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What about Near-Road Air Quality?

Elevated pollutant concentrations have been measured near roads:
> NAAQS (CO, NO2, PM10, PM2.5)

» Particulate Matter constituents (e.g. ultrafine particles, black carbon, metals)
» Air Toxics (e.g. benzene, polycyclic aromatic hydrocarbons)

Living, working, or going to school near major roadways has been
associated with numerous adverse health issues:

» Increased risk of adverse respiratory, cardiovascular, birth, cancer, and
mortality effects

» International consensus on “public health concern”

A significant portion of U.S. pop. lives near large roads:

» 2007 American Housing Survey estimates >45 million people live within 100m
of a major transportation facility, the majority of which are large roads.

» ~2 million children go to school near large roads; many also work in these
areas.

» These residences and schools are disproportionately lower income.



Modeling Solid-Wall Barrier Effects

Computational Fluid Dynamics:
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Hagler et al. 2011. Atmospheric Environment.

Presence of solid-wall barrier dramatically alters the dispersion of roadway emissions,
leading to more vertical lofting of the plume and reducing ground-level concentrations
behind the barrier. (On-road concentrations are modeled to increase with a barrier present.)



Wind Tunnel Simulations:

Needle and Broad-Leaf Evergreens

Findings:

Moderate reductions in ultrafine particles
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Field Studies...




Effects on Ultrafine Particles
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Deciduous effects
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Effects on Black Carbon ultrafines
(diesel indicatg
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Research Impacts to date

EPA is incorporating roadside
vegetation effects into research

and voluntary recommendations:

v’ Siting guidance for implementing
the national near-road monitoring
network

v Air quality modeling applications

v' School siting and design
guidelines for potential exposure
mitigation

Other federal, state & local

organizations are exploring

roadside vegetation for

mitigating near-road air quality

Impacts:

v' USDA Forest Service —i-Tree
module

v' Transportation Research Board
v California Air Resources Board

v' School pilot in Atlanta



Planned Research Synthesis may
Incorporate Eco-Epidemiolog

Ex: Cumberland County, ME

THE ENVIROMNMENT
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Take-Home Messages

» Models and fieldwork suggest that vegetation has
the potential to improve near-road air quality.

» Research to date shows promise for ultrafines in
particular.

» Results vary depending on wind speed, direction,
seasonality, road design, and traffic conditions.

» Barrier type and configuration are critical
(e.g., species, depth, gaps, and edge effects).



