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Figure 2.9
Ozone One-Hour Maximum Concentrations for Selected Cities World-wide

(2007)




Figure 3.7
PM, ; Annual Means for Selected Cities World-wide

{2007)
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Ozone (Oy) 8 hours
PM, ¢ 24 hours

A CWS of 65 ppb, 8-hour averaging time, by 2010
Achievement to be based on the 4th highest measurement
annually, averaged over 3 consecutive years

A CWS for PM, ; of 30 g/m3, 24 hour averaging time,
by year 2010. Achievement to be based on the 98th
percentile ambient measurement annually, averaged over 3
consecutive years
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CWS for ozone
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Premature «Toronto Public Health (2001)
—1,800 premature deaths in 1999

Mortallty *Ontario Medical Association
- —1,900 premature deaths in 2000
g‘ B -5,800 premature deaths in 2005
¥ —10,000 premature deaths in 2026
—9,500 premature deaths in 2008
*Health Canada (2006)
—5,800 premature deaths in 8 Canadian
cities; 2,900 premature deaths in 4 Ontario
cities
*Canadian Medical Association (2008)
—21,000 premature deaths across Canada
—90,000 premature deaths from acute
J exposure and 700,000 from long term
exposure by 2031
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hospital
admissions

emergency room visits
Pphysician office visits
reduced physical activity
medication use
respiratory symptoms
impaired lung function

subclinical (subtle) effects

P — proportion of population .7 cred
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Table 2 - Economic Damages for Three Example Years

Example Years

2005

2015

2026

Lost Productivity

$374.342.400

$402,883

900 $466,508,500

Healthcare Costs

$506.612.700

$571.089.4

00 J $701.988.500

Can$1.4 Billion — Can$7.8 Billion/HK$9.2 Billion — HK$51.1 Billion
Can$1.6 Billion — Can$9.8 Billion/HK10.3 Billion — HK$64.6 Billion
Can$1.9 Billion — Can$12.9 Billion/HK$12.4 Billion — HK$84.7 Billion

Ontario Annual AAQC = 20 ppb
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Note: Annual composite mean based on 8 ambient SO, sites operated over 33 years.

AAQC - Ambient Air Quality Criterion
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Figure 2.1: 33-Year Trend of Sulphur Dioxide Concentrations in Ontario (1971 — 2003)
(source: Ontario Ministry of the Environment)




NOx Anthropogenic Emissions by Sector - 1990 to 2015
(excludes Open Sources)

2006 to 2015 values are projected emissions
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Figure 2.6
Trend of Ozone Seasonal Means at Sites Across Ontario
(1980 - 2007)

Summer Mean

a5 Winter Mean
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Note: Based on data from 13 ozone sites operated over 28 years.
Seasonal definitions - Summer (May to September); Winter (January to April, October to December).
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Figure 2.5
Range of Ozone One-Hour Maximum Concentrations in Cntario
(1980 - 2007)

200

Maximum

180 Composite Mean of 1h Maximums

Minimum

20

o+

ﬁ#-@ﬁ\\“‘bx“#@#\‘ﬁ:ﬁ#@é\$~$§\§~“9§$¢~$-§\§&“@g'ﬁ@’ﬁw@&@@’y@@'ﬁ@#

MNote: Based on data from 20 ambient ozone sites operated over 28 years.
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Primary PM, ; Anthropogenic Emissions,

Sector Contributions - 2002
(excludes Open Sources)

Wood Industry
E and Pulp and Paper
Residential Wood S Iindus try
Combustion (&%) (15%)
(28%)
Other
Industrial

Sectors

(31%)

Trans portation
(17%)

Electricity
(3%)

Total: 391 kilotonnes
NO, Anthropogenic Emissions,
Sector Contributions - 2002

(excluges Open Sources)

Upstream Oil and

— Gas Industry
Ofirasd, Marine; (%) (includes Oil Sands)
Rail, and Aviation c (18%)
s Other
Industrial
Sectors
(12%)
Electricity
On-road (11%)
(25%)

Total: 2,469 kilotonnes

S0, Anthropogenic Emissions,
Sector Contributions - 2002
(excludes Open Sources)

Transportation Other Base Metal
(3%) (2%) Smelting
2 = (34%)
Electricity

(27%)

Other Upstream Cil and
Industrial Gas Industry
Sectors (includes Oil Sands)
(17%) (17%)

Total: 2,267 kilotonnes
e — —
VOC Anthropogenic Emissions,
Sector Contributions - 2002
(excludes Open Sources)

.r\

Upstream Oil and
Residential Wood

v 1 Gas Industry
Combustion (5%) (includes Oil Sands)
(%) 27%)

=z

Solvent Other
(18%) Indus rial
Sectors
(11%)
-
- Transportation

(32%)

Total: 2,149 kilotonnes
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Key Findings

On high ozone concentration
days (when 8-hr running average
above CWS of 65 ppb), setting ON
Ontario emissions to zero would
have reduced ambient ozone
concentrations by 9 percent in 2,130 44
the GTA

Largest contribution due to
Ontario’s emissions are 35
downwind of the Golden
Horseshoe Area

For PM, when levels exceed 36
CWS level of 30 pug/ms3 Ontario
contribution is highest in the GTA
at 49 percent

What about during non-smog Ml 44
events?

PM: Premature Deaths; HA: Hospital Admissions; ERV: Emergency Room Visits; MI: Minor llinesses

ON: Ontario; Tr: Transboundary; Tot: Total; O%: Ont  ario Proportion




What are Governments Doing?

U.S. — Canada Air Quality
Agreement (1991)

— Acid rain annex

— Ozone annex (2000)

« Tier Il engines and fuel
regulations

« Power plant caps by 2007
« Reductions in transboundary
of NOx (39%) and VOCs
(35%) by 2010
Canada-Wide Standards for
O3, PM and Hg

« For the province of Ontario, a 45%
reduction in NOx and VOC
emissions from 1990 levels by
2010 or earlier

Sulphur in fuels

— Gasoline

— On-road diesel

Ontario Clean Air Action Plan

(June 2004)

— Industrial Emissions Reduction
Plan

— Stricter NOx, SO2 and VOCs
emissions for major sectors

¢ 45-50% below 1990 levels by
2015

¢« 10% for PM

— New air standards for 40 air
contaminants

— EPA dispersion models

— Guidelines for the Implementation
of Air Standards in Ontario

Drive Clean Program
Vehicle Scrappage (Car Heaven)
Coal plant phase out by 2014

— Off-road diesel http://www.ene.gov.on.ca/programs/4708e.htm

— Marine
Pollution Prevention
— Non-ferrous smelters

Spatial and Temporal Dimensions
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Heat waves in Canadian cities will become
more frequent

———
Fredericton H 2080-
2100
H2041-
Quebec 2069
02020-
Toronto 2040
B 1961-
1990
London
Winnipe ——
30°C peg
Calgary
Victoria
t
0 10 20 30 40 50 60 70 80

Background ambient levels of O; could increase by 40 ppm
Emission increase by 20% by 2050 and 32% by 2080. The annual total
number of poor O, days would increase 4-11 and 10-20 respectively.
Air pollution mortality will increase by 20-25% and 30-40% by 2050 and 2080
Number of heat-related deaths will double and triple
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Federal Initiatives
Turning the Corner
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Industrial Air Pollutant Emission

Reductions
Targets Ways to comply
I L I T
/ \ (34 2 \
( 5
! " 6
#$ % 1 786 9 88
7
#
3. 5

\@*‘,&i&f’%i*ff("fz’* y' € )




Environmental and Health

Clean Air Regulatory
Framework: FRED

Pollution Probe .
David Suzuki Foundation
Sierra Club of Canada

Toxics Watch Society of .
Alberta

Canadian Lung
Association

Canadian Cancer Society .

Industry

Canadian Forest Products
Association

Canadian Chemical Producers
Association

Canadian Association of
Petroleum Producers

Cement Association of Canada

Canadian Electricity
Association

Canadian Mining Association
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Three Interrelated Components

Cross-Canada “base-level” performance
requirements for all large point source emitters

Place-based management of air quality in “air
zones” in provinces and territories-focused on all
sources of emissions including transboundary

National Ambient Air Quality Standards as the
key point of reference for air quality

management

Subcomponents
Anticipated regional caps on NOX and SO2
Emissions trading system within airsheds
Aggressive caps drive innovation
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Air Quality Index and Pollutants in Ontario
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Why an AQHI

Existing indices do not reflect state of health effects science
— Non-threshold exposure

— Existing indices reflect only worse case pollutant

— Do not breathe single pollutants

— (TPH Study: 92% of health effects during non-smog
events — moderate or better)

Current Air Quality Indices are inconsistent across Canada
Do not reflect public opinion research on air quality
To fund an MSC air quality forecast program

University of Hong Kong seminar
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Objectives of the AQHI

» To create a national, simplified
communications tool for observed and
forecast air quality to empower individuals
to take action to protect their health from the
adverse effects associated with the “air
pollution mixture”.

* To use “health-awareness” as a tool to
promote personal action to reduce air
pollution

» To create advocates for reducing pollution
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AQHI: What is it / What it is not

What is it?

« Presents air quality information on a 10 point scale that links air
quality to health risk

Takes into account the short term health risk with exposure to a

pollutant mix (first in the world)

Presentation of the AOHI is modelled on the success of the UV
index - recommending actions individuals can take to reduce their
exposure to air pollution

What is it not?

* Atool to assess the effectiveness of interventions/ policies to reduce
emissions

e Atrend indicator to determine air quality trends or to assess health risks
* All-inclusive (e.g., excludes pollen, humidity, odours...)

AQHI: Concept

» Decouple air quality regulation from provision of health
advice

 Statistically-derived from:

— Canadian multi-city mortality/morbidity studies of
short term health effects

— Air quality data from historical QA/QC database of
the National Air Pollution Surveillance Network
(NAPS)

« Additive risk based on the association of acute health
effects and the air pollution mixture (O3, PM and NO,)

3 hour rolling pollutant concentrations averages




Formulation

Multiply coefficient from health study
x pollutant concentration

Slightly simplified:

AQHI = 10/10.4*(100*(0.000871*NO2+ 0.000537*03+ 0.000487*PM2.5))

\ Multiply x 100 to convert to %

Convert to 10 point scale
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AQHI Presentation: UV Index-Like

lllustrates level of health risk
with colour & number scale of
1-10+

Labels the level of HEALTH
risk as “low”, “moderate”, “high”
or “very high”

Forecasts local air quality for
the current and next day

Empowers individuals to
decide how they might be at risk

Provides health messaging to
tell Canadians—both general &
at-risk populations—how to
minimize that risk




AQHI Health Messages

4
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How do we know the AQHI will protect
people better than the current index?

Design

— more accurately reflects current science

— More comprehensively reflects air pollution mix
Presentation

— Simplified presentation, more specific messages
— Tested with public

Impact on exposure/risk

AQHI essentially public health intervention involving providing
information to persuade people to change behaviour

If

— Receive, understand information AND

— Have flexibility/ ability/ willingness to change behaviour
Then

— Following advice will reduce exposure to outdoor pollutants*
Right to know




Implementation

British Columbia — 14 locations/regions

Ontario
— Greater Toronto Area
— National Capital Region (Ottawa-Gatineau)

Quebec
— Gatineau and Quebec City, Montreal soon

New Brunswick — Saint John
Prince Edward Island — Spring 2009
Nova Scotia - Halifax, Sydney and Aylesford
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Final Thoughts...

Uncertainty is no
justification for inaction.
There is sufficient
certainty to take action
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Sir Winston Churchill

The era of procrastination, é e { oo 2HH |
of half measures, of AL X \
’ o
soothing and baffling amzupal

expedients, of delays, is E+"Ob-e
coming to a close. In its "UN 77 (AN
place we are entering a 51+1.0°

period of consequences.

Z —

Thank You Xie Xie
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