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m A Larger Context
m Health impact — the Jury Is In
m The Unigueness of the Threat

m Related Research Activities

Hot Spot Exposure
= SOCI0-economic status
m Parking Garage & Tollbooth as natural laboratory
= Urban Community

m Future Research
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A Shared Agenda for Addressing
Global Challenges

Climate
Change




Mobile Sources: Large Demand for
Petroleum and Dwindling Supply

Primary Energy Consumption by Source and Sector, 2008
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Transportation’s Relevance to Climate Change

Carbon Dioxide Emissions from Energy Use

2.4-

Transportation

1.8-
Industrial

Bilhon Metnc Tons Camor Diioxide

ﬂ.ﬂ 1 I I I I 1 I I I I 1 I I I I 1 I I I I 1 I T T T 1 T
1950 1985 1950 19585 2000 2005

Source: Energy Information Acministrafion / Annual Energy Review 2003



Distance Matters
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»Pollutants are changing with technology (e.g. fuel, tire,
brake, engine, catalytic converter), co-vary, and largely
unknown
Gases and particles
Physical and chemical properties of particles are important
Exhaust and road dust may both contribute
Ultrafine particles, black carbon, organics and metals in PM, NO,,
and organic gases are suspect
*\Wide ranging vehicle types and traffic patterns

»Health studies tend to rely on surrogates (VMT or distance
to roadway)

=Exposure is black box
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The Uniqueness of the Threat

m TOXIC emissions

m Pervasive and highly
Integrated into
communities

m Integrated into daily
activities

m Few alternatives / no
exposure benefit




m Growing traffic and congestion ==

m Consumer choice for heavie
less-efficient vehicles

e <¢=n Community encroachment

1999 National Scale Assessment

Estimated County Level Carcinogenic Risk

i w i
:ir & L/ p =
{a "
| b ¥ ¥y
L ¢ ./ﬂ{ﬁ
7# \\\ i ! \'1 i t .
9 N i
L 8 s
— =
T i !
AL *
¥

mEmooo

m  Community risk

10% census tracts showed a
cancer risk > 1/10,000

200 census tracts were 100 times

the benchmark

Traffic emissions represent a
'~"7e portion of the risk
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The threat is pervasive, and multi-facetted

Diminished lung capacity (sugii et al. 2006)
Myocardial infarction igert et al. 2003)

Mortality (kunzi et al. 2000; Laden et al. 2000)

Heart and lung disease (Janssen et al. 2002)
Respiratory hospitalizations (smargiassi et al. 2006)

Wheeze/Asthma (McConnell et al.2006; Gordian et al. 2006; Ryan et al.

2005; Heinrich et al.2005; Gauderman et al.2005; Zmirou et al. 2004; Lwebuga-Mukasaet
al.2004; Lewis et al. 2004; Nicolai et al. 2003)

Allergy symptoms (venn et al.2005)
COPD / diminished FVC (schikowski et al.2005)

Cancer (Pearson et al. 2000; Raaschou-Nielsen et al. 2001)

Respiratory effects in children (Brunekreef et al. 1997, wist et al.
1993, Weiland et al. 1994)

Myocardial infarction igert et al. 2003)

Birth Outcomes (birth weight, head circumference)
(Slama et al. 2009)



Asthma Prevalence in Children Ages 6-7
LiVing Near Major Roads (source: McConnell et al 2006)
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Figure 2. Prevalence of asthma by distance of residence to a major road within 500 m, among long-term {A)
and short-term { £} residents with no family history of asthma. Dotted lines indicate 95% confidence interval.
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