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Countdown to clean air 

	Contamination of the atmosphere is a major problem, with consequences for the environment and, consequently, for human health. Smog, which now affects every region of Québec, is one of the most important aspects of this problem. Many steps could be taken to improve the situation, such as limiting the use of motor vehicles, levying tolls at access points to city centres and offering free public transit. However, some of these measures could be unpopular with drivers. In this activity, you will evaluate different ways to reduce atmospheric contamination.


IDENTIFYING THE CONTROVERSY AND EXPRESSING YOUR VALUES

1.
What are the questions arising from this issue?
	
	

	
	

	
	

	
	

	
	


2.
What measures would you favour to reduce smog and atmospheric contamination? Explain your answer.

	
	

	
	

	
	

	
	


3.
Which of the following issues do you think is most important in relation to atmospheric contamination? Check the appropriate box.

	
	a)
health
(

	
	b)
the environment
(

	
	c)
the economy
(

	
	d)
individual freedoms
(

	
	Explain your answer.

	
	

	
	

	
	


GATHERING INFORMATION

For help in answering questions 4 to 10, read pages 235–237 of your student book as well as the appendixes to this activity.

4.
As you read, fill in the table below to keep a record of your information sources.


Information sources

	Source
	Is the source credible?
	Reason
	Is the source impartial?

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


5.
What is the difference between stratospheric ozone and tropospheric ozone?

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


6.
How many days of poor air quality and how many days of smog did your region experience in 2008? Do these numbers surprise you? Explain your answer.
	
	

	
	

	
	

	
	

	
	


7.
In most regions of Québec, the number of days of poor air quality and the number of days of smog were lower in 2008 than in 2007. Does this mean that atmospheric contamination is decreasing?

	
	

	
	

	
	

	
	

	
	


8.
What effect does smog have on health?

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


9.
When there is a smog alert, how can you protect yourself from the health effects of smog?
	
	

	
	

	
	

	
	

	
	

	
	

	
	



10.
Complete the table below by identifying at least two advantages and two disadvantages of each of the measures in the first column.


Measures to reduce atmospheric contamination 

	Measure
	Advantages
	Disadvantages

	Tolls to enter downtown areas
	
	

	
	
	
 

	
	
	


	
	
	


	
	
	

	
	
	

	
	
	

	Reduced public transit fares on smog days
	
	

	
	
	

	
	
	
 

	
	
	


	
	
	

	
	
	

	
	
	

	A day when an area is closed to cars
	
	

	
	
	

	
	

	

	
	
	

	
	
	

	
	
	

	
	
	


forming your opinion


11.
Based on the information you have gathered, write a short opinion text in which you take a stand on this issue. Explain which measure or measures assessed in this activity would be most appropriate for your region and give your reasons. If you think that none of these solutions is appropriate, provide arguments supporting your point of view.

	
	

	
	

	
	

	
	

	
	

	
	




	
	

	
	

	
	

	
	

	
	


reflecting on your approach


12.
What additional information would help you strengthen your position on this issue?

	
	

	
	

	
	

	
	

	
	



13.
Did completing this activity change your opinion on measures that should be taken to reduce smog and atmospheric contamination? Explain your answer.

	
	

	
	

	
	

	
	



14.
What other solutions would you propose for your region?

	
	

	
	

	
	


APPENDIX 1

smog statistics

	STATISTICAL PROFILE: POOR AIR QUALITY AND SMOG
	

	Ozone and fine particles in suspension are two components of smog often linked to the poor quality of the air we breathe. . . .
On a regional basis, a poor air quality day is one in which the reading from at least one measuring station is characterized as “poor” for an hour or more. This tag is assigned once the average concentration of particulates
	
	during three hours is greater than 35 micro​grams per cubic metre (µg/m3) or when the average concentration of ozone during one hour is greater than 82 parts per billion (ppb). This indicator encompasses days of thick smog occurring over a region and days when poor air quality is observed locally during a short period.

	Number of poor air quality days due to fine particulate matter and ozone by administrative region, 2004–2008

	Administrative region
	Number of days

	
	2004
	2005
	2006
	2007
	2008

	Abitibi-Témiscamingue
	n/a
	n/a
	3
	7
	0

	Outaouais
	16
	27
	6
	9
	3

	Laurentides
	10
	16
	2
	9
	3

	Montérégie
	55
	63
	33
	33
	21

	Montréal 
	64
	64
	40
	36
	73

	Laval
	31
	34
	16
	17
	16

	Lanaudière
	14
	25
	5
	8
	9

	Mauricie
	31
	40
	21
	26
	17

	Centre-du-Québec
	26
	33
	12
	16
	11

	Estrie
	30
	28
	9
	16
	4

	Capitale-Nationale
	31
	32
	15
	28
	18

	Chaudière-Appalaches
	13
	18
	6
	9
	3

	Saguenay–Lac-Saint-Jean
	6
	9
	1
	6
	0

	Bas-Saint-Laurent
	n/a
	4
	2
	8
	0

	Overall average
	27.3
	30.2
	12.2
	16.3
	12.7


n/a = not available

	The average number of days when the air quality was poor declined from 16.1 days in 2007 to 12.7 in 2008, a difference related to general weather conditions that prevailed in 2008. The number of poor air quality days varied greatly by region: no such day was measured in Abitibi-Témiscamingue, Saguenay–Lac-Saint-Jean and the Bas-Saint-Laurent, while there were 73 of those days in the Montréal area.
It should be noted that since 2008, a new generation of fine particles measurement devices has been in use as part of the air quality surveillance program, and this is certainly one of the factors explaining the higher number of poor air quality days observed in Montréal when the data for 2008 are put alongside that for prior years. . . .
	
	Smog days and episodes
A “smog day” is one during which atmospheric pollutants combine with weather conditions to give rise during several hours to elevated concentrations of fine particles or of ozone over an extended area. Three criteria are used in determining smog days:

1. 
Intensity: Concentrations of fine particles (averaged over three hours) or of ozone (hourly average) must be greater than 35 µg/m3 and 82 ppb, respectively.

2. 
Duration: Elevated concentrations must be observed during at least three hours.

3. 
Surface area: The concentrations must be representative observations of the administrative region.

A “smoggy episode” refers to a day or a group of days during which smog is present continuously.

	Number of smog days and episodes due to fine particulate matter and ozone by administrative region, 2004–2008

Administrative region
2004
2005
2006
2007
2008
Episodes
Days
Episodes
Days
Episodes
Days
Episodes
Days
Episodes
Days
Abitibi-Témiscamingue
n/a

n/a

n/a

n/a

1

2

5

7

0

0

Outaouais
7

9

9

19

3

5

4

6

0

0

Laurentides
5

9

9

15

1

1

4

5

1

1

Montérégie
10

16

14

28

5

7

6

7

3

5

Montréal
16

24

15

34

8

11

11

15

18

30

Laval
16

21

14

34

5

10

10

13

7

10

Lanaudière
7

10

9

22

4

5

6

8

6

8

Mauricie
8

11

9

19

3

4

4

5

2

3

Centre-du-Québec
5

8

9

14

6

7

6

8

2

2

Estrie
3

6

7

15

2

5

4

6

0

0

Capitale-Nationale
9

15

10

21

8

10

5

6

1

2

Chaudière-Appalaches
3

5

8

11

3

4

3

4

0

0

Saguenay–Lac-Saint-Jean
3

4

5

8

1

1

1

3

0

0

Bas-Saint-Laurent
n/a

n/a

3

4

2

2

2

3

0

0

Overall average
7.7
11.5
9.3
18.8
3.7
5.3
5.1
6.9
2.9
4.4
n/a = not available




	The number of smog days and smoggy episodes varies widely from one region to another as the table above shows. In 2008, six of the 14 regions covered by the network of measuring stations reported not a single day of smog. In the other regions, smoggy episodes varied in frequency from one day in the Laurentides to 18 episodes (30 days in total) for Montréal. The average number of days when smog was present in 2008 (respectively 2.9 episodes and 4.4 days) is the lowest of the five previous years, with the average duration of smoggy episodes remaining stable at 1.5 days per episode. . . .

During the period covered (2004–2008), the longest smoggy episode (9 days) occurred between January 31, 2005 and February 8 of that year, when a stagnant air mass hovered 
	
	over a great part of the St. Lawrence Lowlands. The highest particulate concen-tration of that period was measured at 117 µg/m3 in Montréal. Elsewhere in southern Québec, fine particles concentrations ran from 52 µg/m3 in Estrie to 102 µg/m3 in the area around the city of Québec. It is worth noting that the greatest fine particles concentrations observed from 2004 through 2008 were of natural origin; readings of 125 µg/m3 to 360 µg/m3 were taken from June 3 to 5, 2005 in the Saguenay–Lac-Saint-Jean region, where forest fires were raging.

During the 2004–2008 period, ozone was a very slight contributing factor in smog formation, accounting for a single smog day in the Laval and Montréal areas in 2008.




Source: Québec, Ministère du Développement durable, de l’Environnement et des Parcs, “Statistical profile: poor air quality and smog” [Web page] (accessed December 10, 2009).

APPENDIX 2

THE EFFECTS OF SMOG ON HEALTH

	SMOG AND HEALTH
	

	. . . Smog is a mixture of air pollutants, including gases and particles that are too small to be seen. It often appears as a brownish-yellow haze over cities, but it isn’t always visible. Smog levels can also be high in rural and suburban areas.

Since smog is a mixture of air pollutants, its impact on health depends on a number of factors, including the types and levels of pollutants in the air, the duration of exposure, the age and general state of health of those exposed and the weather conditions.

The air pollutants of most concern to human health are ground-level ozone and particulate matter.

What are the potential health effects of smog?

Smog irritates the eyes, nose and throat and can cause wheezing, coughing and breathing difficulties.

Smog may adversely affect the lungs and heart and has been linked to increased respiratory and cardiovascular hospitalizations. It can aggravate pre-existing heart and lung conditions such as asthma, emphysema and bronchitis and in some cases can result in premature death.

Studies show that ozone continues to cause lung damage even when the acute symptoms disappear and that repeated exposure may result in permanent damage to the lining of the lungs. Studies also suggest that long-term regular exposure to particulate matter can increase the risk of early death and perhaps lung cancer. 
	
	Who is at greater risk from smog?

Smog can affect everyone’s health; even healthy young adults may breathe less well on days when the air is heavily polluted. Some people are more sensitive to the effects of air pollution than others, however, and may experience adverse health effects at lower levels of air pollution.

Sensitive groups include:

· people with lung diseases and heart conditions

· seniors

· children

· pregnant women

· people with asthma

· smokers

· people who work or exercise outdoors
How can you protect yourself from the health risks of smog?

To protect yourself from potential adverse health effects of smog, you need to be aware of the smog levels and take actions to reduce exposure to it. . . .




	If a smog advisory is issued in your community, consider tailoring your activities accordingly:

· Avoid or reduce strenuous physical outdoor activities when smog levels are high, especially during the late afternoon, when ground-level ozone reaches its peak. Try not to exert yourself outdoors. 
· Avoid or reduce exercising near areas of heavy traffic, especially during rush hour.
	
	· Spend time indoors or in other environ-ments where the smog levels are low and you experience no symptoms or fewest symptoms.

· If you have a heart or lung condition, talk to your doctor about additional ways to protect your health when smog levels are high.

· If you experience any breathing difficulties or respiratory complications, contact your physician or go to the nearest hospital.



Source: Government of Ontario, Ministry of Health and Long-Term Care, “Public Health: Smog and Health” [Web page], 
July 2004 (accessed December 10, 2009).

APPENDIX 3

road tolls to enter downtown areas

	urban tolls reported to increase pollution
	

	In recent months, road tolls to enter central London have been the source of friction between some car manufacturers and the office of Mayor Ken Livingstone.

To defend its opposition to the tolls, German manufacturer Porsche has unearthed a study revealing that there has actually been an increase in polluting gas emissions from cars since the tolls came into effect.

The study was carried out by the Environmental Research Group of King’s College London. “We studied the impact of air pollution in the congestion charge zone and in Greater London,” explained Cathryn Tonne, who led the study.

“The results showed that there was very little change in pollution levels in the city as a whole, although there were substantial decreases in the charge zone.” In other words, a large part of the pollution that is no longer emitted in central London is now found in the outer areas, as drivers attempting to avoid the charge area travel longer distances around it.

Porsche was naturally quick to highlight the results of this study, noting that the charge zone encourages drivers to bypass the downtown area, resulting in an “increase of 182 000 tonnes of CO2 emissions in Greater London,” according to a press release issued by the company.

The King’s College researchers estimate that by 2012, CO2 emissions in outer London will jump by almost 184 000 tonnes compared to a reduction of just 2 200 tonnes for the downtown area. “The study indicates that this 
	
	increase will be caused primarily by the higher mileage of drivers outside the charge zone who are seeking to avoid the charge,” adds Porsche. Andy Goss, Managing Director of Porsche Cars GB, accuses the mayor’s office and Transport for London of hiding this collateral damage by stressing only the benefits of the toll zone to central London.

Eliminate toll zones or expand them?

. . . “It seems obvious that Mayor Livingstone and Transport for London have created a new tax on the backs of drivers that will have an effect exactly opposite to its stated objective,” Goss concluded.

The German car manufacturer may also be guilty of bending the results of the study to suit its purposes, however, because the study conclusions actually take the opposite direction to Porsche. The authors suggest that directly addressing the problem of car pollution by expanding the charge zone to cover a larger area of the city could have a greater impact on public health.

“A policy that covers a larger geographic area with higher population density and that clearly aims to reduce car emissions would likely have a greater beneficial impact on the health of the population concerned.”

While carbon dioxide emissions seem to have decreased only slightly in central London, the study reports a significant drop in emissions of nitrogen oxide (NOx) and fine particles, which are largely generated by diesel fuel combustion. . . .


Source: Alain McKenna, “Le péage urbain causerait plus de pollution,”  La Presse, May 2, 2008. [Translation]

APPENDIX 4

public transit

	a first in QUÉBEC: SOCIÉTÉ DE TRANSPORT DE LAVAL reduces its Fares on January 1, 2008
	

	Laval, Thursday, November 29, 2007 – In a move that is unprecedented in Québec, the Société de transport de Laval (STL) announced this morning that it will reduce its regular fares on January 1, 2008. “We are proud to be making this significant decrease, which we believe will encourage occasional users to use public transit on a more regular basis,” declared Jean-Jacques Beldié, president of the STL. . . .

Lower single-ticket price
For the first time in its history, the STL is reducing its single-ticket price to encourage more frequent use of public transit. The price of a booklet of eight tickets will drop from $21 to $18, a 14-percent decrease, and the price of a single ticket will fall from $3 to $2.50, a 17-percent decrease. . . .


	
	A 60-percent fare reduction
Finally, the STL will offer $1 tickets on smog warning days between June 1 and Labour Day. Info-Smog is an air quality forecast and warning service designed to keep the population informed of ambient air quality. When a smog warning is issued at 3 p.m., the STL will apply its fare reduction policy the following day. It estimates that this measure will result in 1500 fewer cars per day on the streets of Greater Montréal. It thus hopes that after testing public transit in this way, many drivers will make the switch on a permanent basis. . . .




Source: Société de transport de Laval, News releases and notices [online] (accessed May 9, 2008).

APPENDIX 5

A NO-CAR ZONE

	IN TOWN, WITHOUT MY CAR! 2007 RESULTS
	

	(Excerpts)

Montréal, Thursday, September 20, 2007 – “In town, without my car!” day is an initiative that was born in Europe in response to issues surrounding climate change. It aims to mobilize transportation stakeholders to inform and educate the public about the need for responsible, sustainable transport. 

Transportation is responsible for 47 percent of greenhouse gas (GHG) emissions and 10 percent of respiratory illnesses in metropolitan Montréal. “In town, without my car!” day is just one of the initiatives organized by the Agence métropolitaine de transport (AMT) to raise public awareness of the importance of using active transportation and public transit to help create a better quality of life for individuals and the community. Celebrated as a street festival, the event also offers residents, visitors and merchants a chance to enjoy downtown streets in a new, more peaceful and relaxing way.

The AMT, which has organized this event from the beginning, reports extremely positive results for this fifth edition, which attracted a record crowd of almost 50 000 people. . . .


	
	Results

. . . This year, noise levels were measured inside the area closed to traffic and compared with downtown levels on a normal day. The results were clear: noise levels dropped by as much as six decibels. Decibel Consultants, the firm that carried out the tests, specifies that these results represent a reduction of about 50 percent in ambient noise when no vehicles were in the area.

Year after year, air quality measurements taken during previous editions of the event have revealed significant and constant decreases in levels of nitric oxide (down 83 percent on average) and carbon monoxide (down 90 percent on average) in the area closed to traffic. These concrete results clearly illustrate the impact that events such as “In town, without my car!” can have on the quality of urban life. . . .


Source: Agence métropolitaine de transport, “En ville sans ma voiture! Bilan 2007” [online report] (accessed May 9, 2008). [Translation]
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