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Mobile Monitoring
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SEPA . . .
Fine spatial scale — stretching

measurement and modeling limits

Moving from regional-scale (10s of km) to local-scale (10s of
meters) assessment
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SEPA What do we mean by “near-source” air

Environmental Protection
Agency

Over 45 million people in the United
States live within 100 meters of a
major transportation system.
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Traffic-related air pollution and
health effects

Sufficient evidence

SPECIAL REPORT 17

HEALTH | Traffic-Related Alr Pollution: Exacerbation of childhood asthma
ihl\}‘sli EILUII‘E A Critical Review of the Literature
January 2010 on Emissions, Exposure, and
Health Effects . .
———— Suggestive, but more evidence needed

of Traffic-Related Air Pollution

Onset of childhood asthma

All-cause and cardiovascular mortality from
long-term exposure

Cardiovascular morbidity

Impaired lung function
Nonasthma respiratory symptoms




Fine spatial scale — measurements

Assessing near-source areas — what you'd love to have:
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Measurements in many locations in
near-source areas

— Ability to handle multi-site real-time
.. — data and quickly identify important
features
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Fine spatial scale — measurements

Moving towards these goals on several fronts....
- Developing mobile monitoring approaches: map air quality with one set of
advanced air pollution instruments

Electric platform: Measurements:

« Zero-emissions  Particulate matter (ultrafine to
« 100 mile range coarse)

« Customized for on- * Carbon monoxide

board sampling * Black carbon

 Nitrogen dioxide
e 1 Hz sampling = ~10-15m
spatial resolution
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Framework for mobile monitoring studies

Background Local Exhaust
Standard

Time

Alignment 7 pcd Analysis

Smoothi ng: TEmpura I
and/or Spatial .

——  Emissions Quantification® — Near-source air quality gradients
(same route covered each day)

— General Air Quality Surveying (comparison of —— Near-source air quality gradients
routes covered on different days)* (multiple routes covered on different days)

*Dashed lines represent optional alternative paths
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Definitions

1. Local exhaust plumes — tail pipe exhaust near
sampling inlet.

2. Local air pollution — well-mixed air affected by one or
more known local sources and modulated by local
wind.

3. Background — representative ambient air quality
conditions without detectable impact of a nearby
source.
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Description of Data used to
compare analysis strategies

» Field study conducted in the summer of 2012 in
Raleigh, Durham and Chapel Hill.

- Goal: characterize spatial variation in traffic related air
pollution.

40 hours of data collected during weekday mornings
on 24 days spanning 12 routes.



Example mobile monitoring data
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"’EPA Removing influence of local exhaust plumes
when analyzing near-source pollution gradients

Agency

—— Mean of 50 m route segments —-—- COV method (Hagler, 2012)  ----- 25th percentile (Choi, 2013)
Median of 50 m route segments —--- SD method (Drewnick, 2012)
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wEPA Effect of spatial and temporal smoothing when

United States
Environmental Protection

analyzing near-source pollution gradients
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wEPA Different Methods of Estimating Background Concentrations
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Background Estimated by Spline of Minimums

11/3/2015

Estimating Background Concentrations: Comparing a location

based method with a time-series based method
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Effect of background standardization on
general air quality surveys
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Framework for mobile monitoring studies

Background Local Exhaust
Standard

Time

Alignment 7 pcd Analysis

Smoothi ng: TEmpura I
and/or Spatial .

——  Emissions Quantification® — Near-source air quality gradients
(same route covered each day)

— General Air Quality Surveying (comparison of —— Near-source air quality gradients
routes covered on different days)* (multiple routes covered on different days)

*Dashed lines represent optional alternative paths
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