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FOREWORD

In this year's State of the Air Report, we turn our lens on
the 2014 forest fire season. Over three million hectares
of land burned in B.C. and the Northwest Territories last
summer, producing smoke that adversely affected both
air quality and public health. Thus, we were particularly
interested in knowing how reliably the BC Asthma Moni-
toring System, an important tool for provincial medical
health officers, detected the impact of smoke in real time.

We also have a report on the 12th Annual Air Quality and
Health Workshop hosted by the BC Lung Association.
This year's theme, "The Future of Mobility,” was timely
and relevant, underscoring the effects of private vehicles
on air quality, human health, and ultimately even climate.

In a related article, we review the benefits of AirCare, a
program that required vehicles in the Lower Mainland to
meet minimum emission standards before they could be
insured. AirCare’s impact is hard to evaluate, given the
various developments in the 22 years that it operated.
However, a number of studies show that it improved
residents’ health and reduced death rates.

Finally, we look at the impact that climate change could
have on the Lower Mainland in the future and identify
ways to reduce greenhouse gas emissions - from using
less fossil fuel to developing low-carbon energy sources,
from reducing waste to reusing and recycling.

My special thanks go again to all the agencies and indi-
viduals whose tireless efforts and commitment helped
bring this year's State of the Air Report to completion.

(ool

SCOTT MCDONALD
President and CEO. BC Lung Association
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The 2014 forest fire season was severe in western
Canada, with more than 360,000 hectares burned in
B.C. and more than three million hectares burned in
the Northwest Territories. These fires produced smoke
that affected air quality throughout the central and
northern interior for much of the summer. Although
the impacts were more persistent than those experi-
enced during the extreme forest fire season of 2010,
they were also more moderate. Daily concentrations
of fine particulate matter (PM2s) in Prince George
reached a maximum of 80 pg/m? in 2014, whereas
they reached 250 pg/m?2 in Williams Lake in 2010.

After the 2010 fire season the BC Centre for Disease
Control (BCCDC) developed the BC Asthma Moni-
toring System (BCAMS) to help provincial medical
health officers to better understand the public health
impacts of smoke in real time. The system uses in-
formation from the air quality monitoring network,
satellites, and BlueSky smoke forecasting system to
assess smoke exposure in all populated areas of the
province. It displays these data along with information
about the number of asthma-related physician vis-
its and pharmaceutical dispensations, and highlights
days on which those numbers were unusually high ac-
cording to a statistical model (Figure 1).

Although BCAMS has been running for a few years
now, the fire seasons of 2011-2013 were so mild that

Salbutamol Dispensations for HSDA Northern Interior (#52)

Update for week of Aug 15 to Aug 22, 2014

200

Salbutamol dispensation counts

o
=]
1

PM25 pgfm?
3
=
1

w
(=]
|

Grey stripes indicate weekends and holidays, when dispensations are lower
=== Normal: within expected range

Unusual: beyond 99th percentile of expected range
== Rare: beyond 99.9th percentile of expected range
= Expected counts

amn Measurements averaged from monitor Burns Lake Fire
Centre_60, Prince George Plaza 400, Quesnel Maple Drive,
Vanderhoof BAM
Estimates from the BCCDC forest fire smoke exposure model
Predictions from the AB-hours in advance BlueSky smoke forecast

\

L

\,/k, .\_r-»‘

Jun-23 4
Jun-30 4
Jul-07
Jul-14
Jul-21
Jul-28
Aug-04
Aug-11 4
Aug-18 +




we were not able to evaluate its performance. In 2014
we had enough smoky days that we could assess (1)
whether BCAMS reliably detected a public health im-
pact when smoke was affecting air quality and (2) the
PMeas concentration that was most reliably associated
with a public health impact.

Based on data from the air quality monitoring net-
work there were 43 times when the daily average
PMzas concentrations exceeded 25 pg/m?2 in one of the
provincial health service delivery areas during the fire
season. All of these occurrences were in the Northern
or Interior Health Authorities, with none recorded in
the Vancouver Coastal, Fraser, or Island Health Au-
thorities. In 24 (56%) cases the high PMes concentra-
tions were associated with an unusually high number
of asthma-related physician visits, and in 30 (70%)
cases they were associated with an usually high num-

Figure 1. Sample Health Service Delivery Area (HSDA)
summary page from a 2014 BC Asthma Monitoring Sys-
tem (BCAMS) report on dispensations of a drug used to
relieve asthma symptoms. The upper panel shows the ex-
pected daily dispensation counts (black line) and the ob-
served counts (bars). A statistical algorithm was used to
identify excursions from the expected values. The lower
panel shows the PMzs data from the air quality monitoring
network, a satellite-based model. and the BlueSky smoke
forecasting system.

Smoke is
inevitable during
summers in B.C, but
with good preparation,
we can keep everyone
as healthy

as possible.

ber of asthma-related pharmaceutical dispensations.
Overall we found that days with measured concentra-
tions exceeding 25 pg/m3 were most reliably associ-
ated with a measurable public health impact.

Another important finding from the 2014 season was
that smoke early in the summer seemed to have a
larger public health impact than smoke later in the
summer, possibly suggesting that populations build
resiliency as the season goes by. The opportunity to
evaluate the performance of BCAMS during the 2014
fire season allows us to enter the 2015 fire season
with confidence that our surveillance system performs
well under smoky conditions. Based on evidence from
last year we can suggest that communities in smoke-
prone areas start preparing for air quality changes be-
fore the fire season begins, and we can recommend
aggressive public health messaging when PMas con-
centrations approach 25 pg/m3 Smoke is inevitable
during summers in B.C., but with good preparation, we
can keep everyone as healthy as possible.
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Reports from the worlds
climate scientists confirm
that our greenhouse gas
emissions are changing the
climate in ways that have
never been experienced
before. Although the ef-
fects are not profound now,
they will continue to accel-
erate in the next few de-
cades. As winters become
warmer we will see less
snowpack, shortening ski
seasons. Drier summers will
mean strong heat waves
and more forest fires. Ris-
ing sea levels will mean
greater chances of coastal
flooding and higher insur-
ance costs.

Climate Change
Affects Our Lives

Often climate change seems like a
far-off problem, and a low priority
compared to everyday activities. But
climate change will have profound
impacts on B.C. affecting everything
from water supply to disaster pre-
paredness and local food produc-
tion. Dealing with these issues now
will increase the taxes we pay. the
cost of insuring our homes, and the
costs of doing business. But if we
dont the combined costs will be
even higher in the future.

The Greenhouse Effect

Carbon dioxide, methane, nitrous
oxide, and water vapour are ‘green-
house gases” Associated with a
natural ‘greenhouse effect” these
gases behave like an insulating
blanket and allow radiation from

Residents
WIREEY
experience more
extreme conditions
such as
more days
over 30°C

the sun to pass through the atmo-
sphere and prevent this heat from
escaping back into space. This ef-
fect maintains a temperature that
can sustain life on Earth. However,
human activities such as the burning
of fossil fuels (eg. gasoline, diesel.
coal. and natural gas) and cutting
down forests have led to an in-
crease in greenhouse gases, upset-
ting the natural balance and affect-
ing the global climate. The dramatic
increase in greenhouse gases in the
atmosphere is the most likely cause
of increased global average temper-
atures over the last century.

Sources of Greenhouse
Gas Emissions

In an urban area like B.C's Lower
Mainland, more than half of all



greenhouse gas emissions are from
vehicles and from heating and
cooling buildings. Other significant
sources are the cement industry,
heavy trucks, and non-road equip-
ment. Greenhouse gas emissions
are projected to increase in the
next two decades, primarily due to
a combination of increasing popula-
tion and economic activity.

What will the climate
be like in the future?

Although the Lower Mainland cli-
mate system is very complex, us-
ing sophisticated computer models,
scientists have predicted changes
for the region. Average annual tem-
peratures will be 2 to 3 degrees
warmer by 2050. This doesn't mean
that it will be more pleasant all the
time. Residents will likely experi-
ence more extreme conditions, such
as more days over 30°C. This could
increase the number of cases of
heat-related illness and deaths and
the frequency and severity of poor
air quality events. Increased COe
has already caused some acidifica-
tion of the ocean, which can impact
shellfish in B.C. waters.

Events in other parts of the world
can also affect B.C. During the sum-
mer of 2012, unusually hot and dry

weather led to forest fires in Far East-
ern Russia and Siberia that released
smoke into the atmosphere. The air
quality effects of this smoke were
seen in B.C. after transport across
the Pacific Ocean. Forest fire activ-
ity may also increase closer to home
so summers like 2009 and 2010 be-
come more common. This ‘natural’
source of pollution could have wide-
spread impacts on our economy.

A warmer regional climate will also
allow invasive species of insects and
plants to move further north. Pests
such as the gypsy moth cause de-
foliation of fruit trees which would
have a serious impact on agricul-
ture in the region. A well-known ex-
ample of a problem pest is the pine
beetle, which has proliferated due
to warmer winters and has already
killed 40% of B.C’s pine forests, with
long-term economic impacts on
B.C’s forest industry.

Sea level could rise by 04 to 1.3 me-
tres over the next century.

We will see 5 to 10% more rain an-
nually - meaning wetter conditions,
more frequent storms and more in-
tense heavy rain events, along with
a higher chance of damage due to
localized flooding and strong winds.

To prevent severe impacts of climate
change, we can all help to reduce
our emissions of greenhouse gases
into the atmosphere by using less
fossil fuels and reducing waste.

Here are a

few suggestions

C%’-v

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

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

3 Reduce, reuse, recycle, and com-
post waste. Less waste in the
landfill means less methanel

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

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




AirCare was a vehicle inspection and maintenance program that ran from
1992 through 2014 in the British Columbia Lower Mainland (Metro Vancou-
ver and the Fraser Valley Regional District).

The objective of AirCare was to
improve regional air quality by
requiring that emissions from cars and

light trucks met minimum standards beneﬁtS Of
before they could be insured. AirCare

The AirCare program tested for emissions of hydrocar-
bons, carbon monoxide, and oxides of nitrogen, and any ve-
hicle that failed was either repaired or removed from the road.
Over 17 million emission inspections were performed on nearly three mil-
lion unique vehicles, and almost one million of those vehicles failed an
emissions test at some point. Of those that failed, 98 percent were either
repaired or removed from the road. Repairs and removals reduced vehicle
emissions by an estimated 31% over the life of the program.

We know that air pollution affects many different aspects of human health.
Multiple studies have shown that life expectancy is shorter in cities with
more air pollution, and that there are more deaths on days when air pollu-
tion levels are high. It follows that programs like AirCare have the potential
to save lives by reducing both the long-term and short-term air pollution
exposures of people who live within the affected areas. In the case of Air-
Care, however, the impacts are challenging to evaluate because the pro-
gram operated over a 22-year period during which there were other impor-
tant technological, demographic, and behavioral changes that also affected
the area.

For example, smoking laws changed and overall smoking rates decreased
from about 25% to 15%. meaning less underlying cardiovascular and respi-
ratory disease attributable to tobacco and second-hand smoke. In addition,
there were major improvements to screening and treatment for chronic
diseases, especially hypertension. Less smoking and bet-
ter treatment led to a general decline in the rates of
death from cardiovascular disease over the pe- . .
riod when AirCare was operating. Finally, the MULt'pLe studies

population of visible minorities in the Lower have shown that life

Mainland almost doubled from 24% to 42%. expectancy is shorter in cities
and we know that people who immigrate to

Canada tend to be healthier than the gen- with more air pOLLUtiOI’], Clgle
eral population. that there are more deaths
In comparisons between the Lower Main- on days when air pOLLUtIOﬂ

land and similar cities without vehicle emis- levels are hlgh
sions control programs (such as Victoria and
Calgary). the area affected by AirCare had less mor-
tality than would have been expected if the program had
never been implemented. Temporal analyses also showed that there were
fewer deaths when more cars failed AirCare and. presumably. had their
emissions reduced by repair or removal from the road. In both cases the
analyses indicate that AirCare did save lives, with the largest impacts during
the first phase of the program from 1992-2000 (Figure 2). A more detailed



report on these findings will be released later in the
year after undergoing the peer review process.

This study suggests that AirCare improved health
across the Lower Mainland, especially in its early
years. Vehicles today have new technology. use
cleaner fuels, and emit much less than those in
1992. Even so. AirCare identified over 30,000 high-
polluting vehicles annually in recent years. It will

be important to ensure that emissions from cars Thank You
b

and trucks in the region remain low and that the

benefits achieved by AirCare will be maintained. We AirCa‘re
look forward to future programs focused on reduc- ?

ing vehicle emissiqhs and thei.r contribution to air fO]" He]ping Kee'p
management in British Columbia. .
Our Air Clean

After more than 22 years, the AirCare vehicle emis-
sions testing and repair program closed its doors at
the end of 2014. There's no question that AirCare
has helped keep the Lower Mainland's air clean,
and provided health benefits to its residents.

Dy cardins moriably (per 1,000,000 populaion

Despite the fact that vehicles have become clean-
er since the program began, emission control de-
fects and lack of proper maintenance still caused
vehicles to fail emission testing. To the Lower

% Mainland's benefit, AirCare kept those emissions
¥ in check - even in its final year it identified over
; 30.000 high-emitting vehicles.
There have been hundreds of people directly and
indirectly involved in AirCare, from those who initi-
ated and operated the program and gave AirCare
g its emphasis on maintenance, to those who sup-
g ported and worked in the repair industry to ensure
i emissions problems were solved and to those who
% performed AirCare’s 17 million emissions tests.
i On behalf of air quality in the Lower Mainland.
thank you, AirCare.
Dt
Figure 2 The black dots indicate the daily num- Th|S Study
ber of cardiovascular deaths (top). daily average .
nitrogen dioxide concentrations in downtown Suggests that AIrCare
Vancouver (middle). and daily number of vehicles .
that failed AirCare (bottom) throughout the Low- Im proved hea Lth across the

er Mainland from 1992-2012. The solid blue lines ; ;
show the smoothed time trends, and the dashed l—ower Malntand’ eSpeCIauy

red lines indicate three different phases of the Air- | N |tS ear ly yea rs.

Care program.



How we get around has implications for both
personal and public health. We know that
people who regularly walk, cycle, and use
transit get more exercise and have lower body
mass index than people who drive most plac-
es. We also know that private vehicles are one
of the main sources of air pollution, which af-
fects the health of the entire population. The
nature of mobility is in a state of rapid tran-
sition with shifting objectives in community
design and the growth of new models, such
as bike-sharing, car-sharing, and ride-sharing.
Many of these changes have been powered
by ubiquitous smartphone technology.

On March 25, 2015 the BC Lung Association hosted the
12th Annual Air Quality and Health Workshop on The
Future of Mobility. A group of eleven local and interna-
tional experts were gathered to share their knowledge
about historical and current mobility, and their visions
for the future. The day started with an overview of the
relationship between mobility and health, summariz-
ing the air quality impacts of automobiles, the risks of
motor vehicle crashes, and the benefits of active trans-
portation by drawing comparisons between Eu-
ropean and North American examples. Our

next speaker walked us through the his-

tory and some potential future scenarios

for human mobility (and made everyone

think by highlighting public health con-

cerns about horse manure prior to the

widespread use of automobiles).

After the introductory session there were
talks on specific strategies that are changing

and improving the way people and goods get around.
One local expert spoke on the importance of com-
munity design for moving people out of cars and into
other modes of transportation, while another local
expert spoke about the health and community ben-
efits of walking, cycling, and taking transit. After lunch
we had two guests from the Transportation Sustain-
ability Research Center at Berkeley who introduced
new and emerging trends in commercial trucking and
personal driving, including the active development of
autonomous vehicles for both applications. Speakers
from Fort Collins, CO and Kelowna, B.C. covered case
studies highlighting the challenges and opportuni-
ties for improving mobility and health in smaller cit-
ies. Two more case studies focused on recent research
about the health benefits of active transportation and
AirCare in the Lower Mainland. The day ended with a
session describing how policy changes have allowed
San Francisco to start realizing the future of mobility.
and a group discussion of the changes needed to im-
prove mobility across B.C.

Presentations are available at. wwwbclungca/as-
sociation_and_services/air_quality_workshop.htmLl.
Short-format videos can be found at. www.you-
tube.com/user/TheBCLungAssociation. Many
thanks to the support of: B.C. Ministry of
Environment, Health Canada. Univer-
sity of British Columbia, Simon Fraser
University and BC Centre for Disease
Control. Planning for the 13th Annual
Air Quality and Health Workshop on
the topic of Emerging Health Impacts
of Air Pollution is already underway, so
keep your eye on the BC Lung Associa-

tion website if you would like to attend.



Recognizing Contributions to
Air Quality in B.C. and Beyond

The book “Air Quality Man-
agement: Canadian Perspec-
tives on a Global Issue’, edit-
ed by Eric Taylor (B.C. Ministry
of Environment) and Ann Mc-
Millan (Fisheries and Oceans
Canada) and published by
Springer Netherlands, won
honourable mention at the
recent meeting of the Amer-
ican Meteorological Society
in Phoenix.

This award was for bringing to-
gether expert views on many as-
pects of air quality management
from a Canadian perspective. The
award is presented annually by the
Atmospheric Science Librarians In-
ternational (ASLI) which presents
awards for the best books of the
year in the fields of meteorology,
climatology and atmospheric sci-
ences. Criteria used to judge the
books include: uniqueness, com-
prehensiveness, usefulness, qual-
ity, authoritativeness, organization,
illustrations/diagrams, competi-
tion and references.

The book resulted from a sugges-
tion by Dr. Alan Gertler (Desert
Research Institute) at a 2010 air
quality conference in Vancouver
that a Canadian perspective on air
quality management would be of
interest. The book, a three year
undertaking, contains 20 chapters

written by leading experts on five
main air quality topics: air pollu-
tion science, impacts of air quality,
management of pollutant emis-
sions, policy and planning and
communication of air quality in-
formation. A total of 45 lead au-
thors and contributors volunteered
their time to produce this unique
Canadian book on air quality man-
agement. This group was drawn
from universities in North America
and Europe, the B.C. and federal
governments, Metro Vancouver,
Ville de Montréal, US government
agencies and private industry.

The complete list of authors and
contributors suggests the wide
scope of the issues covered.

The book can be found at: http://
www.springer.com/environment/
pollution+and+remediation/
book/978-94-007-7556-5

Eric Talor - Ann Mobiln fiors

Air Quality
Management

Lanadian Perperives o aGlobal Iase
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Editors: Taylor, Eric, McMillan, Ann
Air Quality Management—Canadian
Perspectives on a Global Issue

Douw Steyn, a
professor in the
School of Earth,
Ocean & Atmo-
spheric  Sciences
at UBC. has made
VI ‘,.' career-long contri-
butions to the un-
derstanding and mitigation of ozone
pollution in the Lower Fraser Valley
(LFV). B.C. through research, educa-
tion, consulting and public advocacy.
He has published 36 journal papers
(of 100 total) dealing directly or in-
directly with ozone pollution in the
LFV. He has been engaged as a con-
sultant for the past 33 years and has
frequently advised and informed local
governments, citizens’ groups and in-
dividuals on air quality issues. Perhaps
one of his most lasting contributions
has been as an educator. Since be-
ginning his teaching career at UBC in
1981, he has taught several undergrad-
uate and graduate students who have
now gone on to careers in the field of
air pollution as consultants, research-
ers and government employees. As he
finishes teaching his final class this
year, he leaves behind a body of work
that has advanced our knowledge of
air pollution in this province.




~« pollution *

USSR YT E S

how ”|

does BC
_f measure
y

up

levels

il

VNt o

As in previous years, air quality was generally good for most of the prov-
ince and for most of the time. However, summer wildfires and periods of
stagnant meteorological conditions during the fall and winter both re-
sulted in intermittently high levels of fine particulates (PMas) for a num-
ber of communities.

In 2014, the area of forests burned - almost 360000 hectares - was
the third highest in provincial history. Several large fires occurred in the
northeast, in the vicinity of Williston Lake, Chetwynd, Tumbler Ridge and
Quesnel. The Chelaslie River fire, in Entiako Provincial Park in north-
western B.C.. covered over 130,000 hectares. As described earlier, these
and other smaller fires produced huge amounts of smoke that affected
air quality levels, especially PMas concentrations, in several B.C. com-
munities. During parts of July and August, several areas of the province
were under an air quality advisory due to wildfire smoke. Affected areas
stretched from northeast B.C. southwards, and included Fort St. John,
Houston, Prince George, Quesnel, Williams Lake, the Thompson/Okana-
gan/Shuswap regions and the Lower Fraser Valley.

In November and December of 2014, intermittent high pressure systems
brought stable conditions and light to calm winds that led to a deterio-
ration of local air quality. During these periods, air quality advisories due
to PMas were issued for several communities on Vancouver Island (Co-
mox Valley, Cowichan Valley and Port Alberni), the Highway 16 corridor
(Smithers, Houston, Vanderhoof, Prince George), and also for Williams
Lake, Kamloops. Grand Forks and Kitimat.

In the following figures, air quality data from several monitoring sites are
summarized. Where multiple sites are located within a single commu-
nity, data from the site best reflecting community air quality are shown.
Where large populations reside near a major source, additional sites may
be shown. Data from all available monitoring sites are summarized in the

@Technical Appendix.

PM; ; Concantration (ug/m’)

Fine Particulate Matter (PM2:)

Fine particulate matter (PMes) refers to
microscopic particles that are 25 mi-
crometres or smaller in diameter. PMas
affects respiratory and cardiovascular
health. Wood combustion, including
prescribed burning and wood stoves, is a
major source of PMas in B.C. Other ma-
jor sources include marine vessels and
diesel vehicles.

In 2014, annual average PMas concentra-
tions ranged from 26 pg/m?® in Powell
River to 1.5 pg/m3 in Vanderhoof. Nine
communities exceeded the provincial an-
nual objective of 8 pg/m3. In addition to
Vanderhoof, these included: Telkwa, Port
Alice, Courtenay, Kamloops, Campbell
River (Elk Falls), Quesnel, Smithers and
Port Alberni. These communities also ex-
ceeded the provincial 24-hour objective
of 25 pg/m3 as did Duncan and Prince
George. A severe wildfire season, periods
of stagnant air during the late fall and
early winter, and the greater use of new
monitors (shown in figure by light blue
bars) that provide a more complete mea-
sure of PMas than the old TEOM instru-
ments all contributed to the large num-
ber of affected areas in 2014.



Ground-level 0zone (03)

2014 NO; Levels in B.C.

Ground-level ozone (O3) is a gas-
eous pollutant formed in the air
from reactions involving nitrogen
oxides (NOx) and hydrocarbons
in the presence of sunlight. Mo-
tor vehicles are a major source of
both NOx and hydrocarbon emis-
sions. Ozone exposure is linked to
breathing difficulties, aggravation
of asthma and other lung diseases
and early deaths.

Ozone concentrations in 2014
ranged from 36 to 62 ppb (based
on the annual 4th highest daily
8-hour maxima). with the highest
levels observed in Hope. These lev-
els were below the numeric limit
of the national standard of 63
ppb (which is averaged over three
years). Warm, sunny weather and
emissions from distant wildfires
contributed to the issuance of an
ozone advisory by Metro Vancou-
ver for the Lower Fraser Valley be-
tween July 13th and 15th.

Nitrogen dioxide (NOg2) is a red-
dish-brown gas with a pungent
odour that results from high-
temperature combustion sourc-
es found in transportation and
industry. Short-term exposures
to elevated levels can cause in-
creased respiratory symptoms.
There is also increasing evidence
linking NOz2 exposures to more
serious health effects such as
cardiovascular mortality, cancer
and reproductive effects.

In 2014, annual mean NOz concen-
trations ranged from 2 to 18 ppb,
with the highest concentrations
observed in downtown Vancou-
ver. All sites were below the pro-
vincial annual air quality objective
of 32 ppb and Metro Vancouver's
objective of 21 ppb. All sites were
also below the interim provin-
cial 1-hour objective of 100 ppb in
which achievement is based on the
annual 98th percentile of the daily
one-hour maximum concentration.

Sulphur dioxide (SOg2) is a colour-
less gas with a pungent odour.
Short-term exposures to elevated
levels can aggravate asthma and
inCrease  respiratory symptoms.
The largest sources of SOe in B.C.
include the upstream oil and gas
sector. metal smelting facilities,
pulp mills and marine vessels.

As observed in previous years, SOz
concentrations across the province
were generally low, except near
major industrial sources or port ac-
tivities. Excluding fenceline sites,
one-hour concentrations based
on the annual 99th percentile of
daily 1-hour maxima ranged from
2 to 165 ppb. The highest concen-
trations were observed in Trail and
Port Alice. Monitoring sites in both
communities exceeded the pro-
vincial objective of 75 ppb, as did
sites in North Burnaby and Victoria
(James Bay).
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Traffic & Transportation

Health Canada is engaged in several re-
search projects looking at exposure to
traffic pollutants and their effects on
health. These include:

+ A study of the protection provid-
ed by cabin air filters of passen-
ger vehicles and the impacts
of in-vehicle air pollution
exposure on indicators of
cardiovascular health and
cognitive functioning.

+ An Urban Transportation
Exposure Study of the varia-
tion in exposure to air pollutants
in different transportation microen-
vironments (buses, subways and auto-
mobiles) in four Canadian cities.

« A study of the effects of traffic pollut-
ants on cardiovascular function of fe-
male cyclists.

- A study of the neurotoxic effects of
diesel exhaust (with Dr. Chris Carlsten of
the University of British Columbia).

Industrial Emissions

Health Canada is collaborating with the
B.C. Centre for Disease Control (BCCDC)
and Institut National de Santé Publique
du Québec (INSPQ) to study the acute
effects of exposure to industrial emis-
sions on the respiratory health of young
children. The effects of daily exposure to
air pollutants near petroleum refin-
eries, metal smelters and pulp
mills on respiratory hospi-
tal admissions in children
aged O to 4 years in Que-
bec and British Columbia
are being evaluated.

Individuals
vulnerable to the
potentially fatal health

effects of carbon
monoxide are more
likely to be elderly and
to reside in long term
care facilities.

Health Effects of
Wood Smoke

The relationship  between
levels of wood smoke and the
frequency of myocardial infarc-
tions (heart attacks) is being
investigated in Courtney, Kamloops
and Prince George, B.C. by Health
Canada in collaboration with the B.C.
Ministry of Environment, Island Health
Authority, McGill University and Univer-
sity of British Columbia.

Air Quality Health Index (AQHI)

Health Canada continues to participate
in promotional and awareness activities
related to the AQHI. For further infor-
mation on the AQHI and for current and
forecasted AQHI in your region, visit:
https://ec.gc.ca/cas-aghi/.

Indoor Air Quality

Individuals vulnerable to
the potentially fatal
health effects of
carbon monoxide
(CO). including
those with car-
diovascular and
respiratory
diseases and
anemia, are
more likely to
be elderly and to
reside in long term care facili-
ties. Health Canada continues
to partner with the British Co-
lumbia Centre for Disease Control
to develop best practices for CO moni-
toring and response in these facilities.

Air Quality Monitoring

The FVRD expanded its air quality
monitoring network with the launch of
a station in Mission in September 2014,
bringing the total number of fixed mon-
itoring sites in the FVRD to six.

Air Quality Education

Developed in partnership
with the Fraser Basin Coun-
cil, an air quality education
program for elementary and
secondary school students

in the Fraser Valley is ex-
pected to launch in the
spring of 2015 The
program consists of
26 lesson plans for
grades 6-12, covering
subject areas such as
science, social studies,
and physical education.

Open Burning Practices Review

The FVRD intends to complete an
open burning practices review and
policy options study in 2015, to better
understand open burning in the FVRD,
including where it is occurring, what is
burned, why, when, how, and by which
user groups. A replicable framework
and set of tools for assessing open
burning practices
will be devel-
oped as well as

compilation and

assessment  of

options for re-

ducing emissions.

Air Quality Management Plan

The FVRD is in the process of up-
dating its Air Quality Manage-
ment Plan, and intends to
present a new plan by the
end of 2015. Visit www.
fvrdbcca to learn more
and become involved in
the process.

Regulatory Updates

Work is underway to update the regula-
tion that governs open burning in B.C. In
2014 work focused on changes that will
simplify burning rules in remote areas
while providing stricter rules near popu-
lation centres. Work is also continuing
on the wood stove regulation. The US.
Environmental Protection Agency (EPA)
recently released new standards for
wood burning appliances and B.C. plans
to harmonize as much as possible with
the U.S. regulations. Policy updates will
be published shortly for both regula-
tions on www.bcairquality.ca.

(Cont’d on p.14)
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(Cont'd from p.13 - Updates: From Partner Agencies)

Interim Air Quality Objectives
for NO2 and S02

On October 20, 2014 the Minister of
Environment announced new interim
air quality objectives for NOz2 and SOz
These objectives are non-statutory lim-
its used to guide decisions on new or
expanding sources of these pollutants
and for reporting purposes. The interim
objectives will be reviewed when new
Canadian Ambient Air Quality Stan-
dards (CAAQS) become available. A
document describing what these objec-
tives are and how they can be applied to
air management can be found at:

http://www.bcairquality.ca/reports/
pdfs/interim-no2-so2agos-implement-
on-guide.pdf.

Cumulative Effects Studies
in the Northwest

In response to the potential
development of the LNG sec-
tor in the Kitimat airshed and
concerns for local air qual-
ity, the provincial government
initiated a study to assess potential
health and environmental impacts due
to emissions of SOz and oxides of ni-
trogen from current and new sources.
The results of this study can be found
at: http://www.bcairquality.ca/airsheds/
kitimat-airshed-assessment html. A
similar study has also been initiated for
the areas encompassing Prince Rupert,
with the results expected in 2015. Both
studies will be used to inform fu-
ture regulatory decisions in the
Kitimat and Prince Rupert
airsheds.

Monitoring in the
Northeast

The ministry began op-
erating a fully equipped
AQHI monitoring station
in Fort St. John in February
2015. As part of phase Il of
the Northeast B.C. air monitoring
project, the Ministry collaborated with
industry and the BC Oil & Gas Commis-
sion to purchase three new air quality
monitors that were initially installed in
Farmington, Tomslake and Doig River.
Phase Il will see these monitors moved
to three new locations in 2015, where
they will operate for several years.

®

A Metro
Vancouver study
found that diesel
particulate matter
(DPM) continues to be
the key driver of health
risk from toxic air
pollutants in Metro

Vancouver.

There was significant stakeholder in-
put from a technical advisory group in
identifying monitor locations. A public
outreach group provides ongoing in-
formation to the public on air quality in
northeast B.C. As an example, a series
of five newspaper articles on air quality
and health related to oil and gas activi-
ties will be published in 2015.

Provincial Wood Stove
Exchange Program

In 2014 the provincial government pro-

vided $200,000 to support wood stove

exchange programs in 13 communi-

ties. The funding provides education

on clean wood burning practices and

incentives for replacement of 700 old
smoky wood stoves.

Within  Metro Vancouver
and the FVRD, residen-
tial wood smoke is re-
sponsible for about
one-quarter of regional
PMa2s5 emissions. As
part of the provincial
exchange program. Metro
Vancouver and the FVRD of-
fer S250 rebates toward replacement
of uncertified wood-burning stoves,
appliances or fireplaces with new low-
emission units.

New S02 Objective

The Metro Vancouver Board ad-
opted a stringent new ob-
jective for sulphur dioxide
(SO2) to better protect
public health and the
environment. The
new objective of 75
parts per billion is
an interim step that
will help people in
the Metro Vancouver
region breathe some
of the cleanest air of any
major metropolitan area in
the world, and will be reviewed
when new Canadian Ambient Air Qual-
ity Standards become available. Marine
vessels and petroleum refining are the
largest regional SO2 sources. Interna-
tional regulations now require ships in
North American waters to use low sul-
phur fuel, which will reduce marine SOz2
emissions by 95% from 2005 levels.

Toxic Air Pollutants in
Our Region

A Metro Vancouver study, with fund-
ing assistance from Vancouver Coastal
Health, and support from Fraser Health
and the FVRD, found that diesel par-
ticulate matter (DPM) continues to be
the key driver of health risk from toxic
air pollutants in Metro Vancouver. Risk
assessments for similar metropolitan
areas (eg Seattle, Portland, San Fran-
cisco) found comparable results. In ad-
dition to pollutants like PMas, NO2, and
ozone, the air we breathe contains tiny
amounts of hundreds of other substanc-
es. many of which may harm our health.
These are often referred to as “toxic air
pollutants” because of links to cancer
and other health issues like reproduc-
tive and developmental problems. The
largest sources of DPM in our region are
marine vessels, followed by non-road
engines (e.g. backhoes, bulldozers, dig-
gers), and heavy trucks. DPM emissions
are expected to decline significantly
with new international
regulations requiring

the use of cleaner
marine  diesel, \ih
more  stringent %\,
engine emission & -
standards for e
light and heavy-
duty vehicles, and
regulations such as

Metro Vancouver's bylaw for non-road
diesel engines. The study also showed
that light-duty vehicles, gasoline non-
road engines and wood burning are sig-
nificant sources of other air toxics like
formaldehyde, benzene, 13-butadiene
and acrolein.

Non-Road Diesel Engines

Important new operating prohibitions
came into force on January 1, 2015 un-
der Metro Vancouvers Non-Road Die-
sel Engine Bylaw, which has been in
effect since 2012. The bylaw protects
human health by reducing emissions
of harmful diesel soot from industrial
and construction machines like excava-
tors, forklifts, and generators. Owners
and operators of older non-road diesel
engines must register, label and pay
fees for engines with no (Tier O) or rudi-
mentary (Tier 1) emissions controls. Tier
O engines (typically manufactured be-




fore 2000) that are
not registered with
Metro Vancouver
before January 1,
2015 are prohib-
ited from operat-
ing in the region.
Metro Vancouver of-
rebate program with rebates
up to 80% of fees paid if older engines
are retired or upgraded. Port Metro
Vancouver also launched a Non-Road
Diesel initiative for port tenants in 2015.
The program is similar in many ways to
Metro Vancouver's, and the two agen-
cies continue to collaborate on man-
agement of the programs.

Health Impacts from
Transportation and Land Use

Land wuse and transporta-
tion decisions can impact
health at the local and
regional scale. Tools like
Health Impact Assess-
ment (HIA) can be used
to evaluate positive and /
negative health impacts of
proposed policies, plans and
projects, by considering potential
impacts of an activity in terms of health
determinants (e.g. air quality. noise,
hazards, income, lifestyle factors) and
health-related outcomes (eg. injuries,
mortality, disease). To facilitate HIA use,
Metro Vancouver with a grant from the
Healthy Communities Capac-
ity Building Fund commis-
sioned a Guidebook for
Health Impact Assess-
ment of Transportation
and Land Use Planning
Activities, in collabora-
tion with local health
authorities and region-
al and provincial govern-
ments. The Guidebook.
available at www.metrovan-
couver.org, is a general resource
guide and step-by-step planning tool
to improve healthy community design
for public health professionals, urban
and transportation planners, engineers
and others.

Caring for the Air

Metro Vancouver's annual “State of the
Air” report. Caring for the Air, has more
on these and other air quality stories at
www.metrovancouver.org/air.

fers a
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Metro
Vancouver
offers a rebate
program with
rebates up to 80%
of fees paid if older
engines are retired

or upgraded.

National Visibility
Monitoring

Environment Canada contin-
ues to be active in the Na-
tional Visibility Monitoring Ini-
tiative. The initiative includes a
monitoring component with multi-
ple sites in Lower Fraser Valley of B.C,
a site in the Rocky Mountains at Bar-
rier Lake, Alberta, and one in Wolfville,
Nova Scotia. A National Air Pollutant
Surveillance (NAPS) speciation sam-
pler is currently operating at Barrier
Lake to allow comparison with the co-
located US. Interagency Monitoring of
Protected Visual Environments
- (IMPROVE) sampler in order to
evaluate the suitability of the
NAPS samplers to accurately
estimate visual extinction.
A second inter-comparison
study. taking place at Environ-
ment Canada’s research
station in Egbert, Ontar-
io. involves an inter-compar-
ison of the US. IMPROVE
speciation sampler with
that of the Canadian Air
and Precipitation Monitor-
ing Network (CAPMoN). If Ca-
nadian methodology is found to
be sufficiently sound for visibility
measurements, it could open
up the potential for expan-
sion of visibility monitoring
at additional sites across
Canada. Lastly. an up-
dated assessment of vis-
ibility conditions across
Canada using data from
the NAPS speciation net-
work is in progress.

A Mobile AQ Platform

A state of the art mobile trailer has been
outfitted by Environment Canada with
sophisticated instruments for measur-
ing real-time gases and particulates, in-
cluding a GC/MS for measuring volatile
organic compounds. The trailer will be
deployed for special studies aimed at
understanding ozone and particulate
matter formation in the Lower Fraser

A state of
the art mobile
trailer has been

outfitted by Environment
Canada with sophisticated FySTHSRERwT
instruments for
measuring real-time
gases and
particulates.

Valley and elsewhere in
the country. The trailer
will be used in the
Vancouver area this
year to take part
in the National Air

lance Near-Road
Study, led by En-
vironment Canada
in partnership with
the University of To-
ronto and Metro Vancou-
ver, whose aim is to understand the air
quality impacts near major urban roads.

The Georgia-Basin Puget Sound
Airshed Characterization Report

Environment Canada published the
2014 Georgia-Basin/Puget Sound Air-
shed Characterization report this year.
The document is the first comprehen-
sive update on the state of air qual-
ity in this dynamic trans-boundary
region in the past 10 years. Some of
the subject areas covered in the re-
port include: ozone, particulate mat-
ter, visibility, transboundary and
trans-Pacific  transport,  air
quality and climate change.
deposition and ecologi-
4 cal effects and health and
economic impacts. The re-
port is available on line at:
http://www.ec.gc.ca/air/default.
asp?lang=En&n=1F36EFBB-1

Air Quality Modelling to Inform
Air Quality Management

A number of modelling
studies are being car-

ried out by Environ-
ment Canada in ar-
eas such as visibility,

ozone  sensitivity.
marine emissions
and Trans-Pacific

transport of pollutants.

These studies help us better
understand the conditions under which
air quality impacts occur and possible
mitigation options. In 2014 Environment
Canada’s modelling studies contributed
to the development of the Regional
Ground Level Ozone Strategy.

&



B.C. Visibility
Coordinating Committee

The B.C. Visibility Coordinating Commit-
tee is developing the Visual Air Quality
Rating (VAQR). an indicator to describe
visual air quality conditions. The VAQR
is expected to launch in the Lower Fra-
ser Valley later in 2015 and reported on-
line through clearairbc.ca. The VAQR is
based on air pollutant measurements
from the visual air quality monitoring
network. Modelling studies are also
providing insights into how visual air
quality can be improved by reducing air
pollution and will help inform decisions
about managing visual air quality.

Roadside Air Quality Monitoring

Metro Vancouver is conducting a pilot
Roadside Air Quality Monitoring Study
in Vancouver to measure air pollutants
near a major roadway, in partnership
with Environment Canada and the Uni-
versity of Toronto. Information from this
study will inform development of a na-
tional roadside monitoring strategy that

visit or contact us
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Vancouver, B.C. V6C 355
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Vancouver, B.C. V5Z 4R4
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B.C. MINISTRY OF ENVIRONMENT
www.bcairquality.ca
Environmental Standards Branch
PO Box 9341 Stn Prov Govt
Victoria, B.C. VBW 9M1

(250) 387-9932

will help us better understand health
effects associated with traffic related
air pollutants. Pollutant levels are being
measured at a site beside a busy truck
route and a second location away from
traffic. Monitoring began in March and
will continue for over a year.

Motor vehicles are one of the largest
sources of air pollutants and according
to local health researchers, living near
a major roadway can increase the risk
of lung cancer and asthma in children
and adults. In Metro Vancouver, over
400,000 people, more than one fifth of
the region’'s population, live within 100
metres of a major roadway.

Air Quality Monitoring at a
Marine Boundary Layer Site

A joint EC/B.C./MetroVancouver moni-
toring site at Ucluelet, on the west
coast of Vancouver Island, has been
collecting background air quality data
since 2010. Scientists are carrying out
various studies at the site including,
characterization of marine boundary
layer chemistry, assessing background
ozone concentrations reaching the
west coast of Canada, characterization
of long-range transport of pollutants

Ministry of Environment
Regional Offices
www.env.gov.bc.ca/main/
regions.html

METRO VANCOUVER
www.metrovancouver.org
4330 Kingsway

Burnaby, B.C. VSH 4G8
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REGIONAL DISTRICT
www.fvrd.bc.ca

45950 Cheam Avenue
Chilliwack, B.C. V2P IN6
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Northern Health Authority
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Prince George, BC V2L 5B8
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Island Health Authority
www.viha.ca

1952 Bay Street
Victoria, B.C. VB8R 1J8
(250) 370-8699

from Asia and assessing the effect of
MARPOL Annex VI Marine Emission
Control Area regulations on sulphur
dioxide and sulphate, which are precur-
sors to fine particulate matter.

Ground level Ozone

The FVRD. Metro Vancouver, B.C. Minis-
try of Environment, Environment Cana-
da. and Port Metro Vancouver released
the Regional Ground-Level Ozone
Strategy for the Lower Fraser Valley in
2014. Implementation is underway. and
a review of strategies to reduce volatile
organic compound (VOC) emissions has
been completed for the Metro Vancou-
ver region. This work identifies sectors
and sources of VOC that could be the
focus of regulations, permits or pro-
grams in the near future. The FVRD in-
tends to complete a similar review for
their region. and will also include ni-
trogen oxides (NOx) emission reduction
options, particularly for high ozone po-
tential days (typically hot summer days).
The issue of transport of NOx emissions
is also being investigated to character-
ize the influence of various NOx sourc-
es throughout the airshed on elevated
ozone levels in different parts of the Ca-
nadian Lower Fraser Valley.
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2015 BC Lung State of the Air Report -- Technical Appendix

Data Source:
B.C. Ministry of Environment and Metro Vancouver

Units:
All data presented in ppb except PM, s, which is presented in micrograms per cubic metre

Monitoring sites:

Monitoring is often conducted to address various objectives that may include measuring concentrations representative of: community exposure,
industrial impacts, background concentrations, etc.

For the State of Air Report, monitoring sites immediately adjacent to industrial facilities were not included unless these sites were also near areas
of high population density.

Data completeness:

A valid day has data for at least 18 hours (75%).

A valid year has data for at least 75% of days in each quarter, with the following exceptions.

For PM,, at least 75% of days in the year must be valid, and at least 60% of days in each quarter (where "Q1" refers to first quarter from Jan-
Mar, "Q2" is second quarter from Apr-Jun, etc.)

For peak (4th highest) 8-hour ozone levels, a valid 8-hour period has data for at least 6 hours, a valid day has data for at least 18 hours, and a valid
year has at least 75% of days in the second and third quarters (April 1 to September 30).

For peak (1-hour) SO, and NO, levels, a valid daily maximum includes those days where less than 18 hours are available in a day but the maximum
concentration exceeds the objective level.

Where data completeness requirements are not met, only number of hours per year, maximum value and number of exceedances are shown. Any
exceptions are highlighted by an asterisk (*).

Exceedance calculations:
Number of exceedances reflects actual number (not annually adjusted).

Collocated monitors:

Where more than one PM, s monitor is operating at a single site, data are shown for the monitor currently considered the primary reporting
monitor and/or the monitor reporting a complete year of data.

A common example is the collocation of new FEM instruments alongside the TEOM instruments. This is done primarily for testing purposes, to
ensure satisfactory FEM performance prior to



establishing the FEM instrument as the primary reporting monitor and decommissioning the older TEOM instrument.

Disclaimer:
While the information in these data summaries are believed to be accurate, the data summaries are provided as is without any warranty, and may
be subject to change as changes to the underlying database occur.

Disclaimer (Metro Vancouver data):

1. Permission is granted to produce or reproduce these data, or any substantial part of them, for personal, non-commercial, educational and
informational purposes only, provided that the data are not modified or altered and provided that this disclaimer notice is included in any such
production or reproduction.

2. While the information in these data is believed to be accurate, these data and all of the information contained therein are provided “as is”
without warranty of any kind, whether expressed or implied. All implied warranties, including, without limitation, implied warranties of
merchantability and fitness for a particular purpose, are expressly disclaimed by Metro Vancouver. Metro Vancouver reserves the right to update
data files from time to time and will not be held responsible for the validity of the archives maintained by other parties. It is the user’s
responsibility to ensure that the data is up-to-date and to follow-up with Metro Vancouver should any questions related to the data arise.

3. The information provided in these data is intended for educational and informational purposes only. These data are not intended to endorse or
recommend any particular product, material or service provider nor is it intended as a substitute for engineering, legal or other professional
advice. Such advice should be sought from qualified professionals.




2014 PM, s Summary

R Percentiles (1h) Maximum | Percentile (24h) | No. Days Valid Days Per Quarter

Station ID Station Name T No. Hours| No. Days | Mean >25

ype 25th | 50th | 75th | 98th | 99th | 1h [ 24h 98th pg/m* | @ Q2 a3 Q4
E289309 |Abbotsford-Airport FEM 8338 342 6.1 3 5 8 20 23 63 28 18 1 89 88 80 85
E238212 |Abbotsford-Mill Lake FEM 8601 355 6.1 3 5 8 19 22 53 21 17 0 90 89 87 89
E293810 |Agassiz FEM 8528 353 5.7 3 5 8 16 19 32 23 15 0 89 82 92 90
E207418 |Burnaby South FEM 8147 337 6.2 3 5 8 20 25 57 28 17 1 88 91 75 83
0310177 [Burnaby-Kensington FEM 8385 346 6.4 4 5 8 18 21 36 23 15 0 88 83 91 84
E225267 |Burns Lake FEM 8752 365 7.6 2 5 10 34 43 123 33 25 7 90 91 92 92
E286369 |Castlegar FEM 8479 349 7.8 3 6 10 28 34 100 35 22 3 85 83 90 91
E220891 |Chilliwack FEM 8644 358 5.2 3 4 7 17 19 46 22 14 0 90 88 88 92
E240337 |Colwood FEM 8686 364 5.4 2 4 7 23 29 78 27 20 1 89 91 92 92
E285829 |Courtenay FEM 8510 353 9.1 3 6 10 47 55 177 43 31 19 90 87 86 90
E221199 |Creston TEOM 7814 325 4.5 1 3 6 18 28 73 48 16 2 89 91 88 57
E273443 |Crofton-Escarpment Way TEOM 650 26 45 10 0 26 0 0 0
E296370 |Crofton-Georgia Hts. FEM 7402 307 . . . . . . 70 30 . 3 39 88 90 90
E220217 |Crofton-Substation TEOM 8583 359 4.2 1 3 6 15 19 48 18 13 0 84 91 92 92
E277329 |Duncan-Cairnsmore FEM 8530 359 7.7 2 5 10 38 46 74 37 32 20 90 86 91 92
E234670 |Duncan-Deykin Ave. FEM 7830 321 6.1 1 4 8 28 33 48 29 21 4 77 83 74 87
E222520 |Campbell River-Elk Falls FEM 8140 340 8.5 4 6 9 39 48 104 33 28 12 73 89 86 92
E292149 |Golden-Helipad TEOM 8592 362 6.2 2 4 8 27 33 96 46 19 3 87 91 92 92
E263701 |Grand Forks TEOM 8257 346 6.1 2 4 8 26 33 100 42 24 5 90 91 92 73
E225377 |Harmac-Cedar Woobank FEM 3637 152 . . . . . . 82 31 . 5 0 0 60 92
E223756 |Hope FEM 8037 327 53 3 4 7 19 25 67 36 17 2 81 88 71 87
E275843 |Horseshoe Bay FEM 8696 362 4.6 3 4 6 14 17 74 18 13 0 90 90 90 92
M107004 |Houston FEM 7351 306 . . . . . . 179 36 . 11 79 91 44 92
0605008 [Kamloops-Federal Bldg. FEM 8479 353 9.1 4 7 11 30 37 125 61 28 9 90 90 85 88
0500886 [Kelowna TEOM 8429 349 4.3 1 3 6 17 21 42 32 16 1 90 87 85 87
E282711 |Kitimat-Haisla Village FEM 8384 348 7.7 4 7 10 22 27 144 44 21 3 76 91 89 92
E216670 |Kitimat-Riverlodge FEM 8623 359 6.2 3 5 7 20 24 133 47 16 3 88 88 91 92
E223615 |Kitimat-Whitesail FEM 8284 345 5.6 3 5 7 17 21 103 34 16 2 90 84 79 92
E222778 |Langdale FEM 8447 353 5.9 2 5 8 22 26 42 24 16 0 80 91 91 91
E209178 |Langley FEM 8140 332 6.5 3 5 8 23 31 127 28 18 3 88 83 76 85
E302130 |Mission FEM 2920 119 . . . . . . 59 19 . 0 0 0 54 65
0310179 |N. Vancouver-2nd Narrows FEM 8615 357 6.7 4 6 9 19 22 34 28 16 1 88 88 92 89
E209177 |N. Vancouver-Mahon Park FEM 8680 362 5.2 2 4 7 18 22 199 23 14 0 90 89 92 91
E229797 |Nanaimo FEM 8422 350 5.4 2 4 8 19 22 61 21 15 0 89 78 91 92
E258315 |Nelson TEOM 8716 365 4 2 3 5 16 19 48 25 14 0 90 91 92 92
E207723 |North Delta FEM 8382 344 6.7 3 6 9 20 24 69 27 16 1 88 74 91 91
E232244 |Pitt Meadows FEM 8565 354 5.9 3 5 8 19 23 234 23 17 0 90 87 88 89
E273483 |Port Alberni FEM 8692 364 8.1 3 5 9 41 53 123 47 36 15 90 90 92 92
0310162 [Port Moody FEM 8352 344 6.5 4 6 8 18 20 301 22 15 0 80 84 89 91
E271963 |Powell River-James Thomson School TEOM 6342 263 . . . . . . 83 12 . 0 89 75 27 72
0220205 [Powell River-Wildwood TEOM 8634 364 2.6 0 2 4 11 14 35 12 8 0 89 91 92 92
0450270 |Prince George-Gladstone School TEOM 8615 364 5.8 1 3 7 30 40 204 87 26 8 90 91 91 92
0450307 |Prince George-Plaza 400 TEOM 8505 360 7 1 9 37 49 166 73 30 13 90 89 91 90




2014 PM, s Summary

R Percentiles (1h) Maximum | Percentile (24h) | No. Days Valid Days Per Quarter

Station ID Station Name T No. Hours| No. Days | Mean >25
ype 25th | 50th | 75th | 98th | 99th | 1h [ 24h 98th pg/m* | @ Q2 a3 Q4
E216667 |Quesnel-Maple Dr. TEOM 8577 363 8.3 1 4 10 46 58 318 101 40 23 89 91 92 91
E208096 |Quesnel-Sr. Secondary TEOM 8191 346 8.4 2 5 11 39 50 305 79 39 13 90 82 84 90
E228064 |Quesnel-W. Correlieu TEOM 4944 208 . . . . . . 317 121 . 5 90 91 27 0
E207417 |Richmond South FEM 8214 337 6 3 5 7 21 26 45 25 18 0 85 84 90 78
E232246 |Richmond-Airport FEM 8562 352 6.4 3 5 8 22 26 43 26 17 1 85 90 87 90
E221821 |Port Alice-Rumble Beach Hospital FEM 7805 323 9.4 4 7 11 37 45 97 63 26 8 90 63 86 84
E206589 |Smithers FEM 8477 349 8.2 2 5 10 41 49 117 33 29 16 90 91 84 84
0310172 [Squamish FEM 8065 336 5.8 2 5 8 20 23 38 20 14 0 88 84 73 91
E206271 |Surrey East FEM 8052 331 59 3 5 8 18 21 40 22 16 0 73 75 92 91
E230557 |Telkwa FEM 8238 343 10.7 2 5 13 55 66 176 50 34 28 90 77 84 92
M107028 [Terrace-BC Access Centre TEOM 7567 318 . . . . . . 33 15 . 0 46 90 91 91
E283549 [Tsawwassen FEM 8597 356 5.1 3 4 6 16 19 64 22 13 0 89 85 91 91
E269223 |Vanderhoof FEM 8277 349 115 3 7 14 50 60 181 69 40 44 85 89 85 90
E249492 (Vernon TEOM 8583 360 6.9 3 6 9 21 26 73 38 19 4 90 91 87 92
E231866 |Victoria-Topaz FEM 8737 365 6.3 3 5 8 23 30 62 27 18 1 90 91 92 92
E227431 |Whistler FEM 8377 351 5.3 1 3 7 25 31 70 23 17 0 90 85 91 85
0550502 |Williams Lake-Columneetza TEOM 8433 353 6.1 1 4 7 28 41 181 90 24 7 89 91 89 84




2014 Ozone Summary

Percentiles (1h) Daily 8h Max % Valid Hours Per Quarter

Station ID Station Name No. Hours| No. Days [ Mean Max 4th

25th 50th 75th 98th 99th Max . Ql Q2 Q3 Qa

Highest

E289309 |Abbotsford-Airport 8508 355 20.9 10 21 32 45 49 75 68 52 88 89 87 91
E238212 |Abbotsford-Mill Lake 8409 350 20.0 9 20 31 46 50 80 69 54 82 89 89 90
E293810 |Agassiz 8589 360 20.3 9 20 30 48 55 82 72 60 90 89 92 89
0310177 |Burnaby-Kensington Park 8583 359 16.8 7 16 26 40 43 58 47 44 89 88 92 90
E206270 |Burnaby Mtn 8608 362 29.4 23 30 36 48 50 68 62 51 90 90 92 90
E207418 |Burnaby South 8506 354 17.4 9 17 26 39 41 50 43 41 84 90 92 88
E286369 |Castlegar 7898 335 17.8 8 17 26 44 46 57 49 46 85 83 78 89
E220891 |Chilliwack 7276 305 17.7 7 17 27 44 a7 77 65 51 34 89 90 92
E240337 |Colwood 8330 359 23.5 13 25 34 46 a7 66 62 49 89 90 91 89
E242892 |Coquitlam 8616 362 16.9 6 15 27 44 a7 72 59 51 90 90 90 92
E285829 |Courtenay 8357 362 19.1 8 19 29 43 45 54 50 46 90 90 91 91
D277329 |Duncan-Cairnsmore 8354 361 18.6 6 18 30 44 a7 61 54 50 88 91 91 91
E223756 |Hope Airport 8316 345 19.7 7 18 31 49 55 86 73 62 74 90 90 91
0605008 |Kamloops-Federal Building 8341 361 19.6 8 19 30 46 49 65 57 51 90 89 90 92
0500886 |Kelowna 8164 349 22.3 12 22 31 47 49 67 58 52 90 87 84 88
E209178 |Langley 8301 342 21.2 11 22 31 46 49 68 55 52 86 83 86 87
E232245 [Maple Ridge 8455 352 19.2 8 19 29 45 50 84 67 54 89 90 82 91
E229797 |Nanaimo 8316 357 21.2 14 22 28 39 41 61 55 43 87 90 89 91
E258315 |Nelson 8300 358 19.1 12 18 26 40 42 51 a7 43 84 91 91 92
E207723 |North Delta 8601 360 18.1 8 18 27 42 a4 55 49 45 88 90 91 91
E209177 [N. Vancouver-Mahon Park 8520 357 16.5 6 16 25 40 43 61 54 44 88 87 92 90
0310179 |N. Vancouver-2nd Narrows 8421 349 14.9 6 13 22 37 39 54 41 41 83 89 89 88
E232244 |Pitt Meadows 8598 361 18.2 5 18 29 a4 a7 76 58 49 88 90 91 92
E273483 |Port Alberni 7673 329 17.8 9 17 25 40 41 55 52 42 60 89 89 91
0310162 |Port Moody 8509 354 13.9 2 11 24 41 a4 62 49 45 88 89 86 91
0450307 |Prince George-Plaza 400 8197 345 20.9 8 21 32 46 48 73 58 52 84 84 89 88
E208096 |Quesnel-Senior Secondary 7862 338 18.3 5 15 30 50 52 75 63 54 90 81 91 76
E207417 [Richmond-South 8536 357 17.4 4 17 28 43 45 56 47 46 89 88 91 89
0310172 |Squamish 8589 351 17.7 7 17 27 42 a4 61 53 49 90 87 85 89
E206271 (Surrey East 8607 361 20.7 11 21 30 44 46 65 54 46 89 90 91 91
E283549 |Tsawwassen 8078 333 22.1 14 22 31 43 45 59 49 45 70 87 90 86
E232246 [Richmond-Airport 8526 356 16.9 5 16 27 41 43 55 46 44 85 90 90 91
0310175 |Vancouver-Dwtn 8525 358 8.7 2 5 13 32 34 45 37 36 89 88 89 92
E249492 |Vernon 8362 362 18.8 7 17 30 45 a7 76 53 49 90 89 91 92
E231866 |Victoria-Topaz 8312 357 21.0 11 21 31 44 46 54 49 47 87 90 91 89
E227431 |Whistler 8631 359 21.7 10 21 32 a7 49 60 56 53 90 89 91 89




2014 NO, Summary

Percentiles (1h) Daily 1h Max % Valid Hours Per Quarter
Station ID Station Name No. Hours| Mean Max 98th No. Days
25th 50th 75th 98th 99th X Qi1 Q2 Q3 Q4
Percentile | >100 ppb
E289309 Abbotsford-Airport 8488 6.4 2 5 9 20 23 31 29 0 2108 2111 2122 2147
E238212 Abbotsford-Mill Lake 8322 8.4 4 7 12 25 29 47 35 0 1977 2130 2127 2088
E293810 Agassiz 8612 7.2 3 6 10 21 23 36 29 0 2123 2143 2172 2174
E206270 Burnaby Mtn 8491 6.8 3 6 9 22 26 41 35 0 2130 2144 2087 2130
E207418 Burnaby South 8507 14.0 8 12 19 35 38 53 44 0 2082 2149 2166 2110
0310177 Burnaby-Kensington 8506 11.5 6 10 15 31 33 50 41 0 2115 2065 2162 2164
E222520 Campbell River 2218 . . . . . . 28 26 0 1661 557 0 0
E286369 Castlegar 8108 6.1 3 5 8 19 21 31 26 0 1977 1959 2087 2085
E220891 Chilliwack 8467 7.1 4 6 10 19 21 32 28 0 2121 2126 2158 2062
E240337 Colwood 7991 5.0 1 4 7 19 21 33 30 0 1989 1980 2032 1990
E242892 Coquitlam 8611 10.1 5 8 14 27 30 40 37 0 2129 2145 2162 2175
E285829 Courtenay 7572 5.0 2 4 7 16 19 34 24 0 1893 1956 1728 1995
E273443 Crofton-Escarpment 766 21 21 0 766 0 0 0
E220217 Crofton-Substation 1476 . . . . . . 25 20 0 1476 0 0 0
E277329 Duncan-Cairnsmore 8349 4.7 2 4 7 15 17 30 23 0 2053 2084 2107 2105
E223756 Hope 7319 . . . . . . 32 28 0 1852 2123 2150 1194
0605008 Kamloops-Federal Bldg. 8342 11.8 6 11 16 31 33 45 37 0 2062 2058 2110 2112
0500886 Kelowna 8180 6.7 3 5 10 21 23 35 30 0 2067 2008 2047 2058
E222778 Langdale 3690 . . . . . . 30 24 0 1938 1729 23 0
E209178 Langley 8253 6.2 3 5 8 21 24 34 30 0 2083 2001 2097 2072
E232245 Maple Ridge 8616 7.5 3 6 10 22 25 40 33 0 2125 2148 2174 2169
E302130 Mission 3459 . . . . . . 36 32 0 0 0 1289 2170
0310179 N Vancouver-2nd Narrows 8426 12.8 7 11 17 32 36 64 48 0 2081 2132 2073 2140
E209177 N Vancouver-Mahon Park 8498 12.4 6 10 17 32 34 43 40 0 2106 2091 2163 2138
E229797 Nanaimo 8230 5.8 2 5 8 18 20 30 26 0 2040 2080 2072 2038
E207723 North Delta 8595 13.8 6 11 19 37 40 80 45 0 2109 2147 2171 2168
E232244 Pitt Meadows 8563 7.8 3 6 11 24 28 46 34 0 2124 2142 2156 2141
0310162 Port Moody 8509 12.7 8 12 17 30 32 44 38 0 2114 2140 2111 2144
0220204 Powell River 8139 2.2 1 2 3 8 10 21 16 0 1989 2011 2099 2040
0450307 Prince George Plaza 400 8235 9.5 3 7 13 34 39 56 48 0 2046 2033 2089 2067
E208096 Quesnel Sr. Sec. 8162 8.9 4 7 12 31 34 44 39 0 2066 1900 2112 2084
E207416 Richmond South 8555 12.9 5 11 19 33 36 56 42 0 2120 2097 2171 2167
E232246 Richmond-Airport 8447 14.6 7 13 21 37 40 58 46 0 1966 2142 2169 2170
E206589 Smithers 6892 . . . . . . 30 24 0 934 2055 2069 1834
0310172 Squamish 8571 6.3 3 5 8 18 20 32 25 0 2119 2131 2145 2176
E206271 Surrey East 8405 8.8 4 7 12 28 31 a4 38 0 2119 2147 2171 1968
E283549 Tsawwassen 8399 6.9 3 5 9 25 27 38 31 0 2009 2087 2158 2145
0310175 Vancouver-Dwtn 8544 17.7 12 17 23 33 35 44 40 0 2115 2086 2169 2174
E249492 Vernon 8401 9.6 5 8 13 25 27 41 32 0 2059 2116 2116 2110
E231866 Victoria-Topaz 8278 8.4 4 7 11 25 28 41 35 0 2061 2062 2073 2082
E227431 Whistler Meadow Park 7685 92 21 0 1577 2175 2186 1747
0550502 Williams Lake-Columneetza 7477 29 24 0 1398 2073 1945 2061




2014 SO, Summary

Percentiles (1h) Daily 1h Max % Valid Hours Per Quarter
Station Name No. Hours | No. Days Mean Max AGLIEL No. Days
25th 50th 75th 98th 99th 99th Ql Q2 Q3 Q4
. >75 ppb
Percentile

Abbotsford Airport 8531 360 0.2 0 0 0 1 2 6 4 0 90 89 89 92
Abbotsford-Mill Lake 8383 353 0.2 0 0 0 1 2 6 5 0 84 91 90 88
Bessborough 7494 319 . . . . . . 9 7 0 86 86 58 89
Burnaby North 8596 365 1.7 0 1 2 7 9 35 20 0 90 91 92 92
Burnaby South 8513 358 0.6 0 0 1 3 3 8 6 0 86 91 92 89
Burnaby-Capitol Hill 8618 365 1.3 0 0 1 9 14 130 77 4 90 91 92 92
Burnaby-Kensington 8584 363 0.7 0 0 1 4 5 10 9 0 89 90 92 92
Castlegar 8110 347 1.9 0 0 1 18 23 61 43 0 85 83 88 91
Chilliwack 8498 360 0.1 0 0 0 1 1 21 3 0 85 91 92 92
Colwood 8345 363 0.7 0 1 1 3 3 6 5 0 90 91 90 92
Crofton-Escarpment 768 33 40 40 0 33 0 0 0
Crofton-Georgia Hts 7329 318 67 67 0 45 90 92 91
Crofton-Substation 1503 65 . . . . . . 41 41 0 65 0 0 0
Doig River 8302 359 0.1 0 0 0 1 1 5 4 0 89 90 91 89
Farmington-Community Hal| 6942 289 . . . . . . 8 6 0 55 81 85 68
Kamloops 8050 350 0.5 0 0 1 3 4 18 11 0 76 90 92 92
Kelowna 8131 346 0.3 0 0 1 1 1 2 2 0 90 84 85 87
Kitimat-Haisla Village 8697 365 0.2 0 0 0 1 2 12 8 0 90 91 92 92
Kitimat-Riverlodge 8307 361 0.3 0 0 0 3 4 28 21 0 90 88 91 92
Langdale 8347 363 1.1 0 1 1 4 6 19 11 0 90 91 91 91
Langley 8089 338 0.2 0 0 0 2 2 13 6 0 87 84 82 85
N. Vancouver-2nd Narrows 8517 360 14 0 1 2 7 9 22 16 0 88 90 92 90
N. Vancouver-Mahon Park 8547 363 0.8 0 0 1 5 6 19 13 0 90 90 92 91
Pine River-Hasler 8358 363 0.2 0 0 0 1 2 12 6 0 89 91 92 91
Pitt Meadows 8079 341 0.4 0 0 1 2 2 5 5 0 88 91 91 71
Port Alberni 8398 365 0.5 0 0 1 3 4 10 8 0 90 91 92 92
Port Alice-Rumble Beach 8386 364 6.3 1 2 6 51 69 197 159 24 90 91 91 92
Port Moody 8510 359 0.6 0 0 1 4 5 26 10 0 89 91 87 92
Prince George CBC Transmitl 8341 362 4.1 0 1 3 35 47 359 179 16 90 89 92 91
Prince George-Gladstone 8462 358 1.3 0 0 1 10 14 36 30 0 83 91 92 92
Prince George-Jail 8350 363 3.2 0 1 2 27 35 104 78 5 89 90 92 92
Prince George-Plaza 400 8266 358 2.3 1 1 2 16 22 71 52 0 89 88 91 90
Quesnel 8135 351 0.3 0 0 0 2 3 16 10 0 90 80 91 90
Richmond South 8564 362 0.4 0 0 1 2 2 6 5 0 90 88 92 92
Richmond-Airport 8510 361 0.6 0 1 1 2 3 6 5 0 90 91 88 92
Squamish 8331 342 0.7 0 1 1 2 2 7 5 0 90 79 81 92
Taylor-South Hill 8178 355 0.7 0 0 1 4 5 36 21 0 81 91 91 92




2014 SO, Summary

Percentiles (1h) Daily 1h Max % Valid Hours Per Quarter

Station Name No. Hours | No. Days Mean Max AGLIEL No. Days
25th 50th 75th 98th 99th 99th Q1 Q2 Q3 Q4

. >75 ppb

Percentile

Taylor-Townsite 6890 298 . . . . . 68 49 0 89 76 43 90
Trail-Butler Park 8308 361 8.8 1 3 64 89 277 165 83 90 87 92 92
Tsawwassen 8327 349 0.4 0 0 2 3 7 6 0 87 88 83 91
Vancouver-Dwtn 8114 342 1.6 1 6 7 19 13 0 71 87 92 92
Vancouver-Kitsilano 3263 138 9 8 0 90 48 0 0
Victoria-James Bay 6286 261 . . . . . . 131 76 3 0 88 87 86
Victoria-Topaz 8319 361 1 0 1 1 4 6 49 19 0 90 91 90 90




