5 SOURCE APPORTIONMENT OF NARSTO-NORTHEAST CANISTER DATA

This section presents the source apportionment results for ambient hydrocarbon data from the 1995 NARSTO-Northeast Study surface and aloft canister samples.  Four three-hour (beginning at 0600, 0900, 1200, and 1500 EDT) and two six-hour (beginning at 0000 and 1800 EDT) ground-level canister samples were collected on 23 days of intensive operations. The CMB 8.0 program was applied to 93 samples from Arendtsville, 78 samples from Brookhaven National Laboratory, NY, 78 samples from Truro (Cape Cod), MA, 110 samples from Holbrook, PA, 78 samples from Kunkletown, PA, and 68 samples from Shenandoah National Park, VA.  Each sample was apportioned with the following default set of source profiles:  heavy-duty diesel exhaust from the Ft. McHenry Tunnel (Tu_MchHD), gasoline vehicle exhaust (Exh_Lin1), liquid gasoline (WA-Liq), gasoline headspace vapor (WA_Vap), commercial natural gas (CNG), liquefied petroleum (LPG), isoprene emissions (Biogenic), and unidentified (UNID).  This default set of source profiles were also applied to 106 aloft canister samples (14 over Manassas, 16 over Madison, 9 over Brookhaven, 31 over Kunkletown, 10 over Lums Pond, 12 over Arendstville, and 14 over Shenandoah). Appendix A and B lists the individual CMB results with propagated input uncertainties for the surface and aloft samples, respectively.

5.1 
Source Contribution Estimates for Surface Samples

Table 5-1 show the average source contributions in percent of NMHC by sampling period for each surface sampling site.  Source contributions for each sample are shown in time-series plots in Figure 5-1.  In contrast to many of the PAMS sites, the supplemental hydrocarbon data for the NARSTO-Northeast intensive measurement periods were collected in locations that reflect air quality on a more regional rather than urban/suburban scale.  The analytical methods that were employed by Biospheric Research Corporation provide a more quantitative measure of total hydrocarbons in comparison to those used in the PAMS program.  Accordingly, unidentified compounds are the largest fraction of total NMHC by a large margin at all sites, ranging from 40 to 70 percent.  Mass spectrometer analysis of these samples by BRC show that a large fraction of the unidentified compounds are associated with a homologous series of higher molecular weight aldehydes (Rasmussen, 1997).  The gas chromatogram shown in Figure 5-2 shows similar data obtained by Desert Research Institute at Lynn, MA on 9/14/95, 1300-1600, EDT (DRI, 1997).    

The apportionments of the identified hydrocarbon fraction at Arendtville, Brookhaven, and Kunkletown are similar to the source contributions at suburban PAMS sites.  Cape Cod has nearly equal contributions of diesel and gasoline vehicle exhaust.  Ambient mixing ratios of ethane are very high at Holbrook, which results in attribution of 25 to 45 percent of the NMHC to natural gas.  Isoprene is the largest fraction of identified hydrocarbons  (nearly half) at Shenandoah in the daytime samples.   
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[image: image2.wmf]Figure 5-1a.  Source contributions to NMHC at the NARSTO-Northeast site at Arendstville in 1995.
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[image: image3.wmf]Figure 5-1b.  Source contributions to NMHC at the NARSTO-Northeast site at Brookhaven in 1995.
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Figure 5-1c.  Source contributions to NMHC at the NARSTO-Northeast site at Cape Cod in 1995.

[image: image5.wmf]Figure 5-1d.  Source contributions to NMHC at the NARSTO-Northeast site at Holbrook in 1995.
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[image: image6.wmf]Figure 5-1e.  Source contributions to NMHC at the NARSTO-Northeast site at Kunkletown in 1995.
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[image: image7.wmf]Figure 5-1f.  Source contributions to NMHC at the NARSTO-Northeast site at Shenandoah in 1995.
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Figure 5-2.  Gas chromatogram of a sample from Lynn, MA on 9/14/95 at 1300-1600, EDT (Source:  Desert Research Institute).

5.2 
Source Contribution Estimates for Aloft Samples 

Aircraft samples were collected at a number of locations within the study area in order to address issues of transport and pollutant distribution.  The flights consisted of traverse low in the boundary layer with occasional dips to the surface hear airport and spirals from the surface to the top of the boundary layer.  In general, two hydrocarbon samples were collected in each of three spirals during each flight, with one sample collected between about 300 m agl and the surface and other between about 300 m and 1000 m agl.  Once per flight, a sample was collected between about 2000 and 2300 m agl.   A total of 106 grab samples were collected and analyzed for C2-C10 hydrocarbon by the Oregon Graduate Institute of Science and Technology (OGI). 

Table 5-2  shows the average source contributions to NMHC for each of the sampling periods and sites averaged over all the sampling days.  The source contributions for individual samples are also plotted in Figure 5-3 so that temporal and spatial patterns can be more easily observed.  Similar to the surface canister samples, the unidentified fraction is the largest component in all of the aloft samples.  This fraction is fairly constant over a wide area during the day with morning averages ranging from 59 to 75 percent and afternoon averages ranging from 63 to 73 percent.  Although highly variable from site to site, gasoline vehicle exhaust is the largest contributor to the residual, identified fraction of NMHC.  This contribution is greatest over Brookhaven (22 percent) and Manassas (23 percent) and lowest over Kunkletown (9 percent).  The contributions of diesel exhaust is more uniform than auto exhaust, with averages ranging from 6 to 9 percent.  In comparison to surface samples, the contributions of isoprene is lower in aloft samples, which indicate losses due to photochemical reactions.     
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[image: image10.wmf]Figure 5-3.  Source contributions to NMHC for aircraft canister samples
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[image: image11.wmf]Figure 5-3 (continued).  Source contributions to NMHC for aircraft canister samples
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[image: image12.wmf]Figure 5-3 (continued).  Source contributions to NMHC for aircraft canister samples
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[image: image13.wmf]Figure 5-3 (continued).  Source contributions to NMHC for aircraft canister samples
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Average source contributions to TNMHC at six surface canister sites
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