested. Labelling of consumer products
was seen as a vehicle for providing
information and helping consumers reduce
risks, but some participants cautioned against
over-reliance on labels as a risk
communication tool.

Public engagement, perhaps through some
form of multi-stakeholder process, was
suggested by some to ensure that the value
judgments implicit in regulatory decision-
making can be publicly aired and debated. It
was noted that the decision not to act is also a
decision that should be subject to public
discussion.
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AAFC Agriculture and Agri-food Canada
ACC American Chemistry Council
ADHD attention deficit-hyperactivity disorder
ALL acute lymphoblastic leukemia
ANA American Nurses Association
AQBAT Air Quality Benefits Assessment Tool
ATSDR US Agency for Toxic Substances and Disease Registry
BAQS Canada-US Border Air Quality Strategy
BBP butyl benzyl phthalate
BDE brominated diphenyl ethers
BPA Bisphenol A
CAC Criteria air pollutant
CAPE Canadian Association of Physicians for the Environment
CCASN Canadian Congenital Anomalies Surveillance Network
CCDPC Centre for Chronic Disease Prevention and Control
CCCF Canadian Child Care Federation
CCME Canadian Council of Ministers of the Environment
CCPA Canadian Chemical Producers Association
CCSPA Canadian Consumer Specialty Products Association
CDC US Centers for Disease Control and Prevention
CEC North American Commission for Environmental Cooperation
Cefic European Chemical Industry Council
CEHAPE Children’s Environment and Health Action Plan for Europe
CELA Canadian Environmental Law Association
CEPA Canadian Environmental Protection Act
CFIA Canadian Food Inspection Agency
CHE Committee on Health and Environment
CIHR Canadian Institutes for Health Research
CMP Chemicals Management Plan
CO carbon monoxide
CPCHE Canadian Partnership for Children’s Health and Environment
CPSS Canadian Perinatal Surveillance System
CWS Canada-Wide Standard
DALY disability adjusted life years
DBDPO decabromodiphenyl ether
DBP dibutyl phthalate
DDT dichloro-diphenyl-trichloroethane
DEHP di (2-ethylhexl) phthalate
DINP di-isononyl phthalate

List of Acronyms
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DNT developmental neurotoxicity
DSL Domestic Substances List
EFSA European Food Safety Authority
EIS-ChemRisks European Information System on risks from chemicals released from consumer

products and articles
EPA US Environmental Protection Agency
EU European Union
FDA Food and Drugs Act
FPT Federal-Provincial-Territorial
FQPA US Food Quality Protection Act
GHS Globally Harmonized System of Classification and Labelling of Chemicals
HECA Healthy Environments for Children Alliance
HEMA Health and Environment Ministers of the Americas
HERA Human and Environment Risk Assessment
HPA Hazardous Products Act
HPV high production volume
ICCA International Council of Chemical Associations
IFCS Intergovernmental Forum on Chemical Safety
INAC Indian and Northern Affairs Canada
IPCS International Programme on Chemical Safety
IPM Integrated Pest Management
IU inventory update
KEMI Swedish Chemical Inspectorate
LDAC Learning Disabilities Association of Canada
LRI Long-Range Research Initiative
MAC Mining Association of Canada
MEK methylethylketone
MIREC Maternal Infant Research on Environmental Chemicals
MITHE-RN Metals in the Human Environment Research Network
NAAQS US National Ambient Air Quality Standards
NGO non-governmental organization
NH3 ammonia
NHANES US National Health and Nutrition Examination Survey
NICHD US National Institute of Child Health and Development
NIEHS US National Institute of Environmental Health Sciences
NMMAP National Morbidity, Mortality and Air Pollution
NOx nitrogen oxides
NPC National Policy Consultation
NPRI National Pollutant Release Inventory
NSERC Natural Sciences and Engineering Research Council of Canada
octaBDE octabromodiphenyl ether
OCFP Ontario College of Family Physicians
OECD Organisation for Economic Cooperation and Development
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OHIP Ontario Health Insurance Plan
OPHA Ontario Public Health Association
PCB polychlorinated biphenyl
PBDE polybrominated diphenyl ether
PCPA Pest Control Products Act
PDD pervasive developmental delay
PEHSU Pediatric Environmental Health Specialty Unit
pentaBDE pentabromodiphenyl ether
PFOA perfluorooctanoic acid
PFOS perfluorooctane sulfonate
P&G Procter & Gamble
PM2.5 particulate matter less than or equal to 2.5 microns
PM10 particulate matter less than or equal to 10 microns
PMRA Pest Management Regulatory Agency
POP persistent organic pollutant
PRTR pollutant release and transfer register
PVC polyvinyl chloride
(Q)SAR (qualitative) structure-activity relationship
REACH Registration, Evaluation, Authorization and Restriction of Chemicals
SAICM Strategic Approach to Integrated Chemicals Management
SARS severe acute respiratory syndrome
SCALE European Commission’s environment and health strategy
SDA Soap and Detergents Association
SOCMA Synthetic Organic Chemical Manufacturers Association
SOx sulfur oxides
TDI tolerable daily intake
TPH Toronto Public Health
TPM total particulate matter
TSCA US Toxic Substances Control Act
TSRI Toxic Substances Research Initiative
UNEP United Nations Environment Programme
US United States (of America)
VCCEP Voluntary Children’s Chemical Evaluation Program
VDC vinylidene chloride
VOC volatile organic compound
WHMIS Workplace Hazardous Materials Information System
WHO World Health Organization
WSSD World Summit on Sustainable Development
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• Canadian Association of Physicians for the Environment
• Canadian Child Care Federation
• Canadian Environmental Law Association
• Environmental Health Clinic — Women’s College Hospital
• Learning Disabilities Association of Canada
• Ontario College of Family Physicians
• Ontario Public Health Association
• Pollution Probe
• South Riverdale Community Health Centre
• Toronto Public Health

Annex I: CPCHE Members



—— Report of the National Policy Consultation on Children’s Health and Environment ——

CPCHE / Pollution Probe132

Annex 2: Sources of Additional Information on Toxic
Substances, Children’s Health and the Environment

There are countless publications, documents, journals and websites that contain information of
relevance to children’s health and the environment. Following is a list of selected sources that
participants may wish to consult.

The following publications and websites
address a broad range of children’s
environmental health issues:

• Canadian Partnership for Children’s Health
and Environment (CPCHE). 2005. Child
Health and the Environment — A Primer.
(This and other Primers produced by
Pollution Probe are available at:
www.pollutionprobe.org/Publications/
Primers.htm)

• Wigle, Donald T. 2003. Child Health and the
Environment. Oxford University Press. See
also the related website at: http://
www.mclaughlincentre.ca/programs/
child.shtml

• Toronto Public Health. 2005. Environmental
Threats to Children: Understanding the Risks,
Enabling Prevention.

• Canadian Partnership for Children’s
Health and the Environment (CPCHE).
2005. Playing it Safe: Childproofing for
Environmental Health. 8-page brochure.
(http://www.healthyenvironmentforkids.ca/
english/resources/card_file.shtml?x=2606)

• Canadian Partnership for Children’s
Health and Environment (CPCHE) website
— www.healthyenvironmentforkids.ca.
The website includes an extensive resource
library drawn from Canadian and
international sources that allows users to
browse by subject or perform keyword
searches.

• The Government of Canada’s “Canada
Health Portal,” which provides links to a
range of topical resources (e.g., air quality,
CEPA, climate, toxic substances) as well as
to Health Canada’s “Its Your Health” fact
sheets and Environment Canada’s
Children’s Environmental Health web
page. http://chp-pcs.gc. ca/CHP/
index_e.jsp/pageid/4005/odp/Top/Health/
Environmental_Health

• US Environmental Protection Agency’s
Children’s Health Protection website at:
http://yosemite.epa.gov/ochp/
ochpweb.nsf/content/homepage.htm

• World Health Organization’s Children’s
Environmental Health web page —
www.who.int/ceh/en
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Information on toxic substances and related
health effects can be found on the following
sites:

• Government of Canada’s Chemicals
Management Plan (CMP) website: http://
www.chemicalsubstanceschimiques.gc.ca/.
The site includes general information on
the CMP as well as Screening Assessment
Reports for Chemical Substances,
background information on vulnerable
populations, biomonitoring, etc.

• Agency for Toxic Substances Disease
Registry (ATSDR) ToxFAQs —
www.atsdr.cdc.gov/toxfaq.html

• Collaborative on Health and the
Environment (CHE) Toxicant and Disease
Database — http://
database.healthandenvironment.org

• Environmental Defense’s Scorecard website
— www.scorecard.org

The following publications and services
provide timely information on recent research,
developments and events related to children’s
health and the environment:

• Environmental Health Perspectives is a
monthly journal of peer-reviewed research
and news on the impact of the
environment on human health, including
children’s health, published by the US
National Institute of Environmental
Health Sciences. Available on-line at:
www.ehponline.org

• HECANET email updates, provided for the
Healthy Environments for Children
Alliance (HECA) by WHO and UNEP. Find
past issues and add your name to the
mailing list at: www.who.int/heca/
infomaterials/hecanet/en/index.html

Following are some key reports by Canadian
non-governmental organizations:

• Boyd, David R. for the David Suzuki
Foundation. 2007. Prescription for a Healthy
Canada — Towards a National Environmental
Health Strategy. 152 pages. http://
www.davidsuzuki.org/files/SWAG/Health/
DSF-Prescription-for-Canada-Full-
Research.pdf

• Boyd, David R. for the David Suzuki
Foundation. 2007. Northern Exposure Acute
Pesticide Poisoning in Canada. 35 pages.
http://www.davidsuzuki.org/files/SWAG/
DSF-pesticide-poisoning.pdf

• Learning Disabilities Association of Canada.
2007. Resolution: The Need for Developmental
Neurotoxicity Test Data (DNT) in Human
Health Risk Assessments to Protect Children:
Neurodevelopment. 6 pages. http://
www.ldac-taac.ca/Environment/pdf/
rslution.pdf

• Environmental Defence, June 2006. Polluted
Children, Toxic Nation: A Report on Pollution
in Canadian Families. 64 pages. http://
www.environmentaldefence.ca/toxicnation/
report/PCTN_English%20Web.pdf

• Canadian Partnership for Children’s
Health and the Environment. 2006. Playing
it Safe — Service Provider Strategies to Reduce
Environmental Risks to Preconception,
Prenatal and Child Health. http://
www.healthyenvironmentforkids.ca/english/
resources/card_file.shtml?x=2606

• Ontario Public Health Association.
November 2005. School Buses, Air Pollution
and Children’s Health: Improving Children’s
Health and Local Air Quality by Reducing
School Bus Emissions. 71 pages. http://
www.opha.on.ca/resources/schoolbus.pdf

• Ontario College of Family Physicians,
Canadian Environmental Law Association.
2004. Pesticide Literature Review. 188 pages.
http://www.ocfp.on.ca/local/files/
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Communications/Current%20Issues/
Pesticides/Final%20Paper%2023APR
2004.pdf

• Ontario College of Family Physicians,
Canadian Environmental Law Association.
2000. Environmental Standard Setting and
Children’s Health. 400 pages. http://cela.ca/
publications/cardfile.shtml?x=1114

Following are reports generated by three
Canadian university research teams, with
funding from Health Canada, that synthesize
legislation, regulations, standards, guidelines
and other instruments that take into account
children’s vulnerabilities to environmental
exposure, either separately or as part of
instruments applied to the general population,
from jurisdictions such as provinces, territories
and other OECD countries:

• Armstrong, Dr. Robert, et al. British
Columbia’s Children Hospital, British
Columbia’s Women Hospital and Health
Centre, Sunny Hill Health Centre for
Children (affiliated with University of
British Columbia). 2006. Protecting Our
Future: How Selected OECD Countries
Govern Environmental Health Threats to
Children, Final Report Submitted to Health
Canada. October 31, 2006. Summary
available at: http://www.hc-sc.gc.ca/sr-sr/
finance/hprp-prpms/results-resultats/2006-
armstrong_e.html

• Spady, Dr. Donald, et al. 2006. University
of Alberta. Governance Instruments and
Child Health: Informing Canadian Policy. Full
report available at: http://www.chelp.ca/
pdfs/Governance_Instruments_Child%20
Health.pdf

• Krewski, Dr. Dan et al. 2006.University of
Ottawa. Health Policy Approaches to Children’s
Environmental Health. Full report available
at: http://www.mclaughlincentre.ca/
research/child_health/FINAL%20CEPA%
20Summary%20Report%20October%2031,
%202006.pdf

Following are relevant publications from key
international organizations:

World Health Organization:
• World Health Organization. 2006.

Preventing disease through healthy
environments: Towards an estimate of the
environmental burden of disease. http://
www.who.int/quantifying_ehimpacts/
publications/preventingdisease/en/
index.html

• Bruce Gordon, Richard Mackay and Eva
Rehfuess, World Health Organization.
2004. Inheriting the world: The atlas of
children’s health and the environment. http://
www.who.int/ceh/publications/atlas/en/

• Valent, F., Little, D., Tamburlini, G., and
Barbone, F. 2004. Burden of disease
attributable to selected environmental factors
and injuries among Europe’s children and
adolescents. Geneva: World Health
Organization. WHO Environmental
Burden of Disease Series, No. 8.  http://
www.who.int/quantifying_ehimpacts/
publications/9241591900/en/index.html

• World Health Organization.
2002.Children’s health and environment: a
review of evidence. http://
www.euro.who.int/childhealthenv/
Monitoring/20020725_4

Organisation for Economic Cooperation and
Development (OECD):
• Organization for Economic Cooperation

and Development. 2006. Economic
valuation of environmental risks to children.
Paris: OECD. http://www.oecd.org/
document/52/0,3343,en_21571361_3869
5295_36095668_1_1_1_1,00.html

• OECD Guideline for the testing of chemicals,
Draft Proposal for A new Guideline 426,
Developmental Neurotoxicity Study,
awaiting approval for publication,
available at: http://www.oecd.org/
dataoecd/20/52/37622194.pdf
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Commission for Environmental Cooperation of
North America
• Commission for Environmental

Cooperation. 2006. Children’s Health and
the Environment in North America — A First
Report on Available Indicators and Measures,
and Government of Canada report.
Available at: http://www.cec.org/
programs_projects/pollutants_health/
children/index.cfm?varlan=english

Following are some key resources of the
Government of the United States:

• U.S. EPA. 2006.A Framework for Assessing
Health Risk of Environmental Exposures to
Children, http://cfpub.epa.gov/ncea/cfm/
recordisplay.cfm?deid=158363

• U.S. EPA, National Centre for
Environmental Assessment. 2006. Child-
Specific Exposure Factors Handbook (External
Review Draft) http://cfpub.epa.gov/ncea/
cfm/recordisplay.cfm?deid=56747

• U.S. EPA. 2002. National Centre for
Environmental Economics, Existing
literature and recommended strategies for
valuation of children’s health effects.
Working Paper 02–07. http://
yosemite.epa.gov/ee/epa/eed.nsf/
WPNumberNew/2002-07?

• U.S. National Children Study. http://
www.nationalchildrensstudy.gov/

• Centers for Disease Control and
Prevention. 2005. Third national report on
human exposures to environmental chemicals.
http://www.cdc.gov/exposurereport/3rd
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Note: Links to the presentations are available on the Pollution Probe website at: http://
www.pollutionprobe.org/Reports/CH%20NPC/Workshop%201%20Presentations/
CHWorkshop1_final_agenda.pdf

Workshop Agenda

Building a Dialogue Towards a National Strategy for Children’s Health and
Environment in Canada

In this two-day workshop, we will provide an initial overview of the players, health effects and
government responses to children’s health and environment in Canada.

Day 1 — Tuesday, January 23, 2007

8:30 Introduction and Welcome — Tonya Surman, Partnership Director, CPCHE

8:45 Setting the Stage and Providing the Context for Children’s Health and
Environment — Ken Ogilvie, Executive Director, Pollution Probe and Franca Ursitti,
Research and Policy Analyst, Environmental Health Division, Peel Region Public
Health and Ontario Public Health Association

9:15 Roundtable Introductions

9:45 The Context for Preventing Children’s Exposures to Toxic Chemicals — Dr. Jenny
Pronczuk de Garbino, Medical Officer Toxicologist, Public Health and the
Environment, World Health Organization

10:05 Health Break

10:30 Children’s Health and Environment: Science and Health Impacts — Dr. Don Spady,
Pediatrician Epidemiologist, Departments of Pediatrics and Public Health Sciences,
Faculty of Medicine, University of Alberta

10:50 Industry Innovation in Addressing Children’s Health and Environment Concerns
— Dr. Carol Henry, Vice President, Industry Performance Programs, American
Chemistry Council

11:10 Conversation Café — In small groups, discuss the major themes from presentations

12:00 Lunch

Annex 3: Agenda for Workshop #1: Stage Setting
(Ottawa, 23–24 January 2007)
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1:00 Health Concerns Panel — New Evidence of Primary Health Effects, Concerns and
Exposures
Chair: Dr. James Gomes, Director, Health Sciences Program, Faculty of Health Sciences,
University of Ottawa
Respiratory Illness and Beyond —Dr. Loren Vanderlinden, Environmental Assessment
and Policy Supervisor, Toronto Public Health
Endocrine Disruption — Dr. Warren Foster, Professor and Director, Centre for
Reproductive Care and the Reproductive Biology Division, Department of Obstetrics
adn Gynecology, McMaster University
Neurodevelopment — Barbara McElgunn, Health Policy Officer, Learning Disabilities
Association of Canada
Cancer in Children — Dr. Claire Infante-Rivard, Professor, Department of
Epidemiology, Biostatistics and Occupational Health, Faculty of Medicine, McGill
University

2:15 Question and Discussion Period

3:00 Health Break

3:20 Cracker Barrel*
EPA Project, Training Health Care Professionals about Children’s Health and the
Environment using WHO Training Modules — Regina De La Campa, Project
Coordinator, Canadian Institute of Child Health
Children’s Environmental Health Learning Kit — Robin (Kealey) McMillan, Project
Manager, Canadian Child Care Federation
Chemical Substances Web Portal — Government of Canada — Ross McGhie, Policy
Analyst, Environmental Stewardship Branch, Environment Canada and Dr. Miriam
Padolsky, Manager, Risk Communications and Public Involvement, Risk Management
Bureau, Health Canada
Environmental History Taking — Dr. Riina Bray, Chair, Environmental Health
Committee, Ontario College of Family Physicians
Canadian Partnership for Children’s Health and Environment Website — Myriam
Beaulne, Health Promotion Coordinator, CPCHE
Responsible Care Program® — Brian Wastle, Vice President, Responsible Care®,
Canadian Chemical Producers’ Association

4:30 Plenary Session

4:45 Closing Thoughts and Adjourn — Tonya Surman, Partnership Director, CPCHE

A reception will follow from 6:00 to 7:00 pm at the Crowne Plaza Ottawa.

* The Cracker Barrel consists of small group interactions with a series of presenters. The groups move
around the room and spend time with every presenter.



—— Report of the National Policy Consultation on Children’s Health and Environment ——

CPCHE / Pollution Probe138

Day 2 — Wednesday, January 24, 2007

8:45 Welcome and Recap from Day 1 — Tonya Surman, Partnership Director, CPCHE

9:30 Policy Briefing Panel — Policy Tools to Protect Children’s Health and Environment
Chair: Sue Milburn-Hopwood, Director, Risk Management Bureau, Safe Environments
Programme, Health Canada
CEPA Within an International Perspective — Kathleen Cooper, Senior Researcher,
Canadian Environmental Law Association
The Canadian Tool Set — Paul Glover, Director General, Safe Environments
Programme, Healthy Environments and Consumer Safety Branch, Health Canada
Intergovernmental Committee: Children’s Task Group — Jennifer Maxwell, Chair,
Children’s Task Group of the Federal-Provincial-Territorial (FPT) Committee on
Health and Environment (CHE)
Responsible Chemicals Management — Dr. Roger Keefe, Advisor, Public Policy and
Regulatory Affaris, Imperial Oil Limited

10:45 Health Break

11:15 Question and Discussion Period

12:00 Lunch

1:00 Ministerial Keynote Address — Honourable Tony Clement, Minister of Health and
the Minister for the Federal Economic Development Initiative for Northern Ontario

1:15 Response and Update from Workshop Participants — Ken Ogilvie, Executive
Director, Pollution Probe

1:30 Question and Discussion Period

2:30 Health Break

2:45 Breakout Group Session

4:00 Report Back to Plenary

4:45 Closing Thoughts and Adjourn — Tonya Surman, Partnership Director, CPCHE
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Note: Links to the presentations are available on the Pollution Probe website at: http://
www.pollutionprobe.org/Reports/CH%20NPC/Workshop%202%20Presentations/
CH%20Workshop%202%20%20Agenda.pdf

Workshop Agenda

Building a Dialogue Towards a National Strategy for Children’s Health and
Environment in Canada

This two-day workshop will cover how air quality standards are set, and will open a
dialogue on the challenges and actions underway to protect children’s respiratory health.

Day 1 — Tuesday, February 27, 2007

8:30 Introduction and Welcome — Tonya Surman, NPC Facilitator and CPCHE
Partnership Director

8:40 Setting the Stage and Providing the Context for Children’s Health and
Environment — Ken Ogilvie, Executive Director, Pollution Probe and Kathleen
Cooper, Senior Researcher, Canadian Environmental Law Association

9:00 Roundtable Introductions

9:20 Ministerial Keynote Address — Honourable Laurel Broten, Ontario Minister of the
Environment

9:40 Children’s Health and Environment in the Overall Public Health Context — Dr.
David McKeown, Medical Officer of Health, Toronto Public Health

10:00 Integrating Science, Public Education and Health Care to Improve Children’s
Respiratory Health — Dr. Barbara MacKinnon, Director, Environmental Research,
New Brunswick Lung Association

10:20 Health Break

10:40 Question and Discussion Period

12:00 Lunch

Annex 4: Agenda for Workshop #2:  Air Pollution:
Implications for Children’s Health (Toronto, 27–28
February 2007)
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1:00 Panel — Air Pollution and Standards-setting
Chair: Dean Edwardson, General Manager, Sarnia Lambton Environmental Association
Proposed Revisions to the US Air Quality Standards for Ozone and Particulate Matter —
Deborah Shprentz, Consultant, American Lung Association
Science in Support of Air Quality Standards-setting in Canada — Phil Blagden, Acting
Manager, Air Health Effects Division, Health Canada
Risk Assessment and Standards-setting in Ontario — Cathy Grant, Engineering
Specialist, Standards Development Branch, Environmental Sciences and Standards
Division, Ontario Ministry of the Environment

2:15 Question and Discussion Period

3:00 Health Break

3:15 Facilitated Discussion — Group discussion on gaps and needs in research to inform
the standards-setting process. Questions to discuss: What are the gaps in the research?
What are the gaps in the standards? What are the gaps in surveillance?

4:00 Cracker Barrel*
Ontario Hospital Clean Air Challenge — Kady Cowan, Project Coordinator, Canadian
Centre for Pollution Prevention
Air Quality Health Index — Phil Blagden, Acting Manager, Air Health Effects Division,
Health Canada
School Bus Initiative — Louise Aubin, Environmental Health Research and Policy
Analyst, Region of Peel Public Health Department and Chair, Environmental Health
Workgroup, Ontario Public Health Association
Toronto Cancer Prevention Coalition’s Occupational and Environmental Working Group,
Community Right-to-Know — Nancy Bradshaw, Community Outreach Coordinator,
Environmental Health Clinic, Women’s College Hospital
Childhood Asthma — Chris Haromy, Respiratory Therapist, Asthma Action Program,
The Ontario Lung Association

4:50 Closing Thoughts and Adjourn — Tonya Surman, NPC Facilitator and CPCHE
Partnership Director

A reception will follow from 5:00 to 6:30 pm at the University of Toronto Conference Centre.

* The Cracker Barrel consists of small group interactions with a series of presenters. The groups move
around the room and spend time with every presenter.
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Day 2 — Wednesday, February 28, 2007

8:45 Welcome and Recap from Day 1 — Ken Ogilvie, Executive Director, Pollution Probe
and Tonya Surman, NPC Facilitator and CPCHE Partnership Director

9:00 Proposed Clean Air Act and Dealing with Transboundary Air Issues — Michael
Horgan, Deputy Minister, Environment Canada

9:20 Improving Air Quality in a Competitive Context: National Framework for
Petroleum Refinery Emission Reductions — Claude Chamberland, Manager,
Industry and Government Affairs, Shell Canada Limited

9:40 Health Break

10:00 Panel — Local and Regional Initiatives
Chair: Dr. Monica Campbell, Manager, Environmental Protection Office, Toronto Public
Health
Community-based Investigations of Point Source Air Pollution and Children’s Respiratory
Health — Dr. Tom Kosatsky, Epidemiologist, Montreal Public Health Department
Canada-US Border Air Quality Strategy — Anita Wong, A/Manager, Air and Climate
Change Section, Environmental Protection Operations Directorate, Environment
Canada, Ontario Region
Birth Outcomes, Childhood Respiratory Disease and Exposure to Air Pollutants — Dr.
Michael Brauer, Professor and Director, Occupational and Environmental Hygiene,
University of British Columbia
Windsor Children’s Respiratory Health Study — Dr. Ling Liu, Head, Air Health Effects
Research Section, Healthy Environments and Consumer Safety Branch, Health Canada

11:15 Question and Discussion Period

12:00 Lunch

1:00 Breakout Session — Putting it all Together
Examples of questions: How do we integrate standards and policy? What role does
public outreach and communications play? What elements would we need in a
national strategy to address air quality from a children’s health perspective?

2:30 Health Break

2:45 Continuation of Breakout Session

4:00 Report Back to Plenary

4:45 Closing Thoughts and Adjourn — Tonya Surman, NPC Facilitator and CPCHE
Partnership Director
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Note: Links to the presentations are available on the Pollution Probe website at: http://
www.pollutionprobe.org/Reports/CH%20NPC/Workshop3Presentations/
CH%20Workshop3FinalAgenda.pdf

Workshop Agenda

Building a Dialogue Towards a National Strategy for Children’s Health and
Environment in Canada

This two-day workshop will explore the research base for children’s environmental health in
Canada in order to inform Canadian policy development.

Day 1 — Wednesday, April 18, 2007

8:30 Introduction and Welcome — Tonya Surman, NPC Facilitator and CPCHE
Partnership Director and Kathleen Hunter, Senior Advisor, Health Canada — Alberta
Region

8:45 Setting the Stage and Providing the Context for Children’s Health and
Environment — Dr. Lynn Marshall, Co-chair, Environmental Health Committee,
Ontario College of Family Physicians

9:00 Roundtable Introductions

9:30 Current State of Children’s Environmental Health Research in Canada at CIHR and
Beyond — Dr. Michael Kramer, Scientific Director, Canadian Institutes for Health
Research (CIHR), James McGill Professor, Department of Pediatrics and Epidemiology
and Biostatistics, McGill University, The Montreal Children’s Hospital

9:45 Question and Discussion Period

10:00 Current Activities in Tracking
Chair: Dr. Terry Klassen, Professor and Chair, Department of Pediatrics, University of Alberta
US Longitudinal Study — Dr. Kenneth C. Schoendorf, Medical Officer, National
Children’s Study, National Institute of Child Health and Human Development,
National Institutes of Health
Surveillance, Indicators and Bio Monitoring — Doug Haines, Manager, Environmental
Health Surveillance, Health Canada

10:30 Questions and Discussion Period

11:00 Health Break

Annex 5: Agenda for Workshop #3: Research Informing
Policy (Edmonton, 18–19 April 2007)
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11:20 Insights from Researchers in Canada
Chair: Dr. Terry Klassen, Professor and Chair, Department of Pediatrics, University of Alberta
Drinking Water and Children’s Environmental Health: Translating Research into Policy,
An Illustrative Tale — Dr. Steve E. Hrudey, Associate Dean, School of Public Health,
University of Alberta
Effects of Exposure to Toxicants: From the Gamete to the Child — Dr. Barbara Hales,
Professor, Department of Pharmacology and Therapeutics, McGill University
A Paediatrician’s Perspective on Research: Clinical Research at the Paediatric
Environmental Health Specialty Unit — Dr. Irena Buka, Associate Clinical Professor of
Paediatrics, Paediatric Environmental Health Specialty Unit, University of Alberta

12:05 Question and Discussion Period

12:30 Lunch

1:30 Children’s Environmental Health Research: An Industry Perspective —
Dr. R. Jeffrey Lewis, Advanced Scientific Associate, Epidemiology and Health
Surveillance Section, ExxonMobil Biomedical Sciences Inc.

1:50 Children’s Environmental Health Research: Challenge and Opportunity —
Dr. Kevin Keough, President and CEO, Alberta Heritage Foundation for Medical
Research

2:10 Weight of Evidence: Implications for Setting Policy — Kathleen Cooper, Senior
Researcher, Canadian Environmental Law Association

2:30 Question and Discussion Period

3:00 Health Break

3:15 Breakout Group Sessions

4:00 Cracker Barrel*
Maternal Infant Research Project, Sainte Justine Hospital — Dr. Tye Arbuckle, Senior
Epidemiologist and Research Scientist, Health Canada
Special Populations — Dr. Jack Bend,Professor, Department of Pathology, Siebens-
Drake Medical Research Institute, Schulich School of Medicine and Dentistry,
University of Western Ontario
COPD & Asthma Network of Alberta (CANA) — Eileen Gresl, Manager COPD Asthma
Network of Alberta (CANA)
Alberta Biomonitoring Project, Alberta Health and Wellness — Dr. Stephan Gabos,
Disease Prevention and Control, Alberta Health and Wellness

4:50 Closing Thoughts and Adjourn — Tonya Surman, NPC Facilitator and CPCHE
Partnership Director

A reception will follow from 5:00 to 6:30 pm at the Royal Suite, Sutton Place Edmonton.

* The Cracker Barrel consists of small group interactions with a series of presenters. The groups move
around the room and spend time with every presenter.
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Day 2 — Thursday, April 19, 2007

8:30 Welcome and Recap from Day 1 — Ken Ogilvie, Executive Director, Pollution Probe
and Tonya Surman, NPC Facilitator and CPCHE Partnership Director

8:50 Ministerial Welcome — Honourable Rob Renner, Alberta Minister of the
Environment

9:00 Moving Children’s Environmental Health Policy Forward — Dr. Nick Bayliss, Chief
Medical Officer of Health, Alberta (retired)

9:15 Talk Show — How Research Informs Policy
Chair: Tonya Surman, NPC Facilitator and CPCHE Partnership Director
1. Sue Milburn-Hopwood, Director, Risk Management Bureau, Health Canada
2. Nancy Reynolds, Executive Director and CEO, Alberta Centre for Child, Family and

Community Research
3. Randy Angle, Senior Manager, Environmental Policy Branch, Alberta Environment
4. Ken Ogilvie, Executive Director, Pollution Probe

10:30 Health Break

11:00 Open Space — Tonya Surman, NPC Facilitator and CPCHE Partnership Director and
Kathleen Hunter, Senior Advisor, Health Canada — Alberta Region
1. What is needed to ensure a strong research base?

a. Longitudinal Study Group
b. Coordinating our research efforts

2. What is needed for research to effectively inform policy?
a. How much evidence is enough before action

3. Space for other ideas to be brought into conversation

12:15 Report Back to Plenary

12:45 Closing Thoughts and Adjourn — Tonya Surman, NPC Facilitator and CPCHE
Partnership Director

1:00 Lunch
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Note: Links to the presentations are available on the Pollution Probe website at: http://
www.pollutionprobe.org/Reports/CH%20NPC/chws4/chws4agenda.pdf

Workshop Agenda

Building a Dialogue Towards a National Strategy for Children’s Health
and Environment in Canada

This two-day workshop will explore evidence and related policy measures addressing prenatal and
early life environmental risks to children’s neurological development.

Day 1 — Wednesday, May 30, 2007

8:30 Introduction and Welcome — Ken Ogilvie, Executive Director, Pollution Probe and
Tonya Surman, NPC Facilitator and CPCHE Partnership Director

8:45 Welcoming Address — Dr. Scott Giffin, Medical Officer of Health, Public Health
Services, Province of New Brunswick

9:00 Providing the Context for Children’s Health and Environment — Barbara
McElgunn, Health Policy Advisor, Learning Disabilities Association of Canada

9:15 Roundtable Introductions

9:45 Protecting Children from Environmental Neurotoxicants: The Neglected Legacy of
Rachel Carson — Dr. Bruce P. Lanphear, Director, Cincinnati Children’s
Environmental Health Center and Professor, Pediatrics and Environmental Health,
Children’s Hospital Medical Center and the University of Cincinnati

10:15 Question and Discussion Period

10:30 Health Break

11:00 Maternal Exposure to Solvents and Neurodevelopment: Assessment of Multiple
Outcomes and Implications for Policy — Dr. Christine Till, C.Psych., Assistant
Professor, York University; Associate Member, Department of Psychology, The Hospital
for Sick Children

11:20 Question and Discussion Period

Annex 6: Agenda for Workshop #4: Environmental Risks
to Brain Development (Moncton, 30–31 May 2007)
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11:30 Developmental Neurotoxicity Testing: What Does it Mean? How Can it Help us to
Better Protect Children? — Dr. Wayne J. Bowers, Research Scientist, Health Canada
and Adjunct Professor, Department of Psychology, Carleton University Environmental
and Occupational Toxicology Division, Environmental Health Science Bureau

11:50 Questions and Discussion Period

12:00 Lunch

1:00 The Results of a Children’s Health Survey — Inka Milewski, Science Advisor,
Conservation Council of New Brunswick

1:20 Question and Discussion Period

1:30 Working to Reduce Environmental Impacts — Justyna Laurie-Lean, Vice President,
Environment and Health, Mining Association of Canada

1:50 Question and Discussion Period

2:00 What Does This All Mean For Our Society? — Dr. Ted Schettler, Science Director,
Science and Environmental Health Network and Chair, Human Health and
Environment Project, Greater Boston Physicians for Social Responsibility

2:30 Question and Discussion Period

3:00 Health Break

3:30 Conversation Café
What does the research tell us? What questions emerge? What does this mean for policy?

4:30 Closing Thoughts and Adjourn — Tonya Surman, NPC Facilitator and CPCHE
Partnership Director

4:45 Cracker Barrel*
Environmental Health Mapping Project — Dr. Barbara MacKinnon, Director of
Environmental Research New Brunswick Lung Association and Kenneth Maybee,
President and CEO, New Brunswick Lung Association
Lead Risk Reduction Strategy for Consumer Products — Sarah Sheffield, Project Officer,
Chemistry and Flammability Division, Health Canada
Children at Risk: Acute Pesticide Poisonings in Canada — Lisa Gue, Environmental,
Health Policy Analyst, David Suzuki Foundation
Canadian Partnership for Children’s Health and Environment — Kathleen Cooper,
Senior Researcher, Canadian Environmental Law Association

A reception will follow from 5:30 to 6:30 pm at the Delta Beauséjour Hotel, Moncton.

* The Cracker Barrel consists of small group interactions with a series of presenters. The groups move
around the room and spend time with every presenter.
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Day 2 — Thursday, May 31, 2007

8:30 Welcome and Recap from Day 1 — Ken Ogilvie, Executive Director, Pollution Probe
and Tonya Surman, NPC Facilitator and CPCHE Partnership Director

8:45 Report on the Collaborative Effort on Children’s Environmental Health (New
Brunswick) — Mary Ann Coleman, Executive Director, New Brunswick
Environmental Network (NBEN)

9:00 Not That Innocent: A Comparative Analysis of How Canada, Europe and the US are
Addressing Industrial Chemicals — Dr. Richard Denison, Senior Scientist,
Environmental Defense US

9:20 Question and Discussion Period

9:30 Panel — Moving to Action to Protect Children’s Neurodevelopment
Chair: Ken Ogilvie, Executive Director, Pollution Probe
Neurodevelopment and the Implementation of the Precautionary Principle: What Pest
Management Regulatory Agency (PMRA) is Doing to Protect Children — Dr. Peter
Chan, Director General, Health Evaluation Directorate, Pest Management Regulatory
Agency
Updates on Status of Chemicals Management Plan and Risk Management of Lead and
Mercury — Stephen MacDonald, Manager, Chemical Strategies Division, Health Canada
How to Find the Sweet Spot: The Role of Continuous Improvement — Geoff Granville,
Shell Canada (retired)

10:30 Question and Discussion Period

11:00 Health Break

11:15 Open Space

1:00 Lunch

2:00 Reflections — Key Thought Leaders Reflect and Discuss the Issues Raised
Chair: Tonya Surman, NPC Facilitator and CPCHE Partnership Director
1. Dr. Richard Denison, Senior Scientist, Environmental Defense US
2. Dr. Bruce P. Lanphear, Director, Cincinnati Children’s Environmental Health,

Center and Professor, Pediatrics and Environmental Health, Children’s Hospital,
Medical Center and the University of Cincinnati

3. Barbara McElgunn, Health Policy Advisor, Learning Disabilities Association of
Canada

4. Geoff Granville, Shell Canada (retired)
5. Stephen MacDonald, Senior Risk Manager, Health Canada
6. Dr. Scott Giffin, Medical Officer of Health, Public Health Services, Province of New

Brunswick

2:30 Question and Discussion Period

3:00 Closing Thoughts and Adjourn — Tonya Surman, NPC Facilitator and CPCHE
Partnership Director
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Note: Links to the presentations are available on the Pollution Probe website at: http://
www.pollutionprobe.org/Reports/CH%20NPC/CHws5/CHWorkshop5_Agenda.pdf

Workshop Agenda

Building a Dialogue Towards a National Strategy for Children’s Health
and Environment in Canada

This two-day workshop will explore the policy implications related to toxic substances in
consumer products. One focus of the workshop is on phthalates, PBDEs and BisphenolA, as away

of exploring the policy implications for a broader range of substances.

Day 1 — Tuesday, September 25, 2007

8:15 Introduction and Welcome — Tonya Surman, National Policy Consultation (NPC)
Facilitator and CPCHE Partnership Director

8:35 Introduction to CPCHE and Workshop Dialogue on Exposure to Toxic Substances
in Consumer Products — Ken Ogilvie, Executive Director, Pollution Probe and
CPCHE Representative

9:00 Roundtable Introductions

9:15 Keynote Speaker — Dr. Philip J. Landrigan, Professor and Chair, Department of
Community and Preventive Medicine; Professor of Pediatrics, Mount Sinai School of
Medicine — The keynote speaker will provide an introduction and overview of the science
and policy implications as they relate to children’s exposure to toxics in consumer products,
with the objective of stimulating today’s workshop dialogue.

10:00 Ensuring Safety in Consumer Products — George Daston, Research Fellow, Procter &
Gamble

10:30 Health Break

Morning Session — Framing the Policy Debate: Issues and Challenges in Relation to Toxics in
Consumer Products — Following an overview presentation by Health Canada, a panel will identify the
main issues and challenges that each sector faces in addressing toxics or ensuring safety in consumer
products. For example, supply chain issues; concerns about risk assessment methodologies; communicating
with the public when new science emerges or problems are identified.

Annex 7: Agenda for Workshop #5: Toxic Substances in
Consumer Products (Montreal, 25–26 September 2007)
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10:45 Overview Presentation — Sue Milburn-Hopwood, Director, Risk Management Bureau
and Robert Ianiro Director, Consumer Product Safety Bureau, Health Canada

1:00 Issues faced by Industry — Shannon Coombs, President, Canadian Consumer
Specialty Products Association

11:15 Issues faced by ENGOs — Kathy Cooper, Senior Researcher, Canadian Environmental
Law Association

11:30 Communicating with the Public — Loren Vanderlinden, Supervisor, Environmental
Health Assessment and Policy, Environmental Protection Office, Toronto Public
Health

11:45 Participant Dialogue

12:30 Lunch

Afternoon Session — The afternoon session will focus on three case examples of toxics in consumer
products. The objective is to look at three toxics (or potential toxics) in terms of policy challenges that
various groups or sectors identify. This session has been framed as a dialogue and participants will be asked
to actively contribute to the discussion.

1:30 Phthalates Dialogue (10 minutes for the opening presentation; 3–4 minutes per
respondent)
Opening Presenter (NGO Lead) — Kapil Khatter, Pollution Policy Advisor,

Environmental Defence Canada
Respondent #1 — Harry Fisch, Professor, Medical Center of NY Presbyterian Hospital,

Department of Urology, Columbia University; American Chemistry Council
Respondent #2 — Jacques Tremblay, Professor, Centre for Research in Reproductive

Biology, University of Laval

Respondents from different groups or sectors than the opening presenter will start the policy
dialogue by identifying, from their perspectives, the main policy issues in the regulation of
phthalates. What solutions should be considered? What changes to existing policy approaches
should be made? The presenter and respondents will then join the broader plenary (or table)
and a facilitated dialogue will be held.

2:30 PBDEs Dialogue (10 minutes for the opening presentation; 3–4 minutes per
respondent)
Opening Presenter (Government Lead) — Lyne Monastesse, Manager, Chemical Risk

Management, Consumer and Chemical Products, Environment Canada
Respondent #1 — Miriam Diamond, Professor, Department of Geography, University

of Toronto
Respondent #2 — Raymond B. Dawson, Chairman, Bromine Science and

Environmental Forum

Respondents from different groups or sectors than the opening presenter will start the policy
dialogue by identifying, from their perspectives, the main policy issues in the regulation of
PBDEs. What solutions should be considered? What changes to existing policy approaches
should be made? The presenter and respondents will then join the broader plenary (or table)
and a facilitated dialogue will be held.
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3:30 Health Break

3:45 Bisphenol A Dialogue (10 minutes for the opening presentation; 3–4 minutes per
respondent)
Opening Presentation (Industry Lead) — Steve Hentges, Executive Director,
Polycarbonate/BPA Global Group, American Chemistry Council
Respondent #1 — Anne Wordsworth, Research Associate, Canadian Environmental
Law Association
Respondent #2 — Louise Vandelac, Professor/Director, Center of Interdisciplinary
Research on Biology, Health, Society and Environment (CINBIOSE), University of
Quebec

Respondents from different groups or sectors than the opening presenter will start the policy
dialogue by identifying, from their perspectives, the main policy issues in the regulation of
Bisphenol A. What solutions should be considered? What changes to existing policy approaches
should be made? The presenter and respondents will then join the broader plenary (or table)
and a facilitated dialogue will be held.

4:45 Wrap Up and Adjourn — Ken Ogilvie, Executive Director, Pollution Probe

A reception will follow from 5:00 to 6:30 pm at the Hotel Maritime Plaza.

Day 2 — Wednesday, September 26, 2007

9:00 Welcome and Recap from Day One — Tonya Surman, NPC Facilitator and CPCHE
Partnership Director

9:30 Talk Show — Roles and Responsibilities (7–8 minutes for each speaker)
Speakers will comment on what they have heard or learned from Day 1 and what government,
industry, academics and NGOs can do to advance research, policy analysis, collaboration and
action on toxic substances in consumer products. The following individuals have been
identified as potential Talk Show participants.
1. Geoff Granville, Consultant
2. Kathy Cooper, Senior Researcher, Canadian Environmental Law Association
3. Madeleine Bird, Coordinator, Health and Environment Awareness Program, Breast

Cancer Action Montreal, McGill Centre for Research and Teaching on Women,
McGill University

4. Sue Milburn-Hopwood, Director, Risk Management Bureau, Health Canada
5. Louise Vandelac, Professor/Director, Center of Interdisciplinary Research on

Biology, Health, Society and Environment (CINBIOSE), University of Quebec

11:00 Health Break

11:15 Participant Dialogue

12:30 Wrap up and Adjourn — Ken Ogilvie, Executive Director, Pollution Probe and
Tonya Surman, NPC Facilitator and CPCHE Partnership Director
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Note: Links to the presentations are available on the Pollution Probe website at: http:// http://
www.pollutionprobe.org/Reports/CH%20NPC/CHws6/CHWorkshop6_agenda.pdf

Workshop Agenda

Towards a National Vision and Strategy for
Children’s Environmental Health in Canada

This workshop will synthesize the materials from previous workshops and focus on the elements,
mechanisms and approaches for a shared vision and strategy to protect Canadian children from

harmful environmental exposures.

Day 1 — Thursday, November 22, 2007

8:30 Introduction and Welcome — Tonya Surman, NPC Facilitator and CPCHE
Partnership Director

8:45 Summary of the CPCHE National Policy Consultation Workshop Series — Ken
Ogilvie, Executive Director, Pollution Probe

9:00 Round Table Introductions

9:45 NPC Workshop Series Report Overview: What Did We Hear In The First Five
Workshops? — Erica Phipps, CPCHE Consultant

10:30 Health Break

10:45 Towards a National Child Health and Environment Strategy: A Federal-Provincial-
Territorial (FPT) Perspective — Jennifer Maxwell, Chair, Children’s Task Group, FPT
Committee on Health and Environment, Senior Policy Advisor, British Columbia
Ministry of Environment

Questions and Discussion

11:40 Children’s Environmental Health: Towards a Vision and Strategy — Dr. Roger Keefe,
Public Policy Advisor, Imperial Oil
What is industry’s vision of children’s environmental health, based on the national policy
consultation and other experiences, and what are some strategy options and steps to achieve
that vision?

Questions and Discussion

Annex 8: Agenda for Workshop #6: Towards a National
Vision and Strategy for Children’s Environmental Health
in Canada (Vancouver, 22–23 November 2007)
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12:30 Lunch

1:30 Presentation by CPCHE — Dr. Lynn Marshall, Co-chair, Environmental Health
Committee, Ontario College of Family Physicians and Kathleen Cooper, Senior
Researcher, Canadian Environmental Law Association
What are the possible elements, mechanisms and approaches to be considered to develop a
national vision and strategy for children’s environmental health in Canada?

Questions and Discussion

2:15 Plenary Discussion

3:30 Health Break

3:45 Plenary Dialogue Continued — Reflections and discussion on the morning and
afternoon presentations

5:00 Closing Thoughts and Adjourn — Tonya Surman, NPC Facilitator and CPCHE
Partnership Director and Ken Ogilvie, Executive Director, Pollution Probe

A reception will follow from 5:00 to 6:30 pm at the Morris J. Wosk Centre, Vancouver, British Columbia

Day 2 — Friday, November 23, 2007

8:30 Local Host Welcome — Dr. Ray Copes, Medical Director, Environmental Health,
British Columbia Centre for Disease Control and Clinical Associate Professor, Health
Care and Epidemiology, University of British Columbia, National Collaborating
Centre on Environmental Health

9:00 Reflections on Day 1 — Ken Ogilvie, Executive Director, Pollution Probe

9:15 Plenary Discussion — Dialogue continued from Day 1.

10:30 Health Break

10:45 Plenary Discussion — continued

12:30 Lunch

1:30 Plenary Discussion — continued

3:00 Closing Remarks and Roundtable Wrap-Up — Ken Ogilvie, Executive Director,
Pollution Probe

3:30 Closing Thoughts and Adjourn — Tonya Surman, NPC Facilitator and CPCHE
Partnership Director and Ken Ogilvie, Executive Director, Pollution Probe
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