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What’s inside?

Information on Metro Vancouver’s 
new Integrated Air Quality and 
Greenhouse Gas Management 
Plan, and what’s being done about 
our most pressing air quality and 
climate change issues including: 

•	 Fine particulate matter and 
diesel particulate

•	 Ground-level ozone

•	 Visual air quality

•	 Greenhouse gases

•	 Data on the “state of the air” in 
the Lower Mainland – key sources 
of emissions and measured air 
quality concentrations
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Air Quality and our Region

According to the Provincial 
Health Officer, outdoor air 
pollution contributes to as 

many as 250  
premature deaths in BC 

every year.

the air we breathe

Clean air is vital to us all; in fact, an average 
adult goes through 2kg of water, 1kg of food 
and 13 kgs of air each day. 
But what is actually in the air that we 
breathe? Well, we know that nitrogen, 
oxygen, water vapour and carbon dioxide 
are present, but the air also contains small 
amounts of other materials – known as air 
contaminants. These air contaminants, that 
determine the quality of our air, include 
gases, liquid droplets and solid particles and 
can come from everyday activities as well as 
natural processes. 

The Lower FrAser VALLey Airshed 

Metro Vancouver is situated within the Lower Fraser Valley. However, air pollution knows no bound-
aries and can freely cross our borders both from and into the surrounding area. This includes the 
Fraser Valley Regional District to the east, Whatcom County in the State of Washington to the south, 
Vancouver Island to the west and Howe Sound and the Sunshine Coast to the north. 

Successfully managing air quality requires collaboration with our neighbours and other levels of 
government, and participation from businesses, public institutions, non-government organizations, 
and residents. 

While the amounts are very small, even 
small concentrations of air contaminants 
can be important. Air quality management 
activities protect human health and the 
environment against the worst effects of air 
contaminants. Many of these activities are 
described in the following pages.

Air QuALiTy And our region 
Degraded air quality or pollution affects our 
health and our environment.  It has been 
linked to breathing, heart and circulatory 
problems, increased emergency room visits 
and hospital admissions, and even prema-
ture deaths. Metro Vancouver and other 
government agencies are working to protect 
our air quality.
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Air Quality Management

 

 1
Protect public health 
and the environment

GOAL  2
Improve visual air 

quality

GOAL  3
Minimize the region’s 

contribution to 
global climate 

change

GOAL

Planning for  
good air quality

Metro Vancouver is responsible for manag-
ing air quality in this region.  Regional air 
quality plans are prepared on a regular basis 
to guide air quality and greenhouse gas man-
agement – and establish the vision, goals, 
strategies, and actions to improve air quality 
in our region. 

These plans are developed in collaboration 
and consultation with businesses, residents, 
health experts and other government agen-
cies to ensure that we are applying the best 
solutions available to air quality and climate 
change issues in our region. Metro Vancou-
ver monitors air quality in the region [see 
page 13] and tracks sources of emissions [see 
page 5] to assess our air quality and priori-
tize actions both today and in the future.

In 1994 the GVRD (as Metro Vancouver was 
then known) was the first major metropoli-
tan area in Canada to develop an Air Quality 
Management Plan. A second plan was adopt-
ed in 2005, and in October 2011 the Metro 
Vancouver Board adopted its third plan - the 
Integrated Air Quality and Greenhouse Gas 
Management Plan. The Plan establishes a vi-
sion of healthy, clean and clear air for current 
and future generations, and three goals:

In 1994, Metro Vancouver 
was the first metropolitan 

area in Canada to 
develop an Air Quality 

Management Plan

Recognizing the strong connections between air quality and climate change, 
the new Plan integrates management actions for both air contaminants and 
greenhouse gases. It also includes regional air emission reduction targets, 
air quality objectives, and performance measures to help us track progress 
towards achieving our air quality goals.
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Achieving Our Goals

non-roAd engines (bulldozers, 
backhoes, forklifts, cranes, locomotives, 
etc.) can be a significant source of air 
contaminants in our neighbourhoods. 
To reduce the impacts of these sources, 
Metro Vancouver has:

•	 developed a non-road diesel engine 
bylaw to reduce diesel particulate 
matter emissions from industrial 
and construction machines. [See 
page 12].

•	 initiated the BC Locomotive and 
Rail Air Quality Working Group to 
promote emission reductions from 
the rail industry.

Although CArs, TruCKs And 
Buses are increasingly cleaner, they 
continue to be a major source of air 
contaminants. Over one third of  
nitrogen oxide emissions in our region 
come from motor vehicles. Metro  
Vancouver has:

•	 recommended that the Provincial 
Government extend the AirCare 
program and enhance its focus on 
heavy duty trucks. Find out more 
about AirCare on page 8.

•	 assisted TransLink (the regional 
transportation authority) to develop 
an Emissions Policy for their fleet 
and the regional transportation 
system.

indusTriAL FACiLiTies, Busi-
nesses And PuBLiC BuiLdings 
(such as universities and hospitals) can 
emit a range of air contaminants. To 
reduce emissions from these sources, 
Metro Vancouver has:

•	 increased air emission fees for facili-
ties covered by Metro Vancouver 
permits, emission regulations or 
approvals. The more harmful the air 
contaminant, the higher the fee paid 
[see page 19].

•	 implemented a bylaw which speci-
fies emission requirements for natu-
ral gas and wood-fired boilers and 
process heaters.

Residents in our CoMMuniTies can 
also influence air quality. To reduce 
community impacts, Metro Vancouver 
has:

•	 exchanged over 200 fireplaces and 
older wood stoves with cleaner 
burning units through the Wood 
Stove Exchange Program

•	 included consideration of air quality 
impacts in the Regional Growth 
Strategy.

•	 worked with TransLink, municipali-
ties and other partners to make sure 
air quality impacts are considered in 
regional transportation planning.

We continue to work with other agen-
cies on actions for MArine VesseLs 
And PorTs:

•	 Port Metro Vancouver, Port of Se-
attle and Port of Tacoma are taking 
action through the Northwest Ports 
Clean Air Strategy.

•	 The federal government will enforce 
stringent International Maritime 
Organization air emission regula-
tions for large ships starting in 2012.

Residents and tourists appreciate good 
VisuAL Air QuALiTy, which is the 
ability to have clear, haze-free views of 
the spectacular scenery in our region. 
To improve visual air quality, Metro 
Vancouver has initiated a visual air 
quality pilot for the Lower Fraser Valley, 
in partnership with other government 
agencies.

By reducing our green-
house gas emissions we 
will minimize the region’s 
contribution to gLoBAL 

CLiMATe ChAnge. With this goal in 
mind, Metro Vancouver has:

•	 put an emphasis on reducing emis-
sions of short-lived climate forcers 
(see article on ‘soot and smog’ on 
page 12), which will provide short-
term benefit while programs for 
longer-lived greenhouse gases are 
put in place.

•	 initiated a program to help small 
and medium-sized businesses 
reduce their greenhouse gas emis-
sions.

•	 adopted greenhouse gas emission 
reduction targets as part of its Sus-
tainability Framework and associ-
ated action plans.

For more information about Metro Vancouver’s Integrated Air Quality 
and Greenhouse Gas Management Plan, visit www.metrovancouver.org/
services/air/management/ReviewProcess/Pages/default.aspx. 
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Understanding Ozone

TH
E 

‘G
O

O
D’ –

  P
ROTECTIVE OZONE LAYER

THE ‘BAD’ – 
HARMFUL 
GROUND-LEVEL OZONE

SOLAR RADIATION

The ozone layer protects the 
surface of the Earth from too 
much harmful UV radiation.

Air contaminants released 
when fuels are burned combine with   
      VOC’s to form ground-level ozone.

ozone  
good or bad?

It can protect life on earth — or harm it

Ozone is a highly reactive chemical that is 
found as a gas in two different parts of the 
atmosphere. Too much or too little in the 
wrong place causes health problems and 
damages our environment. 

ProTeCTiVe ozone In the upper part 
of the atmosphere (the stratosphere), ozone 
is concentrated in a thin layer known as the 
‘ozone layer’. This layer protects us from the 
sun’s harmful UV (ultraviolet) rays, which is 
why ozone in the stratosphere is considered 
“good” ozone.

Some long-lived chemicals (known as ozone-
depleting substances), such as CFCs, released 
at the surface of the Earth can travel into the 
upper atmosphere and destroy ozone in the 
ozone layer. This process has thinned the 
ozone layer and created “holes” in it. The 
holes are largest over the polar regions of 
the Earth including northern Canada and 
southern areas of Australia.

Ozone-depleting substances used to be 
found in aerosol sprays and old refrigera-
tors. Now, thanks to international efforts to 
reduce or eliminate many of these chemicals 
from common household products and 
equipment, the holes in the ozone layer are 
getting smaller.

hArMFuL ozone While ozone in the 
upper atmosphere is essential for our well 
being, it is a problem if found in the lower 
atmosphere, or “troposphere”. Ground-level 
ozone is found in the air we breathe and is 
one of the principal components of smog. 

Breathing smoggy air can cause a range of 
health problems, particularly for people with 
lung conditions or heart disease. The people 
most affected by smog include infants and 
the elderly. At high concentrations, ground-
level ozone can also damage crops and eco-
systems. We therefore think of ground-level 
ozone as “bad” ozone. 

Ground-level ozone is not emitted di-
rectly into the air. It is formed in the air 
when nitrogen oxides (pollutants formed 
when fuels are burned) react with a group 
of chemicals known as volatile organic 
compounds (VOC) from solvents (such as 
paint, varnishes, thinners), gasoline, and 
natural sources. The reactions that create 
ground-level ozone are driven by sunlight 
and favoured by heat. This is why it is most 
common for the highest concentrations to 
occur in the summer months.

The people most affected 
by smog include infants 

and the elderly. At 
high concentrations, 

ground-level ozone can 
also damage crops and 

ecosystems. 
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Contaminant Sources

air contaminants from  
many sources

KeePing TrACK oF eMissions:  
An inVenTory

The Lower Fraser Valley Air Emissions 
Inventory is a comprehensive analysis of the 
types and amounts of air contaminants and 
greenhouse gases released into the atmo-
sphere, the sources of these air emissions 
and where and when the emissions occur. 
Historical trends and forecasts for future 
years are also incorporated into the inven-
tory, telling us how emissions have changed 
over time and how they might change in the 
future. 

The emission inventory spans the entire air-
shed, with data compiled not only for Metro 
Vancouver but also areas of the Fraser Valley 
Regional District and Whatcom County in 
the state of Washington. 

Facilities operating under an air quality per-
mit are required to measure and report their 
emissions. Other emissions are calculated 
from data relevant to the sources, such as 
fuel consumption in vehicles and buildings, 
waste in landfills, agricultural statistics, etc.

The largest sources 
of air emissions in the 
Lower Fraser Valley 
are:

Light and heavy-duty 
VehiCLes – cars, 
light and heavy 
trucks, buses 

indusTriAL facilities 
(cement plants, 
refineries, etc)

CoMMerCiAL, 
smaller industrial 
and residenTiAL 
sources (e.g. service 
stations, building 
heating, landfills)

soLVenT 
evaporation 
(paints, stains, inks, 
adhesives, household 
and personal care 
products)

non-roAd 
engines (marine 
vessels, locomotives, 
construction 
equipment, lawn and 
garden equipment, 
farming equipment)

AgriCuLTurAL 
sources (farming 
operations, 
agricultural burning)

nATurAL sourCes 
(vegetation, forest 
fires)

Metro Vancouver prepares the Lower Fraser 
Valley Air Emissions Inventory every five 
years. The most recent air emissions inven-
tory was completed for 2005 and included 
a forecast of emissions to 2030. An inven-
tory for 2010 will be completed in 2012. The 
information presented in this publication is 
based on data from the 2005 inventory.

eMission inVenTories heLP us 
undersTAnd The Big PiCTure

The air emission inventory is an essential 
tool in air quality management planning. 
The inventory and forecast help us identify 
where significant progress has been made 
in reducing emissions and where additional 
action is warranted. 

Other government agencies and academic 
researchers also use the emissions inventory 
and forecasts in regional and transboundary 
air quality modelling and in the develop-
ment of provincial and national emission 
control programs. Because Metro Vancouver 
does not have authority over all sources 
within the airshed, collaboration with these 
other organizations is critically important.
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Managing Smog

sources of smog in the 
lower fraser Valley

Managing smog begins with understanding 
the contaminants and sources that contrib-
ute to the formation of smog. Key compo-
nents of smog include ground-level ozone 
and secondary particulate matter, which are 
caused by reactions involving “smog-form-
ing pollutants” - nitrogen oxides, volatile 
organic compounds, fine particulate matter, 
sulphur oxides and ammonia.

Using the emissions inventory we can iden-
tify that, while no single source is dominant, 
light-duty vehicles contribute about one fifth 
of smog-forming pollutants.

 
Trends in emissions of smog-forming pollutants for the Lower Fraser Valley

sMog ForMing PoLLuTAnT Trends 

Our emission forecasts predict that smog-
forming pollutants will decrease until 2020, 
after which some emissions will begin to rise. By 
2030, solvent use and agriculture are projected 
to be the largest contributors to smog-forming 
emissions as a result of increased activity. In 
contrast, regulations are expected to reduce the 
impact of emissions from light-duty vehicles, 
non-road engines and marine vessels.

Other
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Heavy Duty
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Marine  Vessels

Other 
non-road engines
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what does the future 
hold for motor Vehicle 
emissions?

did you Know...?

...Cars and trucks emit 
a range of substances 
that contaminate our 
air including nitrogen 
oxides, carbon 
monoxide, particulate 
matter, volatile organic 
compounds, sulphur 
dioxide and ammonia.

In 2005, 1.3 million 
passenger vehicles, 
light-duty trucks and 
motorcycles were 
licensed to operate in 
the Lower Fraser Valley, 
along with 85,000 heavy-
duty trucks. In total 
these vehicles travelled 
19 billion kilometres in 
2005 (the same distance 
as if everybody in Metro 
Vancouver made a return 
trip from Vancouver to 
Hawaii). 

In 2005, only 6% of 
vehicles in the region 
were heavy-duty vehicles 
and these were mostly 
diesel-powered. But 
while the number of 
heavy-duty vehicles is 
comparatively small, 
because they produce 
more sooty particulate 
matter and nitrogen 
oxides than gasoline-
powered vehicles, they 
contributed 40% of the 
fine particulate matter 
emissions and over a 
quarter of the nitrogen 
oxides released from 
motor vehicles in the 
airshed. 

Emissions from a new car purchased today 
are well over 90 percent cleaner than a new 
vehicle purchased in 1970. This trend is ex-
pected to continue in the future, as a result 
of government regulations and emission 
reduction programs. However after 
about 2025, the emissions inven-
tory predicts that increases in 
population and in distances 
travelled will start to over-
whelm the improvements 
on a per vehicle basis, and 
overall emissions will increase, 
unless there are major improvements 
in fuels or changes in the way we use motor 
vehicles. 

New diesel engines are also getting cleaner, 
leading to lower emissions on average per 
diesel vehicle, and potentially reduced emis-
sions in the region as a whole. However, 
health impacts due to proximity to diesel 
emissions may remain a concern.

Motor Vehicle Emissions
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Motor Vehicle Emissions

caring for the air, 
one Vehicle at a time

Unfortunately, we must charge fees 
for each AirCare test. The Provincial 
Government requires us to charge test 
fees to cover the cost of operating the 
program without incurring a surplus or 
deficit. Our test fees are currently $23 
for 1991 and older vehicles (annually) 
and $45 for 1992 and newer vehicles 
(every two years).

Q: So AirCare tests vehicles and re-
quires the dirtiest ones to be repaired. 
How does the program deal with smok-
ing vehicles?

A: If you can see a vehicle’s exhaust it 
means that the vehicle’s engine isn’t 
working properly. It’s AirCare’s policy to 
refuse to test ‘smoking’ vehicles because 
they present a health hazard to our 
customers and our employees. Vehicles 
rejected for smoke must be completely 
fixed before they receive their initial 
emissions test. If you see an excessively 
smoking vehicle and you wish to report 
it, please call our Smoking Vehicle Hot-
line at 604-435-SMOG (7664).

Q: What about big trucks? Does Air-
Care test heavy-duty diesel trucks?

A: At the moment our program targets 
high-polluting cars and small trucks. 
However, the BC Ministry of Transpor-
tation operates another program called 
AirCare ON-ROAD which addresses 
big trucks. Their certified inspectors 
look for excessive smoke emissions and 
test heavy-duty diesel vehicles at the 
road side.

AirCare was the first motor 
vehicle emissions inspec-
tion and maintenance pro-
gram in Canada and has 
been operating in our re-
gion since 1992. Since the 
program’s inception, over 
2.5 million vehicles have 
been tested, and 923,000 
have failed at least once.
 
To find out more about the program 
we spoke with Dave Gourley, General 
Manager of AirCare.

Q: Hello Dave! Thanks for speak-
ing with us today about the AirCare 
program. I have a friend who thinks 
AirCare is just a cash grab and it isn’t 
very effective. Why do we need it?

A: Motor vehicles are still one of the 
largest sources of air pollution in Metro 
Vancouver and Fraser Valley Regional 
District. Vehicle emissions can create 
poor air quality, which impacts the 
health of residents, particularly chil-
dren, elderly and those with existing 
lung and heart conditions. By identify-
ing vehicles with emission defects and 
requiring repairs before they can be 
re-licensed, the AirCare program is the 
most cost-effective way to reduce harm-
ful automobile-generated emissions.  
Since 1992, AirCare-related repairs have 
reduced vehicle emissions by 28%, so 
we’re all breathing cleaner, healthier air!

Q: It sounds like AirCare has success-
fully cleaned up the cars and small 
trucks in the region. So do we really 
need it anymore?

A: In 2010 a third-party review con-
cluded that the program will continue 
to provide valuable environmental and 
health benefits in this region to 2020. 
We’re happy that the Metro Vancouver 
Board endorsed the recommendations 
of that review. Although new cars are 
much cleaner than they were 20 years 
ago, periodic testing of vehicles with 7 
or more years of wear and tear will help 
to maintain the quality of the air we 
breathe. 

Thanks very much for chatting with us 
Dave, and many thanks to AirCare for 
keeping our air clean!

The AirCare program is administered 
by Pacific Vehicle Testing Technologies 
Ltd., an operating subsidiary of Trans-
Link. 

For more information about the Air-
Care Program, visit www.aircare.ca, or 
the AirCare ON-ROAD Program, visit 
www.th.gov.bc.ca/ACOR.  
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PM 10

PM 2.5 human hair
50 microns wide

PM 2.5 is 2.5 microns in diameter
and includes particles from fuel 
burning.

PM 10 is 10 microns in diameter
and includes dust and pollen 
particles.

Airborne Particles

PM stands for 
particluate matter. 
PM 10 and PM 2.5 

are size classifications 
for airborne 

contaminants.
1 micron is one 

millionth of a metre.

Particulate 
matters

dieseL PArTiCuLATe

One form of particulate matter, diesel soot 
(the exhaust of a diesel engine), is a particu-
larly serious health concern. Exposure to 
diesel particulate matter poses a serious risk 
to human health. Most importantly, it has 
been identified as posing the highest cancer 
risk compared to all other air contaminants. 

Technologies are available to control or 
prevent emissions of particulate matter from 
a variety of sources, and these are a key 
focus area of the Integrated Air Quality and 
Greenhouse Gas Management Plan. 

Chances are you’ve heard the phrase ‘par-
ticulate matter’, but what is it? And why are 
air quality and health agencies so concerned 
about it?

Particulate matter, or PM as it is sometimes 
known, consists of dust or soot particles 
that are suspended in the air. These particles 
can be so tiny that they’re not visible to the 
human eye. If you were to measure the width 
of a single particle, you’d need a ruler that 
could measure to the nearest micrometre, 
or one-millionth of a metre. In some cases, 
you’d even need a nanometer ruler, or one-
billionth of a metre.

Particulate matter is important because of 
the impacts it can have. The most serious 
of these is the effect on our health. Because 
of its small size, particulate matter can be 
inhaled, making its way deep into our lungs 
and even into the bloodstream, resulting in 
undesirable health consequences, such as: 
increased respiratory symptoms (e.g. airway 
irritation, coughing and difficulty breathing); 
aggravated respiratory and cardiovascular 
diseases (e.g. asthma, chronic bronchitis); 
irregular heartbeat and heart attack and pos-
sible premature death.

PM 10 PM 2.5
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atmosphere

SOLAR
RADIATION

INFRARED
RADIATION

Greenhouse gases trap radiation 
in the Earth’s  atmosphere. 

Greenhouse gases in the atmosphere 
regulate how warm the Earth is. 
Increased levels of greenhouse gases 
result in increased global average 
temperatures and climate change.

Climate Change

climate change
The Challenge of Our Generation 

The greenhouse eFFeCT Carbon dioxide, methane, nitrous 
oxide, and water vapour are “greenhouse gases”. Associated with 
a natural “greenhouse effect” these gases behave like an insulat-
ing blanket and allow radiation from the sun to pass through the 
atmosphere and prevent this heat from escaping back into space. 
This effect maintains a temperature that can sustain life on Earth. 
However, human activities such as the burning of fossil fuels (e.g., 
gasoline, diesel, coal, and natural gas) and cutting down forests have 
led to an increase in greenhouse gases, upsetting the natural balance 
and affecting the global climate. The dramatic increase in green-
house gases in the atmosphere is the most likely cause of increased 
global average temperatures over the last century.

sourCes oF greenhouse gAs eMissions

Emissions from light-duty vehicles (e.g. cars, light trucks, motorcy-
cles) and from heating and cooling buildings account for more than 
half of all greenhouse gas emissions in the Lower Fraser Valley. The 
cement industry, heavy trucks and buses, as well as other non-road 
equipment are also significant sources.

Greenhouse gas emissions in the Lower Fraser Valley are projected 
to increase in the next two decades, primarily due to a combina-
tion of increasing population and economic activity. Although 
greenhouse gas emissions from light-duty vehicles are projected to 
decline thanks to BC’s proposed fuel economy standards, emis-
sions from building heating and cooling are projected to continue 
increasing to 2030.

CLiMATe ChAnge iMPACTs  
on our LiVes 

Often climate change seems like a far-off 
kind of problem, and a low priority com-
pared to everyday activities. But climate 
change will have profound impacts on our 
region, affecting everything from our water 
supply, to disaster preparedness, to local 
food production. Dealing with these issues 
now will increase the taxes we pay, the cost 
of insuring our homes, and the costs of do-
ing business. But if we don’t, the combined 
costs will be even higher in the future. 

iF we TAKe 
ACTion now

iF we do 
noThing

David Flanders, UBC-CALP

David Flanders, UBC-CALP
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Climate Change

whAT wiLL our region’s 
CLiMATe Be LiKe in The FuTure?

Although our regional climate system is 
very complex, using sophisticated com-
puter models, scientists have predicted 
changes for our region.

Average annual temperatures 
will be 2 to 3 degrees warmer by 
2050. This doesn’t mean that it will be 
more pleasant all the time. We will like-
ly experience more extreme conditions, 
such as more days over 30˚C, which 
could increase the number of cases of 
heat-related deaths and the frequency 
and severity of poor air quality events. 
The risk of forest fires will also increase, 
threatening homes and neighbourhoods 
near the forest edges. 

A warmer regional climate will also 
allow invasive species of insects and 
plants to move further north. Pests such 
as the gypsy moth cause defoliation of 
fruit trees which would have a serious 
impact on agriculture in the region. A 
well known example of a problem pest 
is the pine beetle, which has prolifer-
ated due to warmer winters and has 
already killed 40% of British Columbia’s 
pine forests, with long-term economic 
impacts on BC’s forest industry. Other 
concerns include disease-carrying in-
sects becoming more common. 

sea level could rise by 0.4 to 1.3 
metres over the next century. 

We will see 5 to 10% more rain 
annually – meaning wetter conditions, 
more frequent storms and more 
intense heavy rain events. As storm 
water systems are overwhelmed and 
creeks and streams rise rapidly there 
will be a higher chance of localized 
flooding. The increased frequency of 

extreme wind events is likely to result 
in more storm surges that can cause 
flooding in coastal areas. Some Metro 
Vancouver residents had a taste of this 
in 2006 during an unusually strong 
storm when waves breached the dike 
and flooded 200 homes in Boundary 
Bay. The wind also damaged homes, 
buildings and even large trees (notably 
some in Stanley Park).

Warmer winters and hotter, drier sum-
mers will also influence our regional 
water supply. Snow in the North Shore 
Mountains provides water for our 
region. Less snow in the mountains, 
less rain in the summers, and increased 
irrigation demands because of hot, dry 
summers mean we will need to dramat-
ically decrease our water consumption 
and/or spend significant amounts of tax 
dollars to expand water storage capacity. 

we MusT ACT now For our 
ChiLdren And Their ChiLdren

Metro Vancouver and member munici-
palities have been working to reduce the 
impact of global climate on our region 
and to prepare the region for the inevi-
table impacts of climate change. 

•	 We are evaluating our infrastructure 
to ensure that climate change is be-
ing taken into account. 

•	 Several municipalities have been 
participating in a collaborative 
process with Metro Vancouver to 
ensure that our energy, water, storm 
water and waste systems are pre-
pared for changes in climate. 

•	 Municipal staff at the Corporation 
of Delta worked with local universi-
ties on a unique visioning exercise 
to look at the potential impacts of 
climate change in their community.

To prevent severe impacts of climate 
change we can all help by reducing 
our emissions of greenhouse gases 
into the atmosphere by using less 
fossil fuels and reducing our waste. 
Here are a few suggestions:

•	 Choose to walk or cycle more 
instead of taking the car (which 
is also great for your health!).  

•	 Buy a more efficient vehicle that 
uses less gasoline, for the times 
we do need to drive. 

•	 Reduce, reuse, recycle, and com-
post our waste. Less waste in the 
landfill means less methane!

•	 Weatherized homes need less 
heating - reduce the amount of 
natural gas burned and also cut 
heating bills.

•	 Support federal, provincial, 
and local programs to increase 
energy efficiency and develop 
low-carbon energy sources.

The term “climate” refers 
to long-term patterns of 

weather. The climate of a 
region can be described 

by its daily and seasonal 
temperatures, wind 

patterns and precipitation. 
Communities, regions and 

countries can experience 
different climates – 

differences caused by many 
different factors ranging 

from geography and ocean 
currents to the direction of 

prevailing winds. 
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SOOT

METHANE

GROUND-LEVEL
OZONE

Another way to slow climate change

 In Metro Vancouver, MeThAne primarily comes from landfills and manure. 
ground-LeVeL ozone is one of the main ingredients of smog.   
sooT is also known as “black carbon”.

soot haPPens
Controlling soot can reduce 
smog and slow down  
climate change

how CAn we reduCe sooT, sMog And MeThAne in The Air?

In 2011 Metro Vancouver developed a new Integrated Air Quality and 
Greenhouse Gas Management Plan. Several actions in this plan will reduce 
emissions of soot, smog-forming pollutants, and methane from sources as 
wide ranging as vehicles, waste management and agriculture. One of the most 
significant sources of diesel soot emissions in BC is non-road engines and 
equipment, such as excavators, loaders and other heavy equipment. Metro 
Vancouver adopted a regional bylaw in 2011 that aims to reduce emissions 
from non-road diesel engines.

Did you know that carbon 
dioxide is not the only sub-
stance that can influence the 
earth’s climate? Three com-
mon air contaminants also 
contribute to climate change: 
soot, ground-level ozone and 
methane.

Climate experts have discovered that by 
reducing the levels of these three air con-
taminants, in addition to carbon dioxide, we 
can slow climate change. Reducing carbon 
dioxide emissions is still very important in 
the long term since it can stay in the at-
mosphere for hundreds of years. But soot, 
smog and methane stay in the atmosphere 
for a much shorter time – from a few days 
to a few years – and hence the name “short-
lived climate forcers”. So if we act now to 
reduce soot, smog and methane levels, our 
climate, crops, water and ecosystems will be 
less impacted by climate change, effectively 
buying time in the next few decades while 
longer term actions to reduce carbon dioxide 
emissions take effect. Plus, by reducing soot 
and smog levels, our air will be healthier to 
breathe.
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Measurements from the network are 
essential to Metro Vancouver’s current 
air quality management activities. They 
also allow us to track long term trends 
in air quality which help us establish 
priorities for future actions in our 
Integrated Air Quality and Greenhouse 
Gas Management Plan as well as track 
progress in achieving the goals of the 
plan. 

The monitoring data are also used to 
calculate an Air Quality Health Index 
(AQHI). The AQHI provides informa-
tion about the health risks associated 
with mixtures of air contaminants and 
guidance on how individuals can adjust 
their exposure and physical activities as 
air pollution levels change. The AQHI 
is calculated every hour from network 
monitoring data.

Air quality and weather data are con-
tinuously collected from the monitor-
ing stations and transmitted to Metro 
Vancouver’s head office. Metro Van-
couver technicians are able to remotely 

connect to all our stations to check that 
instruments are operating correctly 
and to calibrate them. Staff from Metro 
Vancouver also regularly inspect the 
stations and carry out maintenance 
and audits to make sure the data we 
rely on is up to standard. 

The Lower Fraser Valley Air Qual-
ity Monitoring Network is operated 
in cooperation with the FVRD and 
Environment Canada, and other part-
ners including Chevron Canada Ltd., 
the Vancouver International Airport 
Authority, BC Hydro, Kinder Morgan 
Canada, and Port Metro Vancouver. 
Enhancements are made to our moni-
toring network on an ongoing basis, 
working with our partners to maintain 
the best network possible to keep us 
informed about the air we all breathe.

Metro Vancouver’s air is “breathed in” 
every second by sophisticated air qual-
ity instruments located at air quality 
monitoring stations near where people 
live, work and play. The 26 air qual-
ity monitoring stations, located from 
Horseshoe Bay to Hope, form the Lower 
Fraser Valley Air Quality Monitor-
ing Network. The network provides 
hour-by-hour measurements of the air 
contaminants that include fine particu-
late matter (PM2.5), ground-level ozone 
(O3), nitrogen dioxide (NO2), carbon 
monoxide (CO) and sulphur dioxide 
(SO2). You can find the monitoring 
results for every station in the network 
on www.bcairquality.ca.

Air Quality Monitoring

measuring 
air quality 
in our 
region
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SPECIALIZED AIR QUALITY MONITORING STUDIES

BurrArd inLeT 

This two-year study is helping us to bet-
ter understand air quality conditions in 
the Burrard Inlet area. 

woodsMoKe 

Two studies assessing residential wood 
smoke were carried out in 2010-11. 
The first study investigated conditions 
in Vancouver, Surrey and Richmond. 
The second study was carried out in 
Port Coquitlam. These studies are 
supporting Metro Vancouver’s initia-
tive to manage residential wood smoke 
emissions.

In addition to the network of per-
manent monitoring stations, Metro 
Vancouver has expanded its capabilities 
in recent years to conduct specialized, 
short-term air quality monitoring stud-
ies. These are typically carried out using 
our Mobile Air Monitoring Unit, as well 
as portable air quality instruments, to 
investigate suspected problem areas (or 
“hot spots”) at the local or community 
level, or survey potential locations for 
new fixed stations. Five specialized 
studies were carried out in 2010-11:

new wesTMinsTer 

At the request of the City of New West-
minster, a study was carried out to get a 
better understanding of air quality con-
ditions in the vicinity of a heavy-duty 
truck route and in the community. This 
study will provide information to sup-
port the protection and improvement of 
air quality in New Westminster.

surrey 

A monitoring study was carried out 
in Surrey to assess whether existing 
air monitoring stations adequately 
represented air quality in Surrey. The 
study report will identify and make 
recommendations about any needs for 
enhancing air quality monitoring in 
Surrey. 

Air QuALiTy MoniToring 
enhAnCeMenTs in 2010 
And 2011

Working with Port Metro 
Vancouver, the Corporation 
of Delta, Tsawwassen First 
Nation, and Environment 
Canada, a new permanent air 
quality monitoring station was 
established in Tsawwassen. 
The new station, which 
is funded by Port Metro 
Vancouver and operated by 
Metro Vancouver, became fully 
operational in May 2010. 

Two new monitoring stations 
are being set up in Agassiz 
and Mission in cooperation 
with the FVRD . The stations 
are scheduled to become 
operational early in 2012.

In 2009 Metro Vancouver 
began working to install a new 
air quality data acquisition 
system and database to 
support the collection and 
reporting of air quality data. 
The new system went live 
during the summer of 2010, 
and vastly improves our 
efficiency in how we operate 
the network and report the 
data. 

Additional fine particulate 
matter (PM2.5) monitoring 
has been added to several 
stations: in September 2010 it 
was added at the Richmond 
South (T17) and Surrey East 
(T15) stations, and at the North 
Delta (T13) station in April 
2011. 

Air Quality Studies
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Air Quality Data 2011

2011 saw a continuation 
of a trend from 2010, 

where Metro Vancouver’s 
stringent ground-level 

ozone objective was met 
at all monitoring stations. 
In the nine years prior to 

2010, this objective had 
been exceeded at one or 

more stations in the Lower 
Fraser Valley every year.

the state of our air in 2011

To keep track of how our air quality mea-
sures up, we look at the data from the Air 
Quality Monitoring Network to see whether 
concentrations in our region exceed air 
quality objectives. The data gives us informa-
tion on peak (or maximum) concentrations 
which occur for short periods of time, and 
can lead to acute health effects.  Longer term 
data, averaged over months or years, are used 
to assess whether our air quality conditions 
may have long-term effects on health and the 
environment. 

•	 Air quality in the Lower Fraser Valley 
generally continued to improve in 2011, 
maintaining the trend seen over the last 
two decades.

•	 There were no exceedances of any of 
Metro Vancouver’s objectives for carbon 
monoxide, nitrogen dioxide, sulphur 
dioxide or ground-level ozone in 2011. 

•	 Fine particulate matter (PM2.5) concen-
trations did not exceed any Metro Van-
couver, provincial or federal long-term or 
short-term objectives or standards.

•	 Air quality advisories can be triggered 
when short-term air quality objectives 
are exceeded. No air quality advisories 
were issued in 2011.



ground-LeVeL ozone

In 2011, ground-level ozone concentrations 
were better than the Canada-wide standard 
concentration at all monitoring stations 
(shown on the map above). There were also 
no exceedances of either Metro Vancouver’s 
stringent 8-hour or 1-hour air quality objec-
tives. The highest concentrations of ground-
level ozone occurred in the eastern parts of 
Metro Vancouver and the FVRD.

Ground-level ozone is a “secondary pollutant” 
because it is formed in the air, not emitted 
directly (see Ozone – Good or Bad?).  The 
highest concentrations of ground-level ozone 
generally occur during hot, sunny weather so air 
quality advisories due to elevated ground-level 
ozone usually only arise in the summer.
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CArBon Monoxide – 2011

The main source of carbon monoxide is 
emissions from motor vehicles so the highest 
measured concentrations generally occur 
close to major roads during peak traffic pe-
riods and lower concentrations are observed 
where there is less influence from road traf-
fic. Carbon monoxide levels were well below 
Metro Vancouver’s air quality objectives at all 
stations throughout the region in 2011. 

suLPhur dioxide - 2011

Sulphur dioxide is released when fuels 
containing sulphur are burned. The larg-
est sources in the Lower Fraser Valley are 
marine vessels (mainly ocean-going vessels) 
and the oil refinery. As a result, the highest 
sulphur dioxide levels are typically measured 
near the Burrard Inlet area. Further away 
from the Burrard Inlet area, sulphur dioxide 
levels tend to be much lower. Sulphur diox-
ide levels were below Metro Vancouver air 
quality objectives at all stations in 2011.

Sulphur dioxide 
contributes to the 
formation of second-
ary particulate matter 
in our region.

air quality data 2011



niTrogen dioxide 2011

Measured nitrogen dioxide concentrations 
were within Metro Vancouver’s long-term 
and short-term air quality objectives in 
2011. Annual averages are shown on the 
map above.  

Levels of fine particulate matter can be compared against the Canada-wide 
standard. As shown in the chart above, fine particulate matter concentrations 
were within the Canada-wide standard throughout the Lower Fraser Valley 
for 2011.

Fine particulate matter is emitted directly into the air we breathe 
from sources such as transportation, burning, heating and 
industry. It can also be formed in the air through the reactions 
of other air contaminants. This is known as “secondary PM” and 
accounts for a significant proportion of fine particulate matter in 
our air during the summer.
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Nearly 80% of the emissions of nitrogen oxides (which includes nitrogen 
dioxide) comes from cars, trucks, marine vessels, and non-road engines. 
The highest average nitrogen dioxide concentrations are generally measured 
near busy roads so in recent years the highest levels in the region have been 
measured in downtown Vancouver, close to a busy street in a dense urban 
environment. However, the station in downtown Vancouver was temporarily 
shut down in 2010-11 due to construction so measurements are not available 
for 2011.

Fine PArTiCuLATe MATTer 2011

Concentrations of fine particulate matter 
(PM2.5) were within all of the air quality 
objectives at all monitoring stations in 2011, 
including Metro Vancouver’s long-term 
air quality objective (8 µg/m3) and plan-
ning goal (6 µg/m3), based on the average 
concentration for the year, and short-term 
air quality objective (25 µg/m3), based on 
measurements averaged over 24 hours. 
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Air Quality Data 2011
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trends in air quality

•	 Improved vehicle emission standards 
and the AirCare program are largely 
responsible for lower carbon monoxide 
and nitrogen dioxide levels.

•	 Sulphur dioxide levels have decreased 
due to lower sulphur in car and truck 
fuels, the shutdown of several refineries 
in Metro Vancouver and lower emissions 
from the cement industry. 

•	 Emission reductions from wood prod-
ucts sectors, petroleum refining, and 
vehicles have contributed to the decline 
in levels of fine particulate matter.  

The trend for ground-level ozone in the 
region is more difficult to discern; peak 
ground-level ozone levels have decreased 
since the 1980s and early 1990s, but average 
concentrations have shown either no change 
or a modest upward trend. These trends have 
been observed over the last twenty years 
even though concentrations of the nitrogen 
oxides and volatile organic compounds that 
create ground-level ozone have been de-
creasing.  Work is ongoing to understand the 
reasons for this. In the mean time, reducing 
ozone concentrations in the Lower Fraser 
Valley remains a priority. 

Regional trends show how conditions, averaged across the whole Lower 
Fraser Valley from West Vancouver to Hope, have varied over time. The 
average for the region is calculated using data from several stations dis-
tributed throughout the Lower Fraser Valley which represent the ambient 
(outdoor) air quality that the region experiences most of the time. 

The trends for the region (see chart above) show that improvements have 
been made over the last decade for most air contaminants, including 
carbon monoxide, nitrogen dioxide, sulphur dioxide and fine particulate 
matter.  

These air quality improvements have been brought about by emissions re-
ductions across a variety of sectors, despite significant population growth 
in the region over the same time period.  

Air Quality Trends

Ambient air quality has generally improved 
over the last 10 years.
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Protecting air quality in 
metro VancouVer

Metro Vancouver has laws controlling 
air emissions that are designed to pro-
tect air quality and human health.  In 
general, larger industrial facilities need 
to obtain an air quality permit from 
Metro Vancouver, while lighter indus-
try and businesses must comply with 
broader-based emission regulations. 

There are nearly 1,000 facilities operat-
ing under the requirements of an emis-
sion regulation, including:

•	 Concrete and concrete products 
facilities

•	 Gasoline distribution and retailing 
sites

•	 Automotive refinishing operations

•	 Facilities with boilers and heaters 
(including agricultural operations)

Have you ever wondered what 
is being emitted into the air 

from a nearby industrial facility 
or business?  

Did you know that there are 
over 160 facilities in Metro 

Vancouver that operate un-
der the requirements of an air 

emissions permit?  
Who can you contact if you 

have concerns?   

 Starting in 2012, owners of older 
non-road diesel engines need to meet 
regulatory requirements related to their 
emissions.

For a list of facilities in your municipal-
ity with permits for their emissions, vis-
it www.metrovancouver.org and search 
for ‘active air quality permit list’.

We ensure that businesses comply with 
their permit and regulatory require-
ments.  Testing to check that emis-
sion limits are not being exceeded is 
required by permits and some regu-
lations.  Test results by company or 
municipality can be found at www.
metrovancouver.org/services/permits/
Pages/search.aspx.  

Metro Vancouver also handles air 
quality-related complaints, such as 
odour, smoke, dust or other emissions.  
If you have concerns that someone may 
be breaking the law or is adversely af-
fecting air quality, call 604-436-6777 or 
visit www.metrovancouver.org/services/
air/Pages/AirQualityComplaints.aspx. 

To find out more about permits and 
emission regulations, you can:

Visit our website at www.metrovancou-
ver.org/services/permits/Pages/airqual-
ity.aspx 

Email us at regulationenforcement@
metrovancouver.org

Call us at 604-432-6200.

Emissions Regulations
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More inForMATion
Current air quality conditions in your area: http://bcairquality.ca/readings/index.html

MeTro VAnCouVer

The Metro Vancouver IAQGGMP: http://www.metrovancouver.org/services/air/management/
ReviewProcess/Pages/default.aspx

Lower Fraser Valley Ambient Air Quality Monitoring reports (technical reports): http://www.
metrovancouver.org/services/air/monitoring/Pages/default.aspx

Air Emissions information (including emissions inventories): http://www.metrovancouver.org/
services/air/emissions/Pages/default.aspx

Metro Vancouver Woodstove Exchange Program: http://www.metrovancouver.org/services/
air/health/Pages/WoodStoveExchangeProgram.aspx

R&E database interface: http://www.metrovancouver.org/services/permits/Pages/airquality.
aspx

Complaints about air quality in Metro Vancouver: phone 604-436-6777 or go to the webpage 
at http://www.metrovancouver.org/services/air/Pages/AirQualityComplaints.aspx to fill in an 
online complaint form.

FrAser VALLey regionAL disTriCT

FVRD air quality information: http://www.fvrd.bc.ca/Services/AirQuality/Pages/default.aspx

FVRD open burning complaints: http://www.env.gov.bc.ca/cos/rapp/rapp.html

FVRD air quality regulations: http://www.env.gov.bc.ca/lower-mainland

heALTh

BC Lung association: http://bclung.ca/

Vancouver Coastal Health: http://www.vch.ca/your_environment/air_quality/

Fraser Health: http://www.fraserhealth.ca/your_environment/air_quality/

Forest health fire information: http://www.interiorhealth.ca/YourEnvironment/AirQuality/
Pages/default.aspx




