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2002 RERPORT FINDI

The 2007 air quality report marks 37 years
of reporting on the state of air quality in
Ontario. This report summarizes province-
wide monitoring of ambient air quality.

Overall, air quality in Ontario has improved
significantly over the past 37 years,
especially for nitrogen dioxide (NO,), carbon
monoxide (CO) and sulphur dioxide (SO,).
However, ozone (O,) and fine particulate
matter (PM, ), both major components of
smog, continue to exceed the ambient air
quality criteria and Canada-wide Standards
(CWS) and thus, remain the pollutants of
most concern.
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There were 13 smog advisories covering
39 days issued in 2007. In contrast to the
low number of smog advisories in 2006 (6
smog advisories covering 17 days), the year
2007 was the second highest since PM,
was included in the Smog Alert Program in
2002.

Analysis of smog and weather data strongly
indicates that the U.S. Midwest and Ohio
Valley Region of the U.S. continue to be
significant contributors to elevated O, and
PM, . concentrations in southern Ontario
during the smog season.

The provincial ambient air quality criteria
(AAQC) for NO, and CO were not exceeded
at any of the air monitoring sites in 2007.
The one-hour AAQC for SO, was exceeded
at the Sudbury site for one hour; however,
the 24-hour criterion for SO, was not
exceeded.

In 2007, Ontario’s AAQC for ozone was
exceeded at 38 of the 40 air monitoring sites
on at least one occasion. Sault Ste. Marie
and Thunder Bay were the only sites that
did not record any hours of ozone above
the one-hour AAQC of 80 parts per billion

(ppb).

All but one of the 20 designated CWS
reporting sites recorded 8-hour ozone
averages above the CWS of 65 ppb for ozone
in 2007. The one exception was Thunder
Bay where the CWS calculated ozone value
was 57 ppb.
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Two of the 20 designated CWS reporting
sites in 2007 recorded 24-hour PM,
averages above the CWS of 30 micrograms
per cubic metre (ug/m?3).

A comparison of air quality at 40 cities
world-wide was conducted for 2007.
Overall, the air quality of the three Ontario
cities, Windsor, Toronto and Ottawa, was
generally better than the other cities used in
this analysis for the parameters compared.

The Border Air Quality Study, conducted in
the summer of 2007, confirmed air parcels
containing elevated pollutant levels were
most likely brought into Ontario from the
U.S. during the study period.

The Ottawa Study, a 15-month project
(September 2007 to December 2008), is
underway and the ministry continues
to provide technical support, including
provision of air quality data from the two
AQI sites, Ottawa Downtown and Ottawa
Central. Also, the ministry has provided
temporary AQI sites at Glen Cairn and
Orleans using two mobile air monitoring
units.

W Lt 3




TABLE OF CONTENTS

2007 RePOTt FINAINES. . .uiiniiiiiiiei i et e e e eaees i
Chapter 1

O VBT VIBW . ettt e et ettt e e ettt ettt et et et e e eaens 1
Chapter 2

GToUNd-Level OZOME. .. ... i )
Chapter 3

Particulate Matter in the Ail.......oooiii e 13
Chapter 4

Other AIr POIULANTS . ...ine e e et e e e anees 21
Chapter 5

Air Quality Index, Smog Alert Program and Smog Episodes...........c..cocoviiiiiinininn. 29
Chapter 6

SPECIALSTUIAIES .ttt e 43
L€ (0TI T=¥ o 7 PP 49
JaXe 40} )7 1 0 - PP PPN 52
RO OTEIICES ... ittt et et 53
PN 0] 015 o e 1 1ol I T PP PPN A-i




Ajr Quality in Ontario - 2007 Report

LIST OF FIGURES

Figure 1.1

Atmospheric Life Cycle of Air Pollutants.........o.oiiiiiiiiiiii e 1
Figure 1.2

Selected Cities Around the World Used for 2007 Air Quality Comparison................... 3
Figure 2.1

Diurnal Variation of Ozone and Its Relationship with NO_..................oo 6
Figure 2.2

Ontario Volatile Organic Compounds Emissions by Sector...........c.coveviiiiiiiiiiinnnnt. 6
Figure 2.3

Ontario Nitrogen Oxides Emissions by SeCtOr..........vuviiiiiiiiiiiiiiiiiiiiiirr e, 7
Figure 2.4

Geographical Distribution of Number of One-Hour Ozone Exceedances Across Ontario 8
Figure 2.5

Range of Ozone One-Hour Maximum Concentrations in Ontario.........c.c.cecveeieieiennnna.. 9
Figure 2.6

Trend of Ozone Seasonal Means at Sites ACross Ontario.........cocveveininieiiiininininininenn.n. 10
Figure 2.7

Trend of Ozone Monthly Means in North Bay and London, Ontario..............ceeevenenente. 11
Figure 2.8

Ozone Levels at Designated CWS Sites Across Ontario........cocveveveiiiiiiiiiniiiiininnnnn. 12
Figure 2.9

Ozone One-Hour Maximum Concentrations for Selected Cities World-wide.................. 12
Figure 3.1

Ontario PM, ; Emissions Dy SECTOT.........ccouiiiiiiiiiiiiiiiiii e 14
Figure 3.2a

Composition of the Total PM, . Mass at Toronto, Summer..............c.cocoveeiiiieiiininiiiiienn.. 14
Figure 3.2b

Composition of the Total PM, ; Mass at Toronto, Winter.................occooeiiiiiniiiiinnnnn... 15
Figure 3.3

Annual Statistics for 24-Hour Average PM, ; Across Ontario...........c.oceoveviniiiiiiiin.n. 16
Figure 3.4

Number of Days PM, . 24-Hour Concentrations > 30 ug/m?® Across Ontario................. 16
Figure 3.5

PM, . Levels at Designated CWS Sites Across Ontario.............oevviiiiiiiiiiiiinnin. 17
Figure 3.6

Geographical Distribution of PM, , Levels at Designated CWS Sites Across Ontario...... 19




LIST OF FIGURES

Figure 3.7

PM, , Annual Means for Selected Cities World-wide.............cc.oooiiiiiiiiii . 20
Figure 4.1

Nitrogen Dioxide Annual Means Across ONntario.......cccvuveiuiiiiiniiiiiinii i, 22
Figure 4.2

Range of Nitrogen Dioxide Annual Means in Ontario..........c.oovveviiiiiiiiiiiiiniinnnenenne. 22
Figure 4.3

Nitrogen Dioxide Annual Means for Selected Cities World-wide.............c.cocooiiiiiini. 23
Figure 4.4

Ontario Carbon Monoxide Emissions by S€Ctor..........ouiiiiiiiiiiiiiiiiiiiiiiiiiiieee 24
Figure 4.5

Trends of Carbon Monoxide One-Hour and Eight-Hour Maximums in Ontario............. 24
Figure 4.6

Carbon Monoxide One-Hour Maximum Concentrations for Selected Cities World-wide 25
Figure 4.7

Ontario Sulphur Dioxide Emissions by SecCtor..........cccoet vviiiiiiiiiiiiiiiiieeea 26
Figure 4.8

Sulphur Dioxide Annual Means Across Ontario.......coc.vuvuieriiiniiiiiiiinieerreeeene, 26
Figure 4.9

Range of Sulphur Dioxide Annual Means in Ontario..........c.coevviiiiiiiiiiiiiiinnnnint, 27
Figure 4.10

Sulphur Dioxide Annual Means for Selected Cities World-wide...........c.ccooevviiiinen. 28
Figure 5.1

Air Quality Index (AQI) Monitoring Sites in ONtario........cocveieienininiiiiiiniiiieeeeeeeeenen 30
Figure 5.2

Air Quality INdex SUMIMIATY .. ..ot eenens 33
Figure 5.3a

Daily Maximum AQI Values in the Poor Category at Windsor Downtown..................... 34
Figure 5.3b

Daily Maximum AQI Values in the Poor Category at Toronto Downtown...................... 35
Figure 5.3c

Daily Maximum AQI Values in the Poor Category at Ottawa Downtown....................... 35
Figure 5.4

Summary of Smog AdvisSories ISSUEd.........ouviiiiiiiii e 38
Figure 5.5

Generalized Synoptic Weather Pattern Over Southern Ontario Conducive to Elevated

POIIULANT LEVELS. ...ttt et 38

























Ajr Quality in Ontario - 2007 Report

Table 5.2: Air Quality Index Summary (2007)

_ valid Percentage of Valid Hours AQIl in Range No. of Days At
City/Town Hours |-Yery Good Good Moderate Poor Very Poor Least
0-15 16-31 32-49 50-99 100+ 1 Hour > 49
Windsor Downtown 8755 36.5 48.6 135 1.4 0 21
Windsor West 8755 36.4 50.3 12.1 1.2 0 19
Chatham 8757 30.3 56.6 12.2 0.9 0 18
Port Stanley 8616 22.9 62.8 12.8 15 0 24
London 8757 38.8 52.2 8.8 0.2 0 6
Sarnia 8754 21.1 63.2 13.9 1.9 0 28
Grand Bend 8702 25.9 62.9 10.1 1.2 0 22
Tiverton 8733 19.3 69.6 9.8 1.2 0 20
Brantford 8758 314 56.1 11.8 0.7 0 15
Kitchener 8756 30.6 58.2 10.5 0.8 0 12
Guelph 8749 33.4 56.4 9.5 0.7 0 16
St. Catharines 8722 33.4 54.4 115 0.7 0 15
Hamilton Mountain 8722 31.1 56.7 11.3 0.8 0 14
Hamilton West 8758 42.4 48.3 8.8 0.5 0 11
Hamilton Downtown 8757 40.2 48.6 10.5 0.8 0 17
Burlington 8757 42.2 48.7 8.5 0.5 0 13
Oakville 8748 34.6 55.8 9.0 0.6 0 13
Mississauga 8758 47.0 44.1 8.6 0.4 0 9
Brampton 8754 35.1 55.5 8.9 0.5 0 11
Toronto West 8693 50.3 40.5 8.5 0.8 0 15
Toronto Downtown 8760 42.6 47.6 9.1 0.7 0 13
Toronto North 8649 40.4 50.4 8.3 0.8 0 15
Toronto East 8754 46.6 44.3 8.3 0.9 0 17
Oshawa 8698 33.1 58.2 7.8 0.9 0 14
Newmarket 8758 26.3 62.2 10.8 0.7 0 16
Barrie 8752 36.5 56.1 7.2 0.2 0 8
Peterborough 8718 33.0 60.0 6.6 0.4 0 9
Belleville 8750 26.2 62.8 9.5 15 0 26
Kingston 8745 19.7 67.0 11.6 1.6 0 24
Morrisburg 8753 30.9 60.5 8.1 0.5 0 10
Cornwall 8751 31.8 60.2 7.6 0.4 0 7
Ottawa Central 8750 37.9 56.6 5.3 0.1 0 2
Ottawa Downtown 8757 44.7 49.9 5.1 0.3 0 7
Petawawa 8752 33.9 61.8 4.2 0.1 0 2
Dorset 8752 30.1 62.6 6.8 0.4 0 12
Parry Sound 8750 24.2 66.3 9.1 0.4 0 10
North Bay 8757 37.3 56.8 5.8 0.0 0 2
Sudbury 8754 35.1 59.7 5.0 0.2 0 5
Sault Ste. Marie 8604 28.9 64.1 7.0 0.0 0 0
Thunder Bay 8757 43.2 54.6 2.2 0.0 0 0

approximately 52 per cent of these hours due
to ozone. At Kingston, 63 per cent of the poor
air quality hours were due to ozone, whereas
at Belleville 95 per cent of the hours of poor
air quality were due to ozone. Sudbury was
the only site in the province to record poor air
quality due to sulphur dioxide, which was for
only one hour. Similarly, Hamilton Downtown

recorded the only hour of poor air quality due
to total reduced sulphur compounds. There
were no hours of very poor air quality recorded
at any site in Ontario during 2007.

Figure 5.2 shows the provincial average for
the percentages of very good, good, moderate
and poor air quality as recorded by all sites
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Figure 5.2
Air Quality Index Summary
(2007)
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across the province in 2007. The pie diagram
at top shows the category percentages. The pie
diagram at the bottom right breaks down the
poor air quality into percentages of pollutants
associated with the AQI above 49. Sixty-eight
per cent of the poor AQI values were due to
ozone, and the remaining 32 per cent were due
to fine particulate matter.

Table 5.3 displays the number of days that
poor air quality was recorded for at least one

hour at selected cities in Ontario during the
period 2003 to 2007. The large variability
from year to year in the number of days of poor
air quality in these cities is due primarily to
prevailing meteorological conditions. During
the relatively hot, humid conditions of 2005,
there was a large number of poor air quality
days, whereas during the relatively cooler and
more cloudy summers of 2004 and 2006, less
days of poor air quality were recorded.

Table 5.3 Number of Days with at Least One Hour AQI > 49 (2003-2007)

City 2003 2004 2005 2006 2007
Windsor Downtown 17 7 37 7 21
Hamilton Downtown 22 12 20 5 16
Toronto Downtown 12 6 20 9 13
Ottawa 5 1 13 1 7
North Bay 7 0 10 3 3
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Table 5.4 Number of Days that Ozone, PM, s, and Both Pollutants Resulted in at Least

One Hour AQI > 49 (2007)

No. of days at least | No. of days at least No. of days at least Total no.
City lhour AQI > 49 1lhour AQI > 49 lhour AQI > 49 of days

due to Ozone only due to PMz5 only due to Ozone and PMzs AQI > 49
Windsor Dtn. 15 1 5 21
Sarnia 7 9 12 28
London 6 0 0 6
Hamilton Dtn. 6 7 3 16
Toronto Dtn. 7 2 4 13
Kingston 16 2 6 24
Ottawa 1 4 2 7

In 2007, Sarnia recorded the highest number
of days (28) with at least one hour of poor air
quality. On some days, both ozone and fine
particulate matter caused the AQI to exceed
the poor threshold of 49. Table 5.4 shows the
number of days when ozone, fine particulate
matter and both pollutants resulted in poor
air quality for at least one hour during 2007 at
selected cities in southern Ontario.

Figures 5.3a-c display the daily maximum AQI
values on poor days (days with at least one hour
in the poor category) at Windsor Downtown,
Toronto Downtown, and Ottawa Downtown,
respectively, for 2007. The maximum AQI
recorded at each of the three sites were 79 at
Windsor Downtown, 61 at Toronto Downtown
and 58 at Ottawa Downtown.
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Figure 5.3a
Daily Maximum AQI Values in the Poor Category at Windsor Downtown
(2007)
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