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Agenda

1. INTRODUCTION (Vlad) 

2. FIELD STUDIES
– Modeling studies focused on Raleigh (David/Vlad)

(Raleigh study data analysis, model calculations and conclusions)

– Data-mining studies focused on Las Vegas/Hillingdon (Andy/Roger) 
(Las Vegas field study description and data analysis)

– Other studies that could inform discussion (Idaho Falls) (Vlad)
(Description of the tracer experiment, data analysis)

3. DISCUSSION
– Discussion of roadway technical issues: (All)

(focused around a number of technical headings like: 
a)  vehicle-induced turbulence; b)  low-wind speed conditions;
c)  thermal plume rise; d)  resuspension; e) particulate types/composition)

4. WAY FORWARD
– Development of research plan for next 12 months (All) 
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• Improve modeling tools to evaluate the impact of mobile 
source emissions on near-road air quality, exposures 
and human health effects

• Apply ADMS and AERMOD models for a case study in 
Raleigh, NC 

• Apply advanced statistical techniques (e.g. data mining) 
to explore and extract messages from the Las Vegas 
data set

• Aim of the meeting is to establish real cooperation and 
develop a plan for joint publications

Objectives 
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Mobile Source Exposures

There are over 250 million 
registered vehicles1

• Passenger vehicles, ~96%
•Trucks and buses, ~4%

Over 45 million people live 
within 300 ft of an airport, 
railroad or major highway2

1National Transportation Statistics,
2American Housing Survey

Motor Vehicles are “ Life-Blood” in the U.S.
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Health Effects Institute
Comprehensive Review of 

Traffic Research (2010)

30-45% of people living in large North 
American cities live in traffic exposure 
areas

Traffic-related pollution may cause a 
range of health outcomes including 
cardiovascular effects but…

• Strongest evidence is for asthma

Children who lived within 500 m of a freeway 
had substantial deficits in lung growth from 
10-18 years of age (Gauderman et al. 2007)
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Raleigh Pilot Study 2006

Field study conducted by the   
U.S. EPA in July, August 2006 
next to I-440, 8 lane highway 
located in Raleigh, North Carolina

• Air quality measurements consisted of 
long path optical measurements of NO 
at distances at 7.6 m and 17.6 m from 
the edge of the highway. 

• Sonic anemometers used to measure 
wind speed and turbulent velocities at 6 
m and 20 m from the highway.

• Traffic flow rates monitored using 
traffic surveillance cameras
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Raleigh 2006 Field Study
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Federal Highway Admin. sued by 
Sierra Club:

• Based on inadequate consideration of mobile source air toxics 
exposures in environmental impact assessment

• Settlement agreement funded research to:
–Study impact of urban interstates on air quality in neighboring 

communities
–Evaluate and improve predictive modeling tools

• EPA developed IAG with FHWA to perform studies in Las Vegas 
and Detroit

• Additional studies in Las Vegas in Detroit to evaluate the impact 
of mobile source emissions on near-road air quality, exposures 
and human health effects
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FHWA studies: Las Vegas, Detroit

Black et al. 2008, Kimbrough et al. 2008

FHWA Protocol Objectives:
• Determine MSAT concentrations and variations 

in concentrations as a function of distance from 
the highway

• Establish relationships between MSAT 
concentrations and highway traffic flows (count, 
vehicle types, speed); and meteorological 
conditions
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FHWA studies: Las Vegas, Detroit
(1 year at each city; 1-in-12 day; 9 MSAT samples/day)

Continuous: PM2.5, CO, NOx, EC, Meteorology, Traffic
1-hr integrated: Benzene, 1,3-butadiene, Formaldehyde, Acetaldehyde, Acrolein, PM2.5 (24-hr)
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Additional EPA Las Vegas studies
• Cut section impacts on near-road air quality
• Background pollutant concentration representativeness
• Vehicle induced turbulence

Methods:
• CFD modeling
• Wind tunnel assessments
• Field measurements:

– 3-D sonic anemometers
– Mobile measurements

Wind Tunnel Simulation - Six Lane Roadway

Noise
Bar r iers

Flow
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Additional EPA studies: tracer experiments

Tracer study of line-source emissions upwind of 
a typical road-side noise barrier:

1. 6 m roadside barrier, 
2. time-integrated tracer gas bag measurements, 
3. mobile fast response analyzer tracer gas measurements, 
4. turbulence measurements by sonic anemometers, and 
5. tracer gas line source release. 

Single-barrier tracer study, Idaho Falls

Idaho Falls tracer study 
provided data critical for 
model development and 
evaluation
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• Improve modeling tools to better handle low-wind 
speed conditions, vehicle-induced turbulence (VIT), 
and thermal plume rise from highways. 

• Use results of the data mining analysis to characterize 
the impact and relative importance of light winds, VIT, 
and plume rise on dispersion of pollutants near 
roadways

• Utilize data from Las Vegas and Idaho Falls 
experiments to evaluate and improve model algorithms

• Identify next steps, develop action plan and plan for 
joint publications

US/UK Collaboration
Next Steps


