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Urban Flows & Stocks

Toronto

Electricity
MJ/person

“"Modern cities are material
hotspots, containing more
Hazardous materials than
most hazardous landfills."

Brunner & Rechberger 2001
Tonnes/person

Residential

0.27 :
Solid Waste

Sahely, Dudding & Kennedy 2003 Can J. Civ. Eng.
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Particle formation & growth of VOCs & SOCs
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Mass Balance Of Urban Surface Films

~94% Inorganic

~0.7% Elemental
Carbon

18%Metals I I Unknown ~5%0O0rganic’
| ’ |
8% Sulfates 8% Nitrates

~35% Aliphatic ~35% Carbohydrate ~20% Aromatic

L ~10% Carbonyl

Unknown Unknown

0.01% Dicarboxylic Acids (C6-C14)*

0.3% Alkanes (C9-C36)*

0.8% Monocarboxylic Acids (C9—C30)* Trefers to Organic Carbon multiplied by a factor of 1.4 to adjust for the
molecular form of carbon species

0.02% PAH*

*values compiled from previous studies
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Urban Environment Super Urban Environment

B Air Lower Outflow
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Sediment Transport Processes (g - d?)
l Inter-media m Emissions
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Summer (25°C)

Scenario 1: High Inflow + Low Input = Low Output
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Air - Upper (50m to 500m)

3 0.2

Sediment l Transport Processes (g - d)

Inter-media m Emissions

==p |INflow / Outflow (Advection) I_, Reactive Loss

Jones-Otazo et al. 2005 £S57 39: 5121-5130

Summer (25°C)

Scenario 1: Low Inflow + High Input = High Output



1.00E+08 I Mass BDE-47 (9) - 10000
Il Mass 2PBDE (g)

g 1.00E+06 =— Concentration 1000
=
T @ =
s & Q D
C o~ 1.00E+04 100 N~ %
O O
o C
g 1.00E+02 10
O

1.00E+00




The “Urban Filter” Effect
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Emissions

PBDEs PCBs
Mg/capita/yr 20-118 54-1485
Hg/ma/yr 0.2-0.9 0.4-11

Jones-Otazo et al. 2005 £57 39: 5121-5130; Clarke et al. in prep.
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Elevé <20% RTA sous seuil de pauvreté

0,06 Moyen 20-40% RTA sous seuil de pauvreté

0,05 -

Bas > 40% RTA sous seuil de pauvreté
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Smargiassi et al. B Consult. pour asthme & l'urgence M Hospitalisé pour asthme
In press.

Exposure to respiratory
risk factors
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Urban

Pathway

eLarge stock — flows eUsage profiles

«5-20X

el ocation & time

Toxicology

- Complex mixtures
e Complex pathways
e Cascade of effects
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