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POPs: Source to Effect

Environment Exposure Adverse Effect

Urban Toxicology
Socio-economic     

Status

Pathway

Timing
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Forest Soils & Pond Sediments

••PCB     PCB     

••PAHPAH

••OCPOCP

Wong et al. 2004 Environ. Pollut. 129:387-398, 
Wong et al. 2003 Organohalogen Comp. 62:301-304.
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PCBs in Toronto
Lisa Melymuk
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Chemical Fate
Gas & particle emissions

Particle formation & growth 
Source: Volatilization 

of VOCs & SOCs

Transfer: Precipitation washoff

Sink: Gas- & Particle-phase
Deposition

Reaction, transformation

Wu, Harner, et al. 2005



Film Growth 

y = 1.7423x + 6.2406
R2 = 0.8994
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Lam et al. 2005 Atmos Environ 39: 6578–6586 
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Film Washoff
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Chemical Transport from FilmChemical Transport from Film

0

20

40

60

80

100

7.9 8.4 8.9 9.4 9.9 10.4
Log[Koa]

%
 R

ef
le

ct
io

n 
/ W

as
ho

ff

Summer Reflection Summer Washoff

Winter Reflection Winter Washoff

0

20

40

60

80

100

7.9 8.4 8.9 9.4 9.9 10.4

Lo g[Koa]

%
 V

ol
at

iliz
e 

/ W
as

h-
of

f

Summer Volatilize Summer Wash-off

Winter Volatilize Winter Wash-off



Greater Toronto Area

Photos, T. Labencki



Multimedia Urban Model- Fate
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Urban Environment Super Urban Environment

Air Lower Outflow

Air Lower Rxn

Film Rxn

Kwamena et al. submitted

Role of Film: BaP
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Summer (25°C)

Scenario 1: Low Inflow + High Input = High Output
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PBDE: Concentration and 
Mass
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Emissions

0.4-110.2-0.9µg/m2/yr

54-148520-118Mg/capita/yr

PCBsPBDEs

Jones-Otazo et al. 2005 EST 39: 5121-5130; Clarke et al. in prep. 



Human Exposure
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PCBs & PBDEs in our Diet
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Contaminant Exposure
e.g., PCBs, PCDD/F, PBDE
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SES Respiratory Health

Exposure to respiratory
risk factors 

Proportion des enfants montréalais ayant consulté à 
l'urgence ou hospitalisés pour asthme, selon l'âge et le 
statut socio-économique (Kosatsky et Labrèche, 2002)
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Contaminant Exposure Model

Environment Exposure Adverse Effect

Urban
•Large stock - flows
•5-20X
•Hotspots
•Impervious surfaces - fate

Toxicology  
• Complex mixtures
• Complex pathways
• Cascade of effects
Socio-economic     

Status
• Interactive effects

Pathway
•Usage profiles
•Location & time 
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