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Background

A Epidemiologic studies are critical in establishing the
association between exposure to air pollutants and adverse
health effects

A Results of epidemiologic studies are used by U.S. EPA in
developing air quality standards to protect the public from the
health effects of air pollutants

A A major challenge in environmental epidemiology is the
adequate exposure characterization



Characterizing EXxposures

A Measurements from centradite ambient monitors aréypicallyused to
characterize air pollution exposures

A Relying solely on centraite monitors does not account for spatial
heterogeneity, temporal variability, or influence of infiltration and indoor
sources.

A Statistical interpolation techniques and GIS models can provide additiona
spatial resolution in ambient concentration estimates.

A Models (e.g. CMAQ) estimate ambient concentrations by combining
information on meteorology, source emissions, and chemical fate and
transport.

A Hybrid modeling approachesvhich integrate regional scale models with
local scale dispersion models, provide new alternatives for characterizing
ambient concentrations



Tlers of exposure estimates

Providing more detailed characterization of exposures for use
In epidemiologic analyses is expected to help establishing
association between air pollution and health outcomes

Exposure Estimates Input Data Needs
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N ear-road EXposures and effects from
Urban air pollutants  Study (NEXUS)
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“EPA . NEXUS Study

The NEXUS study is investigating whether children with asthma living
near major roadways in Detroit, Ml have greater health impacts

associated with air pollutants than those living farther away, particularl
near roadways with high diesel traffic
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Study Design

defined by proximity to roadways

Exposure | Distance | Vehicles/day

class toroad | (annual averagg
(m)

Hightraffic, <150 > 90000otal

high-diesel > 6000
(HD) commercial

Hightraffic, <150 > 90000otal
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(LD
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Hybrid modelingto estimate spatially & temporally varying exposures

A Limited measurementsor evaluating and refining models




EPA "\ Near Road Gradients

Toevaluatedifferencesin nearroad pollutant gradients between the
three traffic exposure groupé.D HDandLT), receptorgrids were
refined within each NEXUS salea (including the participants homes
and schools
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Key Elements in Air Quality Modeling

NOX (ug/m3)

MOBILE SOURCES: RLINE model is used in conjunction with traffic activity and

primary mobile source emission estimates to model hourly exposures at study
LI NOAOALI YyiaQ Kz2YS
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STATIONARY SOURCES: Industrial sources such as stacks from manufacturing

facilities are modeled using AERMOD using emissions from NEI 2008 and
temporal profiles from SMOKE.

20

300 -

-y
(4]
1

) Hybrid
E y
o))
200 - =,
\ 0 10 Onroad
% Background

Qbrid
"% onroad

— 5
Stationary

o—a

-—e——-n—0

_ Stationary

—e &

i - S—

5 o

T BACKGROUND: A space/time

0 100 200 300 6
Distance (m)

100 200
Distance (m)

300

ordinary kriging (STOK) method
combines AQS measurements and results

' from two CMAQ simulations: 1) using all

emissions in a broad region and 2) all

- anthropogenic emissions in the Detroit

study domain removed. The ratios of
concentrations from two CMAQ

" simulations along with AQS data from

background sites in the region, were
used to estimate background
concentrations. 9



Model Results

AHybridmodeling provided hourly pollutant concentrations for
Trafficrelated air pollutants (primary PM, EC, NQ CO,
benzene)

AHourlyconcentrations were processed to calculatg daily gnd
Fyydzl £ F GOSN IS SELI2adzNBE YSUON
home and schodbcations

AModels provide pollutant surfaces capturing spatial and

temporal variability across health study domain (Fall 2010
Spring 2012)
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EPA . Model Evaluation
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Model results were compared
to ambient monitoring data in
Detroit:

Afrom routine AQS
observational network
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A from intensive monitoring
campaign, part of the NEXUS
study
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wEPA Model Evaluation

Comparison between modeled daily average,Rkbncentrations for one
year period of 2010 at observed Blytoncentrations at all four AQS sites
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Time series of hourly NOx concentrations
wEPA at AQS site 26 -163-0019 (E. 7 Mile Road)

Modeled concentrations
generally follow the time
series of observed data,
however there are some
over-predictions at certain
hours likely due to
uncertainties in emissions
from traffic.

The monitoring site is away
from major highways,
therefore the observed
concentrations are influenced
by emissions from local roads
and regional sources
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