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WHAT’S INSIDE?

Information on what’s being done 
about our most pressing air quality 
and climate change issues including:

· Trends in air quality
· The ‘state of the air’ in 2015
· The effects of energy use on climate 

and air quality 
· How to conserve energy
· Cleaning up dirty diesels
· Wildfi res and smoke impacts
· Innovative solutions to address 

climate issues
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THE LOWER FRASER VALLEY AIRSHED 

Metro Vancouver is situated within the Lower Fraser Valley. Air pollution can freely cross our borders both from and into the 
surrounding areas. �ese include 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. 

Managing air quality successfully requires e�ective collaboration with our neighbours and other levels of government, and participation 
from businesses, public institutions, non-government organizations, and residents. Many of the articles in this publication re�ect these 
partnerships.
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Connections in the Environment

Air pollution can negatively a� ect the health of our 
environment by causing long-term changes in water quality, 
soil chemistry, and plant life, as well as increasing toxins 
in � sh, birds and wildlife. As living systems, from plants 
to animals, become more stressed by the e� ects of climate 
change, the consequences of air pollution may be magni� ed.  

High levels of ground-level ozone can damage plant tissues and 
reduce growth in some sensitive plant species. Ozone enters 
plants through pores in the leaf called stomata and changes 
plant biochemistry and how well they function. Visible injury 
to leaves, premature leaf loss, less photosynthesis, and less 
growth may occur in sensitive plant species.

Nitrogen oxides and sulphur dioxide can be deposited or 
carried by rain, snow, and fog into ecosystems where they can 
acidify soils, lakes, streams and wetlands. Although nitrogen 
is an essential plant nutrient, excess nitrogen in soils and 
surface waters can also disrupt soil nutrient cycling and a� ect 
biodiversity.

Some heavy metals, pesticides and other air pollutants can 
accumulate in fatty tissues, build up within the food chain and 
ultimately cause behavioral, neurological, and reproductive 
problems in both wildlife and humans. � ese substances can 
also be transported long distances in the air, accumulating in 
cold regions such as high alpine areas and the Arctic. Although 
the Government of Canada and other jurisdictions have 
banned the use of many of these chemicals, recovery times are 
slow because they do not break down easily or quickly.

Metro Vancouver’s Ecological Health Action Plan is being 
reviewed in 2016. � e new plan will highlight the links 
between ecological health, climate change and air quality, 
and include actions that will protect and enhance our natural 
environment. 

Metro Vancouver and our partners have made signi� cant 
progress in reducing air emissions in our region and will 
continue to do so to protect our health and our environment. 
In this year’s Caring for the Air, you can explore how our use 
of energy is at the heart of our impacts on the environment, 
how air quality issues are being addressed and actions we can 
take to protect our climate.

Ocean Spray (Holodiscus discolor) leaf damage 
after exposure to high levels of ozone

environment. 

CONTROL EXPOSED

THE LINKS BETWEEN ECOLOGICAL HEALTH, 
AIR QUALITY AND CLIMATE CHANGE
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Energy Effi ciency at Home Energy Effi ciency at Home

HOW WE HEAT OUR HOMES
Heating our homes is the source of about 15 percent of 
greenhouse gas emissions in the region. Most homes in 
Metro Vancouver are heated using electricity, natural gas or 
solid fuels, such as � rewood. An ine�  cient heating system or 
poorly insulated home can add to your energy bills and increase 
greenhouse gas and air pollutant emissions. Here are some ideas 
about how to heat your home e�  ciently and bene� t from more 
comfortable living spaces, lower energy costs, better air quality 
and a smaller carbon footprint. 

IMPROVE ANY HEATING SYSTEM WITH INSULATION

Improving the insulation and seal of your home can often save 
money on your heating bills. It is cheaper to install insulation 
than a new heating system and requires no maintenance. 

Insulation in the attic is the best place to start; proper installation 
can reduce energy use and greenhouse gas emissions from 
heating by 20 to 60 percent. You can also insulate walls and 
fl oors, and around windows, doors and electrical outlets. But 
before you DIY, check out the PowerSmart fact sheets at BC 
Hydro’s website for how to improve the insulation in your home 
safely.

Better insulated homes are warmer in the winter and cooler in 
the summer. See how some residents on the North Shore are 
learning about the heat loss from their homes on page 8. 

HEAT PUMPS

Heat pumps can be a very effi cient and climate friendly way to heat and 
cool your home. Heat pumps take heat from the air outside to heat your 
home in winter and keep heat outside to cool your home in summer.

Heat pumps can be installed in many single family homes and some 
townhomes. To fi nd out which type of heat pump may best suit your home, 
talk to a professional HVAC specialist or a certifi ed home energy advisor. 
Make sure to ask about your eligibility for any utility rebates. 

If you are considering a heat pump, look for information on BC Hydro’s 
website or in publications from Natural Resources Canada.

WOOD BURNING APPLIANCES

Some wood burning appliances are much more effi cient than others. Wood 
stoves and inserts that were manufactured before 1994 and open hearth 
fi replaces burn wood ineffi ciently. This wastes fi rewood, can cause excessive 
smoke in the air in your neighbourhood and creates dust inside your home.

There are many cleaner, energy saving options, ranging from gas to certifi ed 
high-tech wood stoves. Newer low emission appliances can reduce smoke 
and dust, as well as cut heating expenses. To fi nd out about cleaner wood 
burning units, check out the list of EPA Certifi ed Wood Heaters.

Metro Vancouver is currently offering homeowners a cash incentive to 
upgrade their fi replace or wood stove. There is information about the wood 
stove exchange program on Metro Vancouver’s website.

Remember, if you burn wood, make sure it is dry or “seasoned.” Wet wood 
creates excessive smoke which is wasted fuel. Check out the effects of wood 
smoke and how we are trying to minimize impacts in neighbourhoods on  
page 19.

FURNACES AND BASEBOARDS

Furnaces and baseboards fuelled by natural gas or 
electricity (see page 4 for more information about 
where electricity and natural gas currently come from) 
are the most common types of home heating systems. 
BC’s low carbon hydroelectricity produces the fewest 
emissions, but heating larger homes with electric 
furnaces and baseboards can be less effi cient and 
more expensive to operate than heat pumps (see heat 
pumps). 

Furnaces that force warm air through a duct system in 
your home can use electricity or natural gas.  They vary 
in effi ciency and there is often a certain amount of heat 
loss from the duct system.

Baseboard heaters use electricity or hot water heated 
by a home boiler. Boiler systems typically use natural 
gas to heat water that then circulates through piping 
connecting the baseboards. Both electric and hot 
water heat can also be delivered through in-fl oor 
radiant systems , a comfortable and effi cient option for 
anybody planning a major renovation or build.

No matter what system you choose to heat your home, 
to save money and minimize environmental impact 
it is important that it is effi cient and appropriate for 
your home. You can fi nd more information about 
home heating options by going to Natural Resources 
Canada’s website and searching ‘energy-effi cient 
products’.

OTHER ENERGY SYSTEMS FOR YOUR HOME

Energy isn’t only used for heating your home. It is 
also used for heating water, cooling your home in the 
summer, for running your lights, refrigerator, stove, 
and home electronics. Sources of energy such as 
solar panels on the roof of your home, district energy 
systems and other community-based energy sources 
(see page 6) can help to meet these needs.  Improved 
battery technology and a steep drop in price have 
made these technologies more competitive compared 
to traditional energy systems.

Alternative energy technologies can reduce your 
reliance on fossil fuel energy and offer the benefi ts of 
low or no emissions while maintaining modern home 
comforts.
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Energy Resources

As anyone who is looking for a place to plug in their smartphone knows, energy is essential to our everyday lives, but most of us 
spend little time thinking about where our energy comes from. � e way in which our energy is produced and transmitted to us 
has big implications for the health and well-being of our region and the planet. We need to start thinking di� erently about how 
we produce and use energy.

THE ENERGY AROUND US

ENERGY USE BY RESIDENTS AND 
BUSINESSES IN METRO VANCOUVER

DIRECT FOSSIL FUEL ENERGY

ELECTRICAL ENERGY

29%

71%

HORNE RIVER BASIN

MONTNEY SHALE BASIN

OIL FIELDS

W.A.C. BENNETT DAM

HYDRO TRANSMISSION 

OIL AND NATURAL GAS ROUTES

LOWER MAINLAND

MICA DAM

REVELSTOKE DAM

NICOLA SUBSTATION

BRITISH 
COLUMBIA

WHERE DO WE GET OUR 
ENERGY NOW?

Much of the energy currently used in 
Metro Vancouver homes comes from 
remote suppliers in BC and Alberta. 
Natural gas to heat our homes is piped 
from northeastern BC and Alberta. Most 
of the gasoline and diesel used in our 
vehicles and other equipment comes 
from oil re� ned in western Canada and 
much of it is extracted from western 
Canadian oil � elds including the 
oilsands.  

Approximately 90 percent of the 
electricity used powering our homes 
is produced by hydroelectric dams in 
southeastern, central and northeastern 
BC (the remaining 10 percent comes 
largely from burning natural gas or other 
fossil fuels in BC and elsewhere).
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Energy Resources

WHAT ARE THE IMPACTS ON OUR ENVIRONMENT 
FROM ENERGY USE?

Because our energy primarily comes from fossil fuels such as 
oil and natural gas, our energy use has a negative impact on 
global climate and local air quality. When we use fossil fuels 
they release carbon dioxide, methane, and other greenhouse 
gases into the atmosphere. � ese greenhouse gases are 
changing our climate. Climate change is expected 

to contribute to extreme weather, such as droughts, � oods and 
storms, being more frequent and intense, raise sea levels, and 
dramatically change ecosystems. 

Burning fossil fuels locally also releases air contaminants such 
as nitrogen oxides and particular matter, which contribute to 
the formation of smog.
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Energy Resources

LOCAL RENEWABLE ENERGY

Locally generated energy has the 
potential to provide a large portion 
(potentially up to 40 percent) of our 
energy needs. It can make our region 
more resilient in the face of factors 
a� ecting energy supplies from elsewhere 
- natural disasters, price � uctuations, 
production disruptions - and reduce 
the negative impacts of non-renewable 
sources. Municipalities and private 
businesses across the region are tapping 
into energy sources, such as waste heat 
from sewer pipes, roo� op solar energy 
systems and heat pumps, to supplement 
the provincial electricity grid and reduce 
our greenhouse gas and air pollutant 
emissions. 

ENERGY RECOVERY FROM WASTE

Metro Vancouver is responsible for the management of both the liquid waste 
(sewage) and solid waste (garbage) produced in our region. After waste 
has been reduced as much as possible and useable materials have been 
recovered, energy is generated from the remaining waste. 

The liquid waste produced by homes and businesses in our region contains 
signifi cant amounts of heat energy. Facilities such as the Southeast False Creek 
Neighbourhood Energy Utility in Vancouver recover this energy and use it to 
heat buildings.  Liquid waste at Annacis Island and Iona sewage treatment 
plants is a source of biomethane gas that is used to power engines in the 
treatment plants to generate electricity and heat.

Non-recyclable solid waste from our region is disposed of in the Vancouver 
Landfi ll in Delta, the Cache Creek Landfi ll and the Metro Vancouver Waste 
to Energy facility in Burnaby. Heat from waste combustion at the Metro 
Vancouver Waste to Energy Facility in Burnaby is used to generate electricity 
to sell to BC Hydro. Energy is also captured at the Vancouver Landfi ll, by using 
landfi ll gas to both generate electricity to sell to BC Hydro and provide heat to 
a large greenhouse complex.

COMPONENTS OF A COMMUNITY ENERGY SYSTEM

DISTRICT ENERGY SOLAR GEOEXCHANGE

NEIGHBOURHOOD
ENERGY RECOVERY
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Energy Resources

WHERE ARE THE BEST OPPORTUNITIES IN METRO VANCOUVER? 

To visualize community-based energy opportunities in our region, researchers at 
UBC, with support from Metro Vancouver, have created a tool called the Community 
Energy Explorer. �is resource provides easy-to-understand information about our 
region’s energy supply, energy demand, and renewable energy potential. 

When all of these opportunities are brought together, low carbon neighbourhood-
scale energy systems will help reduce our energy use and our impact on the planet. 

�e Community Energy Explorer can also help residents, business and governments 
better understand low carbon energy opportunities and meet commitments made in 
the Integrated Air Quality and Greenhouse Gas Management Plan. 

The map shows the solar energy potential in the region, illustrating that there is significant solar energy potential throughout 
the region despite our rainy climate. Maps showing other renewable energy resources can be found at energyexplorer.ca.
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Healthier Homes

KEEPING HEAT IN 
AND THE AIR CLEAN AT HOME

MAKING THE INVISIBLE VISIBLE 

Residents on the North Shore have been learning that 
energy e�  ciency can make for a fun evening. Cool 
North Shore is a grassroots organization that helps 
neighbours get together to learn about how they can 
improve their home’s energy e�  ciency. In addition 
to information, there are resources and discounts on 
related products and services, “Cool Neighbourhoods” 
participants can access thermal imaging of their 
homes, like the example on the right, provided by 
local � re departments. 

� ermal imaging allows homeowners to see 
areas of air and heat loss, providing valuable 
information and leaving powerful impressions. 
Using thermal imaging cameras, problems in the walls 
or roofs (such as a gap in the insulation or leak in the 
frame) can be spotted. Neighbours gather a� erwards 
and discuss the steps they will take to improve their 
homes. More information about the initiative can be 
found at www.coolneighbourhoods.org.

CLEAN INDOOR AIR

Healthy indoor air is also important. Fine particulate 
matter (PM2.5) can cause respiratory symptoms such 
as wheezing and coughing, especially in children, the 
elderly and people who have diabetes, lung or heart 
disease. In a properly maintained home, most of the 
airborne PM2.5 comes from outside, but PM2.5 can 
also be emitted inside your home from a number of 
sources.

Some air cleaners, such as High E�  ciency Particulate 
Air (HEPA) � lters, can reduce indoor PM2.5 levels 
provided they are the right size for your home 
and � lters are changed regularly. However, ozone-
producing “air puri� ers” are not recommended 
because ozone can irritate your respiratory tract and 
make breathing di�  cult.

SOURCES OF PM2.5 IN 
YOUR HOME

TIPS TO REDUCE PM2.5 LEVELS

Wood-burning appliances If you must burn wood, choose a 
properly-sized certifi ed wood stove 
and make sure the door closes 
tightly. Use smart burning practices 
and have your chimney cleaned 
annually.

Heating and ventilation Maintain furnaces and ventilation 
systems properly and replace 
fi lters as recommended by the 
manufacturer. All combustion 
appliances should be inspected by a 
qualifi ed technician annually.

Cooking Turn on your stove’s exhaust fan while 
cooking, especially when frying.

Cigarette smoking Make your home a no-smoking zone. 
PM2.5 levels increase with every 
smoker in the building.

Soft Furnishings Replace your old vacuum with a 
newer more effi cient model and 
allergen-trapping carpets with hard 
tile, wood or linoleum fl oors. Central 
vacuums that vent outdoors away 
from living spaces may be a better 
option for people with allergies or 
asthma.
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Healthier Communities

Cities are always evolving - new condos are developed, a 
separated bike lane is created, a hospital is re-located, a road 
is expanded, or a new bridge is built. All of these changes 
can impact public health, both in good and bad ways. Now, 
decision makers, planners and engineers can weigh the pros 
and cons of these types of transportation and development 
activities using a tool called “Health Impact Assessment” 
(HIA). HIA not only helps to identify the health bene� ts 
and negative health consequences of a project before it 
is constructed, but recommends solutions. Community 
members are o� en involved in the HIA process to ensure 
community values are incorporated.

Air quality impacts can be considered in an HIA. Let’s walk 
through a � ctional HIA, looking at exposure to tra�  c-related 
air pollution among other potential health impacts.

A city is planning a new transit-oriented community near 
a busy truck route and the staff decide to undertake 
an HIA with the support of the local health authority. 
Together with members of the community, they identify 
housing affordability, safety, noise, air quality and active 
transportation as important health considerations. Using 
available data, the HIA identifi es that this project 
will enhance the health and well-being of the 
community in many ways, but recommends a few 

modifi cations to reduce exposure to diesel soot from the 
nearby truck route. Recognizing that exposure is a particular 
concern for infants, the elderly and those who have 
diabetes, and lung or heart disease, the city could require 
the developer to:

• Locate amenities in which people spend less time 
(such as parking lots, utilities, garages, laundries, 
bathrooms or corridors) on the side of the site/
building closest to the road to act as a buffer.

• Install high effi ciency fi ltration in daycares, classrooms, 
hospitals and senior homes.

• Place the air intakes on the side of buildings with the 
cleanest air (furthest away from the truck route).

The HIA could also recommend ways to reduce noise, 
improve safety for pedestrians and cyclists, and provide 
affordable housing.

For more information about HIA, check out 
Metro Vancouver’s Guidebook for Health Impact Assessment 
of Transportation and Land Use Planning Activities.

CREATING HEALTHIER COMMUNITIES
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Diesel Emissions

Emissions of diesel soot from diesel 
engines threaten human health and 
contribute to climate change.   Non-
road diesel engines, including industrial 
machines and construction equipment 
such as excavators, forkli� s, and 
generators, are the largest source of 
human exposure to diesel particulate 
matter in the region. A Metro 
Vancouver bylaw to control and reduce 
emissions from non-road diesel engines 
has been in place since 2012.

� e bylaw targets older, dirtier engines 
(known as Tier 0 or Tier 1 engines) 
that either pre-date or have limited 
emissions controls. To operate in Metro 
Vancouver, these engines are required to 
register, display a label and pay fees that 
increase each year. 

As of late 2015, more than 2,300 Tier 
0 and 1,200 Tier 1 engines are in the 
system and of those, just over 1,200 Tier 
0 and 800 Tier 1 engines are currently 
authorized to operate.

I HEAR YOU KNOCKING BUT YOU 
CAN’T COME IN

Important new operating prohibitions 
are now in e� ect. � e oldest (Tier 0) 
engines that were not registered before 
2015 are prohibited from operating in 
Metro Vancouver. A similar prohibition 
will begin in 2020 for unregistered Tier 
1 engines.

GET 80% CASH BACK 

As fees for older engines increase, 
the incentive to reduce emissions 
becomes more attractive. � is is 

because operators are eligible for fee 
refunds if they permanently retire older, 
dirtier equipment, or if they reduce 
their emissions by using an approved 
emissions reduction measure. Up to 80% 
of fees paid over the previous three years 
can be recovered.

Operators are taking advantage of these 
� nancial incentives – over 60 Tier 0 
engines have been o�  cially retired 
and can never again operate in Metro 
Vancouver. Others are upgrading their 
older engines by installing emissions 
controls, thereby reducing or even 
eliminating their fees.

More information about the program 
can be found by searching non-road 
diesel at www.metrovancouver.org.

CLEANING UP DIRTY DIESEL MACHINES
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Clean Air at the Port

�e Port of Vancouver is Canada’s 
largest port, home to many di�erent 
enterprises moving goods and 
passengers safely while protecting 
the environment and considering 
local communities.  �e Vancouver 
Fraser Port Authority’s air programs 
include numerous initiatives to reduce 
emissions that contribute to air quality 
degradation and climate change.  

• Since 2015 the port authority’s Non-
Road Diesel Emissions Program has 
targeted emissions from older, higher 
emitting non-road diesel equipment. 
Port tenants must report equipment 
and usage, and pay a fee for use of 
older non-road diesel equipment. 

• Since 2007, the EcoAction Program 
has recognized best practices by 
charging lower fees when vessels go 
beyond requirements to reduce air 
emissions. 

• Shore Power has been available at 
the Canada Place Cruise Terminal 
in Vancouver since 2009 and will 
be operational at two container 
terminals - Centerm in Vancouver 
and Deltaport in Delta - in 2017.

• Since 2008, the Container 
Truck Licensing System has had 
increasingly stringent environmental 
requirements for container trucks. 

• Project and Environmental Reviews 
include an assessment of air emissions 
and management requirements as 
appropriate.

• Air monitoring and modelling is 
conducted, typically in collaboration 
with Metro Vancouver, to 
measure and estimate levels of air 
contaminants around the port.

• To better understand the amounts of 
air contaminants released due to port 
activities, the port authority produces 
a port-wide emissions inventory 
every �ve years and a corporate 
emission inventory every year. 

�ese activities help the port authority 
work towards achieving the targets laid 
out in the Northwest Ports Clean Air 
Strategy, a collaborative e�ort between 
the Port of Vancouver and the ports of 
Seattle and Tacoma to reduce emissions 
in the Salish Sea area.

More information about the Vancouver 
Fraser Port Authority’s environmental 
initiatives can be found at  
www.portvancouver.com/environment/
air-energy-climate-action/

AIR INITIATIVES AT THE PORT OF VANCOUVER
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Transportation Emissions

Many of us have fantasized about the 
day we can step into a vehicle, tell it 
where we’d like to go, and sit back as we 
are whisked away to our destination. 
�at day is near. Autonomous vehicles 
(AVs), or driverless cars, use sensors, 
GPS, and computer vision to “see” 
their surroundings and obstacles to 
determine which way to go. AVs are 
actively being developed by major 
automotive manufacturers around the 
world.  

�e implications of autonomous vehicles 
for road safety are obvious, but what 
about air quality and climate change?  
Here are some potential environmental 
bene�ts of AVs:

• Fuel smart driving: Gone are jack-
rabbit starts and whiplash-inducing 
braking.  AVs mean lower emissions 
because of the smoother, more fuel-
e�cient ride.

• Route optimization: AVs can 
route trips to minimize travel time 
and distance, avoid obstacles and 
accidents, and take advantage of faster 
HOV lane access when appropriate.  
Not only does it save you time, but 

lower fuel consumption means less 
impact on the environment as well as 
your wallet.

• Car-sharing friendly: A system 
of automated shared vehicles, 
similar to a taxi service, could o�er 
an alternative to private vehicle 
ownership. With car-sharing, costs are 
pay-per-use rather than �at-rate (as is 
the case today with privately-owned 
vehicles). Studies show that usage, 

and hence emissions, decrease when 
costs are based on use. In addition, 
shared AVs are conducive to electric 
vehicle use because trips can be 
optimized with the battery range in 
mind. �e amount of infrastructure 
(parking space, road space, refuelling 
infrastructure) dedicated to vehicles 
could then also be reduced, with 
potential bene�ts for all taxpayers and 
residents.

GETTING AROUND WITH LOWER EMISSIONS
Driverless Cars

Pleasure Boats
�e waterways of our region are used by many for leisure  
as well as o�ering a personal transportation option. While 
the sulphur content standards for recreational boats are not 
as stringent as those for larger marine vessels, emissions from 
recreational boats can still be reduced though some simple 
actions.

• Four-stroke engines are more e�cient and less polluting than 
old two-stroke engines – changing the engine could help 
reduce emissions by 50 to 90%.

• Fuel consumption can be reduced by:

 - Eliminating unnecessary idling.

 -  Keeping the hull of the vessel clean - spray wash it and re-
paint it as necessary to reduce drag.

 -  Avoiding spilling gasoline during fueling.

 -  Lightening the load on the vessel by avoiding carrying 
unnecessary items - excess weight drastically a�ects fuel 
consumption.

 -  Taking it a little easy on the throttle - don’t be a jack 
rabbit, at least not all the time.
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Wildfi re Smoke

Smoke from burning biomass, such 
as wild� res, can cause levels of � ne 
particulate matter in our air to increase. 
On July 5, 2015, residents of Metro 
Vancouver awoke to strangely coloured 
surroundings caused by very high levels 
of � ne particles in smoke from wild 
� res burning north of Squamish and 
Pemberton.

Over the course of the day on July 5, 
concentrations of � ne particulate matter 
reached 300 μg/m3. Normal levels for 
Metro Vancouver are less than 15 μg/m3. 
An air quality advisory was issued and 
remained in place until July 10. Until 
this event, residents had not spent more 
than four consecutive days under an air 
quality advisory since 2009. 

Wild� re smoke continued to 
occasionally cause degraded air quality 
in the summer of 2015; two more air 
quality advisories were issued in August. 
In total, wild� re smoke degraded air 
quality for eight days.

Smoke can also be emitted from local 
sources of biomass burning, such as 
residential wood burning for home 
heating, backyard burning to clear 
garden waste, and open burning of 
vegetative waste from agricultural and 
forestry operations.  Pollutant levels 
produced by these sources are typically 
lower than those produced by forest 
� res, but they can be more common, 
particularly during the heating season.

SMOKY SKIES IN 2015
Dry conditions during spring and summer led to high and extreme wild� re danger ratings in much of the province in summer 
2015. � is summer saw the third largest area burned in BC as a whole since 2004, but in contrast to previous years, several large 
� res occurred in areas adjacent to Metro Vancouver in 2015, causing unprecedented smoke impacts for our region.
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This chart shows the area of land 
burned due to wildfi res in the Coastal 
region of BC over the last 12 years.
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Wildfi res and Health

HEALTH IMPACTS OF WILDFIRE SMOKE

Extreme events occasionally cause 
unusually high levels of air pollution in 
our air. One example occurred in July 
2015, when our region was impacted 
by thick smoke from wild� res burning 
near Pemberton. 

Smoke from burning wood is a 
complex and ever-changing mixture 
of � ne particles (PM2.5) that can be 
inhaled deep into the lungs and many 
di� erent gases that can be harmful to 
human health. Larger particles in wood 
smoke, such as ash, cannot be inhaled 
and so do not a� ect human health to 
the same degree. Researchers have been 

studying the health e� ects of smoke 
in the province since the extreme � re 
season of 2003 to better understand 
how many people are a� ected, and 
how serious the impacts are. � is helps 
government agencies provide better 
information to help people prepare for 
smoky days. 

People who should take extra care on 
days with degraded air quality include 
anyone with asthma, a heart, lung, 
or other chronic disease, infants and 
children, pregnant women, and seniors. 
When you add all of these people up, 
a large portion of the population is 

directly or indirectly a� ected by the 
negative health impacts of air pollution. 

Individuals can protect themselves by 
knowing how to reduce their exposure 
and working with their doctor to 
develop an action plan if their health 
is negatively a� ected. Strategies could 
include avoiding strenuous activities 
that elevate respiration and heart rates, 
seeking cleaner air in public buildings 
with air conditioning and � ltration 
systems, such as community centres, 
libraries and shopping malls, or using a 
portable HEPA air cleaner in one room 
at home. 
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ESTIMATES FROM THE BCCDC MODEL

People with asthma are particularly 
susceptible to air pollution. Since 2012 the 
BC Centre for Disease Control (BCCDC) 
has used daily data on doctor visits 
for asthma and prescriptions fi lled for 
Ventolin® to assess the health impacts of 
wildfi re smoke. The chart (right) shows that 
on the smoky days that occurred at the 
beginning of July 2015 there was a marked 
increase in doctor visits for asthma for a 
period of four days.

The bars indicate the actual number of 
asthma-related doctor visits each day 
in an area (the Health Service Delivery 
Area, or HSDA) that includes Burnaby, 
New Westminster, Coquitlam, and Maple 
Ridge. Green bars indicate that the 
number of visits are within the expected 
range, yellow bars are slightly higher than 
expected, and pink bars are much higher 
than expected. The blue line shows fi ne 
particulate matter, or PM2.5, measurements 
from the regional air quality monitoring 
network maintained by Metro Vancouver. 
The red line shows estimates from a model 
created by BCCDC that incorporates data 
from satellites.
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An air quality advisory was in place for � ve days in July 
due to smoke from wild� res burning outside the region 
causing high levels of � ne particulate matter in the air 
(see page 13). Two further advisories had to be issued in 
August due to wild� re smoke. 

Ground-level ozone was elevated for short periods in 
the summer of 2015. An air quality advisory was issued 
on June 27 during a heat wave and remained in place 
for 48 hours. � e July wild� re smoke advisory was 
expanded to also include ground-level ozone for the last 
two days of the advisory.

A new program of issuing air quality bulletins has been 
developed to advise people when localized degraded air 
quality is occurring during cool weather months. � e 
bulletins are published on Metro Vancouver’s website to 
let people know where short-lived elevated levels of air 
pollutants have been recorded and actions that can be 
taken to reduce emissions to help improve air quality. 
One air quality bulletin was issued in November 2015 
for Langley, Surrey, Richmond, New Westminster, Pitt 
Meadows and Delta. 

Regional trends show how air quality across the region 
has changed over time. Averaged measurements from 
monitoring stations between Horseshoe Bay and Hope 
are used to represent outdoor air quality conditions for 
the region. � e trends show that improvements have 
been made over the last decade for most air pollutants, 
including sulphur dioxide and nitrogen dioxide (see 
chart), even while the region’s population has grown.  

Several key emission reduction actions have brought 
about improvements in the region’s air quality. Sulphur 
dioxide levels have continued to improve mainly due to 
stricter requirements reducing sulphur in marine fuels. 
Improved vehicle emission standards and the AirCare 
program have been largely responsible for the decrease 
in nitrogen dioxide levels.

Current research indicates that the increasing average 
levels of ground-level ozone (see chart) are partly the 
result of an increase in ozone formed outside Canada 
coming into the region. However, peak ground-
level ozone levels (not shown), which occur during 
summertime hot and sunny a� ernoons, are better now 
than in the 1980s and early 1990s.

2015 in Review

AIR QUALITY IN 2015

2006 2007 2008 2009 2010 2011 2012 2016 2014 2015

3

0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

4

5

6

Same air, 
same air quality, 

just new measurements

OLD

NEW

GROUND LEVEL OZONE

NITROGEN DIOXIDE

SULPHUR DIOXIDE

P
M

2.
5 

C
O

N
C

E
N

TR
A

TI
O

N
 (μ

g
/m

3)

TRENDS IN GAS PHASE AIR POLLUTANTS

A
V

E
R

A
G

E
 L

E
V

E
L 

C
O

M
PA

R
E

D
 T

O
 2

00
5

TREND IN FINE PARTICULATE MATTER



16        Caring for the Air  Metro Vancouver 2016 Caring for the Air  Metro Vancouver 2016        17

Air Quality in 2015 - Data Summary

FINE PARTICULATE MATTER (PM2.5) IN 2015

In 2015, � ne particulate matter (PM2.5) levels throughout the region were better than the Canadian Ambient Air Quality 
Standard (see map above). Measurements averaged over the entire year were within Metro Vancouver’s annual objective. 
Peak levels based on averages over 24 hours, were worse than the short-term objective (25 μg/m3) at all stations in July.  
� is was due to wild� re smoke (see page 13). Additional exceedances of the objective occurred in August, also because 
of wild� re smoke. Short-term elevated levels of PM2.5 were seen in the spring and fall in several locations, thought to be 
caused by wood burning.

GROUND-LEVEL OZONE IN 2015

 

� e map above shows that the Canadian Ambient Air Quality Standard for ground-level ozone was met at all monitoring 
stations in 2015, except for Agassiz which exceeded the standard by 1 ppb. Metro Vancouver has also established its own 
8-hour objective for ozone to help manage peak levels of this pollutant during the summer months.  Due to extreme 
temperature events and wild� re situations, ozone levels were elevated in the eastern parts of the airshed for brief periods 
and two advisories related to ozone were issued in the summer of 2015.  Metro Vancouver’s 8-hour objective (65 ppb) and 
1-hour objective (82 ppb) were exceeded on a few occasions at stations in Mission, Agassiz and Hope.
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SULPHUR DIOXIDE IN 2015

Average levels of sulphur dioxide were less than 1 ppb at all stations in 2015 (see map above).  � is is a signi� cant 
decrease compared to previous years and can be attributed to stricter marine fuel requirements that came into e� ect 
at the beginning of 2015.  Levels were also better than short-term air quality objectives throughout 2015 except for 
two single hours when Metro Vancouver’s Interim Objective was exceeded at Burnaby-Capitol Hill.  Since the largest 
emission sources in the region are marine vessels and the oil re� nery in Burnaby, the highest sulphur dioxide levels 
are observed in the Burrard Inlet area, near these sources. 

NITROGEN DIOXIDE IN 2015

Nitrogen dioxide concentrations were better than Metro Vancouver’s long-term and short-term air quality objectives 
throughout 2015. Annual averages are shown on the map. More than half of the regional emissions of nitrogen 
oxides (which includes nitrogen dioxide) come from transportation sources. As a result, the highest average nitrogen 
dioxide concentrations are measured in highly urbanized areas near busy roads.
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Air quality objectives describe the generally accepted limits on air pollutants that protect our health. More information 
about objectives can be found in the Air Quality Objectives factsheet at metorvancouver.org. 

Canadian Ambient Air Quality Standards (CAAQS) are air quality objectives for fi ne particulate matter and ground-
level ozone that replaced the Canada-Wide Standards in 2013. These objectives form one part of a national Air Quality 

Management System (AQMS) that is being rolled out across Canada to protect human health and the environment. 

Under the national system, an air zone like the Lower Fraser Valley is assigned a ‘management level’ based on the 
concentrations measured and how they compare to CAAQS. However, the management level will take exceptional events, 
such as the impact of wildfi res that are outside of the air zone, into consideration. 
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Monitoring Update

REGIONAL AIR QUALITY MONITORING NETWORK

Metro Vancouver’s air quality program relies on its extensive 
network of air quality monitoring stations, which report a 
detailed hour-by-hour picture of the air quality conditions 
where people live and work. Some stations are small stand-alone 
structures while others are found in larger community buildings 
at schools and parks. Data from the stations are used to assess 
the e� ectiveness of initiatives to improve air quality and to 
report the Air Quality Health Index (AQHI), which provides 
information about the e� ects of air quality on your health. Real-
time data are also made publicly available through airmap.ca.

� e newest air quality monitoring station was opened in 
New Westminster in November 2015.  � is station is the 29th 
permanent station in the network and measures � ne particulate 
matter, ground-level ozone, and nitrogen oxides. It is in the 
Sapperton area of New Westminster, close to busy commuter 
and commercial tra�  c routes.  

Two new meteorological stations were installed in East 
Vancouver in 2015.  Both stations provide wind speed and wind 
direction information to help assess sources of air quality issues 
in the area.

SPECIALIZED STUDIES

Sometimes, questions need to be answered about speci� c air 
quality concerns.  Specialized air quality monitoring studies 
to assess local air quality issues use portable instruments, the 
mobile air monitoring unit (MAMU) and laboratory analyses.  
Municipal sta�  and elected o�  cials o� en assisted with securing 
temporary sites for these studies.  

Monitoring was completed for specialized studies in Delta, 
North Vancouver, Tsawwassen Lands and Vancouver in 2015; 
results will be reported during 2016.  Monitoring was also 
initiated in Lions Bay to assess smoke from residential wood 
burning and tra�  c emissions, and in Vancouver to assess air 
quality beside busy roads and levels of sulphur dioxide near port 
areas in 2015.  � ese studies have continued into 2016.

VAQR LAUNCH

� e visual air quality rating (VAQR) is a new tool that was 
launched in August 2015 to keep people informed about how 
air pollutants can degrade our views. � e VAQR uses air quality 
measurements from the monitoring network to categorize visual 
air quality in terms that re� ect what people are experiencing. 
Your current VAQR can be found by visiting www.clearairbc.ca/

community/Pages/default.aspx. 

NETWORK NEWS

In 2015 the MAMU was kept busy in specialized monitoring 
studies in Lions Bay, North Vancouver, Vancouver and two 
locations at Tsawwassen Lands in Delta.
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Residential Wood Smoke

Wood smoke from home heating is a signi� cant source of � ne 
particulate matter (PM2.5); it accounts for more than a quarter 
of the � ne particles released to the air in our airshed. Wood 
smoke also contains hundreds of other air pollutants, some of 
which are toxic and can cause cancer or other 
health problems.  

Metro Vancouver has been working to reduce smoke from 
residential wood burning through initiatives such as the 
wood stove exchange program and Burn It Smart workshops, 
most recently held in Maple Ridge and Bowen Island. 
� ese initiatives help reduce emissions but sometimes, 
even when clean burning techniques and modern devices 
are being used, smoke can build up because calm, still air, 
particularly occurring in winter and overnight, prevents the 
smoke dispersing. Smoky outside air can also be drawn into 
fresh-air furnace intakes or open windows causing levels of 
� ne particles inside the homes of wood burners and their 
neighbours to increase.

A new tool is available to help you minimize the potential 
impacts of wood burning on your neighbours. Each day, 
calculations are made to forecast weather conditions in 
municipalities in Metro Vancouver for the next 24 hours 
and translate them into forecasts of whether wood smoke 
is expected to dissipate. � e forecast is available to residents 
through Metro Vancouver’s air quality phone line 
(604-436-6777). A� er selecting your municipality 
(or your nearest municipality for people in the electoral area), 
a message will provide advice that either 

• burning is not recommended; 

• you should check to see whether your smoke is a� ecting 
your neighbours; or

• best wood burning practices should be used to minimize 
smoke impacts.

By following the guidance provided on the phone line, air 
quality in your neighbourhood will be improved and the risk 
of health impacts reduced.

RESIDENTIAL WOOD SMOKE FORECASTING TOOL
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Applying Innovation

THE SMART DRIVING STUDY

Cars and light trucks are responsible for one-third of the 
region’s greenhouse gas emissions. �e Smart Driving Study 
will pilot the e�ectiveness of new “smart” technologies in 
reducing fuel consumption, emissions and our impact on 
climate.

Residents of Metro Vancouver will be recruited to have 
a “smart” plug-in device �tted in their vehicles to track 
real-time fuel consumption. By comparing participants’ 
fuel consumption before and a�er training, the study will 
determine whether training and feedback from the smart 
device is helping people drive more e�ciently.

HOME ENERGY LABELLING PROGRAM PILOT

Home energy labels provide information about how much 
energy is used in a home and the resulting greenhouse gas 
emissions. �e Home Energy Labelling Pilot Program will use 
novel mapping tools to increase the awareness and use of these 
labels, ultimately to help generate interest and demand by 
people for homes that are more energy e�cient.

STRATA ENERGY ADVISOR

�ere are currently over 5,500 strata corporations, also known 
as condominium buildings, in Metro Vancouver. Many strata 
buildings are older and need to undertake major repair 
projects such as replacing windows.  �ese renewal projects 
o�er opportunities to improve the energy e�ciency and 
reduce GHG emissions.  

Metro Vancouver, partner municipalities and the 
Condominium Home Owner’s Association (CHOA) are 
collaborating to create a Strata Energy Advisor Program. �e 
energy advisor will help strata councils incorporate energy 
e�ciency into major building renewal projects, leading to 
more climate-friendly buildings.

BURNS BOG RESTORATION TRIALS

Metro Vancouver has identi�ed carbon sequestration in 
natural ecosystems as important for reducing and o�setting 
greenhouse gas emissions in the region. Restoration of 
ecologically compromised areas in Burns Bog may reduce 
methane emissions and improve the bog’s ability to store 
carbon. 

In 2016, plots within damaged areas of the bog will be 
established to collect baseline data about plant cover, plant 
health, water levels and water chemistry. �e project team will 
then restore plots using di�erent approaches before evaluating 
each approach and its potential for application to larger areas. 

PIONEERING SOLUTIONS IN  
THE LIVABLE REGION
�e Sustainability Innovation Fund was built from over a decade of GST rebates received by Metro Vancouver. �rough an 
annual call for proposals, funding is provided for Metro Vancouver initiatives or joint initiatives with municipalities and other 
partners to explore creative approaches to increasing livability in our region. In 2015, several climate projects were supported.
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Climate Impacts

� e target for global climate policy, agreed at the 
Climate Conference in Paris in December 2015, 
is to keep warming to no more than two degrees 
Celsius. � is is generally regarded by climate 
scientists, climate policy makers and global 
leaders as the limit needed to avoid dangerous 
tipping points. 

A small change in average temperature on 
the global scale hides bigger temperature 
swings already being seen around the planet. 
For example, polar regions have experienced 
warming of more than two degrees over recent 
decades, resulting in losses of sea ice and ice 
sheets in amounts never before recorded. 

A two degree increase in the global average 
is expected to result in dramatic changes to 
regional-scale weather patterns. According 
to the Intergovernmental Panel on Climate 
Change, warming of more than two degrees 
will also contribute to sea level rise, extreme 
summer temperatures, prolonged droughts, 
intense precipitation leading to unprecedented 
� oods, species extinction and an increase in the 
frequency of severe storms. 

Our society will still need to adapt to be resilient 
to the changing climate. Coordinated e� ort 
between national governments, as well as 
collaboration between the federal, provincial and 
local levels of government within Canada, are 
needed for successful action. Local governments 
in the Metro Vancouver region already have 
a long history of working together on climate 
action, and have identi� ed many opportunities 
not only to reduce greenhouse gas emissions, but 
also take advantage of important co-bene� ts like 
job creation, community-building and energy 
resilience. 

WHY 2 DEGREES?

Two degrees Celsius may not sound like much – just the di� erence in temperature between a warm summer day and a slightly 
warmer summer day – but it is an important marker for the impacts of climate change.
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If you have any questions or comments about Caring for the Air, please contact us at AQinfo@metrovancouver.org

Electronic copies of this and previous editions of Caring for the Air can be found on metrovancouver.org
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