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Study Objectives:

* The objective of this study is to provide the much-needed information on
the relationships between coarse particulate matter (PM) sources, spatial
and seasonal characteristics, and toxicity in Southern California.

* The proposed multidisciplinary research in exposure assessment and
toxicology activities will be integrated with other major efforts currently
under way in Southern California.

e These include :
- the EPA-supported Southern California Particle Center (SCPC)

- the Multi-Ethnic Study of Atherosclerosis Air Pollution Study
(MESA Air)



Research Questions:

d.

What are the spatial, diurnal and seasonal differences in coarse PM
mass and chemical composition found in rural and in urban areas of
the Los Angeles Basin?

How do the physico-chemical and toxicological characteristics of
coarse PM measured near schools with minority populations compare
to those of other urban and rural areas? (community of Long Beach)

What is the fraction of chemically speciated PM that penetrates
Indoors?

. How do the chemical characteristics of coarse PM collected in each of

the above environments and over different seasons determine and
Influence their toxicity?

How does coarse PM toxicity differ from that of fine and ultrafine PM,
measured in studies undertaken by the Pls, and sponsored separately
by the SCPC?
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Low overnight CPM
concentrations with rapid
rise in the morning.

Summer and Fall CPM
concentrations higher than
spring and winter.

CO peak prior to the
morning rise in CPM
concentrations — probable
contribution by vehicles via
road dust resuspension

Concentrations generally
inversely proportional to R
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2010
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USC (central LA)
site
-Somewhat intermediate of
VBR and LAN.

-Low overnight CPM
concentration with a mid-
morning peak, following the
morning commute.

- Lower peak daytime
concentrations throughout
the year compared to the
other sites.

- PM, . constitutes a major
fraction of PM,,, although
CPM becomes important
during middle of the day.
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Spatial Variability

- High CODs during middle of
the day and somewhat
reduced COD values in the
early and late evenings.

- Higher summer CODs in the
morning, compared to the
winter.

eVariability in sources on sub-
km scales can produce
quantifiably different ambient
concentrations leading to
considerably different
exposures to CPM
concentrations.




TABLE 3
Pearson correlation coefficients (R) for the regression analysis of PM p-25 and PM:z 5 (PM g at Lancaster) with other measure
parameters

Pearson Correlation Coefficient (R)

PM (o (LAN)Y/
Site Season Parameter CcO NO NO- NO, PM 15 (USC/VBR) RH T Wind speed
LAN Spring PMio_25 021 026 050 D38 0.26 .78 0.77 0.58
PMp .61 0.28 0.39 0.37 1.00 0.11 .08 0.45
Summer  PMy_ -5 006 021 020 -0.19 045 —0.45 0.54 0.50
PMio 0.39 0.24 0.50 045 1.00 D46 .35 —0.07
Fall PMig_2s 0.07 0.03 —0.19 0.07 0.22 —0.53 0.51 0.82
PM,, 0.95 .51 .58 .89 1.00 .61 .59 .18
Winter PMig_25 006 027 008 -0.19 0.45 —L.68 .64 —0.43
PMio 0.79 0.44 0.79 0.63 1.00 0.26 —.26 -0.32
USC Spring PMo_2s 053 057 -0.711 052 0.15 —0.97 0.98 0.62
PM; 5 0.03 042 0.48 0.51 1.00 0.06 0.02 .43
Summer PMip_25 0.00 005 0.13 0.01 0.73 —0.94 (.96 0.72
PM: 5 0.31 046 0.58 0.53 1.00 —0.60 (.68 0.26
Fall PMip_25 039 036 019 D36 —0.46 —0.98 0.95 -0.23
PM; 5 0.53 0.63 0.68 .69 1.00 0.56 .57 —0.04
Winter PMio_>5 044 O41 018 D38 .05 —.72 0.72 -0.05
PM; 5 0.41 0.46 0.05 0.40 1.00 0.35 —.33 —0.38
VEBR Spring PMiog_2s -0.82 050 083 .67 048 —0.94 (.93 0.77
PM; 5 0.56 0.62 0.53 0.60 1.00 046 —0.48 .80
Summer  PMp_s5 -0.65 D40 -0.72 -6l .64 —0.95 .94 .81
PM: 5 —0.08 0.16 -0.10 0.1 1.00 .51 (.56 0.22
Fall PMio_25 078 065 -0.67 .72 —0.45 —L.88 (.90 0.76
PM: 5 0.56 0.34 0.69 0.60 1.00 .68 .66 .85
Winter PM;y_25 —0.33 D46 —0.25 0.13 —0.48 0.59 —0.06
PM: 5 0.53 0.45 (.66 1.00 0.70 —0.57 .66




CPM Mass Reconstruction Methodoloqy

Chemical components were grouped into five categories:
* minerals and trace elements (MIN and TE),
 organic matter (OM),
 elemental carbon (EC)

» sea salt (SS),

* inorganic aerosol (IA) — non SS sulfate, nitrate, ammonium

MIN represents the sum of typical crustal metals- Al, K, Fe, Ca, Mg, Ti and Si.

MIN =1.89Al+1.21 K+ 1.43Fe+1.4Ca+1.66 Mg+ 1.7 Ti + 2.14SI

( Elemental Si was estimated by multiplying Al using a factor of 3.41)

SS = Na* + ssCl- + ssMg 2* + ssK* + ssCa #* + ssSO, =

where SSCl = 1.8 Na*, ssMg 2* = 0.12 Na+, sSsK = 0.036 Na+, ssCa * = 0.038 Na+,
and ssSO, 2= 0.252 Na
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Regression analysis of OC vs. selected species in a) spring and
summer and b) fall and winter

OC-EC -1.73x+914.9 -0.21
OC-SS -0.01x+858.4 -0.02
OC-1A 0.09x+637.02 0.21
Bttt M ot b vy
OC-Fe 2.11x+183.55 0.58
y=mx-+c R
" OC-MIN+TE | 0.21x+29652 | 0.72
OC-EC 2.97x+755.73 0.43
OC-SS 0.19x+1041.74 0.16
OC-1A 0.30x+632.65 0.46

OC-Ti 39.16x+114.91 0.76:

OC-Fe 2.39x+48.18 0.74:
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Crustal enrichment factors (CEF) of individual metals in different
regions
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Correlation between crustal enrichment factors of Fe, Ba, Cu and Pb

the reference element Al.
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Water-solubility
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Summeer Intensive - Water Soluble Chloride
(1) versus Water Soluble Sodium (IC)
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Coarse - Warmer Season Coarse - Cooler Season

20 1 5G-R - 20 —iG-F
15 = Riverside- R 5. 1 Riverside-R

* Indoor vs Outdoor coarse PM correlations ( R ) and I/O level (S)

* data collected in 2 retirement communities (San Gabriel — SG and Riverside
(R) during a panel study (CHAPS- PI R Delfino)

» Unlike PM2.5, R and S values are in general much lower for coarse PM

Polidori et al - Atmospheric Chemistry and Physics, 9, 4521-4536, 2009




Teh toxicity of various CPMsamplesin RAW 264.7 cells
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* Flow cytometry of RAW 264.7 cells stimulated with CPM after
24 hours;

*Correlation with OC fraction in total CPM mass;

« Samples to be analyzed in include bi-monthly data for all ten
sites;

 Preliminary data include seasonal samples from 6 sites
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data in all ten sites with ug
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Planned and on-going work for Years 3 and 4

In 2010

o Completion of Chemical Analyses from the Winter and Summer
Intensives Studies

(3 sites, USC-LAN-VBR and 4 time periods — “overnight” (12 midnight — 7
am, 7 pm —11:59 pm), “morning commute” (7 am — 11 am), “mid-day” (11
am — 3 pm) and “afternoon” (3 pm — 7 pm).

o Sampling completed, chemical analyses to be completed by end 2010

In 2011-2012

e Chemical speciation of organics from 12 month and intensive campaigns
« Completion of DTT and ROS analyses from the above studies

« Completion of Cellular Stimulation Studies by Dr Nel;s group

 Publication of manuscripts
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