
THE PHYSICAL ENVIRONMENT 

Healthy communities are those with air, water,
soil and food that is free of contamination. 
Like many places in Canada, Peel has many
potential sources of environmental contaminants.
The list includes: transportation (land, air and
rail), industry, municipal operations (waste
management, wastewater treatment and
discharge), agriculture and consumer products.
This chapter provides an overview of pollution
sources in Peel and discusses the health impacts
of exposure to these contaminants present in 
the environment.

Map 16.1 (next page), generated from
Environment Canada’s National Pollutant 
Release Inventory (NPRI), shows the locations 
of facilities in Peel reporting releases of
contaminants to the air, water and land. It must
be pointed out that NPRI does not capture all

industrial emissions sources. Facilities are
required to report to the NPRI only if they
exceed Environment Canada’s minimum
reporting threshold. 

In 2006 in Peel, about 231 facilities reported
releases of contaminants that exceeded the NPRI
reporting thresholds. This does not mean that the
emissions exceeded safe levels. Most of the
facilities were located in areas zoned industrial,
but some were located very close to, or within,
residential communities. There are currently no
landfills operating in Peel; the last operational
site was in Caledon, and it stopped accepting
waste in 2006. Regular monitoring for air and
surface ground water contaminants is conducted
at 18 closed landfills across the region. The
environmental contaminants detected are
typically at trace levels and are not expected 
to pose a public health threat.
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Map 16.1
Industrial Emission Locations, 
Peel, 2006

Source: Environment Canada, National Pollutant Release Inventory (NPRI)
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AIR QUALITY

Average levels of some pollutants have
decreased over the last 35 years, while others at

times exceed acceptable levels

Air pollution can harm health in a variety of
ways. The effects can range in severity from
irritation of the eyes or nose to more serious
effects such as premature death. People who are
especially vulnerable to poor air quality include
children, seniors, individuals with allergies,
asthma, heart and/or lung conditions, and those
who work or exercise outside.

In Peel in 2005, air pollutants were associated
with an estimated 372 premature deaths 

(Figure 16.1 on next page), 1,200 hospitalizations
and 4,500 emergency department visits. In
Ontario, the combined cost of lost productivity
and increased use of health care resources was
estimated to be as high as $1 billion. In Peel, 
lost productivity (e.g. time lost by patients and
caregivers due to treatment and recovery from
illness) was estimated to be about $33 million,
and the financial burden on the health care
system was about $40 million dollars.R

More recently, the Canadian Medical
Association’s “Illness Costs for Air Pollution
(ICAP)” application was updated and applied
nationally. A more detailed description of this
ICAP model update is discussed in the Data
Sources and Limitations chapter in the web
version. In 2008, it is estimated that the number
of premature deaths in Peel due to air pollution
will be 700.R

Pollution can be natural or manmade, and
originate from local, regional, national or
international sources. The causes of poor air
quality include transportation, industry,
transboundary heating and cooling, power
generation, dust and forest fires.

Transportation

The transportation sector (including air, rail and
road) is one of the largest sources of air pollution
in Ontario. Internal combustion engines, whether
fuelled by gasoline or diesel, emit chemicals in
their exhaust. Additional pollution is created
during refuelling due to the gasoline vapourizing
into the air. In 2001, this sector produced 34% 
of all greenhouse gas emissions in Canada.

Proximity to transportation-related pollution is a
growing health concern. People who travel on or
spend large amounts of time close to major traffic
corridors may experience health impacts due to
air pollution. Levels of some transportation
pollutants are highest immediately adjacent to
traffic corridors and drop off further away.2

The risk of various adverse health effects
increases when living closer to a major road. 
The effects include:

National Pollutant Release Inventory

The National Pollutant Release
Inventory (NPRI) is Canada's legislated,
publicly accessible inventory of 
pollutants released to the air, water
and land, disposed of and sent for
recycling by facilities across the 
country. The NPRI currently tracks 367
substances and groups of substances.
Industrial, institutional and commercial
facilities are required to report to the
NPRI if the total number of hours
worked at the facility in the previous
year exceeded 20,000 hours (about
10 full-time employees). However,
reporting is required regardless of the
number of employees if the facility is
engaged in waste or sewage sludge
incineration, wood preservation, fuel
terminal operations or municipal
waste-water collection and treatment,
or if the facility is a pit or a quarry. In
addition, facilities operating stationary
combustion equipment must report
the listed criteria air contaminants
(CACs), regardless of employee hours,
provided the release thresholds are
exceeded.1
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• Higher rates of hospitalization for childhood
asthma3 and premature death being reported for
those living within 200 metres of a major road4

• Higher rates of small for gestational age and low
birth weight babies for those living within 50
meters of a major highway5

• Reduced lung-function growth or poorer
respiratory health for children living by, or
attending school near high-traffic roadways
compared to children living or attending school
further from major roads.6,7

Across Peel, there are 71,200 residents living
within 300 metres of 400 series highways. In
addition, there are 10 schools and 48 recreational
areas within 300 metres of these highways. The
recreational areas included are football fields,
tennis courts, golf course/driving range, tracks,
playgrounds, soccer fields and baseball fields.
This is a conservative estimate of exposure, as it
includes 400 series highways only, and not other
major highways.

Industry

Peel has a number of industrial locations,
including incinerators, quarries, power generation
and manufacturing plants. These locations release
sulphur dioxide (SO2), nitrogen oxides (NOX) and
other air pollutants related to combustion and
manufacturing.1

Transboundary

Transboundary air pollution – that is, air
pollution that originates from sources located
outside of Peel – is a significant concern for 
the region. The contribution of pollutants from
transboundary sources to Peel’s air contamination
varies with the weather conditions, including
factors such as prevailing wind patterns and
temperature. 
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Figure 16.1
Estimated Annual Number of Premature Deaths Attributable to O3, PM2.5, CO, SO2, NO2 
by Age Group, Peel, 2005–2026 

Number of deaths

Year

†O3 - ozone, PM2.5 - f ine particulate matter, CO - carbon monoxide, SO2 - sulphur dioxide, NO2 - nitrogen dioxide
Source: ICAP Version 5.0, 2005, Ontario Medical Association
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Nitrogen Oxides (NOX)

The level of nitrogen oxides (NOX), is an
indicator of the impact of transportation
pollutants on air quality. Figure 16.2 shows that
in 2005, transportation sources (road vehicles
and other transportation) accounted for 65% of
Ontario’s NOX emissions.

A number of large highways traverse the region
of Peel. Map 16.2 (next page) shows the modeled
NOX emissions from all sources. Higher
concentrations are seen along highways 401, 407,
403, 410, QEW and also near Toronto Pearson
International Airport, reflecting the higher levels
of transportation-related activity in these areas.

Vehicle idling contributes to poor 
air quality. 

Consumer awareness and education
campaigns are in place throughout
the Greater Toronto Area, and Natural
Resources Canada is working directly
with the businesses to coordinate 
initiatives such as the FleetSmart
Program, which encourages companies
to stop unnecessary idling. 

?

Air Pollutants

Nitrogen Oxides (NOx) – a gas 
emitted from vehicles, coal- and gas-
fired power utilities, incinerators and
soil bacteria. 

Sulphur Dioxide (SO2) – a gas emitted
from coal-fired power utilities, metal
processing and smelters, pulp and
paper operations and petroleum
refineries.

Ground Level Ozone (O3) – a colourless
gas that forms just above the earth’s
surface. It is responsible for the
majority of Peel’s “poor” air 
quality days. O3 is created when 
sunlight reacts with nitrogen oxides
and volatile organic compounds. 

Particulate Matter (PM2.5 consists of
minute particles (smaller than 2.5
microns) of solid or liquid matter.
These particles stay suspended in the
air in the form of dust, mist, aerosols,
smoke and soot. PM2.5 is emitted
from vehicle exhaust, industrial
processes (combustion, incineration
and construction), road dust and 
forest fires.
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Figure 16.2
Nitrogen Oxide Emissions from Point/Area/Transportation Sources by Sector,
Ontario, 2005 Estimates

Note: 2005 is the latest complete inventory. Emissions may be revised with updated source/sector information or emission estimation
methodologies as they become available.
Source: Ontario Ministry of the Environment, Environmental Monitoring and Reporting Branch, 2006
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Map 16.2
Annual Emissions of Nitrogen Oxides (NOX) 
Peel, 2006

Source: R. Singh and A. Ciccone. Technical Report: 
An Evaluation of Air Quality in Peel Region, 2008.
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Sulphur Dioxide (SO2)

The level of SO2, an indicator of industrial
emissions to air, has fallen dramatically in
Ontario since the early 1970s. The provincial
annual mean decreased from more than 30 parts
per billion (ppb) in 1971 to just 3.6 ppb in 2006
(Figure 16.3 on next page). 

Ozone (O3)

Over the past 27 years, mean levels of ozone
have increased by about 50% in winter and 

27% in summer

Smog alerts are commonplace in the Greater
Toronto Area. Although they are usually issued in
the summer months they can occur at other times
of the year. In Peel, most smog alerts are due to
ground-level ozone. In 2006, ozone levels at a
number of designated Peel locations, including
sites in Brampton and Mississauga, exceeded the
Canadian standard of 65 ppb (3-year average). 

Mean levels of ozone are higher in the summer
months. Over the past 27 years, ozone means
have increased by about 50% in winter and 27%
in summer (Figure 16.4 on next page).

Since the Ontario Ministry of the Environment
began issuing smog alerts in 1993 across
Ontario, two overall trends have emerged. The
number of advisories issued each year is
increasing and the average duration of advisory
episodes has grown longer (Figure 16.5 on page
172). It must be noted that number and duration
of alerts are dependent upon weather conditions
and additional pollutants being included in the
monitoring network.

Power Generation in the region 
of Peel 

The Ontario government has identified
a need for additional power generation
capacity in the western greater
Toronto area as a result of the proposal
to close the coal-fired plants.
Requests for proposals were issued 
in early 2004, and a number of the
natural gas plant proposals selected
were to be located in Peel.

• Greenfield South – 280 MW (not
yet built)

• Greater Toronto Airport Authority
facility – 90 MW

• Sithe Goreway – 905 MW
• Sithe Southdown – 800 MW

(approvals have been obtained; 
not yet built)

The above facilities will play an 
important part in helping Ontario
meet its power-generation needs.
However, consideration must be given
to the potential impact these facilities
could have on the regional airshed.
Natural gas facilities emit nitrogen
oxides, carbon dioxide, particulate
matter and volatile organic chemicals.

?
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Figure 16.3
Sulphur Dioxide Annual Means by Selected Ontario Municipalities,
2006

Concentration (ppb)

Note: Data collected from ambient sites. Ontario's annual ambient air quality criteria = 20 ppb.
Source: Ontario Ministry of the Environment, Environmental Monitoring and Reporting Branch, 2006
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Figure 16.4
Trend of Ozone Seasonal Means at Sites across Ontario,
1980–2006

Concentration (ppb)

Year

Note: Based on data from 22 ozone sites operated over 27 years.
          Seasonal definitions - Summer (May to September): Winter (January to April, October to December).
Source: Ontario Ministry of the Environment, Environmental Monitoring and Reporting Branch,  2006
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Although more than three quarters of Peel
parents/caregivers reported being aware of smog
alerts, one third reported never or only
occasionally limiting the amount of time their
children spent outdoors.S

Clandestine Drug Operations

Illicit drug production such as marijuana grow-
operations and methamphetamine laboratories
have been found in Peel. Between December
2006 and March 2008, 56 marijuana grow
operations were discovered by police in
Mississauga and Brampton. 

Marijuana grow operations often encourage the
growth of moulds which are linked to the release
of volatile substances such as toxins and spores.
Symptoms associated with mould exposure
include headaches, coughing, nausea, respiratory
irritation such as asthma, and irritation of the
skin, eyes, or nose. 

Methamphetamine production results in the use
and/or release of numerous hazardous chemicals,
including volatile organic chemicals and
methamphetamine. Every kilogram of
manufactured methamphetamine produces six 
to 10 kilograms of hazardous toxic waste. 

Chemical residues can coat surfaces, seep into
walls, floors and furniture, and enter and
contaminate heating, ventilating and air
conditioning systems.

Air Quality Health Index

Ontario’s Air Quality Index (AQI)
reflects air quality and triggers smog
alerts, but is not associated with
human health outcomes. Recently, a
new tool was introduced that both
reflects air quality and allows individuals
to protect their health. The Air
Quality Health Index (AQHI) uses a
10-point scale to indicate the level of
health risk associated with local air
quality – the higher the number, the
greater the health risk. The AQHI can
be found at www.airhealth.ca.

?
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Figure 16.5
Number and Duration of Smog Advisories in Peel,
1993–2007

Number of smog advisories or days

Year
1993

Number of Smog Advisories Duration of Smog Advisories

Source: Region of Peel, 2007. Smog Advisory Days
Available from: http://www.peelregion.ca/health/smog/smog-advisory06.htm#smogad  
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WATER QUALITY

Municipal water – safe, convenient, affordable

Peel provides safe, affordable drinking water 
to its residents in Mississauga, Brampton and
Bolton through the South Peel Distribution
System, which draws its water from Lake
Ontario, and communal wells serving parts 
of Caledon.

These drinking water systems are operated in
strict compliance with the Safe Drinking Water
Act to protect human health. If any aspect of the
system fails to meet the regulatory requirements
contained in the Ontario Drinking Water Quality
Standards, Regulation 169/03, corrective action
is initiated immediately in accordance with the
regulatory requirements. 

Four important health parameters legislated for
monitoring under the Safe Drinking Water Act
are trihalomethanes, fluoride, bacteria (which
include Escherichia coli and total coliforms), 
and lead. 

• Trihalomethanes – Current evidence suggests
that trihalomethanes (THMs) do not pose an
immediate health risk for humans, but long-term
exposure to high levels of THMs may be linked
to certain types of cancers and adverse pregnancy
outcomes.8 In 2007, there were no days in which
the level of THMs in Peel’s municipal drinking
water supply exceeded the drinking water quality
standard of 0.10 mg/l. Peel is consistently below
this standard. 

• Fluoride – Fluoride is added to the South Peel
Distribution System to help reduce tooth decay.
The maximum allowable concentration of
fluoride in Ontario drinking water is 1.50 mg/l.
The optimal level of fluoride in drinking water to
prevent tooth decay is between 0.5 mg/l and 0.8
mg/l.9 In 2007, there were no days in which the
fluoride level in the South Peel Distribution
System exceeded the drinking water quality
standard of 1.50 mg/l.

• Bacterial Indicators – Escherichia coli (E. coli)
and total coliforms are microbial indicators used
in analyses of the bacteriological quality of
drinking water. Total coliform bacteria are found
in animal waste, sewage, soil and vegetation. 
The drinking water quality standard for total
coliforms is 0 colonies per 100 ml water sample.

In 2007, seven Peel water samples showed the
presence of total coliforms. On resampling, all
but one of the samples showed total coliform
levels to be in compliance, suggesting that a
sampling error occurred on the first round 
of sampling.

E. coli refers to a group of bacteria that live in
human and animal intestinal tracts. The presence
of E. coli in drinking water is a strong indicator
of recent sewage or animal waste contamination.
The drinking water quality standard for E. coli is
0 colonies per 100 ml water sample. In Peel in
2007, there were no days in which E. coli was
detected in the municipal drinking water supply.

• Lead – Human exposure to lead is a particular
concern for the fetus and young children, as they
are sensitive to the neurological and blood effects
of lead. In Ontario, the drinking water quality
standard for lead is 10 µg/l. 

Municipal Water Sampling and Results

The Drinking Water Systems
Regulation under the Ontario Safe
Drinking Water Act requires the
Region of Peel to take bacteriological
samples each week.

Peel collects more than 80 water 
samples a week, exceeding the 
sampling requirements of the regulation
by 25% on average.

The regulation also requires that the
Region of Peel make the results of
their tests publicly available. Peel 
produces an annual summary report
for each of its drinking water systems. 
The reports are available at: 

http://www.peelregion.ca/pw/water/
quality/
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Lead can enter the water supply through contact
with watermains, service lines and lead-
containing components in plumbing (pipes,
solder and fixtures). The amount of lead that
leaches into drinking water depends on the
corrosiveness of water and on the length of time
the water and lead are in contact.10

The new action plan for lead includes Regulation
243/07, in effect since 2007, requiring schools
and day nurseries built before 1990 to flush their
water lines daily and test their drinking water for
lead annually.11 Municipalities are required to
conduct lead monitoring studies in residential
homes and facilities that could have lead service
connections. 

Only one-fifth of parents use tap water 
for drinking

Despite the excellent drinking water quality
throughout Peel’s water distribution system, 
some people believe that bottled water is
chemically and bacteriologically safer than
municipal tap water. 

In 2006, 30% of Canadian households reported
that they drank bottled water predominately,
regardless of whether they had a municipal or

private water supply at their home.12 In Peel in
2007, only 19% of parents reported using tap
water for drinking, 38% used bottled water and
34% used filtered water.S Of note, some parents
in Peel reported boiling water before drinking
and/or using it for food preparation. This practice
could reflect the region’s large new immigrant
population, some of which might assume tap
water needs boiling as it could have in their
countries of origin (Figure 16.6 on next page).

Bottled water does not face the same stringent
legislation and testing requirements as municipal
tap water. Municipal tap water undergoes testing
for bacteria at least weekly plus regular analysis
for hundreds of trace chemical and radiological
substances. In addition, bottled water is
expensive, costing consumers one thousand to
five thousand times more than tap water, and the
containers it is shipped in are detrimental to the
environment.13

Well water – the owner’s responsibility

For Peel properties not connected to the
municipal water supply, responsibility for
developing and maintaining a safe water supply
rests with the individual property owner. 

Owners can take simple steps, such as installing
a water-treatment device and sampling the water
at least three times a year, to help ensure that the
water is safe for drinking. Water samples from
private residences can be submitted to Peel for
analysis at no charge. In 2001, however, only
42% of Peel residents who had a private well
submitted a water sample for testing.K

In homes, there are three risk levels
associated with lead in drinking
water: 

• Homes built before the mid-1950s
are more likely to have lead pipes
and service lines

• Homes built between the mid-
1950s and 1989 are unlikely to
have lead pipes or service lines, but
lead could be present in the fixtures
or solder used to connect the pipes

• Homes built after 1989 are unlikely
to have any lead pipes, service
lines, solder or joints

?

Peel’s residents receive safe, high-
quality municipal tap water at a fraction
of the price of bottled water. A 500
ml water bottle can be refilled 42
times with municipal tap water at a
cost of just one penny.

?
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Peel Public Health monitors public beaches

Peel’s seven public beaches are monitored 
weekly in the summer months for bacteria and
blue-green algae. Swimming in water with high 
E. coli levels or with blue-green algae can result
in gastrointestinal disease, skin rashes and upper
respiratory infections. 

A no-swim advisory is posted at a beach 
when the E. coli levels are greater than 200
colonies per 100 ml of water or in the event 
of a blue-green algae bloom. 

In 2007, 36 no-swim advisories were issued,
primarily for the beaches at the Lakefront
Promenade Park in Mississauga and Heart 
Lake in Brampton. 

PCB levels in fish have declined

Sport fish in Lake Ontario are tested for
inorganic and organic contaminants, including
mercury, polychlorinated biphenyls (PCBs),
pesticides, dioxins and furans. These
contaminants are from local sources that
discharge or deposit into the water. Fish
consumption advisories are commonplace
throughout the Great Lakes region. Canada’s
Food Guide recommends the consumption of 
at least two servings of cooked fish per week.
Women who are of childbearing age, pregnant 
or breastfeeding, and children under 15 years
should limit how much sport fish they eat – 
some sport fish should not be eaten at all.

Information about eating Ontario
sport fish can be found within
Ontario’s “Guide to Eating Sport
Fish” at www.ene.gov.on.ca/
envision/guide/index.htm

?

Beach monitoring program: During
the summer months, status reports
for Peel’s beaches are posted at:
http://www.peelregion.ca/health/
beach/enbeach.asp 
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Figure 16.6
Type of Water Used for Drinking and Food Preparation,
Peel, 2007

Per cent of respondents

Source: Children's Health and the Environment Survey 2007, Peel Public Health
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Since 1976, PCB levels have declined more than
threefold in Coho salmon captured in the Credit
River (Figure 16.7).

In Lake Ontario since the mid 1970s, mercury
levels have fluctuated and declined marginally.
Transboundary and global transport of mercury
continues to contaminate our water bodies
(Figure 16.8).

a comprehensive report on health in peel

176

Figure 16.7
Mean PCBs in Coho Salmon† from the Credit River,
1976–2006

PCB (ppm)

Year
Note - data not available for all years
† Measured in 65-75 cm coho salmon. 
Source: Ontario Ministry of the Environment, Environmental Monitoring and Reporting Branch, Sportfish Monitoring Program, 2008
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Figure 16.8
Mean Mercury in Walleye†  from Lake Ontario,
1975–2006

Hg (ppm)

Year
Note - data not available for all years.
† Measured in 45-55 cm walleye.
Source: Ontario Ministry of the Environment, Environmental Monitoring and Reporting Branch, Sportfish Monitoring Program, 2008.
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CLIMATE CHANGE 

Climate change is now widely regarded by
Canadians as an environmental reality that poses
a significant threat at global and local levels. 

Canada’s contribution to accelerated climate
change is significant. Along with the United
States and Australia, Canada is one of the worst
emitters of greenhouse gas emissions on a per
capita basis. In 2005, every Canadian was
responsible for more than 23 tonnes of
greenhouse gas emissions.14

For Peel, the most significant effects of climate
change are many years away, but some minor
effects are apparent already, including the
increased frequency of extreme weather events.15

Heat and Cold

Over the long term an increase in severe weather
conditions or extreme weather will likely have a
discernable effect on the health of Peel residents.
Heat waves, like those in Europe in 2003 that
killed an estimated 30,000 people, are more

likely and they have the greatest impact in urban
areas.15 The urban heat island effect can elevate
temperatures in urban areas as much as 3°C
higher than those in surrounding rural areas.16

According to estimates, the heat-related death
rate in extreme heat conditions could exceed 
the average death rate by as much as 8% in
Mississauga and more than 4% in Brampton 
and Caledon. In 1999, the average number of
excess deaths during periods of hot weather was
estimated at 120 in Toronto, 41 in Ottawa and 
37 in Windsor.17 According to projections, by 
the mid 2020s in the Toronto-Niagara area, the
number of heat-related premature deaths among
older population groups could reach 144 to 
447 annually.18 Vulnerable populations include
older people, young mothers and children 
living in shelters and people living in palliative
care units.19

It is believed that, as a result of global warming,
Canada will experience fewer extreme cold
weather episodes. But if cold spells are less
frequent, they also are expected to become less
predictable and more severe (Figure 16.9 on 
next page).21

Peel Public Health has a heat-alert 
system that identifies when local
municipalities in Peel are under a heat
alert. The website address is:
http://www.peelregion.ca/health/heat/ 

In southern Ontario, the number of
days with temperatures exceeding
30°C is projected to more than double
by 2050.20

?
Potential health implications of 
climate change are:

• Increase in the rate of vector-borne
diseases like West Nile virus and
Lyme disease

• Diminished outdoor air quality and
more respiratory illnesses

• Extended warm-weather season
and increased number and growth
rate of allergen-producing plants

• Increased number of episodes of
extreme heat and cold

• Increased number of storms resulting
in natural hazards/emergencies,
including flooding and ice storms

• Contamination of drinking water
and recreational water

?
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Extreme weather events – more severe 
and more frequent

Across Ontario storms and floods are becoming
more severe and occurring more frequently.22, 23

Across Peel, flooding is a danger in a number 
of rivers and creeks, including the Credit River,
the Etobicoke Creek, the Mimico Creek, West
Humber River and Humber River. Areas
surrounding these rivers and creeks are
vulnerable to the effects of flooding. 

Extreme weather events, particularly heavy
rainfall and high temperatures, can influence
incidence rates for enteric infections such as 
E. coli.24 Climate change could lead to increased
risk of such infections.

Changes in temperature, precipitation and length
of growing season have effects on plant growth
and pollen production, resulting in longer allergy
seasons.25 In addition, higher concentrations of
atmospheric carbon dioxide can enhance the
growth and pollen production of ragweed.26

The increased number of storms associated with
climate change could also have an impact on
health by sweeping more allergens into the air.27

Stormy winds can also increase airborne
concentrations of fungal spores, which have 
been shown to trigger asthma attacks.28

VECTOR BORNE DISEASE

Climate change could lead to more 
favourable conditions for the establishment 
and re-emergence of vector- and rodent-borne
diseases such as malaria and hantavirus
pulmonary syndrome.29

Vector borne diseases are defined 
as diseases that are transmitted 
to humans from arthropods 
(e.g. mosquitoes and ticks).
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Figure 16.9
Global Annual Mean Surface Air Temperature Change†

Temperature Anomaly (Degrees Celsius)

Year

Notes: global annual-mean surface air temperature change derived from the meteorological station network.  
†Expressed as a change relative to 1951-1980 average temperature.
Source: NASA Goddard Institute for Space Studies (GISS). January 11, 2008.
Available from: http://data.giss.nasa.gov/gistemp/graphs/
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West Nile Virus (WNV)

West Nile Virus is firmly established in North
America. Fluctuations in cases are expected
given the influence of weather and preference 
for different breeding sites by different 
mosquito species.

In 2007 in Peel and Ontario, surveillance of
WNV in humans, birds and mosquitoes showed a
decrease in activity. In contrast, some provinces,
including Saskatchewan, Manitoba and Alberta,
saw increased activity. Saskatchewan, for
instance, detected 1,422 human cases in 2007,
while Ontario detected only 15 cases. The
unprecedented numbers of human WNV cases

seen in Canada’s prairie provinces were largely
due to a combination of certain weather
conditions and the particular mosquito, Culex
tarsalis that is abundant in these provinces. This
species does not breed well in containers unlike
the vector species of interest in Ontario.

In 2002, there were a total of 112 cases with
laboratory and/or clinical evidence of WNV
infection; 57 cases were classified as probable or
confirmed. In subsequent years, only confirmed
cases were reported as a result of changes in
disease classifications. If the present day
classifications were applied there would have
been 18 confirmed human cases in 2002 
(Table 16.1). 

Peel Public Health monitors WNV
through tracking of human cases,
dead bird surveillance, mosquito 
trapping and identification of 
mosquito larvae. 

For more information about WNV, go
to: http://www.peel-bugbite.ca/

History of WNV in Peel

WNV was first detected in North
America in 1999. Two years later, it
was discovered in Peel among bird and
mosquito populations. The following
year, 2002, produced the greatest
number of confirmed human cases in
Peel, two of which resulted in death.

?
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Table 16.1
Number of West Nile Virus Human Cases and Deaths, 
Peel, 2002–2007

† In 2002, there were a total of 112 cases with laboratory and/or clinical evidence of WNV infection; 57 cases were classified as 
probable or confirmed. In subsequent years, only confirmed cases were reported as a result of changes in disease classifications. 
If the present day classifications were applied there would have been 18 confirmed human cases in 2002.  
Source: Region of Peel Public Health. West Nile Virus in the Region of Peel, 2007.

Year Number of human cases WNV-related Deaths

2002† 57 2

2003 10 0

2004 0 0

2005 3 0

2006 2 0

2007 1 0

Total 73 2
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Most Peel residents appear to be aware of the
WNV risk and take actions to protect themselves
(Figure 16.10).

Other vector borne diseases

The blacklegged tick is a carrier of Lyme disease
which is established in parts of southern
Ontario.30 This tick is expected to expand its
settlement as climate change creates conditions
that are warmer, wetter and more hospitable.30

Projected temperature rises could greatly increase
the tick’s survival rate and also encourage its
northward expansion.31 Ticks able to transmit
Lyme disease have been found in parts of
southern and eastern Ontario. Specific locations
include Long Point; Point Pelee National Park;
Rondeau Provincial Park; Turkey Point; Prince
Edward Point National Wildlife Area and St.
Lawrence Islands National Park in the Thousand
Islands region of eastern Ontario.32

Dengue fever continues to spread, with outbreaks
occurring in over 100 countries that are common
travel destinations for Canadians.33 Dengue is

among a number of infectious diseases that may
expand its geographic range as vectors such as
ticks and mosquitoes move north.34

Malaria is not transmitted in Canada but is
endemic in countries commonly visited by
Canadians. The longer amplification cycles and
warmer temperatures associated with climate
change could result in the importation of
mosquito-borne diseases like malaria to 
countries where they are not normally present.34
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Figure 16.10
Type of Mosquito Protection Used†,
Peel, 2007

Avoided areas
with mosquitoes

Covered up
with clothing

Limited outdoor
activities

Used repellent
with DEET††

Used repellent
without DEET††

† Defined as all or most of the time during the month prior to interview.
* Use estimate with caution
 †† DEET - N,N-diethyl-3-methylbenzamide.
Source: Rapid Risk Factor Surveillance System 2007, Peel Public Health
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