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EXECUTIVEȱSUMMARYȱ
ȱ

 The HRleWRZQ aQd TZR RXUal AUeaV AmbieQW AiU QXaliW\ PaVViYe MRQiWRUiQg 
AVVeVVmeQW (H2RAAAPMA) ZaV deVigQed WR chaUacWeUi]e Whe leYelV Rf VXlShXU 
diR[ide (SO2), QiWURgeQ diR[ide (NO2), R]RQe (O3) aQd YRlaWile RUgaQic cRmSRXQdV 
(VOCV) geQeUaWed b\ Whe cRmbXVWiRQ Rf fRVVil fXelV aQd RWheU iQdXVWUial acWiYiWieV 
RccXUUiQg iQ Whe HRleWRZQ aUea aQd WZR UXUal aUeaV Zhich haYe beeQ ideQWified aV 
FaUle\ Hill NaWiRQal PaUk, SW. PeWeU aQd GXQ Hill SigQal SWaWiRQ lRcaWed iQ SW. 
GeRUge.  

E[SRVXUe WR SUimaU\ aQd VecRQdaU\ SRllXWaQWV ma\ imSacW RQ hXmaQ healWh 
aQd Whe eQYiURQmeQW. IQ WeUmV Rf hXmaQ healWh, imSacWV ma\ iQclXde UeVSiUaWRU\ 
SURblemV aQd alleUgic UeacWiRQV iQ VeQViWiYe iQdiYidXalV WUiggeUed b\ e[SRVXUe WR SO2, 
NO2, O3 aQd VOCV. EQYiURQmeQWal damage caQ Wake Whe fRUm Rf SURSeUW\ aQd cURS 
damage dXe WR acid UaiQ aQd VXlShXURXV deSRViWV; damage Rf elecWUical eTXiSmeQW b\ 
gURXQd leYel R]RQe; aQd gURXQd ZaWeU SRllXWiRQ. 
 IQ RUdeU WR eVWabliVh Whe baVeliQe leYelV Rf SUimaU\ aQd VecRQdaU\ SRllXWaQWV 
iQ aQd aURXQd HRleWRZQ, GXQ Hill aQd FaUle\ Hill, 30 da\/mRQWhl\ VamSleV ZeUe 
WakeQ aW VeYeQ (7) lRcaWiRQV, fiYe (5) iQ HRleWRZQ aQd RQe (1) each aW FaUle\ Hill aQd 
GXQ Hill RYeU Whe SeUiRd Rf a \eaU. The lRcaWiRQV ZeUe VelecWed baVed RQ Whe diffeUeQW 
W\SeV Rf acWiYiWieV i.e. cRmmeUcial, iQdXVWUial RU UeVideQWial alRQg ZiWh cRmbiQaWiRQV 
VXch aV UeVideQWial/iQdXVWUial RU UeVideQWial/cRmmeUcial acWiYiWieV cRmmRQ WR Whe 
aUeaV.  
 FRU Whe dXUaWiRQ Rf Whe FebUXaU\ 2015 WR JaQXaU\ 2016 VWXd\, Whe fRllRZiQg 
RbVeUYaWiRQV ZeUe made;  

x The aYeUage WemSeUaWXUe ZaV aSSUR[imaWel\ 28� C. AQ aYeUage ZiQd VSeed Rf 
28 km/hU aQd aQ aYeUage mRQWhl\ UaiQfall Rf 0.3 mm fRU Whe SeUiRd ZeUe 
RbVeUYed. AddiWiRQall\, Whe QXmbeU Rf VXQliW hRXUV UaQged fURm 11 WR 13 hRXUV 
dXUiQg Whe VWXd\ SeUiRd. 
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x The mRVW heaYil\ WUafficked lRcaWiRQ ZaV aW Whe HRleWRZQ PRlice SWaWiRQ ZiWh 
aQ eVWimaWed 13,382 YehicleV dail\. The leaVW WUafficked lRcaWiRQ ZaV GXQ Hill 
SigQal SWaWiRQ ZiWh 131 YehicleV dail\. 

x The higheVW UecRUded SO2 leYel ZaV 3.91 SSb, deWecWed aW Ragged PRiQW iQ 
JaQXaU\ 2016. ThiV ma\ be dXe WR Whe decRmSRViWiRQ Rf a laUge iQflX[ Rf 
VaUgaVVXm VeaZeed RffVhRUe aQd RQ Whe URckV belRZ UeVXlWiQg iQ h\dURgeQ 
VXlShide (H2S) emiVViRQV. SO2 cRQceQWUaWiRQV ZeUe belRZ Whe deWecWable limiW 
fRU all mRQWhV aW DiYi HeUiWage ReVRUW aQd Whe CURVViQg LighWV JXV· GUilliQ· 
VamSliQg ViWeV.  

x The higheVW meaQ NO2 aQd TVOC leYelV ZeUe RbVeUYed aW HRleWRZQ PRlice 
SWaWiRQ, ZheUeaV Whe higheVW O3 leYelV ZeUe deWecWed aW SW. JameV CemeWeU\. 
SiQce O3 iV QRW fRUmed immediaWel\, Whe higheU O3 leYelV aW SW. JameV CemeWeU\ 
ma\ be dXe WR O3 beiQg fRUmed XSZiQd aQd dUifWiQg dRZQZaUdV WRZaUdV Whe SW. 
JameV CemeWeU\. The lRZeVW NO2 cRQceQWUaWiRQ ZaV deWecWed aW Ragged PRiQW. 
The lRZeVW meaQ TVOC cRQceQWUaWiRQ ZaV deWecWed aW CURVViQg LighWV JXV· 
GUilliQ· aQd Whe lRZeVW meaQ O3 leYel ZaV deWecWed aW DiYi HeUiWage ReVRUW. 
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1.0 INTRODUCTION 
 
 The EQYiURQmeQWal PURWecWiRQ DeSaUWmeQW haV made UeSUeVeQWaWiRQ iQ Whe 
AmbieQW AiU QXaliW\ PRlic\ PaSeU fRU cRQWiQXRXV mRQiWRUiQg Rf Whe TXaliW\ Rf Whe 
ambieQW aiU iQ BaUbadRV. CRQWiQXRXV mRQiWRUiQg Zill acW aV a WRRl WR deWeUmiQe Seak 
SRllXWaQW cRQceQWUaWiRQV Zhich Zill allRZ Whe EPD WR chaUacWeUi]e Whe VWaWe Rf Whe 
ambieQW aiU aQd WR SURYide VWUaWegic diUecWiRQ ZiWh UegaUdV WR UegXlaWRU\ acWiRQ.  
 ThiV SURjecW ZaV a cRQWiQXaWiRQ Rf Whe QaWiRQal mRQiWRUiQg SURgUamme, Zhich 
eQWailed Whe BUidgeWRZQ AmbieQW AiU QXaliW\ PaVViYe SamSliQg SURjecW cRQdXcWed 
dXUiQg Whe SeUiRd Rf 2012-2013 aQd Whe OiVWiQV aQd SSeighWVWRZQ AmbieQW AiU 
QXaliW\ PaVViYe MRQiWRUiQg SURjecW cRQdXcWed iQ 2013-2014.  ThRVe WZR SUeYiRXV 
SURjecWV XWili]ed SaVViYe VamSleUV WR cRllecW daWa RQ aYeUage cRQceQWUaWiRQV Rf SO2, 
NO2, O3 aQd WRS fiYe VOCV aW lRcaWiRQV WhURXghRXW BUidgeWRZQ, OiVWiQV aQd 
SSeighWVWRZQ. 

 DXUiQg WhiV SURjecW, Whe fRcXV ZaV RQ deWeUmiQiQg Whe aYeUage cRQceQWUaWiRQV 
Rf SUimaU\ aQd VecRQdaU\ SRllXWaQWV iQ Whe XUbaQ ceQWUe Rf HRleWRZQ SW. JameV aQd 
Whe UXUal lRcaWiRQV Rf GXQ Hill, SW. GeRUge aQd FaUle\ Hill NaWiRQal PaUk, SW. PeWeU. 
IW iV hRSed WhaW daWa cRllecWed iQ WhiV VWXd\ aQd SUeYiRXVl\ cRllecWed daWa Zill be 
XWili]ed WR deWeUmiQe baVeliQe leYelV Rf bRWh SUimaU\ aQd VecRQdaU\ SRllXWaQWV iQ 
BaUbadRV. 

 

1.1 LRcaWiRQ RaWiRQale fRU HRleWRZQ aQd TZR RXUal AUeaV 
 
 The SUeYiRXV VWXdieV mRQiWRUed SRllXWaQW leYelV iQ RWheU XUbaQ ceQWUeV VXch aV 
BUidgeWRZQ, OiVWiQV aQd SSeighWVWRZQ. HRleWRZQ ZaV chRVeQ aV iW ZaV Whe UemaiQiQg 
VimilaUl\ deVigQaWed WRZQ iQ BaUbadRV aQd iW cRQWaiQed a mi[ Rf UeVideQWial, 
cRmmeUcial aQd iQdXVWUial acWiYiWieV VXch aV hRWelV, UeVWaXUaQWV, baUV, gaV VWaWiRQV 
aQd mallV ZiWhiQ Whe aUea.   
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FaUle\ Hill NaWiRQal PaUk ZaV chRVeQ aV iW ZaV lRcaWed iQ a UXUal aUea RQ Whe 
bRUdeU Rf SW. PeWeU aQd SW. AQdUeZ. The aUea ZaV XWili]ed maiQl\ aV a UecUeaWiRQal 
aUea/ WRXUiVW aWWUacWiRQ aQd ZaV chaUacWeUiVed b\ a Vmall QXmbeU Rf UeVideQWV iQ Whe 
immediaWe aUea aQd lRZ YehicXlaU WUaffic. SimilaUl\, GXQ Hill SigQal SWaWiRQ ZaV 
lRcaWed iQ a UXUal UeVideQWial aUea iQ SW. GeRUge. The aUea ZaV chaUacWeUi]ed b\ lRZeU 
YehicXlaU WUaffic cRmSaUed WR HRleWRZQ.  BRWh FaUle\ Hill aQd GXQ Hill ZeUe WRXUiVW 
aWWUacWiRQV aQd UecUeaWiRQal VSace XVed fRU SicQickiQg, ZiWh Whe fRUmeU beiQg XVed fRU 
Whe hRVWiQg Rf VeYeUal laUge cRQceUWV WhURXghRXW Whe \eaU. 
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2.0 PROJECT OBJECTIVE 
 
 The RbjecWiYe Rf Whe HRleWRZQ aQd TZR RXUal AUeaV AmbieQW AiU QXaliW\ 
PaVViYe MRQiWRUiQg AVVeVVmeQW (H2RAAAPMA) ZaV WR chaUacWeUi]e Whe aiU TXaliW\ 
aURXQd diffeUeQW aUeaV Rf HRleWRZQ aQd WZR UXUal lRcaWiRQV RYeU Whe cRXUVe Rf WZelYe 
(12) mRQWhV, iQ RUdeU WR deWeUmiQe aQ\ SRVVible WUeQdV iQ SUimaU\ aQd VecRQdaU\ 
SRllXWaQW leYelV aW Whe VelecWed VamSle ViWeV. TR aVViVW ZiWh Whe aQal\ViV, ZeaWheU daWa 
ZaV cRllecWed fURm Whe CaUibbeaQ IQVWiWXWe Rf MeWeRURlRg\ aQd H\dURlRg\ (CIMH) 
aQd WUaffic daWa ZaV cRllecWed b\ Whe MiQiVWU\ Rf TUaQVSRUW aQd WRUkV (MTW) fRU 15-
18 da\V aW each lRcaWiRQ dXUiQg diffeUeQW mRQWhV. 
 

2.1 PUimaU\ aQd SecRQdaU\ PRllXWaQWV 
 
 The AmbieQW AiU QXaliW\ PRlic\ PaSeU VXbmiWWed b\ Whe EPD haV ideQWified Whe 
WRUld HealWh OUgaQi]aWiRQ (WHO) AmbieQW AiU TXaliW\ VWaQdaUdV aV Whe SUimaU\ 
UefeUeQce VWaQdaUd. TheUefRUe, Whe SRllXWaQWV Rf fRcXV iQ Whe VWXd\ aUe WhRVe 
highlighWed b\ Whe WHO gXideliQeV aV SUimaU\ aQd VecRQdaU\ SRllXWaQWV. TheVe 
SUimaU\ SRllXWaQWV iQclXde VXlShXU diR[ide (SO2), QiWURgeQ diR[ide (NO2) aQd YRlaWile 
RUgaQic cRmSRXQdV (VOCV). O]RQe (O3) iV cRQVideUed a VecRQdaU\ SRllXWaQW, dXe WR iW 
beiQg fRUmed b\ ShRWRchemical UeacWiRQV beWZeeQ QiWURgeQ R[ideV aQd VOCV. IW 
VhRXld be QRWed WhaW SO2 aQd NO2 aUe XWili]ed aV iQdicaWRUV Rf Whe SUeVeQce Rf VXlShXU 
R[ideV (SOX) aQd QiWURgeQ R[ideV (NOX). AddiWiRQall\, iW mXVW be QRWed WhaW Whe 
labRUaWRU\ deWecWiRQ limiW iV baVed RQ Whe amRXQW Rf VXlShXU (S) RU QiWURgeQ (N) 
SUeVeQW iQ Whe media. The VelecWed SRllXWaQWV aQd WheiU imSacWV aUe highlighWed iQ 
Table 1.  
 PUimaU\ SRllXWaQWV ma\ caXVe VmRg, acid UaiQ aQd RWheU healWh aQd 
iQfUaVWUXcWXUal ha]aUdV if SUeVeQW iQ VXfficieQW TXaQWiWieV.  PUimaU\ SRllXWaQWV aUe 
geQeUall\ emiWWed fURm YaUiRXV VWaWiRQaU\ VRXUceV VXch aV iQdXVWUial acWiYiWieV, 
WUaQVSRUWaWiRQ, SeUVRQal caUe faciliWieV (e.g. ValRQV), agUicXlWXUal acWiYiWieV aQd 
elecWUiciW\ geQeUaWiRQ. IQ HRleWRZQ aQd iQ Whe UXUal aUeaV, Whe mRVW SURmiQeQW 
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VRXUceV Rf SRllXWaQWV aQd VOCV ZRXld be iQdXVWUial aQd cRmmeUcial acWiYiWieV aQd 
Whe cRmbXVWiRQ Rf fRVVil fXelV.  
 
Table 1: LisW of Primar\ and Secondar\ PollXWanWs measXred dXring Whe HoleWoZn and 
WZo RXral Areas AmbienW Air QXaliW\ PassiYe MoniWoring SXrYe\ 
PRIMARY 

POLLUTANT 
SOURCES 

SULPHUR 

DIOXIDE (SO2) 
B\ faU Whe maiQ VRXUce Rf VXlShXU diR[ide iV Whe cRmbXVWiRQ 
Rf fRVVil fXelV VXch aV dieVel aQd fXel Ril. AccRUdiQg WR Whe 
USEPA, VhRUW WeUm (5 miQXWeV WR 24 hRXUV) e[SRVXUeV WR SO2, 
ma\ UeVXlW iQ VeYeUal adYeUVe UeVSiUaWRU\ SURblemV iQclXdiQg 
Whe cRQVWUicWiRQ Rf bURQchial WXbeV aQd iQcUeaVed aVWhma 
V\mSWRmV iQ childUeQ aQd Whe eldeUl\.  IW iV alVR a cRmSRQeQW 
Rf acid UaiQ fRUmaWiRQ Zhich caQ caXVe SURSeUW\ aQd 
eQYiURQmeQWal damage. 

NITROGEN 

DIOXIDE (NO2) 
 The maiQ VRXUce Rf NO2 ZRXld be high WemSeUaWXUe 
cRmbXVWiRQ Rf fRVVil fXelV aQd WheUefRUe, elecWUiciW\ 
geQeUaWiRQ aQd URad WUaffic aUe Whe SUimaU\ VRXUceV Rf NO2. 
AccRUdiQg WR Whe USEPA, VhRUW-WeUm (30 miQXWeV WR 24 
hRXUV) NO2 e[SRVXUe ma\ WUiggeU UeVSiUaWRU\ SURblemV 
iQclXViYe Rf aiUZa\ iQflammaWiRQ iQ healWh\ SeRSle aQd 
iQcUeaVed UeVSiUaWRU\ V\mSWRmV iQ SeRSle ZiWh aVWhma.  
EmiVViRQV WhaW lead WR Whe fRUmaWiRQ Rf NO2 geQeUall\ alVR 
lead WR Whe fRUmaWiRQ Rf RWheU QiWURgeQ R[ideV aQd 
WURSRVSheUic R]RQe (O3).   

VOLATILE 

ORGANIC 

COMPOUNDS 

(VOCS) 

VOCV cRmSUiVe a YeU\ Zide UaQge Rf h\dURcaUbRQV, 
R[\geQaWeV, halRgeQaWeV aQd RWheU caUbRQ cRmSRXQdV 
e[iVWiQg iQ Whe aWmRVSheUe iQ Whe YaSRXU ShaVe.  
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The SUedRmiQaQW VRXUce Rf VOCV iV W\Sicall\ WhURXgh 
leakage fURm SUeVVXUi]ed V\VWemV (e.g. QaWXUal gaV, meWhaQe) 
RU eYaSRUaWiRQ Rf a liTXid fXel VXch aV beQ]eQe fURm fXel 
WaQkV Rf YehicleV. HRZeYeU, Whe iQcRmSleWe cRmbXVWiRQ Rf 
fRVVil fXelV aQd RWheU iQciQeUaWiRQ SURceVVeV ma\ alVR giYe 
UiVe WR fUagmeQWV WhaW aUe emiWWed iQ Whe fRUm Rf VOCV. 

SECONDARY 

POLLUTANT 

SOURCES 

OZONE (O3) GURXQd leYel R]RQe iV Whe maiQ cRmSRQeQW Rf VmRg aQd iV 
cUeaWed b\ Whe chemical iQWeUacWiRQV beWZeeQ NO2, VOCV aQd 
VXQlighW. The cRQceQWUaWiRQ geQeUaWed iV deSeQdeQW RQ 
aWmRVSheUic cRQYecWiRQ, Whe WheUmal iQYeUViRQ la\eU aQd aQ 
RSWimal VOC/QiWURgeQ R[ideV UaWiR UaQgiQg fURm 4:1 WR 10:1 
(WHO, 2000). AW high cRQceQWUaWiRQV, O3 ma\ iUUiWaWe aiUZa\V, 
caXVe bUeaWhiQg difficXlWieV aQd damage lXQgV. IW caQ alVR 
WUiggeU aVWhma aWWackV, eVSeciall\ iQ childUeQ, Whe ill aQd Whe 
eldeUl\. AddiWiRQal imSacWV iQclXde damaged YegeWaWiRQ aQd 
UedXced cURS \ieldV. 
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3.0 STUDY AREA AND METHODOLOGY 
 
3.1 SWXd\ AUea 
ȱ

 The VamSliQg SURgUamme cRQViVWed Rf VeYeQ ViWeV, iQclXdiQg fRXU (4) lRcaWed iQ 
HRleWRZQ, RQe (1) ZiWhiQ FaUle\ Hill NaWiRQal PaUk, SW. PeWeU aQd RQe (1) ZiWhiQ GXQ 
Hill SigQal SWaWiRQ, SW. GeRUge. OQe VamSle ViWe ZaV lRcaWed aW Whe eaVWeUQ-mRVW SaUW 
Rf Whe iVlaQd, Ragged PRiQW SW. PhiliS Zhich VeUYed aV a backgURXQd ViWe.  The 
VamSliQg lRcaWiRQV aUe VhRZQ iQ FigXUeV 1-4. 
 The backgURXQd ViWe ZaV VelecWed becaXVe iW ZaV aQ XSZiQd lRcaWiRQ RXWVide Rf 
Whe VWXd\ aUea.  FXUWheUmRUe, WhiV ViWe ZaV ViWXaWed aW Whe eaVWeUQ-mRVW SaUW Rf Whe 
iVlaQd aQd giYeQ Whe SUeYailiQg ZiQd diUecWiRQ, VhRXld QRW be affecWed b\ aQ\ laQd 
baVed acWiYiWieV WhaW ma\ geQeUaWe high leYelV Rf VOCV, SO2 RU NO2. SiWe VelecWiRQ 
ZaV iQiWiall\ accRmSliVhed WhURXgh Whe diffeUeQWiaWiRQ beWZeeQ acWiYiWieV RccXUUiQg iQ 
Whe aUea aQd aVVigQiQg Whe fRllRZiQg claVVificaWiRQV; 

x CRmmeUcial acWiYiWieV 

x ReVideQWial acWiYiW\ 

x IQdXVWUial acWiYiW\ 

x Mi[ed XVe acWiYiWieV (a cRmbiQaWiRQ Rf aQ\ Rf Whe WhUee acWiYiWieV) 
 IQ addiWiRQ WR Whe acWiYiW\ W\Se, Whe VamSle lRcaWiRQV ZeUe alVR claVVified baVed 
RQ Whe UecRmmeQdaWiRQV SURYided b\ Whe SaVViYe VamSleU maQXfacWXUeU aQd Whe 
SUR[imiW\ WR Whe QeaUeVW heaYil\ WUafficked URadZa\. Table 2 RXWliQeV Whe cUiWeUia 
aVVRciaWed ZiWh each ViWe lRcaWiRQ.  
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       HoleWoZn             Farle\ Hill NaWional Park           GXn Hill Signal SWaWion          Ragged PoinW 

FigXre 1: Map shoZing Whe sampling locaWions in relaWion Wo each oWher. (NoW Wo Scale) 
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FigXre 2: Sample locaWions in HoleWoZn (NoW Wo scale) 
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FigXre 3:  GXn Hill Signal SWaWion in relaWion Wo Whe residenWial areas Wo Whe norWh 
and norWh easW. (NoW Wo scale) 
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FigXre 4: Farle\ Hill NaWional Park (For illXsWraWiYe pXrposes onl\. NoW Wo Scale) 

. 
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 Table 2:  SiWe lRcaWiRQ aQd VelecWiRQ cUiWeUia  

SITE LOCATION LOCATION 

TYPE 
DISTANCE 

FROM MAJOR 

ROADWAY 

OTHER SELECTION CRITERIA 

Ragged PRiQW, SW. 
PhiliS (RP) BackgURXQd >50 m LRcaWed SE Rf all lRcaWiRQV 

GXQ Hill SigQal 
SWaWiRQ, SW. GeRUge 
(GH) 

RXUal 20-30m ReVideQWial/CRmmeUcial 

FaUle\ Hill NaWiRQal 
PaUk, SW. PeWeU (FH) RXUal >50 m ReVideQWial/CRmmeUcial 

DiYi HeUiWage 
ReVRUWV, HRleWRZQ 
SW. JameV (DH) 

NeaU URad 20 m ReVideQWial/CRmmeUcial 

CURVViQg LighWV 
OSSRViWe JXV GUilliQ 
HRleWRZQ, SW. JameV 
(CLJG) 

NeaU URad 1 m CRmmeUcial 

HRleWRZQ PRlice 
SWaWiRQ, HRleWRZQ 
SW. JameV (HPS) 

UUbaQ  1 m IQdXVWUial/CRmmeUcial 

SW. JameV CemeWeU\, 
HRleWRZQ, SW. JameV 
(SJC) 

ReVideQWial  >50 m ReVideQWial/CRmmeUcial 
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3.2 TXbe DeSlR\meQW aQd RecRYeU\ 
 
The aiU TXaliW\ aW VeYeQ (7) lRcaWiRQV ZaV aVVeVVed XWili]iQg SaVViYe mRQiWRUV 

deVigQed WR allRZ SaVViYe aiU flRZ RYeU WUeaWed VamSliQg media, Zhich ZaV WheQ 
aQal\Ved b\ gaV chURmaWRgUaSh\ aQd RWheU SURSUieWaU\ meWhRdRlRgieV b\ Whe 
maQXfacWXUeU EQYiURTechQRlRg\ SeUYiceV PLC UK, ZiWhiQ WheiU fle[ible VcRSe Rf 
accUediWaWiRQ. 
 The SaVViYe VamSleUV ZeUe deSlR\ed aW each Rf Whe VamSle ViWeV iQ Whe fRllRZiQg 
maQQeU: 

x ThUee W\SeV Rf SaVViYe VamSleUV ZeUe XWili]ed iQ Whe VWXd\: RQe WhaW meaVXUed 
TRWal VOCV, aQRWheU fRU SO2/NO2 aQd a WhiUd fRU O3. 

x OQe Rf each W\Se Rf SaVViYe VamSle WXbe ZaV Slaced aW each Rf 6 lRcaWiRQV 

x IQ addiWiRQ, a ViQgle dXSlicaWe WXbe ZaV Slaced aW YaUiRXV lRcaWiRQV, UeVXlWiQg 
iQ fRXU (4) WXbeV SeU ViWe SeU mRQWh1, aV VhRZQ iQ Table 3.  

x NR dXSlicaWeV ZeUe XVed aW Whe backgURXQd ViWe. TheUefRUe, WhUee (3) VamSleUV 
(TRWal VOCV, SO2/NO2, aQd O3) ZeUe deSlR\ed RQ a mRQWhl\ baViV aW WhiV ViWe. 

x ThUee Field BlaQkV, RQe each fRU TRWal VOCV, SO2/NO2, aQd O3 ZeUe XWili]ed 
dXUiQg Whe deSlR\meQW aQd UeWXUQed fRU aQal\ViV. 

x TXbeV ZeUe Slaced aW a heighW beWZeeQ WZR (2) aQd fRXU (4) meWUeV fURm Whe 
gURXQd aQd VecXUed b\ ]iS WieV aQd dRXble Vided WaSe.  

  

ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
1 A mRQWhl\ VamSle iV cRQVideUed WR be Yalid if Whe e[SRVXUe SeUiRd iV ZiWhiQ +/- 5 da\V Rf Whe 30 da\ 
SeUiRd (caleQdaU mRQWh); iW iV alVR deViUable WR haYe Whe 'RQ' aQd 'Rff' daWeV aV clRVe aV SRVVible WR Whe 
VWaUW aQd eQd Rf a caleQdaU mRQWh iQ RUdeU WR miQimi]e XQceUWaiQW\ iQ Whe deWeUmiQaWiRQ Rf Whe 
e[SRVXUe mRQWh. - OperaWions ManXal for Air QXaliW\ MoniWoring in OnWario MinisWr\ of Whe 
EnYironmenW OperaWions DiYision Technical SXpporW SecWion 
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3.3 AddiWiRQal DaWa 
  

IQ addiWiRQ WR SaVViYe mRQiWRUiQg VamSliQg, Whe fRllRZiQg VXSSlemeQWaU\ daWa ZaV 
cRllecWed; 

x MiQiVWU\ Rf TUaQVSRUW WUaffic cRXQWeUV ZeUe XWili]ed WR cRQdXcW WUaffic cRXQWV 
alRQg Whe maiQ URadV clRVeVW WR Whe VamSliQg ViWe fRU a SeUiRd Rf fifWeeQ WR 
eighWeeQ (15-18) da\V, WR accRXQW fRU bRWh Zeekda\ aQd ZeekeQd WUaffic. The 
aYeUage dail\ WUaffic cRXQW ZaV WheQ SURYided, baVed XSRQ Whe daWa cRllecWed.  

x MeWeRURlRgical daWa ZaV cRllecWed XWili]iQg ZeaWheU daWa fURm Whe CaUibbeaQ 
IQVWiWXWe fRU MeWeRURlRg\ aQd H\dURlRg\ (CIMH) Zhich ZaV VRXUced fURm 
ZeaWheU VWaWiRQV iQ clRVe SUR[imiW\ WR Whe VamSliQg lRcaWiRQV.  

x SamSliQg ZaV cRQdXcWed mRQWhl\ aW each lRcaWiRQ fRU WZelYe mRQWhV. 
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Table 3: The diffXsion WXbe allocaWion from FebrXar\ 2015 Wo Jan 2016.  The YalXe ´2µ indicaWes WhaW a  
dXplicaWe Zas placed on siWe. 

LOCATION PARAMETER FEB 

2015 
MAR 

2015 
APR 

2015 
MAY 

2015 
JUN 

2015 
JUL 
2015 

AUG 
2015 

SEPT 

2015 
OCT 

2015 
NOV 
2015 

DEC 
2015 

JAN 
2016 

TOTAL 

Ragged  
PRiQW 

TVOC 1 1 1 1 1 1 1 1 1 1 1 1 12 

SO2/NO2 1 1 1 1 1 1 1 1 1 1 1 1 12 

O3 1 1 1 1 1 1 1 1 1 1 1 1 12 

Ragged PRiQW TRWal 36 

FaUle\ 
Hill 

TVOC 1 2 1 1 2 1 1 2 1 1 2 1 16 

SO2/NO2 2 1 1 2 1 1 2 1 1 2 1 1 16 

O3 1 1 2 1 1 2 1 1 2 1 1 2 16 

FaUle\ Hill TRWal 48 

GXQ Hill 

TVOC 1 1 2 1 1 2 1 1 2 1 1 2 16 

SO2/NO2 1 2 1 1 2 1 1 2 1 1 2 1 16 

O3 2 1 1 2 1 1 2 1 1 2 1 1 16 

GXQ Hill TRWal 48 

DiYi 
HeUiWage 
ReVRUW 

TVOC 2 1 1 2 1 1 2 1 1 2 1 1 16 

SO2/NO2 1 1 2 1 2 2 1 2 1 1 2 1 17 

O3 1 2 1 1 1 1 1 1 2 1 1 2 15 

DiYi HeUiWage ReVRUW TRWal 48 

CURVViQg 
LighWV 

JXV· 
GUilliQ· 

TVOC 1 2 1 1 2 1 1 2 1 1 2 1 16 

SO2/NO2 2 1 1 2 1 1 2 1 1 2 1 1 16 

O3 1 1 2 1 1 2 1 1 2 1 1 2 16 

CURVViQg LighWV JXV· GUilliQ· TRWal 48 

SW. JameV 
CemeWeU\ 

TVOC 1 1 2 1 1 2 1 1 2 1 1 2 16 

SO2/NO2 1 2 1 1 2 1 1 2 1 1 2 1 16 

O3 2 1 1 2 1 1 2 1 1 2 1 1 16 

SW. JameV CemeWeU\ TRWal 48 

HRleWRZQ 
PRlice 

SWaWiRQ 

TVOC 2 1 1 2 1 1 2 1 1 2 1 1 16 

SO2/NO2 1 1 2 1 2 2 1 2 1 1 2 1 17 

O3 1 2 1 1 1 1 1 1 2 1 1 2 15 

HRleWRZQ PRlice SWaWiRQ TRWal 48 
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4.0 RESULTS 
  GUaShV 1 aQd 2 belRZ, VhRZ Whe RYeUall meaQ cRQceQWUaWiRQV fRU SO2, NO2, O3 
aQd TVOC iQ SaUWV SeU billiRQ fRU Whe dXUaWiRQ Rf Whe VWXd\.   
  

ȱ
Graph 1: OYerall mean SO2 concenWraWion and Whe area designaWed means for all locaWions 
moniWored dXring Whe HoleWoZn and TZo RXral Areas sWXd\ 
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ȱ
Graph 2 OYerall mean NO2, O3 and TVOC concenWraWions for all locaWions moniWored 
dXring Whe HoleWoZn and TZo RXral Areas sWXd\ 
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4.1  Ragged PRiQW (RP), SW. PhiliS BackgURXQd SiWe 
 

SamSliQg ZaV cRQdXcWed aW Ragged PRiQW, SW. PhiliS Zhich iV Whe eaVWeUQ-
mRVW SaUW Rf BaUbadRV, lRcaWed eaVW VRXWh eaVW Rf HRleWRZQ, eaVW Rf GXQ Hill aQd 
VRXWh eaVW Rf FaUle\ Hill.    
 
4.1.1 Ragged PRiQW SO2 ReVXlWV 
 
 AV VhRZQ iQ GUaSh 1, Whe meaQ SO2 cRQceQWUaWiRQ RbVeUYed aW Ragged PRiQW 
ZaV aSSUR[imaWel\ 1.85 SSb. AccRUdiQg WR Table 4, a ma[imXm cRQceQWUaWiRQ Rf 3.91 
SSb ZaV RbVeUYed. SeYeUal VamSleV ZeUe RbVeUYed WR haYe cRQceQWUaWiRQV belRZ Whe 
deWecWable limiWV fRU SO2.   

AddiWiRQall\, VeYeUal VamSleV cRllecWed dXUiQg Whe mRQiWRUiQg SeUiRd ZeUe QRW 
XVed iQ WhiV aQal\ViV aV Whe\ ZeUe cRmSURmiVed b\ high chlRUide cRQWeQW.  ThiV ma\ 
haYe beeQ dXe WR Whe high ValW cRQWeQW RQ Whe VamSle VXbVWUaWe Zhich ma\ haYe beeQ 
deUiYed fURm Vea VSUa\ RQ Whe VXbVWUaWe.  
Table 4: SO2 daWa for Whe moniWoring period for Ragged PoinW, SW. Philip 

MonWh Feb-
15 

Mar-
15 

Apr-
15 

Ma\-
15 

JXn-
15 

JXl-
15 

AXg-
15 

Sep-
15 

OcW-
15 

NoY-
15 

Dec-
15 

Jan-
16 

SO2 
(SSb) <0.53 7.78 234.84 <0.35 0.85 7.3 0.71 <0.23 <0.38 1.52 3.9 3.91 

ValXeV iQ Ued aUe WhRVe VamSleV Zhich ZeUe deWeUmiQed WR be belRZ deWecWable limiWV, iQ Whe caVe Rf SO2 iW iV 
UeSUeVeQWed aV 0.03 �g Rf S.  TheUefRUe Whe YalXeV RbVeUYed aUe RQl\ eVWimaWeV aQd caQQRW be YeUified. 
ValXeV iQ blXe aUe WhRVe VamSleV Zhich ma\ haYe beeQ cRmSURmiVed b\ Whe SUeVeQce Rf a high chlRUide cRQWeQW. 
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4.1.2 Ragged PRiQW NO2, O3 aQd TVOC ReVXlWV  
 

BaVed XSRQ Whe daWa diVSla\ed iQ GUaSh 2 aQd Table 5 Whe fRllRZiQg 
RbVeUYaWiRQV ZeUe made ZiWh UeVSecW WR NO2, O3 aQd TVOC cRQceQWUaWiRQV aW 
Ragged PRiQW.  

x AccRUdiQg WR GUaSh 2; Whe meaQ NO2 cRQceQWUaWiRQ RbVeUYed fRU Ragged 
PRiQW ZaV aSSUR[imaWel\ 0.20 SSb.  

x IW mXVW be QRWed WhaW all RWheU UeVXlWV ZeUe belRZ Whe deWecWable limiW 
fRU NO2. 

x WiWh UeVSecW WR O3, Whe meaQ cRQceQWUaWiRQ ZaV 29.8 SSb. 

x O3 cRQceQWUaWiRQV UaQged beWZeeQ 19.79 SSb aQd 41.44 SSb, aV VhRZQ iQ 

Table 5. 

x The meaQ TVOC cRQceQWUaWiRQ ZaV aSSUR[imaWel\ 30.38 SSb aV VhRZQ 
iQ GUaSh 2. 

x  TVOC leYelV UaQged fURm a lRZ Rf 0.45 SSb WR a high Rf 53.56 SSb aV 
VhRZQ iQ Table 5.  

x TVOC daWa iQ FebUXaU\ 2015 ZaV QRW XWili]ed dXe WR a lab aQal\ViV eUURU. 
 AddiWiRQall\, Whe lab iQdicaWed WhaW Whe e[WUemel\ high UeVXlW meaVXUed iQ 

AXgXVW 2015 ma\ haYe beeQ becaXVe Whe VamSle ZaV cRmSURmiVed dXe WR Whe age Rf 
Whe aQal\We iQ Whe SaVViYe VamSliQg WXbe.  WheWheU Whe eUURU ZaV a maQXfacWXUiQg 
defecW RU Whe UeVXlW Rf a dela\ iQ deSlR\meQW b\ EPD cRXld QRW be deWeUmiQed. TheUe 
ZeUe QR RWheU UeSlicaWiRQV Rf WhiV SaUWicXlaU eUURU. 
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Table 5:  NO2, O3 and TVOC for Whe period FebrXar\ 2015 Wo JanXar\ 2016 for Ragged 
PoinW, SW. Philip. 

ȱ

ȱ ȱ

MonWh Feb-
15 

Mar-
15 

Apr-
15 

Ma\-
15 

JXn-
15 

JXl-
15 

AXg-
15 

Sep-
15 

OcW-
15 

NoY-
15 

Dec-
15 

Jan-
16 

NO2 

(PPB) <0.13 0.26 <0.17 <0.09 <0.18 <0.13 <0.29 <0.26 <0.16 <0.21 <0.16 <0.15 

O3 (PPB) 35.85 39.71 41.44 36.81 23.45 19.79 22.28 33.46 29.30 31.50 24.88 19.11 
TVOC 
(PPB) IA 20.00 9.30 13.05 25.70 0.45 137.22 53.56 23.07 10.63 16.66 24.59 

ValXes in red are Whose samples Zhich Zere deWermined Wo be beloZ deWecWable limiWs in Whe case of NO2 iW is 
represenWed as 0.05 �g of NO2. Therefore, Whe YalXes obserYed are onl\ esWimaWes and cannoW be Yerified. 
ValXes in blXe are Whose samples Zhich ma\ haYe been compromised b\ Whe presence of a high chloride 
conWenW. 
IA - No daWa collecWed. An incorrecW anal\sis (IA) Zas performed Top 5 VOC anal\sis condXcWed insWead of 
TVOC  anal\sis 
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4.2 FaUle\ Hill NaWiRQal PaUk, SW. PeWeU 
 
 ThiV lRcaWiRQ ZaV a UXUal lRcaWiRQ, gUeaWeU WhaQ 50 m fURm Whe bXVieVW URadZa\. 
AddiWiRQall\ Whe aUea ZaV XWili]ed aV a UecUeaWiRQal aUea hRVWiQg SicQicV, SaUWieV aQd 
RccaViRQal cRQceUWV.  FigXUe 5 VhRZV Whe VamSliQg lRcaWiRQ.  

 
FigXre 5: TXbes placed on disXsed flagpole adjacenW Wo Whe GreaW HoXse rXins aW Farle\ Hill NaWional Park 
 

 4.2.1  FaUle\ Hill SO2 ReVXlWV 
 AV VhRZQ iQ GUaSh 1 Whe meaQ SO2 cRQceQWUaWiRQ ZaV aSSUR[imaWel\ 0.51 SSb. 

TheUe ZeUe VeYeUal iQVWaQceV ZheUe cRQceQWUaWiRQV deWecWed ZeUe belRZ Whe YeUifiable 
limiWV. NR daWa ZaV cRllecWed iQ MaUch 2016 dXe WR Whe XQVaQcWiRQed UemRYal Rf Whe 
VamSle WXbe.  The UeVXlWV haYe beeQ highlighWed iQ Table 6. 
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Table 6: SO2 leYels deWecWed dXring Whe period FebrXar\ 2015 Wo JanXar\ 2016 aW Farle\ 
Hill NaWional Park, SW. PeWer. 

 
4.2.2  FaUle\ Hill NO2, O3 aQd TVOC ReVXlWV 
  

BaVed XSRQ Whe daWa diVSla\ed iQ GUaSh 2 aQd Table 7 Whe fRllRZiQg 
RbVeUYaWiRQV ZeUe made ZiWh UeVSecW WR NO2, O3 aQd TVOC cRQceQWUaWiRQV aW 
FaUle\ Hill.  

x WiWh UeVSecW WR NO2, Whe meaQ cRQceQWUaWiRQ deWecWed aV VhRZQ iQ 
GUaSh 2 ZaV 0.38 SSb.  

x AV VhRZQ iQ Table 7, NO2 cRQceQWUaWiRQV UaQged beWZeeQ 0.22 SSb aQd 
0.88 SSb ZiWh VeYeUal mRQWhV UegiVWeUiQg cRQceQWUaWiRQV WhaW ZeUe 
belRZ deWecWable limiWV. 

x  NR NO2 daWa ZaV cRllecWed iQ MaUch 2016 RU aQ\ O3 daWa fRU ASUil, dXe 
WR Whe XQaXWhRUiVed UemRYal Rf Whe VamSle WXbeV. 

x The meaQ O3 cRQceQWUaWiRQ ZaV aSSUR[imaWel\ 26.64 SSb, aV VhRZQ iQ 
GUaSh 2. The UaQge Rf YalXeV ZaV beWZeeQ 17.06 SSb aQd 34.70 SSb aV 
VhRZQ iQ Table 7.  

x The meaQ TVOC cRQceQWUaWiRQ aV VhRZQ iQ GUaSh 2 ZaV aSSUR[imaWel\ 
22.48 SSb.  

x  TVOC YalXeV UaQged beWZeeQ 3.71 SSb aQd 124.53 SSb.  
The ma[imXm TVOC cRQceQWUaWiRQ aSSeaUed WR be aQRmalRXV, aV iW ZaV fiYe 

(5) WimeV higheU WhaQ Whe Qe[W clRVeVW UeVXlW. ThiV ma\ be Whe UeVXlW Rf aQ XQkQRZQ 
iQ-field eYeQW RU a SURblem ZiWh Whe VamSliQg WXbe iWVelf.  
  

MonWh Feb-
15 

Mar-
15 

Apr-
15 

Ma\-
15 

JXn-
15 

JXl-
15 

AXg-
15 

Sep-
15 

OcW-
15 

NoY-
15 

Dec-
15 

Jan-
16 

SO2 

(PPB) <0.54 ND <1.43 <0.35 2.6 0.59 <0.29 0.4 <0.38 <0.24 <0.33 <0.53 

ValXes in red are Whose samples Zhich Zere deWermined Wo be beloZ deWecWable limiWs, in Whe case of SO2 iW is 
represenWed as 0.03 �g of S. Therefore, Whe YalXes obserYed are onl\ esWimaWes and cannoW be Yerified. 
ND- No daWa collecWed dXe Wo missing passiYe sampling WXbes 
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Table 7:  DaWa for NO2, O3 and TVOC for Whe period FebrXar\ 2015 Wo JanXar\ 2016 aW 
Farle\ Hill NaWional Park 

 
  

MonWh Feb-15 Mar-
15 

Apr-
15 

Ma\-
15 

JXn-
15 

JXl-
15 

AXg-
15 

Sep-
15 

OcW-
15 

NoY-
15 

Dec-
15 

Jan-
16 

NO2 

(PPB) <0.23 ND 0.88 0.22 0.41 0.50 0.29 <0.23 <0.16 0.31 <0.16 0.27 

O3 

(PPB) 34.70 27.35 ND 30.35 31.37 17.23 17.06 27.92 28.97 25.19 30.34 31.34 

TVOC 
(PPB) IA 6.75 6.75 13.33 18.12 24.66 21.19 124.53 3.71 8.13 11.68 8.45 

ValXes in red are Whose samples Zhich Zere deWermined Wo be beloZ deWecWable limiWs in Whe case of NO2 iW is 
represenWed as 0.05 �g of NO2. Therefore, Whe YalXes obserYed are onl\ esWimaWes and cannoW be Yerified. 
IA- No daWa collecWed. An incorrecW anal\sis (IA) Zas performed Top 5 VOC anal\sis condXcWed insWead of TVOC  
anal\sis 
ND- No daWa collecWed dXe Wo missing passiYe sampling WXbes 
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4.3 GXQ Hill SigQal SWaWiRQ (GH), SW. GeRUge 
 

The VecRQd UXUal lRcaWiRQ, GXQ Hill SigQal SWaWiRQ ZaV ViWXaWed iQ Whe ceQWUe 
Rf Whe iVlaQd VRXWh eaVW Rf HRleWRZQ, VRXWh Rf FaUle\ Hill aQd NRUWh WeVW Rf Ragged 
PRiQW, aV VhRZQ iQ FigXUe 1. PaVViYe VamSleUV ZeUe Slaced aW YaUiRXV lRcaWiRQV aURXQd 
Whe lRRkRXW WR UedXce Whe iQWUXViYeQeVV Rf Whe VamSleUV iQ Whe eQYiURQmeQW.  The 
VamSle lRcaWiRQV aUe VhRZQ iQ FigXUeV 6 aQd 7.  The lRcaWiRQ ZaV chaUacWeUi]ed aV 
SUimaUil\ UeVideQWial aV WheUe ZaV QR RbVeUYable iQdXVWUial RU cRmmeUcial acWiYiW\ iQ 
Whe immediaWe YiciQiW\. 
 

 
FigXre 6:  TENAX TA VOC Sampler aW GXn Hill Signal SWaWion 
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FigXre 7: SO2/NO2 and O]one Samplers on lighW pole aW GXn Hill Signal SWaWion 

 
4.3.1 GXQ Hill SigQal SWaWiRQ SO2 ReVXlWV 
 

Table 8 VhRZV WhaW Whe majRUiW\ Rf Whe SO2 VamSleV WakeQ aW Whe GXQ Hill 
SigQal VWaWiRQ ZeUe belRZ Whe deWecWable limiW. The RQl\ YeUifiable cRQceQWUaWiRQ ZaV 
deWecWed iQ DecembeU 2015 aW a YalXe Rf 0.64 SSb.  
 
Table 8: SO2 concenWraWions deWecWed aW GXn Hill Signal SWaWion dXring Whe period 
FebrXar\ 2015 Wo JanXar\ 2016. 

 
  

MONTH FEB-
15 

MAR-
15 

APR-
15 

MAY-
15 

JUN-
15 

JUL-
15 

AUG-
15 

SEP-
15 

OCT-
15 

NOV-
15 

DEC-
15 

JAN-
16 

SO2 (ppb) <0.54 <0.43 <0.46 <0.35 <0.46 <0.34 <0.36 <0.23 <0.38 <0.24 0.64 <0.53 

ValXes in red are Whose samples Zhich Zere deWermined Wo be beloZ deWecWable limiWs in Whe case of SO2 iW is 
represenWed as 0.03 �g of S. Therefore Whe YalXes obserYed are onl\ esWimaWes and cannoW be Yerified. 
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4.3.2  GXQ Hill SigQal SWaWiRQ NO2, O3 aQd TVOC ReVXlWV 
 
 BaVed XSRQ Whe daWa diVSla\ed iQ GUaSh 2 aQd Table 9 Whe fRllRZiQg 
RbVeUYaWiRQV ZeUe made ZiWh UeVSecW WR NO2, O3 aQd TVOC cRQceQWUaWiRQV aW GXQ 
Hill.  

x NO2 leYelV UaQged beWZeeQ 0.37 SSb aQd 0.89 SSb; Whe meaQ 
cRQceQWUaWiRQ deWecWed ZaV 0.64 SSb. 

x O3 leYelV UaQged beWZeeQ 10.24 SSb aQd 37.35 SSb. 

x MeaQ O3 leYelV ZeUe aSSUR[imaWel\ 26.91 SSb.  

x NR daWa fRU O3 ZaV cRllecWed iQ DecembeU dXe WR a miVViQg SaVViYe 
VamSleU WXbe. 

x IQ Whe caVe Rf TVOC cRQceQWUaWiRQV; Whe meaQ cRQceQWUaWiRQ ZaV 
aSSUR[imaWel\ 21.22 SSb ZiWh YalXeV UaQgiQg fURm 5.24 SSb WR 81.62 
SSb.  

Table 9: Range of daWa collecWed aW Whe GXn Hill Signal SWaWion for NO2, O3 and TVOC for 
Whe period FebrXar\ 2015-JanXar\ 2016. 

 
  

MONTH 
FEB-

15 
MAR-

15 
APR-

15 
MAY-

15 
JUN-

15 
JUL-
15 

AUG-
15 

SEP-
15 

OCT-
15 

NOV-
15 

DEC-
15 

JAN-
16 

NO2 

(PPB) 
0.37 0.65 0.70 0.38 0.48 0.63 0.84 0.89 0.86 0.70 0.87 0.37 

O3 (PPB) 37.35 36.24 28.63 32.88 25.10 25.75 10.24 14.86 22.48 29.22 ND 33.25 

TVOC 

(PPB) 
IA 9.69 7.59 25.83 5.93 18.26 81.62 44.77 10.48 11.95 12.04 5.24 

IA- No daWa collecWed. An incorrecW anal\sis Zas performed Top 5 VOC anal\sis condXcWed insWead of TVOC  
anal\sis 
ND- No daWa collecWed dXe Wo missing passiYe sampling WXbes 
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4.4 DiYi HeUiWage ReVRUW (DH), HRleWRZQ, SW. JameV 
 
 The DiYi HeUiWage ReVRUW ZaV Whe VRXWheUQmRVW ViWe lRcaWed iQ Whe HRleWRZQ 
aUea aQd iW ZaV chaUacWeUiVed aV a QeaU URad ViWe. SamSleUV ZeUe Slaced 
aSSUR[imaWel\ 20 meWUeV fURm Whe URadVide iQ WhiV UeVideQWial cRmmeUcial aUea; WhiV 
iV VhRZQ iQ FigXUe 8. 
 

 
FigXre 8: PassiYe samplers placed aW Whe DiYi HeriWage ResorW locaWed appro[imaWel\ 20 m 
from HighZa\ 1 
  

Samplersȱ
BusȱStopȱ
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4.4.1 DiYi HeUiWage ReVRUW SO2 ReVXlWV 
 

AV VhRZQ iQ Table 10, all Rf Whe SO2 VamSleV WakeQ aW Whe DiYi HeUiWage ReVRUW 
ZeUe belRZ Whe deWecWable limiW.  
Table 10:  SO2 concenWraWions deWecWed aW Whe DiYi HeriWage ResorW in HoleWoZn aW a near 
road siWe dXring Whe period FebrXar\ 2015 Wo JanXar\ 2016. 
 

MONTH 
FEB-
15 

MAR-
15 

APR-15 
MAY-
15 

JUN-
15 

JUL-
15 

AUG-
15 

SEP-
15 

OCT-
15 

NOV-
15 

DEC-
15 

JAN-
16 

SO2 (ppb) <0.54 <0.43 <0.46 <0.35 <0.46 <0.34 <0.36 <0.23 <0.38 <0.33 <0.33 <0.53 

ValXes in red are Whose samples Zhich Zere deWermined Wo be beloZ deWecWable limiWs in Whe case of SO2 iW is 
represenWed as 0.03 �g of S. Therefore Whe YalXes obserYed are onl\ esWimaWes and cannoW be Yerified. 

 
4.4.2  DiYi HeUiWage ReVRUW NO2, O3 aQd TVOC ReVXlWV 
 

BaVed XSRQ Whe UeVXlWV SUeVeQWed iQ GUaSh 2 aQd iQ Table 11 belRZ, Whe 
fRllRZiQg RbVeUYaWiRQV ZeUe made ZiWh UeVSecW WR NO2, O3 aQd TVOC cRQceQWUaWiRQV 
aW Whe DiYi HeUiWage UeVRUW.  

x NO2 leYelV UaQged beWZeeQ 3.31 SSb aQd 5.98 SSb; ZiWh a meaQ 
cRQceQWUaWiRQ Rf 4.59 SSb VhRZQ iQ GUaSh 2.  

x O3 leYelV UaQged beWZeeQ 13.70 SSb aQd 33.71 SSb, Whe meaQ 
cRQceQWUaWiRQ deWecWed ZaV 24.16 SSb. 

x GUaSh 2 VhRZed a meaQ cRQceQWUaWiRQ Rf 36.32 SSb.  
x AccRUdiQg WR Table 11, TVOC YalXeV UaQged fURm a lRZ Rf 2.32 SSb WR a 

high Rf 93.89 SSb. 
Table 11: NO2, O3 and TVOC concenWraWions recorded aW Whe DiYi HeriWage ResorW near road siWe 
dXring Whe period FebrXar\ 2015 Wo JanXar\ 2016 
 

  

MONTH FEB-
15 

MAR-
15 

APR-
15 

MAY-
15 

JUN-
15 

JUL-
15 

AUG-
15 

SEP-
15 

OCT-
15 

NOV-
15 

DEC-
15 

JAN-
16 

NO2 
(PPB) 

4.25 4.78 4.86 3.52 3.31 3.34 3.79 4.63 5.39 5.39 5.83 5.98 

O3 (PPB) 28.46 26.04 33.71 25.33 25.80 22.62 13.70 18.42 19.18 25.61 26.22 24.79 

TVOC 
(PPB) 

IA 2.32 8.26 17.40 78.27 2.18 10.94 93.89 66.13 54.90 25.65 39.60 

IA- No daWa collecWed. An incorrecW anal\sis Zas performed Top 5 VOC anal\sis condXcWed insWead of TVOC  
anal\sis 



ȱ

38ȱ ȱȱ

4.5 CURVViQg LighWV RSSRViWe JXV· GUilliQ (CLJG), HRleWRZQ, SW. JameV 
 
 PaVViYe VamSleUV ZeUe Slaced aW Whe SedeVWUiaQ cURVViQg RSSRViWe Whe JXV· 
GUilliQ UeVWaXUaQW lRcaWed iQ HRleWRZQ, SW. JameV. The ViWe ZaV claVVified aV a QeaU 
URad ViWe ZiWh Whe VamSleUV aSSUR[imaWel\ 1 m fURm HighZa\ 1. FigXUe 9 belRZ VhRZV 
Whe lRcaWiRQ Rf Whe VamSleUV iQ UelaWiRQ WR HighZa\ 1. 
 

 
FigXre 9: PassiYe samplers locaWed aW pedesWrian crossing appro[imaWel\ 1m from HighZa\ 
1 close Wo JXs· Grillin· in HoleWoZn SW. James for Whe period FebrXar\ 2015 Wo JanXar\ 2016 
  

PassiYe Samplers 
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4.5.1 CURVViQg LighWV JXV· GUilliQ· SO2 ReVXlWV 
 

The aQal\ViV VhRZed WhaW all Rf Whe SO2 VamSleV WakeQ aW Whe CURVViQg LighWV 
JXV· GUilliQ· ZeUe belRZ Whe deWecWable limiW; Whe UeVXlWV caQ be VeeQ iQ Table 12. 
Table 12:  SO2 concenWraWions deWecWed aW Whe Crossing LighWs JXs· Grillin· in HoleWoZn aW 
a near road siWe dXring Whe period FebrXar\ 2015 Wo JanXar\ 2016 
 

MonWh Feb-
15 

Mar-
15 

Apr-15 Ma\-
15 

JXn-
15 

JXl-
15 

AXg-
15 

Sep-
15 

OcW-
15 

NoY-
15 

Dec-
15 

Jan-
16 

SO2 (ppb) <0.54 <0.43 <0.46 <0.35 <0.46 <0.34 <0.36 <0.23 <0.38 <0.33 <0.33 <0.53 
ValXes in red are Whose samples Zhich Zere deWermined Wo be beloZ deWecWable limiWs in Whe case of SO2 iW is 
represenWed as 0.03 �g of S. Therefore Whe YalXes obserYed are onl\ esWimaWes and cannoW be Yerified. 

 
4.5.2 CURVViQg LighWV JXV· GUilliQ· NO2, O3 aQd TVOC ReVXlWV 
 

BaVed XSRQ Whe RbVeUYaWiRQV iQ GUaSh 2 aQd iQ Table 13 belRZ Whe fRllRZiQg 
RbVeUYaWiRQV ZeUe made ZiWh UeVSecW WR NO2, O3 aQd TVOC cRQceQWUaWiRQV aW 
CURVViQg LighWV JXV· GUilliQ·.  

x NO2 leYelV UaQged beWZeeQ 1.54 SSb aQd 3.93 SSb; Whe meaQ NO2 

cRQceQWUaWiRQ ZaV aSSUR[imaWel\ 2.60 SSb. 

x IQ Whe caVe Rf O3; Whe meaQ cRQceQWUaWiRQ ZaV 27.56 aV VhRZQ iQ GUaSh 
2, Whe YalXeV UaQged beWZeeQ 14.76 SSb aQd 39.71 SSb. 

x IQ Whe caVe Rf TVOC cRQceQWUaWiRQV baVed XSRQ daWa fURm GUaSh 2 aQd 
Table 13; Whe meaQ cRQceQWUaWiRQ ZaV aSSUR[imaWel\ 15.33 SSb ZiWh a 
UaQge Rf cRQceQWUaWiRQV beWZeeQ 2.92 SSb aQd 33.21. 

Table 13:  NO2, O3 and TVOC concenWraWions recorded aW Whe Crossing LighWs JXs· Grillin· < 
1 m from HighZa\ 1 dXring Whe period FebrXar\ 2015 Wo JanXar\ 2016. 

 
  

MONTH FEB-
15 

MAR-
15 

APR-
15 

MAY-
15 

JUN-
15 

JUL-
15 

AUG-
15 

SEP-
15 

OCT-
15 

NOV-
15 

DEC-
15 

JAN-
16 

NO2 
(PPB) 2.27 2.34 2.56 1.97 1.76 1.54 2.27 3.93 3.13 2.44 3.19 3.75 
O3 (PPB) 38.40 39.71 27.86 21.18 28.37 20.20 21.02 14.76 25.07 32.29 33.24 28.66 
TVOC 
(PPB) IA 7.89 15.86 6.08 33.21 2.92 23.54 10.51 27.38 14.14 13.69 13.39 
IA- No daWa collecWed. An incorrecW anal\sis (IA) Zas performed Top 5 VOC anal\sis condXcWed insWead of TVOC  
anal\sis 
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4.6 SW. JameV CemeWeU\ (SJC), HRleWRZQ, SW. JameV 
 
 PaVViYe VamSleUV ZeUe Slaced iQ Whe SW. JameV CemeWeU\, lRcaWed > 50 m aZa\ 
fURm HighZa\ 1 aQd MRl\QeX[ RRad iQ a UeVideQWial aUea. FigXUe 10 VhRZV Whe 
SlacemeQW Rf Whe VamSleUV ZiWhiQ Whe cemeWeU\. 
 

 
FigXre 10: PassiYe samplers placed on pole ZiWhin Whe SW. James CemeWer\ greaWer Whan 50 
m aZa\ from HighZa\ 1 and Mol\neX[ Road, HoleWoZn SW. James for Whe period FebrXar\ 
2015 Wo JanXar\ 2016 
  

PassiYe Samplers 
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4.6.1 SW. JameV CemeWeU\ SO2 ReVXlWV 
 

GUaSh 1 VhRZed a meaQ SO2 cRQceQWUaWiRQ 0.54 SSb. AV VhRZQ iQ Table 14, 
half Whe VamSleV cRllecWed ZeUe belRZ Whe deWecWable limiW aQd QR daWa ZaV cRllecWed 
iQ JaQXaU\ 2016 dXe WR miVViQg WXbeV. 
Table 14:  SO2 concenWraWions deWecWed aW Whe SW. James CemeWer\ in HoleWoZn aW a near 
road siWe dXring Whe period FebrXar\ 2015 Wo JanXar\ 2016 
 

MONTH FEB-
15 

MAR-
15 

APR-
15 

MAY-
15 

JUN-
15 

JUL-
15 

AUG-
15 

SEP-
15 

OCT-
15 

NOV-
15 

DEC-
15 

JAN-
16 

SO2 

(ppb) 
<0.54 <0.43 <0.46 <0.35 <0.46 <0.34 0.54 0.23 0.38 0.38 0.33 ND 

ValXes in red are Whose samples Zhich Zere deWermined Wo be beloZ deWecWable limiWs in Whe case of SO2 iW is 
represenWed as 0.03 �g of S. Therefore Whe YalXes obserYed are onl\ esWimaWes and cannoW be Yerified. 
ND - No daWa collecWed dXe Wo missing passiYe sampling WXbes 

 
4.6.2  SW. JameV CemeWeU\ NO2, O3 aQd TVOC ReVXlWV 
 

AccRUdiQg WR GUaSh 2 aQd Whe daWa SUeVeQWed iQ Table 15 belRZ; Whe fRllRZiQg 
RbVeUYaWiRQV ZeUe made ZiWh UeVSecW WR NO2, O3 aQd TVOC cRQceQWUaWiRQV aW SW. 
JameV CemeWeU\.  

x NO2 leYelV UaQged beWZeeQ 0.54 SSb aQd 1.41 SSb; ZiWh a meaQ NO2 
cRQceQWUaWiRQ Rf 1.12 SSb. NR daWa ZaV cRllecWed iQ JaQXaU\ 2016 dXe WR 
miVViQg WXbeV. 

x O3 leYelV UaQged beWZeeQ a lRZ Rf 17.92 SSb aQd a high Rf 41.45 SSb, 
addiWiRQall\ Whe meaQ O3 cRQceQWUaWiRQ ZaV UecRUded aV 30.32 SSb. NR 
daWa ZaV cRllecWed iQ JaQXaU\ 2016 dXe WR miVViQg WXbeV. 

x IQ Whe caVe Rf TVOC cRQceQWUaWiRQV; YalXeV UaQged beWZeeQ 2.92 SSb 
aQd 33.21 SSb. The meaQ TVOC cRQceQWUaWiRQ aV highlighWed iQ GUaSh 
2 ZaV aSSUR[imaWel\ 19.43 SSb. 
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Table 15: NO2, O3 and TVOC concenWraWions recorded aW Whe SW. James CemeWer\ dXring Whe 
period FebrXar\ 2015 Wo JanXar\ 2016 

 
  

MONTH FEB-
15 

MAR-
15 

APR-
15 

MAY-
15 

JUN-
15 

JUL-
15 

AUG-
15 

SEP-
15 

OCT-
15 

NOV-
15 

DEC-
15 

JAN-
16 

NO2 
(PPB) 

0.89 1.21 1.41 1.20 1.05 0.98 0.54 1.32 1.12 1.46 1.15 ND 

O3 (PPB) 41.45 37.15 39.98 32.42 26.60 28.66 23.80 17.92 24.00 29.20 31.04 ND 

TVOC 
(PPB) 

IA 15.00 18.14 49.17 32.42 16.37 17.02 12.91 19.39 7.48 6.44 13.75 

IA- No daWa collecWed. An incorrecW anal\sis (IA) Zas performed Top 5 VOC anal\sis condXcWed insWead of TVOC 
anal\sis. ND- No DaWa collecWed 
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4.7 HRleWRZQ PRlice SWaWiRQ (HPS), HRleWRZQ, SW. JameV 
 
 PaVViYe VamSleUV ZeUe Slaced iQ Whe caU SaUk Rf Whe HRleWRZQ PRlice SWaWiRQ 
SW. JameV, aSSUR[imaWel\ WZR (2) m fURm HighZa\ 1. FRU Whe SXUSRVe Rf Whe e[eUciVe, 
WhiV ViWe ZaV claVVified aV a cRmmeUcial/ iQdXVWUial lRcaWiRQ dXe WR Whe SUeVeQce Rf a 
gaV VWaWiRQ aQd VeYeUal UeVWaXUaQWV aQd UeWail bXViQeVVeV iQ clRVe SUR[imiW\. FigXUe 
11 VhRZV Whe SlacemeQW Rf Whe VamSleUV iQ Whe SaUkiQg lRW Rf Whe SRlice VWaWiRQ 
cRmSle[. 

 
FigXre 5: PassiYe samplers placed on pole ZiWhin Whe car park adjacenW Wo Whe HoleWoZn 
Police SWaWion, HoleWoZn SW. James. The locaWion Zas classified as commercial/indXsWrial 
for Whe period FebrXar\ 2015 Wo JanXar\ 2016. 
  

PassiYe Samplers 
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4.7.1 HRleWRZQ PRlice SWaWiRQ SO2 ReVXlWV 
 

GUaSh 1 VhRZed WhaW Whe meaQ SO2 cRQceQWUaWiRQ deWecWed aW Whe HRleWRZQ 
PRlice SWaWiRQ ZaV aSSUR[imaWel\ 0.37 SSb. AV VhRZQ iQ Table 16, Whe majRUiW\ Rf Whe 
VamSleV cRllecWed ZeUe RbVeUYed WR haYe cRQceQWUaWiRQV Rf SO2 belRZ Whe deWecWable 
limiWV. 
 
Table 16:  ShoZs Whe SO2 concenWraWions deWecWed aW Whe HoleWoZn Police SWaWion in 
HoleWoZn aW a near road siWe dXring Whe period FebrXar\ 2015 Wo JanXar\ 2016 
 

MONTH FEB-
15 

MAR-
15 

APR-
15 

MAY-
15 

JUN-
15 

JUL-
15 

AUG-
15 

SEP-
15 

OCT-
15 

NOV-
15 

DEC-
15 

JAN-
16 

SO2 (ppb) 
<0.54 <0.43 <0.46 <0.35 <0.46 <0.34 <0.36 0.24 <0.38 <0.24 0.33 <0.53 

ValXes in red are Whose samples Zhich Zere deWermined Wo be beloZ deWecWable limiWs in Whe case of SO2 iW is 
represenWed as 0.03 �g of S. Therefore Whe YalXes obserYed are onl\ esWimaWes and cannoW be Yerified. 

 
4.7.2  HRleWRZQ PRlice SWaWiRQ NO2, O3 aQd TVOC ReVXlWV 
 

BaVed XSRQ Whe UeVXlWV iQ Table 17 belRZ alRQg ZiWh iQfRUmaWiRQ SUeVeQWed iQ 
GUaSh 2, Whe fRllRZiQg RbVeUYaWiRQV ZeUe made ZiWh UeVSecW WR NO2, O3 aQd TVOC 
cRQceQWUaWiRQV aW Whe HRleWRZQ PRlice SWaWiRQ.  

x NO2 leYelV UaQged beWZeeQ 6.52 SSb aQd 12.42 SSb; Whe meaQ 
cRQceQWUaWiRQ ZaV aSSUR[imaWel\ 9.23 SSb. 

x O3 leYelV UaQged fURm 15.79SSb WR 34.90 SSb, ZiWh a meaQ cRQceQWUaWiRQ 
Rf 24.66 SSb.   

x IQ Whe caVe Rf TVOC cRQceQWUaWiRQV; Whe meaQ cRQceQWUaWiRQ ZaV 
aSSUR[imaWel\ 42.00 SSb aV VhRZQ iQ GUaSh 2, ZiWh YalXeV UaQgiQg fURm 
18.76 SSb WR 57.76 aV VhRZQ iQ Table 17. 
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Table 17: NO2, O3 and TVOC concenWraWions recorded aW Whe HoleWoZn Police SWaWion dXring 
Whe period FebrXar\ 2015 Wo JanXar\ 2016 

 
  

MONTH FEB-
15 

MAR-
15 

APR-
15 

MAY-
15 

JUN-
15 

JUL-
15 

AUG-
15 

SEP-
15 

OCT-
15 

NOV-
15 

DEC-
15 

JAN-
16 

NO2 

(PPB) 
10.92 10.09 10.10 7.82 7.49 6.56 6.52 7.80 9.83 10.42 11.36 12.42 

O3 (PPB) 31.11 34.90 22.75 25.32 26.26 19.82 15.79 20.98 22.35 22.26 27.51 26.93 

TVOC 

(PPB) 
IA 30.00 27.95 50.39 18.76 28.05 53.98 57.76 51.45 46.79 52.00 44.89 

IA- No daWa collecWed. An incorrecW anal\sis (IA) Zas performed Top 5 VOC anal\sis condXcWed insWead of TVOC  
anal\sis 
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4.8  WeaWheU DaWa 
 
 WeaWheU daWa ZaV cRllecWed fURm YaUiRXV ZeaWheU VWaWiRQV RSeUaWed b\ Whe 
CaUibbeaQ IQVWiWXWe fRU MeWeRURlRg\ aQd H\dURlRg\ (CIMH), HXVbaQdV, SW. JameV. 
HRZeYeU, RQl\ WemSeUaWXUe, UaiQfall aQd UelaWiYe hXmidiW\ daWa ZaV aYailable fRU 
HXVbaQdV, SW. JameV Zhich ZaV clRVe WR Whe HRleWRZQ ViWeV. RaiQfall daWa ZaV 
aYailable fRU Whe RWheU lRcaWiRQV aV VhRZQ belRZ iQ Table 18. Table 18 alVR VhRZV Whe 
lRcaWiRQ ZheUe ZeaWheU daWa ZaV cRllecWed aQd Whe clRVeVW lRcaWiRQ ZheUe SaVViYe 
VamSliQg ZaV cRQdXcWed. 
Table 18: ShoZ daWa collecWed from Whe YarioXs ZeaWher sWaWions operaWed b\ CIMH and 
Whe closesW passiYe sampling poinW. 

CIMH LOCATION DATA COLLECTED CLOSEST PASSIVE SAMPLING 
LOCATION 

HXVbaQdV, SW. JameV TemSeUaWXUe, RelaWiYe 
HXmidiW\ aQd RaiQfall 

HRleWRZQ, SW. JameV 

OUaQge Hill, SW. JameV RaiQfall FaUle\ Hill, SW. PeWeU 

WalkeUV TeUUace, SW. 
GeRUge 

RaiQfall GXQ Hill, SW. GeRUge 

UQiRQ, SW. PhiliS RaiQfall Ragged PRiQW, SW. PhiliS 

 
BaVed RQ Whe daWa cRllecWed, Whe CIMH ZeaWheU VWaWiRQ iQ HXVbaQdV, SW. JameV 

aSSeaUV WR SURYide Whe mRVW cRmSleWe daWaVeW aQd ZRXld be XVed fRU Whe HRleWRZQ 
SaVViYe mRQiWRUiQg ViWeV. 
 GUaSh 3 belRZ diVSla\V Whe aYeUage higheVW aQd aYeUage lRZeVW WemSeUaWXUeV, 
iQ addiWiRQ WR Whe aYeUage WemSeUaWXUeV UecRUded dXUiQg Whe mRQiWRUiQg SeUiRd.  
ReceQW VWXdieV haYe demRQVWUaWed a liQk beWZeeQ WemSeUaWXUe aQd R]RQe fRUmaWiRQ 
ZheUe WemSeUaWXUeV abRYe 26.7�C haYe beeQ VhRZQ WR iQcUeaVe R]RQe geQeUaWiRQ 
UeacWiRQV. BaVed RQ Whe gUaSh, WemSeUaWXUeV Seaked beWZeeQ Ma\ 2015 aQd OcWRbeU 
2015, iW WheQ decliQed VWeadil\ iQ NRYembeU 2015.  The aYeUage \eaUl\ WemSeUaWXUe 
ZaV 27�C; VlighWl\ abRYe Whe 26.7�C UeTXiUed WR iQcUeaVe Whe leYel Rf R]RQe SURdXcWiRQ. 
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Graph 3: AYerage MonWhl\ Ma[imXm, AYerage MinimXm and AYerage TemperaWXre 
readings and Year AYerage TemperaWXre recorded dXring Whe period FebrXar\ 2015 Wo 
JanXar\ 2016 aW CIMH, HXsbands, SW. James 
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 GUaSh 4 UeSUeVeQWV Whe aYeUage mRQWhl\ aQd RYeUall ZiQd VSeed UecRUded 
dXUiQg Whe VamSliQg SeUiRd. AV VhRZQ iQ Whe gUaSh, Whe higheVW ZiQd VSeed ZaV 
UecRUded iQ JXQe 2015 (12.8 km/hU) aQd Whe RYeUall meaQ ZiQd VSeed ZaV 10.42 km/hU.  

ȱ  
Graph 4: AYerage monWhl\ Zind-speed (km/h) for Whe period 2015-2016 sampled. 

  
GUaSh 5 VhRZV Whe aYeUage UaiQfall SeU mRQWh dXUiQg Whe VWXd\ SeUiRd. BaVed 

RQ Whe SaWWeUQ RbVeUYed Whe majRUiW\ Rf UaiQfall RccXUUed dXUiQg Whe SeUiRd Rf JXl\ WR 
JaQXaU\, SRVVibl\ e[WeQdiQg iQWR MaUch Whe fRllRZiQg \eaU. 
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Graph 5: Rainfall daWa aW CIMH HoleWoZn locaWion and Wheir corresponding passiYe 
sampling locaWions for Whe period FebrXar\ 2015 Wo JanXar\ 2016. 

  

0

1

2

3

4

5

6

7
Fe

b-
15

M
aU

-1
5

AS
U-

15

M
a\

-1
5

JX
Q-

15

JX
l-1

5

AX
g-

15

Se
S-

15

O
cW

-1
5

N
RY

-1
5

D
ec

-1
5

Ja
Q-

16

CIMH (HRleWRZQ)

AYg.
RaiQfall
(mm)



ȱ

50ȱ ȱȱ

BaVed RQ GUaSh 6, Whe aYeUage UelaWiYe hXmidiW\ Seaked dXUiQg Whe SeUiRd Rf JXl\ 
2015 WR JaQXaU\ 2016. The aYeUage UelaWiYe hXmidiW\ UaQged fURm 66% WR 76 % 
dXUiQg Whe mRQiWRUiQg SeUiRd. 

 

Graph 6:  AYerage RelaWiYe HXmidiW\ recorded dXring Whe moniWoring period aW CIMH. 
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4.9 Da\lighW HRXUV 
 
 IQ addiWiRQ WR WemSeUaWXUe, VXQlighW acWV aV a caWal\VW fRU Whe geQeUaWiRQ Rf 
R]RQe alRQg ZiWh Whe iQWeUacWiRQV Rf NO2 aQd VOCV. GUaSh 7 belRZ VhRZV Whe aYeUage 
mRQWhl\ da\lighW UecRUded fRU BaUbadRV2 dXUiQg Whe VWXd\ SeUiRd. The lRZeVW da\lighW 
aYeUage ZaV UecRUded iQ SeSWembeU 2015, Zhile Whe higheVW aYeUage ZaV UecRUded iQ 
JXQe 2015. IQ geQeUal Whe aYeUage da\lighW e[SeUieQced did QRW diS belRZ 11 hRXUV 
SeU da\ iQ Whe VWXd\ SeUiRd. 

  
Graph 7: Da\lighW aYerages for Barbados  

ȱ ȱ
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4.10 MiQiVWU\ Rf TUaQVSRUW aQd WRUkV TUaffic DaWa 
ȱ

 BaVed RQ WUaffic daWa SURYided WhURXgh Whe XVe Rf WUaffic cRXQWeUV RQ Whe 
QeaUeVW bXV\ URad (iQ bRWh diUecWiRQV) WR Whe VamSliQg SRiQWV; Whe calcXlaWed aYeUage 
dail\ WUaffic iV VhRZQ iQ GUaSh 8. 
 

 
Graph 8: AYerage dail\ Wraffic coXnWs (in boWh direcWions combined) XWili]ing Whe nearesW 
roadZa\ adjacenW Wo Whe YarioXs sampling poinWs. 
 
 The daWa UeSUeVeQWed iQ GUaSh 8, VhRZV WhaW Whe maiQ URad aVVRciaWed ZiWh 
Whe GXQ Hill SigQal SWaWiRQ ZaV Whe leaVW WUaYelled URad RbVeUYed iQ Whe VWXd\. The 
HRleWRZQ PRlice SWaWiRQ (HPS) ZaV Whe bXVieVW iQWeUVecWiRQ ZiWh aSSUR[imaWel\ 
13,382 YehicleV SaVViQg dail\. GeQeUall\, Whe HRleWRZQ aUea VhRZed heaYieU WUaffic 
SaWWeUQV WhaQ bRWh UXUal aUeaV aV e[SecWed.  

ȱ ȱ
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5.0 DISCUSSION 
 
 The adRSWed WHO gXideliQeV fRU SUimaU\ aQd VecRQdaU\ SRllXWaQWV ZeUe 
deYelRSed XViQg Ueal Wime cRQWiQXRXV VamSliQg meWhRdRlRgieV. NR VWaQdaUdV haYe 
beeQ deUiYed fURm SaVViYe VamSliQg meWhRdRlRgieV. CRQVeTXeQWl\, Whe UeVXlWV 
RbWaiQed iQ WhiV VWXd\ caQQRW be cRmSaUed WR e[iVWiQg VWaQdaUdV. HRZeYeU, iW caQ 
faciliWaWe a XVefXl chaUacWeUi]aWiRQ Rf e[iVWiQg leYelV aQd chaQgeV baVed RQ acWiYiWieV 
ZiWhiQ HRleWRZQ aQd Whe WZR UXUal aUeaV. 

 
5.1 SXlShXU O[ideV (SO2) DaWa 
ȱ
 
5.1.1 HighV, LRZV aQd AYeUageV 
ȱ
 
 The higheVW UecRUded SO2 leYel 3.91 SSb, ZaV deWecWed aW Ragged PRiQW (RP) iQ 
JaQXaU\ 2016 aV VeeQ iQ Table 4 aQd Whe higheVW aYeUage SO2 cRQceQWUaWiRQ ZaV alVR 
UecRUded aW Ragged PRiQW aV VeeQ iQ GUaSh 1. ThiV ma\ be dXe WR Whe decRmSRViWiRQ 
Rf a laUge iQflX[ Rf SaUgaVVXm VeaZeed RffVhRUe aQd RQ Whe URckV belRZ Whe VamSliQg 
ViWe UeVXlWiQg iQ h\dURgeQ VXlShide (H2S) emiVViRQV. The lRZeVW YeUifiable SO2 leYel 
deWecWed ZaV UecRUded iQ SeSWembeU 2015 aW HRleWRZQ PRlice SWaWiRQ.  
 The leYelV Rf SO2 fRU all lRcaWiRQV ZaV QRWed aV beiQg belRZ Whe deWecWable limiWV 
fRU Whe SeUiRd MaUch 2015 - AXgXVW 2015 aQd agaiQ iQ OcWRbeU aQd NRYembeU 2015 
aQd iQ JaQXaU\ 2016. The higheVW UaiQfall leYelV ZeUe UecRUded  iQ MaUch 2015 bXW 
decUeaVed VXbVeTXeQWl\, hRZeYeU ZiQd VSeedV ZeUe higheU dXUiQg WhiV SeUiRd aV  Zell, 
Zhich ma\ haYe aQ imSacW XSRQ SO2 cRQceQWUaWiRQV. 

 TheUefRUe, Whe lRZ SO2 leYelV ma\ be dXe WR a cRmbiQaWiRQ Rf aQWhURSRgeQic 
aQd QaWXUal facWRUV, Zhich caQQRW be TXaQWified ZiWhiQ Whe limiWV Rf WhiV VWXd\. 
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Graph 9: The mean SO2 concenWraWions for all locaWions and Whe combined rXral and Whe 
combined HoleWoZn mean SO2 concenWraWion. 

5.1.2 ImSacWV RQ SO2 LeYelV 
 
 SO2 leYelV iQ HRleWRZQ aQd Whe WZR UXUal aUeaV ma\ be affecWed b\ VeYeUal 
facWRUV VXch aV Whe iQWURdXcWiRQ Rf lRZ VXlShXU dieVel WR cRQVXmeUV iQ 2013, Whe 
diffeUeQW claVVeV Rf YehicleV (bXVeV, WUXckV, caUV aQd mRWRUc\cleV), diffeUeQW W\SeV aQd 
YRlXme Rf acWiYiWieV VXch aV kiWcheQV aQd iQdXVWUial SURceVVeV aQd Whe QRWiceabl\ 
diffeUeQW WUaffic YRlXmeV fRU Whe gUeaWeU HRleWRZQ aUea aQd Whe WZR UXUal aUeaV aV 
VhRZQ iQ GUaSh 8.  IW mXVW be QRWed, WhaW deVSiWe haYiQg RQe Rf Whe lRZeU WUaffic 
cRXQWV, GXQ Hill had Whe 2Qd higheVW SO2 meaQ leYel e[ceediQg WhaW Rf Whe HRleWRZQ 
ViWeV aV VhRZQ iQ GUaSh 9. ThiV dReV QRW diVcRXQW Whe imSacWV Rf Yehicle emiVViRQV, aV 
SO[ caQ be geQeUaWed b\ RWheU acWiYiWieV aQd fURm Whe URad QeWZRUk aQd VXbVeTXeQWl\ 
WUaQVSRUWed b\ ZiQd acWiRQ. 
 FaUle\ Hill UecRUded RQe Rf Whe lRZeVW eVWimaWed WUaffic cRXQWV bXW ZiWh Whe 
e[ceSWiRQ Rf Ragged PRiQW, VhRZed VimilaU SO2 cRQceQWUaWiRQV WR Whe RWheU VamSle 
ViWeV Zhich had higheU dail\ WUaffic cRXQWV. ThiV ma\ be dXe WR RWheU facWRUV VXch aV 
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lRcali]ed ZeaWheU YaUiaWiRQV aV Zell aV aQWhURSRgeQic facWRUV VXch aV SXblic eYeQWV 
RccXUUiQg aW Whe SaUWicXlaU lRcaWiRQ aQd Whe W\Se Rf YehicleV SUeVeQW iQ Whe aUea. 
VehicleV VXch aV bXVeV alRQg Whe URXWe aQd RWheU heaY\ YehicleV ma\ SURdXce mRUe 
SO2 WhaQ VmalleU YehicleV.  
 The UeVideQce Wime fRU SO2 iQ Whe aWmRVSheUe iV aSSUR[imaWel\ 1-5 da\V aQd 
cRQceQWUaWiRQV ma\ be affecWed b\ SUeciSiWaWiRQ Zhich ma\ UemRYe SO2 fURm Whe 
aWmRVSheUe. SO2 ma\ alVR be UemRYed fURm Whe aWmRVSheUe WhURXgh Whe deSRViWiRQ 
Rf VRlid SaUWicXlaWeV (VXlShaWeV) RQ YegeWaWiRQ, VRil aQd bXildiQgV. High ZiQd-VSeed 
caQ alVR diVSeUVe SO2 RYeU a gUeaWeU diVWaQce aQd UedXce cRQceQWUaWiRQV. 
 AQRWheU SRWeQWial VRXUce Rf VXlShaWeV ma\ be Whe WUaQV-bRXQdaU\ mRYemeQW Rf 
VXlShaWeV aWWached WR Vea ValWV. DXe WR ZiQd acWiRQ, VXlShaWeV ma\ be WUaQVSRUWed 
RQVhRUe fURm VRXUceV RXWVide Rf BaUbadRV. 
 BaUbadRV iV aSSUR[imaWel\ 34 km b\ 23 km aW iWV ZideVW SRiQWV aQd Whe aYeUage 
ZiQd-VSeed fRU Whe SeUiRd ZaV beWZeeQ 20 aQd 34 km/h (GUaSh 4) iQ a QRUWh eaVWeUl\ 
diUecWiRQ. IW ma\ WheUefRUe be SRVVible fRU cRQWamiQaQWV WR be WUaQVSRUWed fURm RWheU 
lRcaWiRQV RU RXW WR Vea ZiWhiQ a maWWeU Rf hRXUV if VXfficieQWl\ high ZiQd-VSeedV ZeUe 
maiQWaiQed. HRZeYeU, iW ZaV XQkQRZQ if Whe aYeUage ZiQd-VSeed SeUViVWed aW Whe 
VamSle lRcaWiRQV. 
 
5.1.3 CRmSaUiVRQ WR OWheU PaVViYe SamSliQg SWXdieV aQd CRQWiQXRXV 
MRQiWRUiQg SWXdieV 
  

AccRUdiQg WR UeVeaUch cRQdXcWed b\ Whe WRUld MeWeRURlRgical OUgaQi]aWiRQ 
GlRbal AWmRVSheUe WaWch, (WRUld MeWeRURlRgical OUgaQi]aWiRQ GlRbal AWmRVSheUe 
WaWch, 1997) glRbal aQQXal aYeUaged SO2 YalXeV XWili]iQg SaVViYe VamSliQg 
meWhRdRlRgieV iQ SRXWh KRUea, ThailaQd aQd Mala\Via did QRW e[ceed 3 SSb; Zhich 
ZaV higheU WhaQ Whe aYeUageV fRU eiWheU BUidgeWRZQ (2.00 SSb), OiVWiQV (0.54 SSb), 
SSeighWVWRZQ (0.44 SSb), HRleWRZQ (0.57 SSb) aQd Whe WZR UXUal aUeaV (0.48 SSb)  
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 BaVed RQ dRcXmeQWaWiRQ b\ Whe (WHO, 2000), Whe aQQXal meaQ cRQceQWUaWiRQV 
iQ XUbaQ aUeaV ZeUe iQ Whe UaQge Rf 7²21 SSb Zhile dail\ meaQV VeldRm e[ceeded 47.7 
SSb. IW aSSeaUV WhaW Whe daWa fRU Whe ViWeV VamSled iQ BaUbadRV iV belRZ WhaW aYeUage. 
HRZeYeU, iW mXVW be QRWed WhaW WHO daWa ZaV cRllecWed XViQg Ueal Wime cRQWiQXRXV 
VamSliQg meWhRdRlRgieV aQd QRW SaVViYe VamSliQg WechQiTXeV. AV ZaV meQWiRQed 
eaUlieU, WheVe UeVXlWV fRllRZ Whe WUeQd Rf SaVViYe VamSleUV· UeVXlWV WUeQdiQg lRZeU WhaQ 
YalXeV RbWaiQed Yia cRQWiQXRXV mRQiWRUiQg.  
 

5.2 NO2, TVOCV aQd O]RQe DaWa 
ȱ

BecaXVe Rf WheiU iQWeUacWiRQV, Whe daWa fRU QiWURgeQ diR[ide, R]RQe aQd WRWal 
YRlaWile RUgaQic cRmSRXQdV Zill be diVcXVVed WRgeWheU. 

 

5.2.1 ObVeUYed RelaWiRQVhiSV beWZeeQ NO2, TVOCV aQd O]RQe aW 
SamSle LRcaWiRQV 

  
5.2.1.1 HRleWRZQ PRlice SWaWiRQ 
 

AV VhRZQ iQ GUaSh 2, Whe higheVW meaQ NO2 aQd TVOC leYelV ZeUe RbVeUYed 
aW HRleWRZQ PRlice SWaWiRQ. ThiV lRcaWiRQ ZaV adjaceQW WR Whe RXbiV SeUYice SWaWiRQ, 
WZR mallV (LimegURYe LifeVW\le CeQWUe aQd WeVW CRaVW Mall) iQ addiWiRQ WR Whe ciYic 
cRmSle[. The UeVXlWaQW VOCV aQd NO[ leYelV ma\ be aV a UeVXlW Rf iQcUeaVed 
YehicXlaU WUaffic aW Whe iQWeUVecWiRQ aQd emiVViRQV fURm Whe YaUiRXV acWiYiWieV.   
 
5.2.1.2 DiYi HeUiWage ReVRUW  

 
The Qe[W higheVW aYeUage TVOC aQd NO[ cRQceQWUaWiRQV ZeUe deWecWed aW Whe 

DiYi HeUiWage ReVRUW VamSliQg ViWe. AlWhRXgh Whe VamSliQg ViWe ZaV QRW VSecificall\ a 
URadVide VamSle SRiQW, a heaYil\ XVed bXV VWRS ZaV lRcaWed diUecWl\ RSSRViWe Whe 



ȱ

57ȱ ȱȱ

VamSliQg lRcaWiRQ UeVXlWiQg iQ emiVViRQV fURm laUge dieVel bXVeV aV Whe\ VWRSSed WR 
Sick XS aQd leW Rff SaVVeQgeUV.  

The fUeTXeQW VWRSSiQg aQd idliQg Rf bXVeV ma\ haYe cRQWUibXWed WR iQcUeaVed 
e[haXVW Zhich ma\ UeVXlW iQ iQcUeaVed VOC leYelV iQ clRVe SUR[imiW\ WR Whe SaVViYe 
VamSleU RQ a dail\ baViV.  AddiWiRQall\, Whe lRZeU leYelV cRUUeVSRQded ZiWh VchRRl 
hRlida\V ZiWh Whe e[ceSWiRQ Whe ChUiVWmaV SeUiRd.  AQecdRWal RbVeUYaWiRQV iQdicaWe 
WhaW cRmmeUcial aQd WRXUiVW acWiYiW\ iQcUeaVeV iQ HRleWRZQ dXUiQg Whe ChUiVWmaV 
SeUiRd, aV cRmSaUed WR RWheU WimeV Rf Whe \eaU. 

AddiWiRQall\, WheUe ma\ be RWheU acWiYiWieV aW DiYi HeUiWage ReVRUW VXch aV Whe 
XVe Rf chemical cRmSRXQdV fRU cleaQiQg aQd maiQWeQaQce Zhich ma\ haYe imSacWed 
RQ Whe VamSleUV, UeVXlWiQg iQ higheU TVOC aQd NOX cRQceQWUaWiRQV beiQg deWecWed. 

The lRZeVW meaQ O3 leYel ZaV deWecWed aW DiYi HeUiWage ReVRUW, WhiV ma\ be 
Whe UeVXlW Rf R]RQe fRUmed aW Whe VamSle lRcaWiRQ beiQg fRUmed aQd eYeQWXall\ 
diVSeUVed b\ ZiQd acWiRQ. UQfRUWXQaWel\, SaVViYe mRQiWRUiQg dReV QRW allRZ fRU Whe 
WUackiQg Rf aQ\ UeVXlWaQW R]RQe VSikeV; WR deWeUmiQe if R]RQe ZaV fRUmed aW Whe 
VamSle SRiQW aW high WUaffic YRlXme WimeV RU ZaV WUaQVieQW iQ QaWXUe. 
 

5.2.1.3 SW. JameV CemeWeU\ 
 
IQ cRQWUaVW, Whe higheVW O3 leYelV ZeUe deWecWed aW SW. JameV CemeWeU\ (SJC). 

ThiV ma\ be Whe UeVXlW Rf O3 fRUmed XSZiQd aQd dUifWiQg WRZaUdV Whe VamSle lRcaWiRQ 
aV WheUe ZeUe QR RbVeUYed aQWhURSRgeQic VRXUceV Rf eiWheU NO2 RU VOCV iQ Whe 
immediaWe YiciQiW\. HRZeYeU, biRgeQic emiVViRQV ma\ cRQWUibXWe WR Whe VOC 
cRQceQWUaWiRQV aQd WheUeb\ aVViVW iQ Whe fRUmaWiRQ Rf R]RQe. 

 
5.2.1.4 CURVViQg LighWV JXV· GUilliQ 
 

The lRZeVW meaQ TVOC cRQceQWUaWiRQ ZaV deWecWed aW CURVViQg LighWV JXV· 
GUilliQ· (CLJG) AlWhRXgh, Whe VamSliQg lRcaWiRQ aW Whe CURVViQg LighWV JXV· GUilliQ 
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ZaV iQ clRVe SUR[imiW\ WR a bXV VWRS, YiVXal RbVeUYaWiRQV VhRZed WhaW WhiV bXV VWRS 
ZaV leVV fUeTXeQWl\ XWili]ed WhaQ Whe RQe clRVeU WR DiYi HeUiWage ReVRUW. AV a UeVXlW, 
WheUe ZaV SRWeQWiall\ leVV idle Wime fRU bXVeV, dXe WR leVV SeRSle embaUkiQg aQd 
diVembaUkiQg bXVeV aW WhaW SaUWicXlaU lRcaWiRQ, SRVVibl\ UeVXlWiQg iQ lRZeU NO2 aQd 
TVOC leYelV.  AlWhRXgh YiVXal RbVeUYaWiRQV UeYealed WhaW WUaffic flRZV WeQd WR becRme 
UeVWUicWed aW WhiV lRcaWiRQ dXUiQg Seak hRXUV; Whe lRZ aYeUage TVOC cRQceQWUaWiRQ 
caQQRW be e[SlaiQed XQleVV addiWiRQal facWRUV aUe WakeQ iQWR cRQVideUaWiRQ VXch aV 
ZiQd diVSeUVal aQd Whe deQViW\ Rf deYelRSmeQW iQ Whe aUea. AddiWiRQall\, WUaffic 
cRXQWeUV ZRXld be XQable WR SURYide daWa RQ Yehicle idle WimeV iQ eiWheU iQVWaQce. 

 
5.2.1.5 Ragged PRiQW 
 

 The lRZeVW meaQ NO2 cRQceQWUaWiRQ ZaV deWecWed aW Ragged PRiQW (RP).  ThiV 
ma\ be Whe UeVXlW Rf NO[ beiQg XWili]ed aW a faVWeU UaWe dXUiQg Whe SURdXcWiRQ Rf R]RQe. 
IW mXVW be QRWed WhaW deVSiWe haYiQg Whe lRZeVW meaQ NO2 cRQceQWUaWiRQ, Ragged 
PRiQW VhRZed Whe 2Qd higheVW meaQ R]RQe cRQceQWUaWiRQ. 
  



ȱ

59ȱ ȱȱ

 
Graph 10: AYerage NO2, TVOC and O3 concenWraWions per locaWion. 

 
5.2.1.6 ObVeUYed NO[ WR VOC RaWiRV 

The UelaWiYe balaQce Rf VOCV aQd NOX aW a SaUWicXlaU lRcaWiRQ ma\ deWeUmiQe 
ZheWheU Whe NOX behaYeV aV a QeW R]RQe geQeUaWRU RU a QeW R]RQe iQhibiWRU. WheQ Whe 
VOC/NO[ UaWiR iQ Whe ambieQW aiU iV lRZ, NO[ cRQceQWUaWiRQV aUe higheU UelaWiYe WR 
VOC cRQceQWUaWiRQV. AV a UeVXlW NO[ WeQdV WR iQhibiW R]RQe fRUmaWiRQ aQd Whe 
UeVXlWaQW R]RQe fRUmaWiRQ iV called "VOC limiWed". WheQ Whe VOC/ NO[ UaWiR iV high, 
Whe VOC cRQceQWUaWiRQ iV higheU UelaWiYe WR Whe NOX cRQceQWUaWiRQ aQd NO[ WeQdV WR 
geQeUaWe R]RQe. IQ WhiV iQVWaQce, R]RQe fRUmaWiRQ iV cRQVideUed aV "NO[ limiWed".  
  The VOC/NO[ UaWiR caQ diffeU VXbVWaQWiall\ b\ lRcaWiRQ aQd Wime-Rf-da\ 
beWZeeQ lRcaWiRQ VSecific micURclimaWeV. FXUWheUmRUe, Whe VOC/NO[ UaWiR meaVXUed 
QeaU Whe gURXQd mighW QRW UeSUeVeQW Whe UaWiR WhaW SUeYailV iQ Whe aiU abRYe Whe 
bUeaWhiQg ]RQe, ZheUe mRVW Rf Whe WURSRVSheUic R]RQe iV geQeUaWed. 

BaVed RQ Whe UaWiR Rf NOX WR VOC calcXlaWed; iW aSSeaUV WhaW fRXU (4) Rf Whe 
lRcaWiRQV (RP, GXQ Hill SigQal SWaWiRQ, SW. JameV CemeWeU\ aQd FaUle\ Hill) ZeUe 
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NO[ limiWed i.e. Whe cRQceQWUaWiRQ Rf VOCV ZaV higheU WhaQ NO[ cRQceQWUaWiRQV aQd 
WheUefRUe WhiV SUeYeQWed e[ceVV R]RQe fRUmaWiRQ Zhile Whe UemaiQiQg WhUee (3) 
(HRleWRZQ PRlice SWaWiRQ, DiYi HeUiWage ReVRUW aQd CURVViQg LighWV JXV· GUilliQ·) ZeUe 
beWZeeQ Whe RSWimal 1:4 WR 1:15 UaWiR Rf NO[ WR VOCV fRU R]RQe fRUmaWiRQ. The UeVXlWV 
caQ be VeeQ iQ Table 19. 
Table 19:  CalcXlaWed NO[ Wo VOC raWio for Whe seYen sampling locaWions. 

LOCATION % NOX % VOC RATIO 

Ragged PRiQW 0.4 99.6 1:233 

DiYi HeUiWage ReVRUW 12.6 87.4 1:7 

CURVViQg LighWV JXV· GUilliQ· 17.0 83.0 1:5 

SW. JameV CemeWeU\ 5.8 94.2 1:16 

HRleWRZQ PRlice SWaWiRQ 22.0 78.0 1:4 

FaUle\ Hill 1.4 98.6 1:69 

GXQ Hill 3.0 97.0 1:32 

AYeUage 8.89 91.11 1:10 

 

5.2.2 E[SecWed NiWURgeQ DiR[ide (NO2), TRWal VRlaWile OUgaQic 
CRmSRXQdV (TVOC) aQd O]RQe (O3) IQWeUacWiRQV 
 
 OQe Rf Whe biggeVW challeQgeV aVVRciaWed ZiWh XUbaQ aiU SRllXWiRQ, iV Whe 
UelaWiRQVhiS beWZeeQ R]RQe fRUmed aV a UeVXlW Rf Whe iQWeUacWiRQV beWZeeQ NOX aQd 
VOCV alRQg ZiWh RWheU cRmSRQeQWV VXch aV; Vea ValWV, RWheU SaUWicXlaWeV aQd  
caWal\VWV fRU ShRWRchemical UeacWiRQV (VXQlighW, ZeaWheU cRQdiWiRQV e.g. WemSeUaWXUe 
aQd UaiQfall aQd ZiQd-VSeed). 

IQ VRme ViWXaWiRQV, R]RQe fRUmaWiRQ iV laUgel\ cRQWURlled b\ Whe SUeVeQce Rf 
NO[ aQd fRUmaWiRQ iV laUgel\ iQdeSeQdeQW Rf VOC. IQ RWheU ViWXaWiRQV, R]RQe 
SURdXcWiRQ iQcUeaVeV ZiWh iQcUeaViQg VOC aQd dReV QRW iQcUeaVe (RU VRmeWimeV eYeQ 
decUeaVeV) ZiWh iQcUeaViQg NO[. The WUXe difficXlW\ lieV iQ deWeUmiQiQg ZheWheU Whe 
RbVeUYed O3 leYelV dXUiQg Whe VamSliQg SeUiRd ZeUe dXe WR VSecific eYeQWV RccXUUiQg 
RU ZeUe Whe UeVXlW Rf cRmSle[ NO[-VeQViWiYe chemiVWU\ RU VOC-VeQViWiYe chemiVWU\. 
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5.2.2.1 MechaQicV Rf O]RQe FRUmaWiRQ 
 
 O]RQe aW gURXQd leYel iV fRUmed WhURXgh a VeUieV Rf cRmSle[ ShRWRchemical 
UeacWiRQV amRQg NOX aQd YRlaWile RUgaQic cRmSRXQdV (VOCV) iQ SUeVeQce Rf heaW aQd 
VXQlighW. MajRU VRXUceV Rf gURXQd leYel R]RQe aUe Whe UeVXlW Rf ShRWRchemical 
SURceVVeV aQd Whe mRYemeQW Rf VWUaWRVSheUic R]RQe iQWR Whe lRZeU aWmRVSheUe.  
 The fRUmaWiRQ Rf gURXQd leYel R]RQe iV deSeQdeQW RQ Whe iQWeQViW\ Rf VRlaU 
UadiaWiRQ aQd Whe VeQViWiYe UaWiR Rf NOX WR VOCV XVXall\ iQ Whe UaQge Rf 1: 4 WR 1:15. 
O]RQe iV a ShRWRchemical SRllXWaQW aQd fRUmV URXghl\ 2-3 hRXUV afWeU iQiWial NOX aQd 
VOCV emiVViRQV. O]RQe iV RQl\ fRUmed dXUiQg da\lighW hRXUV ZheQ VXQlighW iV iQWeQVe 
aQd aiU WemSeUaWXUe iV ZaUm, bXW iV deVWUR\ed aW QighW dXe WR Whe NOX aQd R]RQe 
cRmbiQiQg WR fRUm QiWURgeQ mRQR[ide (NO) aQd R[\geQ.  ThiV cRQYeUViRQ SURceVV 
cRQWiQXeV XQWil eiWheU Whe NO RU R]RQe iV cRQVXmed iQ Whe SURceVV.  
 The fRUmaWiRQ Rf R]RQe iQ UXUal ViWeV RU aUeaV ZiWh UedXced VRXUceV Rf NOX iV 
gRYeUQed b\ Whe fRllRZiQg; 

x Whe decUeaViQg iQWeQViW\ Rf Whe UegiRQal R]RQe SRllXWiRQ eSiVRdeV, WeQdiQg WR 
UedXce Whe R]RQe meWUic3 

x Whe decUeaViQg deSleWiRQ Rf R]RQe b\ WUaffic geQeUaWed NOX emiVViRQV, Zhich 
iQcUeaVeV Whe meWUic 
TheUefRUe, UXUal cRQceQWUaWiRQV ma\ be a cRmbiQaWiRQ Rf backgURXQd R]RQe aQd 

WhaW SURdXced b\ mRUe QaWiRQal acWiYiWieV (SURbabl\ XS WR Whe UegiRQal Vcale). WheQ 
SUecXUVRU emiVViRQV VXch aV NO[, VOC aUe dimiQiVhed, WheUe iV a decUeaVe iQ UXUal 
R]RQe, WhRXgh QRW QeceVVaUil\ iQ SURSRUWiRQ WR Whe decUeaVe iQ SUecXUVRUV. 
 IQ XUbaQ aUeaV RU aUeaV ZiWh a QXmbeU Rf NOX aQd VOC VRXUceV, eiWheU SRiQW 
RU mRbile VRXUceV, R]RQe leYelV aUe e[SecWed WR be lRZeU WhaQ iQ UXUal aUeaV dXe WR 
deSleWiRQ Rf aQ\ R]RQe fRUmed b\ iWV UeacWiRQ ZiWh NO Zhich iV SURdXced fURm NOX 

ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ
3 The meWUic iV a meaVXUe Rf Whe QXmbeU Rf 'gRRd' aiU TXaliW\ da\V (aV defiQed b\ EPA'V AiU QXaliW\   
IQde[ - AQI) iQ a TXaUWeU. The AQI iV calcXlaWed b\ EPA aV a meaVXUe Rf lRcal aiU TXaliW\ aQd iWV 
effecW RQ hXmaQ healWh. The higheU Whe AQI YalXe Whe gUeaWeU Whe leYel Rf aiU SRllXWiRQ aQd Whe 
gUeaWeU Whe healWh cRQceUQ. 'GRRd' aiU TXaliW\ cRUUeVSRQdV WR aQ AQI Rf 50 RU leVV (RQ a Vcale Rf 0-500) 
aQd SRVeV liWWle RU QR UiVk Rf adYeUVe healWh effecWV. AQ R]RQe WaUgeW Rf 75% 'GRRd' da\V iQ a TXaUWeU 
ZaV VelecWed WR eYalXaWe lRcal aiU TXaliW\ cRQdiWiRQV. 
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VRXUceV. TheUefRUe, iW iV e[SecWed WhaW a UedXcWiRQ iQ VOC aQd NOX emiVViRQV ma\ 
UeVXlW iQ aQ iQiWial R]RQe iQcUeaVe. HRZeYeU, SURYided WheUe ZaV a dUaVWic UedXcWiRQ 
iQ VOCV aQd NOX leYelV, R]RQe cRQceQWUaWiRQV VhRXld dimiQiVh. 
 
5.2.2.2 PhRWRchemical ReacWiRQV aQd WeaWheU 
 
 UV UadiaWiRQ deUiYed fURm VXQlighW e[SRVXUe ma\ QRW be a limiWiQg facWRU \eaU 
URXQd iQ Whe fRUmaWiRQ Rf R]RQe aV Whe \eaUl\ da\lighW hRXUV UaQge beWZeeQ 11 aQd 
13 hRXUV Rf VXQlighW dail\. TemSeUaWXUeV RYeU 26.7�C ma\ eQhaQce Whe UaWe Rf Whe 
UeacWiRQV aVVRciaWed ZiWh R]RQe fRUmaWiRQ aQd iQcUeaVe Whe UaWe Rf eYaSRUaWiYe 
emiVViRQV Rf VOCV.  HRZeYeU, Whe amRXQW Rf clRXd cRYeU SUeVeQW ma\ UedXce R]RQe 
SURdXcWiRQ. WheQ clRXd cRYeU iV high iW Zill SUeYeQW Whe SeQeWUaWiRQ Rf e[ceVViYe UV 
UadiaWiRQ, WheUeb\ UedXciQg Whe SRWeQWial Rf ShRWRchemical UeacWiRQV RccXUUiQg aQd 
geQeUaWiQg R]RQe (WeVW MichigaQ CleaQ AiU CRaliWiRQ, 2009).  
 AddiWiRQall\, lRZ ZiQd VSeedV allRZ fRU Whe accXmXlaWiRQ Rf SUecXUVRUV Rf R]RQe 
fRUmaWiRQ (VOCV aQd NO[) aQd Whe VXbVeTXeQW fRUmaWiRQ Rf R]RQe. HigheU ZiQd 
VSeedV WeQd WR dilXWe RU diVSeUVe emiVViRQV. HRZeYeU, Whe\ caQ VWill WUaQVSRUW R]RQe 
fURm RWheU lRcaWiRQV. 
 DU\ ZeaWheU iV geQeUall\ faYRXUable WR R]RQe geQeUaWiRQ aV lRZ SUeciSiWaWiRQ 
allRZV R]RQe WR UemaiQ iQ Whe aiU. AddiWiRQall\, Whe RccXUUeQce Rf VcaWWeUed VhRZeUV 
ma\ QRW SURdXce eQRXgh SUeciSiWaWiRQ WR cRmSleWel\ elimiQaWe R]RQe, bXW heaYieU 
SURlRQged UaiQfall ma\ be adeTXaWe iQ cleaQViQg R]RQe fURm Whe aWmRVSheUe. The 
SUeVeQce Rf RWheU ZeaWheU SheQRmeQa VXch aV ZeaWheU fURQWV aQd WURSical ZaYeV ma\ 
imSacW XSRQ R]RQe SURdXcWiRQ dXe WR WheiU SRWeQWial WR affecW clRXd cRYeU, 
SUeciSiWaWiRQ, aiU maVV YaUiaWiRQV aQd WemSeUaWXUe. 

BaVed RQ Whe aYailable meWeRURlRgical daWa iQ GUaShV 3-7, Whe aYeUage 
WemSeUaWXUe HRleWRZQ aQd TZR RXUal aUeaV VWXd\ ZaV aSSUR[imaWel\ 27.0 �C. AV a 
UeVXlW Whe aYeUage WemSeUaWXUe ZaV abRYe Whe RSWimal WemSeUaWXUe Rf 26�C fRU R]RQe 
geQeUaWiRQ. NR Ueal Wime daWa fRU Whe iQdiYidXal ViWeV ZaV aYailable aQd WheUefRUe 
lRcali]ed YaUiaWiRQV ma\ haYe RccXUUed.  
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AddiWiRQall\, Whe aYeUage ZiQd VSeed dXUiQg Whe HRleWRZQ aQd WZR UXUal aUeaV 
VWXd\ ZaV 10.42 km/hU, did QRW e[ceed Whe 16 km/h ma[imXm allRZable ZiQd VSeed 
fRU R]RQe SURSagaWiRQ. ThiV lRZ ZiQd VSeed ma\ haYe faciliWaWed O3 SURdXcWiRQ aV iW 
allRZV Whe QeceVVaU\ accXmXlaWiRQ Rf SUecXUVRUV Rf R]RQe fRUmaWiRQ (VOCV aQd NO[). 
CRQYeUVel\, O3 ma\ be WUaQVSRUWed fURm WheiU fRUmaWiRQ SRiQWV WR RWheU lRcaWiRQV.  

IW mXVW be QRWed WhaW Whe lRcali]ed ZiQd VSeedV aW VamSle lRcaWiRQV ma\ YaU\ 
aQd ViQce WheVe cRXld QRW be mRQiWRUed aW Whe Wime Rf Whe VWXd\, Whe imSacW Rf ZiQd 
VSeed caQQRW be accXUaWel\ jXdged aQd ZRXld UeTXiUe Ueal Wime mRQiWRUiQg WR 
cRmSleWe Whe aVVeVVmeQW.  

AddiWiRQall\, high UelaWiYe hXmidiW\ leYelV (>50%) WeQd WR UedXce Whe fRUmaWiRQ 
Rf R]RQe aQd accRUdiQg WR Whe WeVW MichigaQ CleaQ AiU CRaliWiRQ9, ´eQKaQceV WKe 

fRUPaWLRQ Rf QLWUaWe aQd VXOSKaWe aeURVRO SaUWLcOeV. TKe cKePLVWU\ fRU fRUPLQg aeURVROV 

LV OLPLWed LQ a UeVWULcWed PRLVWXUe eQYLURQPeQW.µ 

 
5.2.2.3  IQWeUacWiRQV ZiWh Sea SalW 
 

A 2008 VWXd\ cRQdXcWed b\ (OVWURff, 2008) VhRZed WhaW QiWU\l chlRUide (ClNO2) 

ZaV efficieQWl\ fRUmed aV a UeVXlW Rf Whe iQWeUacWiRQ Rf Vea ValW aQd NOX, VSecificall\ 
diQiWURgeQ SeQWaR[ide (N2O5) fURm aQWhURSRgeQic VRXUceV.  

The high \ield Rf ClNO2 SURdXced aW QighW ZaV ShRWRl\]ed afWeU VXQUiVe WR 
SURdXce chlRUiQe aWRmV, aW a Wime ZheQ RWheU R[idaQWV aQd UadicalV (fRU e[amSle, OH, 
NO3) ZeUe VcaUce, YeU\ likel\ leadiQg WR eQhaQced R[idaWiRQ Rf YRlaWile RUgaQic 
cRmSRXQdV (VOCV) aQd acceleUaWiRQ Rf ShRWRchemical R]RQe SURdXcWiRQ.  TheUefRUe 
iQcUeaVed cRQceQWUaWiRQ Rf Vea ValW aW Ragged PRiQW cRXld accRXQW fRU Whe eleYaWed O3 

cRQceQWUaWiRQV VhRZQ iQ GUaSh 10.  The e[WeQW WR Zhich Vea ValW imSacWV BaUbadRV 
haV QRW beeQ eVWabliVhed iQ WhiV VWXd\. 
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5.2.2.4  BiRgeQic EmiVViRQV 

ȱ
 VOC VRXUceV ma\ be claVVified aV QaWXUal (biRgeQic) RU aQWhURSRgeQic (maQ-
made) iQ QaWXUe. AV SUeYiRXVl\ meQWiRQed, maQ-made VRXUceV Rf VOCV aUe SUimaUil\ 
aV a UeVXlW Rf iQcRmSleWe cRmbXVWiRQ Rf fRVVil fXelV aQd RWheU SURceVVeV iQYRlYiQg Whe 
XVe Rf h\dURcaUbRQV.   
 All WUeeV aQd flRZeUiQg SlaQWV emiW YaU\iQg leYelV Rf QRQ-meWhaQe h\dURcaUbRQ, 
Whe YRlXme Rf Zhich iV deSeQdeQW RQ SlaQW/WUee VSecieV aQd RWheU facWRUV VXch aV laQd 
cRYeUage, Sh\ViRlRgical healWh, lighW aYailabiliW\ aQd VeYeUal RWheUV. AccRUdiQg WR Whe 
IQWeUQaWiRQal VRcieW\ Rf EQYiURQmeQWal BRWaQiVWV (VaUVhQe\, 2007); ´BLRgeQLc VOC 

ePLVVLRQ SUedRPLQaQWO\ RccXUV LQ WURSLcV (23Ý S 23Ý N) ZLWK VPaOO aPRXQWV ePLWWed LQ 

WKe QRUWKeUQ PLd-OaWLWXdeV. AOPRVW abRXW 99 SeU ceQW Rf WKe WRWaO bLRgeQLc QRQ-PeWKaQe 

VOCV (NMVOCV) aUe ePLWWed fURP WeUUeVWULaO VRXUceV LQcOXdLQg fRUeVWV, gUaVVOaQdV, 

VKUXb-OaQdV aQd cURSOaQdV. BLRgeQLc NMVOCV cRPSULVed Rf LVRSUeQe, PRQRWeUSeQe, 

aONaQe, aONeQe, caUbRQ\OV, aOcRKROV, acLdV, eVWeUV, eWKeUV aQd aURPaWLc K\dURcaUbRQV.µ 

  AV VhRZQ iQ GUaSh 10; Whe UXUal aUeaV Rf GXQ Hill aQd FaUle\ Hill, aQd WR VRme 
e[WeQW SW. JameV CemeWeU\, e[hibiWed TVOC leYelV WhaW ZeUe XQe[SecWedl\ high dXe 
WR WheiU diVWaQce fURm URadVide VRXUceV. HRZeYeU, WheVe lRcaWiRQV ZeUe chaUacWeUiVed 
b\ RSeQ VSaceV aQd laUge amRXQWV Rf YegeWaWiRQ iQ Whe fRUm Rf WUeeV aQd flRZeUiQg 
SlaQWV. AV a UeVXlW WheUe iV a SRVVibiliW\ WhaW Whe leYelV RbVeUYed ma\ be SaUWiall\ dXe 
WR biRgeQic emiVViRQV.  

AddiWiRQall\, aW FaUle\ Hill, biUd dURSSiQgV ZeUe SleQWifXl iQ Whe immediaWe 
YiciQiW\ Rf Whe VamSliQg lRcaWiRQ Zhich ma\ accRXQW fRU iQcUeaVed VOC leYelV aV Zell. 
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6.0  IMPACTS OF NO2 AND O3 ON HUMAN HEALTH  
 

6.1  NO2 ImSacWV 
 

ShRUW WeUm iQhalaWiRQ Rf UaiVed leYelV Rf QiWURgeQ diR[ide ma\ iQflame Whe 
liQiQg Rf Whe lXQgV aQd iW caQ VW\mie UeViVWaQce WR UeVSiUaWRU\ iQfecWiRQV, iQcUeaViQg 
Whe likelihRRd Rf UeVSiUaWRU\ SURblemV. ThiV caQ caXVe SURblemV VXch aV Zhee]iQg, 
cRXghiQg, cRldV, flX aQd bURQchiWiV. 

IQcUeaVed leYelV Rf QiWURgeQ diR[ide caQ haYe VigQificaQW imSacWV RQ SeRSle ZiWh 
aVWhma, becaXVe iW caQ caXVe mRUe fUeTXeQW aQd mRUe iQWeQVe aWWackV. ChildUeQ ZiWh 
aVWhma aQd RldeU SeRSle ZiWh heaUW diVeaVe aUe mRVW aW UiVk (AXVWUaliaQ GRYeUQmeQW 
DeSaUWmeQW Rf EQeUg\ aQd EQYiURQmeQW, 2005).  

AddiWiRQall\ Whe fRllRZiQg haYe beeQ RbVeUYed iQ YaUiRXV VWXdieV; 

x ESidemiRlRgical VWXdieV haYe VhRZQ WhaW V\mSWRmV Rf bURQchiWiV iQ aVWhmaWic 
childUeQ iQcUeaVe iQ aVVRciaWiRQ ZiWh lRQg-WeUm e[SRVXUe WR NO2 

(KU]\]aQRZVki, 2008).  

x RedXced lXQg fXQcWiRQ gURZWh iV alVR liQked WR NO2 aW cRQceQWUaWiRQV cXUUeQWl\ 
meaVXUed (RU RbVeUYed) iQ ciWieV Rf EXURSe aQd NRUWh AmeUica (WHO, 2017). 

x NO2 iV Whe maiQ VRXUce Rf QiWUaWe aeURVRlV, Zhich fRUm aQ imSRUWaQW fUacWiRQ 
Rf PM2.5. IQ Whe SUeVeQce Rf XlWUaYiRleW lighW, NO2 iV Whe maiQ VRXUce Rf R]RQe  
(WHO, 2017). 
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6.2 O3 ImSacWV 
 

 AccRUdiQg WR Whe (USEPA, 2017), e[SRVXUe WR gURXQd leYel R]RQe caQ caXVe 
UeVSiUaWRU\ SURblemV aV iW caXVeV Whe mXVcleV iQ aiUZa\V WR cRQVWUicW, WUaSSiQg aiU iQ 
Whe alYeRli leadiQg WR Zhee]iQg aQd VhRUWQeVV Rf bUeaWh. ChildUeQ aUe SaUWicXlaUl\ 
VXVceSWible aV Whe\ WeQd WR bUeaWhe mRUe deeSl\ WhaQ adXlWV.  IQ SeUVRQV, VXffeUiQg 
fURm illQeVV, e[ceVViYe e[SRVXUe ma\ e[aceUbaWe illQeVV aQd cRmSlicaWe Whe UecRYeU\ 
SURceVV. E[amSleV Rf Whe imSacWV Rf e[SRVXUe WR high leYelV Rf gURXQd leYel R]RQe aUe 
aV fRllRZV:  
 

x Make iW mRUe difficXlW WR bUeaWhe deeSl\ aQd YigRURXVl\. 
x CaXVe VhRUWQeVV Rf bUeaWh, aQd SaiQ ZheQ WakiQg a deeS bUeaWh. 
x CaXVe cRXghiQg aQd VRUe RU VcUaWch\ WhURaW. 
x IQflame aQd damage Whe aiUZa\V. 
x AggUaYaWe lXQg diVeaVeV VXch aV aVWhma, emSh\Vema, aQd chURQic bURQchiWiV. 
x IQcUeaVe Whe fUeTXeQc\ Rf aVWhma aWWackV. 
x Make Whe lXQgV mRUe VXVceSWible WR iQfecWiRQ. 
x CRQWiQXe WR damage Whe lXQgV eYeQ ZheQ Whe V\mSWRmV haYe diVaSSeaUed. 
x CaXVe chURQic RbVWUXcWiYe SXlmRQaU\ diVeaVe. 

  



ȱ

67ȱ ȱȱ

 

7.0 STUDY LIMITATIONS  
The VWXd\ limiWaWiRQV ZeUe VimilaU WR WhRVe Rf Whe BUidgeWRZQ 2012-2013 VWXd\ 

aQd Whe OiVWiQV/SSeighWVWRZQ 2014-2015 VWXd\ aV Whe meWhRdRlRg\ did QRW allRZ fRU 
Whe fRllRZiQg; Ueal Wime cRUUelaWiRQ ZiWh UeVSecW WR meWeRURlRgical SaUameWeUV, Ueal 
Wime WUaffic cRXQWV, aQ iQYeQWRU\ Rf all iQdXVWUial RSeUaWiRQV aQd WheiU emiVViRQV iQ 
SUR[imiW\ WR Whe VamSliQg lRcaWiRQV, RQgRiQg acWiYiWieV aQd ZeaWheU cRQdiWiRQV 
VSecific WR Whe VamSle ViWeV. AV a UeVXlW, iW ZaV difficXlW WR accXUaWel\ aVVeVV Whe 
UelaWiRQVhiSV RbVeUYed beWZeeQ SO2, NO2, R]RQe aQd TVOC leYelV aQd RWheU facWRUV 
Zhich VXch aV ZeaWheU cRQdiWiRQV, mRbile aQd VWaWiRQaU\ VRXUceV.   

Ragged PRiQW ma\ haYe beeQ imSacWed b\ facWRUV VXch aV VaUgaVVXm VeaZeed 
Zhich cRXld affecW SO2 leYelV aQd Vea ValW Zhich ma\ imSacW XSRQ R]RQe leYelV. SO2 
leYelV RQ aYeUage ZeUe 3-4 WimeV higheU WhaQ all RWheU VamSliQg lRcaWiRQV aQd Whe 
TVOC leYelV ZeUe RQ aYeUage higheU WhaQ VeYeUal iQlaQd ViWeV.  The XVe Rf Ragged 
PRiQW aV a backgURXQd ViWe fRU fXWXUe VWXdieV Rf WhiV QaWXUe ma\ WheUefRUe Qeed WR be 
UeaVVeVVed. 
 The imSacW Rf Vea-ValW RQ Whe leYelV Rf SRllXWiRQ cRXld QRW be e[SlRUed iQ WhiV 
VWXd\. IW ZRXld be beQeficial iQ Whe fXWXUe WR deWeUmiQe Whe e[WeQW Rf Vea ValW aeURVRl 
diVSeUViRQ acURVV Whe iVlaQd. 
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8.0 CONCLUSION  
The RbjecWiYe Rf Whe aVVeVVmeQW ZaV WR chaUacWeUi]e Whe aiU TXaliW\ aQd WR 

deWeUmiQe aQ\ SRVVible WUeQdV iQ SUimaU\ aQd VecRQdaU\ SRllXWaQW leYelV iQ aQd 
aURXQd diffeUeQW aUeaV Rf HRleWRZQ aQd WZR RXUal AUeaV ZaV achieYed. 
  AccRUdiQg WR Whe WRUld MeWeRURlRgical OUgaQi]aWiRQ GlRbal AWmRVSheUe 
WaWch, 1997 (WMO GAW) glRbal aQQXal aYeUaged SO2 YalXeV XWili]iQg SaVViYe 
VamSliQg meWhRdRlRgieV iQ SRXWh KRUea, ThailaQd aQd Mala\Via did QRW e[ceed 3 SSb. 
IQ HRleWRZQ aQd Whe WZR UXUal aUeaV Whe aYeUage fRU HRleWRZQ ZaV 0.57 SSb aQd Whe 
WZR UXUal aUeaV ZaV 0.48 SSb, Zell belRZ Whe 3 SSb.  DeVSiWe beiQg belRZ 3 SSb, Whe 
SO[ leYelV VhRXld be mRQiWRUed WR deWeUmiQe Whe UaWe Rf iQcUeaVe RU decUeaVe RYeU 
Wime WR jXdge mRUe accXUaWel\ Whe imSacWV Rf aQWhURSRgeQic RU QaWXUal emiVViRQV.  

OQl\ a SaUWial XQdeUVWaQdiQg Rf Whe aQWhURSRgeQic, biRgeQic aQd ShRWRchemical 
iQWeUacWiRQV beWZeeQ R]RQe, NOX aQd VOCV, cRXld be gleaQed fURm Whe e[iVWiQg 
daWaVeW. TheUefRUe, fXUWheU aVVeVVmeQW VhRXld be cRQVideUed WR fRcXV RQ Seak 
fRUmaWiRQ WimeV aQd Ueal Wime meaVXUemeQWV. 
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9.0 RECOMMENDATIONS 
 The UeVXlWV RbVeUYed ma\ be Whe UeVXlW Rf e[iVWiQg ecRQRmic acWiYiWieV, aQd 
RWheU facWRUV. AV SUeYiRXVl\ meQWiRQed, alWhRXgh Whe meWhRdRlRg\ XWili]ed iQ Whe 
SaVViYe VamSliQg iV leVV cRVWl\ WhaQ Ueal Wime VamSliQg, iW iV QRW cRmSaUable WR Whe 
adRSWed WHO meWhRdRlRgieV aQd Whe aVVRciaWed VWaQdaUdV. IQ lighW Rf Whe facW WhaW 
WheUe ma\ be chaQgeV iQ WeUmV Rf ecRQRmic acWiYiW\ aQd geQeUal hXmaQ acWiYiWieV RYeU 
Wime, fXUWheU aVVeVVmeQW VhRXld be cRQdXcWed XViQg cRQWiQXRXV VamSliQg, Zhich 
ZRXld allRZ cRmSaUiVRQ WR Whe WHO gXideliQeV fRU Whe SUimaU\ aQd VecRQdaU\ 
SRllXWaQWV aQd aVViVW iQ imSURYiQg SRlic\ ZiWh UeVSecW WR ambieQW aiU TXaliW\ 
maQagemeQW iQ BaUbadRV.     
 

9.1 Real-Time/CRQWiQXRXV MRQiWRUiQg   
 The XVe Rf Ueal Wime cRQWiQXRXV mRQiWRUiQg Rf SUimaU\ aQd VecRQdaU\ 
SRllXWaQWV ZRXld be beQeficial aV Whe e[iVWiQg ambieQW aiU TXaliW\ cRXld be cRmSaUed 
WR aQ eVWabliVhed VWaQdaUd VXch aV Whe WHO AiU QXaliW\ GXideliQeV. ThiV ZRXld allRZ 
fRU Whe aVVeVVmeQW Rf Whe accXUac\ Rf Whe SaVViYe VamSleUV iQ cRmSaUiVRQ WR Whe Ueal 
Wime VamSleUV. 
 AddiWiRQall\, Ueal Wime daWa (SRllXWaQW, WUaffic aQd meWeRURlRgical) Zill allRZ 
fRU Whe UecRgQiWiRQ Rf Wime VeQViWiYe VSikeV iQ leYelV, iQVWead Rf aQ aYeUage Zhich 
SURYideV aQ iQcRmSleWe YieZ Rf Whe accXmXlaWiRQ/diVSeUViRQ aQd iQWeUacWiRQ Rf 
SRllXWaQWV aQd Whe effecWV WhURXghRXW Whe cRXUVe Rf Whe da\. 
  IQ WRWaliW\, iW Zill allRZ fRU Whe deWeUmiQaWiRQ Rf ZheWheU SRllXWiRQ ZaV 
emaQaWiQg fURm mRbile (YehicXlaU RU WUaQV-bRXQdaU\) RU VWaWiRQaU\ VRXUceV, VeWWiQg 
emiVViRQ limiWV ZheQ cRmSaUiQg WR eVWabliVh VWaQdaUdV, VeWWiQg aWWaiQmeQW RU QRQ-
aWWaiQmeQW gRalV fRU XUbaQ ceQWUeV aQd deWeUmiQiQg Whe imSacW Rf fXWXUe deYelRSmeQW 
RQ Whe hXmaQ healWh aQd eQYiURQmeQW. 
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9.2 AddiWiRQal MRQiWRUiQg PaUameWeUV  
 
 AddiWiRQal mRQiWRUiQg VhRXld be cRQdXcWed iQ Whe SUeYiRXVl\ mRQiWRUed aUeaV 
WR deWeUmiQe Whe imSacWV Rf SaUWicXlaWeV VXch aV WRWal VXVSeQded VRlidV, PM10 aQd Vea 
ValW iQ RUdeU WR eVWabliVh WheiU imSacWV RQ Whe SURSagaWiRQ Rf ambieQW aiU SRllXWiRQ.  
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10. GLOSSARY OF TERMS AND ABBREVIATIONS 
Baseline A miQimXm RU VWaUWiQg SRiQW XVed fRU  fXWXUe daWa 

cRmSaUiVRQV 

Co-locaWed/ 
DXplicaWe  

TZR VamSleV WakeQ fURm aQd UeSUeVeQWaWiYe Rf Whe Vame 
SRSXlaWiRQ aQd caUUied WhURXgh all VWeSV Rf Whe VamSliQg 
aQd aQal\Wical SURcedXUeV iQ aQ ideQWical maQQeU. 
DXSlicaWe VamSleV aUe XVed WR aVVeVV cRQViVWeQc\ iQ Whe 
meWhRdV XVed iQclXdiQg VamSliQg aQd aQal\ViV. 

CIMH CaUibbeaQ IQVWiWXWe Rf MeWeRURlRg\ aQd H\dURlRg\ 

DeWecWable limiWs  MeWhRd deWecWiRQ limiWV aUe VWaWiVWicall\ deWeUmiQed 
YalXeV WhaW defiQe hRZ eaVil\ meaVXUemeQWV Rf a 
VXbVWaQce b\ a VSecific aQal\Wical SURWRcRl caQ be 
diVWiQgXiVhed fURm meaVXUemeQWV Rf a blaQk 
(backgURXQd leYelV).  

EPD EQYiURQmeQWal PURWecWiRQ DeSaUWmeQW 

Fle[ible scope of 
accrediWaWion 

Fle[ible VcRSeV Rf accUediWaWiRQ caQ allRZ a labRUaWRU\ WR 
XQdeUWake ceUWaiQ WeVWV/calibUaWiRQV, aQd WR UeSRUW Whe 
UeVXlWV aV accUediWed, eYeQ WhRXgh Whe\ ma\ QRW be 
e[SliciWl\ VWaWed RQ WheiU accUediWaWiRQ VchedXle. 

Field Blanks TheVe cRQViVW Rf XQe[SRVed VamSliQg media WakeQ iQWR 
Whe field aQd haQdled aV UegXlaU VamSleV WheQ UeWXUQed 
WR Whe Lab fRU aQal\ViV.  
ThiV SURcedXUe allRZV Whe lab WR make cRUUecWiRQV fRU aQ\ 
cRQWamiQaWiRQ WhaW ma\ aUiVe iQ Whe VamSliQg media 
ZheWheU iW RccXUV SUiRU WR, dXUiQg, RU afWeU Whe VamSliQg 
eYeQW.  

MTW MiQiVWU\ Rf TUaQVSRUW aQd WRUkV  
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H2RAAAPMA HRleWRZQ aQd TZR RXUal AUeaV AmbieQW AiU QXaliW\ 
PaVViYe MRQiWRUiQg AVVeVVmeQW 

ND NR daWa cRllecWed dXe WR miVViQg SaVViYe VamSliQg WXbeV 

NiWrogen Dio[ide 
(NO2) 
 

A WR[ic UeddiVh bURZQ gaV WhaW iV a VWURQg R[idi]iQg 
ageQW, iV SURdXced b\ cRmbXVWiRQ (aV Rf fRVVil fXelV), aQd 
iV aQ aWmRVSheUic SRllXWaQW (iQ VmRg). 

NO[ O[ideV Rf NiWURgeQ   

O]one (O3) 
 

GURXQd leYel R]RQe iV QRW emiWWed diUecWl\ iQWR Whe aiU, 
bXW iV cUeaWed b\ chemical UeacWiRQV beWZeeQ R[ideV Rf 
QiWURgeQ (NO[) aQd YRlaWile RUgaQic cRmSRXQdV (VOCV) 
iQ Whe SUeVeQce Rf VXQlighW.  

ppb PaUWV SeU billiRQ 

Primar\ 
PollXWanW 

AQ aiU SRllXWaQW emiWWed diUecWl\ fURm a VRXUce 

Secondar\ 
pollXWanW 

AQ aiU SRllXWaQW WhaW iV QRW diUecWl\ emiWWed, bXW fRUmV 
ZheQ SUimaU\ SRllXWaQWV UeacW iQ Whe aWmRVSheUe 

SorbenW A maWeUial XVed WR abVRUb RU adVRUb liTXidV RU gaVeV 

SXlphXr Dio[ide 
(SO2) 

A cRlRXUleVV, WR[ic gaV ZiWh a VWURQg RdRXU. IW 
iV fRUmed QaWXUall\ b\ YRlcaQic acWiYiW\, b\ Whe 
cRmbXVWiRQ Rf fRVVil fXelV aQd iQ 
VeYeUal iQdXVWUial SURceVVeV. IW iV alVR a ha]aUdRXV aiU 
SRllXWaQW aQd a majRU cRmSRQeQW Rf acid UaiQ. 

SWandard A leYel Rf TXaliW\ RU aWWaiQmeQW Zhich caQ be XVed fRU 
cRmSaUaWiYe eYalXaWiRQV. 

ToWal VolaWile 
Organic 
CompoXnds 
(TVOCs) 
 

CRmSRXQdV Rf caUbRQ, e[clXdiQg caUbRQ mRQR[ide, 
caUbRQ diR[ide, caUbRQic acid, meWallic caUbideV RU 
caUbRQaWeV, aQd ammRQiXm caUbRQaWe, Zhich 
SaUWiciSaWe iQ aWmRVSheUic ShRWRchemical UeacWiRQV. 
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E[clXdeV caUbRQ cRmSRXQdV deVigQaWed b\ EPA aV 
haYiQg Qegligible ShRWRchemical UeacWiYiW\. 

UKAS UQiWed KiQgdRm AccUediWaWiRQ SeUYice 

USEPA UQiWed SWaWeV EQYiURQmeQWal PURWecWiRQ AgeQc\ 

WHO WRUld HealWh OUgaQiVaWiRQ 

WMO-GAW WRUld MeWeRURlRgical OUgaQi]aWiRQ GlRbal AWmRVSheUic 
WaWch 

ȱ

ȱ ȱ
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