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Pathways of Particle Translocation Within and Outside Respiratory Tract
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= Cardiac and Pulmonary Health Risks from Near-

Highway Exposures
Environmental Health — Tufts Univ. School of Medicine (Brugge 2007)

* Adverse Effects of Traffic Exposure on Children’s

Lung Development
The Lancet — USC School of Medicine (Gauderman 2007)

* Traffic Exposure and Decreased Lung Function in

Adults with Asthma
A,. Academy of Allergy, Asthma & Immunology — UCSF (Balmes 2009)

* Residential Proximity to Freeways and Autism in the
CHARGE Study

Environmental Health Perspectives — USC School of Medicine (Volk, 2011)




Relative concentration
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Zhu et al., 2002 “Concentration and size
distribution of ultrafine particles near a major
highway”, J. of Air and Waste Management
Association, 52:1032-1042.

" key

Zhu et al., 2002 “Study of Ultrafine Particles near a
Major Highway with Heavy-duty Diesel Traffic”,
2002, Atmospheric Environment, 36: 4323-4335.

UFP concentrations decay

exponentially downwind of freeways.
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SENATE COMMITTEE ON EDUCATION
Jack Scott, Chair
2007-2008 Regular Ses=zion

BILL. NO: 5B 1468
ATUTHOR : Cropeza
LHMEMNDED : March 24, 2008
FISCAL COCMM: Tes HEARING DATE: April 1&, 2008
TRGENCY : Mo CONSULTANT :Eathleen Chawvira
SUBJECT : Location of S5chool S5ites
SUMMARY

Thi=s bill delete=s the current authority of a =chool
disztrict to locate a =school within S00 feet of the edge of
the closest traffic lane of a freeway or other busy traffic
corridor if certain condition=s are met and instead,
prohibits the location of a school site within one-fourth
of a mile from the edge of the clo=zest traffic lanme of a
freeway or other busy traffic corridor under anvy
conditions.




2011 Haagen-Smit Prize Winners

The Executive Editors and the Publisher of Atmospheric Environment take great pleasure in
announcing the 2011 "Haagen-Smit Prize", designed to recognize outstanding papers
published in Atmospheric Environment. The Prize is named in honor of Prof. Arie Jan
Haagen-Smit, a pioneer in the field of air pollution and one of the first editors of the International
Journal of Air Pollution, a predecessor to Atmospheric Environment.

The "Haagen-Smit Prize" is given annually to two papers previously published in Afmospheric
Environment and covering different science areas. Additional information about this award and
the selection committee members can be found at http://geo arc nasa.govisga/singh/. The
nominating letters printed below describe the two 2011 winning papers.

Y. F. Zhu, W. C. Hinds, S. Kim, 5. Shen and C. Sioutas. Study of ultrafine
particles near a major hichway with heavv-duty diesel traffic. Afmos. Environ.,
36, 4323-4335, 2002.

Zhm et al {2002) reported measurements of ultrafine particles downwind of the Interstate
710 freeway m Los Angeles. This highway, on which 25% of the traffic 15 heavy-duty
diesel trucks, is one of the most heavily traveled in the nation. This paper was ground-
breaking in obtamming data on the particulate ar quality, especially particle number
concentrations, in the vicinity of a major roadway containing substantial diesel traffic and
has been cited more than 300 times since its publication.
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Kim S, Shen S, Sioutas C. 2002, Size distribution and diurnal and seasonal trends of ultrafine particles in source and receptor sﬁes of

Pattern of Pol lutant Concentration

in LA

8

the Los Angeles basin, J Air Waste Manag Assoc. Mar; 52(3):297-307.
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Zhu et al., 2006, “Comparison of Daytime and Nighttime Concentration Profiles and Size Distributions
of Ultrafine Particles near a Major Highway” Environmental Science and Technology 40: 2531-2536. 12
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Zhu et al., 2005 “Penetration of freeway ultrafine particles into indoor environments”, 2005, Journal of Aerosol3
Science, 36: 303-322.
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Environmental Science and Technology. 41: 2138-2145.
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In-Cabin on Roadway
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Zhu et al., 2008 “Measurements of Ultrafine Particles and Other Vehicular Pollutants inside a Mobile Exposure System
on Los Angeles Freeways” J. of Air and Waste Management Association, 58: 424-434. 15



In-Cabin on Roadways
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In-Cabin on Roadways
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Bin Xu and Yifang Zhu “Quantitative analysis of the parameters affecting in-cabin to on-roadway (1/O)
ultrafine particle concentration ratios”, 2009, Aerosol Science and Technology, 43: 400-410.




In-Cabin Model

Model performance under dynamic conditions
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Bin Xu and Yifang Zhu “Quantitative analysis of the parameters affecting in-cabin to on-roadway (I/O)
ultrafine particle concentration ratios”, 2009, Aerosol Science and Technology, 43: 400-410.



In-Cabin Model
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Xu and Zhu 2009 “Quantitative analysis of the parameters affecting in-cabin to on-roadway (I/O) ultrafine particle
concentration ratios”, Aerosol Science and Technology, 43: 400-410.
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¢ Apparatus Configuration

Material

Size

Configuration

Rubber-Steel

0.8 mm height, 9.5 mm length

straight-through

0.8 mm height, 28.5 mm length

straight-through

1.6 mm height, 9.5 mm length

straight-through

1.6 mm height, 28.5 mm length

straight-through

Rubber-Rubber

0.8 mm height, 9.5 mm length

straight-through

0.8 mm height, 28.5 mm length

straight-through

Rubber-glass

0.8 mm height, 28.5 mm length

double-bend

22
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Penetration factors as a function of

particle size under various
differential pressures
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Penetration factors increase as
particle size and differential
pressure increase.

Bin Xu, Shusen Liu, and Yifang Zhu “Ultrafine particle penetration through idealized vehicle cracks”,
2010, Journal of Aerosols Science, 41(9) 859-868.
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“»Particle penetration factor for <*Particle penetration factor for
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Bin Xu, Shusen Liu, and Yifang Zhu “Ultrafine particle penetration through idealized vehicle cracks”,
2010, Journal of Aerosols Science, 41(9) 859-868.
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*» Experimental Setup: Particle generation and measurements
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*»In-cabin air velocity under
various vehicle speeds and

ventilation settings.
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Comouion
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The particle deposition rates as a function of surface area to volume
ratios for 30, 66.1, and 101.8 nm particles inside two test vehicles.

There is a positive correlation between surface area to
volume ratios and ultrafine particle deposition rates.
Greater surface area to volume ratio results in higher
deposition rate for ultrafine particles.

Longwen Gong, Bin Xu and Yifang Zhu “Ultrafine Particles Deposition inside Passenger Vehicles", 2009, Aerosol Science
and Technology, 43: 544-553. 28



[ Firstion

**Ultrafine Particle Filtration Efficiency Measurements
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s»Coarse Particle Filtration Efficiency Measurements
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Cabin Filter Performance: The Good, the Bad, and the Ugly
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Xu, Liu, Liu, and Zhu, 2010 ‘Effects of cabin filter on in-cabin to on-roadway ultrafine particle ratios’
Aerosol Science and Technology, Aerosol Science and Technology, 45:215-224.
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Filtration efficiency

Particle filtration efficiencies as a function of particle size under
various filter face velocities
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In-cabin filtration has great potential to significantly
reduce commuters’ exposure to ultrafine particles while at
the same time solve the CO2 build up problem.
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( School Bus Test

Effect of route
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{ School Bus Test
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School Bus Filtration
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School Bus Filtration

|/O ratio inside school buses without/with air purifiers
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Key Stand-along air purifiers can significantly reduce

int particulate matter (PM2.5 and ultrafine particle) levels
poin inside vehicles.
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Zhang and Zhu 2011 “Performance of School Bus Retrofit Systems: Ultrafine Particles and Other Vehicular Pollutants”, 2011
Environmental Science and Technology, 45: 6475-6482.
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*

Reducing UFP Exposure Near Roadways:

- Meteorology: stay on the upwind side of major
roadways;

- Spatial Profile: stay away from major roadways;
- Temporal Profile: avoid heavy traffic hours

Reducing UFP Exposure inside Vehicles:
- Route: avoid heavy-duty vehicle route
- Driving: avoid idling
- In-Cabin Ventilation : close window and turn on
recirculation
- In-Cabin Filtration: use HEPA filter/air purifier
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