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INTRODUCTION

Because of controls on precursor gases that lead to sulfate and nitrate formation, carbonaceous particles are becoming a larger fraction of the fine particle aerosol. Accurate source
identification and apportionment will be important for devel oping effective control strategies for areas found to be out of attainment of the PM2.5 standard. In addition, thereisincreasing
interest in epidemiological studies to relate adverse health effects to apportioned source contributions. Thus, the objective of this project is to combine the best features of the two
advanced factor analysis models, UNMIX and Positive Matrix Factorization (PMF), and to test the effectiveness of this improved factor analysis methodology by analysis of the data
developed in the varioussupersites with an emphasis on data from the New Y ork City supersite and other datafrom New Y ork State. The NY C results are complete and presented bel ow.
Datafrom other sites are currently being analyzed.

EXPERIMENTAL SECTION

New York City Area

Thelocations of five STN sitesin the metropolitan areaof New Y ork City are shown in Figure 1. The New Y ork Botanical Gardensite (NYBG) (40 < 51'58"N, 73< 52' 50"W) and the
Intermediate School 52 site (1S52) (40 48' 57"N, 73< 54' 07"W) are located in Bronx County, New Y ork. The Queens Collegesite (QCII) (40< 44' 11"N, 73< 49' 23"W) islocated in
Queens County, New York. TheElizabeth site (ELIZ) (40< 38'28"N, 74< 12' 28") islocated in Union County, New Jersey. All four sites were placed in urban commercial areas. The
Chester site (CHES) (.40< 47' 14"N, 74< 40' 31"W) islocated in a suburban areain Morris County, New Jersey, about 100 Km west of New Y ork City. Thelinear distance between
1S52 and the other four sitesis about 6, 11, 45 and 100 Km for NYBG, QCI|I, ELIZ and CHES, respectively. Details of the sampling and analysis processes are presented by Qinet al.
(2005). The dataconsist of concentrations for PM 2.5, forty-eight elements by XRF, five ions by ion chromatography and organic (OC) and elemental (EC) carbon viathe NIOSH protocol
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Figure 3. Source profiles and contributions for
Ty " diesel vehicle emissionsin the NYC area
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Figure 4. Source profiles and contributions for residual oil burning in the NYC area. RESUL TS AND DISCUSSION
The average source contributions are summarized in Table 1. Sinilar to previousstudiesin the
eastern US, secondary sulfate isthe most important source. On average, it contributes 38-51%
Table2. Pimery emission sources of PVhs in Brorx, Queans, Union and Morris counties (Tons mile of concentration for PM2.5 mass at these sites. Given the concentrations observed at Chester,
year?) sgvenin the EPA Emissions Inventory these analyses suggest that more than 93% of sulfate measured in the New Y ork metropolitan
Brox Queens Urion Maris areaare transported from distance sources. Secondary nitrate i samajor component of PM2.5. It
Paint 0.89 1%  9m 13% 318 97 014  17% contributes about 8-18% of concentration for PM2.5. About 54 to 65% of the ammoniumnitrate

measured in metropolitan areaof New Y ork City istheresult of transport based on the Chester

Gl Cdbuming 12 1% 10 1% 06 0B 00l  01% concentraxioqs. The cgnt_ri butions of goil dus_t Fo PM 2.5 are 6—11% at five STNl sites. According
Gmshumng 002 00% 002 00% 04l 1% 02 24% to EPA’s National Emission Inventories, fugitive dust is the most important primary PM2.5
Olbunng 08 13 0% 1% 034 10% 0Ll 13% emission sourcein thisarea. It accounts about 38-57% of local emissions of PM2.5in the
\\I’V"gg;‘g ‘:g 6% 13—% 12;2 gﬁg %gf; 16 g;ﬁ Bronx, Queens, Union and Morris counties (Table 2). Highway vehicle emissionsaccount for
Ritvedus 3865 56% 2485 3B2% 1285 20X 342 4129 about 6 to 12% local emission. The oil combustion contributesabout 4-11% of concentration
Oher 533 78 35 53% 463 141% 061 73% for PM2.5 at these four sites. It is much higher than the the EPA estimated contribution of oil
- burning to primary emission sources of PM2.5 listed in Table 2. The source contributions of
Galine 306 45% 191 2% 078 28 016  19% spark ignition vehicles are 8 to 22% at the five sites. They are higher than EPA highway vehicle
Died 49 73% 311 48 127 3% 035 42 contribution to primary emission sources of PM2.5 listed in Table 2. Diesel emissions contribute
- between 3 and 15% of the PM 2.5 at the five sites. Aged sea salt contributes about 3 to 7% of
Gagiine 052 0% 065 10% 008 01% 021  25% concentration for PM2.5 at the five sites. Wood burningislisted by EPA as an import primary
Died 465 68% 651 100% 007 02 036  43% emission source for PM 2.5 in Queens, Union and Morris counties. Wood burning is supposed to
e W GO OnG SOE Onh Gl account 16.7, 17.3 and 19'7%. of primary PM2.5 emilssi oninthese tlhree counties. qua_aver,
’ there does not seem to be sufficient measured potassium concentrations that such emissions
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