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2J.1
Applications of the Advanced EPA PMF and PMF2 Model
for PM2.5 Source Apportionment. INJO HWANG, Philip K.
Hopke, Clarkson University; Pentti Paatero, University of
Helsinki.

In order to estimate mass contributions and chemical
composition of PM2.5 sources using the PMF2 and EPA
PMF V2.0, PM2.5 samples collected at Washington, DC
IMPROVE site from August 1988 to December 1997
were analyzed.  A total of 718 samples were used with 35
species determined by PIXE (particle-induced X- ray
emission), XRF (X-ray fluorescence), PESA (proton
elastic scattering analysis), IC (ion chromatography), and
IMPROVE/thermal optical reflectance (TOR) method.
These data were selected for PMF2 and EPA PMF
analysis.  Both PMF models identified ten sources:
secondary sulfate I, gasoline vehicle, secondary sulfate II,
secondary nitrate, secondary sulfate III, incinerator,
airborne soil, aged sea salt, oil combustion, and diesel
emission, respectively.  In a comparison of source profiles
resolved by both models, the source profiles of each
source showed good agreement with the differences
limited to a few species.  The calculated average
concentrations of PM2.5 were consistent with between
PMF2 and EPA PMF analysis (17.93 +/- 0.30 micro-
gram/m3 and 17.94 +/- 0.30 micro-gram/m3).  Also, each
estimated source contribution showed good agreement
between PMF2 and EPA PMF.  Thus, the next version of
EPA PMF (V2.0) that will include rotational capabilities,
will provide reasonable solutions and because of its ease
of use, it can be more widely applied to solving air quality
management problems.

2J.2
Source Apportionment for Semi-Continuous Data at St.
Louis Supersite. INJO HWANG, Philip K. Hopke, Clarkson
University.

Semi-continuous PM2.5 species were collected at the St.
Louis-Midwest supersite.  Time-resolved samples were
collected one week in each of June 2001 (22 June to 28
June), November 2001 (7 November to 13 November),
and March 2002 (19 March to 25 March).  The sampling
procedure consisted of 1-hour sampling intervals.
Elements were determined using the Semi-continuous
Elements in Aerosol System (SEAS).  The SEAS samples
were analyzed for eleven species (such as Al, As, Cd, Cr,
Cu, Fe, Mn, Ni, Pb, Se, and Zn) by graphite furnace
atomic absorption spectrometry (AAS).  Elemental carbon
(EC) and organic carbon (OC) were measured with a field
Sunset OC/EC analyzer using the ACE-ASIA protocol
(NIOSH/TOT method), and semi-continuous PM2.5 sulfate
and nitrate measurements by particle-into-liquid sampler
(PILS).
The objective of this study is to estimate the mass
contributions and chemical composition of sources of
PM2.5 at St. Louis supersite.  PMF was applied to identify
the sources and apportion the PM2.5 mass to each source
for highly time resolved data.  In addition, the conditional
probability function (CPF) and nonparametric regression
(NPR) was applied to identify the predominant directions
of local sources relative to wind direction.  Also, this
study will be comparing the source directions between
CPF and NPR analysis.  Finally, resolved source profiles
were comparing with source profiles obtained by previous
St. Louis studies.
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2J.3
Source Identification of PM2.5 Measured at Tae-In Dong,
Gwangyang in Korea near Large Steelworks Using Positive
Matrix Factorization (PMF) Model. JONG-BAE HUH,
Yong-Seok Seo, Hyun-Sun Kim, Seung-Hee Kim, Seung-Muk
Yi, Seoul National University.

Taeindong, Gwangyang in Korea is an industrial region
where a large steel mill and related industrial complex are
located.  During the last several years, there has been
growing concerns about the adverse health and
environmental effects of air pollutants in the residential
area near the steel mill in this area.  The objectives of this
study were to investigate the characteristics of major
components in PM2.5 and to identify the source types and
contributions of PM2.5 using PMF model.  Samples were
collected on the roof of the Taeindong Development
Association building (127.76E, 34.94N, and 17 m) from
August 2003 through January 2005.  The site is
surrounded by commercial and residential buildings
located on the north of the steel mill and related industrial
complex.  PM2.5 and chemical speciated samples were
collected using Partisol speciation sampler (Rupprecht &
Patashnick, USA).

The PMF analysis resolved eight sources with their
average contributions: B-C fuel and coal chemistry
(29%), motor vehicle (19.4%), secondary nitrate (14%),
nitrogen-compound producing process (10.1%), fresh sea
salt and chlorine producing process (8.7%), soil and road
dust (7.9%), steel producing process (6.8%), and biomass
(2.9%).  The overall average source contribution from
steelworks and its related industries accounted for about
60% of PM2.5 in this study.  The contribution from steel
producing processes increased from 6.8% to about 50%
when wind was from south indicating that steelmaker
could be an important contributor to PM2.5 in this area
particularly during the summer with prevailing southern
wind.

2J.4
Roadside, Near-Road and Regional Detailed Chemical
Composition and Source Apportionment of PM2.5 at
Atlanta, GA in Two Seasons. BO YAN, Mei Zheng, Amy
Sullivan, Rodney Weber, Sangil Lee, Charles Evan Cobb,
Santosh Chandru, Hyeon Kook Kim, Armistead G. Russell,
Georgia Institute of Technology;  Eric S. Edgerton, Atmospheric
Research & Analysis, Inc.

To investigate chemical composition and source
contributions of fine particulate matter (PM2.5) in
Atlanta, GA, a three-channel particle composition monitor
(PCM) was used to collect fine particle ambient samples
during two intensive episodes (summer 2005 and winter
2006).  Three sampling sites were utilized: a roadside
highway site (directly beside the I-75/85 connector in the
midtown Atlanta); a more typical urban site in the
Georgia Tech campus (approximately 450 meters away
from the highway) and a rural site in Yorkville, GA
(impacted primarily by biogenic emissions and regional
transport).

In this study, particle phase chemical composition of
PM2.5 was investigated including organic carbon (OC),
elemental carbon (EC), 40 trace metals, ions, and organic
compound speciation (e.g., molecular markers).
Temporal and spatial variations of PM2.5 mass and
composition were compared and investigated.  A
chemical mass balance (CMB) model was applied to
estimate major source contributions to PM2.5 at each site.

Results indicated that on-road vehicle emission dominated
ambient EC concentrations at the highway site.  However,
this impact dramatically decreased with increasing of the
distance away from the highway.  Within a distance of
450 meters from the I-85/75 highway site to the Georgia
Tech campus site, ambient EC and OC dropped by 74%
and 35%, respectively.

In summer time, the average ambient OC and EC
concentrations were 8.2 and 4.0ug.m-3, 5.2 and 1.0ug.m-3,
3.8 and 0.2ug.m-3 at the highway roadside site, Georgia
Tech campus site and the Yorkville site, respectively.  In
winter time, on average ambient OC and EC data were
reported as 5.1 and 2.7ug.m-3, 3.6 and 0.9ug.m-3, 2.1 and
0.3ug.m-3 at the three sampling sites above, respectively.
Higher OC concentrations in summer time imply strong
photochemical activities leading to an elevated level of
secondary organic aerosol (SOA) in PM2.5.  Comparison
of the summer and winter roadside samples, in particular
comparing metal tracers with specific organic tracers and
total OC, suggested higher OC emissions from on-road
motor vehicles in the winter.  Detailed discussion of
source apportionment results will be presented.
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2J.5
Source apportionment of suspended particulate matter in a
clean area of Delhi using chemical mass balance receptor
model. ARUN SRIVASTAVA, V. K. Jain,  Jawaharlal Nehru
University, New Delhi.

Source Apportionment of Suspended Particulate Matters
was carried out at Jawaharlal Nehru University (JNU), an
extremely clean location of Delhi using Chemical Mass
Balance Receptor Model (CMB8). 24 hour samples were
obtained continuously for 32 days during February 25 to
March 27, 2000. Results were obtained by CMB for each
day. The average results of 32 days reveal that diesel
vehicles are the major contributor (over 50%) among all
the sources, followed by the industrial source
(approximately 24%). The other significant contributions
were observed from paved road dust (10.2%), Gasoline
Vehicles (6.2%) and solid waste (5.8%). Soil and crustal
dust's contribution was lowest (approximately 1.7%). By
and large the contributions of most of the sources are
variable, except diesel vehicles which is relatively stable.
Possibility of some unknown sources of few metals (Ni,
Mn, Fe and Cu) among the considered species could not
be ruled out.

2J.6
Simultaneous Factor Analysis of Organic Particle and Gas
Measurements in Downtown Toronto. JAY SLOWIK,
Alexander Vlasenko, Maygan McGuire, Greg Evans, Jonathan
Abbatt, University of Toronto.

During the winter component of the SPORT (Seasonal
Particle Observations in the Region of Toronto),
particulate non-refractory chemical composition and
concentration of selected VOCs were measured by an
Aerodyne time-of-flight aerosol mass spectrometer and a
proton transfer mass spectrometer, respectively.
Sampling was performed in downtown Toronto, ~5 m
above ground level and ~15 m from a busy roadway.
Positive matrix factorization was used to deconvolve the
organic spectra collected by the two instruments into
factors related to chemical composition and emissions
sources.  Six major factors have been identified: (1)
oxygenated organic aerosol and long-lived VOCs; (2)
less-oxygenated organics and shorter-lived VOCs; (3)
roadway traffic emissions; (4) local traffic emissions; (5)
charbroiling emissions; and (6) cooking emissions.
Factor 1 is characterized by a high ratio of m/z 44 to total
organics (~0.17) in particles and elevated concentrations
of VOCs such as acetic acid, which is attributed primarily
to secondary anthropogenic sources and has a lifetime of
~15 days.  Factor 2 shows less-oxygenated particulates
and elevated concentrations of VOCs such as
acetaldehyde, a marker for secondary oxidation with a
lifetime of ~0.8 days.  The particulate mass spectra of
factors 3 and 4 are similar, but the concentrations of
aromatic gases such as benzene and toluene are higher in
factor 4.  Additionally, the temporal variation of factor 3
is characterized by large spikes in the particulate
concentration with a typical duration of less than a
minute, while factor 4 exhibits more gradual diurnal
variation coinciding with the morning and evening rush
hour.  Between the hours of approximately 11 AM and 5
PM, factor 5 is also present in the spikes, and is attributed
to charbroiling emissions from a nearby open-air cooking
stand.  Factor 6 is typically of maximum intensity during
the evening and has a mass spectrum qualitatively
consistent with fatty acids.
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2J.7
Aerosol Impacts from Secondary Roadways. THOMAS A.
CAHILL, David E. Barnes, Steve Cliff, DELTA Group,
University of California, Davis;  Thomas M. Cahill, Arizona
State University.

Reductions in emissions from diesel engines in the past 2
decades have resulted in emissions per kilometer that are
only about 10 times that of the average automobile. Thus,
since on secondary roads cars outnumber diesels by
typically 50 to 1, roadway emissions are generally
dominated by spark emission vehicles. We have studied
aerosols at both freeways and heavily traveled secondary
streets in Northern California, and compare the emitted
aerosols as a function of size, time, and composition,
including organic matter (PAHs, others) versus particle
size. The measurements were then compared to two
independent models: mass emission rates from the
Tuscarora Tunnel data of Gertler et al (2002) and diesel
particulate mass and elemental profiles from Zielenska,
Cahill et al (2000). Good agreement was achieved
between the two models and the data, showing high levels
(up to 7 micrograms/m3) of less than  0.25 micro-meter
automobile aerosols from the secondary roadways at
downwind receptor sites. Burned lubricating oil was a
major contributor to this mass. At Lake Tahoe, we were
also able to establish the sources and influence of soil and
phosphorus containing winter aerosols from sanding and
salting on Lake Tahoe, with important implications on
water quality.

2J.8
Sources of Ambient Fine Particulate Matter at Two
Community Sites in Detroit, Michigan. DAVYDA
HAMMOND, Timothy Dvonch, Gerald Keeler, James Barres,
Ali Kamal, Edith Parker, Wilma Brakefield-Caldwell,
University of Michigan; Fuyuen Yip, National Center for
Environmental Health, CDC.

Detroit, Michigan is a non-attainment zone of the annual
PM2.5 National Ambient Air Quality Standard (NAAQS),
and contains a host of local pollution contributors
including several automotive factories, multiple
manufacturing plants, and high diesel traffic from a
nearby international border crossing. When an area
experiences high particulate concentrations, particularly
when the concentrations are in violation of the NAAQS,
identification of the contributing emission sources aids
researchers in accessing source-specific health impacts
and assists policymakers in developing effective control
strategies. A source apportionment analysis was
conducted using PM2.5 data collected from 1999 to 2002
by the Community Action Against Asthma (CAAA)
project in Detroit, Michigan.  CAAA uses a community-
based participatory research approach to identify and
address the environmental triggers for asthma among
children residing in southwest and east Detroit.  The
partnership, established in 1998, is comprised of
representatives from community-based organizations,
health agencies and academia, and is affiliated with the
Detroit Community-Academic Urban Research Center.
The data used for the study included 24-hour
measurements of PM2.5 mass, elemental and organic
carbon, and a suite of trace element species. Positive
matrix factorization (PMF) was used to quantitatively
apportion the sources of ambient PM2.5 at each of two
Detroit community sites. Results show that southwest
Detroit PM2.5 levels can be described by seven source
categories: coal combustion, gasoline vehicles, diesel
vehicles, refinery/oil combustion, iron-steel
manufacturing/waste incineration, automotive
electroplating, and crustal/sewage sludge incineration.
The PMF model apportioned the east Detroit PM2.5 data
into five source categories: coal combustion, motor
vehicles/combustion, refinery/oil combustion, iron-steel
manufacturing/waste incineration, and automotive
electroplating.  For both locations, approximately 60% of
the PM2.5 mass was attributed to coal combustion sources,
30% to vehicular sources, and 5-7% to local industrial
sources.  The unexplained variance in the data accounted
for 3-5% of the PM2.5 mass.

Copyright © 2007 by the American Association for Aerosol Research (AAAR).
AAAR hereby grants contributing authors full rights to use of their own abstracts.



Atmospheric Aerosols: Urban2007 AAAR Annual Conference Abstracts

2J.9
Source Apportionment of PM10 at Santiago, Chile.
HECTOR JORQUERA and Luis Cifuentes, Universidad
Catolica de Chile.

Santiago, Chile is one of the most polluted cities in Latin
America. Although PM10 and PM2.5 levels have
decreased since 1990, in the last 5-6 years that downward
trend has slowed down, and average PM2.5 and PM10
annual ambient levels currently exceed 30 and 65 (ug/
m3), respectively. To understand what sources are
currently responsible for the ambient PM impacts, we
have conducted a source apportionment by using Positive
Matrix Factorization. Ambient samples of fine and coarse
fractions of PM10 were analized by XRF for elemental
composition. We chose two sites for analysis: one located
within the downtown area, surrounded by traffic and
industrial sources, and another one in a suburban area.

Results show that the major contributors to fine particles
are motor vehicles, sulfates and residential combustion,
with 50, 20 and 10%, respectively, at the downtown site.
At the suburban site the same sources dominate with 55,
10 and 15%, respectively. Street dust and marine aerosol
contribute each around 5%.  Coarse particles are
dominated by dust street, followed by construction
activities and fugitive dust from regional sources.

Comparisons are made with a similar source
apportionment campaign conducted in 1999, to assess
trends in source contributions. There is a clear need for
additional regulations to curb down ambient PM10 and
PM2.5 levels in the city.

2J.10
Identifying the Impact of Local and Regional Sources of
Fine Particles and Hazardous Air Pollutants in the Midwest:
An Observation-Based Approach. Soner Yorgun, BIRNUR
BUZCU-GUVEN, Michigan State University.

Previous studies identified regional PM sources as a
group, especially the coal combustion operations located
along Ohio River Valley on the air quality of the
Midwestern US. However, this region encompasses the
locations of many large electricity generating power
plants and industrial sources and the relative contributions
of individual sources have not been identified and
emissions from specific facilities have not been
pinpointed to date. The overall objective of this study is to
identify and quantify the largest contributors to local and
regional air pollution specifically individual coal
combustion operations concentrated along the Mid-Ohio
River Valley. The combination of multivariate receptor
modeling techniques with meteorological data allowed a
unique resolution of distinct sources of aforementioned
pollutants and will help locate the local hot spots caused
by local large sources, mostly coal-fired power plants. We
modified two receptor models, Positive Matrix
Factorization (PMF) and Multilinear Engine (ME), to use
both particle and gaseous species to track the mass
contribution of emissions source categories and source
regions. We extended the PMF analysis to include
temperature-resolved organic and elemental carbon
fractions, air toxics and gaseous pollutants to enhance the
source separation. We explored several new support tools,
including nonparametric regression to find the locations
of the largest sources of these pollutants in the region
using the results of PMF analysis and meteorological
parameters.
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2J.11
PM 2.5 Source Apportionment for the Chemical Speciation
Trends Network (STN) Site at Birmingham, Alabama.
KARSTEN BAUMANN, Atmospheric Research & Analysis,
Inc.; James B. Flanagan, R.K.M. Jayanty, RTI International.

A systematic approach employing the Positive Matrix
Factorization (PMF) receptor model and data from the
PM2.5 Chemical STN was used to estimate source
contributions to ambient PM2.5 in a highly industrialized
urban setting in the southeastern US. Model results
consistently resolved 10 factors representing 2 secondary,
5 industrial, 1 motor vehicle, 1 road dust, and 1 biomass
burning sources. Estimation of primary organic carbon
(POC) from seasonal application of the elemental carbon
(EC) tracer method significantly improved the model's
performance. Uniform increase of input data uncertainty
and exclusion of a few specially identified outlier samples
further improved the model results, explaining 97% of the
measured total PM2.5 mass at a minimal intercept of 0.25
micro-g m-3 and an r2 of 0.96.

Particles formed by secondary atmospheric processes,
such as sulfate and secondary organic carbon (SOC,
estimated as difference between measured organic carbon
OC and POC) combined, contribute the majority of
ambient PM2.5 with strong seasonality. Motor vehicle
emissions constitute the biggest primary PM2.5 mass
contribution with almost 25 +/- 2% long-term average and
winter maximum of 29 +/- 11 %. PM2.5 contributions from
the five identified industrial sources vary little with
season and average 14 +/- 1.3%.

The approach described here can provide guidance for
state and local agencies on effectively using STN data for
identifying the most effective emissions reduction efforts.
In the case of Birmingham, AL, such efforts should focus
on traffic and certain local industrial sources. This work
demonstrates that STN data are of sufficient quality to
support modeling studies of this kind, despite issues such
as lack of blank correction for the OC fraction and low
sampler flow rates. It also shows how uncertainty values
provided by the STN dataset can be increased to yield
optimum modeling results.

2J.12
Source Apportionment of PM2.5 Using Chemical Mass
Balance and Positive Matrix Factorization at an
Industrialized City in Northern British Columbia. Juli I.
Rubin, STEVEN G. BROWN, Hilary R. Hafner, Paul T.
Roberts, Sonoma Technology, Inc.; Mark Graham, BC Ministry
of Water, Land, & Air Protection.

Two techniques commonly used for source apportionment
of speciated PM2.5 data are chemical mass balance (CMB)
modeling and positive matrix factorization (PMF).  While
both analyses have been successfully used for source
apportionment, each has limitations.  With CMB, sources
that impact the monitor along with their emission profiles,
must be known prior to conducting the analysis;
otherwise, a source contribution cannot be quantified.
Additionally, species are assumed to add linearly (no
reactive loss) and source emissions are assumed to be
constant over time in the model. While PMF does not
require source profiles, the factors produced are not
always representative of a single source and can be
difficult to interpret.  Limitations in each technique can be
overcome by conducting both analyses on a data set, with
overlapping results providing additional confidence.

CMB and PMF were conducted on speciated PM2.5 data at
a site in Prince George, British Columbia.  Prince George
was an ideal location to compare the two methods
because local point sources are dominated by a single
industry (paper/pulp mills), site specific profiles are
available, the monitor is close to industry and highways,
and unique tracers were measured.  CMB and PMF were
applied to a 138 sample data set measured with a 1-in-3
day frequency from December 26, 2004, to March 27,
2006, at a downtown Prince George site. CMB was
conducted with 11 source profiles, including pulp mill,
burning, light-duty gasoline vehicle, heavy-duty diesel
vehicle, hog-fuel boiler, asphalt, soil, ammonium sulfate,
ammonium nitrate, and road salt profiles. PMF was
conducted on the same data set with seven to nine factors.
Source contributions were compared on an average and
day-to-day basis.  Source apportionment results were
consistent across methods, showing pulp mills, burning,
and light-duty gasoline vehicles as the major contributors
to PM2.5 levels in the area.
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2K.1
Characterization of carbonaceous particle emissions by
waste water treatment plants. PIERRE HERCKES, Zhuo
Chen, Paul Westerhoff, Arizona State University.

As part of waste water treatment, biomass is kept in
suspension in so-called aeration basins through bubbling
of air through the waste water. In these activated sludge
reactors, the bubbling process might lead to the
aerosolization of the liquid, in a similar fashion than sea
salt formation in the  marine environment. However, in a
waste water treatment plant this would lead to the
formation of particulate material containing a variety of
benign and malicious micro-organisms as well as organic
species like pharmaceuticals, personal care products or
human fecal markers.

To test for emissions of activated sludge reactors, we
sampled fine and coarse aerosol particles above an
aeration basin. Aerosol as well as waste water and
biomass samples were analyzed by liquid chromatography
coupled to tandem mass spectrometry (LC/MS/MS) and
gas chromatography coupled to mass spectrometry (GC/
MS) for individual organic species.

Our results show that the particulate matter above the
aeration basins contains a substantial amount of species
common in waste water and not usually found in the
atmosphere. As an example, beta-estradiol, a female
hormone, was detected in both coarse and fine fraction at
concentrations up to 0.5ng/m3. Other species present in
biomass and being emitted into the atmosphere included
caffeine, sterols like cholesterol, musk and fragnance
components like galaxolide and a series of
pharmaceuticals.

The knowledge of aeration rates allows for the estimation
of emission rates and these results will be discussed as
well as the potential to affect molecular marker source
apportionment studies.

2K.2
Seasonal and diurnal variations in water soluble inorganic
fine particulate matter and associated gas precursors.
KRYSTAL J. GODRI, Greg J. Evans, University of Toronto.

From June 2006 to May 2007, water soluble inorganic
aerosols, including Cl-, SO4

2-, NO3
-, NO2

- and NH4
+, and

their associated precursor gas (HCl, SO2, HNO3, HNO2,
NH3) concentrations were measured adjacent to a high-
traffic street in downtown Toronto, Canada.  Semi-
continuous measurements averaged over 15 minute
intervals were performed with a Dionex Gas Particle Ion
Chromatograph. The dataset was analyzed for seasonal
and diurnal variation for each pair of inorganic aerosol
and its associated precursor gas. Particulate nitrate and
HNO3 exhibited a seasonal trend. Local gaseous vehicle
emissions contributed to HNO3 and particulate nitrate
production in the winter. Low temperatures and high
relative humidity induced gaseous HNO3 and NH3

condensation yielding NH4NO3 aerosol.  Consequently,
low fractions of total nitrate (TNO3=HNO3+pNO3

-) were
measured in the gas phase during winter months.
Ammonia and particulate ammonium also demonstrate
seasonal diurnal differences. During the summer, NH3

exhibited a morning rush hour maxima on weekdays.  The
progression from summer to winter shifted the morning
maxima to an afternoon/evening diurnal peak and the
overall magnitude of NH3 concentrations also decreased.
Ammonium only demonstrated diurnal variation in the
winter when particulate nitrate concentrations are at a
maximum.  Particulate sulphate and SO2 showed no
diurnal variation regardless of season suggesting
dominate transport from regional sources throughout the
year. The frequency of SO2, and in particular SO4

2-

episodes declined in the winter as did the magnitude of
the concentrations measured for each species;  less
efficient oxidation of SO2 yielded higher winter SO2/SO4

2-

ratios. Toronto's geographic location allows for low
ambient chloride concentrations. However, roadway
salting in the winter caused both gas and particulate phase
chloride episodes.  Early morning chloride particulate
peaks were seen daily in the summer and were attributed
to the lawn sprinkler system situated close to the sampling
inlet. Highly acidic aerosols were associated with the
summer months while a shift towards neutralization
occurred as the temperature declined.
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2K.3
Size Distribution of Particulate Metals in Central California.
WALTER A HAM, Michael J Kleeman, University of
California, Davis.

Epidemiological studies have linked the inhalation of
particulate matter (PM) to increased morbidity and
mortality.  While the toxicological mode of action of PM
remains uncertain, some hypotheses suggest that the size
and composition of PM may be the best indicator for the
potential for toxicity.  Typically, healthy human bodies
can readily remove coarse PM (2.5 microns < Dp < 10
microns). However, it has been observed that fine PM
(Dp < 2.5 microns) is not easily removed thus allowing
more time for the chemical components of the PM to react
with biological tissue. The metal content of airborne PM
is of particular interest due to the fact that certain metals
have been associated with cancer, protein synthesis
inhibition, and a number of other health effects.
Therefore, the size distribution and metal content of
airborne PM must be measured to fully evaluate the
potential for human toxicity of these particles.

In this study, the size and composition of urban
particulate matter are reported from two field exposure
studies. Field measurements and particulate collection
were performed during summer and winter campaigns in
Fresno, CA in 2006 and 2007. Micro-Orifice Uniform
Deposit Impactors were used to collect urban PM in six
size fractions between 0.056-1.8 µm particle diameters on
Teflon substrate. Scanning Mobility Particle Size (SMPS)
and Aerodynamic Particle Size (APS) instruments were
simultaneously used to obtain real-time size distribution
data during these sampling events. A number of metal
ions associated with respiratory toxicity including but not
limited to 34S, 55Mn, 69Ga, 75Ar, 111Cd, 118Sn, and
137Ba will be measured and quantified in these size-
resolved samples using Inductively Coupled Plasma Mass
Spectrometry (ICP-MS). Size-resolved chemical
composition data and real-time size distribution
measurements will be presented and possible
toxicological implications will be discussed.

2K.4
Diagnosis of an Aged Prescribed Fire Plume Hitting an
Urban Area. SANGIL LEE, Hyeon Kook Kim, Evan Cobb,
Sara Nichols, Nick Culpepper, Michael Chamber, Eric S.
Edgerton, John J. Jansen, Armistead G. Russell, Georgia
Institute of Technology

On February 28th, 2007, an unplanned for shift in
winds led to the plume of a 3000 acre prescribed burn to
impact Atlanta, GA, starting about 17:00.   Observed 1-hr
PM2.5 concentrations at several monitors in the city
increased from less than 10 to greater than 145 microgram
per m3 in the matter of a couple of hours (U.S. National
Ambient Air Quality Standard (NAAQS) for 24-hr PM2.5
is 35 microgram per m3). Ozone concentrations also
jumped by up to 20 ppb, in spite of the late hour and
being during the winter.  Such increases in pollutant
levels are expected to lead to health impacts, both from
increased acute exposure to PM and ozone.

While the event is unfortunate in terms of potential
health impacts, it was well captured by the variety of PM
and gas-phase species air quality monitors (e.g., from
STN, SEARCH and ASACA networks) around the city,
allowing for improved understanding of impacts from
biomass burning in general, and prescribed burning in
particular.  Of special interest is the opportunity to capture
the composition of an aged plume, as the burn site was
approximately 70 km from the city, allowing the plume to
age before reaching Atlanta.

PM2.5 chemical speciation data from 24-hr filter
samples suggest that the elevated PM2.5 concentrations
are driven mainly by distinctive increases in organic
carbon (OC) concentration. 70 % of the increase in OC is
attributed to increased water soluble organic carbon
(WSOC). Nitrate concentrations also increased, due to
NOx and NH3 emissions from prescribed burning. K and
Cl concentrations, two major elements of PM2.5 from
prescribed burning, are significantly higher during the
smoke event across three monitoring sites compared to
both the previous and following days, while other
elements do not show enhanced concentrations.

Copyright © 2007 by the American Association for Aerosol Research (AAAR).
AAAR hereby grants contributing authors full rights to use of their own abstracts.



Atmospheric Aerosols: Urban2007 AAAR Annual Conference Abstracts

2K.5
Predicting near real-time PM2.5 FRM Concentrations from
Continuous Mass and Species Measurements in New York
City. DIRK H. FELTON, Oliver V. Rattigan, New York State
Department of Environmental Conservation; James J. Schwab,
Kenneth L. Demerjian, University at Albany, SUNY.

Near real-time PM2.5 mass data is used routinely by air
monitoring agencies to provide air quality information
and health warnings related to pollutant concentrations to
the public.  This data is presented in concentrations,
which are as similar as possible to FRM filter data.  Since
the FRM data is not available for several months
following sampling agencies generally use statistical
correlations to produce \FRM-like\ data from continuous
mass instruments.  Measurements from collocated semi-
continuous sulfate, nitrate, elemental carbon (EC) and
organic carbon (OC) instruments can be used in
conjunction with TEOM mass and meteorological data to
produce PM2.5 data that is more reflective of actual FRM
measurements.

For cities in the Northeastern United States, the data from
TEOM instruments that operate at 50 deg C is not
adequate to produce data for public reporting purposes.
The heated TEOM sampling inlet causes a negative bias
in relation to the FRM, which varies seasonally.  This
work demonstrates one method to calculate hourly PM2.5

mass that includes estimates of the fractions of individual
PM2.5 species retained on the FRM filter.  This allows
the technique to account for the seasonal bias between the
FRM and TEOM continuous mass measurements.  The
continuous species data used in this study are correlated
to 24-hr integrated 1 in 3 day filter measurements from
the Speciation Trends Network.

2K.6
Fine, Ultrafine And Nanoparticle Trace Organic
Compositions Near A Major Freeway With A High Heavy
Duty Diesel Fraction. ZHI NING, Michael D. Geller and
Constantinos Sioutas, University of Southern California.

Individual organic compounds such as hopanes and
steranes (originating in lube oil) and selected polycyclic
aromatic compounds (PAHs) (generated via combustion)
found in particulate emissions from vehicles have proven
useful in source apportionment of ambient particulate
matter. Currently, little ambient data exists for a majority
of these species.  Trace organic species in the size-
segregated ultrafine (<0.18 micro-meter) and
accumulation (0.18-2.5 micro-meter) particulate matter
(PM) modes were measured during the winter season next
to a busy Southern California freeway with significant
(~20%) diesel traffic. The ultrafine mode was further
segregated into 4 size ranges (18-32 nm, 32-56 nm, 56
-100 nm, and 100-180nm) with a NanoMOUDI low-
pressure cascade impactor sampler. Both ambient and
concentrated size-segregated impactor samples were
taken in order to collect enough mass for chemical
analysis. Chemical composition of accumulation and
ultrafine mode particles, including four size ranges, were
analyzed. Particle acidity was also investigated by the
ratio of measured and required ammonium for
neutralization with nitrate and sulfate. All the measured
organic species exhibited decreasing concentrations with
size in the ultrafine mode. The most abundant PAHs in
the ultrafine and accumulation modes were pyrene and
benzo(ghi)perylene, and norhopane dominated the
hopanes and steranes. This study is the first to present
size-segregated organics species in an ambient
environment.
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2K.7
Compositions of the Major Chemical Constituents of PM2.5
in Korea. YOUNG-JI HAN, Jin-Hee Jung, Sun-Young, Kan,
Kangwon National University; Jong-Bae Huh, Seung-Muk Yi,
Seoul National University.

The PM2.5 samples were collected from November 2005
through October 2006 at the two sites in Korea, in order
to investigate the characteristics of the major components
in PM2.5. One monitoring site was located in Chuncheon,
which is a relatively small town, and the other sampler
was deployed in Seoul, the biggest metropolitan area in
Korea. The average PM2.5 concentration in Chuncheon
and Seoul were 36µg/m3 and 40µg/m3, respectively,
which is almost three times higher than the US NAAQS
annual PM2.5 standard of 15µg/m3. The average PM2.5
concentration was highest in winter followed by spring,
fall, and summer. This higher concentration in winter was
most likely due to the combination of increased emissions
from combustion sources and the lower mixing heights.
In addition, large portion of fine particles could be
removed through wet deposition in summer, resulting low
PM2.5 concentrations in summer. Ionic constituents were
analyzed using ion chromatography, and the biggest anion
and cation constituents were sulfate and ammonium,
respectively, at both sites. Carbonaceous constituents
including elemental and organic carbons were also
analyzed using IMPROVE method. The mean
concentration of OC tended to be higher during the winter
than the summer at both sites. Contribution of
carbonaceous compounds to PM2.5 was much higher in
Chuncheon than in Seoul while PM2.5 in Seoul was
significantly occupied by ionic constituents. The reasons
of higher concentrations of carbonaceous compounds in
Chuncheon than in Seoul are being investigated currently.
The ratio of secondary organic carbon (SOC) to the total
OC appeared higher in Seoul than in Chuncheon.
During the sampling period, six yellow sand events were
observed, and the PM2.5 concentrations were about two
to three times higher than those observed during non-
yellow sand events. These dramatically increased PM2.5
concentrations during yellow-sand events were never
observed in previous years before 2006.

2K.8
Integrated and Semi-Continuous Mass and Chemical
Species Measurements for both Fine and Coarse Particles in
Lindon, UT. BRETT D. GROVER, Russell W. Long, Robert
W. Vanderpool U.S. Environmental Protection Agency,
National Exposure and Research Laboratory;  Robert W.
Murdoch, RTI International;  Delbert J. Eatough, Brigham
Young University.

An extensive field sampling campaign was conducted in
Lindon, UT during January - February, 2007.  During this
time period, Utah County experienced a severe inversion
with particulate matter concentrations well above
National Ambient Air Quality Standards (NAAQS).  Both
integrated and semi-continuous samplers were employed
during the sampling campaign for the measurement of
particulate mass and chemical species for both fine and
coarse particles.  Integrated mass measurements were
made with a Dichotomous Sampler (PM10-2.5 and
PM2.5) and two FRM samplers (PM10 and PM2.5).
Semi-continuous mass measurements were made with an
R&P FDMS (PM2.5) and a GRIMM monitor (PM10,
PM10-2.5, and PM2.5).  Comparisons between the mass
measurements of the different size fractions of integrated
samplers have traditionally shown good agreement, as
was observed in this study.  Comparisons between
integrated mass measurements and semi-continuous mass
measurements will be presented.  Also included in the
sampling campaign were semi-continuous instruments to
measure atmospheric inorganic species for both PM10
and PM2.5, based on parallel-plate wet wall denuder
(PPWD) - ion chromatography (IC) technology.  These
data will be used to elucidate specific atmospherically
interesting episodes related to the study period and to
explain any differences observed between mass
measurement techniques.

DISCLAIMER

Although this work was reviewed by EPA and approved
for publication, it may not necessarily reflect official
Agency policy.
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2K.9
Characterization of the chemical compositions in PM2.5 in
Seoul - relationship between indoor and outdoor. BO-RA
CHOI, Jong-Bae Huh, Hyun-Sun Kim, Kye-Seon Kim, Seung-
Muk Yi, Seoul National University.

Each Fifty four chemically speciated samples were
collected on the roof of the School of Public Health
building of Seoul National University and underground
shopping center in Seoul, Korea from December 2005
through December 2006.  The objectives of this study
were to investigate the characteristics of the major
components in indoor and outdoor PM2.5 and to identify
the source types and contributions for indoor and outdoor
PM2.5.
The average concentrations of PM2.5 and its components
measured at indoor site were higher than those at outdoor
site.  The average concentrations of outdoor and indoor
PM2.5 were 49.24 microgram per m3 and 65.9 microgram
per m3, respectively.
The seasonal concentrations of SO4

2-, NO3
- and NH4

+

were significantly different. During the summer the
average sulfate concentration was higher than that during
the other seasons due to the increased photochemical
reaction. The nitrate concentration was the highest in
winter due to the lower temperature and higher humidity.
The same seasonal variations of PM2.5 and its
components were observed at indoor site.  The
ammonium concentrations measured at outdoor were the
highest during the winter, while those at indoor were
highest during the summer.
The PMF results for indoor resolved 91% of PM2.5 mass
concentration and indicated that six sources independently
contributed to the PM2.5: road dust (18.6%), secondary
sulfate (23.2%), secondary nitrate (17.4%), motor vehicle
(11.3%), internal source 1 (13.5%), and internal source 2
(7.7%).

2K.10
Organic Aerosol Analysis with the Aerodyne High
Resolution Time-of Flight Aerosol Mass Spectrometer (HR-
ToF-AMS) at T0 in Mexico City during MILAGRO /
MCMA-2006. ALLISON C. AIKEN, Michael Cubison, J. Alex
Huffman, Peter F. DeCarlo, Ingrid Ulbrich, Ken Docherty,
Donna Sueper, Jose L. Jimenez, University of Colorado at
Boulder; Dara Salcedo, Universidad Aut

Non-refractory sub-micron (approx. PM1) ambient aerosol
was analyzed from March 10 - March 30, 2006 in Mexico
City at the T0 (IMP) site with a new version of the
Aerodyne Aerosol Mass Spectrometer, the High-
Resolution Time-of-Flight Aerosol Mass Spectrometer
(HR-ToF-AMS, DeCarlo et al., 2006).  Time series of
mass concentrations of inorganic species (Ammonium,
Chloride, Nitrate, Sulfate) and of the Organic fraction
along with averaged AM and PM size distributions are
presented and compared with results from MCMA-2003
with a Quadrupole AMS (Q-AMS, Salcedo et al., 2006).
The HR-ToF-AMS has the ability to resolve the elemental
composition of most mass fragments, especially for the
low m/z (below 100) where the majority of the signal in
the AMS occurs when using electron impact ionization
(EI).  Organic mass spectra below m/z 100 have been
separated into four fragment types (CxHy

+, CxHyOz
+,

CxHyNz
+, CwHxNyOz

+), while still retaining quantitative
mass concentrations, and O/C ratios have been computed
for total organics. Additionally, Positive Matrix
Factorization (PMF) has been used to analyze the
components of the organic mass fraction. Primary
emissions and SOA formation are important for this
dataset, while the impact of large biomass burning plumes
appears to be more episodic at this ground site. Organic
amines are observed in the aerosol during some mornings.

References
P.F. DeCarlo, J.R. Kimmel, A. Trimborn, M.J. Northway,
J.T. Jayne, A.C. Aiken, M. Gonin, K. Fuhrer, T. Horvath,
K. Docherty, D.R. Worsnop, and J.L. Jimenez. Field-
Deployable, High-Resolution, Time-of-Flight Aerosol
Mass Spectrometer. Analytical Chemistry, 78: 8281-8289,
2006.

D. Salcedo et al. Characterization of ambient aerosols in
Mexico City during the MCMA-2003 campaign with
Aerosol Mass Spectrometry: results from the CENICA
Supersite. Atmospheric Chemistry and Physics, 6, 925
-946, 2006.
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2K.11
Lead Isotope Abundance Ratios for Ambient Particulate
Matter in St. Louis. JAY TURNER, Washington University in
St. Louis; Judith Chow, John Watson, Desert Research Institute.

Lead isotope analysis was performed on ambient
particulate matter samples collected under the St. Louis -
Midwest Supersite program.  Daily 24-hour integrated
samples for PM2.5 and PM10 were collected from April 13,
2001 through September 25, 2003 at East St. Louis, IL,
and August 17, 2001 through November 20, 2001 at Park
Hills, MO.  116 of these filter samples were analyzed for
four lead isotopes (206Pb, 206Pb, 207Pb and 208Pb) using high
resolution inductively coupled plasma - mass
spectrometry (ICP-MS).  The analysis set included 92
ambient particulate matter samples (33 PM2.5 and 33 PM10

at East St. Louis, 13 PM2.5 and 13 PM10 at Park Hills), 16
collocated samples (8 runs x 2 samples) to determine
measurement precision, and 8 field blank samples to
determine practical detection limits.  All of these samples
were analyzed by X-ray fluorescence (XRF) as a quality
control measure.

Lead isotope abundance ratios exhibited significant
sample-to sample variation.  Ambient particulate matter
207Pb/206Pb and 208Pb/206Pb isotope abundance ratios are
not adequately described by a single two-member mixing
model.  There appear to be at least three distinct sources
of airborne lead, with numerous samples falling along one
of two mixing lines between the end-members
representing these source categories.  Most of the
remaining samples fall within the domain between these
two mixing lines.   Lead isotope analysis was performed
for paired PM2.5 and PM10 samples to investigate the
fractionation between fine and coarse (by difference)
particle size modes.  In almost all cases, the 207Pb/206Pb
and 208Pb/206Pb ratios were greater for PM2.5 than PM10.
Coarse particle lead isotope abundance ratios at these sites
are closer to Viburnum Ores than the fine particle lead
isotope abundance ratios.  This trend suggests
contamination of soil in the St. Louis area from locally
mined, smelted and refined lead.

2K.12
Eddy Covariance Flux Measurements of Urban Aerosols
and Related Urban Gaseous Pollutants During the
MILAGRO Mexico City Field Campaign. RASA
GRIVICKE, Shelley Pressley, Gene Allwine, Tom Jobson, Hal
Westberg, and Brian Lamb, Washington State University; Jose-
Luis Jimenez, University of Colorado; Eiko Nemitz, Centre for
Ecology and Hydrology Edinburgh; Liz Alexander,
Environmental Molecular Sciences Laboratory PNNL; Erik
Velasco and Luisa Molina, Molina Center for Energy and the
Environment; Rafael Ramos, SIMAT.

During the Mexico City MILAGRO field campaign, an
urban flux tower was operated from a rooftop near central
Mexico City to measure fluxes of urban gas and aerosol
species.  The measurement height was 42 m in an area
with a relatively homogeneous urban landscape.  An
Aerodyne quadrupole aerosol mass spectrometer (Q-
AMS) was operated to measure aerosol concentrations (1
min. averages) and aerosol fluxes (10 Hz, selected ion
monitoring) on an alternating 30 minute schedule.  The
aerosol fluxes were derived from eddy covariance
calculations.  These data are supported by additional gas
phase flux measurements for CO2 and a number of VOC
gaseous species using a combination of techniques,
including Proton Transfer Reaction Mass Spectrometry
using the disjunct eddy covariance technique and GC-FID
analysis of samples from a disjunct eddy accumulation
sampler.  Surface energy fluxes were also measured over
the urban landscape.  Preliminary results from the AMS
concentration and flux measurements will be presented in
the context of the other pollutant and energy flux data.
These data indicate that the urban landscape is a
significant source for organic aerosols.
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2K.13
Temporal Characterization of Individual Ambient Particles
by using an Aerosol Time-of-Flight Mass Spectrometer
(ATOFMS) in Toronto, Canada. CHEOL-HEON JEONG,
Greg J. Evans, Krystal Godri, Andrew Knox, University of
Toronto.

An Aerosol Time-of-Flight Mass Spectrometer
(ATOFMS, TSI 3801) was deployed in downtown
Toronto during June 2006 and January 2007 as a part of
the Seasonal Particulate Observation in Regional Toronto
(SPORT) campaign.  The ATOFMS measures both the
aerodynamic size (0.3 to 3 micro-meter) and chemical
information on individual particles in real time basis using
laser desorption ionization dual polarity time-of-flight
mass spectrometry.  During the SPORT campaigns, the
ATOFMS was deployed with other co-located chemical
speciation instruments.  In the study, size resolved
continuous mass concentrations of nitrate, sulfate,
ammonium, organic carbon, elemental carbon, and
chloride were obtained by estimating peak intensities of
marker species measured by the ATOFMS.  A
comparison will be made between the quantitative mass
concentrations from the ATOFMS and several high-time
resolution species concentrations measured by a Gas-
Particle Ion Chromatograph (GP-IC), a Sunset lab OC/EC
analyzer, an R&P Nitrate monitor.  The implications of
these findings will be discussed.  Furthermore, in order to
determine common patterns of particle compositions, the
mass spectra obtained by the ATOFMS were classified by
using a clustering tool, Environmental Chemistry through
Intelligent Atmospheric Data Analysis (Enchilada),
developed by a group at Carleton College, MN.  The
Enchilada uses several clustering algorithms, such as
ART-2 and K-MEANS to assign individual particles into
specific particle types based on their mass spectral
similarities.  The diurnal and seasonal trends of particle
types characterized by the clustering methods will be also
described and discussed to provide information on likely
sources of ambient particles in the urban area.

3D.1
Chemically resolved aerosol emission fluxes above six urban
areas. EIKO NEMITZ, Rick Thomas, Gavin Phillips, Daniela
Famulari, David Fowler, Centre for Ecology and Hydrology,
Edinburgh; Jose Jimenez, Alex Huffmann, University of
Colorado / CIRES; Hugh Coe, Keith Bower, James Allan, Paul
Williams, Manchester University; Shelley Pressley, Brian Lamb,
Washington State University; Erik Velasco, Molina Center for
Energy and Environment; Mikaela Alexander, Pacific Northwest
National Laboratory; Doug Worsnop, Aerodyne Research Inc.

Micrometeorological flux measurements of chemically
resolved sub-micron aerosol fluxes were made with an
eddy-covariance flux system based on an Aerodyne
Aerosol Mass Spectrometer (Q-AMS), over six urban
areas (Boulder, Colorado; Gothenburg, Sweden;
Edinburgh, Manchester and London, all UK, and Mexico
City). This instrument was able to derive fluxes of nitrate,
sulphate and organic aerosol, which were separated into
hydrocarbon-like organic aerosol (HOA) and oxygenated
organic aerosol (OOA). Simultaneous measurements
included fluxes of carbon dioxide (by infrared gas
analyser), and during some studies fluxes of carbon
monoxide (by resonance fluorescence) and particle
numbers (by CPC and optical spectrometer).

The measurements show that sulphate fluxes are very low
in most environments, indicating that city centres are no
major sources of this compound. By contrast, nitrate was
emitted from most cities, but only on certain days,
emphasising the role of meteorology in urban nitrate
formation. HOA was emitted throughout the day,
following the diurnal pattern of traffic activity. Through
comparison with the carbon dioxide fluxes, emission
factors can be estimated. There is clear evidence for OOA
emissions above the cities, indicating that significant
chemical processing occurred within the city, before the
air masses reached the measurement height of 40 to 200
m.
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3D.2
Vertical Profile of PM Size Distribution in Milan (Italy).
Vorne Gianelle, ARPA Lombardia

Particle size distributions have been measured at the
bottom and the top of a 84-m (250 ft) high tower located
in the city centre of Milan. Simultaneous monitoring of
particle number concentration (from 300 nano-meter up to
20 micro-meter of diameter) has been performed by
running parallel two low-volume (1.2 litres per minute)
optical particle counters, which use laser light-scattering
technology for single-particle counts in 15 size range
bins. Concentration data for each size bin have been
collected at 1-minute time resolution during two
monitoring campaigns held in the cold season (13 days in
October 2005) and in the warm season (20 days in May-
June 2006). After processing for outlier detection and
elimination, 1-hour averaged particle number
concentrations have been calculated based on the
resulting data.

Overall particle number concentrations, as well as mass
concentration for PM10, PM2.5 and PM1 derived from
particles' counts, are reported. Size distributions for
number, surface area and volume observed at the tower-
top (TT) and tower-bottom (TB) monitoring sites are
compared. Cluster analysis is applied in order to group
together size bins characterised by similar patterns.
Regardless of the measurement height, 3 main clusters
can be identified for cold-season data: a cluster for fine
particles (0.3-2 micro-meter size range), one for fine to
coarse particles (2-15 micro-meter size range) and one for
large particles (<15 micro-meter size range); for the warm
season the fine particle cluster is divided into three
separate clusters, so that 5 main clusters are identified. TT
and TB daily patterns of particle number concentrations,
separately evaluated for each cluster, are compared: on
both seasons higher concentrations are observed at the TB
level, with the largest differences in daily patterns for
coarse and large particles, whereas the vertical profile of
the finest particles is rather uniform during the day.

3D.3
Number-based Emission Factors and New Particle
Formation/Growth Events from Mexico City SMPS Data
(MILAGRO). ALICIA PETTIBONE, Charles Stanier,
University of Iowa.

We will discuss the results from the MILAGRO field
campaign in Mexico City during the spring of 2006,
where size distributions from 10-500 nm were measured
using the SMPS at the T0 (Mexican Petroleum Institute)
Site. The Mexico City basin has been shown to have
strong thermally and topographically driven circulations.
Average particle concentrations in the 10-500nm size
range at this site were 10,000-30,000/cm3, with strong
diurnal patterns.  In the morning, CO2 and particle count
data are highly correlated.  In the afternoon, the CO2
drops during ventilation of the daily polluted layer, and
the coupling between CO2 and particle number breaks
down, with particle number sometimes increasing as CO2
decreases.  The connection of this unique meteorology to
new particle formation is potentially important because it
may give clues to (1) the mechanisms at work for
formation and growth of new atmospheric particles, and
(2) help explain the horizontal and vertical extent of new
particle formation in central Mexico. From the ground
site, nucleation and growth events (defined by the
emergence of a clear and growing mode at 10-15nm)
were observed on 4 of the 15 days sampled (27%). New
particle formation events were observed both
simultaneous to and separately from the afternoon
ventilation of primary pollutants, which was quite
dramatic on some days. The commonality among all the
new particle formation and growth events was cleaner
than average number concentrations just prior to the
event. The events are analyzed using a nucleation box
model and compared to gas and aerosol data aloft
(LIDAR, aircraft, and 3D model values).
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3D.4
Highlights of PM2.5 Continuous Speciation Measurements
in New York. OLIVER V RATTIGAN, Dirk H. Felton, New
York State Department of Environmnetal Conservation; James J.
Schwab, Kenneth L. Demerjian, University at Albany, SUNY.

Continuous multi-pollutant measurements provide
important temporal information for air quality monitoring,
for understanding emission sources and for public health
studies. Aerosol carbon, sulfate and nitrate constitute the
major fractions of PM2.5 mass in the Eastern United
States.  At a site in the South Bronx, NY semi-continuous
measurements of PM2.5 mass, sulfate, nitrate, elemental
carbon (EC), organic carbon (OC) and black carbon (BC)
and trace gas species including SO2, O3 and NOx have
been made for several years. In addition 24-hr integrated
1 in 3 day filter measurements using the Speciation
Trends Network and IMPROVE protocols are also
collected at the site.
The long-term semi-continuous measurements are used to
examine diurnal, day of week and seasonal patterns.  The
measurements also provide information on short-term
stagnation plume events. EC, BC and nitrate
concentrations (and OC during winter months) track
throughout the day with peak concentrations in the
morning hours coinciding with the commute period. The
afternoon/evening peak is less pronounced due to a
change in boundary layer height, which leads to a dilution
and dispersion of pollutants. Concentrations of these
species are generally higher on weekdays compared to
weekends with some noticeable seasonal differences. This
pattern is also reflected in the primary pollutant NOX

indicating that local mobile emissions make a strong
contribution to these species in NYC. Although EC and
BC are highly correlated significant biases are observed
particularly during summer months.  Throughout the year
OC concentrations are highly correlated with PM2.5 mass,
and sulfate during summer months, indicating that there is
a strong regional contribution to OC measured in NYC. In
this paper highlights of the long-term semi-continuous
measurements including temporal patterns and
comparisons with collocated 24-hr integrated filters will
be presented.

3D.5
Daily Measurements of Speciated PM2.5 in Denver, CO with
Seasonal and Weekly Patterns. STEVEN J DUTTON,
Michael P Hannigan, Shelly L Miller, University of Colorado;
Sverre Vedal, University of Washington.

Daily 24-hour composite PM2.5 filter samples have been
collected at a site in Denver, CO for the past 5 years to
support the Denver Aerosol Sources and Health (DASH)
study.  Simultaneous collection on both Teflon and quartz
filters has allowed for analysis of PM2.5 mass and
speciation for the following:  sulfate and nitrate using ion
chromatography (IC), bulk elemental and organic carbon
using thermal optical transmission (TOT) and detailed
organics using gas chromatography/mass spectrometry
(GC/MS).  The first 3.5 years of mass, IC and TOT as
well as the first 6 months of GC/MS data will be
presented along with interesting seasonal and day of the
week patterns for several of the species.
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3D.6
Daily Variation in Chemical Characteristics of Urban
Ultrafine Aerosols and Inference of Their Sources. ZHI
NING, Michael D. Geller, Katharine F. Moore, Constantinos
Sioutas, University of Southern California; Rebecca Sheesley,
James J. Schauer, University of Wisconsin, Madison.

A summer air quality monitoring campaign focusing on
daily variation of ultrafine (< 180 nm in diameter) particle
chemical characteristics was conducted in a typical urban
site in Los Angeles during June "“ July 2006. Ultrafine
particles (UFP) were collected weekly for two 3-hr
periods each day -- one to capture the morning commute
(06:00-09:00 PDT) (Pacific Daylight Time) and one to
investigate photochemically-altered particles (13:00
-16:00 PDT). Samples were analyzed for ionic
compounds, metals, trace elements, elemental carbon, and
organic carbon. In addition, measurements of individual
organic species and their variation with time of day at the
urban site were conducted. The relative abundances of
alkanes, PAH, and hopanes in the morning denote a
strong influence of commute traffic emissions on ultrafine
particle concentrations. By contrast, afternoon
concentrations of oxygenated organic acids and sulfate
rose, while other species were diluted by increased
mixing height or lost due to increasing temperature. These
are clear indicators that secondary photochemical
reactions are a major formation mechanism of ultrafine
aerosols in the afternoon.  The concentrations of organic
species originating from vehicular emissions measured in
this study compare favorably to those from freeway-
adjacent measurements by using CO2 concentrations to
adjust for dilution, demonstrating the effectiveness of this
tool for relating sites affected by vehicular emissions."

9A.1
Characterization, Seasonality and Source Apportionment of
Fine Particulate Organic Matter at Urban and Rural Sites
During TexAQS II. Matthew Fraser, SHAGUN BHAT, Rice
University.

Ambient samples of fine particulate matter with diameter,
dp < 2.5 micro-meter, were collected in Dallas, Texas and
San Augustine, Texas as part of the Texas Air Quality
Study (TexAQS II) from January 2006 - August 2006.
Solvent extractable non-polar and polar compounds were
extracted from quartz filters. Concentrations of n-alkanes,
hopanes, n-alkanoic acids, n-alkenoic acid, levoglucosan
and pinic and pinonic acid were measured from all
samples and exhibit great seasonal variation at both sites.
A total of 19 molecular markers were measured every
third day over a 7-month period. Average measured
concentrations of particulate n-alkanes (C25 to C35)
ranged from 2-10 ng m-3 for San Augustine, which is a
rural site and 4.5 - 17 ng m-3 for Dallas. The Carbon
Preference Index (CPI) of  ~ 1.0 for Dallas suggests that
motor vehicle exhaust is the major source of n-alkanes in
ambient fine particulate organic matter. For polar
compounds, weekday concentrations exceeded weekend
concentrations for both sites. Alpha-pinene
photooxidation products, namely pinic acid and pinonic
acid were also quantified from ambient samples. The
average concentrations for pinic acid were 53 ng m-3 and
18 ng m-3 in San Augustine and Dallas respectively. The
presence of these oxidation products in samples points
towards secondary aerosol formation from alpha-pinene
in the atmosphere. Chemical Mass Balance (CMB-8)
model was used to apportion fine particulate organic
matter using polar and non-polar species concentrations
derived from GC-MS analysis of PM2.5 samples.
Source profiles were generated using molecular marker
concentrations in the multivariate receptor model,
Positive Matrix Factorization (PMF). Major contributors
to organic carbon were gasoline-powered vehicles, diesel
exhaust, wood combustion and meat cooking.

Copyright © 2007 by the American Association for Aerosol Research (AAAR).
AAAR hereby grants contributing authors full rights to use of their own abstracts.



Atmospheric Aerosols: Urban2007 AAAR Annual Conference Abstracts

9A.2
Receptor Modelling of Chemically Speciated Aerosols
Sampled with High Time Resolution by an Aerosol Mass
Spectrometer and a Semi-Continuous Elements in Aerosol
System. MAYGAN MCGUIRE, Greg. J. Evans, Cheol-Heon
Jong, University of Toronto; Jeffrey Brook, Gang Lu,
Environment Canada; John Ondov, University of Maryland.

Windsor, Ontario, situated adjacent to Detroit, Michigan
along the Canada/US border, frequently experiences
episodes of poor air quality.  A three week intensive air
sampling campaign performed using Environment
Canada's CRUISER mobile air pollution laboratory
during January and February 2005 sought out to
determine the local and regional contributions leading to
elevated aerosol levels in winter months.  Expected local
particulate sources included continuous trans-border and
local traffic, as well as industrial complexes in both
Windsor and Detroit; expected regional sources included
coal-fired power generating stations and petroleum
refineries as well as the regional traffic contribution.
CRUISER was equipped with a suite of high time
resolution instruments: an Aerosol Mass Spectrometer
(AMS) sampling every 15 minutes, an Aethelometer, a
GRIMM dust monitor as well as a Condensation Particle
Counter.  Gas monitors measured NOx, SO2, O3 and CO
concentrations.  Trace refractory elemental contributions
were collected by a Semi-Continuous Elements in
Aerosol System (SEAS) every half-hour and stored for
off-site Inductively Coupled Plasma Mass Spectroscopy.
Receptor modelling using PMF 2 was first performed on
the mass spectra of the non-refractory aerosol components
generated by the AMS.  Trace refractory elemental
concentrations collected using the SEAS were then
incorporated into the factor analysis; some of these trace
refractory elements served as marker species in the factor
analysis which were combined with the non-refractory
components to further factor resolution.  Factor
identification was performed by comparing the resolved
source profiles from both approaches with reference
spectra.  The factor contributions were also compared to
gas and particle concentrations, meteorological trends and
air mass back-trajectories generated using the NOAA
HYSPLIT model.  The two factor analysis approaches
will be contrasted and the results of the receptor
modelling on the Windsor airshed will be presented.

9A.3
Source Apportionment of the Particulate Organic Mass
During Winter and Summer in Zurich, Switzerland.
ANDRE S.H. PREVOT, M. Rami Alfarra, Jisca Sandradewi,
Silke Weimer, Nolwenn Perron, Urs Baltensperger, Paul
Scherrer Institute, Switzerland;  Valentin Lanz, Christoph
Hueglin, Swiss Federal Laboratories for Materials Testing and
Research, Empa, Switzerland; Soenke Szidat, University of
Bern, Switzerland.

Field campaigns of several weeks including aerosol mass
spectrometer (AMS), 14C, EC/OC, and other
measurements were performed in summer and winter in
an urban background station in Zurich, Switzerland. The
organic aerosol mass spectra were used to perform
positive matrix factorization (PMF) and hybrid statistical
methods between chemical mass balance and PMF. In
summer 6 different sources could be distinguished while
in winter 3 sources (primary traffic, wood burning, and
secondary organic aerosols) could be distinguished. Both
in summer and winter, primary traffic emissions
contribute less than 15% to the organic mass (OM). Wood
burning contributes in summer around 10% and in winter
more than 30%. Oxidized organic aerosol contributes
(probably mostly secondary organic aerosol) most to OM.
Combining the statistical analyses with the 14C analysis
reveal that most of the secondary organic aerosol is non-
fossil both in summer and winter. In addition to the
studies in Zurich, a comparison to measurements at a
highway site will be shown.
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9A.4
Source Apportionment of Ultrafine Airborne Particulate
Matter During a Winter Pollution Episode. MICHAEL J.
KLEEMAN, Sarah G. Riddle, Michael A. Robert, Chris A.
Jakober, University of California, Davis; James J. Schauer,
University of Wisconsin, Madison; Michael P. Hannigan,
University of Colorado, Boulder.

Size-resolved samples of airborne particulate matter
collected at 3 sites in the San Joaquin Valley of California
were extracted with organic solvents and analyzed for
detailed organic compounds using GC-MS.  The smallest
size fraction analyzed was 0.056 < Dp < 0.1 micro-meter
particle diameter which accounts for the majority of the
ultrafine particle mass (PM0.1).  Source profiles for
ultrafine particles developed during pervious studies were
applied to the measurements at each sampling site to
calculate source contributions to organic and elemental
carbon concentrations.  Ultrafine elemental carbon
concentrations ranged from 0.03 micro-gram m-3 during
the daytime to 0.18 micro-gram m-3 during the nighttime.
Gasoline fuel and motor oil accounted for the majority of
the ultrafine elemental carbon concentrations, with
relatively minor contributions from biomass combustion
and meat cooking.  Ultrafine organic carbon
concentrations ranged from 0.2 micro-gram m-3 during
the daytime to 0.8 micro-gram m-3 during the nighttime.
Wood combustion and meat cooking were found to be the
two largest sources of ultrafine organic carbon, with
smaller contributions from diesel fuel, gasoline fuel, and
motor oil.  Future inhalation exposure studies may wish to
target these sources as potential causes of adverse health
effects.

9A.5
Bayesian Approaches for Pollution Source Location
Identification and Apportionment. WILLIAM F.
CHRISTENSEN, Basil Williams, C. Shane Reese, Brigham
Young University.

We consider the integration of a deterministic dispersion
model and a statistical model for the purposes of
identifying point source locations.  The approach utilizes
meteorological data, species abundance measurements,
and Toxic Release Inventory data.  Posterior distributions
for major point source directions in the St. Louis,
Missouri area are presented and their value for pollution
source apportionment (PSA) is discussed.  We also
present a Bayesian hierarchical model for PSA that allows
for the utilization of a priori information related to
hypothesized source profiles, seasonal variation, and
meteorology.  The Bayesian PSA approach is compared
with standard approaches via simulation.
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9A.6
Near-Road PM2.5 Mass Concentrations of Manganese, Iron,
Chromium and Lead: Mixed Model Analyses of
Contributing Factors. Timothy M. Barzyk, Alan Vette, Carvin
Stevens, BJ George, Carry Croghan, U.S. EPA; Jonathan
Thornburg, Charles Rodes, RTI International; Ronald Williams,
U.S. EPA.

The Detroit Exposure and Aerosol Research Study
(DEARS) was a three year air pollution study designed to
assess the influence of point and mobile sources on air
quality and human exposures. The DEARS included
measurements of PM2.5 mass concentrations of manganese
(Mn), iron (Fe), chromium (Cr) and lead (Pb) at outdoor
residential sites throughout Detroit, Michigan, and at an
ambient monitoring site (Allen Park). The first year of the
study provided 362 sample days at 48 households over
two 7-week sampling seasons (summer and winter).
Factors affecting outdoor residential levels of these metals
were assessed including concentrations measured at the
ambient site, proximity to major roadways (interstates and
arterials), and meteorology. Linear mixed effects models
were used to assess the statistical significance for each of
these contributing factors, separately and jointly, on the
outdoor residential concentrations of Mn, Fe, Cr and Pb.
Results of the mixed models indicate that ambient
concentrations of Mn, Fe and Pb were significantly
related to outdoor residential concentrations (p < 0.005)
and distance to roadway was significant for outdoor
residential concentrations of Mn and Fe. Results for wind
speed and direction were inconclusive in the Year 1
models, possibly because the residential sites were
downwind of a major roadway only during 11% of the
sample days. Measurements from the households
monitored during Year 2 of the DEARS will be added to
increase the statistical power of the models. The effect of
nearby industrial sources and other potential covariates
including mobile source related volatile organic
compounds will also be assessed with the models.  The
additional data and revised models will clarify the impact
of mobile source emissions on particulate matter
components measured outdoors at residences.

Although this work was reviewed by EPA and approved
for publication, it may not necessarily reflect official
Agency policy.

11G.1
Fine, Ultrafine and Nanoparticle Trace Element
Compositions Near a Major Freeway with a High Heavy-
Duty Diesel Fraction. Leonidas Ntziachristos, Zhi Ning,
MICHAEL D. GELLER, Constantinos Sioutas*, University of
Southern California; Rebecca J. Sheesley, James J. Schauer,
University of Wisconsin, Madison.

Trace elements and metals in the ultrafine (<0.18 micro-
meters) and accumulation (0.18 - 2.5 micro-meters)
particulate matter (PM) modes were measured during the
winter season next to a busy Southern California freeway
with significant (~20%) diesel traffic.  Both ambient and
concentrated size-segregated impactor samples were
taken in order to collect enough mass for chemical
analysis.  Data at this location were compared to a site
located 1 mile downwind of the freeway, which was
reflective of urban background.  The most abundant trace
elements in the accumulation mode detected by
inductively coupled plasma mass spectroscopy (ICPMS)
were S (138 ng/m3), Na (129 ng/m3) and Fe (89 ng/m3)
while S (35 ng/m3) and Fe (35 ng/m3) were the most
abundant in the ultrafine mode.  The concentrations of
several trace elements, including Mg, Al, and Zn, and in
particular Ca, Cu, and Pb, did not uniformly increase with
size within fine PM, an indication that various roadway
sources exist for these elements.  Calculation of crustal
enrichment factors for the two sites indicates that the
freeway traffic contributed to enriched levels of ultrafine
Cu, Ba, P and Fe and possibly Ca.  The results of this
study show that trace elements constitute a small fraction
of PM mass in the nanoparticle size range, but these can
and should be characterized due to their likely importance
to human health.
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11G.2
Particle Concentration And Characteristics Near A Major
Freeway With Heavy-Duty Diesel Traffic. Leonidas
Ntziachristos, Zhi Ning, MICHAEL D. GELLER and
Constantinos Sioutas*, University of Southern California.

This study presents the number, surface and volume
concentrations and size distribution of particles next to the
I-710 freeway during February through April 2006.  I-710
has the highest ratio (up to 25%) of heavy-duty diesel
vehicles in the Los Angeles highway network.  Particle
concentration measurements were accompanied by
measurements of black carbon, elemental and organic
carbon and gaseous species (CO, CO2).  Using the
incremental increase of CO2 over the background to
calculate the dilution ratio, this study makes it possible to
compare particle concentrations measured next to the
freeway to concentrations measured in roadway tunnels
and in vehicle exhaust.  In addition to the effect of the
dilution ratio on the measured particle concentrations,
multivariate linear regressions showed that light and
heavy organic carbon concentrations are positively
correlated with the particle volume in the nucleation and
accumulation modes respectively.  Solar radiation was
also positively correlated with the particle surface
concentration and the particle volume in the accumulation
(40-638 nm) mode, presumably as a result of secondary
particle formation.  The methods developed in this study
may be used to decouple the effect of sampling position,
meteorology and fleet operation on particle concentrations
in the proximity of freeways, roadway tunnels and in
street canyons.

11G.3
Real-Time Measurement of Ambient Particle
Concentrations in Pune, India. MANISHA SINGH, TSI Inc.;
Rakesh Kumar, Vikram Shenvi, National Environmental
Engineering, Research Institute, P. Satyanarayana, Tesscorn
Systems India.

Pune is a rapidly growing city in Western India and is
located 100 miles south of Mumbai. Air quality in the city
like other urban areas is severely impacted by vehicular
emissions. Heavy-duty diesel vehicles as well as 2 and 3-
wheeler vehicles (which are mostly 2-stroke engines) are
major contributors to particulate matter (PM) pollution.
There are concerns regarding the health consequences of
ambient air pollution in Pune, but routine air monitoring
is limited and does not characterize exposure conditions
that people experience on a day- to- day basis, especially
while commuting. Most of the public transport buses
(with the exception of the new fleet) ply with open
windows and doors, resulting in high infiltration of
particulates from outside. Passengers of these buses as
well as semi-enclosed rickshaws and 2-wheelers have
high exposure potential. In this paper, data from real-time
measurements of particulate concentrations inside
passenger compartment of a plying bus as well as outside
on road concentrations in the near-vicinity of the bus will
be presented. Measurements were conducted using three
real-time aerosol monitors viz. an Electrical Aerosol
Detector (TSI Model 3070A, EAD), an Engine Exhaust
Particle SizerTM (TSI Model 3090, EEPS) and a
DUSTTRAKTM Aerosol Monitor (TSI Model 8520). The
EAD measured particles in the size range of 10 nm to
1000 nm. The EEPS measured the number based size
distribution of particles in the size range of 5.6 to 560 nm
(total 32 size channels) while the DUSTTRAK measured
PM10 (mass concentration of particles < 10 micrometer in
aerodynamic diameter) in real-time.This data will provide
insights into the impact of vehicular emissions on ambient
air quality and on-road exposure levels of PM.  PM
measurements data from another site in the city located on
the hillside away from the traffic sources as background
will be presented for comparison.
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11G.4
Roadside measurements of size-segregated particulate
organic compounds near gasoline and diesel-dominated
freeways in Los Angeles, CA. HARISH C. PHULERIA, Philip
M. Fine, Constantinos Sioutas, University of Southern
California; Rebecca Sheesley, James J. Schauer, University of
Wisconsin-Madison.

Individual organic compounds such as hopanes and
steranes (originating in lube oil) and selected PAH
(generated via combustion) found in particulate emissions
from vehicles have proven useful in source apportionment
of ambient particulate matter. Detailed information on the
size-segregated (ultrafine and accumulation mode)
chemical characteristics of organic particulate matter
during the winter season originating from a pure gasoline
traffic freeway (CA-110), and a mixed fleet freeway with
the highest fraction of heavy-duty diesel vehicles in the
state of California (I-710) is reported in this study.
Hopanes and steranes as well as high molecular weight
PAHs such as benzo(ghi)perylene (BgP) and coronene
levels are found comparable near these freeways, while
EC and lighter molecular weight PAH are found much
elevated near I-710 compared to CA-110.

The roadway organic speciation data presented here is
compared with the emission factors measured in the
Caldecott tunnel, Berkeley CA (Phuleria et al., 2006) for
light duty vehicles (LDVs) and heavy-duty vehicles
(HDVs). Very good agreement is observed between CA
-110 measurements and LDV emission factors (EFs) as
well as I-710 measurements and corresponding
reconstructed EFs from Caldecott tunnel for hopanes and
steranes as well as heavier PAHs such as BgP and
coronene. Our results therefore suggest that the emission
factors for hopanes and steranes obtained in tunnel
environments, where emissions are averaged over a large
vehicle-fleet, enable reliable source apportionment of
ambient PM, given the overall agreement between the
roadway vs tunnel concentrations of these species.

11G.5
Evaluate PM emission impacts air quality concentrations
and population exposure to traffic-generated pollutants in
the near road environment. FU-LIN CHEN, Ronald
Williams, Fred Dimmick, Richard Baldauf, U.S. Environmental
Protection Agency.

A study was conducted in Raleigh, North Carolina to
assess the impacts of traffic emissions on air quality near
a heavily-traveled highway.  PM10 and PM2.5 MiniVol
samplers and sequential air samplers (FRM) were used to
measure particle mass concentrations in various locations
near the   I-440 highway in Raleigh, North Carolina.
MiniVol samplers (one PM10 and one PM2.5) were
positioned in a protective cage 10, 50, 100, and 275
meters away from the highway edge.  Another set of
MiniVol samplers were placed behind a 6 meter tall noise
barrier and 10 m away from the highway.  The FRM
monitors were positioned by a cage 10 and 275 meters
from the highway.  Measurements were collected on a
near daily basis from July 27 to August 9, 2006.  PM10-2.5

values were estimated using the differential between
independent PM10 and PM2.5 collocated MiniVol
measurements.  Results indicated that PM10 and PM10-2.5

mass concentration decrease substantially with increasing
distance.  PM2.5 mass concentrations were not affected by
the distance being evaluated.  The noise barrier reduced
4% and 12% of the PM10 and PM10-2.5 mass concentration,
respectively.  The noise barrier did not reduce PM2.5

concentrations which increased by about 2%.  The
comparison of the MiniVol and FRM resultd were in
good agreement.  The regression slope for 10 and 275
meters location were 0.9 and 0.92, respectively.  The
intercept for 10 and 275 meters location were 3.32 and
3.61, respectively.  Average correlation coefficients of
r=0.98 at 10 meter and r=0.99 at 275 meter were obtained.
Data in this study resulted in a range PM2.5/PM10 values
ranging from 75 - 80 % by location.  This study showed
additional PM size fraction field studies need to be
performed to more fully understand the exposure
assessment of adverse health effects for populations living
near major roads.
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11G.6
Study of particulate mater at Mitrovica roadside in rural
and urban area. AFRIM SYLA, Agron Veliu, Kadri Berisha,
Syle Tahirsylaj, Leonora Nuli Universitet of Prishtina -
Research Aerosol Institute Prishtina, Kosova.

This research present aerosol measurements using the
field study data from April 2004 to December2006 to
evaluate the particulate air pollution in selected area in
Mitrovica. The study employed microenvironment
monitoring technique to acess the exposure of suspended
particulate and airborne lead at heavly trafficked urban
roadside. A total of 25 roadside side in 8 districts were
selected which covered the most urbanized and densely
populated area. It was found that pedestrians exposed to
24 hour average and airborne lead ranged from 29,35 to
425,32 mikrogram/cubic meter and 0,0954 to 0,856
microgram/cubic meter. Most field study data was
significantly higher than the neargy fixed station data.

11G.7
Study Of Particulate Mater At Mtrovica Roadside In Rural
And  Urban Area Of Northern Kosova. AFRIM  SYLA1,2,
Emin Karakashi1, Agron Veliu1, Kadri Berisha 1, Leonora
Nuli2, Mexhit Musa 2     1Universitet of Prishtina, Mitrovic

This research present aerosol measurements using the
field study data from April2004 to December 2006 to
evaluate the particulate air pollution in selected area in
Mitrovica . This part of northern Kosova constitutes one
of most important mining field in Europe. Consequently
the industrial activities were mostly connected to the
exploitation of the base metal ores of the Trepca district
as well as the smelter of Zvecan and the Trepca battery
factory. The town of Zvecan and Mitrovica have been
exposed for many years to the poisons emissions of the
Zvecan stacks. Indeed, according to a crude estimate,
about a ton of lead vapours were daily related to the
atmosphere through the main stack Because of the
imposing emissions, the KFOR Headquarters decided to
stop in August 2000 the roasting plant activity at Zvecan.

However, atmospheric transport of the emissions from the
Zvecan plants provoked a serious heavy metal pollution
of a vast area embarcing the Iber and Sitnica valleys:
soils, air within a radius of at least 10 kilometers from the
stacks are heavily polluted mostly for highly toxic
elements such as lead and cadmium.

The study employed microenvironment monitoring
technique to access the exposure of suspended particulate
and airborne lead at heavily trafficked urban roadside. A
total of 25 roadside side in 8 districts were selected which
covered the most urbanized and densely populated area. It
was found that pedestrians exposed to 24 hour average
and airborne lead ranged from 29.35 to 425.32
microgram/cubic meter and 0.0954 to 0.856 microgram/
cubic meter. Most field study data was significantly
higher than the nearby fixed station data.
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11G.8
Experimental and modeling study of particle deposition near
roads. JOHN VERANTH, Scott Speckart, Eric Pardyjak,
University of Utah.

Near source redeposition has been proposed as an
explaination of why emission inventory-based methods
overpredict the contribution of vehicle-generated dust to
ambient particulate.  Two published field studies that
tested this hypothesis by measurement of dust flux down
wind of a test road reached contrasting conclusions
regarding the fraction of dust that is redeposited within
100 m of a road.  Subsequent measurements of particle
deposition on simulated vegetation and computational
modeling of dust transport provide new data that
reconciles the field study results.  Surface roughness and
atmospheric stability are important variables in near
source dust transport.  A computationally efficient model
for near source dust transport that includes these effects
has been developed and simulation results show good
agreement with the experimental dust cloud concentration
and time data. Direct measurements of particle deposition
on flat and artificial vegetation surfaces placed near roads
provides new estimates on the particle removal in the near
source impact zone where the dust cloud is moving
approximately horizontally and is comparable in height to
the surface roughness elements such as buildings and
vegetation.

11G.9
Effects of a Sound Barriers and Vegetation on the
Dispersion of Ultrafine Aerosol from Highways. ANDREY
KHLYSTOV, Duke University.

Understanding the dispersion of pollutants from traffic
sources is important both for urban planning and for air
quality assessments. This study examines the effects of a
roadside sound barrier on the dispersion of ultrafine
particles from a high-traffic highway in an urban area of
Raleigh, NC.  The effect of the sound barrier was
investigated using a mobile unit equipped with a Global
Positioning System (GPS) and two Differential Mobility
Analyzer / Condensation Particle Counter (DMA/CPC)
combinations. The DMA/CPCs provided measurements
of \full\ size distribution (size range 10 - 270 nm) of
ultrafine aerosol and / or measurements of aerosol
concentration at two fixed sizes: 20 nm and 75 nm. The
\full\ size distributions measurements were made with a
frequency of 20 seconds, while single size measurements
were made with the frequency of 10 Hz. The
measurements were performed continuously as the van
drove over a fixed pattern, scanning the area behind the
barrier and in an open field adjacent to it. Highly resolved
gradients of aerosol concentration as a function of the
distance from the highway collected in this study are used
to assess the effects of the noise barrier on ultrafine
aerosol dispersion.
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11G.10
Characterization of Seasonal Changes in Aerosol
Characteristics in Toronto, Canada through the SPORT
campaign. GREG J. EVANS, Jonathan P.D. Abbatt, Cheol-
Heon Jeong, Xiaohong Yao, Krystal Godri, Ryan D

Seasonal variations in the characteristics of aerosols in
downtown, Toronto, Canada, were investigated through
the Seasonal Particle Observation in the Region of
Toronto (SPORT) intensive air sampling campaign
conducted during the summer of 2006 and winter of 2007.
A suite of high time resolution instrumentation, with 1 sec
to 15 min sampling times, was used to investigate
fluctuations in the concentration, composition and size
distribution of the fine and ultrafine particulate (UPF)
matter. This instrumentation included a TSI Aerosol Time
of Flight Mass Spectrometer, Aerodyne Aerosol Mass
Spectrometer, Dionex Gas-Particle Ion Chromatograph,
and TSI Fast Mobility Particle Sizer.   Fluctuations in the
origin of the incoming air masses allowed pollutants from
regional and local sources to be distinguished.
Measurement of fine PM composition revealed distinct
day-to-day and seasonal trends in the fluctuation of the
particulate component and precursor gas concentrations.
NOAA HYSPLIT back trajectories indicated different
geographic origins were associated with these changes in
the composition of the regional fine PM.  Measurement of
the UFP concentration indicated multiple spikes of less
than on minute in duration caused by local vehicles, on
top of a regional baseline concentration.   The
presentation will contrast the aerosol characteristics
during the winter and summertime, and highlight
advantages offered through high time resolution
measurement methods.

11H.1
Linked Dependencies of PM2.5 and Ozone Responses to
Emissions Controls, Now and in the Future. KUO-JEN
LIAO, Efthimios Tagaris, Kasemsan Manomaiphiboon,
Armistead G. Russell, Georgia Institute of Technology, Jung-
Hun Woo, Praveen Amar, Shan He, Northeast States for
Coordinated Air Use Management.

Influence of precursors (e.g., NOx, SO2, NH3 and VOCs)
on regional PM2.5 and ozone formation and the
effectiveness of currently planned control strategies are
investigated over the continental U.S. both historically
(2001) and in the future under the impact of climate.
MM5, SMOKE and CMAQ with DDM-3D are used to
calculate ozone and PM2.5 sensitivities to precursor
emissions. Responses to controls are found to be only
slightly sensitive to climate changes alone. In many cases,
absolute sensitivities (e.g., ppbV/ton) to NOx and SO2
controls are predicted to be greater in the future due to
both the lower emissions due emission controls as well as
climate, suggesting that current control strategies based
on reducing such emissions will continue to be effective
for decreasing ground-level ozone and PM2.5
concentrations. SO2 emissions are predicted to be most
beneficial for decreasing summertime PM2.5 levels while
controls of NOx emission are more effective in the winter.
Effectiveness of controls of SO2, VOC and NOx
emissions on ozone and PM2.5 are investigated for five
cities (ATL, CHI, HUS, NY and LA) in the continental U.
S. Controls of anthropogenic SO2 and VOC emissions are
found to be beneficial to decrease both PM2.5 and ozone
levels in the urban areas. Controls on anthropogenic NOx
emissions are simulated to decrease PM2.5 levels but lead
to higher ozone levels in large cities.

Of particular interest is how controls interact between
species. Here, sensitivities of PM2.5 and its secondary
components (e.g., sulfate, nitrate, ammonium, and organic
components), as well as ozone, are correlated over one
year.  As expected, nitrate sensitivities to SO2 emissions
are negative, though much less so than sulfate, suggesting
that SO2 controls will reduce PM2.5 on an annual basis.
There is a small, negative correlation between sulfate
formation and NOx emissions, but, again, nitrate levels go
down more than sulfate goes up.  Surprisingly, there is a
small, negative sensitivity of sulfate formation to VOC
emissions in VOC-rich areas due to radical scavenging.
Using one year simulations identifies the seasonal
variations in such sensitivities, e.g., the enhanced nitrate
sensitivities in the winter and SOA and sulfate
sensitivities in the summer.
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11H.2
Integrated PM10 Emission Assessment and Modeling in
Mediterranean Regions. Cristina Faricelli, Maria Chiara
Metallo, ATTILIO A POLI, Francesca Raffaele, Alessandra
Scifo, Environmental System Analysis  S.r.l.

The assessment of the anthropogenic contribution to
PM10 plays a key role in the frame of Air Quality
evaluation. In order to accurately discern this contribution
it is necessary to assess the quantity of particulate matter
coming from natural sources as well. In this work an
integrated system for the assessment of PM10 emission is
presented. It utilizes different approaches according to
different aerosol sources, the contributions from the
various sources are then added together.

An emission inventory database, performed according to
CORINAIR (the official European methodology),
contains the contribution of the anthropogenic sources
(road transport, non road transport, industry, residential
heating, etc.) present in the area of interest. Information
about spatial and temporal distribution of each kind of
source is also carefully evaluated. A huge quantity of data
related to parameters of disparate nature (socio-
economical, geographical, chemical, technological,
demographic) are elaborated and organised to develop the
emission inventory.

The contribution of mineral aerosol coming from bare
soils and agricultural field, in the target area, is taken into
account associating different emission coefficients to
selected classes of soils using the Corine Land Cover.

Given its relevance in the Mediterranean basin also the
Saharan dust flux is calculated; this is done employing a
dedicated algorithm, meteorology-dependent, driven by
the Penn State Mesoscale Model (MM5). The release of
aerosol is considered when the friction velocity exceeds a
threshold velocity function of the particle diameter, the
soil moisture content and the soil roughness length. The
quantity of dust released in the atmosphere depends on
the soil texture, in particular on the fraction of clay.

The above system allows to draw a comprehensive picture
of the different contributions. The emissions calculated
with the above scheme provide the input for an
Operational air quality forecasting system. The system is
currently operative in several Spanish regions.

11H.3
A DSS Application to Perform Operational PM10 Forecast.
MARIA CHIARA METALLO, Cristina Faricelli, Attilio A.
Poli, Pierluca Di Giovandomenico, Francesca Raffele,
Alessandra Scifo, Environmental System Analysis S.r.l.

Controlling PM10 concentrations in highly inhabited
areas constitutes a critical issue both for citizens and local
authorities. Air Quality Forecast can be an important tool
in terms of knowledge and communication. At this
purpose the predictions have to be accurate, with high
spatial and temporal resolution and provided on a daily
basis.
To achieve this a DSS has been implemented in different
Spanish regions, integrating in a GIS platform emission
and dispersion models and running in operational mode to
provide 24 and 48 hour forecast. The system is running
using three nested domains with increasingly grid
resolution (54 km, 6 km, 2 km), the first one including
Northern Africa to take into account also Saharan dust
intrusions. The emission inventory is performed
according to CORINAIR methodology, the atmospheric
circulation is predicted by the Fifth-Generation NCAR/
Penn State Mesoscale Model (MM5) and finally the
transport and deposition is driven by the California
Photochemical Grid Model (CALGRID).
The DSS daily provides hourly concentrations for 24/48
hours, an Air Quality Index to easily inform the
population, the comparison of the last forecast with the
concentration measured by the local monitoring network
and the forecast performance index calculated accordingly
to the EU Directive for model evaluation.
Notwithstanding the many uncertainties related with
meteorology, emissions and atmospheric chemistry,
results of forecast show good confidence with measured
data and EU evaluation index is fully satisfied on short
and long term basis.
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11H.4
Improvements in Modeling Urban PM Concentrations using
the St. Louis Super Site Data. RALPH MORRIS, Bonyoung
Koo, Jeremiah Johnson, Greg Yarwood, ENVIRON
International Corporation; Jay Turner, Jennifer Garlock,
Washington University in St. Louis; Calvin Ku, Wendy Vit,
Adel Alsharafi, Missouri Department of Natural Resources.

Currently several States are developing emission control
plans that demonstrate compliance with the PM2.5
standard to be submitted to EPA by April 2008.  The
demonstration of attainment is performed using three-
dimensional photochemical grid models (PGMs).  The
performance of such models varies from quite good for
sulfate (SO4) and elemental carbon (EC) to poor for Soil
to highly variable for Organic Matter Carbon (OMC) and
nitrate (NO3).  Because of the variability in emissions and
meteorology and the volatility of some PM species, they
exhibit large diurnal variability.  However, most PM
measurements are obtained as 24-hour averages that limit
the ability to diagnose why the models deviate from the
measured values and when they do agree whether the
modeled agreement is for the right reason.  This paper
presents the results of comparison of two models (CMAQ
and CAMx) with the high time resolution PM species
measurements from the St. Louis Super Site (SS) and how
such comparisons have improved model representation
and model performance for many PM species.  The
comparisons of predicted and observed hourly sulfate
(SO4) and Organic Mass Carbon (OMC) are presented
and how they are used to improve the model is discussed.
The use of data analysis techniques to decompose the
OMC measurements into primary and secondary
components and components due to anthropogenic and
biogenic emissions and how these data are used in the
evaluation of the CMAQ and CAMx models are
discussed.  The detailed evaluation of the two models
using the St. Louis SS data are presented along with areas
where more research is needed to improve model
performance.

11H.5
Numerical CFD Modelling of the Formation of an Aerosol
Distribution close to a Car Traffic Linked Source. BASTIEN
ALBRIET, Karine Sartelet, CEREA.

Nowadays, special attention is paid to the aerosol number
distribution as it might be more related to health impact
than the mass  distribution.  In particular, car traffic leads
to emission of large amount of nanoparticules. Those
nanoparticles are often observed to be bimodal: primary
emission of soot particles and secondary nucleated
nanoparticles.  The modal aerosol model MAM has been
coupled to the CFD code Mercure Saturne, adapted to
atmospheric conditions, in order to simulate the formation
of the traffic influenced aerosol distributions. In the
simulations, two dilution phases are distinguished.

The first phase occurs in the first 10 meters in the plume
of a tailpipe. It lasts only 1 or 2 s. Emissions are mainly
composed of soot particles, sulphuric acid and semi-

volatil organics. Those organics are speciated following
measurements in Schauer et al. [1999].   During the
cooling of exhaust gases in the atmosphere, fast
nucleation and a rapid growth of nanoparticles by
condensation are observed. Brownian coagulation is too
slow to have a real impact here.

The second phase corresponds to a domain from the road
border to a few hundred meters downwind. Results
obtained at 10 meters in the tailpipe plume are taken as
input conditions. During this phase, nucleation is almost
inactive. Nanoparticules continue to grow through
condensation process. Brownian coagulation can have a
more important impact on the aerosol distributions.

The model seems to be able to reproduce qualitatively
well what is observed for the formation of aerosol
distributions close to car traffic linked sources for both
dilution phases. Large uncertainties subsist for emission
data. The sensitivity analysis performed allow to identify
the sensitive parameters and the important processes of
the modelling for each dilution phase.
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11H.6
Understanding Source Impacts on Particulate Matter
Concentrations in the Eastern United States. KRISTINA
WAGSTROM, Spyros Pandis, Carnegie Mellon University.

An important aspect of understanding regional particulate
matter concentrations is gaining a better understanding of
the contributions of different sources to these particulate
matter concentrations.  We have used PMCAMx, a
regional three-dimensional chemical transport model, to
study impacts of pollutant sources and transport on
particulate matter concentrations in the Eastern United
States using PSAT (Particulate Matter Source
Apportionment Technology).  PSAT is a computationally
efficient particulate matter apportionment algorithm that
is able to track source contributions to both primary and
secondary particulate matter in regional Eulerian models
such as PMCAMx.  Comparisons of apportionments
predicted by PSAT with those predicted by more
computationally expensive and benchmark methods,
showed agreement within a few percent for secondary
organic aerosol species (Wagstrom et al., 2007).
The contributions of different source types (fuel
combustion for electricity generation, fuel combustion for
industrial processes, non-combustion related industrial
emissions, transportation and biogenic sources) to
primary and secondary particulate matter concentrations
are quantified.  The seasonal dependence of these
contributions is investigated.  In this implementation in
PMCAMx, PSAT also allows the study of size-resolved
source contributions.  These contributions to different
parts of the aerosol size distribution (e.g. ultrafine
particulate matter) are discussed.

Wagstrom, K. M., Pandis, S. N., Yarwood, G., Wilson, G.
M., Morris, R.E .  2007.   \Development and Application
of a Computationally Efficient Particulate Matter
Apportionment Algorithm in a Three-Dimensional
Chemical Transport Model\.  Manuscript in Preparation.

11H.7
Simulating Present-Day and Future Regional Qir Quality As
Climate Changes: Model Evaluation. JOHN DAWSON,
Pavan Racherla, Barry Lynn, Peter Adams, Spyros Pandis,
Carnegie Mellon University.

The Global-Regional Climate-Air Pollution modeling
System (GRE-CAPS) has been developed, linking a
general circulation model/chemical transport model
(GCM/CTM), a regional meteorological model, and a
regional chemical transport model (CTM). This modeling
system has enabled the examination of the effects of
changes in climate, intercontinental transport, and global
and regional emissions on regional and urban air quality.
The GRE-CAPS system consists of the GISS II' GCM/
CTM, the MM5 regional meteorological model, and the
PMCAMx regional CTM. Global-scale meteorology and
pollutant concentration fields are generated by the GCM/
CTM. Meteorology is downscaled to the regional level
using MM5. Intercontinental transport is simulated by
using the GCM/CTM-predicted concentrations around the
edge of the regional CTM domain as chemical boundary
conditions in the regional CTM.

The modeling system is evaluated for the present day,
with model predictions compared to measured ozone and
speciated PM2.5 measurements. Model predictions for five
present-day Januaries and Julys are compared to
measurements from the STN and IMPROVE databases
from 2001-2005. Concentrations at 22 sites spread
throughout the Eastern US modeling domain were used
for comparisons. GRE-CAPS performed rather well in
capturing present-day pollutant concentrations. Model
biases and errors were similar to those for traditional
model evaluation of historical air pollution episodes.
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11H.8
Concentration and Composition of Fine Particulate Matter
and Resulting Human Health Effects from Using Installed
Backup Generators for Meeting Peak Electricity Demand.
ELISABETH A. GILMORE, Peter J. Adams, Lester B. Lave,
Carnegie Mellon University.

Existing generators installed for backup power during
blackouts could be operated at their marginal costs during
periods of peak electricity demand, increasing grid
reliability and supporting electricity delivery. Many
generators, however, are diesel internal combustion
engines (ICE) which have non-negligible air emissions
that could damage air quality and human health. Of
specific concern are the fine particulate matter (PM)
emissions. In this work, first, we model the concentrations
and composition of fine PM from the operation of diesel
ICEs, natural gas ICEs, and natural gas microturbines,
using both a 3-D chemical transport model (PMCAMx)
and dispersion plumes. The generators are run for a
bounding scenario producing 36,000 MWh of electricity
over 3 summer days (July 23 to 25, 2001). Second, we
transform the concentrations into their equivalent health
endpoints using concentration-response (CR) functions
and generate a social cost by multiplying the resulting
morbidity and mortality by the willingness to pay to avert
ill-health. For several urban centers in the Eastern US,
small but noticeable enhancement (up to 5 micrograms
per cubic meter) in fine PM were observed for
uncontrolled diesel engines. While secondary fine PM is
formed, the PM mass is dominated by the elemental and
organic carbon from direct emissions. Since we are
interested in controlling direct emissions, a diesel
particulate filter (DPF) is a suitable control technology.
We find that an controlled diesel ICE has a full (private
and social) cost that exceeds all other options (over $2/
kWh), including the new peaking plant (approx. $0.60/
kWh).  Retrofitting the diesel ICE with a DPF reduces the
social cost from PM mortality to less than $0.10/kWh; the
full cost of this option is comparable to the natural gas
generators. On a full cost basis, controlled diesel ICEs
backup generators are a cost-effective method of meeting
peak demand.

11H.9
Regional Process Analysis of Wintertime Particulate Matter
Formation in Central California. QI YING, California Air
Resources Board.

California's central Valley experiences some of the worst
wintertime particulate air quality pollution in the nation.
Although conceptual models and air quality simulations
have been used in the past to explain the formation of
elevated air borne particulate matter (PM) in the Valley,
the significance of each major process that leads to the
high PM concentrations is unknown. The CIT/UCD air
quality model was modified to include a process analysis
scheme for gaseous and PM pollutants to reveal the
relative importance of chemical production, horizontal
and vertical advection and diffusion, direct emission and
deposition on the predicted pollutant concentrations in the
entire model domain.

In this study, the process analysis tool is applied to study
the concentrations of EC, OC, and ammonium nitrate and
its precursor gases (O3, HNO3 and N2O5) during the
wintertime California Regional Particulate Air Quality
Study (CRPAQS).  This is the first time a PM formation
process analysis is applied to study the wintertime PM
pollution problem in California. The diurnal variation of
O3 is mainly driven by the downward mixing of
background O3 from the upper atmosphere due to vertical
diffusion, and the net chemical destruction of O3 by NO
due to low photochemical reaction rates in the winter.
The formation of HNO3 and N2O5 are found to be less
important in the source regions of NOx than in the remote
receptor regions due to higher O3 concentrations.
Regional process rate analysis is used to determine the
significance of inter-region transport of nitrate precursors.
The significance of N2O5 heterogeneous reactions is
determined for different regions in the model. Local
emissions and vertical diffusion are the major processes
that determine the surface elemental and organic carbon
concentrations in the source regions. Dry deposition of
particulate matter in the PM2.5 size range is found to be
less significant.
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11H.10
Predicting Future Air Quality in California's San Joaquin
Valley. MARK HIXSON, Michael J. Kleeman, University of
California-Davis.

The San Joaquin Valley in California presently exceeds
both national and state air quality standards for ozone and
particulate matter of less than 10 micro-meters and 2.5
micro-meters (PM 10 and PM 2.5).  There is work
currently underway to correct this problem, but the impact
of future changes to land use and population on the ability
to achieve acceptable air quality in the region is currently
unknown.  The San Joaquin Valley will have to cope with
exploding population growth over the next 25 years; it is
currently the fastest growing region in California.
Changing demographics, industry, transportation and
agriculture could have profound impact on the land use in
the region.  The influence of climate change on air quality
via direct and indirect effects must also be considered.

In the present study, air quality emission estimates for the
San Joaquin Valley are generated for the year 2030.
Limiting cases are examined ranging from conservative
growth to rapid expansion in order to span the full range
of possible future outcomes.  These estimates attempt to
account for the changes in population, transportation,
industry, electrical power generation, and agriculture in
different future scenarios.  The impacts of these emissions
on future air quality are evaluated with current
meteorology data from the year 2000 using a regional air
quality model.  Future air quality predictions are
compared to present-day results to identify areas of future
concern for the region's air quality attainment.

11H.11
Reconciliation of an emission based model and a source
based model via source apportionment of PM2.5 - Part 2.
Trace metals. Jaemeen Baek, Sangil Lee, Bo Yan, Mei Zheng,
ARMISTEAD G. RUSSELL, Georgia Institute of Technology.

In order to improve accuracy of an emission based
model and receptor models, reconciliation of measured
and simulated metal concentrations is performed using
CMAQ and the Southeastern Aerosol Research and
Characterization Study (SEARCH) monitoring data
measured in July 2001 and January 2002 data. One of
main objectives of this study is to investigate the
quantitative correction factors of PM2.5 emissions and to
sources of bias. CMAQ is extended to follow source
tracers for metals and organic carbon compounds
(molecular markers) and is combined with source profiles
in four receptor models to obtain simulated individual
species metal concentrations. For comparison with
receptor modeling, one PMF and three CMB modeling
studies with different fitting species are used. Al and Si
are used as tracers for dust sources, Zn and EC for mobile
sources, K for wood burning, etc.

Preliminary analysis of trace metals suggests that
emission inventory bias factors are needed for urban and
rural sites, and for wintertime and summertime.  For
example, correction factors of wood burning at Oak
Grove, one of rural sites, are around two for both seasons,
while correction factors at Jefferson St., which is an urban
site, in winter are 0.15 and close to one in summer.
Different correction factors at different land-use types
suggest that not only quantity of emissions but also spatial
surrogate of emissions need to be modified. For other
sources, correction factors of emissions of mobile sources
ranged from three to eight in both seasons at most of sites
and around 0.5 for soil/road dust.
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11I.1
Assessing Traffic Related Exposure to Ultrafine and Fine
Particulate Matter, Particle-bound PAHs, CO and CO2
Across Communities in the Greater Toronto Area. KELLY
SABALIAUSKAS, Greg J. Evans, Elki Tsang, Amy Peers,
University of Toronto; Monica Campbell, Toronto Public
Health; Dave Stieb, Amanda Wheeler,Health Canada; Jeff
Brook, Environment Canada.

Proximity to traffic and time spent in transportation-
related microenvironments has been of recent health
concern; however, monitoring in Canadian cities has so
far been limited.  A personal exposure monitoring study
collected measurements of ultrafine (UFP) and fine
(PM2.5) particulate matter, CO, CO2 and particle bound
polycyclic hydrocarbons (PAHs) on roadways and in
communities throughout the Greater Toronto Area (GTA)
during the summer of 2006.  Simultaneous in-vehicle and
roadway measurements were conducted while driving on
highways throughout the GTA.  A video camera was used
to capture the on road traffic conditions and to assist in
peak identification.  With the air conditioning on and air
intake set to re-circulate, the in-vehicle concentrations of
UFP, PM2.5 and PAHs were 6 times lower than those
measured simultaneously on the highway.  In contrast, the
concentration of CO and CO2 increased by a factor of 5
inside the vehicle.

Traffic-related pollutant spatial gradients were
investigated across communities by collecting
measurements in parks.  A total of 19 parks were visited
on two separate occasions that ranged in distances from
10-70 km from the downtown core.  In order to compare
measurements between days, the ratio of measurements
taken at a centralized site in downtown Toronto was
compared to the field measurement in the park.  As the
distance from the downtown core increased, the ratios
between the field measurements and centralized
measurement decreased for UFP and PM2.5.  In addition,
the UFP and PM2.5 concentrations measured in the parks
were highly correlated to wind direction and proximity to
high traffic roads within the studied communities.  A
correlation between distance and CO and CO2
concentrations was not observed.

11I.2
Emissions from an ocean going, crude oil vessel. HARSHIT
AGRAWAL, William W. Welch, Abhilash Nigam, J. Wayne
Miller, David R Cocker III, University of California Riverside,
CE-CERT.

Ocean-going vessels are significant sources of
anthropogenic emissions yet emission data from these
sources remains scarce.  Tankers are one of the most
important ocean-going vessels and the goal of this
research was to measure the full slate of criteria and
greenhouse gas emissions from a crude oil tanker for ISO
cycle and also for actual real-time operation of the vessel.

Measurements were made following both the standard
certification cycles normally used for inventories and
during the actual activity of moving crude from the
VLCC to the refinery. Methods for sampling and analyses
of the gases conformed to the requirements of ISO 8178
-1. PM measurement was done by modified ISO 8178-1
cycle. The emissions of particulate matter (PM), criteria
gases (NOx, SO2 and CO) and carbon dioxide are
reported.  Additional speciation of gas-phase
hydrocarbons and particulate matter (including elemental
and organic carbon, sulfate, and metals) will be presented
for the main and auxiliary diesel engines and for the
boiler.  Real-time measurement of gases and PM
emissions was conducted for the actual operating
activities of the vessel, for example maneuvering in and
out the port, voluntary speed reduction (VSR), and the
lightering of oil.

The main engine and boiler on this vessel operated on
heavy fuel oil (HFO) while the auxiliary engine operated
on marine gas oil (MGO). PM from main engine was
comprised of 70 to 80% sulfate, 15% organic carbon (OC)
and <5% elemental carbon (EC).   PM emissions per
kilowatt-hour from the auxiliary engine were about 5% of
the PM emissions from the Main engines. Complete
chemical characterization of emissions for different
engines will be presented.
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11I.3
The Effects of Meteorological Conditions upon Infiltration
of Outdoor Particles into Residential Building with Shelter-
In Place. INTAEK HAHN, National Research Council Senior
Research Associate, US EPA, Russell W. Wiener, National
Homeland Security Research Center, US EPA.

A field study to investigate and understand the
mechanisms involved in infiltration processes of outdoor
particles (of 0.02 micrometers to 1 micrometer) into a
residential building has been conducted. Using the
simultaneous and continuous real-time total number
concentration time series data measured at multiple
outdoor and indoor locations, the infiltration flux rates are
calculated for various indoor sites by the time-series
analysis method of cross-correlation.  In order to examine
how the meteorological factors may affect the infiltration
flux rates, characterization of the infiltration rates at a
given location and their relationships with a number of
meteorological variables has been performed.  In
particular, parameterization of the infiltration rate as a
function of wind speed is achieved.  The relationships
between the infiltration rates and other meteorological
parameters such as the outdoor/indoor temperature and
the relative humidity are also investigated.  The effects of
the wind speed upon the indoor/outdoor particle
concentration ratios are also presented by modeling the
association between the infiltration velocity and the
concentration ratio.  In addition, the effectiveness of a
protective shelter-in place inside the building has been
analyzed by calculating the infiltration times into the
shelter-in place and establishing their relationships with
the same meteorological variables.  Some of the major
results are:
(1) The elevated wind speed (u) results in the increase in
infiltration flux rate (Q) in accordance with a power law
function; i.e. Q = f (ua) with the power-law coefficient, a,
ranging from 1 to 2.
(2) The above empirical relationships suggest that the
various walls of the building exhibit the characteristics of
different infiltration processes or mechanisms.
(3) The most dominant meteorological parameter that
affects the infiltration flux rate is the wind speed, with the
wind angle, the temperature, and the relative humidity
showing weak or no apparent influence.

11I.4
Personal Exposure to Trace Organics in Fine Particulate
Matter. GREGORY BRINKMAN, Michael P Hannigan, Jana
B Milford

Studies have shown that personal exposure to fine
particulate matter (PM2.5) can differ significantly from
ambient PM2.5.  The research described in this
presentation includes personal PM2.5 exposure samples
from seven different individuals for a total of 64 samples.
Subjects wore cyclone filter samplers loaded with quartz
and PTFE filters in the breathing zone for 24-hour
periods.  Several of the samples were seeded with extra
time in source-specific microenvironments such as
restaurants and bars with cigarette smoking.  Activity logs
were kept by the subjects to keep track of locations and
activities that provide information regarding potential
sources of PM2.5.

The quartz filters were used to quantify bulk elemental
and organic carbon using thermal optical transmittance,
and trace organic species using chemical extraction and
GC-MS.  The PTFE filters were used to quantify total
PM2.5 mass and elements using ICP-MS.  Results are
presented for the bulk carbon, mass, and trace organic
analysis.  Trace organic speciation can be helpful for
determining the sources of PM2.5 due to the presence of
marker species that are emitted predominantly by a single
type of source.  Correlations between the subjects'
activities and concentrations of particular species are
presented.
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11I.5
Seasonal variation of ultrafine particle events in ambient
atmosphere at Gwangju, Korea. JIYEON PARK, Jae-Seok
Kim, Jihyun Kwak, Youngju Heo, Gangnam Cho, Kihong Park,
Gwangju Institute of Science and Technology, Gwangju, Korea.

Fine and ultrafine particles in the ambient atmosphere are
of interest because of their effect on the earth's radiation
budget, visibility impairment, and human health. We are
particularly interested in ultrafine particles (<~100 nm)
having higher reactivity and toxicity due to their enhanced
surface area-to-volume ratio. These particles are emitted
directly from various sources or formed in the ambient
atmosphere by gas-to-particle conversion process. In this
study, continuous measurements of particle size
distributions from 3 to 80 nm by the Nano SMPS, and
from 15 to 600 nm by the Regular SMPS have been
conducted in four seasons at Gwangju, Korea.
Simultaneous measurements of nitrogen oxides, carbon
monoxide, ozone, and meteorological data were made.
Furthermore, elemental and morphological analyses of
ultrafine particles were carried out off-line on distinct
ultrafine event days to better understand possible sources
of ultrafine particles and their formation and growth. The
sampling site is located ~1.8 km from Hanam industrial
complex, and the sampling inlet (PM2.5) is placed on the
roof of a four-story building. The site is also influenced
by traffics, residential heating, and agricultural burning
from nearby highway, residential/commercial areas, and
agricultural area. Ultrafine particle events were classified
into four types according to size ranges having high
particle number concentrations and hypotheses on the
possible causes for the enhanced particle numbers
(Watson et al., 2006): (1) 10 to 30 nm nucleation event,
(2) 10 to 30 nm or 50 to 80 traffic event; (3) 10 to 30 nm
photochemical event, and (4) 50 to 80 residential heating
event. In the traffic event, peak times of N(10-30 nm) or
N(50-80 nm) coincided with peak times of NOx, while in
the nucleation or photochemical events, peak times of N
(10-30 nm) were not consistent with those of NOx or CO.
The residential heating event was mostly observed in fall
and winter, while the photochemical event was observed
in summer.

John G. Watson, Judith C. Chow, Kihong Park, and
Douhlas H. Lowenthal (2006) J. Air & Waste Manage.
Assoc., 56,417-430

11I.6
High-time Resolution Observation of Ultrafine Particle Size
and Number Concentrations in an Urban Area. CHEOL-
HEON JEONG, Greg J. Evans, University of Toronto.

Traffic exhausts influence the number concentration of
ultrafine particles and might cause severe air quality
problems.  High time resolution measurements are needed
to measure rapidly changing concentrations of ultrafine
particles on roads and in their vicinity.

The high-time measurements of particle size and number
concentrations have been conducted by using a Fast
Mobility Particle Sizer (FMPS, TSI 3091) and an
Aerodynamic Particle Sizer (APS, TSI 3321) since
January 2006 at a roadside building in downtown
Toronto.  The FMPS using multiple low noise
electrometers measured particles from 5.6 to 560 nm in 32
channels at one second.  The high-time resolution data
provide the ability to detect rapid changes in particle
number and size distributions.  The size and number
concentrations were also measured by a Scanning
Mobility Particle Sizer (SMPS) consisting of a Nano-
Differential Mobility Analyzer (Nano-DMA, TSI 3085)
and a Water-based Condensation Particle Counter
(WCPC, TSI 3786).  Other co-located measurements
included SO2, NOx, O3, and meteorological variables
during the sampling period. In order to determine the size
distribution of nonvolatile fraction, ambient particles were
also analyzed by the SMPS equipped with a thermal
denuder at temperatures from 80oC to 300oC.

Significant discrepancies in both particle numbers and
size distributions between the FMPS and the SMPS were
observed mainly due to diffusion losses in the SMPS
system.  This result suggests that the use of high-time
resolution FMPS data can be used to better characterize
dynamically evolving particle number and size
distributions in the roadside environment.  Based on the
FMPS data over 14 months, seasonal and diurnal
variations in the particle number and size distributions
will be presented.  Moreover, local particle nucleation
events and regional nucleation/growth events will be
characterized and compared with gaseous pollutants as
well as meteorological parameters.  The results will be
useful to obtain a better understanding of roadside particle
dynamics.
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11I.7
Daily Variation in The Properties of Urban Ultrafine
Aerosol: Physical Characterization and Volatility.
KATHARINE MOORE, Zhi Ning, Leonidas Ntziachristos,
Constantinos Sioutas, University of Southern California; James
J. Schauer, University of Wisconsin, Madison, WI.

A summer air quality monitoring campaign focusing on
the evolution of ultrafine (less than 180 nm in diameter)
particle concentrations was conducted at an urban site in
Los Angeles from June through July 2006.  Previous
observations suggest that ultrafine aerosol at this site are
generally representative of the Los Angeles urban
environment.  Continuous and intermittent gas and
aerosol measurements were made over 4 weeks with
consistent daily meteorological conditions.  Monthly
averages of the data suggest the strong influence of
commute traffic emissions on morning observations of
ultrafine particle concentrations.  By contrast, in the
afternoon our measurements provide evidence of
secondary photochemical reactions becoming the
predominant formation mechanism of ultrafine aerosols.
The ultrafine number concentration peak occurs in the
early afternoon, before the maximum ozone concentration
is observed.  The source of this offset is unknown and
requires further investigation.  It is possible that the
chemical mechanisms responsible for secondary organic
aerosol formation evolve as atmospheric conditions
change and/or secondary semi-volatile components of the
aerosol re-volatilize due to the elevated peak temperatures
observed (ca. 30 to 35 degrees C) combined with the
increased atmospheric dilution during that time.
Measurements of the volatility of the ultrafine aerosol are
consistent with this interpretation as overall volatility
increases in the afternoon by up to 50 percent by volume
for selected initial particle diameters.  There is also less
evidence of external mixing as the non-volatile particle
fraction decreases in the afternoon.  Simultaneous
observations of aerosol composition are consistent with
this interpretation.

11I.8
Seasonal Variability of Aerosol Optical Properties in a
Mediterranean Coastal Zone. AUROMEET SAHA, Texas
A&M University; Marc Mallet, Laboratoire d'A

Aerosol optical properties were continuously measured in
the French Mediterranean coastal zone covering one
complete seasonal cycle in 2005-2006. BC mass
concentration, absorption and scattering coefficients,
columnar aerosol optical depth (AOD), number-size
distributions of fine and coarse particles were measured,
along with the surface meteorological parameters. Large
surface BC concentrations and high values of scattering
coefficients occurred during winter months, followed by
lower values during spring and summer. The columnar
aerosols showed different seasonal behavior, with high
AOD values occurring during the summer months, and
low to moderate values prevailed during the rest of the
period. Monthly mean AOD at mid visible wavelengths
ranged between ~0.1 and 0.34. The Angstroms coefficient
(estimated from the AOD spectra) remained high (<1.2)
during the entire study period, thereby indicating the
relative dominance of fine particles. The surface single
scattering albedo at 525 nm was in the range from 0.7 to
0.8, thereby indicating the dominance of absorbing
aerosols over this region.
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11I.9
Aerosol Light Absorption and Scattering at Four Sites in
and Near Mexico City: Comparison with Las Vegas, Nevada,
USA. GUADALUPE PAREDES-MIRANDA, W. Patrick
Arnott,  University of Nevada - Reno and Desert Research
Institute; Nancy A. Marley, Jeffrey S. Gaffney, University of
Arkansas.

Four photoacoustic spectrometers (PAS) for aerosol light
scattering and absorption measurements were deployed in
and near Mexico City in March 2006 as part of the
Megacity Impacts on Regional and Global Environments
(MIRAGE). The four sites included: an urban site at
Instituto Mexicano del Petroleo (IMP); a suburban site at
the University of Tecamac; a rural site at La Biznaga
ranch; and a site at the Paseo de Cortes, on the saddle
between the volcanoes Popocatepetl and Iztaccihuatl. A
similar campaign was held in Las Vegas, Nevada, USA in
January-February, 2003.  The IMP site gave in-situ
characterization of the Mexico City plume under
favorable wind conditions while the other sites provided
characterization of the plume, mixed in with any local
sources. The PAS used at IMP operates at 532 nm, and
conveniently allowed for characterization of gaseous
absorption at this wavelength as well.  Instruments at the
second and third sites operate at 870 nm, and the one at
the fourth site at 780 nm. Light scattering measurements
are accomplished within the PAS by the reciprocal
nephelometery method.  In the urban site the aerosol
absorption coefficient typically varies between 20 and
180 Mm-1 during the course of the day and significant
diurnal variation of the aerosol single scattering albedo
was observed probably as a consequence of secondary
aerosol formation. Comparisons with TSI nephelometer
scattering at the T0 site will be presented. We will present
the diurnal variation of the scattering and absorption as
well as the single scattering albedo and fraction of
absorption due to gases at the IMP site and compare with
Las Vegas diurnal variation. Mexico City breaths more
during the course of the day than Las Vegas, Nevada in
part because the latitude of Mexico City resulted in more
direct solar radiation. Further insight on the
meteorological connections will be discussed.

11I.10
Interactions between boreal wildfire and urban emissions.
KEITH BEIN, Yongjing Zhao, Anthony Wexler, University of
California Davis; Murray Johnston, University of Delaware.

A suite of particulate, gaseous and meteorological
measurements during the Pittsburgh Supersite experiment
were used to characterize the impact of the 2002 Quebec
wildfires on pollutant concentrations and physical and
chemical processes dominant in the region.  Temporal
shifts in the size distribution of wildfire particles -
isolated using single particle mass spectrometry data -
combined with CO, NOx and O3 mixing ratios identified
two separate periods (Periods I and II) when the
measurement site was directly impacted by plumes of
unprocessed wildfire emissions; e.g. increases in ultrafine
wildfire particles, CO and NOx concomitant with a
decrease in O3 from intra-plume NOx titration.
Carbonaceous particle size distributions predominantly
associated with vehicular emissions, PM2.5 sulfate and
nitrate mass concentration and SO2 mixing ratio resolved
individual components of local and regional sources.
Single particle signatures indicated a period of intense
atmospheric processing following the arrival of
unprocessed wildfire emissions during Period II which
caused rapid growth of the ultrafine mode due to
simultaneous sulfate and secondary organic mass
accumulation.  Satellite imagery, HYSPLIT trajectories
and radiosonde data characterized transport of wildfire
emissions from the Quebec fires down into the Pittsburgh
air shed.  Although the emissions detected during the first
period were directly transported to the site by strong
northerly flow coupled to high pressure subsidence, the
emissions during Period II were observed to arrive from
the east as a small section of the westerly advected plume
was drawn back inland.  Vertical HYSPLIT trajectories
were used to estimate an injection rate on the order of
1.6E18 wildfire particles/s for Period I, roughly
equivalent to emissions from about 50 coal fired power
plants or 500,000 vehicles.
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12E.1
Trends in Black Carbon Concentrations and Emission
Factors from Diesel Vehicles in California. THOMAS W.
KIRCHSTETTER, T. Novakov, Shaheen Tonse, Lawrence
Berkeley National Laboratory; Jeffery Aguiar, University of the
Pacific; David Fairley, Bay Area Air Quality Management
District.

We derived ambient black carbon (BC) concentrations
and estimated emission factors for diesel vehicles using
archived Coefficient of Haze (COH) data that was
routinely collected beginning in 1967 at many locations
throughout the San Francisco Bay Area. COH values are a
measure of the attenuation of light by particles collected
on a white filter and are proportional to BC
concentrations measured using the conventional
aethalometer. Monthly averaged BC concentrations are up
to five times greater in winter than summer, and,
consequently, so is the population's exposure to BC. The
seasonal cycle in BC concentrations is similar for all Bay
Area sites, most likely due to area-wide lowering of the
atmospheric inversion height and thus decreased pollutant
dispersion during wintertime. A strong weekly cycle is
also evident, with weekend concentrations significantly
lower than weekday concentrations, consistent with
decreased diesel traffic volume on weekends. The weekly
cycle suggests that, in the Bay Area, diesel vehicle
emissions are the dominant source of BC aerosol. Despite
the continuous increase in diesel fuel consumption in
California, annual Bay Area average BC concentrations
decreased by a factor of ~3 from the late 1960s to the
early 2000s. Diesel BC emission factors, based on
estimated annual BC concentrations, diesel fuel
consumption data and a study of on-road diesel vehicle
BC emissions, decreased from >10 g per kg in the late
1960s to <1 g per kg after 2000. Reductions in the BC
emission factor correspond to major milestones in
improved engine technology, emission controls and
changes in diesel fuel composition.

12E.2
Reconciling Emission Factors of PM Species Emitted by
Vehicles in Freeways and Roadway Tunnel Environments.
Zhi Ning, Harish C. Phuleria, MICHAEL D. GELLER,
Constantinos Sioutas*, University of Southern California.

Individual organic compounds such as hopanes and
steranes (originating in lube oil), selected polycyclic
aromatic compounds (PAHs) (generated via combustion),
and trace metals found in particulate emissions from
vehicles have proven useful in source apportionment of
ambient particulate matter.  Currently, little ambient data
exists for a majority of these species.  Three sampling
campaigns have been carried out in four different
environments with similar ambient conditions:  a gasoline
only freeway, a heavy-duty diesel influenced freeway
(~20% diesel), a gasoline only tunnel, and a mixed-
vehicle (~4% diesel) tunnel.  Trace organic species in the
size-segregated ultrafine (<0.18 micro-meters) and
accumulation (0.18 - 2.5 micro-meters) particulate matter
(PM) modes were measured with a high volume sampler.
Using the incremental increase of CO2 over the
background as an indication of the dilution ratio of
vehicle exhaust to ambient concentrations, this study
attempts to relate organic and trace metal species
concentrations measured in tunnels with those next to
freeways.  Hopanes and steranes as well as high
molecular weight PAHs such as benzo(ghi)perylene
(BgP) and coronene levels are found comparable near the
freeways, while elemental carbon (EC) and lighter
molecular weight PAHs are elevated near I-710 compared
to CA-110. Very good agreement is observed between
CA-110 and LDV tunnel emission factors as well as I-710
measurements and corresponding reconstructed emission
factors from the tunnel for hopanes and steranes as well as
heavier PAHs such as BgP and coronene. In addition to
the organic compounds, emission factors for trace metals
in ultrafine and fine particles were also determined. Good
agreement with the reconstructed emission factors from
other studies was observed.  This study demonstrates the
effective use of CO2-estimated dilution to associate
assorted vehicle-emitted PM bound compounds in distinct
vehicle-dominated environments.
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12E.3
On-Road Measurement of Gasoline and Diesel Vehicle
Emission Trends. George Ban-Weiss, John McLaughlin,
ROBERT HARLEY, University of California, Berkeley;
Thomas Kirchstetter, Melissa Lunden, Lawrence Berkeley
National Laboratory; Anthony Strawa, NASA.

Gaseous and particle-phase pollutants were measured
during summer 2006 at the Caldecott tunnel in the San
Francisco Bay area. Measurements were made in two
separate tunnel bores with high traffic volumes: the first
bore was reserved for light-duty (LD) vehicles, and the
second bore carried a mix of LD passenger vehicles and
heavy-duty (HD) diesel trucks. Particulate matter
(measured gravimetrically as PM2.5) and nitrogen oxide
(NOx) emissions decreased for both LD and HD vehicles,
compared to previous measurements made at the same
location in 1997. For NOx, the decrease in LD vehicle
emissions was larger than for HD vehicles (67 vs 27%).
In contrast, HD vehicle emissions of PM2.5 decreased
more than LD vehicle emissions (56 vs 36%). Black and
organic carbon measured using thermal optical analysis
methods accounted for similar fractions of PM2.5 in both
1997 and 2006, with a higher BC fraction in diesel
exhaust as expected. Diesel exhaust is now the dominant
source of NOx emissions, accounting for ~2/3 of total on-
road vehicle emissions in California. High time-resolution
(1 Hz) measurements of CO2, NOx, and black carbon
were used to calculate emission factors from individual
HD truck exhaust plumes. These data allow us to describe
the distributions of HD diesel vehicle contributions to
fleet-average emissions. Light scattering and absorption
of PM emissions were measured simultaneously by cavity
ring-down spectroscopy to assess the optical properties of
vehicle exhaust emissions, in relationship to mass
emission rates described above.

12E.4
Commonalities between Nonroad and Onroad Diesel
Emissions. HARSHIT AGRAWAL, Abhilash Nigam,
Varalakshmi Jayaram, Ajay Chaudhary, Kent Johnson, William
W. Welch, Wayne Miller, David Cocker, University of
California-Riverside, CE-CERT; Aniket Sawant (currrently at
Johnson Matthey Inc.); Sandip Shah (currently at Ford Motor
Company).

The promulgation of increasingly stringent emissions
regulations for on-road heavy-duty diesel vehicles has
brought the relatively unregulated nonroad sources into
sharper focus. These sources include marine engines,
locomotives, yard-tractors, heavy-duty diesel trucks, and
jet aircraft.  There exists a need to characterize and
quantify emissions across multiple nonroad sources, with
the objective of understanding the relative contributions
of each to local and regional inventories. Case studies for
PM and NOx emissions from each source type will be
used to explore their similarities and differences.  For
example, the relative carbonyl emission (formaldehyde-
acetaldehyde-acrolein) rates from partial oxidation across
all sources and engine loads were found to be quite
similar.  However, elemental carbon and organic carbon
emissions were found to vary widely by engine type and
load.

The transportation industry is a major contributor to
emissions of pollutants that are typically regulated by
state and/or federal agencies. Emission indices for engines
involved in the transportation and distribution of
commercial goods will be evaluated on the basis of per
ton per mile of goods moved.  This information,
combined with CO2 emissions, is used to identify the
most efficient transport of goods in terms of overall
emissions inventory.
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12E.5
Megacity Polycyclic Aromatic Hydrocarbon Exposure,
Emissions, and Transformations in Mexico City. LINSEY C.
MARR, Dwight A. Thornhill, Mei Jiang, Virginia Tech; Katja
Dzepina, Jose L. Jimenez, University of Colorado; Janet Arey,
University of California at Riverside; Scott C. Herndon,
Timothy B. Onasch, Ezra C. Wood, John T. Jayne, Charles E.
Kolb, Aerodyne, Inc.; Berk Knighton, University of Montana;
Miguel A. Zavala, Luisa T. Molina, Massachusetts Institute of
Technology.

The rapid proliferation of megacities and their air quality
problems is producing unprecedented air pollution health
risks and management challenges. Through three separate
field campaigns in Mexico City between the years 2002
-2006, we have measured emissions, concentrations,
transformation, and spatial and temporal variability of
particulate polycyclic aromatic hydrocarbons (PPAHs),
which are potent carcinogens. The use of a
photoionization aerosol sensor allows fast, sensitive
quantification of total PPAHs. Median total PPAH
concentrations along Mexico City's roadways range from
60 to 910 ng m-3. These levels are approximately five
times higher than concentrations measured in the United
States and among the highest ambient values reported in
the literature. Through on-road measurements using the
Aerodyne Mobile Laboratory, we generate the first
estimates of PPAH and black carbon emissions from
motor vehicles in Mexico City, 57 +/- 6 and 1700 +/- 200
metric tons per year, respectively. The ratio of PPAHs to
aerosol active surface area is much higher along roadways
and in other areas of fresh vehicle emissions, compared to
ratios measured at sites influenced more by aged
emissions or noncombustion sources. Ambient PPAH
concentrations exhibit a strong diurnal pattern; they
typically peak at ~100 ng m-3 during the morning rush
hour and then rapidly decrease to a steady daytime level
of <20 ng m-3. Intercomparison of three PPAH methods -
photoionization, integrated filters, and Aerosol Mass
Spectrometry - reveals that fresh combustion-generated
particles are rapidly coated by secondary aerosol during
the mid-morning hours. Poor intersite correlations of
PPAHs among six sites suggest that local sources
dominate ambient levels and that a single regional-scale
concentration cannot be used to represent exposure. The
results of this research can be used to help develop control
strategies for PPAHs and to conduct risk assessments of
exposure to ambient particles in megacities.

12E.6
Abrasion Particles Produced by Road Traffic. NICOLAS
BUKOWIECKI, Peter Lienemann, Christoph N. Zwicky,
Matthias Hill, Brigitte Buchmann, Robert Gehrig, Empa -
Materials Science and Technology; Markus Furger, Andre
Prevot, Urs Baltensperger, Paul Scherrer Institut.

Particle emissions of road traffic are generally associated
with exhaust emissions only. However, recent studies
performed in Switzerland identified a clear contribution
of non-exhaust emissions to the PM10 load of the ambient
air. These emissions are expected to consist of particles
from the abrasion of paving, tires, brakes and clutches and
are predominately found in the coarse mode fraction of
the ambient aerosol (aerodynamic particle diameter 2.5
-10 micrometer). However, quantitative information about
the contributions of the individual abrasion processes is
scarce up to now. It is of particular interest to know
whether abrasion emissions from paving or from vehicles
are dominating the non-exhaust PM10 contribution. This
would be necessary for effective PM10 reduction
scenarios. In Switzerland, the emissions of road traffic
abrasion particles into the ambient air are currently
characterized in the project APART (Abrasion PARTicles
produced by road traffic), funded by the Swiss Federal
Roads Authority (ASTRA) and the Swiss Federal Office
for the Environment (BAFU). The project aims at finding
the contribution of the non-exhaust sources to total traffic-
related PM10 and PM2.5 for different traffic conditions,
by determining specific elemental fingerprint signatures
for the various sources. This is achieved by hourly
elemental mass concentration measurements in three size
classes (2.5-10, 1-2.5 and 0.1-1 micrometers) with a
rotating drum impactor (RDI) and subsequent synchrotron
radiation X-ray fluorescence spectrometry (SR-XRF). To
quantify the different source contributions, the elemental
fingerprint measurements are embedded into a large set of
aerosol, gas phase, meteorological and traffic count
measurements. First results show elevated coarse mode
(2.5-10 micrometer) mass concentrations for a range of
trace elements (in particular Fe, Sn, Sb, and Ba) at a
traffic-rich measuring site in Zurich (Switzerland),
compared to the respective urban background. These
elements are thus likely fingerprints for abrasion particles
and will be used for a source apportionment and emission
factor calculations.
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13E.1
Physical And Chemical Characterizatics Of Ultra-Fine And
Accumulation Mode Particles Near The Los Angeles Port.
MOHAMMAD ARHAMI, Andrea Polidori, Constantinos
Sioutas, University of Southern California.

During the spring of 2007 a diffusion charger (DC), a
photoelectric aerosol sensor (PAS), a condensation
particle counter (CPC) and a scanning mobility particle
sizer (SMPS) were operated at an outdoor urban site to
obtain real-time particle surface area, particle-bound
polycyclic aromatic hydrocarbons (PAHs), particle
number concentration and aerosol size distribution data,
respectively. Hourly outdoor fine particulate matter
(PM2.5), organic carbon (OC), elemental carbon (EC),
ozone (O3), carbon monoxide (CO) and nitrogen oxides
(NO, NO2 and NOX) concentrations were also measured.
The selected outdoor site was located in Long Beach, CA,
in the Los Angeles port area, about one mile from a major
freeway and right across a major power plant. Integrated
3-hr filter samples were concurrently collected throughout
the study and analyzed for the total concentration of
PAHs by gas chromatography/mass spectrometry (GC/
MS). Thus, the PAS signal was directly correlated to the
total ambient PAH concentration. Diurnal variations of all
measured particulate and gaseous species, important
reduced variables derived from the primary information
provided by the instruments employed in this study (e.g.
PAS/DC and DC/CPC) and correlations between all
measured variables will be discussed in detail to provide
new insights about the chemical and physical
characteristics of the sampled aerosol in both the
nucleation and the accumulation modes. This work was
conducted as part of the Southern California Particle
Center (SCPC) activities. The overall objective of the
SCPC is to investigate the underlying mechanisms that
produce the health effects associated with exposure to
PM, and to understand how toxic mechanisms and
resulting health effects vary with the source, chemical
composition and physical characteristics of PM.

13E.2
A Comparison of Particles at Multiple Locations in Jakarta,
Indonesia and Los Angeles, California. DANE
WESTERDAHL, University of California at Los Angeles; Scott
Fruin, Constantinos Sioutas, University of Southern California;
Manisha Singh, TSI.

INTRODUCTION
Jakarta is one of the most polluted cities in the world.

Air quality in this city of 12 million people is heavily
impacted by intense vehicular traffic whose emissions are
largely uncontrolled.  Los Angeles is a US city of similar
size and population with polluted air.  The residents of
both cities are likely to suffer health consequences of the
polluted air they breathe.  This paper will report on the
nature of particles measured in Jakarta and compare them
with similar measurements made in Los Angeles.

METHODS
Particle monitoring instrumentation, including an

ultrafine particle counter, a Scanning Mobility Particle
Sizer Spectrometer, an Aerodynamic Particle Sizer
Spectrometer, a black carbon analyzer, and a beta
attenuation monitor, were operated in Jakarta during June
and July of 2005.  PM 2.5 mass was also reported by a
nephalometer.  These instruments produced time-resolved
observations at residential, urban near-roadway locations
and at a site distant from urban traffic.   Similar
instrumentation was operated at several locations in the
Los Angeles area as part of the US EPA-funded Supersite
between 2002-2005.  Data-Merge software from TSI was
employed to evaluate the number and mass distribution of
particles in the size range from 10 nm to 10 um.

RESULTS AND CONCLUSIONS
The instrumentation produced data with temporal

resolution which allows evaluation of the impacts of
vehicular activity and an opportunity to compare the
results of various methods that report particle mass.
Particles smaller than 1 micron diameter account for most
of the particle mass at the urban Jakarta sites. The site
approximately 20 km from densely urban Jakarta retained
high levels of very fine particles and black carbon,
indicating a regional impact of urban activities while Los
Angeles sites often contain a considerable portion of their
mass in particles larger than 1 micron.

Copyright © 2007 by the American Association for Aerosol Research (AAAR).
AAAR hereby grants contributing authors full rights to use of their own abstracts.



Atmospheric Aerosols: Urban2007 AAAR Annual Conference Abstracts

13E.3
Particle Volatility in the Vicinity of a Freeway with Heavy-
duty Diesel Traffic. SUBHASIS BISWAS, Leonidas
Ntziachristos, Katharine F. Moore, Constantinos Sioutas,
University of Southern California.

During February-March 2006, a major field sampling
campaign was conducted adjacent to the interstate 710 (I
-710) freeway in Los Angeles, CA.  I-710 has high traffic
volume (ca. 11,000 vehicles h-1) and a high percentage
(17-18%) of heavy duty diesel vehicle (HDDV) traffic.
The volatility of ambient particles of 20,40, 80 and
120nm in diameter was investigated using a Tandem
Differential Mobility Analyzer (TDMA) at two locations -
close to the freeway (10m) and approximately 150m
downwind. The smallest particles (20nm) are largely
volatile at both locations. Larger particles, (e.g., greater or
equal to 40nm) showed evidence of external mixing, with
non-volatile fraction increasing with particle size. Particle
volatility increased with decreasing ambient temperature.
The HDDVs contribute to relatively larger non-volatile
particle number and volume fractions and greater external
mixing than earlier observations at a pure light-duty
gasoline vehicle freeway [ Kuhn et al., 2005, Atmospheric
Environment 39, 7174-7166]. Finally, the fraction of the
externally mixed soot particles decreased as the
downwind distance increased from the I-710, due to
atmospheric processes such as vapor adsorption and
condensation as well as particle coagulation.

Atmospheric Environment, 41 (2007): 3479-3493.

13E.4
The Morphology of Ultrafine Particles on and Near Major
Freeways. Teresa L. Barone, Oak Ridge National Laboratory;
YIFANG ZHU, Texas A&M University - Kingsville,.

Higher total particle number concentrations are present
near major freeways than in community air in Los
Angeles, CA.  For particles in different size ranges,
distinct number concentration decay characteristics were
found with distance from freeways.  Morphological
analysis of ultrafine particles with distance from a
freeway may give insight on the processes involved in
altering the number-size distribution.  The objective of
this study is to systematically investigate ultrafine particle
morphologies in roadway micro-environments and
provide insight into their compositions and associated
mechanisms that affect their transport and transform away
from roadways.

Samples were collected while driving on the I-405 (~5%
diesel trucks) and I-710 (~ 25% diesel trucks) freeways in
April 2006 and were also collected 30, 60, and 90 m
downwind of I-405.  Freeway aerosols were size selected
and passed through a nano-aerosol sampler and collected
on a TEM grid for morphology analysis.  Typical
observed morphologies included aggregates, spheres,
irregularly shaped particles, and particles with multiple
inclusions. More than 90% of 50 nm opaque particles
were surrounded by a transparent (probably highly
volatile) material.  This suggests that much of these
particles were heterogeneously internally mixed.  The
fraction of aggregates encapsulated by transparent
material measured 90 m downwind of I-405 was
significantly less than the fraction measured on the
freeway (p < 0.001).  Because aggregates are a primary
aerosol (directly emitted), this may indicate that
secondary aerosol (formed in the atmosphere) becomes
more prevalent with increasing distance from the freeway.
The fraction of particles with multiple inclusions
measured 90 m downwind of I-405 was significantly
greater than the fraction measured on the freeway (p <
0.001).  The increase in the number of particles with
multiple inclusions with increasing distance from the
freeway suggests that dilution does not prevent particles
from colliding and merging which may alter the particle
size distribution.
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13E.5
Investigation on on-road ultrafine and submicron particles
by combining 1-s time-resolution data obtained from a Fast-
Mobility-Particle-Sizer and a Photoacoustic Instrument.
XIAOHONG YAO, Andrew J. Knox, Greg J. Evans, University
of Toronto; Jeffrey R. Brook, Environment Canada.

On-road ultrafine (<100 nm) and submicron particles
mainly originate from nucleation processes, primary
vehicular emissions and background particles. Some
freshly nucleated particles in vehicular plumes rapidly
grow to large particles via gas-particle condensation and
particle-particle coagulation while most nucleated
particles evaporate and/or are scavenged by coagulation.
These processes occur on the order of seconds or even
less than 1-s. Thus, high time-resolution instruments are
demanded for studying these rapidly varying particles.
The Fast-Mobility-Particle-Sizer and the Photoacoustic
Instrument can yield a 1-s particle spectrum and a 1-s BC
concentration, respectively. Combining simultaneous
measurements made by the two instruments allows for the
isolation of the on-road particles freshly emitted and/or
formed from background particles and for studying
transformation of particles and/or the influence of
different vehicle operating conditions on particle
concentration and particle size distribution. Two-months
of continuous measurements made by the two instruments
at a roadside site in Toronto were used to investigate size
distributions and transformation of on-road particles. The
results show that the two instruments simultaneously
detected vehicular emission spikes, which contributed up
to 10% of the total particle number concentration and BC
concentration during daytime on weekdays. The number
and volume size distributions of on-road particles emitted
from various vehicle types operating under different
conditions are presented. Bi-modal number size
distributions of ultrafine particles with two modes at 9-11
nm and 15-50 nm were frequently detected in spikes. The
tri-modal number size distributions with modes at 9-11
nm, 15-50 nm and 60-90 nm were less frequently detected
in spikes. The number and volume concentrations
normalized by BC concentrations are used to investigate
the difference between particle emission characteristics of
different vehicle types. Variations of concentrations and
size distributions of on-road particles in spikes are also
discussed in terms of the transformation of these particles.

13E.6
Relative Toxicity Of Size-Fractionated Particulate Matter
Obtained At Different Distances From A Highway. Seung-
Hyun Cho, James R Lehmann, Q Todd Krantz, John McGee,
Mary J Daniels, Donald L Doerfler, M IAN GILMOUR, U.S.
Environmental Protection Agency, National Health
Environmental Effects Research Laboratory.

Epidemiological studies have reported an association
between proximity to highway traffic and increased
respiratory symptoms. This study was initiated to
determine the contribution of ambient particulate matter
(PM) to these observed effects. Ambient PM was
collected for 2 weeks using a three-stage (ultrafine: < 0.1
micro-meter; fine: 0.1-2.5 micro-meter; and coarse: 2.5
-10 micro-meter) high-volume impactor at two different
locations: 20 meter (Near-Road: NR) and 300 meter (Far-
Road: FR) from an interstate highway in Raleigh, NC.
Collected samples were sonicated in methanol, and
resulting PM suspensions concentrated by evaporation,
diluted in physiological sterile saline and analyzed by
ICP-AES. Female CD-1 mice were intratracheally
instilled with saline, 25 or 100 micro-gram of each size
fraction, then assessed for airway reactivity to
methacholine and markers of lung injury and
inflammation at 4 and 18 hours post-instillation. In both
the NR and FR samples, fine particles comprised
approximately 55% of total PM mass while coarse and
ultrafine contributed 30% and 15%, respectively. Total
PM mass was 18% more in NR than FR. Higher
concentration of certain elements [Ba, Ca, Cr, Cu, Fe, Pb,
Sb, SiO2, Ti, Zn (< 50%); Al, Mn, Sr (< 30%)] was
measured in NR than FR suggesting potential for
increased toxicity of NR PM. Pulmonary endpoints
(neutrophils, IL-6, MIP-2, TNF-alpha, methacholine
reactivity) showed that coarse PM was associated with the
greatest effects, which were independent of collection
distance from the highway. By comparison, fine and
ultrafine PM-exposed animals and saline-control animals
exhibited minimal adverse effects. These results support
previous work, which has shown that on a mass basis,
coarse ambient PM produces greater inflammatory
responses than fine and ultrafine ambient PM, and in this
instance distance from production source did not
significantly enhance pulmonary toxicity. (This abstract
does not reflect EPA policy.)
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14E.1
Intra-community variability in ultrafine particle number
concentrations in an urban mixed environment.
KATHARINE MOORE, Payam Pakbin, Constantinos Sioutas,
University of Southern California; Margaret Krudysz,
University of California at Los Angeles.

Ambient particulate matter concentrations in a community
are typically characterized with the hourly or daily
average PM2.5 mass at a single site.  These observations,
while useful, do not capture well the high variability in
ultrafine aerosol particle concentrations due to their short
atmospheric lifetimes and sharp concentration gradients
from local sources.  Exposure to ultrafine aerosol particles
is of increasing concern due to the association with
adverse health outcomes.  Therefore, we deployed a
network of 13 condensation particle counters (CPCs, TSI
Model 3022A) in the communities of San Pedro,
Wilmington and West Long Beach, California, during
February 2007.  These mixed industrial and residential
communities are heavily impacted by the emissions
associated with the activities of the Ports of Los Angeles
and Long Beach and represent a source region for
ultrafine aerosol in the Los Angeles air basin.  Most of the
networked CPCs are contained within a circle roughly 8
km in diameter, centered in Wilmington.  Site locations
within the network were developed by taking into
consideration known sources and prevailing local wind
patterns, as well as community concerns.  The network
will monitor particle number concentration and local
meteorological conditions at one minute resolution
through November 2007.  The data collection rate will
allow the investigation of intra-community variability in
particle number concentration as a function of time of
day, weather, seasonality, sources and other factors using
both statistical methods and back trajectory analyses.
Preliminary results from the study will be presented.

14E.2
Spatial and Temporal Trends of Organic and Elemental
Carbon as a Component of PM2.5 from the New York City
Area. Steve Kurian, MONICA A. MAZUREK, Min Li,
Rutgers, The State University of New Jersey; Stephen R.
McDow,  National Exposure Research Laboratory, U.S.
Environmental Protection Agency.

Elemental (EC) and organic carbon (OC) ambient mass
concentrations were measured at four Speciation Trends
Network (STN) with collocated PM2.5 collectors from
5/2002 to 5/2003 as part of the Speciation of Organics for
Apportionment of PM-2.5 in the New York City Area
(SOAP) project.  The sites were Queens, NYC (high
density urban residential); Elizabeth, NJ (adjacent to NJ
Turnpike); Westport, CT (downwind NYC); and a
regional background site in Chester, NJ (upwind NYC).

EC and OC ambient mass concentrations were determined
independently for the STN (N=58) and SOAP (N=78)
daily filters using NIOSH Method 5040.  The two data
sets for EC and OC provided an opportunity to compare
measurements generated by both networks by using
paired daily filters at the sites (N=58).  Descriptive
statistics were calculated for the SOAP and STN EC and
OC ambient mass concentrations.  Mean, median,
standard deviation, and range values were slightly
different for the independent data sets.  The SOAP
network EC and OC results were generally lower than the
STN network, although concentration versus sampling
date patterns were similar at a given site.  Linear least
square regressions were performed for STN and SOAP
EC and OC ambient mass versus PM2.5 mass.  Highest
correlation of OC mass with PM2.5 mass was seen for the
Wesport CT (R^2=0.74) site and lowest for Chester NJ
(R^=0.22) with intermediate values for Elizabeth NJ (NJ
Turnpike) (R^2= 0.66) and Queens NY (R^=0.46).  These
results suggest PM2.5 mass is a moderate to good
predictor of OC mass for highly urbanized sites but
cannot adequately predict background OC mass with
potentially higher levels of secondary OC.

Although this work was reviewed by EPA and approved
for publication, it may not reflect official EPA policy.
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14E.3
Mobile Measurements as a Powerful Tool for
Characterization of Spatial Variability of Aerosol in Urban
Areas. ANDREY KHLYSTOV, Denina Hospodsky, Duke
University.

We present a new approach to characterize spatial
variability of aerosol on a neighborhood scale in urban
areas using mobile measurements. As examples we use
the results of the recently conducted field studies in
Wilmington, DE and Raleigh, NC. In the first study
mobile measurements were performed over a 4 km by 4
km area of downtown Wilmington for three components:
formaldehyde (representative of volatile organic
compounds and also photochemically reactive pollutants),
aerosol size distribution (representing fine particulate
matter), and hexavalent chromium (representative of toxic
metals).  These measurements were used to construct
spatial and temporal distributions of air toxics in the area
that show a strong temporal and spatial variability. The
dynamic behavior of the four pollutants appears to be
influenced by the relative contribution of local (mostly
primary) sources and long-range (secondary) sources. In
the second study the effect of the sound barrier was
investigated using a mobile unit which provided highly
resolved gradients of ultrafine aerosol concentration as a
function of the distance from the highway.

14E.4
Fine-Scale Spatial and Temporal Variability of PM Number
and Size Distributions within a Community. MARGARET
KRUDYSZ, University of California, Los Angeles; Katharine
Moore, Michael Geller, Constantinos Sioutas, University of
Southern California.

Due to their short atmospheric lifetimes and strong
dependence on local sources, ultrafine particle (UFP)
numbers vary significantly on very short spatial and
temporal scales.  Therefore, measurements of particle
number concentration are necessary to determine
exposure gradients to UFP.  Further, simultaneous
observations of the particle size distributions can help in
identifying the types of aerosols present at different
sampling sites and the effects of photochemistry and
aerosol aging on a local scale.  Starting in April 2007, we
monitored both particle number concentration and size
distributions at three sites within 2-5 miles of each other
in the Wilmington/Long Beach, California area using
Condensation Particle Counters and Scanning Mobility
Particle Sizers (SMPS), respectively.  This area includes a
complex mix of industrial (refineries, power plants), and
transportation sources (marine vessels, diesel trucks, port
activities), all of which can influence UFP number
concentrations and size distributions.  The instruments are
located at sites along well-defined wind trajectories,
which allows for tracking the particles' evolution as they
move downwind.  SMPS data from each site are divided
into 10 size intervals (12-50 nm, 50-75 nm, 75-100 nm,
100-200 nm, 200-250 nm, 250-330 nm, 330-400 nm, 400
-450 nm, 450-550 nm, and 550-650 nm) to determine the
relationships between sites as a function of particle size.
In addition to correlation analyses, Coefficient of
Divergence analyses are conducted to investigate the
relationship between spatial variability and particle size.
These methods can provide a measure of source
similarities between the sampling sites.  Results from this
study will help to identify UFP source profiles, spatial
variability, and aerosol transformation on a community
scale.
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14E.5
Sources and Causes of Spatial Variability in Coarse
Particulate Matter Concentrations in Detroit, Michigan.
JONATHAN THORNBURG, Charles Rodes, RTI International;
Ron Williams, U.S. EPA NERL.

Sample collection for the 108 participants of the Detroit
Exposure and Aerosol Research Study (DEARS) covering
2004 to 2007 was completed recently. Two primary
objectives of DEARS were to: 1) determine the
associations between concentrations measured at central
site monitors and outdoor residential monitors and 2)
describe the physical and chemical factors affecting these
relationships.  Data for coarse particles (between 2.5 and
10 micrometers) were collected successfully during the
final two sampling seasons.  This presentation will
examine these two objectives in relation to the coarse
particle concentrations measured across the Detroit metro
region.

A compact, battery powered coarse particle sampler
(CPEM) developed by RTI was deployed during the
summer 2006 and winter 2007 sampling seasons.  An
advantage of the CPEM is its ability to collect PM2.5 and
coarse particles simultaneously.  Outdoor and indoor
samples were collected in five distinct census areas of the
Detroit plus a central community monitoring site.
Approximately 300 CPEM samples were collected per
season.

Coarse particle concentrations measured by the CPEM at
the central community site agreed well with collocated
Dichotomous sampler concentrations.  The regression
slope for summer 2006 data was 0.94 and the intercept
was -0.09.  Comparison of average coarse particle
concentrations measured in the five census areas and the
central community site during summer 2006 indicated a
spatial non-uniformity existed.  Two census areas, located
in a heavily industrial area of Detroit, had coarse particle
concentrations twice as high as the other census areas and
the central community site.  Further analysis examining
the influence of local sources, seasonality, meteorological
conditions, and potentially correlated toxic gas markers
will be conducted to determine the significance and cause
of the spatial non-uniformity in coarse particle
concentrations.

Although this work was reviewed by U.S. EPA and
approved for publication, it may not necessarily reflect
official Agency policy.

14E.6
Spatial Variability of PM10-2.5 Measured with Passive
Samplers. Darrin Ott, Naresh Kumar, THOMAS PETERS, The
University of Iowa.

Since atmospheric coarse particulate matter, PM10-2.5,
often exhibits high spatial variation in comparison to fine
particulate matter (PM2.5), the use of coarse particles
monitored at a central monitoring station alone may
introduce considerable uncertainty in exposure
assessment and subsequently may result in exposure
misclassification. Therefore, it is critically important to
estimate spatially detailed surfaces of PM10-2.5 for
exposure assessment. This work introduces real-time
aerosol mapping and passive sampling as inexpensive
alternatives to filter-based sampling for coarse particles.
The study was implemented in two stages. In the first
stage, the pilot data on PM10-2.5, PM2.5, and ultrafine
particles were measured in a medium-sized Midwest City
(Iowa City, IA) with real-time particle monitors mounted
in a van. The analysis of these data revealed that 34 sites
identified by an optimal spatial sampling design were
needed to capture 95% of the spatial variability in coarse
particles. In the second stage, PM10-2.5 was measured
over three seven-day sampling periods with passive
samplers deployed at the identified 34 sites across the
city. At a control site, PM10-2.5 and PM2.5 were
measured with a filter-based dichotomous sampler
simultaneous with passive measurements, and wind
speed, temperature, and relative humidity were logged.
PM10-2.5 was observed to range from 5.0 ug/m3 to 31.7
ug/m3. The coefficient of variation of PM10-2.5 across
the city for each sampling period was 23%, 24%, and
30%. The coefficient of variation for collocated
measurement of PM10-2.5 with the passive samplers was
11%. PM10-2.5 measured passively correlated well with
that measured with the dichotomous sampler (r = 0.99).
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16E.1
Regional Transport of Secondary Particulate Matter in
California with Source Contribution Analysis. QI YING,
Michael J. Kleeman

The San Joaquin Valley (SJV) of California has the worst
wintertime particulate air pollution problem in the nation.
Previous studies have show that secondary ammonium
nitrate and organic carbon emitted from residential wood
combustion are the major sources of particulate matter.
The major sources for secondary nitrate are diesel and
gasoline engines. Elevated ammonium nitrate
concentrations are relatively uniform throughout the
Valley, even in regions where sources of nitrate are
scarce, indicating a significant regional transport of
secondary pollutants and/or their precursors.  However,
the exact amount of materials transported from one region
to another has never been quantified.

To better understand this regional pollutant transport
phenomena, the source-oriented CIT/UCD air quality
model is applied to determine the significance of the
sources in one sub-region to the primary and secondary
airborne particles in other sub-regions of the SJV.  The air
quality and meteorology data collected during the
wintertime California Regional Particulate Air Quality
Study (CRPAQS) is used to evaluate the significance of
regional pollutant transport. The entire Valley is divided
into 9 sub-regions. Emissions of gases and particles from
each region are tracked separately through a full
simulation of transport and photochemical reactions.  In
this way, the source contributions from different regions
to the particulate matter concentrations at a given receptor
location are directly determined. During the highly
stagnant periods in the modeled episode, inter-region
transport of pollutants from the southern part of the SJV is
not significant. However, in the period immediately
following the stagnation episode, transport of secondary
pollutants from the southern Valley towards northern
Valley is significant. Primary pollutants have a radius of
influence much smaller than secondary pollutants, and
their impact on air quality is mainly localized. Several
additional runs with different artificial wind fields are
performed to determine the approximate range of
influences for secondary pollutants.

16E.2
Modeling a wintertime PM2.5 episode in the California
Central Valley. BETTY K. PUN, Rochelle T. Balmori,
Christian Seigneur, Atmospheric and Environmental Research,
Inc.

The Community Multiscale Air Quality Model (CMAQ)
and a version with the Model of Aerosol Dynamics,
Reaction, Ionization, and Dissolution (MADRID) are
used to model a wintertime PM2.5 episode that took place
in December 2000 to January 2001.  During this episode,
ammonium nitrate was the most abundant component on
average, but carbonaceous aerosols dominated the highest
24-hour average PM2.5 concentrations in urban areas.  An
aloft nighttime nitrate formation mechanism has been
postulated based on observations.  The modeling results
are used to elucidate further details of such a mechanism,
including the conditions conducive to nitrate formation
aloft, the chemistry involved, the spatial distribution of
the atmospheric chemical species of interest, and the
evolution of vertical concentration profiles as a function
of time resulting from vertical mixing.  The models'
ability to reproduce the horizontal and vertical spatial
distribution of carbonaceous aerosols is used to infer the
accuracy of the representation of primary and secondary
aerosols.  Wintertime transport of primary aerosols and
formation of secondary aerosols are analyzed based on
modeling results.  Discrepancies between observations
and modeling results provide a basis for recommendations
for future research on model development and
measurements.
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16E.3
Reconciliation of an emission based model  and a source
based model via source apportionment of PM2.5 - Part 1.
Organic molecular markers. Jaemeen Baek, Bo Yan, Sangil
Lee, Yongtao Hu, Mei Zheng, ARMISTEAD G. RUSSELL,
Georgia Institute of Technology; Sunkyoung Park, North
Central Texas Council of Government.

In order to improve accuracy of source apportionment of
fine PM in an emission-based air quality model and a
receptor model, detailed comparison of simulated and
measured organic molecular markers was performed, by
combining source apportionment results from CMAQ
with source profiles in a chemical mass balance model.
The Southeastern Aerosol Research and Characterization
Study (SEARCH) monitoring data measured in July 2001
and January 2002 were used. Major sources of organic
carbon and their related tracers, such as wood burning
with levoglucosan, mobile sources with hopanes, and
natural gas combustion with PAHs are studied.

Errors in emission inventories were addressed as the
major factors that caused differences between simulation
and observation. Using the detailed speciation,
comparison with other gaseous and particulate species
suggest that the OC fraction of PM emissions in Atlanta
are a factor of 1.2 to 4 low in the summer and by a factor
of seven in winter. Emissions from natural gas
combustion appear to be 60% to 85% high in winter, and
emissions from meat cooking are about a factor of two
high in both seasons. Emissions of soil/road dust appear
low by a factor of two in summer and high in winter.
Decreases in soil/road dust will result in a decrease in fine
PM in CMAQ simulation of more than 4 micro-gram/m-3.
Comparison of simulated with measured levoglucosan did
not match with OC comparison, and suggest that the
current wood burning source profile may not be
applicable for SEARCH sites, or that there is oxidation.

16E.4
A Comparison Study of CMAQ Aerosol Prediction Using
Two Thermodynamic Modules: UHAERO V.S.
ISORROPIA. FANG-YI CHENG, Daewon Byun, Andrey V.
Martynenko, Jiwen He, University of Houston.

The accurate prediction of the gas/particle partitioning of
semi-volatile inorganic aerosol components is a
challenging task. In this study, a new inorganic gas-
aerosol equilibrium module UHAERO is incorporated
into the U.S. EPA Models-3/CMAQ 3-D air quality
model to assess the aerosol prediction capability. The
CMAQ/UHAERO simulation results are compared with
the one using ISORROPIA module.

The differences between UHAERO and ISORROPIA
modules can be distinguished based on three general
features: (1) methods of computing activity coefficient for
aerosol-phase species, (2) methods of computing the
aerosol water content, and (3) the numerical techniques to
determine the equilibrium state. For instance,
ISORROPIA uses a priori specification of the presence of
solid phases at a certain relative humidity but UHAERO
predicts both deliquescence and crystallization based on
thermodynamics. In general, the UHAERO is developed
with an efficient computational framework and easily
cooperated with different activity coefficient models (PSC
and ExUNIQUAC activity coefficient models are
implemented currently.)

The CMAQ simulations are conducted for a summer
(2001 July) and winter (2002 January) episode. The
resolution is at 36-km regional scale. The observed
CASTNET and IMPROVE datasets over the continental
U.S., and super site programs at Atlanta and Pittsburgh
are used to evaluate the model performance. In this study,
the simulated metastable and deliquescence behavior will
be addressed and compared between two modules
specifically over the low relative humidity and low
temperature regions.
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16E.5
Response of Regional and Urban Air Quality to Future
Changes in Climate and Emissions. JOHN DAWSON, Pavan
Racherla, Barry Lynn, Peter Adams, Spyros Pandis, Carnegie
Mellon University.

The Global-REgional Climate-Air Pollution modeling
System (GRE-CAPS) was used to simulate the effects of
future changes in climate and emissions on regional and
urban ozone and PM2.5concentrations. GRE-CAPS
consists of a general circulation model/chemical transport
model (GISS II'), a regional meteorological model
(MM5), and a regional chemical transport model
(PMCAMx). This system is used to quantify the effects of
changes of changes in global climate and emissions on the
regional and urban air quality in the US.

Five present-day Januaries and Julys were simulated, and
the results were compared to several future scenarios for
the 2050s. A full change set of simulations, based on the
IPCC A2 scenario, was run, including changes in climate,
intercontinental transport, global emissions, and US
emissions. An alternative future scenario, based on IPCC
B1, was also simulated. In addition to these, future
scenarios were run in which either climate,
intercontinental transport, or Eastern US emissions were
kept at present-day values in order to isolate their
individual effects on air quality.

The relative importance of changes in climate,
intercontinental transport, and Eastern US emissions are
examined in order to quantify their effects on future
ozone and PM concentrations. The use of both the A2 and
B1 scenarios also allows estimates of upper and lower
bounds, respectively, of emissions and intercontinental
transport changes.

Preliminary results indicate an appreciable effect of
changes in climate and transport on air quality, without
taking into account changes in emissions. Changes in July
daily maximum 8-hour average ozone were minor over
most of the domain, with a large increase (5 ppb) in the
Southeast. Average PM2.5 concentrations decreased by 0.7
micrograms m-3 in January and increased by 2
micrograms m-3 in July, driven mainly by changes in
precipitation, temperature, and transport.

16E.6
Impact of Sea-Salt Aerosol on the Weekend Effect.
ALEXANDER COHAN, Donald Dabdub, University of
California, Irvine.

The weekend effect has become an important issue in
regulation as it may suggest that controlling NOx would
be counter productive to reducing ozone concentrations.
Current hypotheses suggest that the dynamics of NOx
(changes of quantities and timing NOx emissions rates)
explain in part  the increase in ozone concentrations.  In
the past few years there have been new discoveries of
atmospheric processes such as the chemistry of sea-salt
aerosol in coastal areas.  This study quantifies the impact
that sea-salt aerosol has on air quality in urban regions.
The focus area of this study is the South Coast Air Basin
of California.  Particular emphasis will be placed to the
impact of sea-salt aerosol to the weekend effect.
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17E.1
Surface Chemistry Analysis of Urban and Rural Aerosols
During a Night-time High PM Burning Event in Yuma, AZ.
HEATHER A. HOLMES, Bonnie J. Tyler, Richard E. Peterson,
Eric R. Pardyjak, University of Utah.

A field study designed to investigate the spatial and
temporal variability of aerosols during high particulate
matter (PM) events along the US/Mexico border near
Yuma, AZ was run during the week of March 18, 2007.
The experiments were designed to quantify the transport
and determine the chemical composition of aerosols
generated via events such as high wind and burning. The
field study included two \fully instrumented\ monitoring
sites; one rural and one urban, equipped with sonic
anemometers, continuous particulate concentration
monitors and ambient aerosol collection equipment.  In
addition to the two main monitoring sites, six additional
urban locations were equipped with TSI DustTrak
monitors to allow for the investigation of the spatial and
temporal distribution of PM2.5 concentrations.  All
DustTrak devices were collocated with Beta-Attenuation
Mass (BAM) monitors deployed by the Arizona
Department of Environmental Quality. The focus of the
work to be presented will be on comparing organic
surface chemistry of aerosols collected from the rural and
urban sites during a nighttime high PM burning event that
originated near the border. Aerosol samples were
collected using two Graseby-Anderson eight stage
cascade impactors that collected size segregated samples
on aluminum substrates. The aerosol sample's surface
composition will be analyzed using time-of-flight
secondary ion mass spectrometry (ToF-SIMS) for organic
material. The interaction between local atmospheric
conditions and both concentration distributions and
chemical composition will be discussed. Additional
information regarding organic and inorganic chemical
species using integrated carbon and X-ray fluorescence
analysis will be presented.

17E.2
Characteristics of PAHs in Ambient Nanoparticles Collected
by Nanoparticle Sampler with Inertial Filter. M.
FURUUCHI, Y. Otani, S. Tsukawaki,Kanazawa University,
Japan; N. Tajima, T. Kato, KANOMAX Inc., Japan; P. Hang,
Authority for the Protection of the Site and the Management of
Angkor and the Region of Siem Reap (APSARA), Cambodia; S.
Sieng, Ministry of Industry, Mines and Energy, Cambodia.

The information on the composition of atmospheric
nanoparticles with respect to particle size is the key in
order to investigate the health effects of atmospheric
nanoparticles. In this study, a newly developed device,
which can separate nanoparticles from the larger particles
using fibrous filters, was used to discuss characteristics of
Poly-cyclic aromatic hydrocarbons (PAHs) in the ambient
aerosol sized down to nanosize range. A nanoparticle
sampler, which consists of three stages: PM10-2.5, PM2.5
-0.05, PM0.05. Stainless steel fiber mat (fiber diameter 8
micro-m, 8mm thickness, 4mm diameter, packing density
0.0065) was used as a filter material. 50% cut off size was
0.044 micro-m at 40L/min of flow rate. Samplings of
ambient aerosol were conducted in several locations in
different countries: Japan, Thailand and Cambodia for 24
hours as well as during the daytime and nighttime. Fifteen
diffrent PAHs (Nap, Ace, Phe, Ant, Fle, Flu, Pyr, BaA,
Chr, BaP, BbF, BkF, DbA, IDP and BghiPe) were
analyzed using an HPLC.
The PAHs mass fraction was found to be lager in finer
particles, particularly for PAHS with 4-6 rings (Flu to
IDP). The total PAHs concentration becomes largest in
some locations for PM2.5-0.1. PM0.1 particles contain a
less fraction than PM2.5-0.1 but 2-4rings of PAHs (Nap,
Ace, Phe, Ant Flu) is larger in this range. These are
similar in a different sample. More carcinogenetic
compounds (5-6rings) have larger fractions in finer
particles less than 2.5 micro-m. PM0.05 contains more 4
-5 rings than PM2.5-0.05.
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17E.3
Organic Speciation of Vehicle Exhaust Particulates:
Gasoline and Diesel Light Duty Vehicles. MIN LI, Monica A.
Mazurek, Claire Belisle, Majad Ullah, Rutgers University; Shida
Tang, Robert Whitby, New York Department of Environmental
Conservation.

On road vehicle emissions is a major source of particulate
matter pollution, especially in urban areas.  In this study,
organic speciation of fine particulate matter (PM2.5,
d<2.5 um) was carried out on 18 light-duty vehicles tested
from July, 2005 to May, 2006 on a chassis dynamometer
over different driving cycles.  Twelve gasoline vehicles
were evaluated including a gasoline-electric hybrid.  Two
of the vehicles operated on compressed natural gas
(CNG), and four were diesel vehicles.  Three gasoline
vehicles were tested with both summer and winter fuels.

A detailed chemical profile was constructed for the
vehicle exhaust particulates collected from each vehicle
and fuel type.  More than 100 organic molecular marker
compounds quantified by gas chromatograph/mass
spectrometry (GC/MS).  The major organic components
identified were n-alkanes, PAH (polycyclic aromatic
hydrocarbons), hopane, sterane, n-alkanoic acids and
benzoic acids.  These chemical profiles will update
current vehicle emission profiles for motor vehicles
operating in the NY City metropolitan area.  The detailed
chemical profiles corresponding to the fine organic PM
will provide new apportionment and modeling tools to
distinguish organic particulate pollution from gasoline
and diesel powered vehicles.

17E.4
Wintertime nitrate size distribution as an indicator of
regional or local sources during the 2007 Seasonal
Particulate Observations in the Region of Toronto (SPORT)
Campaign. KRYSTAL J. GODRI, Greg J. Evans, Jay Slowik,
Jonathan Abbatt, University of Toronto.

Size-resolved soluble aerosol inorganic (Cl-, SO4
2-, NO3

-,
NO2

-, NH4
+) and organic species were measured with

collocated Aerodyne Aerosol Mass Spectrometer (AMS)
and Dionex Gas Particle Ion Chromatography (GPIC)
systems.  Sampling was conducted during a three week
intensive sampling campaign in winter 2007 beside a busy
roadway in downtown Toronto, Canada. The GPIC also
measured the gaseous precursors of the inorganic aerosols
(HCl, SO2, HNO3, HNO2, NH3). AMS mass distributions
of particulate nitrate showed two distinct modes, one at
~100 nm and one at ~400 nm, which were attributed to
different sources.  The larger nitrate particles are
associated with elevated particulate sulphate
concentrations of the same size and westerly winds
carrying industrial emissions from outside the greater
Toronto area.  The smaller nitrate mode correlates with
gaseous HNO3 but not with wind direction, suggesting
these particles originate from local gaseous emissions.
The midday maxima exhibited by the small particulate
NO3- is influenced by the photochemical production of
precursor gases.  Subzero temperatures, high relative
humidity, and supersaturated ammonia and nitric acid
concentrations measured during the campaign all favour
formation of the smaller nitrate particles.  The likely
source of the small NO3

- particles is condensation of
gaseous HNO3 and NH3 species onto preexisting
particulates. Adequately elevated relative humidity also
allows for ammonium nitrate deliquescence
characteristics to be investigated. Observed ammonia and
nitric acid gas concentrations are compared to results
from the Aerosol Inorganic Model (AIM-II) to investigate
partitioning between the particle and gas phase.
Comparison of the ambient measurements and modeling
results helps elucidate the effect of non-nitrate aerosol
components (e.g. organics) on nitrate partitioning.  The
fate of the small nitrate particles will also be discussed.
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