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Experimental Approach

e Collect Samples

— Continuous and Filter Based Samplers for Gas Phase
and Fine Particle Weight and Speciation

« Analyze Samples

—Analysis Methods include PIXE, IC, EC/OC, LV-HRMS,
GC-MS, and Microscopy

« Apply Models to Data

— Examine variations in Fine PM Weight and Speciation
as a function of Regional Meteorology



Table 1. Monthly Average Concentrations of Monitored Speciesat the NETL Site
During 18 October 1999 through 30 September 2000.

Species Measure Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
-ment

PM, 5 Mass, TEOM 11.2 109 8.0 7.9 9.8 8.7 8.8 15.7 16.3 14.5 15.7 11.0
ig/m?

PM, 5 Mass, TEOM? 11.2 10.7 8.0 7.8 9.8 8.6 9.0 16.5 17.0 14.6 16.6 11.3
ig/m3

PM, 5 Mass, FRM? 13.8 14.3 12.1 12.4 14.2 11.0 111 17.4 19.7 17.6 20.2 14.0
ig/m?

PM,5 OM, R&PC 3.8 4.1 4.2 35 3.8 3.0 4.9 5.8 4.4 5.9 4.6 2.8
ig/m?

PM, 5 EC, R&PC 0.6 0.6 0.7 0.5 0.6 0.4 0.6 0.6 0.7 0.8 0.9 0.7
ig/ms3

PM, 5 PAH, EcoChem 4.7 4.9 4.1 35 2.6 2.8 3.4 4.1 5.0
fA/m?

SO, ppb APl 111 10.6 10.5 12.2 10.1 9.2 8.2 6.4 8.1 52 6.8 8.5
NOx ppb APl 36.7 24.3 32.8 236 256 19.8 16.0 10.5 9.7 10.6 12.9 14.6
NO,, ppb APl 18.7 14.9 16.6 16.7 17.0 13.2 12.2 8.9 8.1 8.6 9.8 9.9

O3, ppb API 164 219 135 19.2 239 28.1 311 39.1 395 31.0 24.8 19.8

Annua

Avg

115

11.8

14.8

4.2

0.8

39

8.9
199
129

25.7
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Regional TEOM Sampling Sites
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Regional Episodes
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Findings

Relationships observed between levels of Fine
PM and predominant geographic weather
direction

- High PM, . episodes associated with transport during
passage of frontal systems from Ohio River Valley to
west and southwest of sampling sites

—High PM, ;. episodes associated with transitions from
locally high pressure to lower pressure

— Concentrations of PM, . during high pressure periods
were generally low throughout the study region

— After episodes as pressure increased, concentrations
of PM, . often sharply decreased at all sites



Quantitative Modeling

Apply EPA / DRI CMB8 model to test hypothesis that
directional source profiles can be developed to determine
directional apportionment of PM, . transported into the region

— Develop directional source composition profiles for PM, .

— Use combination of inorganic PIXE and EC / OC analysis data
from NETL PM, . samples, August 2000

— NOAA Hysplit meteorological back-trajectory model used to
determine predominant geographic origin of 24 hour sampled air
masses

— For each characteristic source direction, individual background
crustal corrected elemental inorganic or EC component mass
regressed against primary PM, . mass

— Plot Directional Source Profiles developed from regression
slopes



L ead Data, CM B8 Directional Profile Development
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a/g PM2_5

Crustal Corrected Directional Profiles
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CMB8 versus Hysplit Observations
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PM, . Directional Compositionsfor Primary Particles
(EC and PIXE)

Composition (ug/m?) of
PM, . (August, 2000)

SVOC 5.4

Natural
Crustal 0.2

Ammonium

Sulfate 11.1
rimary 5.2
Composition (ug/m?3) of
Ammonlum 0. Primary PM, . (August, 2000)
Nitrate ' SW 1.4

W 1.0

N 0.7
EO0.3

Local 1.8
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