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EXECUTIVE SUMMARY

This report summarises air quality monitoring 
data in New Brunswick for 2006.  The report is 
intended to provide a convenient summary of 
air quality results for general public information, 
with emphasis on air quality assessment in 
relation to existing air quality standards and 
objectives.  Long-term trend data are also 
presented for representative sites. 

Air quality has been monitored in New 
Brunswick since the 1960s, when several short-
term studies were carried out in Saint John.  
The emphasis on air monitoring has steadily 
increased over the years.  Air contaminants 
presently covered by provincial objectives were 
measured at 59 sites in 12 regional monitoring 
networks across the province during 2006.  
Acid rain was measured at 13 additional sites.  
Volatile organic compounds and mercury in air 
were also monitored at some locations.

This report presents summary statistics from all 
monitoring sites in the province, with additional 
statistical data (in chart form) in an Appendix.  
Details are also provided in the report on the 
quality assurance procedures used in the 
provincial air quality system. 

During 2006, there were no exceedances 
of New Brunswick air quality objectives for 
nitrogen dioxide or carbon monoxide at any 
of the provincial monitoring sites.  In 2006, 
exceedances of the 1-h standard for sulphur 
dioxide were lower in Saint John and Grand 
Lake than in 2005, and very infrequent in other 
networks.  Ozone exceedances occurred on 
two days for a total of three hours, only affecting 
the Fundy Park site.  Measurement of ground 
level ozone in Bathurst began in May 2006.  
The Campobello Island site operated by the 
state of Maine was closed at the end of the 
2005 season.  A few elevated values of  total 
reduced sulphur occurred in Saint John. Total 

reduced sulfur values showed improvement 
in the Miramichi area compared to 2005.  As 
for fine particulate matter, there were a total 
of three days when the daily average value of 
30 micrograms per cubic metre was exceeded 
(one in Miramichi and two in Edmunston).  All 
sites were below the Canada-wide Standard.  
Total volatile organic compounds concentrations 
in 2006 were lower at both Forest Hills and 
Champlain Heights, compared with 2005.
 
An examination of air quality trends at sites 
with long records indicates that since the late 
1970s and 1980s, air quality has improved 
for all pollutants currently being measured, 
with the possible exception of ground level 
ozone, for which no clear trend is apparent.  
Annual average levels of sulphur dioxide and 
total suspended particulate have decreased 
significantly over the past 15-20 years.  The 
long term levels of carbon monoxide and 
nitrogen dioxide have also decreased.    

Although acid deposition has generally declined 
since the early 1990s, its effects continue to be 
of concern in the province, particularly in south-
western districts.  Sulphate in precipitation, 
a key indicator of acid rain, was moderately 
higher in 2006 compared to 2005.  However, 
there has been little change in overall sulfate 
levels during the past decade.  

During 2006,  the mobile air quality monitoring 
vehicle was sited in Saint John, for most of the 
year, to investigate air quality in an area that 
is not represented by the existing monitoring 
network.  The data shows no exceedances of 
standards for total reduced sulfur and nitrogen 
dioxide whereas there was one exceedance for 
sulfur dioxide in February. 
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Feedback

We are interested in your opinions and 
feedback on this report.  All suggestions will 
be considered, and if possible, incorporated in 
future reports.  You may contact the Sciences 
and Reporting Branch at (506) 444-2644, by fax 
at (506) 453-2265 or e-mail Randy Piercey at 
Randy.Piercey@gnb.ca with any comments.
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1.INTRODUCTION

Thisreportsummarisesairqualityinformation
gatheredduring2006atmonitoringlocations
acrossNewBrunswick.Asummaryofdata
fromtheprovincialacidprecipitationnetworkis
alsoincluded.Thereportfocusesonambient
(i.e.outdoor)air,whichprovidesanindication
ofenvironmentalqualityintermsofairpollution.

AirqualityobjectivesusedinNewBrunswick
arelistedonthefollowingpage.Additional
informationonairqualitystandardsand
objectives,sourcesandeffectsofairpollutants,
andclimatechangeandairqualitymaybe
foundontheDepartmentoftheEnvironment
(DENV)websiteat:

http://www.gnb.ca/0009/0010-e.asp


2.MONITORINGNETWORKS

Compliancewithairqualityobjectivesor
regulatorystandardsisdeterminedby
monitoring,forthemostpartonacontinuous
basis.

Monitoringlocationsareselectedsothatthey
willprovideinformationwhichisrepresentative
ofthesurroundingarea.Incaseswherethere
isaknownpollutantsource,monitorsare
oftendistributedarounditinlocationswhere
theimpactisexpectedtobegreatest.Such
locationsaretypicallyselectedbasedonthe
resultsofcomputerdispersionmodels.These
arecomputerprogramswhichsimulatethe
behaviourofplumes,ordischargestreamsof
gasesastheyarereleasedfromsmokestacks.
Suchmodelstakeintoaccountthecomplete
varietyofweatherconditionswhichmaybe
experiencedintheareawherethestackis
located,aswellasthenatureofthelocal
landscape.

InNewBrunswick,largeindustrialemission
sources,suchaselectricitygenerating
stationsorpulpmills,arelegallyrequiredby
theDepartmentoftheEnvirornment(DENV)
tocarryoutambientairqualitymonitoring
asprescribedintheirApprovalstoOperate
undertheCleanAirAct.SuchApproval
conditionsalsodetailtherequiredequipment
specifications, locations and reporting 
frequency.Insuchcases,themonitoring
equipmentandmaintenanceprocedures
arecheckedperiodicallybyDENVstaffor
independentauditors,toensuretherequired
standardsforoperationandtechnicalaccuracy
arebeingmet.

Inthecaseofairpollutantswhichare
transportedlongdistances,andwhichmaybe
foundinrural,aswellasurbanareas,DENV
establishesandoperatesitsownmonitoring
sites.TheDepartmentalsomaintainssitesin
areaswheretherearemultiplelargeindustrial
emissionsources,suchasGreaterSaintJohn.

Additionally,thereare13provincialacid
precipitationmonitoringsiteaugmentedbyone
federally-operatedsiteinNewBrunswick(at
Harcourt,ineasternNewBrunswick).

Federalsupportisalsoprovidedforthe
operationofseveralotherairqualitymonitoring
sitesacrosstheprovince(throughtheNational
AirPollutionSurveillance(NAPS)program).

1
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InthefollowingtablearelistedNewBrunswick
AirQualityObjectivesfor5airpollutants:
carbonmonoxide,hydrogensulphide,nitrogen
dioxide,sulphurdioxideandtotalsuspended
particulate.TheseObjectivesareestablished
undertheCleanAirActthatincludesaprovision
forrequiredannualreportingtotheLegislative
Assemblyonachievementofairquality
objectives.

Thelocationofairqualitymonitoringsitesand
themainregionalandlocalnetworksareshown
inFigure1.Moredetailontheexactlocationof
eachsiteisprovidedinthefollowingsections.

Themajorindustryandurbannetworksare
identified.  Filled circles on the map indicate 
ruralozonesites.Theremainderindicate
ambientmonitoringlocationsforother
substancesincludingsulphurdioxide,nitrogen
dioxideandparticulates.

AsthereisnoNewBrunswickAirQuality
Objectiveforozone,theNationalObjectivesfor
ozoneareincludedbelow.

Elsewhereinthereport,referenceismade
tootherairqualitystandardsorobjectives

fromotherjurisdictions(provincial,nationalor
international)toaidintheinterpretationofair
qualityconditionsinNewBrunswick.

National Ambient Air Quality Objectives for Ozone (ppb)

Averaging period Desirable Level Acceptable Level Tolerable Level
1 Hour 51 82 153

24 hours 15 25 -
Annual - 15 -

New Brunswick Air Quality Objectives
Pollutant Averaging period

1 hour 8 hour 24 hour 1 year
Carbon monoxide 30 ppm 13 ppm

Hydrogen Sulphide 11 ppb 3.5 ppb

Nitrogen dioxide 210 ppb 105 ppb 52 ppb

Sulphur dioxide* 339 ppb 113 ppb 23 ppb

Total suspended particulate 120 micrograms/m3 70 micrograms/m3

* The standards for sulfur dioxide are 50% lower in Saint John, Charlotte, and Kings counties.



3.AIRQUALITYMONITORINGRESULTS
FOR2006

Resultsarepresentedforeachmonitoring
networkintheProvince.Thelocationsofthe
monitoringsitesareshownonregionalscale
maps.Thenumericresultsareshown
intables,andfurtherdetailsinchartform
appearinAppendixI.Explanatorynotesare
providedoneachnetwork,andadiscussionof
theresultsforeachnetworkisincluded.

3

A.SAINTJOHN

TheSaintJohnareahasthelongesthistory
ofairqualitymonitoringinNewBrunswick,
beginningin1961.Sincethattime,airquality
hasbeenmonitoredatmorethan30different
locationsinthecityandsurroundingarea.A
totalof16airqualitymonitoringsites,which
wereactivein2006,areshowninFigures2and
3.Figure3showsfournewsitesreportedfor
the first time in 2005, established in connection 
withtheColesonCovegeneratingstation.

150000 200000 250000 300000 350000 400000 450000 500000Figure1.LocationsofairqualitymonitoringsitesinNewBrunswick,
2006.
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Mostofthesesitesareelectronicallylinkedto
a central computer at the DENV central office 
inFredericton.Thesystemcommunicateswith
themonitorsaminimumofonceeachhour
andobtainsthelatestreadings.Thereadings
arethenaddedtotheexistingdataarchive
andsomeareusedtoprepareIQUA(Index
oftheQualityoftheAir)publicinformation
messages,aswellastodeterminethenature
ofanyabatementactionsrequiredbyindustries
ifconcentrationsriseabovepre-determined
triggervalues.Suchepisodecontrolsystems
are specified in various Approvals to Operate 
issuedtomajoremissionsourcesbythe
Department.

OntheCity’swestside,threemonitoringsites
fortotalreducedsulphurareoperatedbyIrving
PulpandPaperLtd.DENValsooperatesa
siteattheHillcrestBaptistChurchoffLancaster
Avenue,atwhichsulphurdioxide,totalreduced
sulphur,ozoneandparticulatematterare
monitored.IneastSaintJohn,foursitesfor
sulphurdioxideandoneforPM2.5areoperated
byIrvingOilLtd.,asrequiredbythecompany’s
operatingapproval,andresultsaresent
electronicallytotheDepartment’sdatasystem.

Tothewest,outsidethecity,NBPower
maintains sites at Grand Bay-Westfield (SO2),
Musquash(SO2),ManawagonishRoad(SO2
andPM2.5)andLorneville(SO2andPM2.5).
Thesesiteswereestablishedinlate2004and
reported for the first full year in 2005.

Figure2.AirqualitymonitoringsitesinSaintJohn,NewBrunswick,2006.
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A.2NitrogenDioxide

Therewerenoexceedancesofthe1-hour
objectiveof210ppbatanysites(ForestHills,
CustomsBuildingorChamplainHeightsSchool
orGrandviewWest2)in2006.Neitherwere
the24-hourobjective(105ppb)ortheannual
objective(52ppb)exceeded.AttheCustoms
site,averageconcentrationsweresimilarto
thoseseenin2005;howeverpeakvalues
reachedhigherlevelsinFebruaryandMarch.
AtForestHills,levelsweresimilartothosein
2005.ChamplainHeightsgenerallyhadvalues
similartoorslightlyhigherthanthoseseenat
ForestHillssite.

DENValsomaintainssitesatForestHillsand
ChamplainHeightsintheeasternsuburbs,and
attheCustomsBuildingintheuptownarea.
TheCustomssitehasmonitorsforozone,
sulphurdioxide,nitrogendioxideandcarbon
monoxide.AtForestHillstherearemonitorsfor
ozone,sulphurdioxide,nitrogenoxides,PM2.5
andvolatileorganiccompounds(VOCs).At
theChamplainHeightsSchool,sulphurdioxide,
totalreducedsulphur,nitrogendioxide,VOCs
andPM2.5aremeasured.

A.1CarbonMonoxide

ThispollutantismonitoredattheCustoms
Buildingsitetoprovidedatarepresentativeof
thecitycentre.Peakhourlyvaluesinevery
monthseldomexceeded2.0ppm,andthus
werewellbelowtheapplicableobjectiveof30
ppm.Therewerenoexceedancesofthe8-h
objectiveof13ppm.

Figure3.LocationsofNBPowerColesonCovenetworkairqualitymonitoring
sitesinNewBrunswick,2006.
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A.3SulphurDioxide

Exceedancesforsulphurdioxidearesum-
marisedinTable1.During2006,thenumber
ofexceedanceswassimilartoorlowerthan
2005.Mostoftheexceedancesoccurredatthe
GrandviewWestsite.However,unlike2005,
theannualaverage(7ppb)didnotexceedthe
objective(11ppb)atGrandviewWestduring
2006.In2006,19exceedancesofthe24-hour
objectiveoccurredattheMidwoodsiteoverone
24-hourperiodinApril.IntheColesonCove
Network,therewerenoexceedances.

A.3.1SulphurDioxideEpisodeControl

Anepisodecontrolprogramisinplaceto
preventambientsulphurdioxidereaching
undesirablyhighlevelsinSaintJohn.Control
actionsareinitiatedbymajorindustriesinthe
cityinresponsetomeasurementsmadeatthe
fixed monitoring sites.  

Asnotedearlier,thesecontrolactionsare
mademandatorybybeingincorporatedinto
therelevantApprovalstoOperateissuedby

DENV.Theepisodecontrolplansthemselves
aresubjecttocontinualreview.DENVmeets
regularlywithstaffofthemajorindustriesinthe
citytoreviewcomplianceinrespectofsulphur
dioxide.

Allexceedanceeventsareexaminedindetail
andanyshortfallsinthenatureandextentof
responseactionareaddressed.DENVstaff
sometimesrequestemissioncontrolactions
separate from or in addition to those specified in 
theepisodecontrolplans.Suchactionmaybe
warrantedduetounusualconditions,suchas
poordispersion,orduringperiodswhensmog
advisoriesareineffect.

Someofthewaysinwhichindustriesrespond
torisinglevelsofsulphurdioxideinclude
switchingtolowerornear-zerosulphur
fuels,andreducingproductionratesor
electricitygeneratingrate.Responseaction
isinitiatedwhenconcentrationsreach80ppb,
approximatelyhalfthe1-hourobjectiveof170
partsperbillion.

Midwood
Avenue

Champlain
Hts

Customs
Building

Forest
Hills

Forest
Products Hillcrest Grandview

West1
Silver
Falls

1HOUROBJECTIVE
2006 2 1 0 0 0 0 61 0
2005 0 3 0 1 0 0 135 4
2004 0 2 0 0 0 153 2
2003 1 0 1 2 0 153 10
2002 0 0 0 0 0 0
2001 1 0 0 0 0 4
2000 4 3 1 1 2 3
1999 0 0 2 4 0 0
1998 4 3 4 11 0 1
1997 0 0 4 33 9 3

24-HOUROBJECTIVE
2006 19 0 0 0 0 0 255 0
2005 0 0 0 0 0 0 331 16
2004 0 0 0 0 0 504 31
2003 47 0 23 3 0 429 117
2002 0 0 0 0 23 14
2001 4 0 0 0 0 47
2000 35 0 0 0 0 0
1999 0 0 25 25 0 0
1998 26 31 9 119 0 0
1997 47 0 7 216 59 52

Table 1.  Exceedances of provincial objectives for SO2 in Saint John, 1997-2006.



A.4Particulatematter

A.4.1PM10HighVolumeSampler

DENVoperatedaPM10highvolumesamplerat
theProvincialBuildingsiteuntilOctober2006
whenthesitewasclosed.Anewmonitoring
siteforcontinuousmeasurementofPM2.5will
beestablishedintheuptownareaofSaintJohn
in2007.

MonitoringresultsattheProvincialBuilding
werelowduring2006,withnoexceedancesof
theCalifornia/GVRD24-hourstandardof50
microgramspercubicmeter.

A.4.2PM2.5

ForestHills-TEOM

TheCanada-wide
StandardforPM2.5
is30micrograms
percubicmetre
(µg/m3)basedon
adaily24-hour
average.In2006,
therewerenodays
havingadaily
averageexceeding
30µg/m3.

ForestHills-BAM

Therewereno
dayswherethe
dailyaverage
exceeded30µg/m3during2006.However,
therewere16hourshavingarunning24-h
averageexceeding30µg/m3.Manyofthese
exceedancesoccuredinearlyJuly,atatime
whenelevatedPM2.5levelswererecordedat
othermonitoringsites,whichisindicativeofa
regionalhazeevent.Summarystatisticsare
showninTable2.

ChamplainHeights-BAM

ResultsaresummarisedinTable2.There
werenodaysduringtheyearhavingadaily
averageexceedingthe24-hCanada-wide
Standardof30µg/m3.

ColesonCoveNetwork-BAM

During2006,therewerenodayshavinga
dailyaverageexceeding30µg/m3atboth
LornevilleCemeteryandManawagonish
Roadsites(AppendixI).However,there
were16hourshavingarunning24-h
averageexceeding30µg/m3atLorneville
Cemeteryand3hoursatManawagonish
Road.SeenotetoForestHills(BAM).

A.5GroundLevelOzone

Ozonewasmonitoredatthreesitesinthe
cityduring2006:ForestHills,Customs

Buildingand
inwestSaint
JohnatHillcrest
Church.During
2006,therewere
noexceedances
ofthe1-hour
NationalAmbient
AirQuality
Objectivefor
ozoneof82
ppbintheSaint
JohnNetwork.
Statisticswere
alsocalculated
inreferenceto
theCanada-
wideStandard
forozone,which
isbasedona
maximumdaily
8-houraverage,
andissetat65

ppb.NoexceedancesoftheCanada-wide
Standardswererecordedin2006.

Furtherdetailsongroundlevelozonefollow
insection8,whereadditionalresultsforall
ozonemonitoringsitesaresummarised.

    TEOM and BAM

    Continuous monitoring of paticulate matter is routinely 
    carried out using two principal methods of measurement 
    referred to as TEOM and BAM.

    TEOM stands for tapered element oscillating microbalance.    
    The methods senses the change in mass of a filter, mounted 
    on a vibrating quartz rod (the tapered element).

    BAM stands for beta attenuation method.  This method
    directs a beam of beta radiation at a paper filter tape through   
    which the air sample is drawn.  The amount of weakening or  
    scattering of the beam can be related to the particle mass on 
    the tape.

    Although both methods provide useful results, they may not 
    be directly comparable.  Detailed intercomparison of 
    continuous particulate measurement methods is ongoing in 
    Canada, the US and around the world.

7
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Forest
Hills

(TEOM)

Forest
Hills

(BAM)

Hillcrest
(BAM)

Champlain
Hts(BAM)

Lorneville
(BAM)*

Manawagonish
Rd.(BAM)*

Annualaverage
(microgramsper
cubicmetre)

3.9 6.3 8.7 6.8 6.9 7.2

98thpercentile
value(Canada
widestandard
statistic)

13.3 20.7 23.4 14.7 21.3 19.9

Dailyaverage
>30micrograms/
cubicmetre

0 0 0 0 0 0

Hourswith
running24-h
average>30

0 16 0 0 16 3

Table 2.  Monitoring results for PM 2.5, Saint John Network, 2006.

A.6TotalReducedSulphur

Totalreducedsulphurismonitoredat
ChamplainHeightsbyDepartmentofthe
Environmentaswellasthreesitesoperatedby
IrvingPulpandPaper(Milford,IndianTownand
SherbrookeSt.).

During2006,therewereafewexceedances
ofobjectivesatChamplainHeightsinOctober

andDecember,andnoneelsewhere.Note:for
evaluationofTRSdata,andintheabsenceofa
specific objective for TRS, reference is made to 
theprovincialobjectivesforhydrogensulphide.
Resultssince1997aresummarisedinTable3.

* Coleson Cove Network
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Champlain
Hts Hillcrest IndianTown Milford Sherbrooke

St.
2006 1-h 7 M 0 0 0
2005 1-h 2 0 0 3 0
2004 1-h 3 M 0 0 0
2003 1-h 0 0 0 0 1
2002 1-h 0 2 0 0
2001 1-h 0 0 1 9
2000 1-h 3 2 0 4
1999 1-h 1 6 0 0
1998 1-h 17 29 23 16
1997 1-h 31 10 22 0

2006 24-h 21 0 0 0 0
2005 24-h 0 0 0 22 0
2004 24-h 0 M 0 19 0
2003 24-h 0 0 0 0 0
2002 24-h 0 11 0 0
2001 24-h 0 0 5 684
2000 24-h 18 47 12 29
1999 24-h 20 26 0 0
1998 24-h 258 277 136 157
1997 24-h 282 89 234 0

Table 3.  Exceedances of provincial objectives for TRS in Saint John, 1997-2006.

M = missing data
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A.7VolatileOrganicCompounds(VOCs)

VOCshavebeenmeasuredatForestHillsin
eastSaintJohnsince1992.Measurements
havealsobeenmadeforthesameperiodof
timeatPointLepreau,approximately40km
southwestofthecity.TheLepreausiteis
predominantlyupwindofSaintJohnandserves
asacontrolorreferencesite,representative
ofruralsouthernNewBrunswick.InJuly
2000,VOCsamplingwasbegunatChamplain
HeightsineastSaintJohn.Themonitoring
programforVOCsisacollaborativeone
betweenDENVandEnvironmentCanada.
DENVstaffmaintainthemonitoringsitesand
setuptheequipmenttotakesamples(normally
every6days).EnvironmentCanadaperforms
theanalysesonthecollectedairsamples.

SitesinSaintJohncollectone24-hoursample
every6daysandtheruralsiteatPointLepreau
collectsa4-hoursamplebeginningatnoon,
every3days.Allsamplesareanalysedforover
150compounds,whichincludeVOCswhich
areinvolvedintheformationofozone,aswell
asVOCswhichmaybeofinterestforother
reasons.Forexample,theymaybeindicators
ofvariouskindsofindustrialactivity,orthey
maybepotentiallyofconcernintheirownright
(forexample,substanceswhichareknownto
becarcinogenic,suchasbenzene).Some
otherVOCswhicharemeasuredarefound
atsimilarconcentrationsregionallyoreven
globally(suchasseveralCFCcompounds).
Thesesubstancesareofkeyinterestin
atmosphericresearch.

Therearenonationalambientairquality
standardsforVOCsinCanada.Resultscanbe
comparedagainstguidelinespublishedbyother
agencies,andexaminedovertimetolookfor
trends,aswellasdifferencesbetweensites.

Table4listsresultsfor2006forselectedVOCs,
comparedwithguidelinesrecommended
byvariousagencies.ThissubsetofVOCs
containscompoundswhichhavetraditionally
been classified as “air toxics”, and which are 
consideredpotentiallyharmfultohumanhealth.
The first line of the results table also shows the 
averageconcentrationtakingintoaccountall
VOCsmeasuredateachsite(totalVOC).

LevelsofVOCsmeasuredatChamplain
HeightsaretypicallyhigherthanatForestHills,
andthiswastruefor2006.Bothsiteshad
higherconcentrationsofmostVOCsthanthe
PointLepreausite.

FortheselectedVOCsforwhichguidelines
couldbereferenced,concentrationsatboth
monitoringsiteswerefoundtobebelow
thesetargetsatbothsites,inmostcasesbya
substantialmargin.Theannualguidelinefor
benzenepublishedintheUnitedKingdom(5
ppb)hasalong-termtargetof1ppb(EPAQS,
1994;HMSO,2000).TheSwedishguideline
is1.5ppbwithacompliancedateof2010
(SwedishEPA,2003).Benzeneisemittedfrom
motorvehiclesandisacomponentofgasoline.
In Saint John, the petroleum refinery and other 
industrieswouldalsocontributetoambient
concentrations.AdditionalanalysisofVOC
dataisincludedinsection8.
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Table 4.  Monitoring results for Volatile Organic Carbon, 2006.

VOC

Max24-haverages
(ppb) 24-h

guidelines
(ppb)

Annualaverages
(ppb) Annual

Guidelines
(ppb)Forest

Hills
Champlain

Hts
Forest
Hills

Champlain
Hts

#Point
Lepreau

TotalVOC 83.0 209.3 30.4 66.4 6.23

1,3butadiene 0.09 0.22 0.03 0.03 0.00 1(UK)

Benzene 1.18 1.92 0.26 0.59 0.06
5(UK)

1.5(Sweden)

Toluene 1.58 4.70
63*(WHO)(WHO)
106(AB)
524(ON)

0.37 1.30 0.07 10-100
(Sweden)

Ethylbenzene 0.25 0.89
4464*
(WHO)

227(ON)
0.06 0.24 0.01

Xylenes 0.74 2.32

1013
(WHO)

161(AB)
166(ON)

0.16 0.63 0.02

Styrene 0.03 0.03
56*(WHO)(WHO)

94(MB)
93(ON)

0.01 0.01 0.01

Chloromethane 0.72 0.67 3344(ON) 0.55 0.53 0.55
Vinylchloride 0.00 0.00 0.4(ON) 0.00 0.00 0.00

1,1dichloroethylene 0.00 0.00 0.00 0.00 --

Dichloromethane 0.31 0.35
792

(WHO)
62(ON)

0.06 0.06 0.60 100-250
(Sweden)

1,2dichloroethane 0.02 0.03 159
(WHO) 0.01 0.01 0.01 100-150

(Sweden)
Carbontetrachloride 0.11 0.11 0.4(ON) 0.09 0.09 0.09
1,2dichloropropane 0.01 0.00 0.00 0.00 --

Trichloroethylene 0.01 0.01 202(ON) 0.00 0.00 0.00 100-200
(Sweden)

1,1,2trichloroethane 0.00 0.00 0.00 0.00 0.00
Ethylenedibromide 0.00 0.00 0.4(ON) 0.00 0.00 --
Tetrachloroethylene 0.10 0.04 34(WHO)(WHO) 0.01 0.00 0.01

1,1,2,2
tetrachloroethane 0.00 0.00 0.00 0.00 --

Formaldehyde 2.17 11.27 52(ON) 0.65 1.88 --
Acetaldehyde 1.57 2.00 274(ON) 0.39 0.81 --

MTBE 3.20 8.88 0.14 0.32 --

Notes:Theguidelinesmarkedwithanasterisk(*)areforaweeklyperiod.AB=Alberta;ON=Ontario;MB
=Manitoba.Sources:WHO(WorldHealthOrganisation):1987,1994,1996&1997;Swedishstandards:
OECD,1995;SwedishEPA,2003.UKstandards:HMSO,2000.Alberta,Ontario,andManitoba:Provincial
EnvironmentDepartments.#DataatPtLepreauarecollectedfor4hoursamples,samplingeverythirdday,
startingatnoonAST.Theothersitesarebasedon24-hsamplesevery6thday.

Foradditionalinformation,seealsoTable27onpage52.
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A.8IndexoftheQualityoftheAir(IQUA)

TheIQUAsystemhasbeenusedinSaint
Johnforover25yearstohelpmakeairquality
monitoringresultseasiertounderstand.
Resultsforeachpollutantmeasurement
areexpressedonascalefrom1-100,and
classed as “good” (index 0 to 25), “fair” (26 
to 50), “poor” (51 to 100) or “very poor” (over 
100).Eachofthecategoriesisbasedonthe
NationalAirQualityObjectives.Forexample,
“good” air quality indicates that pollutants are 
in the “desirable” range as defined by the air 
quality objectives.  Values in the “fair” range are 
abovethedesirable,butbelowtheacceptable
objective.IQUAinformationisavailableviathe
DENVwebsite:

http://www1.gnb.ca/0355/0003/0000.asp

Thiswebpageisupdatedthreetimesperday.
IQUAinformationisalsoaccessiblebyphone
viarecordedmessage(dial6364991inthe
SaintJohnarea).Therecordedmessageis
updatedhourly.

Foreachhour,theIQUAindexiscomputedfor
eachpollutantmeasuredatthesite.Thevalue
reportedisthehighestofeachoftheindividual
values.Forexample,iftwopollutantsarein
the “good” range and one is in the “poor” range, 
thentheindexforthehourwouldbereported
as “poor”.  In addition, the pollutant responsible 
fordeterminingtheoverallindexvalueisusually
identified.

SummarystatisticsaregiveninTable5forthe
threedesignatedIQUAsitesinSaintJohn:
CustomsBuilding(uptown),ForestHills(east)
andWestsideStation(west).Table5shows
thenumberofhoursloggedineachIQUA
category.Itisapparentthatthevastmajorityof
the time, air quality was in the “good” category 
during2006(morethan98%ofthetime).The
percentage of hours in the “fair” range was less 
than2%atallsites,andtherewerenohours
recordedinthepoororverypoorcategories.

Good

(0-25)

Fair

(26-50)

Poor

(51-100)

VeryPoor

(over100)
ForestHiIls 98.5 1.5 0.0 0.0
Customs 99.2 0.8 0.0 0.0
WestsideSt. 98.8 1.2 0.0 0.0

 
T he IQUA  S ystem 

 
National Air Quality 
Objective 

 IQUA Level 
 

 
Exceeds Maximum 
Tolerable 

 
VERY POOR 

 

 
100 or more 

 
Exceeds Maximum 
Acceptable 

 
 

POOR 
 
 
 

 
51-100 

 
Exceeds Maximum 
Desirable 

 
FAIR 

 
 

 
26-50 

 
Lower than Maximum 
Desirable 

 
GOOD 

 
 

 
0-25 

   

 

 

Table 5.  IQUA Summary for Saint John sites, 2006.



B.MIRAMICHI

Therearethreemonitoringsub-networksinthe
Miramichiregion,onecentredontheUPMpulp
millemissionsources,anotheronNBPower’s
Millbankgasturbinegeneratingsite,anda
thirdoperatedbytheWeyerhaeuserCompany.

Pollutantsofconcerninthesenetworksinclude
hydrogensulphideandparticulates(UPM)plus
nitrogendioxideandsulphurdioxide(Millbank).

Figure4showsthelocationsofthesitesinthe
region.
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Figure4.AirqualitymonitoringsitesintheMiramichiRegion.
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B.1UPMNETWORK

B.1.1TotalReducedSulphur

Thecompliancesummaryfor2006iscontained
inTable6,whichalsoshowsresultsforeach
yearsince1997.
Note:forevaluationofTRSdata,andinthe
absence of a specific objective for TRS, refer-
enceismadetotheprovincialobjectivesfor
hydrogensulphide.

Thelargedecreaseinthenumberof
exceedancesattheKingGeorgeHighway
siteinrecentyearsisduetotheshutdown
ofthekraftpulpmillin2004.Therewere

no1-hexceedancesattheGroundwoodsite
during2006.However,therewasanincrease
inthenumberof24-hexceedancesatthe
Groundwoodsite.Theexceedancesatthe
GroundwoodsiteappeartobeduetoTRS
released from tidal flats during periods of low 
tide.

Groundwood KingGeorgeHwy
2006 1-h 0 1
2005 1-h 4 3
2004 1-h 0 142
2003 1-h 2 56
2002 1-h 0 23
2001 1-h 1 90
2000 1-h 0 598
1999 1-h 5 488
1998 1-h 9 410
1997 1-h 3 429

2006 24-h 163 23
2005 24-h 0 61
2004 24-h 74 1149
2003 24-h 5 491
2002 24-h 0 232
2001 24-h 4 772
2000 24-h 0 2219
1999 24-h 9 2497
1998 24-h 25 1636
1997 24-h 0 2105

Table 6.  Exceedances of provincial objectives for TRS 
                in Miramichi, 1997-2006.



TotalSuspendedParticulate

TherewerenoexceedancesoftheTSPstan-
dardof120microgramspercubicmetreatany
ofthethreestationsinthenetworkduring2006.
Resultssince1997areshowninTable7.De-
tailedresultsareshowninAppendixI.

B.2MILLBANKNETWORK

ThetwositesatMillbank(RockcliffandLower
Newcastle,seeFigure4)arepositionedto
assesstheimpactofNBPower’sgasturbine
generatingstation.Thepollutantsmonitored
includesulphurdioxide,nitrogendioxideand
TSP(Rockcliffonly).Since1997,therehave
beennoexceedancesforSO2,NO2orTSP
loggedinthisnetwork.

B.2.1Nitrogendioxide

Therewerenoexceedancesofthe1-houror
24-hourobjectiveateithermonitoringsitein
2006,andmonthlymeanswereallverylow.
Monthlyresultsfor2006areshowninAppendix
I.

B.2.2Sulphurdioxide

Therewerenoexceedancesofthe1-houror
24-hourobjectiveateithersiteinthenetwork.
Themonthlymeanswerealsoverylow.Monthly
resultsareshowninAppendixI.

B.2.3.TotalSuspendedParticulate

Noneofthemeasurementsmadeatthe
Rockcliffsiteexceededthe24-hourobjectiveof
120microgramspercubicmetrein2006,and
almostallvalueswerewellbelowtheobjective.
DetailedresultsaregiveninAppendixI.
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Groundwood KingGeorge
Hwy SouthEsk

2006 24-h 0 0 0
2005 24-h 0 0 0
2004 24-h 0 0 0
2003 24-h 0 0 0
2002 24-h 0 2 0
2001 24-h 0 0 0
2000 24-h 0 0 0
1999 24-h 0 0 0
1998 24-h 0 0 0
1997 24-h 0 0 0

Table 7.  Exceedances of standards for TSP, Miramichi, 1997-2006.
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B.3WEYERHAEUSER

B.3.1TotalSuspendedParticulate

Weyerhaeuseroperatesamanufacturingplant
fororientedstrandboard,locatedonthesouth
shoreoftheMiramichiRiver.Twositesare
maintainedbythiscompanyforTSP,oneat
MorrisonCoveandoneattheFirePondssite.
Thesamplingschedulein2006waseverysixth
day.

During2006,therewasoneexceedanceofthe
24-hstandardof120microgramspercubicme-
treattheFirePondssiteinJuly(Table8).The
annualobjectiveof70microgramspercubic
metrewasnotexceededateithersite.

B.3.2PM2.5

Fineparticulate(PM2.5)wasmeasured
continuouslyattwosites:FirePondsand
HayLane(seeFigure4).Monitorsatthese
sitesusethebetaattenuation(BAM)method.
ResultsaresummarisedinTable9.

Bothsitesexceededthedailyaverageof30
microgramspercubicmetreonSeptember
17, 2006, due largely to the influence of forest 
fires in Ontario affecting the Maritime region 
(seepage31onAirQualityAdvisory).Data
aresummarisedindetailinAppendixI.

FirePonds HayLane
Annualaverage
(microgramspercubic
metre)

7.2 5.9

98thpercentilevalue
(Canadawidestandard
statistic)

19.1 17.3

Dailyaverage>30
micrograms/cubicmetre 1 1

Hourswithrunning24-h
average>30 2 12

MirviewSubdiv. MorrisonCove FirePonds

2006 24-h 0 1
2005 24-h 0 1
2004 24-h 0 0
2003 24-h closed 1 2
2002 24-h 1 0
2001 24-h 0 1
2000 24-h 0 1

Table 8.  Exceedances of provincial objectives for TSP, Weyerhaeuser, Miramichi, 2000-2006.

Table 9.  Monitoring results for PM2.5, Weyerhaeuser Network, Miramichi, 2006.



C.GRANDLAKE-NBPOWER

Figure5showsthelocationsofthefour
monitoringsitesinthisnetwork.Theseare
sitedtomonitortheeffectsoftheGrandLake
coal-fired electrical generating station and 
associatedactivities.Thefourmonitoringsites
areoperatedbyNBPowerandeachmeasures
sulphurdioxideandTSP.

C.1Sulphurdioxide

In2006,therewasnoexceedancesofthe
1-hstandardof340partsperbillionatany
sites.The24-hstandardof113ppbwasnot
exceededatanysite.Compliancestatisticsfor
SO2since1997areshowninTable10.

C.2TotalSuspendedParticulate

In2006,therewerenoexceedancesofthe
24-hourstandardof120microgramspercubic
metreinthisnetwork.Completeresultsare
giveninAppendixI.Compliancestatisticsfor
TSPsince1997areshowninTable11.
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Figure5.AirqualitymonitoringsitesintheGrandLakeNetwork.
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BaileyPt. CoxPt. Flowers
Cove

Newcastle
Centre

2006 1-h 0 0 0 0
2005 1-h 0 0 0 1
2004 1-h 1 0 1 6
2003 1-h 1 0 2 5
2002 1-h 0 0 3 3
2001 1-h 0 2 0 0
2000 1-h 0 0 0 2
1999 1-h 0 0 0 4
1998 1-h 0 1 0 5
1997 1-h 0 0 2 3

2006 24-h 0 0 0 0
2005 24-h 0 0 0 0
2004 24-h 0 0 0 0
2003 24-h 0 0 0 0
2002 24-h 0 0 0 0
2001 24-h 0 0 0 0
2000 24-h 0 0 0 0
1999 24-h 0 0 0 0
1998 24-h 0 0 0 0
1997 24-h 0 0 0 0

BaileyPt. CoxPt. Flowers
Cove

Newcastle
Centre

2006 24-h 0 0 0 0
2005 24-h 0 0 0 0
2004 24-h 0 0 0 0
2003 24-h 0 0 0 0
2002 24-h 0 0 0 0
2001 24-h 0 0 0 0
2000 24-h 0 0 0 0
1999 24-h 0 0 1 0
1998 24-h 0 0 0 0
1997 24-h 0 0 0 0

Table 10.  Exceedances of provincial objectives for SO2, NB Power Grand Lake Network,                                                     
                                                               1997-2006.

Table 11.  Exceedances of provincial objectives for TSP, NB Power Grand Lake Network, 
                                                                1997-2006.
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Figure6.AirqualitymonitoringsitesinEdmundston.

D.EDMUNDSTON–FRASERINC.

Figure6showsthelocationsofthemonitoring
sites,locatedprimarilytomonitortheimpactsof
theFraserInc.pulpmill.

D.1SulphurDioxide

TherewerenoexceedancesofSO2objectives
inthisnetworkduring2006.Compliancestatis-
ticsforSO2since1997areshowninTable12.
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of30microgramspercubicmetre.Statistics
areshowninTable13andadditionalresults
areshowninAppendixI.

Cormier
School St.Mary

2006 1-h 0 0
2005 1-h 0 0
2004 1-h 0 0
2003 1-h 0 0
2002 1-h 0 0

2006 24-h 0 0
2005 24-h 0 0
2004 24-h 0 0
2003 24-h 0 0
2002 24-h 40 0

Cormier

Annualaverage(microgramsper
cubicmetre) 7.8

98thpercentilevalue(Canada
widestandardstatistic) 23.3

Dailyaverage>30micrograms/
cubicmetre 2

Hourswithrunning24-haverage
>30 80

Table 12.  Exceedances of provincial objectives for SO2, Fraser 
                           Edmunston Network, 2002-2006.

Table 13.  Monitoring results for PM2.5, Fraser, Edmunston, 2006.

D.2PM2.5

Continuous fine particulate measurements 
(TEOM)beganattheCormiersiteinJune
2000.

In2006,thereweretwodays,oneinJanuary
andoneinFebruary,havingadailyaverage
exceedingtheCanada-wideStandard



E.BELLEDUNE

Thereareanumberofmonitoringsitesinthe
Belleduneregion.Fourofthesearelocatedfor
theassessmentofemissionsfromtheXstrata
complex,formerlyNorandaInc.Brunswick
Smelter.  A further five monitors are operated 
for the assessment of NB Power’s coal-fired 
electricalgeneratingstation.

Figure7showsthelocationsofallthe
monitoringsitesintheregion.
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E.1Xstrata

AllsitesintheXstratanetworkmonitorsulphur
dioxide,andthreealsomeasureTSP.

E.1.1Sulphurdioxide

In2006,therewasoneexceedanceofthe1-h
objectiveateachoftheBoulayandTownsite
locations.CompliancestatisticsforSO2since
1997areshowninTable14.

E.1.2TotalSuspendedParticulate

In2006,therewerenoexceedances.Compli-
ancestatisticsforTSPsince1997areshownin
Table15.
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Figure7.AirqualitymonitoringsitesintheBelleduneNetwork.
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Note:In2003,datawereavailableonlyfortheperiodJanuary-June.

Year
Objective Airstrip Boulay Chalmers Townsite

2006 1-h 1 0 1
2005 1-h 0 1 1
2004 1-h 0 0 0
2003 1-h Closed
2002 1-h 4 1 3 0
2001 1-h 26 4 2 0
2000 1-h 4 2 1 1
1999 1-h 10 1 1 1
1998 1-h 4 4 7 2
1997 1-h 2 1 0 3

2006 24-h 0 0 0
2005 24-h 0 0 0
2004 24-h 0 0 0
2003 24-h Closed
2002 24-h 0 0 0 0
2001 24-h 0 0 0 0
2000 24-h 0 0 0 0
1999 24-h 29 0 0 0
1998 24-h 12 0 0 0
1997 24-h 0 0 0 0

Year Objective Airstrip Boulay Chalmers Townsite

2006 24-h 0 0 0
2005 24-h 0 0 0
2004 24-h 0 0 0
2003 24-h Closed
2002 24-h 0 0 0
2001 24-h 0 0 0
2000 24-h 1 0 1
1999 24-h 1 0 0
1998 24-h 0 0 0
1997 24-h 0 0 0

Table 14.  Exceedances of provincial objectives for SO2, Xstrata, 1997-2006.

Table 15.  Exceedances of provincial objectives for TSP, Xstrata, 1997-2006.



E.2NBPOWER

There are five sites in this network, all of which 
monitorforsulphurdioxide.Twositesalso
monitornitrogendioxide.

E.2.1Sulphurdioxide

During2006,therewasoneexceedanceat
eachoftheBelleduneEastandMunicipalHall
sites.CompliancestatisticsforSO2since1997
areshowninTable16.
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E.2.2Nitrogendioxide

ThiscontaminantismeasuredatBelledune
EastandMunicipalHall.Therewereno
exceedancesoftheapplicable1or24-hour
objectivesin2006ateitherlocation.There
havebeennoexceedancesofNO2recordedin
thisnetworksince1997.

Year Objective Belledune
East

Jacquet
River Madran Municipal

Hall
Pointe
Verte

2006 1-h 1 0 0 1 0
2005 1-h 0 3 0 0 0
2004 1-h 0 0 0 0 0
2003 1-h 3 0 0 1 0
2002 1-h 4 0 0 0 1
2001 1-h 2 0 0 1 0
2000 1-h 2 0 0 1 0
1999 1-h 1 0 0 0 0
1998 1-h 4 0 0 0 0
1997 1-h 1 0 0 0 0

2006 24-h 0 0 0 0 0
2005 24-h 0 0 0 0 0
2004 24-h 0 0 0 0 0
2003 24-h 0 0 0 0 0
2002 24-h 0 0 0 0 0
2001 24-h 0 0 0 0 0
2000 24-h 0 0 0 0 0
1999 24-h 0 0 0 0 0
1998 24-h 0 0 0 0 0
1997 24-h 0 0 0 0 0

Table 16.  Exceedances of provincial objectives for SO2, NB Power Belledune 
                                                   Network, 1997-2006.
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F.DALHOUSIE–NBPower

Figure8showsthelocationsofthesitesinthe
region.Thesitesinthisregionareoperatedto
monitortheeffectsoftheNBPowerDalhousie
electricalgeneratingstation.Sixsitesmeasure
sulphurdioxide.Oneofthesesitesalso
monitorsforTSP,andthereisoneadditional
TSPsite(7sitesinall).Becauseofpotential
pollutiontransportacrosstheBayofChaleur,
oneofthestationsislocatedintheprovinceof
Québec.

F.1Sulphurdioxide

Compliancewiththeapplicable1-hour,24-
hourandannualobjectiveswas100%atall
sitesin2006.Detailedsummariesaregivenin
AppendixI.Therehavebeennoexceedances
ofSO2recordedinthisnetworksince1997.

Figure8.AirqualitymonitoringsitesintheDalhousieNetwork.

F.2TotalSuspendedParticulate

TSPwasmeasuredattheCoalBermand
DalhousieTowersites.Resultsareshownin
AppendixI.Noneoftheindividualreadings
obtainedwasabovethe24-hourobjectiveof
120microgramspercubicmetrein2006,and
theannualgeometricmeanswerealsobelow
10microgramspercubicmetre(thestandardis
70microgramspercubicmetre).Therehave
beennoexceedancesofTSPrecordedinthis
networksince1997.
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G.ATHOLVILLE-AVCELLINC.

G.1Sulphurdioxide

AVCellInc.operatesapulpmillinAtholville,
andmaintainstwoassociatedambientair
monitoringsites,BoomRoad(tothewestofthe
mill)andBeauvista(east).Sulphurdioxideis
measuredatbothsites.

Complianceduring2006was100%withno
exceedancesofthe1-hourobjective(340ppb),
24-hobjective(113ppb)ortheannualobjective
(23ppb)ateithersite.Compliancestatistics
forSO2since1999(whenthenetworkwas
established)areshowninTable17.

H.BATHURST

H.1Groundlevelozone

OzonemonitoringwasaddedinMay2006.
Therewerenoexceedancesofthenational1-
hourobjectiveforozoneduring2006.

H.2PM2.5

2006wasthesecondyearofoperationforthe
siteatRoughWatersDrive.Concentrations
werelowthroughouttheyear.Resultsare
summarisedinTable18.
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Table 18.  Monitoring results for PM 2.5, Bathurst, 2006.

RoughWatersDrive(TEOM)

Annualaverage(microgramsper
cubicmetre) 3.4

98thpercentilevalue(Canada
widestandardstatistic) 11.2

Dailyaverage>30micrograms/
cubicmetre 0

Hourswithrunning24-haverage
>30 0

Table 17.  Exceedances of provincial objectives for SO2, 
                         AV Cell Network, 1999-2006.
Year Objective BoomRd(W) DairyQueen(E)
2006 1-h 0 0
2005 1-h 0 0
2004 1-h 0 0
2003 1-h 0 0
2002 1-h 0 0
2001 1-h 0 0
2000 1-h 1 0
1999 1-h 0 3

2006 24-h 0 0
2005 24-h 0 0
2004 24-h 0 0
2003 24-h 0 0
2002 24-h 0 0
2001 24-h 0 0
2000 24-h 0 0
1999 24-h 0 0
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I.FREDERICTON

TheFrederictonsiteisonAberdeenStreet,
in an area representative of the “downtown” 
residentialandbusinessdistrict.Thesiteisalso
consideredrepresentativeofawiderareafor
pollutants,suchasozone,whichareregionalin
nature.

I.1Carbonmonoxide

Noexceedancesofthe1-houror8-hour
objectives(respectively30ppmand13ppm)
wererecorded.Peakvaluestendtobehigher
inthecoldermonthsthanduringthesummer.
TherehavebeennoexceedancesofCOatthis
sitesinceitwasestablishedin1999.

I.2Nitrogendioxide

Noexceedancesofthe1-houror24-hour
objectives(210ppband105ppb)were
recorded.Asforcarbonmonoxide,higher
readingsareusuallyrecordedinthecolder
months.Therehavebeennoexceedancesof
NO2atthissitesinceitwasestablishedin1999.

I.3Groundlevelozone

Therewerenoexceedancesofthenational
1-hourobjectiveforozoneduring2006.There
isadditionaldiscussionofdatafromtheozone
networkinsection8.

I.4PM2.5

Fineparticulatematter(PM2.5)wasmeasured
attheAberdeenStreetsiteusingaTEOM
instrument,whichprovidesacontinuousrecord
ofparticulateconcentrations.Dataobtained
during2006indicatedgenerallymoderate
tolowparticulateconcentrations.Dataare
summarisedinTable19.

I.5IndexoftheQualityoftheAir

Resultsfor2006showedairqualityinthe
“good” category for 98.4% of the time, with 
1.6% in the “fair” range.  Ozone was respon-
sibleforthesmallnumberofhoursinthefair
range.Resultsweremadeavailablehourlyvia
recordedvoicemessageat4516000.

AberdeenSt(TEOM)

Annualaverage(microgramsper
cubicmetre) 4.4

98thpercentilevalue(Canada
widestandardstatistic) 15.4

Dailyaverage>30micrograms/
cubicmetre 0

Hourswithrunning24-haverage
>30 0

Table 19.  Monitoring results for PM 2.5, Fredericton, 2006.



J.NACKAWIC

Sulphurdioxide,totalreducedsulphurandtotal
suspendedparticulatearemeasuredatthe
CaverhillRoadsite,aswellaswindspeedand
direction.During2006,therewasone1-hTRS
exceedancedetectedattheCaverhillRoadsite.

ThecompliancehistoryforTRSsince1999
isshowninTable20.AsforSO2andTSP,no
exceedanceswererecordedatthissiteduring
2006.

K.MONCTON

TheMonctonairqualitymonitoringsiteis
situated at the Highfield Street water pumping 
station.Thesitelocationwaschosento
providereadingsrepresentativeofthecentral
citysuburbs.Inaddition,thissitemayalso
be influenced by emissions from vehicles or 
institutionalheatingsystems,aswellasregional
pollutantssuchasozone.

K.1Carbonmonoxide

Noexceedancesofhourlyor8-hourly
objectivesforcarbonmonoxideoccurred
during2006.Readingsweresimilarto
thoserecordedindowntownSaintJohnand
Fredericton,remainingwellbelowobjectives.
NoexceedancesofCOobjectiveshavebeen
recordedsincemonitoringbeganin1998.

K.2Nitrogendioxide

Noexceedancesofhourlyor24-hourlystan-
dardsfornitrogendioxidewererecordedduring
2006.NoexceedancesofNO2objectiveshave
beenrecordedsincemonitoringbeganin1998.

K.3Groundlevelozone

Therewerenoexceedancesofthehourlyob-
jectiveforozone(82ppb).Morediscussionof
ozonedatamaybefoundinthesectiononlong
termtrends.

K.4PM2.5

The2006resultsrevealedthatthemaximum
24-hvaluewas25µg/m3.Dataaresumma-
rizedinTable21.

K.5IndexoftheQualityoftheAir

HourlyIQUAreportsaregeneratedforthe
Monctonsiteandmadeavailableviarecorded
messageat8516610.Summarystatistics
for2006indicatedthatgoodairqualitywas
recordedfor98.7%ofallhours,andfairfor
1.3%.
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Year Objective CaverhillRoad
2006 1-h 1
2005 1-h M
2004 1-h 6
2003 1-h 1
2002 1-h 6
2001 1-h 0
2000 1-h 6
1999 1-h 4


2006 24-h 0
2005 24-h M
2004 24-h 19
2003 24-h 0
2002 24-h 0
2001 24-h 0
2000 24-h 0
1999 24-h 33

Note:resultsfor2004basedon8monthsofoperation.TheNack-
awicmillwasshutdowninAugust2004andremainedclosedat
theendoftheyear.M=missingdata.

Table 20.  Exceedances of provincial objectives
                  for TRS, Nackawic Network, 2006.
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L.ST.ANDREWS

TheSt.Andrewsmonitoringstationislocated
onthegroundsoftheHuntsmanMarine
ScienceCentre(H.M.S.C.)andisoperated
withthesupportofstafffromtheCentreand
DENV.Thissitehasbeenusedforavariety
ofspecialsamplingprojectsandisespecially
suitableforinvestigatingtrans-boundaryair
pollution.Currently,projectsoperatedat
St.Andrewsbytheprovinceincludeozone
andPM2.5monitoring.Additionally,mercury
concentrationsinairaremonitoredatthissite,
incollaborationwithEnvironmentCanada.
Currently,thisistheonlylocationinthe
provincewherethesemercurymeasurements
aremade,andoneofonlytwolocationsinthe
Maritimes.

L.1PM2.5

Ingeneral,readingswereverylowatthissite.
DataaresummarizedinTable22.

L.2Mercurymonitoring

Mercuryisofconcernasanenvironmental
contaminantbecauseofitsabilitytoaccumulate
inlivingorganisms,potentiallyreaching
concentrationswhichcouldposeahazardto
healthinhumansandwildlife(e.g.NESCAUM,
1998).Althoughmercuryhasbeenrecognised
asanenvironmentalpollutantfordecades,
relativelylittlemonitoringandassessmentof
thetransportandbehaviourofmercuryinthe
atmospherehastakenplace.Mostattention
hasbeenpaidtodirectdischarges,forexample
of industrial, water-borne effluents.  In 1998, the 
NewEnglandGovernorsandEasternCanadian
Premiers identified mercury as a substance 
ofconcernineasternCanadaandtheUnited
States,anddevelopedanActionPlanto
improveourunderstandingofitsimpacts,and
alsoproposedmeasurestoreduceman-made
emissions(NEGECP,1998).Sincethattime,
Canada-wideStandardsformercuryhavebeen
adoptedinCanadatofurtherreducemercury
emissions.

Highfield St.
Annualaverage(microgramsper
cubicmetre) 3.4

98thpercentilevalue(Canada
widestandardstatistic) 15.3

Dailyaverage>30micrograms/
cubicmetre 0

Hourswithrunning24-haverage
>30 0

H.M.S.C.
Annualaverage(microgramsper
cubicmetre) 3.5

98thpercentilevalue(Canada
widestandardstatistic) 11.3

Dailyaverage>30micrograms/
cubicmetre 0

Hourswithrunning24-haverage
>30 0

Table 21.  Monitoring results for PM 2.5, Moncton (TEOM), 2006.

Table 22. Monitoring results for PM2.5(TEOM), St Andrews, 2006.



MercurymonitoringconductedatSt.Andrews
contributes to the scientific understanding of 
mercuryintheenvironment.Theresultsare
usedinresearch(forexample,intoatmospheric
processes)aswellasinwildlifeandother
studies.

Table23summarisesresultsofthemercury
monitoringprogram.Thesemonitoring
studiesareoperatedcooperativelybetween
EnvironmentCanada,theHuntsmanMarine
ScienceCentre,andDENV.

Therearenoenvironmentalguidelinesor
objectivesformercuryinairorprecipitation

atpresent.Thedatamaybeusedtolookfor
patternsortrendsovertime,andtocompare
regionallywithotherlocations.Theyarealso
usedasinputtoecologicalmodelswhich
attempttotrackhowmercurymovesthough
differentcomponentsoftheenvironment.

Inambientair,theconcentrationofmercuryin
vapourformisapproximately1.5nanograms
percubicmetreasanannualaverage.These
valuesaresimilartothosemeasuredinNova
Scotia,andlowerthanreadingsobtainedat
sitesinpartsofNewEngland,wherethey
typicallyrangefrom2to3nanogramspercubic
metre(NESCAUM,1998).
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Ambient Air
StAndrews Othersites

Year AnnualAverage(ng/
cubicmetre) Site Annualaverages

(ng/cubicmetre)
1995 1.9 Mt Mansfield, VT 2.0(94-96)1

1996 1.5 Kejimkujik,NS 1.5(2004)3

1997 1.4 Westfield, NY 2.6(94-96)1

1998 1.4 MossLake 2.4(94-96)1

1999 1.6
2000 1.4
2001 1.4
2002 (1.2)‡
2003 1.5*

2004 1.3
2005 Unavailable
2006 1.2

Precipitation (rain and snow*)

Year Totalmercury
concentration(ng/L) Kejimkujik,N.S. Totalmercury

concentration(ng/L)2

1998 6.5 1998 5.3
1999 6.7 1999 4.9
2000 6.7 2000 5.4
2001 7.2 2001 6.6
2002 5.0 2002 5.4
2003 5.6 2003 5.0
2004 closed 2004 5.2

2005 4.4
2006 5.4

Notes:
ng=nanograms.1nanogramisonethousand-
millionthofagram.Ambientairmercurydata
suppliedbyEnvironmentCanada.

‡Note:in2002,sampleroperatedonlyJanuary-
July.
*In2003,sampleroperatedMay-December

References:
1NESCAUM(1998)
2NADP
3EnvironmentCanada

Table 23.  Mercury monitoring results, 1995-2006.
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Figure9.LocationsofozonemonitoringsitesinNewBrunswick,2006.

The2006resultsshowedthelowestair
concentrationsofmercurythathavebeen
recordedatthesitewith1.2ng/m3.

4.RURALOZONENETWORK

Figure9showsthelocationsofthesiteswhich
monitorgroundlevelozoneinNewBrunswick.
Thisnetworkisoperatedtoassesstheimpact
oflong-rangetransportedozone.Itfocuses
onthesouthernportionoftheprovince,which
istheregionmostaffectedbylongrange
transport,asshownbyspecialshort-term
monitoringstudiesandtrajectoryanalyses(e.g.
FuentesandDann,1994;Tordonetal.,1994;
MultistakeholderNOx/VOCScienceProgram,
1997a,1997b).Ozonemonitoringatthe
BathurstsitecommencedinMay2006.

The1-hobjectiveof82ppbwasexceeded
atonestation.Indeed,threeexceedances
occurredattheelevatedmonitoringsite
inFundyPark.Thenumberofhoursof
exceedanceisquitevariablefromyearto
year, being heavily influenced by the weather.   
ResultsaresummarisedinTable24.Monthly
meansandextremesareshowninAppendixI.
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Site Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Blissville 0

Canterbury 0

Customs 0

ForestHills 0

Fredericton 0

FundyPark 2 1 3

Hillcrest 0

LowerNewcastle 0

Mobile(SaintJohn) - - - - - - - - - - - - --

Moncton 0

Norton 0

Pt.Lepreau 0

St.Andrews 0

StLeonard 0

Total 0 0 0 0 2 0 1 0 0 0 0 0 3

Table 24.  Exceedances of the 1-hour ozone objective (number of hours), 2006.

The1-hourNationalObjectiveis82ppb.
--=missingdata.

A.AirqualityAdvisories

DENVworkswithEnvironmentCanadaand
theDepartmentofHealthandWellnessin
thepreparationanddisseminationofdaily
forecastsofozone.DENVmaintainsthe
monitoringnetworkandsuppliesreal-timedata
toEnvironmentCanadaforecasters,whoissue
twice-dailyforecastsofozoneconcentrations.
Whenforecastdataindicatethatthe1-hourAir
QualityObjectiveforozonewillbeexceeded
orcloselyapproached,airqualityandhealth
advisoriesareissuedtothemediatoprovide
advancenoticetothepublic.Advisoriesmay
be issued for specific regions of the province. 

Inrecentyears,airqualityadvisoriesmayalso
be issued when levels of fine particulate (PM2.5)
areexpectedtoriseabove30µg/m3foran
extendedperiod.Forexample,whensmoke
from forest fire within the region are forecasted 
toaffectairqualityinNewBrunswick.

Therewerenosmogadvisoriesissuedby
EnvironmentCanadain2006.However,a
specialweatherstatementwasissuedon
September17duetosmokeaffectingthe
Maritime region from forest fires in northestern 
Ontario.
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5.CANADA-WIDESTANDARDS(CWS)

A.Canada-wideStandardforOzone

Figures10and11showCanada-wideStandard
valuesfor2006andtheprevioussixyears.
Eachplottedpointiscalculatedastheaverage
ofthreeyearsendingatthattime,i.e.thepoint
for2006istheaveragefortheyears2004-
2006.TheCWSis65ppb.Figure10shows
resultsforurbanstationsandresultsforrural

sitesareshowninFigure11.Inrecentyears,
mostresultsremainedbelowtheCWScriterion.

ThecompliancedatefortheCanada-wide
StandardsforozoneandPM2.5is2010.
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Figure11.Canada-wideStandardresultsforozoneatruralsites,2000-2006.

Figure10.Canada-wideStandardresultsforozoneaturbansites,2000-2006.
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Figure12.Canada-wideStandardresultsforPM2.5,2001-2006.

Figure13.Canada-wideStandardresultsforPM2.5atSaintJohnsites,
1999-2006.
Note:resultsforChamplainHeightsandHillcrestarefortwoyears.Fornotesonthe
TEOMandBAMtechnologies,seepage7.

B.Canada-wideStandardforPM2.5

Figures12and13showCWSresultsforPM2.5.
Figure12showsresultsforvarioussitesin
NewBrunswickandFigure13showsresults
forstationsinSaintJohn.TheCWSis30
microgramspercubicmetre.Asfortheozone
CWScharts,eachplottedpointisathree-year
average.Theperiodofrecordvariesbetween

sites.Resultsatallstationshaveremained
belowtheCWSstandardtodate,andhave
fallensince2003.Yearswhereallstations
showhighervaluesareusuallycausedbyforest
fire smoke events, that often affect wide areas 
oftheprovinceatthesametime.
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6.ACIDPRECIPITATIONNETWORK

Emissionsofsulphurdioxideandnitrogenoxides
canbetransformedintheatmospheretoacidic
particleswhichultimatelyfalloutasaciddeposition,
inbothwetanddryform.Acidprecipitation,oracid
rain,referstothewetformofaciddeposition.

Thepotentiallyadverseimpactsofacidprecipitation
havebeenrecognizedsincetheearly1980’s.Acid
precipitationeffectsoccuratabroadregionallevel,
notjustclosetothesourcesofthecontaminants
themselves. The emissions which cause acid
precipitation typically travel long distances,
hundredsoreventhousandsofkilometers,before
returningtothesurfaceinrainorsnow.InNew
Brunswick, acid deposition is affected by local
emissionsandtheemissionsfromseverallarge
industrial regions which are located upwind,
includingtheAmericanMidwest,southernOntario
andQuébec,andtheWashington-Bostonregion.
Thesameemissionsalsocontributetoregional
haze and fine particulate pollution.

Consequently, measures to reduce emissions
thatcontributetoacidrainhavebeenunderway
inNorthAmericasincethelate1980’s.Overthe
pasttwodecadessulphurdioxideemissionsfrom
majorsourceswithinNewBrunswickhavebeen
reduced significantly including new commitments 
toreduceemissionsundertheCanada-wideAcid
RainStrategyforPost-2000.

New Brunswick has operated an extensive
acid precipitation (rain and snow) monitoring
networksincetheearly1980s.Since1987,this
hasbeenapartnershipeffortwithlogisticaland
financial support from NB Power.  In 2006 there 
were 13 acid precipitation monitoring stations
in operation, which are predominantly located
in remote rural areas.  Figure 14 shows the
locationoftheacidprecipitationmonitoringsites
inNewBrunswick.Allprecipitationsamplesare
analyzedattheDENVlaboratory,andDENVstaff
co-ordinatethemonitoringprogram,performdata
quality assurance, and maintain the official data 
archive.

The severity of acid rain impact is generally
measuredbycomputinghowmuchsulphate (a
measureofsulphuricacid)fallsoneachhectare
oflandoveroneyear.InCanada,criticalloads

are defined as the level of acidic deposition that 
a specific area can tolerate without harm.  Critical 
loads take intoaccount thenatureof individual
watershedsandtheirsusceptibilitytotheeffects
of acidification.  Critical loads for acidification in 
NewBrunswickrangefromlessthan8upto11
kg/ha/yrofacidsulphatedeposition.Thelowest
values of less than 8 kg/ha/yr are designed to
protectthemostsensitiveareasthattypicallyhave
granitebedrock(e.g.areasofsouthwesternand
centralnorthernNewBrunswick),and11kg/ha/yr
formostoftherestoftheProvince.

Sulphatewetdepositionforthe10yearperiodof
1997-2006isshowninTable25.Aciddeposition
valuesin2006wereclosetothesameorhigher
at almost all stations compared to 2005. For
siteswitha completedata record for the year,
aciddeposition in2006 ranged fromas lowas
9.07kg/ha/yratColesIslandtoashighas16.69
kg/ha/yratFundyPark.

In recent years, acid deposition has been
decliningslowly.Althoughencouraging,thedata
alsoshowtheacidrainissueremainsimportant
inNewBrunswick,ascriticalloadsforacidrain
continuetobeexceeded,especiallyinthesouth.
Thisremainedtrue in2006.Depositionvalues
exceededcriticalloadsinmostareas.Asaresult,
more effort to reduce emissions is required to
reduceaciddepositionfurtherandensurethatthe
moresensitivelakesandriversareprovidedwith
long-termprotectionfromaciddamage.

The amount of acid precipitation is a naturally
variableindicatorofaciddepositionbecauseitis
closelyassociatedwiththeamountofprecipitation
thatfallsduringthecourseoftheyearatagiven
monitoringsite.Asaresult,therewillalwaysbe
significant variability in annual deposition values 
asafunctionofrainandsnowlevelseachyear.

In2006,totalannualprecipitationwasnearnormal
acrossmostoftheprovince,witha10%surplus
innorthernandsouthwesternNBanda10-20%
deficit across central and southern NB.
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%6weeksonly.@41weeksonly.*27weeksonly.$48weeksonly.&11weeksonly.^23Weeksonly.

Site 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

St.Maure 8.16 14.42 11.18 9.73 7.14 8.08 8.53 7.77 10.63 10.54

Robertville 8.42 13.53 10.61 9.48 7.98 10.08 7.25 7.48 11.36 12.13

PetitPaquetville 9.80 10.83 9.36 8.89 8.33 7.64 7.24 7.11 10.07 10.86

Nictau 8.56 15.04 11.19 0.86% 9.367 9.59 7.08 8.00 9.31 11.47

TroutBrook 11.82 11.26 8.44 8.36 9.89 9.12 9.04 6.42 10.74 10.83

Holtville 10.25 14.42 9.79 11.48 8.94 10.58 10.75 8.29 12.01 12.21

Harcourt 9.89 12.53 9.05 9.82 7.50 10.00 9.81 7.27 9.50 10.31

Canterbury 10.54 8.93 9.8 10.49 8.46 10.47 9.58 7.32 13.53 4.48^

Fundy 17.04 18.28 13.99 19.04 10.62 15.07 13.23 12.66 15.43 16.69

SouthOromoctoLake 12.69 16.86 11.52 13.17 9.60 10.95 11.14 5.80* 2.97& 11.71

LakewoodHeights 17.21 18.29 13.27 16.36 10.17 14.94 16.89 12.83 13.01$ 14.49

Pennfield 13.88 17.89 13.93 14.20@ 10.49 13.30 12.03 12.12 16.45 15.53

ColesIsland 16.4 13.32 9.35 12.28 7.44 10.84 10.62 8.28 9.20 9.07

Table 25.  Sulfate wet deposition at New Brunswick monitoring sites, 1997-2006.

Figure14.LocationofacidrainmonitoringsitesinNewBrunswick,2006.
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Another useful indicator of acid deposition is
the average annual sulphate concentration in
precipitation,averagedacrossallsitesoperating
ineachyear.TheresultsareshowninFigure15,
whichalsoshowsthenumberofsitesoperatingin
eachyear.Thetrendoverallisdownwardsince
1989,althoughthisdownwardtrendappearsto

havemoderatedinrecentyears.Thedownward
trend confirms that reductions in sulphur dioxide 
emissions in New Brunswick, elsewhere in
eastern Canada and the United States are
continuing to have a beneficial effect on acid rain 
intheprovince.
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Figure15.Network-widemeanannualsulphateconcentrationinprecipitationinNew
 Brunswick,1986-2006.

Number of sites



37

7.MOBILEAIRQUALITYMONITORINGUNIT

TohelpinevaluatingairqualityinNew
Brunswick,theDepartmentoftheEnvironment
hasdevelopedamobileairqualitymonitoring
unit.Itaugmentsmonitoringcarriedoutat
establishedmonitoringsitesandcanbe
moved to most areas of the province, fulfilling 
temporarymonitoringneeds.Thevehicle
ispresentlyabletomeasurethefollowing
pollutants:sulphurdioxide,nitrogenoxides,
ozone,totalreducedsulphur(including
hydrogen sulphide) and fine particulate matter 
(PM2.5).  The vehicle is also fitted with a 
retractable10-metremastwithwindspeedand
directioninstruments.

Themobileairmonitoringvehicleisbeingused
inthefollowingapplications:

• Assessmentofthelocalimpactofpoint
orareaemissionsources

• Anevaluationtoolinrespondingtolocal
airqualityissues

• Siteevaluationpriortoestablishinga
permanentmonitoringsite

• Comparativeanalysisstudieswith
permanentmonitoringsites

• Validationofpredictiveairquality
modellingstudies

• Determinationofbackgroundorbaseline
airquality

• Investigatingaplannedorsustained
eventthathaspotentialforairquality
impacts.

2006Operations

During2006,themobileunitwasoperated
fromJanuarytoNovemberattheSaintJohn
CommunityCollegeineastSaintJohn.The
siteisapproximatelymidwaybetweenthe
ChamplainHeightsandForestProductssite
(seeFigure2).Thepurposeofmonitoringat
thislocationwastoinvestigateairqualityin
anareathatisnotrepresentedbytheexisting
monitoringnetwork.

MonitoringresultsaresummarizedinTable26.
Wheninterpretingtheresults,attentionshould
bepaidtotheamountoftimethatmonitors
wereoperatingineachmonth(indicatedas
“coverage” in Table 26).Duringthemonitoring
period,oneexceedanceofthe1-houraverage
objectiveforSO2wasrecorded.
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Note: “coverage” means the percentage of the hours in each month for which 
validdatawereobtained.
*Technicalproblems.

SaintJohnCommunityCollege

Jan.-March April-June July-Sept. Oct.-Dec.

SO2

Coverage(%) 89 77 18* 74

1-hexceedances(>170ppb) 1 0 0 0

24-hexceedances(>56ppb) 0 0 0 0

Peak1-hourvalue(ppb) 175 17 15 38

Monthlymean(ppb) 3.3 0.3 0.3 1.6

TRS

Coverage(%) 85 85 89 71

1-hexceedances(>11ppb) 0 0 0 0

24-hexceedances(>3.5ppb) 0 0 0 0

Peak1-hourvalue(ppb) 2 0 0 0

Monthlymean(ppb) 0 0 0 0

NO2

Coverage(%) 89 89 55* 74

1-hexceedances(>210ppb) 0 0 0 0

24-hexceedances(>105ppb) 0 0 0 0

Peak1-hourvalue(ppb) 0 0 0 0

Monthlymean(ppb) 0 0 0 0

PM2.5

Coverage(%) 85 85 84 73
Max24-haverage
(micrograms/cubicmetre) 16 18 17 12

Mean(micrograms/cubic
metre) 6.2 5.9 6.8 4.9

Table 26.  Data summary for the mobile monitoring unit (TEOM), 2006.
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8.LONGTERMAIRPOLLUTIONTRENDS

Inadditiontoexaminingairqualitymonitoring
resultsforagivenyear,itisofteninformative
andrevealingtocompareannualresultsto
previousyears,andconsiderlongerterm
trends.Thisprovidesinformationonhowair
qualitymaybechangingovertheyears,and
whetheremissioncontrolmeasuresasapplied
toindustrialoperationsandconsumerproducts
(notably vehicles and fuels) are influencing 
long-termenvironmentalquality.Asmentioned
intheintroduction,airqualitymonitoringhas
beenongoinginpartsoftheprovincesince
the1970s,especiallyintheSaintJohnregion.
Inthissection,dataforkeylocationswith
long-termrecordsarepresentedtoprovide
informationonairqualitytrends.

A.CarbonMonoxide

CustomsBuilding

Theonlylong-termsiteforthissubstanceisthe
CustomsBuildingsiteinuptownSaintJohn.
Theearlierpartoftherecord(priorto1991)is
from the nearby Post Office location.  Results 

are predominantly influenced by motor vehicle 
emissions.Generally,annualaveragelevelsof
COhaveimprovedoverthelongtermsincethe
1980’s.Eveninrecentyears,thefrequency
ofannualaveragesgreaterthan0.4ppmhas
decreased.Thismaybetheresultofagreater
proportion of vehicles fitted with emissions 
controlequipment,suchascatalyticconverters.
In2006,carbonmonoxideconcentration
decreasedslightlycomparedtoresultsfrom
2003to2005.

Figure16.  Annual mean values of carbon monoxide, Post Office/Customs Building, 
SaintJohn,1980-2006.
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FrederictonandMoncton

Therecordtodateatthesestationsshows
similarimprovementasrecordedattheSaint
John-Customslocation.Carbonmonoxidein
Monctonhasbeensteadilydecreasingsince
2001andlevelsinFrederictonhavealso
improvedsince2002.

B.Nitrogendioxide

ForestHills

Nitrogendioxideisanotherkeypollutant
emittedbymotorvehicles,aswellasindustrial
sources.ThetrendatForestHills,insuburban
eastSaintJohn,appearstobedownwardsince
1981.In2006,theannualaveragewasthe
lowestlevelinrecentyears(3.4ppb).

Figure17.Annualmeanvaluesofcarbonmonoxide,Fredericton
andMoncton,1999-2006.

Figure18.AnnualmeannitrogendioxideatForestHills,SaintJohn,
1981-2006.
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Figure19.AnnualmeannitrogendioxideatCustomsBuilding,SaintJohn,
1980-2006.
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Monc ton

Forest Hills is influenced by emissions from 
localindustriesaswellasthemorediffuse
sourcessuchasvehicles.

CustomsBuilding

In2006,theannualmeanfellagainfromthe
higherlevelseenin2003(thoughttobedueto
increasedconstructionactivityinthearea).

FrederictonandMoncton

Therecordforthesecentresislessthan10
years,butispresentedforcomparison.NO2
valuesappeartobeslighlyhigheronaverage
attheMonctonstation.2006resultswerelower
than2005atbothFrederictonandMoncton.

Figure20.AnnualmeannitrogendioxideatFrederictonandMoncton,
2000-2006.
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C.Sulphurdioxide

ForestHills

Since1999,averageSO2levelshavecontinued
todecreaseatthesiteandin2006,thelevel
was4ppbandonlyinoneotheryear(2002)
wasthelevelreachedbefore(Figure21).Air
qualitymonitoredattheForestHillssitein
east Saint John is influenced by several local 
industriesincludingpowergeneratingstations,
the pulp and paper sector, and an oil refinery.   

TheannualaverageSO2levelsrecordedover
thepast5yearsatthissitearethelowestin
anyprevious5yearperiod.

Figure21.AnnualmeansulphurdioxideatForestHills,SaintJohn,1976-2006.
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Figure22.  Annual mean sulphur dioxide at Post Office/Customs Building, Saint John, 
1974-2006.
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CustomsBuilding

InuptownSaintJohn,asrepresentedbyrecords
from the Post Office and Customs Building sites, 
thesulphurdioxidetrendhasbeendownward
sincethemid-1970s.Recently,levelshave
beenapproximately30%ofthosecommonin
theearly1980s.Decreasingconcentrationsin
thispartofthecityareprobablyduetoavariety
ofreasons,includingreducedemissionsfrom
theReversingFallspulpandpapermill,which
fellbyabout70%from1980to1995.Reduced
emissionsfromtheNBPowerCourtenayBay

generatingstation(down74%from1990to
1995)mayalsobepartlyresponsible.Other
reasonsincludetheclosureoftheLanticsugar
refinery in 2002,  new regulations reducing the 
sulphurcontentofgasoline,andtheincreasing
useofnaturalgas.

Theannualmeanin2006isthelowestinthe
recordsofar,continuingadownwardtrend
since1999(1ppb)(Figure22).
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Figure23.AnnualmeansulphurdioxideatHillcrest,SaintJohn,1992-2006.
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Hillcrest

This site in west Saint John is influenced by 
severalsourcesofSO2,includingtheReversing
FallspulpandpapermillandtheMoosehead
brewery.Since1992,thedatashowarising
trenduntil1997andthenfallingthereafter.In
2006,theannualmeanwas2.4ppb(Figure23).

SaintJohn–Allsites

Toexaminethecity-widetrend,acomposite
averageofthreesites(Hillcrest,ForestHillsand
CustomsBuilding)operatedbyDENVinthe

SaintJohnnetworkwascalculated.Thetrend
isshowninFigure24.

Theresultsshowsadownwardtrendfrom
1997,withtheexceptionof1999.In2006,the
network-wideannualaveragefellto2ppb,the
lowestlevelever.

Figure24.TrendinsulphurdioxideinSaintJohn,annualnetworkaverage,
1993-2006.
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Figure25.AnnualmeanozoneatForestHills,SaintJohn,1986-2006.

D.Groundlevelozone

Asexplainedinsection4,ozoneisaregionally
transportedpollutantwhichisnotemitted
directlyfromsmokestacksortailpipes,but
whichformsintheairwhenotherpollutantsmix
andreacttogether.Assuch,trendsinozone
areduetochangingemissionsofthepollutants
thatleadtoozoneformation(nitrogenoxides
andvolatileorganiccompounds)overalarge
upwindareaofeasternCanadaandtheUnited
States.Seasonalweather,especiallysummer
conditions, also has a major influence on the 
amountofozoneaffectingNewBrunswick.

ForestHills

AtForestHills,althoughozonelevelsdonotap-
pear to have changed significantly overall since 
1980whenO3 levels were first recorded at this 
site,therehasbeenanincreasingtrendsince
2000(Figure25).Theannualmeanfor2006
wassimilarto2005.

CustomsBuilding

AttheCustomssite,annualaveragesforozone
havealsobeenvariableovertheperiodof
recordandlikeForestHills,thereisnoclear
trendoverthelongterm(Figure26).Asat
ForestHills,the2006resultsweresimilarto
2005however,likeForestHills,therehasbeen
anincreasesince2000.
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Figure27.AnnualmeanozoneatPointLepreau,1986-2006.
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Figure26.   Annual mean ozone at Post Office/Customs Building, 1986-2006.

PointLepreau

Dataforthissiteareincludedtoprovidea
perspectivefromarurallocationwhichisalmost
alwaysupwindofmajorsourcesofairpollutants
insouthernNewBrunswick.Annualozone
levelsareusuallysomewhathigherthanthose

seenintheSaintJohnarea(Figure27).This
isbecauseurbansitestypicallyhavehigher
concentrationsofpollutantsthatreactwithand
removeozone,suchasnitricoxide.
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Provincialozonetrends

Figure28showsacompositetrendbasedon
allozonesitesintheprovince.Thenumberof
siteshasincreasedsubstantiallyovertheperiod
ofrecord,fromthreeinitially,to13in2000.
Thelatterhalfoftherecordisthereforemore
meaningful.Examiningtherecordsince1986,

alineartrendlineindicatesnochangeinthe
province-wideozoneaverage.
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Figure28.AnnualaverageozoneconcentrationsbasedonallNewBrunswick
sites,1986-2006.



48

G.VolatileOrganicCompounds

VOCshavebeenmeasuredattwolocations
(ForestHillsandPointLepreau)since1992,as
notedinsection3.Routineanalysesprovide
resultsforover150VOCs.InJuly2000,
samplingbeganatChamplainHeightsSchool,
asitewithin0.5kilometersoftheIrvingOil
refinery complex in east Saint John. Trends for 
selectedVOCsarepresentedinthissection.

One clear finding from the VOC sampling 
programisthatconcentrationsofmostVOCs
aresubstantiallyhigheratForestHillsand
ChamplainHeightsthanatPointLepreau.This
isconsistentwiththelocationofForestHillsand
ChamplainHeigthsinanindustrial/urbansetting
andPointLepreauinarelativelyremote,rural
setting.

Figure29showstrendsinaveragetotalVOC
concentrationsforallsitessince1992.
Theseresultsclearlyshowthedifferencein
averageVOClevelsbetweenthethreesites.At
ForestHills,totalVOCconcentrationsappear
tohavedecreasedinthe3yearperiodfrom

2004-2006incomparisontothepreviousthree
yearperiod.Therehasbeenrelativelylittle
changeatPointLepreau.TheVOCtrendat
ChamplainHeightssuggestsaslightincreasing
trendsincemonitoringbeganinJuly2000.
Emissions from the refinery complex clearly 
influence both Forest Hills and Champlain 
Heightslocations.

Compoundssuchasbutaneandisopentane
(Figure30),whicharemajorcomponentsof
gasoline vapour, generally reflected the total 
VOCtrendatthetwoSaintJohnsites.

SomepotentiallytoxicVOCsdecreasedfrom
theearlytothelate1990s,andhavebeen
morevariablesincethen.Figure31showsthe
trendforbenzene,Figure32forbutadieneand
Figure33forxylenes.
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Figure29.AveragetotalVOCconcentrationatprovincialVOCmonitoringsites,1992-2006.
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Figure30.AnnualaverageconcentrationofbutaneplusisopentaneatprovincialVOC
monitoringsites,1992-2006.

The oil refinery began a leak test and repair 
programin1995,designedtoreduceVOC
emissionsfromleakingequipmentsuchas
pumpsandvalves.Thismayhavebeena
factorintheobserveddecreasesofmany
VOCs,althoughthebulkofthedecrease
tookplacebetween1992and1995.Other
changes may have had some influence, such 
asanincreasingproportionofvehiclesonthe
roadbeingequippedwithemissioncontrol
devices.TheincreasingtrendofsomeVOCsat
ChamplainHeightsmaybelinkedtotheoverall
expansion of the refinery and changes in other 
VOCemissionsourcesinthearea(e.g.other
industryintheGrandviewindustrialpark,road
traffic and construction traffic).

InTable27,additionalbackgroundinformation
isprovidedonVOCsthatareofspecial
concern.Thesecompoundsarefoundon
the “priority lists” of many nations, states and 
provinces,forspecialattentionintermofcontrol
programs,includingactionssuchasminimising
use,emissions,andhumanexposure.

Benzeneisanimportantcomponentof
gasoline.Benzenelevelshavenotchanged
appreciablyinthepast3yearsatallsites.
Howeveradecreaseinaverageannual
concentrationsisapparentoverthelongerterm
atForestHillsandPointLepreau.Benzene
concentrationsareconsistentlyabout40%-
50%higheratChamplainHeightsthanat
ForestHills.

Butadieneisemittedduringpetroleum
refining and subsequent handling, as well 
asfrominternalcombustionengines(e.g.
CARB,1992).Butadieneconcentrations
appearsimilaratbothurbansitesandsome
improvementisapparentsince2000.

Xylenesareassociatedwithvehicleexhaust
(MultistakeholderNOx/VOCScienceProgram,
1997a).Aswithbenzene,adecreasinglong
termtrendisapparentforxylenesatthe
ForestHillssite.TheChamplainHeights’trend
suggestslittlechangeoverashortertime
frame.
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Figure31.AnnualaverageconcentrationofbenzeneatprovincialVOCmonitoring
 sites,1992-2006.

Figure32.Annualaverageconcentrationof1,3butadieneatprovincialVOCmonitoring
sites,1992-2006.
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Figure33.AnnualaverageconcentrationofxylenesatprovincialVOCmonitoring
sites,1992-2006.
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Itisapparentthatalotofthesecompounds
havefeaturesincommon.Manyarefound
incrudeoilorareproducedaspartofthe
petroleum refining process and they are 
oftenusedassolvents,orinpaintorplastics.
Burningisalsoapotentialsourceofmanyof
theseVOCs.Althoughthesecompoundshave
been identified for priority attention, in many 
casesthereisstillrelativelylittleinformation
availableontheirtoxicity.Insuchcasesthey

are often not classifiable in terms of cancer-
causing potential, and sufficient detail may not 
beavailabletodetermineifambientairquality
guidelinesshouldbeestablished.Formanyof
theVOCsinthislist,technicaldatasheetsnote
thattheymayaffectthenervoussystem.In
caseswherethisisknownfromclinicaltrialsor
actualhumanexposure,itisusuallyatveryhigh
concentrations,muchgreaterthanwhatwould
befoundintheoutdoorenvironment.
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Notes:EPA=UnitedStatesEnvironmentalProtectionAgency;IARC=InternationalAgencyforResearchon
Cancer;DHHS=USDepartmentofHealthandHumanServices.Wheresourcesaregiven,thelistprovides
majorexamplesbutisnotexhaustive.Inmostcasestherewillbeadditionalsources.

Cancer-causing Sources Otherdetails

1,3butadiene Yes(OSHA)
Refining, gasoline, plastics 
industry,rubbermanufacturing,
burning.

Mostisusedtomakesynthetic
rubber.

Benzene
Yes(OSHA,IARC,
EPA).Linkedwith
leukaemia.

Refining, gasoline, burning, coal 
coking. High-volumeindustrialcompound.

Toluene No, or unclassifiable 
(EPA) Refining, gasoline, solvents. Highlevelscanaffectthenervous

system.

Ethylbenzene No, or unclassifiable 
(EPA)

Petroleumproducts,adhesives,
paint.

Limitedhealthimpactinformation
available.

Xylenes
Insufficient 
informationtoclassify
(EPA,IARC)

Solvents,printing,paint,vehicle
exhaust.

Highlevelscanaffectthenervous
system.

Styrene Possibly(IARC) Plasticsindustry.
High-volumesubstanceusedin
manyproductscontainingplasticor
insulation.

Chloromethane Possibly(EPA) Burning,naturalsources,
swimmingpools.

Highlevelscaninjurethenervous
system.

Vinylchloride
Yes(OSHA).Linked
tocancerofliver,
brainandlung.

Plasticsindustry. Nonaturalsources.Usedtomake
PVC.

1,1
dichloroethylene Suspected(EPA) Adhesivesandpackaging

materialmanufacture.
Highlevelscancauseliverand
kidneydamage.

Dichloromethane
Probable(EPA),
“may cause cancer” 
(WHO)

Paintstripper,industrialsolvent. Nonaturalsources.

1,2dichloroethane Potential(EPA) Solventuse,plasticsandtextiles
manufacture.

Cancausenervoussystemdisorders
andadverselung,liverandkidney
effects.

Carbon
tetrachloride

Possibly(IARC),
probable(EPA)

Mostusesbanned.Formerly
widelyusedasasolvent,
propellant, and fire extinguishing 
agent.

Nonaturalsources.Stablefrom30-
100yearsintheatmosphere.

1,2
dichloropropane

Not classifiable 
(IARC)

Relativelyfewuses.Chemical
intermediateformakingother
compounds.

Nonaturalsources.Highlevelsmay
causeorganfailureorlungdamage.

Trichloroethylene Probable(IARC) Paint,solventuse.
Nonaturalsourcesbutpersistentin
theenvironment,especiallyinsoils
andgroundwater.

1,1,2
trichloroethane

Not classifiable 
(IARC)

Solventuse,andusedasa
chemicalintermediate.

Persistentingroundwater;breaks
downslowlyinair.

Ethylenedibromide Potential(EPA) Pesticideandsolventuse.Dye
manufacture.

Knowntoaffecttheliver,stomach
andtestes.

Tetrachloroethylene
“May be reasonably 
anticipated to be” 
(DHHS)

Drycleaning,metaldegreasing. Highconcentrationsaffectthe
nervoussystem.

1,1,2,2,
tetrachloroethane Possible(EPA) Chemicalintermediate.

Nolongerusedasanendproduct.
Previouslyusedasasolventandin
pesticides.

Formaldehyde Yes(OSHA) Usedinplasticsresins,plywood,
paperandfertilizers.

Alsofoundinphotochemicalsmog.
Canirritateeyes,noseandthroat.

Acetaldehyde Probable(EPA,
IARC) Aceticacidmanufacture. Manyusesincludingasafood

additive.

MTBE Not classified by 
IARC,EPAorDHHS Gasolineadditive.

Characteristicturpentine-likesmell.
Contaminatesandpersistsin
groundwater.

Table 27.  Additional information on VOCs of special concern.
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9.QUALITYASSURANCE

Theprovincialairqualitynetworkquality
assuranceprogramconsistsofanumberof
components,withinputandresponsibilityfrom
bothDENVandEnvironmentCanada.Sites
managedbyDENVareoperatedaccording
toproceduresandmethodsendorsedbythe
NationalAirPollutionSurveillance(NAPS)
program,headquarteredinOttawa.

Theobjectiveofqualityassuranceprocedures
istoprovideaccurate,representative,
comparable,highqualitydatausingconsistent
operationalprotocolsandstandards.The
NAPSagencyprovidescalibration,reference
standards,andtechnicalsupporttoDENV.
Performanceauditsarealsocarriedout
annually.  Calibration gases are certified for 
accuracy and are either “primary reference 
standards”  or are traceable to primary 
standardsmaintainedbytheNationalInstitute
ofStandardsandTechnology(NIST)in
Maryland.

Instrumentationtechnologiesusedinboth
theprovincialandindustrynetworksmust
satisfytherequirementsoftheUnitedStates
EnvironmentalProtectionAgency(EPA)as
equivalentorreferencemethodforambientair
monitoring.  Methods not yet certified by the 
EPAareusedifapprovedandtestedbythe
NAPSagency.

Qualityassurancetasksintheoperation
ofmonitoringstationsincluderegularsite
inspections, instrument response verifications 
andanalyzercalibrations.

Airqualitymonitoringanalysersarespecialised
instruments,requiringregularmaintenance
toensureacceptableoperation.Inaddition,
calibrationproceduresarenecessarytoensure
accurateresultsareobtained.Forinstruments
measuringpollutantsingasform,calibration
involvesintroducingknownconcentrationsof
thepollutantgastotheanalyser,and

monitoringtheresponse.Threeorfour
concentrationvaluesareusedwhenperforming
such a “multipoint” calibration.  Certified flow, 
temperatureandpressurestandardsareused
forequipmentwhichmeasuresparticulate
matter.

AuditsofsitesoperatedbyDENVare
performedbyEnvironmentCanadaon
randomlyselectedsiteswithintheprovincial
network.Aninterlaboratorytestingprogram
isalsoconductedannually.Thisconsistsof
the analysis of gases supplied “blind” (i.e. 
withnoinformationonthetrueconcentration)
bytheNAPSlaboratory.DENVtechnicians
analyzetheblindtestgasusingtheircalibration
equipmentandsendtheresultstoNAPS,who
returnareportonperformancetotheprovince.
Thisservestostandardizetheperformance
ofcalibrationsystemswithintheprovinceand
acrossthecountry.

Performanceandsystem/operatorauditsare
carriedoutbyDENVeverytwoyearstoensure
acceptabledataquality.Industrynetworkaudits
areperformedeveryoneortwoyears,using
NAPS certified standards (see the following 
section).

Afterdatahavebeenacquired,theyareall
validated.Thisinvolvesexaminingresults,
takingintoaccountinstrumentrecords,
especially “zero and span drift” (measures of 
internalinstrumentchanges),othersiterecords,
maintenanceprocedures,calibrationofthe
analyzers,adjustmentsmadetooperating
settings,performanceandhistoryofthe
analyzers,seasonalconditions,andchanges
andlevelsofotherpollutantsduringagiven
timeframe.



54

Note1:Instrumentmalfunctioning;replacedDecember2006
Note2:Instrument out of serviceInstrumentoutofservice

Table 28.  Air quality site audits, 2006.

Industry Site Parameter Date

Absolute
difference

fromstandard
(%)

Pass/fail

AV cell
 

BoomRd. SO2 Nov706 2.0 P
DairyQueen SO2 Nov706 2.0 P

St-Anne 
Nackawic 

CaverhillRd TRS Dec1806 2.0 P
CaverhillRd SO2 Dec1806 3.0 P

NBPower
Belledune

Municipalsite NOX Nov2106 15 P
SO2 Nov2106 0.3 P

BAMPM2.5 June2006 5.0 P

BelleduneEast NOX Nov2106 4.0 P

SO2 Nov2106 4.5 P
BAMPM2.5 June2006 2.0 P

JacquetRiver SO2 Nov2106 4.0 P
Madran SO2 Nov2206 4.0 P
PointeVerte SO2 Nov2206 8.0 P

NBPower
GrandLake

FlowersCove SO2 Nov2906 19.0 F(Note1)
NewcastleCentre SO2 Nov2906 6.0 P
Cox’sPoint SO2 Nov3006 1.0 P
Bailey’sPoint SO2 Nov3006 1.5 P

NBPower
ColsonCove

ManawagonishRd. SO2 Dec1306 2.4 P

BAMPM2.5 Dec1306 2.0 P

Lorneville SO2 Dec1306 3 P

BAMPM2.5 Dec1306 5 P
LakeUtopia
Paper Mobilesite SO2 Feb2006 6.0 P

Xstrata
Chalmerssite SO2 Nov806 na na(Note2)
BoulayFarm SO2 Nov806 2.0 P
Townsite SO2 Nov806 2.5 P

Weyerhaeuser
Miramichi

HayLanesite BAMPM2.5 June2106 1.0 P
FirePondsite BAMPM2.5 June2106 1.5 P

AuditsofIndustry-operatedsites

Toensuredataquality,DENVtechniciansvisit
themonitoringsitesoperatedbyindustries
inNewBrunswick,andperformindependent
siteaudits.Itisnormaltocheckalloperating
analysersatleastonceperyear,ormoreoften
ifrequired.Auditshelpidentifyandsolve
problems,preventproblemsfromdeveloping,

andassuredataqualitywithintheprovincial
monitoringsystem.

Resultsofairqualitymonitoringauditsin2006
aresummarisedinTable28.Atotalof27in-
strumentauditswerecarriedoutin2006.
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APPENDIXI:
DETAILEDMONTHLYMONITORING

RESULTSFOR2006
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  50 (Vancouver, California)
  150 (USA)
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