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Summary

This annual report summarizes the air qualitymonitoring study was conducted from February to
monitoring data collected by the Lower Fraser ValleyApril, 2011.

(LFV) Air Quality Monitoring Network in 2011 and

describes the air quality monitoring activities and Visual Air Quality

programs conducted during the year. The main focu
is to report on the state of ambient (outdoor) air
quality in he LFV.

?/isual air quality (also known as visibility and haze)
can also be degraded in the LFV, causing local views
to become partially obscured. This haze may have
LFV Air Quality Monitoring Network different characteristics depending on the location.

In much of Metro Vancouver, pscially the more
The LFV Air Quality Monitoring Network includes 26urbanized areas to the west, the haze can have a
air quality monitoring stations located from brownish appearance due to emissions of nitrogen
Horseshoe Bay in West Vancouver to Hope. Metraxides from transportation sources. Further east in
Vancouver operates 22 stations in Metro Vancouverthe LFV impaired visibility is often associated with a
as well as 4 statits in the Fraser Valley Regionalwhite haze, which is due to smalarticles (PMs) in
District (FVRD) in partnership with the FVRD. the air that scatter light.

Air quality and weather data from all but one station Monitoring conducted for assessing visibility and
are collected automatically on a continuous basishaze includes continuous measurements of
OGN YyaYAGGSR G2 aSiNR + layiddhidzZPHNENE impdBtanR corfstfuemsOfor A Y
Burnaby, and stored innaelectronic database. The example, particulate nitrate, particulate sulphate,
data are then used to communicate air pollutant elemental carbonand organic carbon) and light
information to the public, such as through air quality scattering. Seven automated digital cameras are also
health index values. operated throughout the LFV to record views along
_ _ o . specific lines of sight. When these photographs are
Air  quality ~monitoring stations are located gxamined alongside the pollutant measurements,
throughout the LFV to provide an understanding Ofvisibility impairment an be related to pollution
the air quaity levels that residents are exposed t0 concentrations and their sources. The data being

most of the time. This report shows how these levelsggjlected provide important information to a muti
have varied throughout the region in 2011 and hOWagency initiative to develop a pilot visibility

these levels have changed over time. Trends in aimprovement strategy for the LFV.
quality measured by the Air Quality Monitoring
Network are sed to evaluate the effectiveness of
pollutant emission reduction actions undertaken as @
LI NI 2F aSiNR =z yO2 dzdS NI

Greenhouse Gas Management Plan.

Specialized Air Quality Monitoring

In addition to the fixed monitoring network stians,
Metro Vancouver deploys portable air quality §
stations and instruments to conduct specialized
monitoring studies. Specialized studies typicallyf G,
Ay@SaiaAalriS adzalLISOGSR LINRPotSY | NBIa
at the local, neighbourhood or community level. In Pollutants Monitored

2011, specialized studies were continued from

previous years in New Westminster, Surrey, and ifPollutants are emitted d the air from a variety of
the Burrard Inlet areas of Vancouver, Burnaby andluman activities and natural phenomena. Once

North Vancouver. In Port Coquitiam, a wood smokedirborne, the resulting pollutant concentrations are

s

62N GK2G aLlia
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dependent on several factors, including the weather,aAjr Quality Health Index (AQHI)

topography and chemical reactions in the

atmosphere. The Air Quality Health Index (AQHI), developed by
Environment Canada and Health Canada, has been in

Common air contaminantsincluding ozone (€, yse since 2008. The AQHI communicates the health

carbon monoxide (CO), sulphur dioxide {50 risks associated with a mix of air pollata to the

nitrogen dioxide (Ng), and particulate matter, are pyplic and provides guidance on how individuals can

widely ~monitored throughout the network. gagjust their exposure and physical activities as air

Particulate matter is composed of very smallpgiytion levels change. The AQHI is calculated every

particles that remain suspended in the air. Theg a hoyr using monitoring data from stations in the LFV.

further distinguished by their size, which is measuredcrrent AQHI levels in the LFVvesll as the AQHI

in units of a millionth of a metre (or micrometre). forecasts (for today, tonight and tomorrow) and

Particles with a diameter smaller than 10 aqditional information about the AQHI are available
micrometres are referred to as inhalable particulate 44-

(PMy), while those smaller than 2.5 micrometresar http://www.glrheglth.ca and_
termed fine particulate (P). Both PMo and PM s http://www.bcairquality.ca/readings/
concentrations are monitored at stations throughout
the LFV.

Other pollutants less widely monitored in the ‘i
network include ammonia, volatile organic S
compounds (VOC), and total reduced sulphurjs
compoundqTRS).

s and B.C.'s Air Quality Readings

Metro Vancouver, the Fraser Valley, and environs: Rir Quality Health Index (AQHI) Values
click on a station for detailed readings 429 dninns

(Cumesea

Maamum AQHI Forecast

® Whistier Meadow Park

4
MO b B

Priority Pollutants

Research indicates that adverse health effects car
occur at the air contaminant concentrations
measured in the LFV. Health experts have identifiec
exposure to ozone and particulate matter as being
associated with the most serisuhealth effects. . W
Ozone is a strong oxidant that can irritate the eyes, ;e [t AN

» Pitt Meadaws

nose and throat, and reduce lung function. PM i W0 S .
particles are small enough to be breathed deeply into ; i o e
the lungs, resulting in impacts to both respiratory o

and cardiovascular systemsorigterm exposure to ] ) o

these pollutants can aggravate existing heart and™ir Quality Objectives and Standards

lung diseases and lead to premature mortality.

» Abbotsford Central

Several pollutanspecific air quality objectives and

Of particular concern is the PMemitted from diesel ~Standards are used as benchmarks to elozrize air

fuel combustion in car, truck, marine, rail and aon guality. They include the federal Canadade

road engines. These particlest RA $a St  t andards|(feg gzone and particulate matter), Metro _
thought to contribute significantly to the health £ Y O2 dZSND& FYoASyd FANI jc
effects identified above. Reducing emissions fromProvincial objectives. As part of the 2005 Air Quality
RASaSt Sy3aaysa ia | LINManrgemest Planghealibgsedygmbient aiggliyyzg § N
diesel emission reduction program. New objectives were set for ozone D particulate matter

instrumentation for monitoring diesel particulatis  (PMes and PMg), sulphur dioxide (Sf) nitrogen
being added to the network. dioxide (NQ and carbon monoxide (CO), based on

the most stringent objectives at the time.
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In 2009, the provincial government established new 1207

air quality objectives for Pp4. The 24hour objective ] ! Short Term Peak(gi)
Aa ydZYSNROrtte GKS &l vYs$s a aSinNe TMYETUASNDA

objective, however compliance with Metro 80
+yO2dz@SNRa 202S00GAPS NBIJj|
the provincial objective allows for some exceedances

each year 40—

CKS LINPGAYOSQa | yydzd t 20 2f
cubic metre and annual planning goal of 6
micrograms per cubic metre are more stringent than
the annual objective previously set by Metro Figure S1: Nitrogen Dioxide Trend
Vancouver in 2005.

B B B B4 A B A

60

In the October 2011 Integrated Air Quality can i I Short-Term Peak(ugim3)
Greenhouse Gas Management Plan, Metro 0= Annual Average(ugim?)
Vancouver tightened its annual objectives for RM 407
aligning them with those set by the province in 2009
as well as adopting a one hour ozone objective of 82
parts per billion. 20

B B B e

Air Quality Advisories

Periods of degmed air quality can occur in the LFV
for several reasons, such as summertime smodrigure S2: Sulphur Dioxide Trend
during hot weather or smoke from forest fires. Air 4400
guality advisories are issued to the public when air
quality has deteriorated or is predicted to
deteriorate significantlywithin the LFV. In the last
ten years, the number of days when air quality
advisories were in place ranged from zero to as manyzooo—
as ten days annually. No air quality advisories were
issued in 2011. 1000~

I short-Term Peak (1g/n¥)

3000 «=@= Annual Average (1g/m®)

Regional Longerm Trends

0
Longterm regonal trends in air quality are the

trends observed within the LFV as a whole. They ar&igure S3: Carbon Monoxide Trend
determined by averaging measurements from ,
several stations distributed throughout the LFV.

Figures S1 to S4 show the average concentrationso- Il Short-Term Peak(ugim3)

«=@= Annual Average(ug/m3)

and the shoriterm peak concentrations of four
common air contaminants for the last two decades. , |
Average concentrations represent the ambient
concentrations that the region experiencesogh of
the time. Shorterm peak concentrations show the
relatively  infrequent  higher  concentrations
experienced forshort periods (on the scale of one o-
hour to one day). Specific locations may have_. .

experienced tren)(;)s thgt differ slightly fror)r/1 theeFIgure S4: Particulate Matter (PA) Trend
regional picture.

10
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Improvements have been made over the last twoRegionally awaged shortterm peak ozone trends
decades for most pollutants, including carbonare shown in Figure S6 and display year to year
monoxide (CO), nitrogen dioxide (NO sulphur variability. The severity of peak ozone episodes
dioxide (S@ and particulate matter (Pht). Both  greatly diminished in the 1980s, however shtatm
short-term peak and werage concentrations have peak ozone levels have been mainly unchanged
declined since the early nities for all these during the last two decadeslespite large reductions
pollutants. in emissions of pollutants thatontribute to ozone

o _ _ ~ formation.
Despite significant population growth in the region

over the same time period, emission reductions 257

i I short-Term Peak(ug/m3)
across a variety of sectors have brought about these 1 =8= Annual Average(ug/m3)
improvements. Impoved vehicle emission standards 20
and the AirCare program are largely responsible for 1
lower carbon monoxide (CO) and nitrogen dioxide 15
(NQ) levels. 7

Reduced sulphur in eroad and offroad fuels, the -
shutdown of two refineries in Metro Vancouver and 5_
reduced emissions from the cement industry have |
led to the measured improvements in sulphur ,_
dioxide (S@) levels. Emission reductions from light
duty and heavy duty vehicles, wood products sectorsFigure S5: Pk Trends
and petroleum refining have contributed to the

decline in PMslevels.

Note that Figure S4 shows lotgym PMs trends o port-Term Peak(pet)
from a single monitoring station with a long record of 1

non-continuous  filterbased  monitoring  (Port
Moody). The regional PM trends since 1999, when
continuous PMs monitoring became prevalent -
throughout the LFV, are illustrated in Figure S5. |HEENNEE B &
These data also indicate that peak PNevels have 20
been relatively constant in recent years, although
with some yeaito-year variability.

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

For ozone, the same improvements seen for other 0=
pollutants have not bee observed. In contrast, Figure S6: Ozone Trends

average regional ozone levels (Figure S6) have shown o )
a slight increasing trend. Research suggests thdP™going research indicates that the highest ozone

background ozone concentrations may be rising and€Vels are occurring in the eastern parts of the LFV

average levels. eastward over time. A study led by UBC researchers

was completed in 2011 to better understand ozone
in the LFV and to suggest the most effective
strategies to help reduce ozone levelBhese findings
are being incorprated into strategies in the new
Integrated Air Quality and Greenhouse Gas
Management Plan.
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GroundLevel Ozone 2011

2011.

Monitoring results for all ozone monitoring stations

peak ozone levels, as measureg the CanadaVide
Standard and maximum -Hour average values,
occurred in the eastern parts of Metro Vancouver
and in the FVR during sunny and hot weather.

Exceedances of the ozone objective have occurred i
the LFV every year between the years 2001 and
2009, but 2011 was the second consecutive year of
an improvement trend. In 2011, no objectives for
ozone were exceeded at any monitoring stations.
C2NJ GKS aS0O2yR @&SIN Ay

more stringent eight hour ozone objective was also
not excea@ed (not shown). Overall 2011 was notable
for its lower ozone levels relative to previous years
likely because of a lack of prolonged hot and sunny

n

is formed in the air from other contamantssuch
as nitrogen oxides (N and volatile organic
compounds (VOC). The highest concentrations
ozone are generally formed during hot sunny
weather.

NGOy emissions are dominated by transportatig
sources, with nearly 80% of the emissions com
from cars, trucks, marine vessels, andnmoad

engines.VOCare emnitted from natural_sources
te.g. BRsbicns fdnPVbdbftigraals Yigherdeks;
and solvent evaporation from industria
commercial and consumer products.

weather conditions that are conducive to producing
high ozone concentrations.

I Maximum 1-Hour Average Canada-Wide Metro Vancouver
Canada-Wide Standard Value Standard 1-Hour Objective
I Annual Average (65 ppb) (82 ppb)
Abbotsford-Mill Lake || NG I
chiiwack [ IIEGz<gG@ED I -
maple Ridge [ NGTGTGNGEGE] B <:
Langley —
Hope =
pitt Meadows || EEGE B
surrey East | INEGEED B
Coquitlam B
Burnaby Mountain - 55
North Delta - B
N. Vancouver-Mahon Park B s:
Tsawwassen s
vancouver-Kitsilano ||| EGz<3 B ::
Richmond South - B
Port Moody i so
Richmond-Airport B
N. Vancouver-2nd Narrows || EEEEGEE B
Burnaby-Kensington Park - 47
Burnaby South I3
L L L L L L L L
0 10 20 30 40 50 60 70 80

Concentration (ppb)

Figure S7: Ozone §P2011.
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Fine Particulate Matter (PMs) ¢ 2011 The year 2011 lacked the consecutive days of hot
' and sunny weather conditions that are conducive

Monitoring results for all P monitoring stations to secondary Pl formation. Similarly, the lack of
with sufficient data requirements are shown in  hot and dry weather resulted in a diminished forest
both Figure S8 and Sl stations were below fire season compad with the most recent years.
asSuNZ tyO2dzdSNDa I Y'Y dzbif the p8sP twcSyRdishestSedaned of th¥-fsr

micrograms per cubic metre and annual planning  objective were experienced in the LFV due to
goal of 6 micrograms per cubic metre. In addition,  forest fire smoke transported from outside the

A N w oA A 9~

G§KSNE 46SNB y2 SEOSSRLE YOS.@gmﬁ? aSUNR +I yO2dz@SNDA
24-hour PM s objective at any of the stations

*Metro Vancouver Metro Vancouver Metro Vancouver
Planning Goal (6 ug/m3) | | Annual Objective (8 ug/m3) 24-Hour Objective (25 ug/m3)

Langley 4.4 20.9

Richmond-Airport 4.2 20.3
Chilliwack 41
Abbotsford-Mill Lake 3.8
Richmond South 4.4
Vancouver-Kitsilano 4.3
*Hope 34
Surrey East 4.2
Port Moody 4,5
Pitt Meadows 4

Burnaby South 3.8

Tsawwassen 35

Burnaby-Kensington Park 3.6 I Maximum 24-Hour Average

I Annual Average

Horseshoe Bay 3.6

N. Vancouver-2nd Narrows 4.6

| I | | | | 1
10 15 20 25
Concentration (.g/m3)

o
(3]

* Data completeness criteria for the provincial annual average were not met at the Hope stationaniibal average
shown above for Hope was calculated from all available data for the year.

*aSGNR I y 02 dzd S NDng/miids alloyigériteyndasraionél ta@)efk to support continuous improvement.

Figure S8: Fine Particulate Matter (BN 2011.
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Fine particulate matter KM, 5) emissions are
dominated by transportatioryvood and natural
gasheating, and industrial sources. RMs also
formed by reactions of nitrogen oxidgNQy)

and sulphur dioxide (SPwith ammonia in the
air. PM,s produced in this manner igalled
secondary M, and accounts for a significar

percentage of PMsin summer.

Langley

N. Vancouver-2nd Narrows
Richmond-Airport

Hope

Pitt Meadows
Burnaby-Kensington Park
Chilliwack
Vancouver-Kitsilano
Burnaby South

Horseshoe Bay

All locations were also well below the Canadiae
Standard for PMs (Figure S9)lInsufficient PMs
data were available for several of the stations in
2011 to calculate the Canadiide Standard value
and therefore fewer sitions are shown in Figure
S9 than in Figure S8.

An exceedance of the Canaéde Standard for
continuous PMs concentrations has never been
measured in the LFV.

Canada-Wide
Standard (30 ug/m3)

Canada-Wide Standard Value

| | T | | | T | |
15 20 25 30
Concentration (ug/m3)

Figure S9: Fine Particulate Matter (BN) CanadaWide Standard 2011.
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Sulphur Doxide ¢ 2011

Monitoring results for all sulphur dioxide (80O
monitoring stations in 2011 are shown in Figure
S10. Sulphur dioxide measurements were below all
applicable objectives at lagtations throughout the
year.

Sulphur dioxide is formed primarily yb the
combustion of fossil fuels containing sulphur. The
largest sources in the LFV are marine vessels
(mainly oceargoing vessels) and the petroleum
products industry. As a result, the highest sulphur
dioxide levels are typically recorded near the
Burrard Inlet area. Away from the Burrard Inlet
area, sulphur dioxide levels are considerably lower.

Metro Vancouver Metro Vancouver

Annual Objective (30 ng/m3) 24-Hour Objective (125 ug/im3)

Metro Vancouver

1-Hour Objective (450 pg/m3)

Burnaby North
Burnaby-Capitol Hill
Burnaby-Kensington Park
N. Vancouver-2nd Narrows
N. Vancouver-Mahon Park
Port Moody
Vancouver-Kitsilano
Tsawwassen
Burnaby South
Richmond South
Richmond-Airport
Abbotsford-Mill Lake [JE]

Pitt Meadows

Langley m

I Maximum 1-Hour Average
[ Maximum 24-Hour Average

I Annual Average

Chilliwack [
I ' I ' I ' I ' | I
0 100 200 300 400 500
Concentration (ug/m3)
Figure S10: Sulphur Dioxide (§Q011.
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Nitrogen Dioxideg 2011

Results for nitrogen dioxide (N)Dmonitoring in As nitrogen dioxide emissions ad®minated by
2011 are shown in Figure S1All stations transportation sources, the highest average
experienced Jhour nitrogen dioxide averages that nitrogen dioxide concentrations are measured in
SNB 0St2¢ aSiNR =!I yO2 dzeNme depsplg Babickadza®as andyngagdpusy
SN 3Sa 6SNB | faz2 oSt 2rgads.aléwpNa@ncertratignd 2rezghSaenedawhere
annual objective at all stations with sufficient data  these influences are less pronounced, such as the
completeness. In recent years the highest average easten parts of Metro Vancouver and in the FVRD.
nitrogen dioxide levels were measured in

downtown Vancouver, in a dense urban

environment and close to a busy street. Figure S11

does not include data from this station due to a

temporary shut down during most of 2011.

Metro Vancouver Metro Vancouver
Annual Objective (40 ng/m3) 1-Hour Objective (200 ug/m3)

N. Vancouver-2nd Narrows 25
Tsawwassen
Vancouver-Kitsilano
Richmond-Airport
Richmond South

North Delta

Burnaby South

Burnaby Mountain

Port Moody

Surrey East

Coquitlam

Pitt Meadows
Burnaby-Kensington Park

N. Vancouver-Mahon Park

Chilliwack
Hope
Maple Rid
ape. idge I Annual Average
Abbotsford-Mill Lake I Maximum 1-Hour Average
Langley
| | ! | ! | ' '
0 40 80 120 160 200

Concentration (g/m3)

Figure S11: Nitrogen Dioxide (N2011.
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Carbon Monoxide; 2011

Carbon monoxide (CO) monitoring results 2911
are shown in Figure S1€arbon monoxide levels
were all well below the relevant Metroavicouver
air quality objectives atlhstations throughout the
LFV.The principle source of carbon monoxide
continues to be emissions from motor vehicles.

Richmond South

Richmond-Airport

Port Moody

N. Vancouver-2nd Narrows gl
Chilliwack [gEE

Vancouver-Kitsilano 353

N. Vancouver-Mahon Park 262 1642
Abbotsford-Mill Lake &l 1539

1254
1231

|
£y
pury

Coquitlam 251

Burnaby South 274 1094

Higher concentrations generally occur close to
major roads during peak traffic periods. Like
nitrogen dioxide, the highest average carbon
monoxide concentrations are measured in the
more densely trafficked areas and near busy roads.
Lower concentrations are observed where these
influences are less pronounced, such as the
suburban and rural parts of MatrVancouver and
the FVRD.

I Metro Vancouver 1-Hour Objective (30,000 pglm3! J

Metro Vancouver 8-Hour Objective (10,000 pglrn3)

3135
2337

2303

2212

2132

1972

Horseshoe Bay 992
Burnaby-Kensington Park 969 BN Maximum 1-Hour Average
[ Maximum 8-Hour Average
Tsawwassen 707 I Annual Average
H 182
L L L L L L L L AU L
0 500 1000 1500 2000 2500 3000 3500 4000 15000 30000

Concentration (ng/m3)

Note: The scale is broken in theaxis between 4,000 and 10,O®@/m3. The highest concentration measured is almost

ten times less than the objective threshold.

Figure S12: Carbon Monoxide (CO) 2011.
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Section A Introduction

This report summarizes data collected from air
guality stations in the Lower Fraser Valley (LFV) Air
Quiality Monitoring Network in 2011 and describes
the air quality moitoring activities and programs
conducted during the year. The focus is to report
on the state of ambient (outdoor) air quality in the
LFV.

Metro Vancouver maintains one of the most
comprehensive air quality networks in North
America serving a populatiorf 8.6 million with 26
air quality stations located from Horseshoe Bay in
West Vancouver to Hope. Pollutants monitored by
the network include both gases and particulate
matter. Common air contaminants include ozone
(Gy), carbon monoxide (CO), sulphur dii(SQ),
nitrogen dioxide (Ng and particulate matter.
These are all widely monitored throughout the
network.

Particulate matter consists of very small solid and
liquid material suspended in the air. This air
pollutant is characterized by size and mea&slin
units of a millionth of a metre, or micrometre (um).
Particles with a diameter smaller than 10
micrometres are referred to as inhalable
particulate (PMo), while those smaller than 2.5
micrometres are termed fine particulate (BM.
Both PM, and PM s concentrations are monitored
throughout the LFV.

Other pollutants monitored by the network include
ammonia, volatile organic compounds (VOC),
odourous total reduced sulphur compounds (TRS)
which are monitored primarily at stations near
Burrard Inlet, ad different forms of particulate
matter such as that typically emitted from diesel
engines.

Additional information Metro Vancouver collects
to help monitor air quality conditions includes
weather (meteorological) data and images
recording visual air quayji conditions (visibility).

Priority Pollutants

Research indicates that adverse health effects can
occur at air quality levels commonly measured in
the LFV. Health experts have identified exposure to
ozoneand particulate matter as being associated
with the most serious health effects. Ozone is a
strong oxidant that can irritate the eyes, nose and
throat, and reduce lung function. Fine particulate
(PMyg) is small enough to be breathed deeply into
the lungs, resulting in impacts to both respiratory
and cadiovascular systems. Loftgrm exposure to
these pollutants can aggravate existing heart and
lung diseases and lead to premature mortality.

Of particular concern is PMthat is emitted from
diesel fuel combustion in car, truck, marine, rail

and nonroad SY3AySad ¢KSa&S
taéuv INB 0StASOSR G2
health effects described above. Instrumentation

for PM, s measurement is in operation that can be
used to estimate the proportion of particles that
originate from dieskengines.

Analysis of samples collected at one station in
Metro Vancouver provides basic information about
the composition of PMs found in the LFV. More
detailed analysis of PM is conducted at two
further stations in the network, one in Metro
Vancouer and one in the FVRD. Chemicals
contained in the PMs samples collected at these
stations are identified and quantified at a federal
laboratory. These data can then be used to help
determine the emission sources contributing to the
PM, 5in the air.
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